OKI mesul f onj Id esters and the use thereof as |atent sulfonic aC| ds
The i nveﬁ‘t?éﬁ%?ﬁl ates to photopol yneri sabl e conpositions canp¥r?

oxi mesul foni ¢ acid esters, and to the use of the conmpounds as

| ong-wavel engt h-acti vat abl e latent sul fonic acid phatoinitiators. EP- A- 1
39 609 discloses surface-coating conpositions basddTKif Wog,eg\%ug, e oxime
sul fonates and customary aci d-curabl e rélsi ns. ER- A- 57RePBiheg) scl odes the
use of [err]-(4-tol uene-sul fonyl oxyi m no)-4-net hox '
[err]-(4-tol uene-sul fonyl oxyi m no)-3-thienyl nethyl cyanide as |atent acid

donors i nop@mskiiliont Aidesteaadridhe pbe theresfiastiatehtsulfonic@cidsgt hs of 340- 390 nm
especially those in the radiation region of the nmercury i line (365 nm.

In.the art, a need still exists, especially in the case of irradiation with
I th |
| on9. v chen gl oo ohtes JS b4 EREV MRS HRpo Bl Sy iAot o o

can be usaﬂerésamatbahqessofme campaunds 3s bﬁgwelenamaaoyg@tableé%tem ss&lfgmcge@h as
pol ycondensat.i Qn reactions, acid-catalysed depol ymerisation reactions,

aci d- cat APNAIARIOES: ¢ r ophi | i ¢ substitution reactions or the acid-catalysed
renoval of protecting groups. There is also a need for conpounds that when

irradiated with |ight are co vertedlntoalds ting as
sof ubi | i t?Pﬁ‘iﬁ%ﬁQ%&?'P?ﬁr age- GPBH"HJ‘WER% ons bg%%r%ﬁﬁhl ng&@lt@e%&ngeg now
been f ounglfoRales aRE CLtomadxadiBUlabvabins. are especial |y suitable as

catal ysts for such reactions. The invention accordingly relates to a

phot oacti vat abl e conposition conprising a) at |east one conpound that can

be crossl EFK@QW B¢ bisbidesHei 2B o@ix-(artomn@tsamdmkylbﬁncgm-ﬂnemsxytmmeylwamdelnd
the solubility of which is altered under the action of an acid and Cgm

phot oi ni t and ax(4-telueneagfonyloryiming)Scthienyimetinil gyanide as latent acid donors in po
and negative photoresists for wavelengths of 340-390 nm, especially those in the radiation

region of the mercury i line (365 nm).

In the art, a need still exists, especially in the case of irradiation with long wavelength light,
for reactive non-ionic latent acid donors that are thermally and chemically stable and that,
after being activated by light, can be used as catalysts for a variety of acid-catalysed
reactions, such as polycondensation reactions, acid-catalysed depolymerisation reactions,
acid-catalysed electrophilic substitution reactions or the acid-catalysed removal of protecting
groups. There is also a need for compounds that when irradiated with light are converted
into acids and are capable of acting as solubility inhibitors in resist formulations.

Surprisingly, it has now been found that specific oximesulfonates are especially suitable as
catalysts for such reactions.

The invention accordingly relates to a photoactivatable composition comprising

a) at least one compound that can be crosslinked under the action of an acid and/or

b) at least one compound the solubility of which is altered under the action of an acid and

c) as photoinitiator, at least one compound of formula |

' |
R; C}—(IFN —0—S0; ( »wherein
m R, . B
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[err] ' - 2- mis
Oor 1 and x is 1 or 2; Rerr] is phenyl substituted by one or nore of the
radicals CJerr]-Clerr]alkyl, C[err]-Cerr]haloal kyl, phenyl, ORerr],
SR[err] and/or NRerr]Rerr], it being possible for the substituents
OR[err], SRerr] and NRerr]Rerr] to fogm5- or 6-nenbered rings, via the
radicals Rerr], Rerr] and/or Rlerr], Viith further substituents or with
one of the carbon atons of the phenyl ring, with the proviso that when the
phenyl ring is substituted by nethoxy at |east one further substituent nust
be presenk 80 driteand X, 1 or2;R err] i s naphthyl, anthracyl or phenanthryl,

e o 8 Rl s aneBbY PRE K o LGSR P S oA
:*\IchL renr g] R([)gn%]sm atngfzg lmﬁﬁ,ggselbé podsitile tdrahs uhtmmuenmnm,csm angMiRsMado fIRBR6 t 0

‘
WD £ ur s ComBEBPedLIOS i tha Ao e SROE B oyt BrSUbgun il BEwith B 1
ant hracyl o ofthe BaBbh aYdms ¢ bfge pﬁénﬁt[rm I ith meeprhﬁwmawnén thediheay| ringds i s
unsubstituted or substituted CL %ﬂl %‘éb %estne?/‘{ ﬁm SR err]
and/ or byswefitsted by metoxy at 'eﬁﬁﬁ‘?ﬂjfﬁﬂg iqyPatituent € kb Nera,  SR4
and NR5R60HQ i AaphtAyi, SFthRcIPSTtRtinthiyLdfie racichid AepritiliairacyRead phendRiey! |
and/ or furthef substituents or with one of the

CE\LI%) n qQns of
t he het er bemg unsubstjtuted Qﬂﬁ({bﬁ@fuiﬂddly GuCealteyl phpayly PRy SHynd(pr by %ﬁdﬁéﬂng
t hienyl; %J@éfcﬁenyﬁlbs%ﬁn&%ﬁ S, rﬁﬁsﬁsrt& foP 5-r Bfiﬁérhﬁérbél Wihgs) v the

CN-substl err]-Cl'err]- al kanoyl, benzo

unsubst i t tedichisois, 4 iapdior B@eﬁtm@nnapmuqsn@petsqra\rﬂawne %Mrbor&ﬂog}srqf thesrg
and/ or bypyﬁkﬁylrgﬂl W‘lmg%ﬁé'{“]".yq'ﬁr] al koxycar bonyl , phenoxycar bonyl ,

Rlerr]R e CN, Cerr] -%err ] hal oal kyl ,
S(O[err] 6fB{ is]al@tenoaMkd@tbal thahamwbstutltsd Od)substltute by C-Cealkyl, phenyl, OR,,

Cerr]-d fkéﬁlﬁgtlt gga ?Efef H&F ] -
sgerr] O (éF{é!ap % ) &ngr? eﬂ{f& 5 rbJs his (?ﬁ%,' bfh and M_iégs\ﬁ[form 5
wher ei n not 6- niemhieréd rings, Wjzethe radicals Rﬁd%gdnd/orfﬁsawph &mheasusosrm@etsrwmm ane t he
CO gr oup, - .or red n tituted
by (Jerr]® W ms &f]gﬁ;ﬁ)ﬁer&@a n@%yr@?thgﬁw%&ﬁg 1d|§ Hh?@ns?:BstﬁHf&ﬁ
addi ti onaltrl"ynype interr upt ed by O S, NRerr] and/or by CO and to which one
or nore benzo radicals . be f sed
qerr] - of ShparoRof hafargiogs eiysrcs unsibsefd o Sisfustisied phenyt, CoCe
Jerr]-d %nraha?\l sér{zt»xrl thati§ @nymbstrﬂﬁé&rémdbstnawdmyecycsawyr phenyiOR;, )8R, dridfor
radi cal s phen é,at hyl , anthr ac% and phena\&tsgm/ ‘g gp uns bst uted or
subst it ut &y keryeargenyrphepaxycaonyl B orphqlippy pipe roal kyl ,
CN, N err, dﬁ&ﬁé » ﬁ@ﬁ,cg Cfdw uriét]&ﬂuuted @Rb?—t:ﬁ%lkymhﬁtdd] S(O)n-Ce-C12aryl
-0CO-derr]-(er [ kyl err erré err]
Rerr], Ci Qeaékyl.r 8O.9-E-Croaty e%‘ereﬁhﬂr’ﬁ/? eh I'napht hyl ene
[err] R; and Ry, if appropriate together wrth the CO group, form a 5- or 6-membered ring that is
unsubstituted or substituted by C;-Cealkyl, phenyl, OR4, SR, or by NRsRg and that may
additionally be interrupted by O, S, NRs and/or by CO and to which one or more benzo
radicals may be fused;
Rs, when x is 1, is C4-Cygalkyl, phenyl-C;-Csalkyl, camphoryl, C4-Cyghaloalkyl, phenyl,
naphthyl, anthracyl or phenanthryl, the radicals phenyl, naphthyl, anthracyl and phenanthryl
being unsubstituted or substituted by one or more of the radicals halogen, C;-Cshaloalkyl,

CN, NO,, C1-C1ealkyl, phenyl, OR4, COOR;, -OCO-C1-C4a|kyI, SOZOR7 and/or by R5R3N,

or Rs, when x is 2, is C>-Czalkylene, phenylene, naphthylene, —@—cu;@— )

diphenylene or oxydiphenylene, the radicals phenylene, naphthylene,



di phenyl ene or oxydi phenyl ene, the radicals phenyl ene, naphthyl ene,

-3 - [err] , di phenyl ene and oxydi phenyl ene bei ng
unsubstituted or substituted by (err]-Cerr]alkyl; Rerr] is hydrogen,
Cerr]-Cerr]alkyl that is unsubstituted or substituted by phenyl, OH,
Cl- Cl2al koxy, Cerr]-Cerr]al kyl sul fonyl, phenyl sul fonyl,

(4- met hyl phenyl ) sul fonyl and/or by C[er'r‘?ZC[err]aI kanoyl and that may
additionally be interrupted by -O, or is phenyl; Rerr] and Rerr] are
each independently of the other hydrogen or Cferr]-Cferr]alkyl that is
unsubsti t ut ed - ubs uted by OH, (err]-Cerr]al koxy,

Cerr]-Ce rdistianynk fand YixydipHenyieneeirigunsubstittedfoony |
and/or by C[ I kanoyl and that may additionally be interrupted by

or R[err] and R[err are phenyl, Cerr]-(err]al kanoyl, benzoyl,
C[ err] [ substituted/pysGi-Coplkyl; phenyl sul fonyl, (4- nethyl phenyl ) sul fonyl
napht hyl sgl hra ,
Toge ot BRI Dbty o o o,

7- menber €¢Cyatiylsulioryh pinayyls'dfqnmt &-methvinhepyl sudﬁomg angipr b»gﬁpﬁeairar:jovg%ﬂ
OH
o by ek By pERRERb eyl pg BN °0 o, PUbett LY oY oy
-O. C 8 ahd B are éd&hﬁydependbnﬂ)edrthe) pther Iaydrhg@h arr@rcealkvldhates( ungybstituted
Exanpl es. g sltstiRTY QFbr-Cabikeny FrOelsBigm. depypdfontt t eliigehi)-
izs g ?ﬁt Iylhe ibllﬂﬂyf Andron by GeO§aitanoiieardl thatggacv adidm&dany be intemﬂtmttﬁ!/bpém yl,
ont adiecy P! FigtdHa in Phend Crtatiipiof denem R eorisiprond iitfasiion 4 | o

g[[er r} g[[%ertm?ﬂk@ﬁwsmﬁﬁpn@dﬁtuyléwfehyu alﬁh&fcyllsalfdtwl or méamqmu}fonyl or
err er I’ a
Cerr]-d éﬁs:apmﬁoytlogaﬂ?af Wit fhe “'@%"M‘ta 115 |W?§$‘\ethﬁ¥ ggql,h%\gep,,fﬂggp 6 dfiched

and are, frﬁHmtf‘éf@drﬁﬁqfwh%ﬁ rﬁ@b@ﬁfbrﬁb%w@w by IRRAP@DOPr i at e nurrber of
carbon at ons

t f
derr]-d &g C;-Cma&v&géﬁyﬁgt&ﬂﬁerééqbﬁtﬂa v0§@8$°&§¥#eﬁ19'? %UP%?
Clerr]- q%g‘]ﬂ&ﬁ%aHMQﬁbr}-@,tédﬁyﬂdupt ed once or several tines by -O or by
r

-S-, is interrupte for exanple, fromone to five tines, for exanple from
one to three tinmes or once or twice, by -O.That results in structural

units suc Ce-. C1-Cia -C,-
"o or r]tb &@%ﬂ?ﬁa??%rag% dé@"for egclﬁ%)r%o C1 Cs C1 Ce- Or C1-Cy-alkyl.
- CH[ er r] Ctifxamplesarerjasiyl, lelPl’DPY| ISPPIHP)QV F'PQM seeuiy. ésqbp blfré-PH]vl PEARbei n
e
) CH[ er r] (ljfg‘m%ﬁ&l%‘hg @h@ﬂﬁéﬁ’% ; rh?ie%% 6({&! nonyl, decyl, undecyl, dodecyl,
- CH[ er r ] - Geiracidcyl; péntadecyihexadeoghiheptaflecy! and octadecyl For example, Rz is C4-Cgalkyl,
especially C-Cgalkyl, preferably C-Caalkyl, such as methyl, isopropyl or butyl.

C1-C1sAlkyl and C4-Cyzalkyl are likewise linear or branched and are, for example, as defined
above up to the appropriate number of carbon atoms. Of interest are, for example, C4-Cs-,
especially C4-Cq-, preferably C-Cs-alkyl, such as methyl or butyl.

C»-C12Alkyl, which is interrupted once or several times by -O- or by -S-, is interrupted, for
example, from one to five times, for example from one to three times or once or twice, by
-O-.That results in structural units such as: -S(CH,),OH, -O(CH,),OH, -O(CH,),OCHj,
-O(CH,CH,0),CH,CHg, -CHp-O-CHjs, -CH2CH,-O-CH,CHj3, -[CH.CH;0],-CHs, wherein

y = 1-5, ~(CH2CH20)5CH.CHs, -CH2-CH(CH3)-O-CHz-CH2CH; or -CHz-CH(CH3)-O-CHa-CHs.

Cs-C12Cycloalkyl is, for example, cyclopentyl, cyclohexyl, cyclooctyl, cyclododecyl,
especially cyclopentyl and cyclohexyl, preferably cyclohexyl.



Cerr]-Cerr]Cycloalkyl is, for exanple, cyclopentyl, cyclohexyl,

cycl ooctyl, cycl ododecyl, especially cyclopentyl and cycl ohexyl, preferably
cycl ohexyl . -4 -
Cerr]-Cerr]A kylene is linear or branched and is, for exanple,
Jerr]-Cerr]-, (err]-CJerr]- or (JQerr]-Clerr]-al kyl ene. Exanples are

et hyl ene, propyl ene, butyl ene, pentylenéﬁ'hexylene, hept yl ene, octyl ene,
nonyl ene, decyl ene, undecyl ene and dodecyl ene. For exanple, Rerr] is
Cerr]-Cerr]al kylene, especially (Jerr]-Clerr]al kyl ene, preferably
Cerr]-Cerr]al kyl ene, such as nethyl ene or butyl ene. Substituted phenyl

[ f to f | e. t al
Pno. | SubsiCetienlRuets s Eer ardire Bt s <bhBIe Cripur e BPEFSRaIdERED T
4-, h3,h4|- E&ﬁﬁrple%{aréeﬂtyﬁerﬂoh tptdpytenediutyléme rpleat‘y}dnler hexylene, melenétaoctmb eal s
napht enan eter are. s one or
m)lroe I’g.dl 6§P¥|e"‘? H&?}//'&P%’ ungp %ﬂ%‘fﬂ“% Bealfc% example. E‘g ST #E@g&eryef
exanpl e nRpecialf G,-@Jalliyléne$p#@férablymimalkﬁlaﬂ@Is%tbh s mEliyleny orcbutyedist i t ut ed.

When Rlerr] is a substituted phenyl radical substituted by ORlerr], SR err]
and/or by NRerr]Rerr] and the substituents OR[err], SR err] and

NR[ er r ] Rl egubktifufidpHenyPéarfies ot ohe do fivd) g6, ex‘ém@lédﬂﬁa mslocmt@e B&pécnduy et |

or Rlerr], with other substituents or wi.th aone. of on of the
phenyl ri rhj{O substiugatgandhe IF?Be"Y'F'Bﬂt'BWWSE‘PF'%lSLR"EFP’ ?ge?n%'d
[err] 3,4,5-position of the phenyi ring.

When the radicals naphthyl, phenanthryl, heteroaryl and anthracyl are substituted by one or
more radicals, they are, for example, mono- to penta-substituted, for exampie mono-, di- or
tri-substituted, especially mono- or di-substituted.

When R; is a substituted phenyl radical substituted by OR,, SR4 and/or by NRsRg and the
substituents OR,4, SR4 and NRsR; form 5- or 6-membered rings, via the radicals R4, Rs or Rg,
with other substituents or with one of the carbon atoms of the phenyl ring, for example the

0
O
following structural units are obtained < ﬁ | E :©/
o o)

el ey

In the present Application, the term “heteroaryl” denotes unsubstituted and substituted

/ N\

radicals, for example 2-thienyl, s ;



In the present Application, the term"heteroaryl" denotes unsubstituted and
substituted radi cal s, for exanple 2-thienyl,

-b5- [err] , Wherein R err] and R err] are as defined above,

t hi ant hrenyl, isobenzofuranyl, xant henyl, phenoxat hiinyl, [err] or
[err] , Wherein Xis S, Oor NRerr] and Rerr] is as defined above.
Exanpl es thereof are pyrazolyl, thiazol yﬁ,’ oxazol yl, isothiazolyl or

i soxazolyl. Also included are, for exanple, furyl, pyrrolyl,
1,2,4-triazolyl, [err] or 5-nenbered ring het er ocycl es having a
fused-on aggpRti c conpound, for exanple benzim dazolyl, benzothienyl,

benzof ur anyf oxazol yl and benzot hi azol yl . O her exanpl es of

"het eroaryl s" A e\pyri dv?;?fe&@e@?‘hﬁdi greqsfiafineg pbove, ghianthrenyl, igaberzofuranyly, | s

as defined abo pyti m di nyl, pyrazinyl, 1,3,5-triazinyl, 2,4-, 2,2- or
2, 3-diazinyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl,

I soqui nol yl, quinolyl, phenoxazinyl or phenazinyl. In this Application, the
term "heteroaryl" al so denotes radi cas, t hi oxant hyl .
xanthenyl, phenoxathiinyl, // or SSE /N, , wherein Xis S, O or NRs and R is as
N

defined above. Examples thereof are pyrazolyl, thiazolyl, oxazolyl, isothiazolyl or isoxazolyl.

N—N__ -
Also included are, for example, furyl, pyrrolyl, 1,2,4-triazolyl, QNT or 5-membered ring

|
Rg

heterocycles having a fused-on aromatic compound, for example benzimidazolyl,
benzothienyl, benzofuranyl, benzoxazolyl and benzothiazolyl.

-
Other examples of "heteroaryls" are pyridyl, especially 3-pyridyl, J:j/ ., Wherein
R0 N

R, is as defined above, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 2,4-, 2,2- or 2,3-diazinyl,
indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl, quinolyl, phenoxazinyl or
phenazinyl. In this Application, the term “heteroaryl” also denotes the radicals thioxanthyl,

AN AN
xanthyl, E,;Cﬂ;m , ESRGI\B;@(I , wherein Rg, Rs, Rs
o) 0] 0o o)

N
~
and m are as defined above, [ U or anthraquinonyl. Each of the heteroaryls
0] N

may carry the substituents indicated above or in claim 1.

H,C CH,
Camphoryl is &
o]

When R, and Ry, if appropriate together with the CO group, form a 5- or 6-membered ring, it

is, for example, a cyclopentane, cyclohexane, pyran or piperidine ring. There may be fused



xanthyl, [err] , Wwherein Rerr], Rerr], Rerr]

and m are as defined above, or ant hraqui nonyl. Each of the
heteroaryls may carry the substituents indicated above or in claiml.
[err] Canmphoryl is When Rlerr] and R err], if appropriate together with

the CO group, forma 5- or 6-nenbered ripng, it is, for exanple, a
cycl opent ane, cycl ohexane, pyran or pipégrdjne ring. There nmay be fused

-6 - to that ring, for exanple, also benzo, naphtho, anthraceno,
phenant hreno or heteroaryl

% err % r arth&@iriy, foreramplec alsg beazerrdpbthoyattiraceng,phienanthrengor hieteroaryl
err

~

radicals, there being formed structures such as “O ,
: 0
N N N
I | |
LI 169@) o
X o)
N— N— N~ N
l | I I
N O ’ S O ’ O ’ 0
« ) ™ \ X X
(8]

N/

|
or o , wherein X is S, O or NR;s and R; is as defined above, in which

structures the aromatic rings may carry further substituents as defined above or in claim 1.
They are, for example, also tetrahydronaphthalene, dihydroanthracene, indan, chroman,
fluorene, xanthene or thioxanthene ring systems. When the ring contains carbonyl groups,
for example benzoquinone, naphthoquinone or anthraquinone radicals are formed.

C:-CsAlkanoyl is, for example, formyl, acetyl, propionyl, butanoyl or hexanoyl, especially
acetyl.

C;-CsAlkoxy is, for example, methoxy, ethoxy, propoxy and butoxy, it being possible for the
alkyl radicals in alkoxy groups having more than two carbon atoms also to be branched.

C»-CeAlkoxycarbonyl is (C1-Csalkyl)-O-C(O)-, wherein C-Csalkyl is as defined above up to
the appropriate number of carbon atoms. Examples are methoxycarbonyl, ethoxycarbonyl, '



[err] or wherein Xis S, Oor NRerr] and Rerr] is as

defi ned above, in which structures the aromatic rings may carry further
substituents as defined above or in claiml1l. They are, for exanple, also

t et r ahydr onapht hal ene, di hydroant hracene, indan, chroman, fl uorene,

xant hene or thioxanthene ring systens. Wien the ring contains carbonyl
groups, for exanple benzoqui none, naphfﬁéquinone or ant hraqui none radical s

are forned. Cerr]-Cerr]A kanoyl is, for example, fornyl, acetyl,

propionyl, butanoyl or hexanoyl, especially acetyl. Cerr]-Cerr] A koxy

![ f] folrke ARk foartiBeyh Gutoxyedrbenyy or pémvloxgcasbwybmbem,possibl@éoﬁlje%@bi ble for
e alkyl ra

I cals in al kgxy. grou havi n { t I

to be brafRdigalsin alko&y@(qlip§aaémg]%9r§3§§)‘€g\%%ﬁw iftgh@%’l"so BheTRaMMRIR! O 2l 50
(l():[err]-CEerr]ﬁl kyl)-O-C(O-, wherein (Jerr]-Clerr]Jalkyl is as defined
abo t ' . .
met Kgxyg a,qo,&waﬁoﬁfﬁ r@ﬁ@ @%Eﬂga %rre 8]:-0(1:‘? ralr)lg %1-%494?@1 m%i%"al p%?y-@ﬁb%ﬂtuted by
- (7)-ssi b gr a%tsﬁ,acbpleﬁy+nd bg_cgalskvmmlybr @Xanipis) tag|defiyecbatimvey There taréydong

or i
(F;)ar bon at @p@mglegggmd%qgécr) &rlg%gﬁagé gr t?No Oa)fa/ge rs%%gt?tugn ¢ af g'aergﬁ(ry ré[c}i]c%ﬂ two

Examples are chloromethyl, trichloromethyl, trifluoromethyl or 2-bromopropyl, especially

trifluoromethyl or trichloromethyl.

Halogen is fluorine, chlorine, bromine or iodine, especially chlorine or fluorine, preferably

fluorine.

In a group S(O)«-Cs-Croary! that may be unsubstituted or substituted by C;-Cyqalkyl, the ary!
radical is phenyl, tosyl, dodecylsulfonyl or 1- or 2-naphthyl.

Phenyl-C;-Csalkyl is, for example, benzyl, 2-phenylethyl, 3-phenylpropyl, o-methylbenzyl or

a,c-dimethylbenzyl, especially benzyl.

Oxydiphenylene is @—o@ .

When Rs and Rg together with the nitrogen atom to which they are bonded form a 5-, 6- or
7-membered ring that may be interrupted by -O- or by -NR4-, for example the following

R
o} NP
structures are obtained O , [ j , [ ] or /\-N-)
I N |

Preference is given to compositions wherein in compounds of formula |
R, is phenyl substituted by C,-Cealkyl, phenyl, OR4, SR4 and/or by NRsRs, it being possible
for the substituents OR,, SR and NRsR; to form 5- or 6-membered rings, via the radicals



Cerr]-Cerr]Hal oal kyl and CJerr]-Cerr] hal oal kyl are (Jerr]-Clerr]- and
Cerr]-Cerr]-al kyl nmono- or poly-substituted by hal ogen, CJerr]-Clerr]-
and Cerr]-Cerr]-alkyl being, for exanple, as defined above. There are,
for exanple, fromone to three or one or two hal ogen substituents at the
al kyl radical. Exanples are chloronethyl, trichloromethyl, trifluoronethyl

or 2-bronopropyl, especially trifluoronéghyl or trichloronethyl. Hal ogen
is fluorine, chlorine, bromne or iodine, especially chlorine or fluorine,
preferably fluorine. In a group S(Oferr]-Cerr]-Cerr]jaryl that may be

unsubst i t g, 68 /RS with firthar bybsBiuents orGlitr orjecdfithyé carbhe atorys oftheipbenyl i s
phenyl, taosyl, dodecyl sulfonyl or 1- or 2-naphthyl.

Phenyl - ERY] - err]al kyl is, for exanple, benzyl, 2-phenylethyl,

3- phenyl propyl, a-nethyl benzyl or [err]-dinmethyl benzyl, especially benzyl.

Oxydi ph I ' '
i L1 oon Kugheamaselins pLDEEFet e inien raial i 'E SOPofideoriaREE] 10 1

that may Ipgid helefdpyiaadiba thadis ansubytitufdd]cz midno: of poly-substinited by €1Caklkgwi ng
[err] structures are obtained

Pr ef ' i
conposi t i ®henXHaReiSR4iandias by Mithe ibéee."ggs)k?ﬁﬁitﬁe fOrE‘% g‘he’}]'{:“igg{s;%@% ;ﬁﬁl ahg
substi tut ?\fhsPXtoqoﬁgrsl ol b Bhdrhiserky Hing Wb radifils R adaitbr ®;, With further
NR[err]Rerr]|, 1t beling possible ?or the substituents OR[err], SR err] and
NR[ er r | R[ eubstituents or witlsone of the earkearatems phifie helereahidng: adi cal s

Special mention should be made of compositions wherein in the compounds of formula |
R, is C,-Csalkoxycarbonyl, CN, C4-Cshaloalkyl, S(O).C-Cealkyl, or unsubstituted or
C,-Craalkyl-substituted S(O)a-Ce-C1oaryl.

Preference is given especially to compositions | wherein in the compounds of formula |

R, is C;-Cgalkyl that is unsubstituted or substituted by OH, C-Cqalkoxy, C1-Cy2alkylsulfonyl,
phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C5-Cealkanoyl and that may additionally
be interrupted by -O-.

Compositions of interest are those wherein in the compounds of formula | mis 0 and x is 1.

Preference is given also to compositions wherein in the compounds of formula |
R; is C1-Cisalkyl, C1-Cohaloalkyl, or phenyl that is unsubstituted or substituted by halogen,
NO,, C;-Cshaloalkyl, C1-Cqalkyl, OR4, COOR; and/or by -OCO-C4-Caalkyl.

Preference is given likewise to compositions wherein in the compounds of formula |
misOandxis 1,

R, is 3,4-dimethoxyphenyl, 3,4-di(methylthio)phenyl, 3-methoxy-4-methyithiophenyl

R, is CN or 4-cyanophenyl, and

R; is phenyl, 4-methylphenyl, 4-methoxyphenyl, 3-trifluoromethyiphenyl, 4-chlorophenyl,
methyl, isopropyl, n-octyl, 2,4,6-(triisopropyl)-phenyl, 4-nitrophenyl, 2,4,6-trimethylphenyl or
dodecylphenyl or '

R, and R; together form a fluorene system in which the aromatic rings are substituted by
methoxy or hydroxyethylthio groups.



-8 - R4, R5 and/or R6, with further substituents or with one of the
carbon atons of the phenyl ring. Further conpositions of interest are

t hose wherein in the conpounds of formula | Rerr] is a heteroaryl radical
that is unsubstituted or nono- or poly-substituted by CJerr]-Cerr]alkyl,
phenyl, ORerr], SR err] and/or by NR[err]R[err] It being possible for the
substltuents CR4 SR4 and NRlerr]R err]~ o) form5 or 6-nenbered rings, via
the radicals Rerr], Rerr] and/or R err], with further substituents or
with one of the carbon atons of the het eroaryl ring. Speci al nention
shoul d be made of conpositions wherein in the conpounds of fornmula | Rerr]

IS? O)C% g; ; } E[\Cé?r{v]re al k%l%‘%ﬁa él%()) tc}/ {S‘F li?ﬁsou %@P?%ch&s r]mrb?a Pacco)dmg to claim 1 as

Jerr]-q 9h6tbﬁhhtka¥ctrs wh:biﬂp*ou?@thS( & Io¢ eiosSlinked Pﬂﬁrﬁhe hetion of anfd%idaérai/mmse i's
i ven espec; al. 0. copposi tion e unds..0

B orr] i o sokBiinwBises 1ot Ry popda the SOTRIhbL I B ARGTERLIET I ackfh BlAE

Jerr]-d aei] al koxy, Cerr]-Cerr]al kyl sul fonyl, phenyl sul fonyl,

(4- met hyl phenyl )sul fonyl and/or by (err]-(err]al kanoyl and that may
additionally be interrupted by -O. Conpositions of interest are those

wher ei nl | ?Mo@@@&lﬁk&ﬁlé c@ﬁ'npf)ﬁii(b’i‘%I dximeBulfchidacih estérs &ct 4s Iaterﬁroﬁﬁﬂg eaakysiss
gi ven al so

o _conpositions wherein in the conpounds of f arr] S
q er r] - d &hepdiradiated with light they raleasgi asid wiich calalvsaR iR cr?%?ﬁflkm% rqm Bt ut od
or substi ta’t’liﬂi’ﬂn e Qé‘ihqglﬁased\@ Ple'rhdiafidrEédn, fé?[e&éﬁ\blhabéﬁl ¥ the removal of

Clerr]-derr]alkyl err err nd/ or g[érr ]-derr]al kyl .
Pr ef er encéuitabley awéﬁeﬁm@@cneg ltﬂﬁ’ﬂégiom %ﬁ@lyméﬁféaqﬁurpnortthe clegMpPids of

fornula | [pBlﬂl é’rﬂg n?hg'a%ldlserg[tﬁéb]‘od |r$tiﬂ=, FSHI)LFR HB@&KWﬂther appluca&c\;lns are,

3,4-di (meth enyl oxy- | ophenyl Rerr] is
4- cyanophder@xampigi cmur-ghm@stemba@pﬁwm@yle imthedathendp iresglubility of, for

3-trifluorg %}?ﬁw ﬁﬂﬁysopyl n-octyl,
2,4,6-(tril soB tg F&Qﬁﬁg??@gééﬁgﬁv?ﬁkgé@?ngg trimet hyI phenyl or
dodecyl phenyl or Rlerr] and Rl err] toget her forma fluorene systemin which

the ar omatgl! SaRedlifonRiRR sdibls thatife SRAAMYY sdibI®HPEYRLDY alidlife 97 OUPS.

developer can be rendered soluble in the developer by means of light-induced conversion
into the free acid, with the result that they can be used as solubility inhibitors in combination
with suitable film-forming resins.

Resins that can be crosslinked by acid catalysis are, for example, mixtures of polyfunctional
alcohols or hydroxy-group-containing acrylic and polyester resins, or partially hydrolysed
polyvinylacetals or polyvinyl alcohols with polyfunctional acetal derivatives. Under certain
conditions, for example the acid-catalysed self-condensation of acetal-functionalised resins
is also possible.

In addition, oximesulfonates can be used, for example, as light-activatable hardeners for
siloxane group-containing resins. Those resins can, for example, either undergo self-
condensation by means of acid-catalysed hydrolysis or be crosslinked with a second
component of the resin, such as a polyfunctional alcohol, a hydroxy-group-containing acrylic
or polyester resin, a partially hydrolysed polyvinyl acetal or a polyvinyl alcohol. That type of
polycondensation of polysiloxanes is described, for example, in J.J. Lebrun, H. Pode,
Comprehensive Polymer Science, Volume 5, page 593, Pergamon Press, Oxford, 1989.



-9 - The invention relates also to the use of conpounds of formula I
according to claim1l as photoinitiators for conpounds that can be
crosslinked under the action of an acid and/or as solubility inhibitors for
conmpounds the solubility of which is altered under the action of an acid.

I n photocrosslinkabl e conpositions, oxinesulfonic acid esters act as |atent
curing catalysts: when irradiated with 11@ht they rel ease acid which

catal yses the crosslinking reaction. In addition, the acid released by the
radi ati on can, for exanple, catalyse the renoval of suitable acid-sensitive
protecting g 'ae%iwé ihQhdse feationeforsthe laﬁiﬂub ®e releasdubalsd whem eadistedwitly lasgs
contai ni ng aci d-sensitjve up t ner

appl i cat i oyayelength light. WP?BT@ @@P&?P"gﬂ%‘ig’éatﬁ?ﬂe %Bgaseg%%?%e% ange i
the pH or daBaiiB@f Astbadid the okl eveh@ihepinadihied withibgmwavelgngih ghted moye than
acid-sensitive protecting groups. Finally, oxinmesulfonic acid esters that
are spari r@0M.o| ubl e i n an aqueous- al kal i ne devel oper can be rendered
soluble in the devel oper by neans of Iight-induced conversion into the free
acid, with the result that they can bhe useq as sol ubilit hibitors in
conbi nat i ofhednyentienithessiose fqlﬂt% plsp Ao ﬁgmpou%qf,{g "{“H%F can be
crosslinked by acid catalysis are, for exanple, mxtures of polyfunctional
al cohol s or hydroxy-grobip-caontai ning acrylicland pol yester resins, or
partially hydrol ysed po yV|nE cetals or polyvinyl alcohols with

pol yfunctional acetal d ciRde—-s@ copali t woerein f or exanpl e
the aci d-catal ysed self conden tngg of acéi | -functionalised resins is

al so possi bl e. I n addiltion, oxi ul fonat e$, can be used, for exanple, as
l'i ght-activatable harde ers for si | oxane group-contai ning resins. Those
resins can, r exanple t her undergo sel f- condensati on by neans of

aci d- catal?§§§ ’V§|s 5? be crosslinked with a second conponent of the
resin, sucR as l?erﬂpﬂnbﬁbu”&t joRP@Ubstiutari o Cresdﬂmmwlgoawﬁﬁmmrrhyr@%rlyl ic

?Jcﬁﬁ'c,?.es%ﬁénéﬁ%s@bleforaﬁé %é@%%é«w?%& orSrrangNgalo 6 o o Emalonel s B

exanpl e, I HDand/br ROUith 1GeEr SaP&Rse i€ oFRitly 88 ofSak eamdn ashsioe 5,
page 593, gfraélﬁglh?grgsasm CS(ford 1989.

the phenyl ring,

or Ry’ is naphthyl, anthracyl or phenanthryl, the radicals naphthyl, anthracyl and phenanthryl
being unsubstituted or mono- or poly-substituted by C4-Cealkyl, phenyl, OR4, SR, and/or by
NR:Rs, it being possible for the substituents OR4, SR4 and NRsRg to form 5- or 6-membered
rings, via the radicals R4or. Rs, with further substituents or with one of the carbon atoms of
the naphthyl, anthracyl or phenanthryl ring,

or Ry is a heteroaryl radical that is unsubstituted or substituted by C,-Cealkyl, phenyl, OR4,
SR, and/or by NRsRs, it being possible for the substituents OR4, SR, and NRsRe to form 5-
or 6-membered rings, via the radicals R4, Rs and/or Re, with further substituents or with one
of the carbon atoms of the heteroaryl ring;

R, has one of the meanings of Ry’ or is unsubstituted phenyl, Ci-Cealkanoyl, benzoyl that is
unsubstituted or substituted by C4-Cgalkyl, phenyl, OR4, SR4 and/or by NRsR, C2-Cealkoxy-
carbonyl, phenoxycarbonyl, RsRgN, morpholino, piperidino, CN, C-Cshaloalkyl, S(0)nC1-Ce-
alkyl, unsubstituted or C;-C;zalkyl-substituted S(O)n-Ce-C12aryl, SO.0-C4-Cealkyl, SO-0-
Cg-Cioaryl or NHCONH,, wherein nis 1 or 2;

or R, and Ry, if appropriate together with the CO group, form a 5- or 6-membered ring that
is unsubstituted or substituted by C4-Cgalkyl, phenyl, OR4, SR, or by NRsRs and that may
additionally be interrupted by O, S, CO and/or by NRs and to which one or more benzo

radicals may be fused;



- 10- It is desirable in those reactions for the acid to be rel eased al so
when irradiated with | ong wavel ength light. Surprisingly, it has been found
that some oxinmesul fonic acid esters are capable of releasing the acid even
when irradiated with I ong wavel ength |ight of nore than 390 nm The

I nvention therefore relates also to the use of conpounds of formula la
[err] mis O or 1 and xis 1 or 2; RW¥Wrr] is phenyl nono- or
poly-substituted by Cerr]-Clerr]al kyl, phenyl, ORerr], SR err] and/or by
NR[err]Rerr], it being possible for the substituents OR[err], SR err] and

g[R[ er ]r 1R 3?5']‘"”& xflenmsas,-waalﬁymmfda@redcgalm&:amﬂharyl tmd>15mba1ta}l,$tﬁh¢r r],
err an or

R o o panteaniracylior Phogsntityl e ranicals vy Raprini ey apt B oSBT
phenant hr ybemg RAsubRtiest 6r marmltdwb;y s%lbbhﬁtt@i)ﬂy Hashephepehidivatiyl, G4 NQ,,

bstituted - bstituted | kyl henyl ,
CRierr] . SREGnElyh R oPORy, e aelsh BOSH BRIREDBER o for the
substituents CR[err] SR[err] and NRerr]Rerr] to form or 6- ered
rings, viagigpe thf%ﬂ')&ébsls%zﬁtﬁ?ilkﬁén@k)ﬁéﬁ)}lené’“nta hﬁ%@h@er@m with

one of the cafbon atons of he' na ant hracyl ing,

or Rerr] is a heteroaryl radical that I S unsubstituted or substituted by
d er r] - C ediphahygrneg omixydiphenyliag, theSRjdisals] phengleoe, maphtifpjemer | R err], it being
possi ble for the substituents OR err], SR err] and NRlerr] R err] toform5-

LAY RN LTV S K AR A R

ring; R2 has one of the meanl ngs of Rerr] or is unsubstituted phenyl,

Clerr]-d erS{“}sal,I[th(gpg!\,lb,1 dismgey! that is unsubstituted or substituted by
Clerr]-derr]al phenyl , err SRlerr] and/or by NRerr]R err]
G or 1] - Cf o sicipger or e Gl thas esmsipeiiviod oy PUbsed p gn@ausenphm o,

Cneubst | { uC5e" %a"@f‘“‘ T REREIRAE ety Beyiigrinoler By B plkaioyéng
Sq er r ] O Cthatimay@dditiopallyde intesOptadyo-O-; Jerr]-Jerr]aryl or NHCONH err],
wherein n igs ai'tg(?-‘lf; afe e eadil m&;gérfdk nfiyé eﬁé%ﬁ{e]r hyﬂlfogérpBF egb'é%[s;g ﬁt?ﬁ?hﬂ?&bs‘fﬂurt&

the CO
substi t ut g::b? bybsBfuted by OH O iCaalkenty, qatmmmytsmwl Breayisulfdny!, RERShyiptenyiat

ey sulfonyl and/or by C4-Cealkanoyl and that may additionally be interrupted by -O-,
or Rs and Rg are phenyl, C;-Cgalkanoyl, benzoyl, C-Cgalkylsulfonyl, phenylsulfonyl,
(4-methylphenyl)sulfonyl, naphthylisulfonyl, anthracylsulfonyl or phenanthrylsulfonyl,
or Rs and Re, together with the nitrogen atom to which they are bonded, form a 5-, 6- or 7-
membered ring that may be interrupted by -O- or by -NR*-; and
Ry is C1-Ciaalkyl that is unsubstituted or substituted by OH and/or by C;-Csalkoxy and that
may additionally be interrupted by -O-,

as photosensitive acid donors for radiation at wavelengths over 390 nm.

That use is of interest especially for compounds of formula la wherein
Ry’ is phenyl substituted by C+-Cgalkyl, phenyl, OR4, SR4 and/or by NRsRg, it being possible
for the substituents OR4, SR, and NRsR; to form 5- or 6-membered rings, via the radicals

R4, Rs and/or Rs, with further substituents or with one of the carbon atoms of the phenyl
ring.

That use is furthermore of interest for compounds of formula la wherein



additionally be interrupted by O S, CO and/or by NR err] and to which one
or nore benzo radicals may be fused; Rlerr], when x is 1, is
Cerr]-Cerr]al kyl, phenyl-Clerr]-Cferr]al kyl, canphoryl,

Clerr]-(err]hal oal kyl, phenyl, naphthyl, anthracyl or phenanthryl, the
radi cal s phenyl, naphthyl, anthracyl and phenanthryl being unsubstituted or
nono- or poly-substituted by halogen, ®t]-Cerr]haloalkyl, CN, NJerr],
Clerr]-Cferr]alkyl, ORferr], COORerr], -OCO-(err]-Cerr]al kyI
SJerr]ORerr] and/or by Rerr]Rerr]N, or R3, when x is 2, is

d err] - C qynis alnkidredrg ragicaintibtas ensmnhndfw¢resulbstltu{edrhy]01—@aalkub pheryicOBy, SR,

oxydi phenyl ene, the radicals phen ht h n _

. di pheny| erd/ophyN B‘x%'t;dh? @?%’éfﬁﬁﬁﬂ%ﬁﬁg?tﬁﬁf@eg%?;& E:%RT foformg %rs
Ol err] - O ganiarkd HingsRuithé racicdld/Hf @GR with fiirer slibsBient ad with onenathe sarbon
unsubstituted or s %stltuted by OH ({err]-err]al koxy,
[ er r] - ¢ etams:ofidhe batereaiylringpheny| sul fonyl, (4- met hyl phenyl ) sul f onyl and/ or
by (Jerr]-(err]al kanoyl and that may addi ti onal | y be interrupted by -0O;
Rlerr] and Rl err] are each independently of the otherég dro B or
d er r] - C[ 8hejinverijon talries plso o theywavet eximgsyionic acid esters %4
Cerr]-Cerr]alkoxy, Cerr]-Cerr]al kyl sul fonyl, phenyl suI fonyl,
(4- et hyl phenyl ) - sul fonyl and/or by Cerr]- err] al kanoyl and t hat may
additionally be interrupte CPy -0, or Rerr] and R err] .are phenyl,
Clerr]-Cerr]al kanoyl , gef,q.].oqsgj kyl sqp) f.ovhdreinphenyl sul f onyl ,
(4- nethylphenyl)sulfony , naph yhfulfonyl nt'hracyl sul fonyl or
phenant hryl sul fonyl, or R[err] and2R[ err] ether with the nitrogen atom
to which they are bonded; forma 5- 6- or menbered ring that may be
i nterrupted NR[err]-; and Rlerr] is Clerr]-Cferr]alkyl that
is unsubstmﬁjgefﬂ GF‘gé‘d%ﬁﬂ"?ut ed by OH and/or by C[err]-Cerr]al koxy and
that may agldig il Jn)énbf‘or'ﬂb‘l)ﬁédbéﬁﬁﬁéﬂ WC1 @ealkyaqoh@hﬂt oae,rwian&oram NRgRg/ibr s

for radiation at wavel engt hs over 390

especi al | yoefing P%Iﬁ!ﬁ)@ﬁﬁ!ﬁ ibstiyenis QR4 §RM@§9@|FF$RRE%fPF’]‘ 5 er ﬁwergiﬂggﬁ & ed
b Emagd} Rney t
bgl %e[)(r)]sstl %J.%aii’éh he su ﬁtﬁgﬁ{r{%} urr &hglf[rggg{&gnﬁmNﬁ[E{errg??g[err?ﬂtol
form 5- orthéphemdeingd rings, via the radicals Rerr], Rerr] and/or Rerr],

Wi L T Ur therp WIS EE U8yt B bRerhrfll thb15ai6AS RaphiRjiIoMRhyldia pheny!

ring.

t

phenanthryl being unsubstituted or mono- or poly-substituted by C+-Csalkyl, phenyl, OR,,
SR, and/or by NRsRg, it being possible for the substituents OR4, SR4 and NRsRs to form 5-
or 6-membered rings, via the radicals R4, Rs and/or Re, with further substituents or with one
of the carbon atoms of the naphthyl, anthracyl or phenanthryl ring,

or Ry" is a heteroaryl radical that is unsubstituted or substituted by C4-Cealkyl, phenyl, OR,,
SR, and/or by NRsRs, it being possible for the substituents OR4, SR and NRsRe to form 5-
or 6-membered rings, via the radicals R4, Rs and/or R, with further substituents or with one
of the carbon atoms of the heteroaryl ring, with the proviso that Ry" is not unsubstituted
thienyl;

R, has one of the meanings of R{" or is unsubstituted phenyl, C;-Cgalkanoyl, benzoyl that is
unsubstituted or substituted by C4-Csalkyl, phenyl, OR4, SR, and/or by NRsRg, C2-Cealkoxy-
carbonyl, phenoxycarbonyl, RsRsN, morpholino, piperidino, CN, C-C,haloalkyl, S(O)nC+-Ce-
alkyl, unsubstituted or C-Cyalkyl-substituted S(O)n-Ce-Cyoaryl, SO;0-Ci-Cealkyl, SO,0-
Ce-Cioaryl or NHCONH,, wherein nis 1 or 2,

or Ry" and Ry, if appropriate together with the CO group, form a 5- or 6-membered ring that
is unsubstituted or substituted by Cy-Cealkyl, phenyl, OR,4, SR4 or by NRsRg and that may



That use is furthernore of interest for conpounds of fornula |a wherein
- 12- Rlerr] is a heteroaryl radical that is unsubstituted or substituted

by CJerr]-Cerr]al kyl, phenyl, OR[err], SRlerr] and/or by NRerr]Rerr], it
bei ng possible for the substituents OR[err], SR err] and NRlerr]Rerr] to
form5- or 6- nmenbered rings, via the raﬁ%eals Rlerr] or Rerr], with
further substituents or with one of the tarbon atons of the heteroaryl

ring. The invention relates also to the novel oxinesulfonic acid esters
of formula Ib [err] mis O or 1 and x is 1 or
2; R err] adgitiphaiiyyde interropted byl S, -NReesdarlydeO Bpd & which oae ef rjose kenzo

phenyl , .and/or by NRerr]R err], it being possible for the
substitugrﬁcgé%%imﬁgkjhéér?d NR5R6 to form 5- or 6-nenbered rings, via the
radi cal s Wsewhén x R kis T1-Snalkyt, pREmyl-Ci-Caalkylhcdrophangdr CeGbaloalndnpkenyl, wi t h

f th b t f th h | ri '
ot hr acyl TBPREReASHAT o Prehan B s redideligbnaty. Radfihy, Ry (Bt penaniny
bﬁi ngI uns Weirigi unsubstituted niﬁmrmnoocbr png}-subs_ﬂtméd byhalogéry _(I;[(hh?l](;?lﬁ{/lﬁgN] BOsy| |
en , erry., | SSI

Egbs%/i t u%‘é‘éﬂf‘@?&ﬁ?’%gbFﬁﬁ%ﬁ"ﬁ%w'ﬁ@ﬁ%ﬂ%(ﬁy %Lﬁfh}i or 6-menber ed
AL VL (b ageagbisigin Losl it i
S homant hr B IEd PhAmAEE st SoniSRal HsEPGR ey SubSiaR on B rGnBiehs 1t g
or substi tgubStuént iSSh&, hdwéle?! mbthblay br methgn uhd withties provisSifiat holtwaddirer by

NR[err]Rlerr], it bein ossible for, the substituents OR[err], SR err] and
NR[ err] R[ éupft'tF?I‘t?mﬂf%’ﬁﬁr"eﬁd'ﬁﬁﬁ’\‘ﬁ'éf'ﬁgb rings, via the radicals Rlerr],

Rlerr] and/or Rlerr], with further substituents or with of t car bon
atons of tHR Nghed PR Y lis Ei-B%alkiiehB, sihyRheVhdihtryisHe N—E@ﬁc ,
unsubsti tuted thi enyl ;,|sR2LF]bngak‘g4ne o'it‘) t he rreaa'r:ﬁhngs of R or i
unsubstituted phenyl, C(err]-Cerr]al kanoyl, benzoyl that is unsubstituted
or subst i tdipheshylene GF exydipt@ngltenp athke yadicadd pherylen@Rhephthyler®f err] and/ or by
NR[err]Rerr], (err]-(err]al koxy-

CH; , diphenylene and oxydiphenylene being unsubstituted or

substituted by C;-Coalkyl;

R4 is hydrogen or C4-Ci2alkyl that is unsubstituted or substituted by OH, C4-C,alkoxy,
C,-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Csalkanoyl and
that may additionally be interrupted by -O-;

Rs and Rs are each independently of the other hydrogen or C,-Cyzalkyl that is unsubstituted
or substituted by OH, C;-Csalkoxy, C4-Cqzalkyisulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl and/or by C-Cgalkanoyl and that may additionally be interrupted by -O-,

or Rs and Rg are phenyl, C-Cgalkanoyl, benzoyl, C;-Cealkylsulfonyl, phenylsulfonyt,
(4-methylphenyl)suifonyl, naphthylsulfonyl, anthracylsulfonyl or phenanthrylsulfonyl,

or Rs and Rs, together with the nitrogen atom to which they are bonded, form a 5-, 6- or 7-
membered ring that may be interrupted by -O- or by -NR,-; and

Ry is C-Cyqalkyl that is unsubstituted or substituted by OH and/or by C;-C,alkoxy and that
may additionally be interrupted by -O-.

Of special interest are the compounds a-(methylsulfonyloxyimino)-3,4-dimethoxy-benzyl
cyanide, o-(4-dodecylphenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide or a-(4-methyl-
- phenylsulfonyloxyimino)-4-thiomethylbenzy! cyanide, a-(2-propylsulfonyloxyimino)-3,4-



carbonyl, phenoxycarbonyl, R err]R err]N, norpholino, piperidino, CN,
Cerr]-Cerr]haloal kyl, S(Of[err]Cerr]-Cerr]- alkyl, unsubstituted or
Cerr]-Cerr]al kyl -substituted S(On-Clerr]-Cerr]aryl,
SJerr]Oderr]-Cerr]Jalkyl, SOerr]O Cerr]-Cerr]aryl or NHCONH err],
wherein nis 1 or 2, or Rerr] and R[errL I f appropriate together with the
CO group, forma 5- or 6-nenbered ring 1 4d’t IS unsubstituted or
substituted by CJerr]-Cerr]al kyl, phenyl, ORerr], SR err] or by
NR[err] R err] and that may

-13 - ad@héthexybehyyl beanide, er-(rpupnﬁsuuoynymyuﬁmowa[m|nptmbmzytﬁyam@eaﬂw1 0
whi ch one or nore benzo radicals be fused; R3, ‘yt
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derr h
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that no two of the subsStituents OR 1, 3-d olan rin or R3, when
X is 2, |stQF@t“P'}eﬂE[sé'F?']yé\‘PWW'E%ssﬂ'fﬁﬁt?f’@g'é'meﬁ’&p%'%yl ene, ([:]err]
di phenyl er}ﬁelﬁwpﬁéw&mﬁm&mﬁo) § fsailmamo&ﬁl@r&mgxhene napht hyl ene,

[err] ene and oxydlphenylene bei ng

unsubst i td@@cﬂphenyayﬁgmmmr@mbi GG"BPWPXXCE{"@FQ"P&P‘T@ 0"l er r] i s hydrogen or

o) SRRy SBRE 5 oyt el
(4- met hyl phesstengisLksHy lﬂxyﬂﬂﬁ%)% 4Jauné¥h©fyb]en£§[| eyadndé Ioaczq;fbpmmohvlaxymmp) -4-

addi tionally be Tnterru errm A]a,nare each
i ndependermbﬂ\ythrilobéreybmyaeldehydﬁ-sglerpl’@nylgal !OXYI[T@'M)'] rifithiekanzylcyanide, o-
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-O, or Rerr are’ phen C err] al kanoyl , benzoyl

Jerr]-C edltﬂuahémylbemiyd)nydmdqo h(dnyhetbylpbermsuIf()wlamlnynq)wwgitlygmemuhynzyl
Rierr] t oBtartie orretbaNemis gl ORI O AAPEI- TR DTSt B o
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" octylsulfonyloxyimino)-3,6-dimethoxy-fluorene, 9-(4-dodecylphenylsulfonyloxyimino)-3,6-
di(4-hydroxyethylthio)-fluorene, 3-(para-cyano-1-[4-dodecylphenylsulfonyloxyimino}-benzyl)-
5,7-dibutoxy-coumarine.

The invention relates also to mixtures of isomeric forms of the compounds of formula |, la
or lb.

Oximesulfonic acid esters (of formulae |, la and Ib) can be prepared by methods described
in the literature, for example by reacting suitable free oximes (of formula 1l) with sulfonic
acid halides (of formula llf) in the presence of a base, such as triethylamine, or by reaction
of the salt of an oxime with a sulfonic acid chloride. Those methods are disclosed, for
example, in EP-A 48615.



Rlerr] is (err]-Cerr]alkyl that is unsubstituted or substituted by OH
and/or by err]-Cerr]alkoxy and that may additionally be interrupted by
-0 O special interest are the conpounds

a- (et hyl sul f onyl oxyi m no) - 3, 4- di met hoxy- benzyl cyani de,
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a-(2,4,6 trls i SQ quon | oxyh no) 3 4 dlnethoxybenzyl
cyani de, & 9@?§ﬂ¥¢)gnyl @% b3, 7E Ak de,
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a- (2- propyl sul fonyl oxyi m no) - 4- net hyl t hi obenzyl cyani de,
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0
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5, 7- di but oxy- counari ne. The invention relates also to m xtures of

isoneric forms of the conmpounds of formula I, la or Ib.
Oximesulfonic acid esters can be present both in the syn (cis) and the anti (trans) form or as

mixtures of the two conformational isomers. In the present invention, both the individual
conformational isomers and any mixtures of the two conformational isomers can be used.

The oximes of formula li required for reaction can be prepared analogously to known
processes, for example by reacting compounds having reactive methylene groups, such as
benzyl cyanide derivatives or phenylacetic acid derivatives, with an alkyl nitrite, for example
methyl nitrite or isoamyl nitrite, and a sodium alcoholate, for example sodium methanolate.
Such reactions are described, for example, in “The systematic identification of organic
compounds”, John Wiley and Sons, New York, 1980, p. 181, “Die Makromolekulare
Chemie” (Macromolecular Chemistry), 1967, 108, 170, or “Organic Synthesis®, 1979, 59, 95.
Oximes can also be obtained by reacting a corresponding carbonyl compound or
thionylcarbonyl compound with hydroxylamine.

A further possibility is the nitrosation of hydroxy-aromatic compounds.



Oxi mesul fonic acid esters (of formulae I, la and Ib) can be prepared by

nmet hods described in the literature, for exanple by reacting suitable free
oxinmes (of formula Il1) with sulfonic acid halides (of forrmula Il1) in the
presence of a base, such as triethylamne, or by reaction of the salt of an
oxime with a sulfonic acid chloride. Those nethods are disclosed, for
exanpl e, in EP-A 48615. -16-
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conf or mat 'é?f?ﬁh rr@s:ﬁé‘%u@ﬁ aH%@Hlllc-mo'B‘T%d%y&fer @hd Elkymtésihd Examnles oed for
reaction can be prepared anal ogousl known praqcesses, for anp (Py
Rolggster an alﬁy

reacting dodipidualdypeascefireqing @é&@"e\)fé’vﬁ@ﬂlﬂﬂ the) GXUP%% acrylig,
resins are described, for example, in Wagner, Sarx/Lackkunstharze (Munich, 1971), pages
86 to 123 and 229 to 238, or in Ullmann/Encyclopédie der techn. Chemie, 4th Edition,
Volume 15 (1978), pages 613 to 628, or Ulimann’s Encyclopedia of Industrial Chemistry,
Verlag Chemie, 1991, Vol. 18, 360 ff., Vol. A19, 371 ff..

The surface coating preferably comprises an amino resin. Examples thereof are etherified
or non-etherified melamine, urea, guanidine or biuret resins. Acid catalysis is especially
important in the curing of surface coatings comprising etherified amino resins, such as
methylated or butylated melamine resins (N-methoxymethyl- or N-butoxymethyl-melamine)
or methylated/butylated glycolurils. Examples of other resin compositions are mixtures of
polyfunctional alcohols or hydroxy-group-containing acrylic and polyester resins, or partially
hydrolysed polyvinyl acetate or polyvinyl alcohol with polyfunctional dihydropropanyl
derivatives, such as derivatives of 3,4-dihydro-2H-pyran-2-carboxylic acid. As already
mentioned above, for example polysiloxanes can also be crosslinked using acid catalysis.
Other cationically polymerisable materials that are suitable for the preparation of surface
coatings are ethylenically unsaturated compounds polymerisable by a cationic mechanism,
such as vinyl ethers, for example methyl vinyl ether, isobutyl vinyl ether, trimethylolpropane
trivinyl ether, ethylene glycol divinyl ether; cyclic vinyl ethers, for example 3,4-dihydro-2-
formyl-2H-pyran (dimeric acrolein) or the 3,4-dihydro-2H-pyran-2-carboxylic acid ester of
2-hydroxymethyl-3,4-dihydro-2H-pyran; vinyl esters, such as vinyl acetate and vinyi
stearate, mono- and di-olefins, such as a-methylstyrene, N-vinylpyrrolidone or N-vinyl-

carbazole.
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hydr ol ysed yvi'nyl acetate or E yvi n al cohol "with functi onal
di hydr opr oﬁ?g‘?rp'lmqimwa?we%bew& -difgeth ﬁmmbuﬁé@.-kqne (4-methvlthlobenzoyl) -1-

3, 4- di hydr grogt- M@fanam%aétm bgﬁzll‘?!ﬁ"ngthlyﬁﬁetéﬂ 5:6&9&0&@&5%&@@%:?@@&%&8@-
exanpl e pol ysi'l oxanes can al so be crossli nked using aci
pyrryl-phenylftitanium, trimethylbenzoyldiphenylphosphine ox:de bis(2,6-dimethoxy-
benzoyl)-(2,4,4-trimethyl-pentyl)-phosphine oxide, bis(2,4,6-trimethylbenzoyl)-2,4-
dipentyloxyphenyl-phosphine oxide or bis(2,4,6-trimethylbenzoyl)phenyl-phosphine oxide.
Further suitable additional photoinitiators are to be found in US Patent 4 950 581, column
20, line 35 to column 21, line 35. Other examples are trihalomethyitriazine derivatives or

hexaarylbisimidazolyl compounds.

Further examples of additional photoinitiators are, for example, cationic photoinitiators, such
as peroxide compounds, for example benzoyl peroxide (other suitable peroxides are
described in US Patent 4 950 581, column 19, lines 17-25), aromatic sulfonium or iodonium
salts, such as those to be found in US Patent 4 950 581, column 18, line 60 to column 19,
line 10, or cyclopentadienyl-arene-iron(il) complex salts, for example (ns-isopropylbenzene)-

(n’-cyclopentadienyl)-iron(ll) hexafluorophosphate.



O her cationically polynerisable materials that are suitable for the
preparation of surface coatings are ethylenically unsaturated conpounds
pol ynmeri sabl e by a cationic mechanism such as vinyl ethers, for exanple
met hyl vinyl ether, isobutyl vinyl ether, trinethylol propane trivinyl
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1- benzoyl - 1- hydroxy 1-met hyl - ethane, 1-[4-(2-hydroxyethoxy)-benzoyl]-1
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(4- met hy| twitheluttheaddjtion-of mnnglly mndﬂseqbnmnasdHé\l-ﬁ)ane benzi| dimethyl ketal,
bi s(cycl opent adi enyl ) - bi s(2, 6-di fl uoro-3- pyrryl-phenyl)titanium

tri met hyl benzoyl di phenyl phosphi ne oxi de, bi s(2, 6-di net hoxy-

benzoy! ) - (Bxatnples of sueh M alpsonbers an lightstabilisersarae,

bi s(2, 4, 6- e Q ' de or
bis(2,4,6-T é X'J Whbiofadtiadd Q&%ﬂl gix] géﬁ]oxggrrt?\ﬁ{w ’abl e
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20, L L1e S BeA Aok, 5 AR S Bt LAY 11 221 e
benzotriazole, 2-(3’,5'-di-tert-butyi- 2'-hydroxyphenyl)-5-chloro-benzotrlazole, 2-(3'-tert-butyl-
2*-hydroxy-5’-methylphenyl)-5-chloro-benzotriazole, 2-(3'-sec-butyl-5’-tert-butyl-2’-
hydroxyphenyl)-benzotriazole, 2-(2’-hydroxy-4'-octyloxyphenyl)-benzotriazole, 2-(3',5’-di-tert-
amyl-2’-hydroxyphenyl)-benzotriazole, 2-(3',5-bis-(ct,a-dimethylbenzyl)-2’-hydroxyphenyl)-
benzotriazole, mixture of 2-(3’-tert-butyl-2'-hydroxy-5’-(2-octyloxycarbonylethyl)phenyl)-5-
chloro-benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethyl-hexyloxy)-carbonylethyl}-2'-
hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 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-ethylhexyl-
oxy)carbonylethyl}-2"-hydroxyphenyl)-benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5’-methyl-
phenyl)-benzotriazole and 2-(3'-tert-butyl-2'-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenyl-
benzotriazole, 2,2"-methylene-bis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazol-2-yl-phenol];



Further exanples of additional photoinitiators are, for exanple, cationic
photoinitiators, such as peroxi de conpounds, for exanple benzoyl peroxide
(ot her suitable peroxides are described in US Patent 4 950 581, colum 19,
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found in US Patent 4 950 581, columm 18, élne 60 to colum 19, line 10, or
cycl opent adi enyl -arene-iron(l11) conpl ex Ea1ts for exanple
([err]-isopropyl benzene)- ([err]- cyclopentadlenyl)-iron(lI)
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'-hydroxy-5'-(1, 1, 3, 3-tetranet hyl butyl ) phenyl )- benzotri azol e,
3", 5" - dnet wwﬁmwml)&we%kwgﬂmn 5-chl or o- benzotri azol e,
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2-(2
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hen
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m Xt ur e ofester, condensation product of 1-hydroxyethyl-2,2,6,6-tetramethyl-4-hydroxypiperidine and

2- (3" -terts utyl éc%, Egp{éjern%{a(%énS;I)rb&&ét%? W&'%&Eﬂ&grtyt}a%eqp@d )4-p|pechJy})hexamethyl-
enediamine and 4-tert-octylamino-2,6-dichloro-1,3,5-s-triazine, tris(2,2,6,6-tetramethyl-4-
piperidyl)nitrilotriacetate, tetrakis(2,2,6,6-tetramethyi-4-piperidyl)-1,2,3,4-butanetetracate,
1,1'-(1,2-ethanediyl)-bis(3,3,5,5-tetramethyl-piperazinone), 4-benzoyl-2,2,6,6-tetramethyl-
piperidine, 4-stearyloxy-2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-
n-butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl) malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-
triazaspiro[4.5]decane-2,4-dione, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis-
(1-octyloxy-2,2,6,6-tetramethylpiperidyl)succinate, condensation product of N,N’-bis(2,2,6,6-
tetra-methyl-4-piperidyl)hexamethylenediamine and 4-morpholino-2,6-dichloro-1,3,5-
triazine, condensation product of 2-chloro-4,6-di(4-n-butylamino-2,2,6,6-
tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, condensation
product of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-triazine and
1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-



chl oro-benzotri azol e,
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transesterification pr.od
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a- cyano- [epIne}nyﬂ%t.myis(m-dﬂnétbydyhmyﬂﬂh&ﬁdnmej rret hyl ester or butyI ester,
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nmet hoxy-[ e P ter ca ered am nes,
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E)IZS (2 1, 6, 2. 6 2t g &iﬂggwg S¢ 't%%ry%ﬁpﬁ? ?@@ﬁ%@&eé ris(2,4-di-tert-butylphenyl) phosphite,

B_ but yI - 3, Eusiidebﬁpéntmrymhtoidiphdsmapbua@ﬂ-dm,nhmmtwpmwbentaerythrltol diphosphite,
1 hydr oxy cDIRA-S S re e RO IoshiRearnop R ERPA, 3% R Bl Renees o

condensat i @Rtitoidiisosphite, bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis-

[A\fl {\I er P ! 3&2 ﬁ éﬁtﬁd&@-‘) t?/[ﬁ?\@ﬁ%’l&H,egt%r@ﬁ%togglP%qsgﬁ?%gnsqgaryl-soqggl ?rfﬁhgsprﬁtgdtetrakls-
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t ¢t al(< |1$ (2 2 @ptyg ﬁgia ,tcfﬁgrngg dg}] %éﬁggpéqﬁpﬁﬁépﬁﬁz ﬂl?ﬁrg g?tgé qﬁ g%t% {e?tot%}tﬁ :12-methyl-

4 benzoyl %alb"enﬁo[@ 6c}]-‘fff3r %ﬁixb#ﬂ\osphbﬁﬁé i 5l Eﬂrdl-tert-butyl -6-methylphenyl)methyl phosphite,
4- st earyl oxy-2 6-t et r anet r$/I pi peri

bis(1,2,2, O, ﬁdﬂ%@w ¥-Fevaiignapyethyl phosphite.
n- butyl 2- (2 hydr oxy-3,5-di-tert- butyl benzyl) mal onate,
3-n-octyl - 9, 9-tetranet hyl - - triazaspir decane 4-

bi s(1-octy |stleghlzst@lh§etr%9%ﬁh§9 hylaﬁﬂgq»rfpwaymgé an & laSP%t suﬁace-coatlngefayer

from which they gradually diffuse into the layer of stoving lacquer to be protected. The
adjacent surface-coating layer may be a primer under the stoving lacquer or a finishing

lacquer over the stoving lacquer.



(1 -octyloxy-2,2,6,6-tetramnet hyl pi peridyl)succinate, condensati on product
of NN -bis(2,2,6,6- tetra-nethyl-4-piperidyl)hexanethyl enedi am ne and

4- mor phol i no- 2, 6-di chloro-1, 3,5- triazine, condensation product of
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ne and 1, 2- bi s(3-am nopropyl am no) et hane, . . . .

8- acet yl - B-islalde ppssitiie 10 addta tbe rrmtfpwxamrgg,g)hotosensmsers which shift or increase

- 20 - i i . - oT e R i

(2, 2, 6, o e HERRE fep Ay RA el duhcnteriod cHR S8 ¥uchd andlor other ight

3- dodecy! saurcés arPbé ugedh Examptesiof phatogensitisers/anp-ai9matia kalenas-of atomalithe. 6.

Oxal i ¢ aci |, A Ebv 4Sevl- :

> 2 i o ARV ERLES Poadibe), BF earoiz hifS KaRBIa B17BES), Shopicoumarine o5 o,
2, 2' - di dodiessriberyfobefample indlS Phient/4 366 288), Bdaroylmelhyiena)-tiziazolines,

et hyl - oxani.lLid N, N. - bi - di . ] r I ] ; i
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2- et hoxy- Yeseibey| fob example; indJS Phteny # 069 864) orchafionic and basic gplourantg(@s

p- met hoxy-, an f.0-_and p- - di, - | tut (i d

2. (2- Hydr mgﬂ;@ﬁyﬁoj 9{?’?,3@1 pﬁ?%%ﬁe@@ 0?5?&%&3& &gm?ﬁ%a&sllr{e, ?I‘?odazine and

2,4, 6-tri ghiogmeesiouderts.t yl oxyphenyl ) -1, 3, 5- triazine,

2- (2- hydroxy-4-octyl oxyphenyl) -4, 6-bi s(2, 4-di met hyl phenyl)-1, 3, 5-tri azi ne,
2-(2,4-di - hydroxyphenyl) -4, 6-bis(2, 4-di net hyl phenyl)-1 ,3,5-triazi ne,

2, 4- bi s( 2-Ouier custordarp fadgiyivéxare - depending on the intended use - optical brighteners, fillers,
phenyl)-6-(2, 4-di net hyl phenyl )-1, 3, 5-1ri azi ne

2- (2- hydr Q"‘&%‘B&i’gﬁﬁ%‘?g ggﬁrgé! Bﬁ'é‘fvﬁ'-m%‘ﬁfrl phenyl )-1, 3, 5-tri azi ne,
2- (2- hydr oxy- 4- dodecyl oxyphenyl ) -4, 6- bi s( 2, 4-di net hyl phenyl ) -

1, 3,5-triazine,, ) . \ . .

2- [ 2- hydr d5¢y SHtin@thigkang:Riaraeniad sratinasping addifien phmiGHo pless beads Y(PEWetRtet hy |
, pgeﬂylj) -daséghéé, E§d€b§&ibeg in US-A-5 013 768, s suitable.h o4 6ebi .
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2-[ 4- dodecyl -/ tridecyl - oxy- (2- hydr oxypropyl ) oxy- 2- hydr oxy-

phenyl | -4, 6-bi s(2, 4-di net hyl phenyl )-1 ,3,5-triazine. 8. Phosphites and
phosphoni t@¢mesulignicacid estarrcoan algmbe perd: &or exapRian i hrd pystemss prpsesystems
phenyl di aér@ﬂaséweﬁmgllh pﬁrc])i Il; 28 5RO LRRADY tivo RtRIEHL Irbotioh rrﬂécﬁﬁﬁiﬂns.

phosphite, trioctadec Ite, distearyl-pentaerythritol diphosphite,

Ej ri ﬁ( 2, ﬁ- ?Examgles theradf grasystomeinat pomprise eimprngaisythatare sepabiepf unslergoing

i phosphi -di- . 0 ,

ot S 6l 1 e SR pd Sk AL BRI ARl by B

bi s- i sodeciitbaycqmpenantsdhattdiessiiok bylaseoenshmeehanism. Examples of the second

P25 O B b, B, ARACH K ORERL B ol PRt

tristear y| eresslinking! The $qsiond puting:mechanistk may be initiated purel{; thermally, if necessary
2, 4-di -tert: -S4 4 - b | i '

(23,91 i BB & BBy RGN UG SPREBRERA it

, 3, 2- di oxaphosphocine, 6-fluoro-2,4,8,1 0O-tetra-tert-butyl-1 2-nethyl -
di b d, gl- 1.3, 2-di ' . " :
bi 5 2. 4- o Aseremy 5 e SRRIRIRE RbAGastvatanis compssiions gray comprise further

bi s( 2, 4- di phatoinitiators, Isefisitisdrs phefoe agdifiveshiy bdditiors foheangponent c¢), or the compounds
of formula |, la or Ib can be used together with further photoinitiators, sensitisers and/or
additives.

if the composition comprises a radically crosslinkable component, the curing process,
especially of compositions that are pigmented (for example with titanium dioxide), can also
be assisted by the addition of a component that is radical-forming under thermal conditions,



Such light stabilisers can al so be added, for exanple, to an adjacent
surface-coating layer fromwhich they gradually diffuse into the |ayer of
stoving lacquer to be protected. The adjacent surface-coating |ayer may be
a prinmer under the stoving |acquer or a finishing |acquer over the stoving
| acquer. -21 - It is
al so possible to add to the resin, for 'e-g(zd'rrpl e, photosensitisers which
shift or increase the spectral sensitivity so that the irradiation period
can be reduced and/or other |ight sources can be used. Exanples of

phot osensisticlsas an are cempound, forlexamples?,2razabistfamiethoxy-ehdimethylvalergaiils)i ded,

exarpl o 1TpooRbehHani it £ pdhieraciate orl Bhithy EOHBBIA St as ki« | Of

t hi oxant h(bnygmpemldémimcbwcm'banaltte fopamnMdsart-bmtylrhydson@mweene de:q:rmedt for o
escri : "
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exanpl e eeafimgto bdasiisiedby axidativeydrbsstisking witlo brygendrans the ailx her cust omary

additives are - depending on the intended use - optical brighteners,

fillers, pignents, colourants, wetting agents or flow inprovers. For
curing t hiThe sarfdc@c@at‘mgtoed breaafpphergby ohéef thd thathads customary in heasts fdneadmpler

powdered ql ass fibres, as descri - A- IS suita

Exanp! o g SRS, BAEHNG AR O e, el Sulizhle Pidase Gaayde S efh dgotical '

Ee[) ei gbef qppncatlo%fonmﬂam@by@le@ﬁbmubrﬁa*sighseoa?rg & fq@o b@ssuﬂeg\ftérdfyn@%;al}ml)l e, | 3
ybrid systens 0S ste ased on for ations,_that are fu ure
by two i fSUEREHEOHBATIM bAdictesh fageeseena the sittaen epalio imdS thebfulcurpel by
conpri se GRéaHa sl Meat trdtinedf. € capabl e of undergoi ng an aci d-catal ysed
crosslinking reaction or polynerisation reaction, but that also conprise

further conponents that crosslink by a second nmechani sm Exanples of the

second meciydomponh8s of RFm&XETNA and IRearFalko b lubed 10 @urifiimdaldingd made from
crosslinking or_ humdity-initiated crosslinking. The second curing

mechani SmPEIPOSEES. A AROBHS GRS of A spliaYARPTING e exeiea. Taf e¥emPIS aiclassi o
catal yst. fife HoRe, preraRs Wi blodioideaingioimagAsnd phot ol niti at or.

According to the 1 nve hot oact1 vat abl e conpositions may conpri se
further

. Resist systems can be prepared by image-wise irradiation of systems comprising
compounds of formula |, la or Ib, followed by a developing step.
As already mentioned above, compounds of formulae |, la and Ib can be used as photo-
sensitive acid donors in a photoresist, especially for radiation at wavelengths over 390 nm.

The invention accordingly relates also to a photoresist for radiation at wavelengths over
390 nm based on oximesulfonates as photosensitive acid donors, the photoresist

comprising as oximesulfonate a compound of formula |, la or Ib.

The difference in solubility between irradiated and non-irradiated sections that occurs as a
result of the acid-catalysed reaction of the resist material during or after irradiation of the
resist may be of two types depending upon which further constituents are present in the
resist. If the compositions according to the invention comprise components that increase the
solubility of the composition in the developer after irradiation, the resist is positive. If, on the
other hand, those components reduce the solubility of the composition after irradiation, the
resist is negative.



photoinitiators, sensitisers and/or additives in addition to conponent c),
or the conpounds of fornmula I, la or Ib can be used together with further
photoinitiators, sensitisers and/or additives. I f the conposition
conprises a radically crosslinkabl e conponent, the curing process,
especially of conpositions that are pig ted (for exanple with titanium
di oxi de), can al so be assisted by the agg?tion of a conponent that is

radi cal -form ng under thermal conditions,

-22 - such as an azo conpound, for exanple

2,2' - azobiThé mvantdrchominglyi relatesinlsodd e megitive phojoresistandde aRositiye
diazosulfiﬁﬁ ent azadi ene or a peroxy conpound, such as, for exanple, a
hydropero? gr 3 ‘per oxycar bonate, for exanple tert-butyl hydroperoxide, as
descri bed, for exanple, in EP-A 245 639. The addition of redox initiators,

such as cqbpalt. sal en

crossli nkﬁﬁﬁ %"f%u@%‘é@ﬂgfeisge% {)ﬁgnﬁqﬂéé 14 %ﬁe suaqfﬁté:éebggg%w;eﬁ%a I plied
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el ectri cat® Wﬂﬂt?ieé'ﬂt%ﬁ °°'i‘8?“"éﬁ£ﬁ’6’i‘@ﬁ ﬁ%’i E%F%geedﬁ%e(rgﬁsqe%n ﬁ ? i %@?&Fé’ fafid,
possi bl e. thP{tE]@feqdrr?d tiocatdlyse & Uhe?m?al reaettanruj a: Ieast one amd-aensutved:ompionent of
necessary, e, surface t'.nﬁ i i hen uI.I¥) Hii cL Si PJd

t reat ment the repigb %?&f&é‘ﬁ'ﬁag‘"%? fhs H’iﬁ'}"ﬁ% 4' Terpacesdy ?@ @Q ey Erg &

curing rmlﬂioﬁlliﬂ%at@&%@eésrdmh@pmw&etseﬁrstde\teanOSI te consists of ause

sel f-supporting matrix material, for exanple a glass fibre fabric,

i npregnated with the photocuring fornulation. Resi st systens can be
prepared bygl iﬁi?éiﬁoﬁ"aé&rdihljl@%laiés%dlb aSotehficelly aeipilified pgoeispnounds  of
formula I, la or Ib, followed by a devel oping step. As already nentioned
above, conpounds of fornulae I, la and Ib can be used as photo- sensitive
aci d donor% Qeé\st@@ﬁﬁft%ﬁ'o%ﬁsta I&h@drhf{hif:géné" Wiiyifélo@g vﬁvei&ﬁgﬂrﬁﬂ@ﬂdﬂﬁ over
390 nm e I nvention accor rel ates al so hot or.esi st

radi at i on espeqialyeradiagion svenigo mgfhﬁﬁh%@easia @ce%ﬂiméa thelRyention fave efballent
phot osensi i dfaghid FropBiss SespebiainPa Righ'sdhkisitity, and they also have the advantage that

they function with radiation in the near UV range which is substantially easier to use from a
technical standpoint. For example, the irradiation of large areas in particular is technically
possible with long wavelength light.

Acid-sensitive components that produce a negative resist characteristic are especially
compounds that, when catalysed by acid (the acid formed during irradiation of the
compounds of formula |, la or Ib), are capable of undergoing a crosslinking reaction with
themselves and/or with one or more further components of the composition. Compounds of
that type are, for example, the known acid-curable resins, such as, for example, acrylic,
polyester, alkyd, melamine, urea, epoxy and phenolic resins or mixtures thereof. Amino
resins, phenolic resins and epoxy resins are very suitable. Acid-curable resins of that type
are generally known and are described, for example, in Ulimann's Encyclopadie der
technischen Chemie, 4th Edition, Vol. 15 (1978), p. 613 - 628. The crosslinker components
should generally be present in a concentration of from 2 to 40, preferably from 5 to 30,
percent by weight, based on the total solids content of the negative composition.

Especially preferred as acid-curable resins are amino resins, such as non-etherified or
etherified melamine, urea, guanidine or biuret resins, especially methylated melamine resins
or butylated melamine resins, corresponding glycolurils and urones. There are to be



conprising as oxinmesul fonate a conmpound of formula I, la or Ib. The
difference in solubility between irradi ated and non-irradi ated sections
that occurs as a result of the acid-catal ysed reaction of the resist
material during or after irradiation of the resist nay be of two types
dependi ng upon whi ch further constltuentg are present in the resist. If the
conpositions according to the invention 6nprise conponents that increase
the solubility of the conposition in the developer after irradiation, the
resist is positive. If, on the other hand, those conponents reduce the
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also to a chenic qQt si st Such resists, ex it
Ut ot and, P AL oRRRSaRE il § B perisin Py RPN R ep Al Aretegied.
especially radiation over 390 nm The photoresists accordi ng to the
I nvention have excel]ent |itho hi c .properti especi a
Seneit1 v 1RO APPIRIALS, e, eaRde CROPSRIOTA Rk Additrath Sompist e fighidifting
radi ation pdlyrhéic biRdér. Thatbmtee lélkh'bf“e'?ablﬁaﬁ !dtkﬁﬁ-%&lhbﬁ' dtﬁén@l&ﬁﬂeﬁh WellsaRed foPm a
techni cal standpoi nt. For exanp he irradiation of e area

parti cul arthatPyraesRareafor 9"%@'& 'EFPV@'%Ft ‘I’Pﬂ"&ﬁé‘%%?'@ﬁ@(% Fq Grample “acelaide-
Aci d- sensi hydéeorqmﬁﬂﬁﬁ&d% bb?ésp@bﬂﬁ}‘ﬁ@m%ﬂﬁéld’éﬁyﬂ@ arRba pherfdl3bP& M Iét ic are
especi al 'y "conpounds t hat, wh_en c_at al ysed ty acid (the am_d’ formed duri nrg
i rradiat i ownhsybstityted phenol, mono- or di chlorosubstltu ed phenol such as p-chlorophenol, pheno
mono- or di-substituted by C-Cgalkyl, such as o-, m- or p-cresol, the various xylenols, p-tert-
butylphenol, p-nonylphenol, p-phenylphenol, resorcinol, bis(4-hydroxyphenyl)methane or
2,2-bis(4-hydroxyphenyl)propane. Also suitable are homo- and co-polymers based on
ethylenically unsaturated phenols, for example homopolymers of vinyl- and 1-propenyl-
substituted phenols, such as p-vinylphenol or p-(1-propenyl)phenol or copolymers of those
phenols with one or more ethylenically unsaturated materials, for example styrenes. The
amount of binder should generally be from 30 to 95 percent by weight or, preferably, from

40 to 80 percent by weight.

The invention thus includes, as a special embodiment, as already mentioned above,
negative, alkali-developable photoresists for a working radiation of a wavelength of more
than 390 nanometers, comprising an oximesulfonate of formula |, la or Ib as described
above, an alkali-soluble phenolic resin as binder and a component that when catalysed by
an acid undergoes a crosslinking reaction with itself and/or with the binder.

An especially preferred form of that negative resist comprises from 1 to 15 percent by
weight oximesulfonate, from 40 to 99 percent by weight of a phenolic resin as binder, for
example one of those mentioned above, and from 0.5 to 30 percent by weight of a

melamine resin as crosslinking agent, the percentages relating to the solids content of the



compounds of formula I, la or Ib), are capable of undergoing a crosslinking
reaction with thensel ves and/or with one or nore further conponents of the
conposition. Conpounds of that type are, for exanple, the known
acid-curable resins, such as, for exanple, acrylic, pol yester, al kyd,

nmel am ne, urea, epoxy and phenolic resi 255 m xtures thereof. Am no
resins, phenolic resins and epoxy resins are very suitable. Acid-curable
resins of that type are generally known and are described, for exanple, in
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especially from fornal dehyde, a phenol, for exanple unsubstituted
phenol , numkention. SHbstasces efst!rstswp@ areteiesrrsig heralpalier a8 splution hRIAESHo| |
phenol nono- or di-substituted by (Jerr]-(ferr]al kyl, such as o-, m or
p-cresol, the various xylenols, p-tert- but Iphenol - nonyl phenol

p- pheny| pHsaiready indigatechbereinbefora,-thg ivent ﬁsﬁfqrﬁm , @5 & further spécial
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P- (1- pr opefyd P BRE BmBourkRal sUbstanti@ly prBOss the composition from dissolving in an

alkaline developer, but that can be cleaved in the presence of an acid in such a manner that
reaction products remain that are soluble in the developer and/or that cause an acid-
resistant additional binder that would otherwise be virtually insoluble in the developer to
dissolve in the developer.

There may be used as solution inhibitors monomeric and polymeric organic compounds
having functional groups that would be soluble per se in an alkaline medium, for example
aromatic hydroxy groups, carboxylic acid groups, secondary amino groups and keto or
aldehyde groups, but that have been chemically so altered by reaction with a suitable
compound that they are insoluble in aqueous alkali, the protecting groups formed in the
mentioned reaction being capable of being cleaved again by acid catalysis in such a
manner that the functional groups are recovered in their original form.

For the protection of hydroxy groups, carboxylic acid groups or secondary amino groups
there are suitable, for example, dihydrofuran or 3,4-dihydropyran and the derivatives



phenols with one or nore ethylenically unsaturated materials, for exanple
styrenes. The anount of binder should generally be from30 to 95 percent by
wei ght or, preferably, from40 to 80 percent by weight. The invention

t hus i ncludes, as a special enbodi nent, as already nentioned above,
negative, al kali-devel opabl e photoresistg for a working radiation of a
wavel ength of nore than 390 nanoneters, %hprising an oxi nmesul fonat e of
formula I, la or Ib as described above, an al kali-sol uble phenolic resin as
bi nder and a conponent that when catal ysed by an aci d undergoes a .
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al kali -i nsol ubl e and aci d-resi stant addjitional binder. to _ecorgjtlabi?ol uble in

the devel olpdRositiye sepiste obthgsrenticped typg edimdpiming.Palymesicsiolftion infyibitor can

conposi ti o ! ' IS or SHHISE BEERIR admiithvatwithyditadid-fert
referred t%ﬁ}]eggg?’&lé;?@grbhggi: @gﬁwﬁgﬁsnh%i tors. As"jl aIl r ead";’/I [ nd?cat ed

her ei nbef obisderdng, whewranpsepriate eamenameriggoliion inhikitos. f urt her speci al

Examples of acid-inert binders are novolaks, especially those based on o-, m- or p-cresol
and formaldehyde, also poly(p-hydroxystyrene), poly(p-hydroxy-o-methyistyrene) and

copolymers of p-hydroxystyrene, p-hydroxy-c-methylstyrene and acetoxystyrene.

Examples of polymeric solution inhibitors are novolaks, especially those based on o-, m- or
p-cresol and formaldehyde, poly(p-hydroxystyrene), poly(p-hydroxy-a-methylistyrene),
copolymers of p-hydroxystyrene or p-hydroxy-a-methylstyrene and acetoxystyrene or acrylic
acid and/or methacrylic acid and (meth)actrylic acid esters, which are reacted in known
manner with dihydrofuran, 3,4-dihydropyran, benzyl halides, alkyl halides, haloacetic acid,
haloacetic acid esters, chlorocarbonic acid esters, alkylsulfonyl halides, aromatic sulfonyl
halides, dialkyl dicarbonate or trialkylsilyl halides. Also suitable are polymers of p-(2-tetra-
hydropyranyl)-oxystyrene or p-(tert-butyloxycarbonyl)-oxystyrene with (meth)acrylic acid,
(meth)acrylic acid esters and/or p-acetoxystyrene and polymers of p-hydroxystyrene and/or
p-(2-tetrahydropyranyl)-oxystyrene with 3-hydroxybenzyl (meth)acrylates, which can, if
necessary, additionally be protected by reaction with one of the compounds listed above.

Especially suitable are polymers that are transparent over a wavelength range of from 180
to 1000 nm and carry both groups that, after acid-catalysed deprotecting, bring about a



enbodi nent, positive al kaline-devel opabl e photoresists for a working

radi ati on of a wavel ength of nore than 390 nanoneters, conprising a
conmpound of forrmula I, la or Ib and at | east one conpound t hat
substantially prevents the conposition fromdissolving in an al kal i ne

devel oper, but that can be cleaved in thg presence of an acid in such a
manner that reaction products remain thaf’ are soluble in the devel oper

and/ or that cause an acid- resistant additional binder that would ot herw se
be virtually insoluble in the devel oper to dissolve in the deve
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possi ble for the reactions to formthe protected derivatives to be carried
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S. Thonpsofemdales wWilson, M J. Bowden, Eds., Aner. Chem Soc.,
Washi ngton DC, 1994, p. 139. In positive resists of the nentioned type a

filmformng, polyneric solution inhibitor can either Fe t he onla}/ bi nder in
the phot or 8¢ kweafonuslatesalsa tar PhotaraFisk eQPRAsiG PPyRers et arR lippsparent up to

the wavelength region of 180 nm.

A special embodiment of the positive resist according to the invention comprises from 75 to
99.5 percent by weight of a film-forming polymer that containé protecting groups that can be
removed by acid catalysis, and from 0.5 to 25 percent by weight of oximesulfonates of
formula 1, la or Ib, the percentages being based on the solids content of the compositions.
In this context, preference is given to compositions comprising from 80 to 99 percent by
weight of the mentioned polymer and from 1 to 20 percent by weight of oximesulfonate.

Another embodiment is a positive resist comprising from 40 to 90 percent by weight of an
acid-inert film-forming polymer as binder, from 5 to 40 percent by weight of a monomeric or
polymeric compound having protecting groups removable by acid catalysis and from 0.5 to
25 percent by weight of oximesulfonates of formula |, la or Ib, the percentages relating to
the solids content of the compositions. Of those compositions, preference is given to those
comptising from 50 to 85 percent by weight acid-inert binder, from 10 to 30 percent by
weight monomeric or polymeric solution inhibitor and from 1 to 15 percent by weight oxime-

suifonates.



bi nder and, where appropriate, a nononeric solution inhibitor. Exanpl es
of acid-inert binders are novol aks, especially those based on o-, m or
p-cresol and fornal dehyde, al so pol y(p-hydroxystyrene),

pol y(p- hydroxy-[err]-nmethyl styrene) and copol ynmers of p-hydroxystyrene,

p- hydr oxy- a- net hyl st yrene and acetoxystyégpe. Exanpl es of polyneric

sol ution inhibitors are novol aks, especi@afly those based on o-, m or
p-cresol and fornmal dehyde, pol y(p-hydroxystyrene),

pol y( p- hydr oxy- a- net hyl styrene), copol ynmers of p-hydroxystyrene or

p- hydroxy-[err]-nethyl styrene and acet oxystyrene or acrylic acid and/or
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systems, which operates on the principle of the removal of a protecting group from a
polymer, generally produces a positive resist. Positive resists are preferred to negative
resists in many applications, especially because of their greater resolution. There is,
however, also interest in producing a negative image using the positive resist mechanism, in
order to combine the advantages of the high degree of resolution of the positive resist with
the properties of the negative resist. That can be achieved by introducing a so-called
image-reversal step as described, for example, in EP-A-361 906. For that purpose, the
image-wise irradiated resist material is treated, before the developing step, with, for
example, a gaseous base, the acid that has been produced image-wise being neutralised.
Then, a second irradiation, over its whole area, and thermal aftertreatment are carried out

and the negative image is then developed in the customary manner.

In addition to the mentioned constituents, both the negative and the positive photoresist
compositions may additionally comprise one or more of the additives customarily used in
photoresists in the amounts familiar to a person skilled in the art, for example flow
improvers, wetting agents, adhesives, thixotropic agents, colourants, pigments, fillers,
solubility accelerators and so on. The reaction can be accelerated by the addition of



phot osensitive acid donor a conpound of forrmula I, la or Ib. Special
preference is given to a chemcally anplified positive resist conprising as
phot osensitive acid donor a conpound of formula Ib. The invention rel ates
al so to a photoresist conprising polyners that are transparent up to the
wavel ength region of 180 nm A speci al,gnmbodi ment of the positive resist
according to the invention conprises from75 to 99.5 percent by weight of a
filmform ng polyner that contains protecting groups that can be renoved by

acid catalysis, and fromO0.5 to 25 percent by weight of oxinesul fonates of
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the conpogjlians | " é,2hidkaftRone] af AdneQd 3-
conpri si nél'qnlr‘%%‘@éﬂc{hgt%ﬁ%%%’ﬁ%kgyagm%ﬁgﬂ?ﬂ%?nt heI ment | onead ol ynmer and
from 1 toagficqpenarevderivativasi anidtalss 3-¢arowmethyiesneh thiazolingg, Butalso 8ot nent is a

positive resj C | & f to 90 percent by weight of an acid-inert
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with acti rexampladioatthe naturpekihe comppation andhan theorting et er s reduce t he
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medium That inhibiting effect can be cancelled by irradiating the njxture
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appl i cat i og ot d6 EbihRB8tind, RhmB¥EIR khife tohtinG; Arathlpdifing techniques, brush
application, spraying and reverse roller coating. It is also possible to apply the
photosensitive layer to a temporary, flexible support and then to coat the final substrate by

coating transfer (laminating).

The amount applied (coating thickness) and the nature of the substrate (coating substrate)
are dependent on the desired field of application. The range of coating thicknesses can in

principle include values from approximately 0.1 um to more than 100 um.

Possible areas of use of the composition according to the invention are as follows: use as
photoresists for electronics, such as etching resists, electroplating resists or solder resists,
the manufacture of integrated circuits or thin film transistor-resist; TFT-resist, the
manufacture of printing plates, such as offset printing plates or screen printing templates,
use in the etching of mouldings or in stereolithography techniques. The coating substrates
and processing conditions vary accordingly.

The compositions according to the invention are also outstandingly suitable as coating
compositions for substrates of all types, including wood, textiles, paper, ceramics, glass,
plastics, such as polyesters, polyethylene terephthalate, polyolefins or cellulose acetate,



A further special enbodinment of the inventionis, finally, a positive
resi st conprising a conpound of formula |, la or Ib and a binder that is
virtually insoluble in an al kal i ne devel oper and that beconmes soluble in

t he devel oper in the presence of the photolysis products of the conpound of

formula I, la or Ib. In this case the am%?nt of the nmentioned
OX|nesquonate conpound is generally from5 to 50 percent by weight, based
on the solids content of the conposition. The use of the oxinmesul fonic
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al'so conpr ﬁer tﬁe |rrac¥ aﬁlon anléx?ﬂ’g!:esia&f thermal treatment, the unirradiated sites (in the case

of positive resists) or the irradiated sites (in the case of negative resists) of the composition

* are removed in a manner known per se using a developer.

It is generally necessary to allow a certain period of time prior to the developing step in
order to allow the acid-sensitive components of the resist composition to react. In order to
accelerate that reaction and hence the development of a sufficient difference in solubility
between the irradiated and unirradiated sections of the resist coating in the developer, the
coating is preferably heated before being developed. The heating can also be carried out or
begun during the irradiation. Temperatures of from 60 to 150°C are preferably used. The
period of time depends on the heating method and, if necessary, the optimum period can
be determined easily by a person skilled in the art by means of a few routine experiments. It
is generally from a few seconds to several minutes. For example, a period of from 10 to 300
seconds is very suitable when a hotplate is used and from 1 to 30 minutes when a
convection oven is used. It is important for the latent acid donors according to the invention
in the unirradiated sites on the resist to be stable under those processing conditions.



sui tabl e solvents are ethyl acetate, 3-nethoxynethyl propionate, ethyl
pyruvate, 2-hepta- none, diethyl glycol dinethyl ether, cyclopentanone,
cycl ohexanone, y-butyrol actone, ethyl nethyl ketone, 2-ethoxyethanol,

2- et hoxyet hyl acetate and especially 1-nethoxy-2-propyl acetate. The
solvent may also be in the forma mxturgy_for exanple of two or nore of
t he above-nenti oned sol vents. The choi ce of solvent and the concentration
depend, for exanple, on the nature of the composition and on the coating
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relatively small amounts of wetting agents and/or organic solvents. Typical organic solvents

that can be added to the developer fluids are, for example, cyclohexanone, 2-
ethoxyethanol, toluene, acetone, isopropanol and also mixtures of two or more of those

solvents. A typical aqueous/organic developer system is based on Butylcellosolve®/water.

It is known from EP-A-592 139 that oximesulfonic acid esters can be used as light-
activatable acid generators in compositions that are suitable for the surface treatment and
cleaning of glass, aluminium and steel surfaces. The use of those compounds in such
organosilane systems results in compositions that have significantly better storage stability
than those obtained when the free acid is used.

Oximesulfonic acid esters can also be used to produce so-called “print-out” images when
the compound is used together with a colourant that changes colour when the pH changes,
as described in Japanese Patent Application JP-A Hei 4 328 552 or in US-A-5 237 059.
Such colour-change systems can be used according to EP-A-199 672 also to monitor goods

that are sensitive to heat or radiation.



After the coating operation, the solvent is generally renoved by heati ng,
resulting in a |ayer of the photoresist on the substrate. The drying
tenperature nmust of course be |ower than the tenperature at which certain
conponents of the resist mght be thermally cured. Care nust be taken in
that respect especially in the case of :g%atlve photoresi sts. In general,
drying tenperatures should not exceed fr 80 to 130[err]C. The resi st
coating is then i rradi ated i mage-w se The expression "inage-w se
irradiation” includes irradiation in a predeterm ned pattern using actinic
radi at i onn additiorpistancoleyraiange, dtis phssiblg lduting thetasitheatalysed dentpiegtien of
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mercury h and g lines at wavelengths of 436 and 405 nanometers. Suitable light sources
are therefore especially mercury vapour lamps, especially medium and high pressure
mercury lamps, from the radiation of which emission lines at other wavelengths can, if
desired, be filtered out. That is especially the case for relatively short wavelength radiation.
The distance between the lamp and the workpiece can vary, for example, from 2 cm to 150
cm, according to the intended use and the type and/or strength of the lamp. It is, however,
also possible to use low energy lamps (for examplie fluorescent tubes) that are capable of
emitting in the appropriate wavelength range. An example thereof is the Philips TLO3 lamp.
A suitable laser-beam source is, for example, the argon-ion laser, which emits radiation at
wavelengths of 454, 458, 466, 472, 478 and 488 nanometers. Also suitable is, for example,
a helium/cadmium laser having an emission at 442 nm or lasers that emit in the UV range.
With that type of irradiation, it is not absolutely essential to use a photomask in contact with
the photopolymeric coating to produce a positive or negative resist; the controlled laser
beam is capable of writing directly onto the coating. For that purpose the high sensitivity of
the materials according to the invention is very advantageous, allowing high writing speeds



process step. The aqueous-al kal i ne devel opers customary in resist
technol ogy nay be used, for exanple, for the devel oping. Such devel opers
conprise, for exanple, sodiumor potassium hydroxide, the correspondi ng

car bonat es, hydrogen carbonates, silicates or netasilicates, but preferably
nmetal -free bases, such as amonia or am pes, for exanple ethyl am ne,

n- propyl am ne, diethyl am ne, di-n-propylanne, triethylam ne, nethyl

di et hyl am ne, al kanol am nes, for exanple dinethyl ethanol anm ne,

tri et hanol am ne, quaternary ammoni um hydr oxi des, for exanple
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: prevents emissions of volatile organic components in exterior applications. In contrast to the
conveyor belt method, which is suitable for flat components, daylight curing can also be
used for exterior finishes on static or fixed articles and structures.
The surface coating to be cured can be exposed directly to sunlight or daylight-equivalent
light sources. The curing can, however, also take place behind a transparent layer (e.g. a
pane of glass or a sheet of plastics).

The compounds of formulae 1, 12 and Ib are generally added to the photoactivatable
compositions in an amount of from 0.1 to 30 % by weight, for example from 0.5 to 10 % by
weight, especially from 1 to 5 % by weight.

The invention relates also to the use of compounds of formulae |, la and Ib as
photosensitive acid donors for radiation at wavelengths over 390 nm in the preparation of
surface coatings, printing inks, printing plates, dental compositions, colour filters, resist
materials or image-recording materials, or image-recording materials for recording

holographic images.



Suitable for the crosslinking of conmpositions conprising conpounds of
formula I, la or Ib are radiation sources that emt radiation of a

wavel engt h of approximately from 180 to 1000, for exanple from 300 to 600
or preferably from380 to 600, for exanple from 380 to 500, nanoneters.
Bot h point sources and planiformprojectors (lanp carpets) are suitable.
Exanpl es are: carbon arc | anps, xenon are T anps, nedi um pressure, high
pressure and | ow pressure mercury |anps, optionally doped with netal
hal i des (netal halide | anps), mcrowave-excited netal vapour |anps, exciner
| anps, superactinic fluorescent tubes, fluorescent |anps, argon fil anent

| anps, electronic fl anps oto hi ¢ o] & beans
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i nt ended (@ basrd emibeRigt g/ or strength of the lanp. Also suitable are
| aser |ight sources, for exanple exciner |asers, such as krypton-F |asers
for irradiation at 248 nmor Ar-F | asers, at m._ Lasers .i.n the visible
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i nvention activation is achi eved under. the action of radiati on of
rel at i vel yElemental analysis:  CioH10N203(206.20)

C [%] H [%] N [%]
calculated: 58.25 4.89 13.59
found: 58.22 4.97 13.54

1.2: o-(4-Methyiphenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide

51.6 g (0.25 mol) of a-hydroxyimino-3,4-dimethoxybenzyl cyanide and 300 ml of triethyl-
amine are dissolved in 300 mi of THF and cooled in an ice-bath to 0-5°C. There is added
dropwise to that solution in the course of one hour a solution of 52.4 g (0.275 mol) of para-
toluenesulfonic acid chloride in 65 ml of THF. After 3 hours the ice-bath is removed and the
reaction mixture is then stirred overnight at room temperature. Then 150 ml of CH,Cl, are
added, the ammonium salts that have precipitated are filtered off and the filtrate is freed of
excess triethylamine by repeated washing with water and dilute HCI. After drying over



|l ow intensity. Such radiation includes, for exanple, daylight (sunlight),
and radi ation sources equivalent to daylight. Sunlight differs in spectral
conposition and intensity fromthe light of the artificial radiation
sources customarily used in WV curing. The absorption characteristics of

t he conpounds according to the inventio_rk3 re especially suitable for
exploiting sunlight as a natural source Of radiation for curing.

Dayl i ght-equivalent artificial |ight sources that can be used to activate

t he conpounds according to the invention are to be understood as bejng
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to the photoactivatable conpositions in an amount of fromO0.1 to 30 % by

wei ght, for exanple fromO0.5 to 10 % by wei ght, especially from1l to 5 % by
wei ght . Ekamplaen(4-Mathylsubioregoxyinsino)t3)4diraethexybehzyd oygridmds of fornul ae |,
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| mge-recordi ng materi al’s, ge-recor materials for recordin
hol ogr aphitdethylamgine. GC analysis of the reaction mixture shows that a mixture of two isomersis - 34

- ermi nder ‘3o SRl ) ARG EligRudn ot il fodelf, 141 BT0 %2 1 01
i ndi cat ed (gatethylsulfonylbsyiminop 84 dinictignybenzyl Hamitd 2o obtadneddh gid form of a
yellow powder having a melting point of 140-146°C. The 'H-NMR spectrum shows the
presence of a mixture of (E) and (Z) isomers in a ratio of 8:2. The isomeric mixture shows a
UV/Vis spectrum (acetonitrile) with two absorption bands at 300 nm (g = 8400) and 337 nm
(e = 10330) that extend to 430 nm.

Elemental analysis: Ci1H12N20sS (284.29)

C [%] H [%] N [%] S [%]
calculated: 46.47 4.25 9.85 11.28
found: 46.66 4,32 9.87 11.45

By means of flash chromatography of the product mixture (silica gel, eluant: petroleum
ether/éthyl acetate 2:1), the (Z) isomer can be obtained in pure form. Yellow solid having a
melting point of 152-158°C.

Example 3: a-(4-Methylphenylsulfonyloxyimino)-4-thiomethylbenzyl cyanide

3.1: 4-Thiomethyl-benzyl alcohol methanesulfonate

In a sulfonating flask, 50 g (0.32 mol) of 4-methylthiobenzyl alcohol and 46.3 g (0.32 mol) of
methylsulfonyl chloride are dissolved in 250 ml of toluene and, with cooling at 10°C, 32.5 g



Exampl e 1: a-(Met hyl phenyl sul fony.l oxylm 'no) - 3, 4- di met hoxybenzyl cyani de

1.1: a-Hydroxyi m no-3, 4-di net hoxybenzyl cyanide 47 g (1.17 nol) of NaOH,

di ssolved in 450 mM of nethanol, are added to 208.03 g (1.17 nol) of

3, 4-di net hoxybenzyl cyanide in a sulfonating flask and the solution is
cooled in an ice- bath to O-5[err]C. At that tenperature, with stirring for
4 hours, 1.17 nol of gaseous nethyl nitrBbe (prepared in situ by the
addition of 38 mM of conc. Herr]SJerr], dissolved in 82 m of water, to a
solution of 97.1 g of NaNO2 in 59 ml of water and 62 nml of nethanol, see

Org. Synt haseméiPof tHbthylamiid ardl=Ridbd HFdpWises The Ré4ttibh tiartelis tiih heblfed to@aerhi on
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precipitate. e precipitate is filtered o washed neutral wth ter,
dried in Wleuo and then recrystallised fromethyl acetate. 114 g (47% of

[ err] - hydr93yi fefiRitRioBarsh ifaoxybenzyl cyani de are obtained in the form of
a beige so%é‘d Wg\g{lg’ngoaeng@flng poi nt of 183-191[err]C. El enental analysis:

Cerr]H ersq.ﬂgée.ﬂ]rql)gofrq-n(emyﬂhigb;nzyl alcohol methanesulfonate are added [a¢goom
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chl ori de ia%o %Leg%rfg@f ﬁgf'ﬁﬁg.za M@g @'%8{1?@'4%‘?%61 ce-bath is renoved and the
reacti on nd.81 exHydiaxyinther4shethylthibbeneyl eygriile at room tenperature. Then 150 m
of CHerr]d [eréé are added e ammoni um salts that have precitBitat ed are

, the am . :
filtered of®94heo meh ofmathihiobegzylnitiiqiargireacied as desqrived Mudermi. haitsyp.06pekt ed
washi ng w i ' H oy, i iN0-4- i
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evapor at orcyanifletane obtainediir thehfatm oéayelivists powdenavinla melting point bfol 32e183°C.

yani de. ar b s AR B Bne RS SRR Pt Ry ng o el ¢ | ng

F ?l IntS gf plljfg(%tﬁgi g’{)d_l)] dEhydieRyitrid-4-rhdWhfRnfobeRzyl byaride AldGeaA8® RLIHIMPHONSF hfat
descrlbec; under 1.2, in the presence of 3.16 g (0.031 mol) of triethylamine, with 4.35 g

(0.023 mol)"of para-toluenesulfonic acid chloride. After working-up, 6.25 g (87%) of crude

product are obtained in the form of a brownish solid. Recrystallisation from ethyl acetate

yields 3.8 g of o-(4-methylphenylsulfonyloxyimino)-4-thiomethylbenzyl cyanide in the form of
a yellowish solid having a melting point of 102-107°C. The 'H-NMR spectrum shows the
presence of a mixture of (Z) and (E) isomers. The UV/Vis spectrum shows a band at 348
nm (g = 18800) that extends to 440 nm.
Elemental analysis:  C1gH14N205S; (346.4)

C [%] H [%] N [%] S [%]
calculated: 55.48 4.07 8.09 18.51
found: 55.33 4.09 7.87 18.75



| somer. The UV spectrum (acetonitrile) of the substance shows a broad

absorption band with a maxinumat 350 nm ([err] = 11340) that extends to
435 nm Elenental analysis: (derr]H[err]Nerr]Jerr]S (360.38)

Cl% H[% N [ % S[% calculated: 56. 66

4. 48 7.77 8. 90 found: 56. 76 4.55

7.71 8.89 Exanple 2 -37-

[err]-(4-Methylsul fonyl oxyi m no) -3, 4-di met hoxybenzyl cyani de As descri bed
under 1.2., 14.4 g (0.07 nol) of [err]-hydroxyim no-3, 4-di net hoxybenzyl
cyanide are reacted with 8.8 g (0. 077 nol ) of methanesul fonyl chloride in

t he presence of tr|et | am ne. CGC anal ysj s, Qf the reacti ture shows
that a mi Exd/pelegk g%eGWEP%"W?"PBY' H'“'i"ﬂ)g 'AA PHhogybenzyl cy%ai?

recrystal hh?@%‘%\é {d A8 p ngénoﬁcogﬁhﬁlﬁlel? 13 Mg ((597 o)t oBhydroxyimino-3,4-

(4-met hyl su Xyl mn oxybenzyl cyani de are obtained in the
form of adisdthaxybpmay eyarﬂda/aregeacta@ ht ioom teoipetatae viith(R6136:{ €0.0T Tmol)lod

H- NVR t h f j
o5 ratt 8-BRseybeasnas RpWATIRRE 1GF ut bt GuBhihfar b vireRpled #1086 ™" ©
(acetonit (0_ e md)toﬁ triatiylrhine’ Poriveorking-ug sthatredion mixtifecis @uedﬁdﬂ@r}atenﬂ&S?
g[meg E f rH{ ep}(t]rq{qg g%\ér%%hegx&lgg%et%gyﬁg %hfg%e.%f%n%g}irﬁ;l o&eg?rt#\egmm sulfatthtleo %
Tl[ ;@8 f sglventfté Qﬂstllte'ﬂ &ﬂihﬁ 1tkry evafordior. The brown o#f tHalb remains is therd péiffied by
oun

neans of f'P%W’SWEﬂ%?%r%@Fa&e' {Eﬂéa.%z‘tﬁi@a“"h?%faﬁ?'g%(i‘ﬁefatt% el g-}%éﬁaﬁtl

pet rol eumgfhpsd @(ﬁ&&d&?@héﬁﬁs@foﬁ}loxﬁuhﬁtoé )4-di|ﬁiéfﬁii$( Eékﬁyb@aﬁﬂb@r@@dtaiﬁédw'r e
form YeIIow30|d havi n arretlng oi nt of 152-158C. npl e 3:

[ err] - (4- kg foynoifiarvscous yellow aik Fhei HAMB spectame shgwstbab i |s tbgéﬂynbleomet -The

(0. 32" mol VBB G ERelET SrORF Bt pbfirich thpe38poRG oo} ik >0 9

et hyl sul feRtends €438 hide are di ssolved in 250 m of toluene and, with
cool i ng at 10 er C, 32

- 36 - ‘éfs trpgéft"h‘iﬁ"’%ne are added dropwi se. The reaction

m xture is then heat edc{g] r oom t enpgeat ure anst[m,]rred overst[egjtt 400 M of
2N hydrochloric acid are_then added to the react)jon solutiagn gl ow y and

wi th cool |°ﬁ§”‘aﬁf§ phas%a‘ére sepath"'éd and the 04*4gan| C pha

found: 64.87 7.36 5.49 6.14

Example 5: a-(2-Propylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide

As described under 1.2, 16.5 g (0.08 mol) of a-hydroxyimino-3,4-dimethoxybenzyl cyanide
are reacted with 12.6 g (0.088 mol) of 2-propanesulfonyl chloride in the presence of triethyl-
amine. Recrystallisation of the crude product from ethyl acetate/hexane yields 21.9 g (88%)
of a-(2-propylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide in the form of beige crystals
having a melting point of 90.5-93.5°C. The 'H-NMR spectrum of the compound shows that it
is a pure stereoisomer. The UV spectrum (acetonitrile) of the substance shows a broad
absorption band with a maximum at 346 nm (g = 1165034) that extends to 434 nm.
Elemental analysis:  CiaH1gN20OsS (312.34)

C [%] H [%] N [%]
calculated: 49.99 5.16 8.97
found: 50.07 5.26 8.88

Example 6: a-(2,4,6-Tris(isopropyl)phenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide
As described under 1.2, 8.25 g (0.04 mol) of a-hydroxyimino-3,4-dimethoxybenzyl cyanide
are reacted with 13.3 g (0.044 mol) of 2,4,6-tris(isopropyl)benzenesulfonyl chloride in the



I's washed with water, dried over MgSO4 and concentrated in a rotary
evaporator. 60 g (80% of 4-nethylthiobenzyl alcohol nethanesul fonate are
obtained in the formof a yellowoil. 3.2: 4-Mthylthiobenzylnitrile 92.4 g
(0.4 mol) of 4-nethylthiobenzyl al cohol nethanesul fonate are added at room
tenperature to a solution of 31.6 g (0.64 nol) of sodiumcyanide in 300 n
of dimethyl sulfoxide and the solution i¥8stirred overnight at room
tenperature. The solution is then poured into ice-water and the resulting
solidis filtered off. The product is recrystallised fromisopropanol /water

o or T o o I i Kl o ] (e g costekele m of
a Ccoloriess so - . J C. A I
e 1]y GPEXGTaIA2DE. HBIA B Brie s RORIoRMIPBE RGP imethony-

t hyl t hi o4 L ] : ' i . _nol of
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[ err] - hyd@8:65CnThe HrNMR aigeatiunotfdhe gompguns showsiteatdtis ainwRisterecisemerofha of a
yel | owi sh wder havi a.neltin int of 132-133[errl]C .3.4:.
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(0. 021 nDlmaxithuri xdBSX Hin(e 2Ot OURIhAY bxtbhadren@ginnty ani de are reacted in 25 nl
of THF as described under 1.2, in the gresence of 3.16 g (0.031 nol) of

tri et hyl aflgnaentalanglysisas &25H3Ne38S (136)of para-tol uenesul fonic acid
chloride. After working-upef.25 g (8 (of crude uct. are obtained in
the formof a brownish soI@i[c{fi Recrystg-lg/?o/ilgation frr?)gr?feit hyl acetate yields
3.8 g of &#alculatask hy| phenyBP38#f onyl oxyi #BR0) - 4- t hi of®Bhyl benzyl cyanide in
the form gfyng@ vell owi sh gglgyd having @_7?E| ting poggy of 102-107[err]C. The
[err] H NVR spectrum shows the presence of a mxture of (Z) and (E) isoners.
The UVNi s spectrum shows a band at 348 nm ([err] = 18800) that extends to

34‘[’%““" E'_eﬂ&[g%oanébxtﬁ,isaifowqﬁnambmﬁrh@ﬁngb%g,f. chaligd 1) (328 4)

3- g; As desBi%Bii?uSnder 1.2, 10.31(0kd5 mol) A a-hydroxyimif®3A3dimethoxybenzgi dy8nide

- Ex ar@is® geagted with 11.7 g (0.055 mol) of 1-octanesulfonyl chioride in the presence of triethyl-
err]-(4- i loP e O produdrifd At | 9
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Anal ogously to the preparation of , 14. 4 O
[ er r] - hy drabeyinrachdsulfonyloxyiminoh8:dydimethoxybsnayi cyanideare ebtained imtherformrof
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shows that it is a pure stereoisomer. The UV spectrum (acetonitrile) of the substance shows

a broad absorption band with a maximum at 349 nm (e = 11330) that extends to 435 nm.
Elemental analysis:  CigH2sN205S (382.48)

C [%] H [%] N [%]
calculated: - 56.53 6.85 7.32
found: 56.30 6.86 7.16

Example 8: o-(4-Chlorophenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide

As described under 1.2, 10.3 g (0.05 mol) of a-hydroxyimino-3,4-dimethoxybenzyl cyanide
are reacted with 12.2 g (0.055 mol) of 4-chlorobenzenesulfonic acid chloride in the
presence of triethylamine. After recrystallisation of the crude product from ethyl
acetate/hexane, 15.9 g (84%) of a-(4-chlorophenyl-sulfonyloxyimino)-3,4-dimethoxybenzyl
cyanide are obtained in the form of yellowish crystals having a melting point of 145.5-
148.5°C. The 'H-NMR spectrum of the compound shows that it is a pure stereoisomer. The



(0.105 nol) of triethylamne. For working-up, the reaction mxture is
poured into water and extracted several tinmes with nmethyl ene chloride.
After drying over magnesium sulfate, the solvent is distilled off in a
rotary evaporator. The brown oil that remai ns is then purified by flash

chromat ography on silica gel (eluant: %%ol eum et her/ethyl acetate 3:1).
14.75 g (41 % of a-(4-dodecyl phenyl sulf yl oxyi m no) - 3, 4- di net hoxybenzyl
cyanide are obtained in the formof a viscous yellow oil. The [err] H NWR

spectrum shows that it is the (syn) isomer. The W/ Vis spectrum
(acet oni t njy gleckAV@catoniatie)ufhé Substame shbwsabroad gisarptionband #oth)a t hat

extends to 435 nm El enent aj Si s e err]NJerr]Jerr] S
Cl% maxnmpm[aypso nm(e= 11qqpf/§l¥textendsq0t§ @51 cal cul at ed: 65. 34
g jg Eleme&gflqd_hflysm C1ﬁH1§3Iﬁ§OJ§(‘3@d :80) 64. 87 7.36

a- (2- Propyl sul f onyl oxyi mCr[ -3, 4- dHr{réﬂhoxybe'Ni{P] cyanl%ékhs des&l['ﬁ]ed under
1.2,16.5 m)l) of ydr oxyi 0- 3, 4- ¢igget hoxybgagyl cyang.de are
reacted w ahcg%gg% 349 ) of 3rZEWr opaneZt?IgFonyl chloride in é}ge
presence dbund:i et hyI anﬁﬂéo Recry&48 | i sati 8m7of the Brifde prod%r from
et hyl acetate/hexane yields 21.9 g (88% of

[err]-(2-propyl sul fonyl oxyi m no) - 3, 4-di net hoxybenzyl anide in the form of
bei ge crysg )Ed_@léeva-myemytsulf¢nyllrg<ypmnu)t-4-metmhbb9ﬂ¢ysP eC The [err] H NMVR

f th d
Shect r um ( Aualeanbitp ias Propatten of pxemes 4 giae fo SR ERRFmREEnd i
a maxi mum Iq,é@ﬁ@.]%}gﬁl dide .331,@5936) .nttmbregéﬁﬁwﬁ 5lDg {6145 nm) JFitrstiytaraine,

anal ySiS err err é%é
H[% with 12.8[gAP. 11da of @pﬁ@nesulwgylgmlonde After woyking-up, there are abt d

;Ol(Jgd 2, 6. 8288 of befb% H@e %’8%‘;?‘5 r?h?sﬁ ecrystallised fro?n 20 m! AR |a§el§te 14 0g

sop p ony y| m no) - 3, 4- di et hoxy enzt¥| cyani
As descri bm%)ru:leua(niletliylswfoﬁﬁoylmmm mﬁhyltmqbenzyl cyamde are obtamed in the form of

o) of Xg' heige crvstls bome e paun e 1R J59rC TheC PR iptbhdn bPrd &”"‘P%uﬂé ‘
-38 - Sﬁﬁ%ﬁ)&}?ﬁ lsté reé}/ér b&Rer. Ab OV %@”cirliﬁ\t (ﬁbétbﬁl&ﬂé)Qﬂ 19 subaeancs sHews

product from acet at exane,

[err]-(2, 4atroad &maﬂpn@pyﬂyﬁhma&m%ﬁ%(%%@% thatexiaeds i 440 Blnzy |
cyani de ar Ele%én§élré%gly§|g thewt_I wacgz (E%.gs) crystals having a nelting point

of 90. 5-
- C [%] H [%] N [%] S [%]
calculated: 44 .43 3.73 10.36 23.72
found: 44 .56 3.76 10.34 23.74

Example 10: o-(4-Dodecylphenylsulfonyloxyimino)-4-methylthiobenzyl cyanide

Analogously to the preparation of Example 3.4, 10.6 g (0.55 mol) of o-hydroxyimino-4-
methyl-thiobenzyl cyanide are reacted, in the presence of 8.35 g (0.0825 mol) of triethyl-
amine, with 20.9 g (0.06 mol) of dodecylbenzenesulfonyl chioride. After working-up, a
viscous brown-beige crude product is obtained which is purified by chromatography on silica
gel (eluant: petroleum ether/ethyl acetate 20:1). 10.5 g (38%) of a-(4-
dodecylphenylisulfonyloxyimino)-4-methylthiobenzyl cyanide are obtained in the form of a
yellow-brown viscous liquid. The 'H-NMR spectrum of the compound shows that it is a pure
stereoisomer. The UV spectrum (acetonitrile) of the substance shows a broad absorption
band with a maximum at 351 nm (g = 9750) that extends to 450 nm.

Elemental analysis:  Ca27H3sN203S; (500.72)



93.5[err]C. The [err]H NVWR spectrum of the conpound shows that it is a pure
stereoi soner. The UV spectrum (acetonitrile) of the substance shows a broad

absorption band with a nmaxi numat 352 nm([err] = 11000) that extends to
433 nm El enental anal ysis: C[err] H err] Nerr]Jerr]S (472.6)

Cl% H[% [94 cal cu §ted 63. 54 6. 82
5. 93 found: 63. 44 5.81 Exanple 7:

a- (n-Cctyl sul fonyl oxyi m no) - 3, 4- di net hoxybenzyl cyanide As described under
1.2, 10.3 g (0.05 mol) of a-hydroxyi m no-3, 4-di net hoxybenzyl cyani de are
reacted with 11.7 g (0.08g%iol ) of H{%]oct aneBi¥fonyl chl%lide in the

presence of ,triethyl Af ter rystal ligation e crude product
from et hylcaéﬁ%ﬁt% e/ hexarr%EPqQ lg (fB% 5.5 0{2 ép

a- (n-oct yluhd:onyl oxyi m B84)723, 4- di mmoxybenﬁyﬂs cyani d2.#8 e obtained in the
formof beige crystals having a nelting point of 72-75[err]C. The

[err] HH NMR spectrum of the conmpound shows that it is a pure stereoi soner.
The WV spegxdmpte i ars{oNiethiyiphehylstifdngloxgitrired) Bi6-dinstbnyflaoren@ad absor pti on

band with 49 n err] = 11330) that extends to 435 nm
El enent al Méﬁmeﬁ‘ é n%H‘?N[ err]Oerr]S (382.48)
Cl[% 3,6- DlMeftﬁﬂ(yﬂuoren-Q oneM{ Bepariddyl thé atliltistep syntHesissdbscribed by C. @h%g

e E??‘B?swéwf A PR, Sa51 19850707 4238 ArsoriRg BhabAroms TS MBS eosr | bed
under hosts étgp gérer@é huﬁéthwusfeﬁzgtbﬁa RObtaiedhigh bﬁee;dnafbwioncmm de

are reacte with of 4-chl orobenzenesul fonic acid

chl gr i de |d splutin qirt%@rﬁge ptﬁdlﬁ N@Hwﬁam@ls having a meltinggrointiof 439-16H Gt ¢ he
crute P oA G P BoBREBeed e Buf B hacion san it .

obt ai ned i peih§ furfher m,mfedyel | ow sh cryst als having a nelting p0| nt of 145.5-

148. 5C. The [err] H NVR spectrum of the cor‘rBound shows that it is.a pure
st er eoi sondfter cppgentration, a further yellowish solid having a melting point o 123 125°C " _ 39 .
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anal ysi s: adifition foij, @drn}emw{y@u@qeq%mq 8lsp3be isvpleric compound 1,6-dimethoxyflugrgre
H1% S%n[e%ﬁ may be esﬁLn%‘led from thedl-i-?@vm spectrum that the mixture is composed
approximately of 556% 3,6-dimethoxyfluoren-9-one and 45% 1,6-dimethoxyfluoren-8-one.
That isomeric mixture is also used in the subsequent reaction step without being further
purified.
11.2. 9-Hydroxyimino-3,6-dimethoxyfluorene
4.7 g (0.0195 mol) of 3,6-dimethoxyfluoren-9-one and 2.7 g (0.039 mol) of hydroxyl-
ammonium chloride are heated at 90°C in a mixture of 50 mi of ethanol and 20 ml of water.
After five hours the solution is poured into ice/water and ethyl acetate is added. The
resulting suspension is filtered and the product that has been filtered off is washed with
water and dried in vacuo. 4.25 g (86%) of 9-hydroxyimino-3,6-dimethoxyfluorene are
obtained in the form of a yellow solid having a melting point of 230-240°C. According to

'H-NMR, that crude product still contains amounts of 3,6-dimethoxyfluoren-9-one. The
crude product is, however, used in the subsequent step without being further purified and
3,6-dimethoxyfluoren-9-one is not removed until the end product is purified.
Elemental analysis:  CysH3NO; (255.27)

C [%] H [%] N [%]
calculated: 70.58 5.13 5.49
found: 71.42 5.13 4,32



cal cul at ed: 50. 47 3.44 7.36 8.42 9. 31 found:
50. 50 3.46 7. 37 8.42 9.33 Exanmpl e 9:

a- ( Met hyl sul f onyl oxyi m no) - 4- met hyl t hi obenzyl cyani de Anal ogously to the
preparation of Exanple 3.4,19.2 g (0.1 nDI) of [err]-hydroxyim no-4-

met hyl -t hi obenzyl cyani de are reacted, q the presence of 15.2 g (0.15 nol)
of triethylamine, with 12.6 g (0.11 nDIj of met hanesul fonyl chloride. After
wor ki ng-up, there are obtained 22.8 g of beige crude product, which is
recrystallised from120 m of ethyl acetate. 14.0 g (52% of

[err]- (nethylsulfonyloxyinino) 4- et hyl t hi obenzyl cyani de are obtained in

Lor r] b PR phBs B UBR A sl S tbuctine 0, 02T Lot somer.

The W spes:8 gymod &omdlpofi-hydreyininotdé-dsndiboxyficerent and 2:8 ¢ (MB2R5mehopt i on

band wi t h t 349 nm. = 14790) th t 10440
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a- hydr oxyi m no-4- yl -t hi obenzyl cyanide are reacted, in the presence

of 8.35 g quTd)silyrmus)waﬂhearw@twet andsgatiated Nag, Q@ecbowmgoesw sulfgte and
dodecyl be”c?o?n@@ﬁt\%té VA rdtily Yvhpisratod T re gﬁé E@d&ﬁrod’i‘:ct’é byPfisSH eHPGh 9 €

crude product 1s talne which I's puri romat o rap y on silica
gel (el uanatogigphy gn &ilioa gel{eluant: nytrolaumtemer/ezlwl apetate:%). dhe fagtjonssondaiting
dodecyl ph I [ ' in
the 1 or m b i bRALCOKAEHTRN R I0ETAY Wb LARES 2y R/ ERNE @ fferatyRIE REh
conpound s@oweolingathei product arqznmtatesmr@he fiterechoff andickiedNn vansot 8.2rg (52%) of 9-
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anal ysi s: cr@i&ﬁb@@&ﬁﬂemﬁgfbomﬂpf 143-148°C. The UV spectrum (acetonitrile) of the

éjf)c[“ at egsubstance ghows absorptnombqgr,is with a mggkg/?gr at314nm @3@ 1QQ)that ext{gnd to
64. 72 450 nR9 5.58 12. 76
Elemental analysis:  CzH1gNOsS (409.6)
C [%] H [%] N [%]
calculated: 64.53 4.68 3.42
found: 64.24 5.03 3.29

Example 12: 9-(4-Dodecylphenylsulfonyloxyimino)-3,6-dimethoxyfluorene
As described under 11.3., 5.1 g (0.02 mol) of 9-hydroxyimino-3,6-dimethoxyfluorene are
reacted at 0°C, in the presence of 3.0 g (0.03 mol) of triethylamine in 100 mi THF, with 5.6 g
(0.022 mol) of 4-dodecylbenzenesulfonyl chloride. The crude product obtained after
isolation is purified by flash chromatography on silica gel (eluant: petroleum ether/ethyl
acetate 4:1). 5.8 g (51.3%) of 9-(4-dodecyl-phenylsulfonyloxyimino)-3,6-dimethoxyfluorene .
are obtained in the form of a viscous yellow oil. The UV spectrum (acetonitrile) of the
substance shows absorption bands with a maximum at 315 nm (g = 21100) that extend to
443 nm.
Elemental analysis:  C3z3H41NOsS (563.76)

C [%] H [%] N [%] S[%]
calculated: 70.31 7.33 2.48 5.69



Exanpl e 11: 9-(4- Met hyl phenyl sul f onyl oxyi m no) - 3, 6- di net hoxyfl uorene 11.1.
3, 6- D net hoxyf |l uoren-9-one. 3, 6-Di net hoxyfl uoren-9-one is prepared by the
mul ti step synthesis described by C Chuang et al. in J. Am Chem Soc.
1985, 107, 4238. According to that process, in the final synthesis step
pure 3, 6-di net hoxyfl uoren-9-one is obtai Hgd which precipitates fromthe
solution of the crude product. Yellow sh™rystals having a nelting point of
139-144[err]C (Literature: 142 - 144[err]C). That product is used in the
subsequent reaction step without being further purified. After
concentratfou: a further yel1lbowi sh sol 7d42having a 882 i ng point of
123-125[err] C precipitates fromthe nother liquor. As described in the
literature, that solid contains, in addition to 3, 6-di methoxyfl uoren-9-one,
al so the iBamplé t3:dvinmoe ol9-4-Mmethyiphehplsyifdnytoxgiming)-3erdimethoxyfiyorere ad i nat ed

f th H N t t el f

5556 3. 0l et hoxy ! iR BATYPBReEghEeieY o B e RIPRR T S e Thay

| someric mast ll!Hydrexﬁdnm-mseiﬂnemoxwlaomnbwqLs_elnydm)qanmod1;6 quﬂmuyﬂlhmene bei ng

3" 2 e TR B B 0 i g £6°

ammoni um Cdlﬂnetmdﬁmrem meraddas%% JbedimptBokyfluaren-g-one ds edactedl arialagouslyha thel
ion i.s p

and 20 m of L I
and et hyl RiERATaHN ‘i’%sca ‘a% ?3&%"’(‘% EoRy ?’B‘r‘n’“.@h‘ﬁ?f’b&bﬁ"@&@t‘?’hé r
product t hgdig él@emdb@eﬂafﬁehtvﬂf@d aeéérding twasimm\nsbhnpeéeaofapﬁrostrvm g-n vacuo.
4.25 ¢ (86% of . 9- hydr oxyi m ng- hox%];Iuorene are, obtai ed In-{ﬂen
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to [err] Hé\llv& Fd&@&t |§h§&?|th8§U5§eqﬁbhi éte&ﬁlﬂh@.it'b‘éln’grfﬂmﬁr%uﬂﬁed _
3, 6-di net ong uoren-9-one. The crude product is, however, used in thy?

subsequent WPHUIPP%\@'?W@"V\?KY‘H@?O)&?‘F’W%EPWVGW and 9-(4-methyl-phenyl-

3, 6-di net h&ﬁﬁéﬁ}l&ﬁﬁrﬁﬁb%@&nﬂe&d& udrém@ved until the end product is
purified. Elenental analysis: gerr] H[erg&gerr] (255. 27)

Cl[% The crude pyoduct from Exangpig 13.t 889 mol) is reagtgd @galogouslyto 5 13
5.49 f Oungiar%ple§1(3 n 175 f- At FHE 8t 0°C, in tR él%sence of 5. %%68 rnt?gx }r,etfglr e
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chloride i §b|ﬁl€bnr,7‘drleﬂ ovidiimaghesideresulfateoavd ecmcentrated in a rotary evaporator. The crude
product that precipitates is dissolved in hot ethyl acetate and filtered and hexane is added
thereto. When the reaction mixture is left to stand, the product precipitates in the form of
yellow-beige crystals of an isomeric mixture of 9-(4-methylphenylisulfonyloxyimino)-3,6-
dimethoxyfluorene and 9-(4-methyl-phenylsulfonyloxyimino)-1,6-dimethoxyfluorene. The
yield is 8.3 g (58%), and the melting point is 141-148°C. According to its 'H-NMR spectrum,
the mixture is composed of approx. 70% 9-(4-methylphenylsulfonyloxyimino)-3,6-dimethoxy-
fluorene and 30% 9-(4-methyl-phenylsulfonyloxyimino)-1,6-dimethoxy-fluorene. The UV
spectrum (acetonitrile) of the mixture shows absorption bands with a long wavelength
maximum at 314 nm (e = 18670) that extend to 440 nm.
Elemental analysis:  C.oHgNO5S (409.6)
C [%] H [%] N [%] S [%]
calculated: 64.53 4.68 3.42 7.83
found: 64.26 4.70 3.49 7.66



After 4 hours, the ice-bath is renoved and the reaction mxture is stirred
overni ght at roomtenperature. Then 40 m of CHerr]CJ[er] are added and
the resulting ammoniumsalts are filtered off. The filtrate is washed with
wat er and saturated NaC, dried over nmagnesium sul fate and concentrated in
a rotary evaporator. The resulting crude Sroduct Is purified by flash
chrom atography on silica gel (eluant: froleun1ether/ethy| acetate 2:1).
The fraction containing the main product is taken up in 100 m of hot

et hanol and the solution is filtered while hot. On cooling, the product

E)r eci piht Ftt : mgll 11&?\Aikidre efw-dédeoylpﬂedylstdhbnylnxmeS &diethoxgtivgrensd O-

4- met enyl sul f o -,0xXyimn tained in th
f or m of yygl I 0\>//v cr ysaf‘g)gé(“ﬁ‘i‘iﬂeﬁﬂpﬁg'ﬁ‘gﬁ”ﬁi’ Wﬁﬁ?yipu@ﬁg{h%ﬁg{ C(jil 'rll'ﬁe IU{]/ ©
spectrum Eﬁ%ﬁs&ﬂbéd inl EXangdle g si 2., 6&9)9 wgse w?n)mwmiejgoqmm (mntﬁvmimle\ﬂ 8A. are

maxi num a n err] = exten

anal ysi s: regsgted r"]mF['é 'P]ﬂkﬁfr@r‘:‘?ﬁ'@ %fz{@g ygamine, Win'48.2 g &) 058 mg) %FE'%Q%%'

][‘i [ %a benzené\é{u%nﬂ %hﬁ:ﬂhé‘t'ﬁﬁ; oil that is oBthirfsdl as crude proddctds purified by flash3. 42
oun

9- ( 4- Dodec%hr?memraym/ﬁwﬁ? PB@Fﬂlgﬁb()e'L@"BP&F’ﬂ'&t’ﬂ‘o%&?f?%@ﬂé‘ﬁ%‘aﬁé Se’i‘&?u bed
under 3petro‘§eu1m gtheRe®wi 48kate 8f1) 9ty r(eﬁ%)maﬂﬁm&u@ aligr@at hoxyf | uorene are
reacted at err he presence, o (0. OSQE) of triethylam ne in

100 n THFd° Ylﬁl@veugomdommﬁbﬁ)ﬁ Qsmewoem@ SNeNd ks ul fonyl chi ori de.
The crude gyfdip ﬁe%ﬁbﬁﬁéxy%in@f 'Mh@iﬁo&?ﬂdo’i’emrefdb@né&’mfth@fdﬁm of a

chromat ography” on silica uant: petrol eum ether/ethyl acetate 4:1).

(e
5.8 g (51. \B%OLﬁﬂ'e@ﬂ'QMO'HM@@fﬂngdﬁéﬁy‘ﬂﬂmlﬁ@H?‘Ft&(‘)‘hltm’ Absturg '%QWH%?W?PP{%r ene
are obt ai 4 | SI%e6 B
(acetonit P??Le)gwof&yah éﬁ%ﬁsgﬁg’yl ﬁomgoyggodrhwﬁng;r(\ %gn%g L&vﬁvldt agrg.)r(r: mum at
315 nm (e dodecyipbynyisudfondexyiminol-d. mmmemw@%mﬂap L%%ne,%ru@ (acetonitrile) of

% 0% r1H er &L%ﬁ%@&{% Jﬁ)gpebg:nds with a long wavelength ma%n{%t_rﬂé 5t315nm B[ ;4 "

5. 69 18330) that extend to 445 nm. - 42 - f ound:

70. 10 le 13: M xture of

9- (4- et hyﬁm‘i&qlgﬂ?lyﬂﬁyl o??ﬂﬁ“??% @ggﬁgpmet hoxyf | uor ene and

9- (4- met hyl phenyl sul f onyl ogy3eIni no) - 1, 6HdP4et hoxyf | MNfsine S[%]
calculated: 70.31 7.33 248 5.69
found: 70.31 7.37 2.47 5.37

Example 15: cc-(3-TrifluoronﬁethylphehylsuIfonyloxyimino)-3,4-dimethoxybenzy| cyanide
As described under 1.2., 4.1 g (0.02 mol) of a-hydroxyimino-3,4-dimethoxybenzyl cyanide
are reacted with 5.4 g (0.022 mol) of 3-trifluoromethylphenylsulfonic acid chiloride in the
presence of triethylarhine. After recrystallisation of the crude product from ethyl acetate/-
hexane, 6.6 g (80%) of o-(3-trifluoromethyl-phenylsulfonyloxyimino)-3,4-dimethoxybenzyl
cyanide are obtained in the form of yellowish crystals having a meiting point of 129-130°C.
The 'H-NMR spectrum of the compound shows that it is a pure sterecisomer. The UV
spectrum (acetonitrile) of the substance shows a broad absorption band with a maximum at
351 nm (e = 11700) that extends to 430 nm.
Elemental analysis:  Ci7H3F3sN205S (414.36)

C [%] H [%] N [%] S [%]
calculated: 49.28 3.16 6.76 7.74
found: 40.47 3.33 6.85 7.79



13. 1. 9-Hydroxyi m no- 3, 6-di net hoxyf | uorene and

9- hydr oxyi m no- 1, 6- di met hoxyfl uorene The m xture isolated fromthe nother
| i quor of Exanple 11.1, consisting of approx. 55% 3, 6-

di met hoxyf | uor en-9-one and 45% 1, 6- di net hoxyf | uoren-9-one, is reacted
anal ogously to the preparation described in Exanple 11.2 with

hydr oxyl anmoni um chl ori de i n et hanol / wat & - A bei ge solid is obtained

whi ch, according to [err] HHNVR, is conposed of approx. 75% 9-

hydr oxyi m no- 3, 6- di net hoxyf | uorene and 25%

9- hydr oxyiEﬁaMel]eﬁ-od(Rmhvleultdriylmylm) 3Thd|n@éthmiqbpmzydu;amdes used in the
subsequent step w thout being further ur| fied

9- ( 4- Met hyAssirsayiped undeny 12 %ﬂr(%?%"% |%¥memmlneo%rﬁgn%¥h@wbenzyl cyanide
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magnesi um sul fate and concentrated in a rotary evaporator. The crude

product t ithecanpqundshewsithat diis 8 puresieresisenter.cthe UV spestrine (aostpnitrile) oithe
and hexan i t ef nd,
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g (58%, and the meltingouent is M4%]148[ erNj%] Accorgljgp to its
trum the _mxture is corrposed of approx, 70%

H NVR
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9- (4- met hytbodieny! sul f ongg@yi M no)s1{a 6- di neghexy-fl uogege. The UV spectrum
(acetonltrl | e) of the m xture shows absorption bands with a | ong vvavel ength

mexi mum at B&‘@F’HH{?(“PB ©f the-mathgrrkgour RH9 @fx‘% beige pebstancenith amaltingtgint of 104-
anal ysi s: 11@9%{@ bbainebNvhieh 'bg‘fl-l(l‘ﬂ@ﬁ a@aly&s is ldgntlfled asa ré\zctlge of the$Z)-And Z{EE

H[% cal Cul ate

3. 42 isomerg cggz-(phgmﬂ-@ulfonyloxylmmo) -3,4-glimeghoxybenzyl cyanidep(ratio ca. 2:1). 3. 49

7. 66 -43 - Exanpl e 14:
M xture of 9-(4-dodecyl phenyl sul f onyl oxyi m no) - 3, 6- di net hoxyf | uor ene

and 9-(4- CMLLB@{M Mdtliwaypheny}s‘ulfbrm)xyﬂ:mﬁem seliretiigkybenryt egariide descr i bed
in Exanmple, 13. crude product from Exanple 13.1. are

reacted i rf\sl'ﬂ#sc"bﬂd Fﬂ‘ée"ﬂr %s é‘ﬁ@@ (Qf35t mpléph%hmommm-? #-dimethoyybenzyi zganide )
f 4-dod | d
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dimethoxybenzyl cyanide are obtained in the form of yellowish crystals having a melting
point of 161-167°C. The 'H-NMR spectrum of the compound shows that it is a pure
stereoisomer. The UV spectrum (acetonitrile) of the substance shows a broad absorption
band with a maximum at 349 nm (e = 11700) that extends to 435 nm.
Elemental analysis:  Cy;HsN2O¢S (376.38)

C [%] H [%] N [%] S [%]
calculated: 54.25 4.28 7.44 8.52
found: 54.16 423 7.35 8.47



dodecyl phenyl sul f onyl oxyi m no) - 1, 6- di net hoxyfl uorene are obtained in the
formof a viscous reddish oil. According to its [err]H NVR spectrum the

m xture i s conposed of approx. 75%

9- (4- dodecyl phenyl sul f onyl oxyi m no) - 3, 6- di met hoxyf |l uorene and 25% 9- ( 4-
dodecyl phenyl sul f onyl oxyi m no) - 1, 6- di net hoxyf | uorene. The UV spectrum
(acetonitrile) of the m xture shows absorption bands with a | ong wavel ength

maxi nrum at 315 nm ([err] = 18330) that extend to 445 nm El enental

anal ysi s: C[err]H[err]NQerr]S(563 76) Cl%
H[% N [% S[9% cal cul at ed: 70. 31 7.33
g' gg Ex ll:’ : a—&gﬂgrbphenylsulfonyloxylm|n§)13 4-d|methoxyb£n§ﬁcyanid 2.47

a-(3-Trif 'A&B%t@%é’h\%ﬂiﬂd&!&s&ﬁ%ﬂ lﬁﬁ@é\' mm}ryaso&ylmmsmtmmwbewadd As
19 (

descri bed under 1. 2.

a- hydr oxylamdmeNlrophmyﬂmdfhosqﬂmhiqﬂd ﬁ?MQﬁd dhe phisieal dataprergivendn dableyAg 22
nol) of 3-trifluoromethyl phenyl sul fonic acid chloride in the presence of
triethylamne. After recrystallisation of the crude product from et hyl

acet at e/ - hexgpe19:0-m-QctyBaE§nylixyimino)-3 6-dimethoxyfluorene
-(3-tfifl t hyl,s

Cyant de. arks SaPIPRLERGR 1 R 940 810 PPN DcRBYmind:o eIy RESIENo are.
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cal cul at ed@-(n-octyl-spifomdoxyimino)-38, 61 methoxyfluoganpmavmg a mpltrp[g pojrg of,105- 1&043 are
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-44 - Ex%ﬁ}%ng Té‘e M E B??e m?rf gacﬂo(r)\ H@'FZ& tpﬁsﬁ%ita%cef h(? %?1’8‘5’2?/ te)%ozr ?onct;/?r(lil de
,[As d]eS(r:]r:jbmthamtm%mgtgmﬂrtnﬁegabOBZO)ahabé&ter_lﬂ;to445nm Ced with 0. 71

err] - hydroxyi mi no- i met hoxybenz yani de are reacted w : g

(0. 055 ml?eﬂﬁ"@ﬂ@ﬁﬂﬁes@@'&%l (:”f% Fbsﬁl oride in the presence of 7.6 g of

triethylamne. After recris%%j | i sationq@f)t he crudeypajoduct frogpat hyl

acet at e/ hexane, 11.1 g (64 0
a- (pheny! - leWdaG! oxyi m nd%Y 4- di et h&&benzyl cyaRRe are obthfled in the

form of yej,aM sh crystal ssgugyi ng a nelgtgogng poi nt af4338. 5- 142[epg] C. The
[err] H NMR spectrum of the conpound shows that it is a pure stereoisoner.

The UV spectrum (acetonitrile) of the substance shows a broad absorption
i oment al ST bA POy hirting) el pagitigiide to 456 nm
Analogously to the preparation of Example 3.4, 9.6 g (0.5 mol) of a-hydroxyimino-4-methyl-
thiobenzyl cyanide are reacted, in the presence of 7.6 g (0.075 mol) of triethylamine, with
7.85 g (0.055 mol) of 2-propanesulfonyl chloride. After working-up, the crude product is
recrystallised from acetic acid acetate/hexane. 11.1 g (83%) of o-(2-propyisulfonyloxy-
imino)-4-methylthiobenzyl cyanide are obtained in the form of beige crystals having a
melting point of 83-87°C. The 'H-NMR spectrum of the compound shows that it is a pure
stereoisomer. The UV spectrum (acetonitrile) of the substance shows a broad absorption
band with a maximum at 350 nm (g = 14660) that extends to 435 nm.
Elemental analysis:  Ci2H4sN2O3S, (266.32)
C [%] H [%] N [%] S [%]
calculated: 48.30 4.72 9.38 21.49
found: 48.19 4.79 9.50 21.85



Cl% H[% N [% S[% calculated: 55. 48 4. 07
8.03 9. 29 found: 55.51 4.12 8. 10 9.28 By
evapouration of the nother liqour 2.6 g of a beige substance with a nelting
poi nt of 104- 110C are obtai ned, which by [err] H NVR-anal ysis is identified
as a mxture of the (2)- and (E)- isorrer?

[err]-(phenyl -sul fonyl oxyi m no) -3, 4-di né ﬁoxybenzyl cyanide (ratio ca.

2:1). Exanpl e 17:

[err]-(4-Met hoxyphenyl sul fonyl oxyi m no) - 3, 4- di net hoxybenzyl cyani de As
descri bed Exadwie 21 Xx-(4- mtl&lmmeﬁmsmﬁ)mymmm -3,4-bis(methylthio)benzyl cyanide

a- hydr oxyi 4- di ho benz cyanide are reacted with 11.37 g (0.055
mol ) of 4égeﬂh10§%'@ﬁg\?’& RFen CI d chloride in the presence of 7.6 g of
triethylam Z-fBls(ﬁ\feH@Ithlbﬁan)téﬁ@Hdréﬁrb@ﬂomfthbbﬁem ud@cbfdadusmth RISSTDIOCEYIre

h | f R
o o e hoxy it M0tE6, &P /e Enasehastt. SUHLE o SIioh 1895 s Shdt Pt ylimish, e &
having a rgiling bRt 15424 fbat Bid &' dbtdined’ iﬁea Vil Hs*)sl!VR spectrum of the

conmpound shows that it is a pure stereoisonmer. The UV spectrum
(acet oni t r21.2)1,28Big(methylihio}-dichiorarhethgl-kenensad absorption band with a

i UM 3t 30 088 i OB 0BRSS B £ 3OS B o PELY T
N[% (0.12 théf) oﬁfbhﬁdld@hyﬁé dlmethyla'éétaZEre ad?ded Thet17.0 g }0 .1 molf+éf 1,2-bis- 8.

f ound: 5
_45 - @g&%ﬁh@%@zene are added de;'opmse and the suspension |s “heated to room

[err]-(4- thfp@?dl@%ymiéhftﬁé‘ﬂaﬂih?' rﬂateﬂal c%n%dbr'iﬁ%tr e e/ BB Hrialy8fs fedi NY

to the nethod, descri bed under dr oxyi m no- 3, 4- di - met hoxybenzyl cyani d
and 4- Ni t regiHionys Batvrﬁeﬁgameéwmbandjthar%gwgehw is pRRarategaftand driad-ovar o

given in tlﬂﬂ!};ﬁesﬁ:m stirt8PVRed the solvent has been distilled off, 12.1 g (55%) of 1,2-
9- (n-Cctyl sul'fonyl oxyi m no) - 3, 6- di net hoxyf | uor ene €s ed under 11. 3.

2.55 g (0. os(mashylithin)-dechigrameshyl-henrens age qbtﬁ@ﬁﬁmmfgm eh yellow ¢l Ibe &d- at
Oferr]C, 'NMﬁ”seper @rﬁgﬁﬁéngf) tﬁe%o&p@gn@% Qen ltft\ He%@éb&%gﬁ'uétﬂr 66 4L of

THF, with of n-oct e product
obt ai ned aTﬂé'rSii .o} arematic "blﬁrrﬁa‘- se2H b’&/44= @e%ﬁ@hﬂ&@& so@H§S.om acetic acid

acet at e. crystal s of
9-(n-octy I"§‘Dﬂg{? ﬁﬁﬁ or@ftqﬁrﬁh%%éngwﬁgh'rgrgt hoxyf | uorene having a nelting point
of 105- 1104[:%5 |g](@134emimfai 26is(mathyithin)-4-pklotamethyl deozene and 25%3 gd0.388aol) of

substance s000GuR oPAREE afPSieRdt AhbRH? thmperature in 200 ml of DMSO. When the

starting material can no longer be detected by GC analysis, the brown solution is poured

52

into ice/water and extracted with acetic acid acetate and the organic phase is dried over
magnesium sulfate. After evaporation 34.8 g (85.7%) of 3,4-bis(methylthio)-benzyl cyanide
are obtained as brown substance. The 'H-NMR-spekira data (CDCl3) are in accorddance
with the proposed structure of the compound: 7.24-7.06 ppm (s'and d, 3 aromatic H), 3.70
ppm (s, 2H), 2.47 ppm (s, CH3S) and 2.45 ppm (2 s, CH,S).
21.4. o-Hydroxyimino-3,4-bis(methylthio)benzyl cyanide
According to the method described under 1.1., 34.8 g (0.166 mol) of 3,4-bis(methyithio)-
benzyl cyanide are reacted with 0.166 mol methyinitrite. After the isolation 23.0 g (58%) o-
hydroxyimino-3,4-bis(methylthio)benzyl cyanide are obtained as a brown substance with a
melting point of 131-133°C.
Elemental analysis:  C,oHoN2OS; (238.33)

C [%] H [%] N [%] S [%]
calculated: 50.40 4.23 11.75 26.90
found: 50.52 417 11.49 26.82



with a maxi numat 313 nm ([err] = 20620) that extends to 445 nm El enental

analysis: (err]JHerr]NJerr]S (431.55) Cl[%
H[% N %4 S[ 94 cal cul at ed: 64. 01 6. 77
3.25 7.43 found: 63. 90 6. 80 3.40

7.28 Exampl e 20: [err]-(2-Propyl sul fonyl oxyi m no) - 4- et hyl t hi obenzyl

cyani de Anal ogously to the preparation of7Exanple 3.4, 9.6 g (0.5 nol) of
a- hydr oxyi m no-4- et hyl - t hi obenzyl cyanide are reacted, in the presence of
7.6 g (0.075 nmol) of triethylamne, with 7.85 g (0.055 m)l) of

2- pr opanepilg eMethyigheryRulfAyieRyintR6)K3, ﬂ%tHi@me‘tH’Wnehlzyldﬂalﬁid@duCt i s
recrystallised fromacetic acid acet at e/ hexane. 11.1 808830

of
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-46 - Exéliemisa hroad absorption band with a maxumum at 343 nm (s 10710) that extends to 476

[err]-(4- hyl phenyl sul f onyl oxyi m no) - 3, 4- bi s(net hyl t hi o) benzyl cyani de
21.1. 1, 2-Bi's(nethylthio)benzene 1, 2-Bi s(nethylthio)benzene is prepared
fromthiophenol in accordance with the procedure of M Dotze et al,

Ph h Slf ) d.Silj 1.993 | i sh oil havi
e Bt 2 o WS e A iiSmatielatortfid LT o 2000 0
21.2. 1, 2- RcohdIRg f&’ti’\b'?hémo&dégﬂnﬁé@ﬁﬁ&éfwzﬂfl-'f%%}@uﬁlﬁo% 4—9is§n4§hmogb6ﬁzyl

Al C [err] are suspended in of 1,2-di chl oroet hane and [err]

9.1 g (0. 1wam§le)ar@reafomoh\uitlu§4$>gj@ Q6 mob) n;ﬂtMMnyhcmommlﬂm physical data@rey (o 1
nol ) of 1@ i?‘lttg t hyl t hi o) benzene are added dropw se and the suspension
I's heated T0 room rrperature When the starting material can no | onger be
detected by GC analysis, the solution is poured into ice/water and the

organi ¢ ph ' epay. [ en the
OE9C PrERlnbS 23R B8R Aien TR aRSs FRRRSRAE A  uordl
bi s( et hyl 23 03,6-Difbudrofiumneri-8yonebenzene are obtained in the formof a yellow
oil. The CDCl [err].) of the ca undLs consj stent w,t
Che” suggest SN HRREHEE Bt 1 brep8led h gBioritioe"SITAY Ml Srop307naSS Hesdlped
2.44, s, (by NrBalasubramanidf et a/. inCH[Blsorg.IMed. Chem. Lett. 1991, 2, 99.

23.2. 3,6-Di(4-hydroxyethylthio)fluoren-9-one

10.8 g (0.05 mol) of 3,6-difluorofiuoren-9-one, 9.4 g (0.12 mol) of 2-mercaptoethanol and

27.65 g of potassium carbonate are heated in 130 mi of N,N-dimethylacetamide at 90°C for

six hours. After cooling, the reaction mixture is diluted with water, the aqueous phase is
extracted with ethyl acetate and the extracts are dried over magnesium sulfate. The solvent
is evaporated off and the viscous red oil that is obtained is purified by chromatography on
silica gel (eluant: ethyl acetate). 3.5 g (21%) of 3,6-di(4-hydroxyethylthio)fluoren-9-one are
obtained in the form of an orange solid. The 'H-NMR spectrum is consistent with the
suggested structure.

23.3. 9-Hydroxyimino-3,6-di(4-hydroxyethylthio)fluorene

4.8 g (0.014 mol) of 3,6-di(4-hydroxyethylthio)fluoren-9-one and 2 g (0.0288 mol) of
hydroxylammonium chloride are heated under reflux in 25 mi of ethanol and 10 ml of water
for three hours. The reaction mixture is then poured into ice-water, extracted with ethyl

acetate and dried. After concentration by evaporation, 4.4 g (90%) of 9-hydroxyimino-3,6-



21.3. 3,4-Bi s(nethylthio)benzyl cyanide 42.5 g (0.194 nol) of

1, 2-bi s(net hyl t hi o) - 4-chl or onet hyl - benzene and 25.3 g (0.388 nol) of

pot assi um cyani de are stirred at anbient tenperature in 200 mM of DVBO
When the starting material can no | onger be detected by GC analysis, the
brown solution is poured into ice/water and extracted with acetic acid

acetate and the organic phase is dried of’r magnesi um sul fate. After
evaporation 34.8 g (85.7% of 3,4-bis(nethylthio)-benzyl cyanide are

obt ai ned as brown substance. The [err]H NVR-spektra data (CDCl[err]) are in
accor ddan@es-di4-hydrbeygiinithimjfaubrerte aretobtainaf inttheformrob aetow Boliti The 0B-Nihh ( s

dd, 3 i 370 2H), 2. A7 . CHerr]S) and 2. 45
(2. oy epoaym Spngstnt WRRR SRieRGbsdettfs (ot by ¢ i o) benzyl “cyani de |

Accor di ng 2301, BRa-Daucbypiphetadsuliohgokyimine)-3,6-di4-hydfoxgethyltitioffiGérerel ) of

met hyl ot ke 8O0 T o8 hemirion 35356 4T ey hishioRnd and 1.67 g
hydr oxyi mi(p0185 fhob)icF ifazharhingiape BREEIVEd RYBUYWES CHCl.NdRanGC, a1 G (R0 TRvhol)
substance with a nelting point of 131 -133[err]C_ El enental analysis:

[ er r] H erof prgodeeyipimmylstiifonyl ohigridesgre added dropwise. The reaction mixtyge is stirregy [ o4

N [© . . : : : . 90
¢ oL rﬂj: ove%ndh%%ﬁ@gg{én?&e‘?&{u? ain;i thef? tlfg)i'ﬁl-xlﬂrég aﬂm%%lu% s%ltzs aré flﬁéred off. Aftéf
-47 - 2xrgng evermagnesismsuliate: tye msiduenis chrematagraphed on-silicatgeb(atuany ellayl 2y |
cyani de A \N : j ¢ : 1 nmol ) of
o Py oxyi eI A a8t Gt TSR Rt dtith, doforahl1oud NMES 575

(0. 046 nolspecfumpchas-the stracturedf Be(4-dodecylphartylsulfonjdoxyimind)e3,frdi{dence of
triethyl arm A tallisation fromtoluene 10.5 g (64% of

a- (4- et hﬂ@ﬁ"é‘ﬁéﬁ‘gﬁﬁ?’gﬁ?f{e}é%i m no) - 3, 4- di t hi omet hyl benzyl cyani de are

obt ai ned &Hemehtabanadysisr y Qe sNOFS:t(65H94t 155- 157[err] C. The UV spectrum

(acetonitrile) of the sub ce shows oad absogpshon band Wi h a
maxi mum at 343 nm (e = 10719} that ext@h%g to 476 ﬂﬁf’h Exanpl \eg[f’g:

[ err] - ( Metdmdutenéd:onyl oxyi 184109) - 3, 4- di t Bioanet hyl ben2yl4cyani d Acd460i ng to
t he net hod descri bed under, a- Hydr oxyi,m no- 3, 4- Ri_s( nmet hyl t hi enzyl
cyani de a?'gurl’ acted with 663383 (0. 06 nzﬁf met hansuﬁf@nyl chl orﬂg@BThe
physi cal data are given in table A

Example 24: 3-(para-Cyano-1-[4-dodecylphenylsulfonyloxyimino]-benzyl)-5,7-dibutoxy-
coumarin
24.1. 3-(para-Cyano-1-fhydroxyimino]-benzyl)-5,7-dibutoxy-coumarin
3.9 g (0.01 mol) of 3-(para-cyanobenzoyl)-5,7-dibutoxy-coumarin (prepared in accordance
with D. P. Specht et al., Tetrahedron 1982, 38, 1203) and 1.4 g (0.02 mol) of hydroxyl-
ammonium chloride are heated under reflux for 12 hours in a mixture of 50 ml of ethanol
and 20 ml of water. After cooling, the reaction mixture is poured into ice/water, the phases
are separated and the aqueous phase is extracted twice with ethyl acetate. After drying and
evaporating off the solvent, 4.4 g of an orange crude product are obtained which, according
to 'H-NMR, contains 3-(para-cyano-1-[hydroxyimino]-benzyl)-5,7-dibutoxy-coumarin as main
product. That crude product is used in the subsequent step without being further purified.
24.2. 3-(para-Cyano-1-[4-dodecylphenyisulfonyloxyimino}-benzyl)-5,7-dibutoxy-coumarin
4.4 g (0.011 mol) of 3-(para-cyano-1-[hydroxyimino}-benzyl)-5,7-dibutoxy-coumarin are
reacted with 4.1 g (0.0118 mol) of 4-dodecylphenylisulfonyl chloride in the presence of 1.64
g (0.016 mol) of triethylamine analogously to Example 1.2. A very viscous crude product is
obtained, which is suoended in hexane and acetic acid acetate. The precipitated substance
is filtrated and the mother liquor evaporated. 2.3 g (17%) of 3-(para-cyano-1-[4-
dodecylphenylsulfonyloxyimino}-benzyl)-5,7-dibutoxy-coumarin as red resin are obtained.



Exanpl e 2

3:

9- (4- Dodecyl phenyl sul f onyl oxyi m no) - 3, 6-di (4- hydr oxyet hyl t hi o) fl uor ene
23.1. 3,6-Difluorofluoren-9-one 3,6-Difluorofluoren-9-one is prepared in
accordance with the multi-step synthesis described by N Bal asubramani an et

al. in J.

Bi oorg. Med. Chem Lett.
3, 6-D (4-hydroxyet hylthio)fluoren-9-one”
3, 6-di fl uorof | uoren-9-one,

1991, 9

1% s

9. 23.2.
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structure.
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structure
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Exampl e 24:
3- (para- Cyano- 1- [ 4- dodecyl phenyl sul f onyl oxyi m no] - benzyl ) -5, 7-di but oxy-

coumarin 24.1. 3-(para-Cyano-1-[hydroxyi m no]-benzyl) -

5, 7- di but oxy-

counmrin

3.9 g (0.01 nol) of 3-(para-cyanobenzoyl)-5, 7-di but oxy-coumarin (prepared

in accordance with D.
(0.02 nol) of hydroxyl -
hours in a mxture of 50 ml of ethanol

P.

Specht

et al, Tg

reflux for
After cooling,

rahedron 1982, 38,1203) and 1.4 g
annnnlun1chlor|de are heated under
and 20 nl of water.

12

the reaction mxture is poured ipto ice/water the phases are separated and
t he aquequExapiiee i SRextfactRd thice Wi h et Hyl Y@dﬁbta}te deﬂpt*@tﬁondry ng and
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(0.016 nol) of triethylam ne anal ogously to Exanple 1.2. A very viscous
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acetate comtaiping 1000 ppm of a @ow@ assistant (FC430). T esglug@n isrepplied by spin

¥or?309.563t 5000 rev/

the exanp

l'es

mﬂ]sto"th g §8||

shed an

ar e ogthal ned

examé‘thgﬁisﬂa%?ﬁ@ TRy

ccor

ng to t

%ée éﬁt hod

descri bed silipppwafers Hayml@edjannn@r oht0.2 enr @dpehes). Tdpisgadtssn athicknassiof ther es

and physi
[err]

Ta b@atnﬂ&%ﬁ ﬁFne Thle %E)R/gnf ig rérﬁg\}e% 56)7 drying the coated wafer on a hotplate at 110°C

for 60 seconds. The samples thus obtained are irradiated image-wise through a mask with

areas of different grey scales, using interference filters that are selectively permeable to
light of wavelengths of 365 nm, 405 nm or 436 nm (Canon PLA 501, mercury high-pressure
lamp). The wafers are then heated at 110°C for 60 seconds in order to effect crosslinking in
the irradiated areas, catalysed by the acid released by the irradiation. Developing is then

carried out for 60 seconds in a 2.8% solution of tetramethylammonium hydroxide. The

radiation dose that is required to achieve a film thickness after developing that corresponds
to the thickness before developing is determined. The measurement of the film thickness is
carried out using a Zeiss Axiotron (white-light interference). The lower the radiation dose

required, the more reactive is the latent photohardener.

The results are listed in Table 1. The results show that using the photohardeners according

to the invention, negative resists having a high degree of sensitivity are obtained.

Table 1
Photohardener Sensitivity at 365 nm Film
from Example [mJiem?] thickness
[nm]
1 10 1090
2 (E/Z mixture) <6 1080




Exampl e Rl err] Rl err] Rl err] yield
description/

mel ti ng point. 18 CHerr]O CHerr]O

bei ge crystal s,

np. 149-151 [err]C [err] 35%
(deconposi tion) 22 CH3S ThBS

yel l ow crystal s, CH err] 74%
np. 164-165[err]C 25 CHerr]O CHerr]lO [err]

yel | owi sh Photohardener | Sensitivity at 365[remr Film

crystals, from Example [mJ/iem?] sékness | np.
149-152[err] C 26 CH err|] S CHerr]O [nm]

yel | OW: sh 2 (Z isomer) 10 1080 :

crystal s, 2% np.
139-142 [err]C 273 CHerr]B ctferr]0 1100

yel | owi sh

crystals, - 4 <6 CH3 1100 2% np.
162-164 [err]C 28 CH3S H [err]

é/(raly |s1(:) ;\1 zh By irradiation with light of the wavelength 405nm or 436 nm an image is obtgiai%i as werl%.p
118-122[err]C : -50 -
Exanpl e yield descri ption/

nmelting p ?rlé 132}2@95&%%&]1 ef_? gp§i]i\§ resisfz[Her ]

or ange- yel 4yomie preparation of the binder polymer is effected analogously to K. Nakano et al., Proc.

crystals, [er r'J 41% np.
167- 168[ erSPIE, 2438, 433-39 (188niemRAlymeinfymethacyyic acid tetrapygso-2H-pyranyl ester,

yel I ow sh methacrylic acid and methyl methacrylate. [err]

crystals, :

160- 165[ er injac250 mi round-bottomed flask, a solution of 8.51 g (50 mmol) of methacrylig ggﬁi tetra-rrp
hydro-2H-pyranyl ester, 4.0 g (40 mmol) of methyl methacrylate, 0.86 g (10 mmol) of
methacrylic acid and 0.32 g of azo-bisisobutyronitrile in 100 ml of tetrahydrofuran is stirred
for 20 hours at 75°C under a nitrogen atmosphere. The reaction solution is cooled and then
precipitated from 1 litre of n-hexane. The precipitate that forms is filtered off and dried under
a high vacuum (4x10°® bar), 11.4 g (85% of the theoretical yield) of a white powder being

obtained.
GPC (polystyrene calibration): Mn =7 100, Mw = 19 500, PD = 2.7
TGA (10°C/min): weight loss of 32 % between 110-210°C

b) Preparation of a positive i-line resist

A resist solution is prepared by dissolving 0.98 g of the polymer from Preparation

example a) and 20 mg of the photohardener from Example 3 in 4 g of 1-methoxy-2-propyl
acetate. The solution is applied by spin coating at 3000 rev/min to a silicon wafer having a
diameter of 7.65 cm (3 inches). Subsequent drying at 100°C for 1 min yields a film having a
coating thickness of 1.0 micrometer. That film is irradiated image-wise using a mercury
vapour lamp of the Ushio UXM-502 MD type through a narrow band interference filter and a
chromium/quartz mask at 365 nm at a dose of 5 mdJ/cm®. The wafer is then heated on the
hotplate for one minute at 100°C and then developed in a 0.033N solution of
tetramethylammonium hydroxide in water, the previously irradiated zones of the resist film
dissolving, but the non-irradiated zones remaining. Positive patterns of the mask are
obtained with good resolution.



Exanpl e 31: Preparation of a photoresist A resist solution is prepared by
m xi ng 65 parts of polyvinyl phenol (Mwv = 22 000 Pol y- science), 30 parts
of hexa( et hoxynet hyl ) mel am ne (Cynel[err] 303, cyanam de) and 5 parts of
the test conpound and dissolving 2.5 g of this mxture in 7.5 g of 1

- met hoxy- 2- propyl acetate containing 109$ ppm of a flow assistant (FC430).
The solution is applied by spin coating %r 30 s at 5000 rev/mn to the
pol i shed and hexanet hyl di si |l azane-treated side of silicon wafers having a
dianeter of 10.2 cm (4 inches). This results in a thickness of the coating
of 1 [err]m The solvent is renoved by drying the coated wafer on a

hotpl ate &, Qégér]c for 60 seconds. The sanples thus obtained are

irradi ate se through a mask with areas of different grey scales,
usi ng i nt & fesiskaalutidn istpseparedby mixirg 6 parts ofmlwlrwbpmmwr-&g (QiMardzen

wavel engt 4

hi \g;h pr gsrs}%} g'?%%p?ag%ﬂ%gﬁa%@&gégﬁnﬁﬂﬂ%@at E’& (b?m?%? ;ﬁ{aéﬂé'ﬁédr )88 seconds
in gr delr t&pﬁf@}‘) &Ql?eh fdst)éahiéddﬂdmmdl dissolving 2.606fakis ehigtursin,7. &ggahy?a?om.t he
acid rel ease e irradi in ied o or
Seconds | PPy abeRECIARAIBNG JPOT Bom A2 SRR (T BBl CarBPasl st R,
dose that jsapplR@Wy sph ésating foreaoss at 5oobrfewhim:i@rtﬁ§ 9oﬁ>éﬁearandefeﬁémathws‘naat
corresponds to t he thickness before devel

det ey.m ne
reasur e rAENBfroRiRe 599 o FHGOBAIRIES NRYng A ARBEtenal 108 Ty 4anahee’s Thisdestidn a
(whi te- 11 ghickhdtst iR &Ry of Ten. TRWRLIVERES réfbwd W‘dr?lh?‘ihé 86H1bd Wﬂferbh% nmor e
reactive is the |l atent photohardener. The results aré listed in Table 1.
The resul thotplatevattin@iC fori6Ogectrdspibe sraples trussobiained dieriyadietedtimagewise: i | on,.

Tabte 1° though% mask with Sreapp iRt ey sosienainingnltefine Ted fidhare: | m
from Exanpdetectively perrbéablié il IRjhk b wavelengths oft385G1 @95 nm or 436 nm (Canon PLA

n 10 1090
[ EﬂE/ Z m x3@Qp gercury high-pressgire lamp). The wafergyyg then heated at 110°C for 60 seconds in

- 51 - order to effect crosslinkingiPtheiradifea areasSeMaESY by thetdcidPietodal b itthen
from Exanpl e ml/cnferr]] t hi ckness

[ nn irradiation. Develoglr[gzs theprgyrjed out for 60 seconds in a 2.8% solutionfgo

3

tetramethlllammomum hydroilo@ The radiation do&é%t is required to achieve a film
< 6 By irfradiation wth of the wavel ength 405nm or

436 nm an hiekpess; aftes eygloring that gerresponds to the?hlckness before developing is
determined. The measurement of the film thickness is carried out using a Zeiss Axiotron

(white-light interference). The lower the radiation dose required, the more reactive is the
latent photohardener. The results are listed in Table 2. The results show that using the
photohardenel;s according to the invention, negative resists having a high degree of
sensitivity are obtained.

Table 2
Photohardener | Sensitivity at 365 nm Film
from Example [mJ/cm?) thickness
[nm]
15 5 960
16 7 995

By irradiation with light of the wavelength 405 nm or 436 nm an image is obtained as well.
With the compounds of examples 11 and 17 images at the corresponding wavelengths are
obtained, too.



Exanpl e 32: Preparation of a positive resist a) The preparation of the

bi nder polyner is effected anal ogously to K. Nakano et al., Proc. SPIE,
2438, 433-39 (1995): terpolynmer of nmethacrylic acid tetrahydro-2H pyranyl
ester, methacrylic acid and nethyl nethacrylate. In a 250 ml round-bottoned
flask, a solution of 8.51 g (50 mml) ofS3net hacrylic acid tetra-

hydr o- 2H pyranyl ester, 4.0 g (40 mmol) of nethyl nmethacrylate, 0.86 g (10
mol ) of nethacrylic acid and 0.32 g of azo-bisisobutyronitrile in 100 m
of tetrahMgpgtgamed% stirred for 20 hours at 75[err] C under a nitrogen

at nosphere. The reaction solution is cooled and then precipitated from1l
litre of n hexane. The precipitate that forns is filtered off and dried

under 2. hj Gk pHaBLiafablcl drisdsltioh ¥oin r.g.ag4 g (85% of the theoretical yield)
of a white powder bei ng obtai ned GIg ene calibration Mh =7

r
100, Mv =a)a ezt onppompourd thehcan g @PFT‘BK%’ ng r the actiopqt gRad ¥ 32 %
bet ween 16Pat?fé£&%ﬁé g&}geb (ﬁ’d ﬁ\easro%w\omm& i%%?tb?édVﬁder tHe1i68 8f & adid'afgi St
solution I's prepare ssol vi ng e polyner from Preparation
exanpl e a¥) %ﬂmoz@mﬁgtoafatﬂee@tpmmc@nmtu@r@?ormw Exanple 3 in 4 g of

1- met hoxy- 2- propyl acetate. The solution is applied by spin coating at 3000
rev/mn to a silicon wafer having a dianmeter] of 7.65 cm (3 inches).
Subsequent drying at 10p[ enr for 1 mnyieds a filmhaving a coating

thi ckness of 1.0 micro d=l plssd agdi at | WRgeinm se using a
mercury vapour |anp of fHe Ush"p WXV 502 M® t yfe through a narrow band

i nterference filter and|la chrom urﬁzquartz ma at 365 nmat a dose of 5
ml/cnferr]. The wafer i5 then heated on the~hotplate for one mnute at

100[ err] C and t hen eyel oped in a 0.033N solution of tetranethylamoni um
hydr oxi de“FﬁQ/\%ft%‘Tm X fel ﬁ?%w ously irradiated zones of the resist film

di ssol i gy, idHenlSubad tA6HEASAHore o B faBIERIs L 16:-alkASE L XRIGKM, BByl !

the mask are obtali ned with ‘'good resol uti on.
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3M Conpan I'sap Spin coa
rev/ mn t or Bhis naphttyh edthaacy benlmrmﬂwldihswadieals naphthyl anthracyl and phenanthryl

being unsubstituted or substituted by C,-Cgalkyl, phenyl, OR4, SR4 and/or by NRsRe, it being

possible for the substituents OR,4, SR, and NR;Rs to form 5- or 6-membered rings, via the

radicals R4, Rs and/or Rg, with further substituents or with one of the carbon atoms of the

naphthyl, anthracyl or phenanthryl ring,

or R, is a heteroaryl radical that is unsubstituted or substituted by C,-Cealkyl, phenyl, OR,,

SR4 and/or by NRsRs, it being possible for the substituents OR,4, SR, and NRsR;g to form 5-
- or 6-membered rings, via the radicals R;, Rs and/or Rg, with further substituents or with one

of the carbon atoms of the heteroaryl ring,

with the proviso that R, is not unsubstituted thienyt;

Rz has one of the meanings of R, or is unsubstituted or CN-substituted phenyl, C>-C¢-

alkanoyl, benzoyl that is unsubstituted or substituted by C,-Csalkyl, phenyl, OR4, SR, and/or

by NRsRe, C,-Cgalkoxycarbonyl, phenoxycarbonyl, RsRgN, morpholino, piperidino, CN,

C1-Cshaloalkyl, S(O),C1-Cealkyl, unsubstituted or C4-C.alkyl-substituted S(O)n-Cs-C12aryl,

S0,0-C;-Cgalkyl, SO,0-Cg-Croaryl or NHCONH_, wherein nis 1 or 2; or

Ri and Ry, if appropriate together with the CO group, form a 5- or 6-membered ring that is

unsubstituted or substituted by C,-Cgalkyl, phenyl, OR4, SR, or by NRsRs and that may

gy



zane-treated side of silicon wafers having a dianeter of 10.2 cm (4

i nches). This results in a thickness of the coating of 1 [err]m The
solvent is renoved by drying the coated wafer on a hotplate at 110[err]C
for 60 seconds. The sanples thus obtained are irradi ated i nmage-w se through
a mask with areas of different grey sca_l‘g;fi using interference filters that
are selectively perneable to |ight of wavel engths of 365 nm 405 nm or 436
nm (Canon PLA 501, nmercury high-pressure |lanp). The wafers are then heated
at 110[err]C for 60 seconds in order to effect crosslinking in the

i rradi at eddditionally bedetarrypted biyyO.tSh dNRscng/ardlyQ and kg whish one 051058 berzo

Devel opi ng_ i: |£d out for 60 seconds in a 2.8% solution of
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t Ee r adi iatbieing uhsalestituted or embstiltumi byore oemote ofdhé sadidads halogem, CoiCabalbalkylener .
T ' in,T 2. '
phot onar d A= E St PraRiGr o cREGEECHIRE Safima i shigraNy g1

degree of sensitivity are obtained. . Ta 2
Phot ohar deji &, whepeXid, is/C1-E,akyRAB, phienylehé,Maphthylene, CH ampl e
[ml/cmferr]] t hi ckness

n 15 5 960
[16n'] diphenylene or oxygiphenylene, the radicals plenylenegpaphtyeneat i on with |ight of
t he wavel ength_405 nmor 436 nman inmage is obtained as well. Wth the

conpounds g%@mhﬁ@ﬂd b HGRS oA okfiforfsRioRs BOAG AGLIRNRLEBE! NS ar &

- What is clained is: 1. A photoactivatable conposition conprising a)
at | east wubsttowpdyCl-Chakylcan be crosslinked under the action of an acid

Al o1 ) R heRebe SR Y Bt b b5 B 0 5t
formul a | G,-Cyalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cealkanoyl and
that may additionally be interrupted by -O-, or R, is phenyl;
Rs and Rg are each independently of the other hydrogen or C4-Cyqalkyl that is unsubstituted
or substituted by OH, C,-C,alkoxy, C4-Cy.alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl and/or by C4-Csalkanoyl and that may additionally be interrupted by -O-,
or Rs and R are phenyl, C,-Cgalkanoyl, benzoyl, C4-Cgalkylsulfonyl, phenyisulfonyl, (4-
methylphenyl)sulfonyl, naphthylsulfonyl, anthracylsulfonyl or phenanthrylsulfonyl, or
Rs and Rg, together with the nitrogen atom to which they are bonded, form a 5-, 6- or 7-
membered ring which may be interrupted by -O- or by -NR,-; and
Ry is C4-Cyzalkyl that is unsubstituted or substituted by OH and/or by C;-C,alkoxy and that
may additionally be interrupted by -O-.

2. A composition according to claim 1, wherein in the compound of formula |
R is phenyl substituted by C,-Cgalkyl, phenyl, OR,4, SR, and/or by NR;Rs, it being possible
for the substituents OR4, SR, and NRsR; to form 5- or 6-membered rings, via the radicals

R4, Rs and/or Re, with further substituents or with one of the carbon atoms of the phenyl
ring.

3. A composition according to claim 1, wherein in the compound of formula |

R



[err] mis O or 1 and x is 1 or 2; Rerr] is phenyl substituted by one
or nore of the radicals (Jerr]-Cerr]alkyl, Cerr]-err]hal oal kyl, phenyl,
OR[err], SRerr] and/or NR[err]Rerr], it being possible for the
substituents ORlerr], SR err] and NRlerr]Rerr] to form5- or 6-nenbered
rings, via the radicals Rerr], Rerr] and/or Rerr], with further
substituents or with one of the carbon @®%ns of the phenyl ring, with the
provi so that when the phenyl ring is substituted by nmethoxy at |east one
further substituent nust be present on the ring, or R err] is naphthyl,

ant hr acyl Reis pheeeoaryl radical thes is ardiubstitated ayp iidmpt or poly-sukstijutedibyl Colealkyl hr yi
bei ng unsupstitute r bst | ed b err] - rr]al kyl n OR[err],
SR err] aﬁg?’yl]' @é"%@wg%%'i'&beﬁ@% s@%ﬁ'ﬁf%;lﬁ’gﬁm?ﬂg%éh‘?ﬂ nts
OR4, SR4 ARIRNSSEAM Booif Gientberéd riigsyeiiRe edlidaldBs Rs\and/or Mg, witttiuethes Rl err],
ents or with one of the carbon

err] and/or. Rlerr], with further substi
gom;] of lsHl%StW%‘ﬁ?HW',th%'PﬁWrt ‘EW%BP aﬁﬂ%ﬁ%ﬁpﬂerﬁ’?rﬁﬂ!“%r Rlerr] is a
het eroaryl radical that is unsubstituted or substituted by

err]-Clerr]al kyl,. phenyl_, err], SR err], and/or by NRlerr]Rerr], it
o1 ng. posé: BeBmpepitioR Bocdts  Ha b wigrEinif hesraaund pHSTREEST 1] R et 1] o
form 5- OR, s ORCRMKSYcArbHUS, CN| cta,ﬁcnﬁlda SO5.CReBaIkI or BhUbshitubdddror Rlerr],

1,
with further substituents or w one of the carbon atons of the heteroaryl
ring, wit@rhealipi-suhstiptech&{ORCerGr9aryls not unsubstituted thienyl; R2 has one
of the meanings of Rerr] or is unsubstituted or CN-substituted phenyl,
Cerr]-Cerr]- al kanoyl, benzoyl that is unsubstituted or substituted by

d err] - O & Ajcemppsition Besnyrding tRalainskavheraindn theycammgasingokfasmula |

- -1 al L . 1
ot pert di na i fy-CRieh et UnsupRitRA of bl by BhE G- CRRbR B R iRibA
unsubst i t pheoylsuifoGyle(4-inetbylphehyl)suijonyd abd/or by CeGsakabayl Aidcthal may addilienally
S o - | kyl, S o - I NHCONH :
\M?erereir]n ngi'eiﬁtrflrg&g;w]éé"%er r] qaﬁzir }Q[ erC£ ]er r% f qagFJ: Lg: iyat gr t oget he£ e\r/vir][ h the
CO group, forma 5- or 6-nenbered ring that is unsubstituted or substituted

,? K atC[ ﬁ;;] 'G%ecrorn]p%lsl |X}1 acgohrglrrwto ar%r?er(r) dlai§1§[1e orsl, w reret?X inNﬁ[e%E)rrn]p&ﬁé cr>i] 52”?
addi ti onalfbyndteel i nterrupted by O, S, NR err] and/or by CO and to which one
or nore benfﬁo%%%%?sa s may be fused; Rerr], when x is 1, is

Cerr]-Cd henyl -Clerr]-(err]al kyl, canphoryl,
Cerr]-Cerr]hal oal kyl, phenyl, naphthyl, anthracyl or phenanthryl, the

radi cal s phenyl, naphthyl, anthracyl and phenant hryl being unsubstituted or
substi t ut €d "I:Pr‘?é't'BP aﬁ%‘?’@'"gfm RN Pahergindn thg %@P@l“"é[‘y‘? uglerr] hal oal kyl ,
CN, NJ er s @E-%ia]kyﬂ(ﬁfmlﬁﬂldﬁﬂyl, oP ﬁ??ﬂgtha@ﬂ@{shbstitm 8ibdtituted by halogen,

O

-OCO-derr]-Cerr]alkyl, SOerr e and/or b err err| N,
C[ AO& 1-04 aloal%yl, C1-gzalkw], OR4,C R7 and/or by }/OC -C1' 48 ky‘. ]

8. A composition according to claim 1, wherein in the compound of formula |
misOandxis 1,

R, is 3,4-dimethoxyphenyi, 3,4-di(methylithio)phenyl, 3-methoxy-4-methylthiophenyl or 4-
methylthiophenyl,

Rz is CN or 4-cyanophenyl, and

Rs is phenyl, 4-methylphenyl, 4-methoxyphenyl, 3-trifluoromethylphenyl, 4-chlorophenyi,
methyl, isopropyl, n-octyl, 2,4,6-(triisopropyl)-phenyl 4-nitrophenyl, 2,4,6-trimethylphenyl or
4-dodecylphenyl, or

Ry and R; together form a fluorene system in which the aromatic rings are substituted by
methoxy or hydroxyethylthio groups.
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or Rlerr], when x is 2, is (Jerr]-C[err]al kyl ene, phenyl ene, naphthyl ene,
[err] diphenyl ene or oxydi phenyl ene, the radicals phenyl ene, naphthyl ene,
[err] , di phenyl ene and oxydi phenyl ene bei ng unsubstituted or
substituted by CJerr]-Cferr]alkyl; Rerr] is hydrogen, Clerr]-Cerr]al kyl
that is unsubstituted or substituted by_g{gnyl, OH, derr]-(err]al koxy,
Cerr]-Cerr]al kyl sul fonyl, phenyl sul fonyl, (4-nethyl phenyl)sulfonyl and/or
by C2-C6al kanoyl and that nay additionally be interrupted by -O, or Rerr]
is phenyl; Rerr] and er are each independent|ly of the other hydrogen
or d err] Sch&empasitign ag Fmgéo anyomesof qlaimed te8. whishcomprises inaddtjon'to
Cerr]-d %5ﬁ\bahm>eyfur@bebﬁ&toﬂtﬁfdrl %ehylhﬂﬂs bAGBt add?hfé@yl sul fonyl,

(4- et hyl phenyl ) - fonyl and Jerr]-Cerr]al kanoyl and t hat may
additional ly be |nterrupted by C} or R[err] and Rl err] are phenyl,

err r ]? I I I suI fonyl,
LT e s ey 2 o

phenant hr FPEWWPHRARthat ean g @'Pﬁ?"nl& UN]!@ the aCthO(yéﬁh@Fld\ﬂ"ldfprm@ONbﬂIMlehlt@mom
to which tf&%n?do"un@%ﬂﬁeé&uﬁ(ﬂ% ich is Qfg %ur?d Ao ?hé{f gini ch may be

interrupted by errf 1s err err]al kyl that
I S unsubstituted or substitut ed by OH and/or by (Jerr]-C[err]al koxy and

h d . di
E oat(::I nay a\q J&Lrt@ﬂ@é Bﬁ’crgﬁl'nl%g BMEBQ%SQK?% c%rr\u qeacrﬁ ﬁﬂﬁ‘é o uim&?'tﬁ%]é?&oﬁ%? ghdl ng
subst i t ut @@ldawh@enethod:p@npn]lsaslqddungphmmpqunmqr formuja ISRcerdirig tarctimr toythe

N o 11 R bl iyl o RSRALE R | G RS Mt B PRl aro i e 27

Rl err] and)aumglﬂwa\re]engmom&aﬂmmmn substituents or with one of the car bon

atons of the phenyl ring. 3. A conposition according to claim1, wherein
I n the conpound of fornula I
-55 - R[1& The use af thetcompasitibn aemh'rmag ta &t onesoflcheimb 4tto 19U etk prieparation obr

pol y- subst| and/ or by
NR[ er r] R[ &7 HF&e g?a%ggr{%{n%%ﬁkg Hafﬁ?pgﬁ@é ‘?Qt"%{' %}ﬁ"@ﬂ' ffte §'P£] and
NRSR6 to froateridls and aéimagdrcodiing mefenalw a the radicals R4, R5 and/or R6,
with further substituents or with one of the carbon atonms of the heteroaryl
ring.

13. A compound of formula Ib

{]—?_N—o SO;}'Ra (Ib) , Wherein
m
2
X

misOor1andxis1or2;

R¢" is phenyl mono- or poly-substituted by C;-Csalkyl, phenyl, OR,, SR, and/or by NR;Rs, it
being possible for the substituents OR,, SR, and NRsRs to form 5- or 6-membered rings, via
the radicals R4, Rs and/or Rg, with further substituents or with one of the carbon atoms of
the phenyl ring,

or R," is naphthyl, anthracyl or phenanthryl, the radicals naphthyl, anthracyl and
phenanthryl being unsubstituted or mono- or poly-substituted by Cs-Cealkyl, phenyl, OR.,
SR, and/or by NRsR, it being possible for the substituents OR4, SR, and NRsRs to form 5-
or 6-membered rings, via the radicals R4, Rs and/or Rg, with further substituents or with one
of the carbon atoms of the naphthyl, anthracyl or phenanthryl ring,

or Ry" is a heteroaryl radical that is unsubstituted or substituted by C-Calkyl, phenyl, OR,,
SR4 and/or by NRsRg, it being possible for the substituents OR4, SR4 and NR5R6 to form 5-



4. A conposition according to claim1l, wherein in the conpound of fornula I
Rlerr] is (Jerr]-(err]al koxycarbonyl, CN, (Jferr]-{ err]hal oal kyl,
S(O[err]Cerr]-Cerr]al kyl or unsubstituted or

Cerr]-Cerr]al kyl -substituted S(O[err]-Clerr]-Cerr]aryl. 5. A

conposi tion according to claim1, whereig in the conpound of fornula I
Rlerr] is (Jerr]-(err]al kyl that I S unsubstituted or substituted by OH,
Cerr]-Cerr]al koxy, Cerr]-Cerr]al kyl sul fonyl, phenylsulfonyl

(4- met hyl phenyl ) sul fonyl and/or by C2-C6al kanoyl and t jonal |y

be i nt er r @pEederAYeredyings, Wﬁthﬁf%@ﬂﬁi%&-tﬁ*ﬂt#ﬂ%ﬁﬁrmthgﬂhﬁr lﬂRﬁ"'B%& r"mha‘?'}?s
to 5 whergil dapogémoﬁ,grgp Jit amm;]ﬁy'vﬂthl th8pavidd AR X id ot Linsubsfitutéd

corrp05|t|on according to cla ‘eln 1n the conpound of fornula I
Rlerr] istiggmyly]-Clerr]alkyl, (err]-Cerr]haloal kyI or phenyl that is

unsubstit R

e Ts q Rt %?’*‘B%dt‘&‘“'ﬁ& G5B Blrundliteet B“e"ﬂ@‘%&%‘&?‘r*ﬂ?ﬁ’ ikl

8. A 8 0 rrpgmsubsntutatonsuhsh@tddab;c@aC&allﬂyl phieayleORa4i $ﬁ4¢l’f/<gchm\!ﬁuﬁﬁ Céaliroxift a I

mis an e t

2 ot hosy ARy herkrGRiaty, Rl BN Rk, En'olcpBRdaRil, qlogicieeny !

gl ;:yapf)ph@nwl ur?smﬂsuﬁ[ted ol C{-G;}zlam?FQUbstltdtenm(ﬁ)t)nr\]-ﬁlaﬁzl peryl, QQfQﬂa@el grl}syleﬁ?b(?
rifluor ar o me i sopropyl, n-octyl,

> b (1 I e R RS S LY Gt TP LeRY] eyt or

4- dodecy| pirenyand B, ifppradriatetbgeher with trmg@orgwuﬁ dorm a15f bndmembesgdsiirgthah

whi ch the iS Unsu stltuterdI or Subst Ste%%?fsdrésa kyfj PRXnerE(BH 4 OF bym—f ﬂxgﬁé @%‘ F"%O _

ggﬁgg:' t i qudaienalybdBitdrRipbstlby0£S MR vd/6EbylCO@Nd, to Whichionewrmare d&nzao

addition to conmponent cg further photoinitiators, sensitisers and/or

addi t i ves radicals may be fused
Rs, when x is 1, is C1-Cigalkyl, phenyl-C,-Csalkyl, camphoryl, C-Ciohaloalkyl, phenyl,
naphthyl, anthracyl or phenanthryl, the radicals phenyl, naphthyl, anthracyl and phenanthryl
being unsubstituted or mono- or poly-substituted by halogen, C-Cshaloalkyl, CN, NO,
C4-Cyealkyl, OR4, COOR;7, -OCO-C¢-Calkyl, SO,OR; and/or by RsRgN,
with the proviso that when R; is phenyl, 3-chlorophenyl or 4-methylphenyl, R; as a methoxy-
substituted phenyl ring must contain at least one further substituent on the ring, which
substituent is not, however, methoxy or methyl, and with the proviso that no two of the

substituents OR4 form a 1,3-dioxolan ring,

or Rs, when x is 2, is C,-Cyzalkylene, phenylene, naphthylene, —@—w;@— ,

diphenylene or oxydiphenylene, the radicals phenylene, naphthylene,

——@—m@-—— , diphenylene and oxydiphenylene being unsubstituted or

substituted by C4-Czalkyl;

Rq is hydrogen or C;-Cyzalkyl that is unsubstituted or substituted by OH, C;-Caalkoxy,
Ci-Cizalkylsulfonyl, phenylsulfonyl, (4-methyiphenyl)sulfonyl and/or by C;-Cealkanoyl and
that may additionally be interrupted by -O-;

Rs and Rg are each independently of the other hydrogen or C-Cy.alkyl that is unsubstituted
or substituted by OH, C4-C,alkoxy, C-Cq.alkylsulfonyl, phenylsulfonyl, (4-methylphenyi)-
sulfonyl and/or by C-Cgalkanoyl and that may additionally be interrupted by -O-,
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10. The use of compounds of fornmula | according to claim1l as
photoinitiators for conpounds that can be crosslinked under the action of
an acid and/or as solubility inhibitors for conpounds the solubility of
which is altered under the action of an acid. 11. A nethod of
crosslinking conpounds that can be cros_'csié'_nked under the action of an acid,
whi ch net hod conprises adding a conpound of formula | according to claim1l
to the above-nenti oned conpounds and irradiating i mage-wi se or over the
whol e area with |light having a wavel ength of 180-600 nm 12. The use of
the conposr B 8nd Re 8en eharyl. Co-Genltanné WPZ@Y'a¢n§saikw%“f9"¥|’rpheﬁ¥|sﬂlf‘§]@!hr ation of
surface c i¥ip fﬂﬁ?h | F’&'Hh% ons,

col our fi R?g{rs rheegpgétmhﬁg?ellr‘ sy e H%sé}?rr}%hgglrﬂg’gordl ng halmqa:ttﬁerl alblwl 13. A
conmpound @rﬁggnﬂﬁs,atog@ther with the mtrogen atom to which they are bonded form aBgrf-1or7- m

0 h I bstituted b
IC[Serr]Or é.'?ér}fk’%ﬁyﬁ %heny %[iﬁ{e%?ieag&[ én}siw;‘rrlr‘g?)oré?'LyIOKIR%/eflrJ]Sli[:arlrj]fa ity
bei ng pos®Rlié 64- Gwallwnhaslabmmuhaumttommhmpd BrQHandfor by €11GRpkkoxy @dthal t o
form5- or [ e radicals R4, R5 and/or R6, with
further sﬁ%@?%ﬁ}b @ﬂ%‘?lr\#ﬁ?teo*@w t he ::ar bgn atoms of the phen\;,/vi ring, or
Rl err] is naphthyl, anthracyl or phenanthryl t he radi cal s naphthyl,

th I h b bt t ut d
a0t 20 BRRON Bt Sl TR bSO io R L bbb
bei ng pos ygabfl claMidé, hﬁ(@&&%ﬁbﬁ@ﬁy@|f6£i&|8£y‘r}1mo§814eduﬁ1]emﬂybé}w%ah% ?F] 6.1(41 0

form5- or 6-nenbered rings, via the radicals R4 5 and/ or ,
further s ube;thylphmylsslIfomylwyirhnohe-th)émemgl beazyh oyanide; ws(2edropyisulionylbxyimino)-

Rt R LU NG CRE ST RIS

B N e Rt ayphboyBSliry BRRAING)-8 d-dinelritysitist yaHiB! &-(EMeatiEdson B! '

-57 - phenyl-sulfonyloxyimino)—3,4-dimethoxybenzyl cyanide, a-(n-octylsulfonyloxyimino)-3,4-
dimethoxybenzyl cyanide, a-(4-chlorophenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide,
o~(3-trifluoromethylphenyisulfonyloxyimino)-3,4-dimethoxybenzyl cyanide, o-(methyl-
sulfonyloxyimino)-4-methylthiobenzyl cyanide, o-(4-dodecylphenylsulfonyloxyimino)-4-
methyithiobenzyl cyanide, 9-(4-methylphenylsulfonyloxyimino)-3,6-dimethoxyfluorene, 9-(4-
dodecyiphenylsulfonyloxyimino)-3,6-dimethoxyfluorene, 9-(4-
methylphenylsuifonyloxyimino)-1,6-dimethoxyfluorene, 9-(4-
dodecylphenylsulfonyloxyimino)-1,6-dimethoxyfluorene, o-(2,4,6-
tris(methyl)phenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide, o-(4-
nitrophenylsulfonyloxyimino)-3,4-dimethoxybenzyl cyanide, a-(2-propylsulfonyloxyimino)-4-
methylthiobenzyl cyanide, oc-(4-chIorbhenylsulfonyloxyimino)-4wmethylthiobenzyl cyanide, o-
(3-trifluormethylphenylsulfonyloxy-imino)-4-methylthiobenzyi cyanide, a-(4-
nitrophenylsulfonyl-oxyimino)-4-methylithiobenzyl cyanide, o-(methylsulfonyloxyimino)-3,4-
dithiomethylbenzy! cyanide, o-(4-methylphenylsulfonyloxy-imino)-3,4-dithiomethylbenzyl
cyanide, a-(4-methylphenylsulfonyl-oxyimino)-3-methoxy-4-methylthio-benzyl cyanide, o-
(methylsulfonyloxyimino)-3-methoxy-4-methylthio-benzyl cyanide, 9-(n-
octylsulfonyloxyimino)-3,6-dimethoxy-fluorene, 9-(4-dodecylphenylsulfonyloxyimino)-3,6-
di(4-hydroxyethylthio)-fluorene, 3-(para-cyano-1-[4-dodecylphenylsulfonyloxyimino]-benzyl)-
5,7-dibutoxy-coumarine.

[



or 6-menbered rings, via the radicals Rerr], Rerr] and/or Rerr], with
further substituents or with one of the carbon atons of the heteroaryl
ring, with the proviso that R err] is not unsubstituted thienyl; R2 has one
of the meanings of R err] or is unsubstituted phenyl,
Jerr]-Cerr]al kanoyl, benzoyl that is _ngybstituted or substituted by
Cerr]-Cerr]al kyl, phenyl, OR[err], SRerr] and/or by NR[err]Rerr],
Cerr]-Cerr]al koxy- carbonyl, phenoxycarbonyl, R5R6N, norpholino,
pi peridino, CN, CJerr]-Cferr]haloalkyl, S(O[err]Cerr]-Clerr]- alkyl,
unsubstituted or CJerr]-Cerr]al kyl-substituted S(On-Clerr]-Clerr]aryl,
SAerr] O Gke - Cerr]-Cerr]Jaryl or NHCONH err],
wherein n%é*qégggé%ﬁh%der}drf%ﬁ{éﬁ err], if appropriate together with the
CO group, forma 5- or menbered ring that—is unsubstituted or substituted
ph
427

by (Jerr]-Cerr]alkyl, e 1 OR[err], SR grr] or by NRerr]R err] and
that may additionally Bbe i ntierjrupted by O §, NRerr] and/qor by CO and to
whi ch one or nore benz i GEN 1R —F0sgTR; R3, (heMheraiy 17 i

Cerr]-Cerr]al kyl, pheanyl mr | Rg:[err] al kyl, canmphoryl,
Cerr]-{err]hal oal kyl ,LLphenyl, naphthyl, xhracyl or phenanthryl, the
radi cal s phenyl, naphthyl, anthracyl and phenanthryl being unsubstituted or

mono- or R[RiY0 sKPaAd ki €6ry hal ogen, Clerr]-Clerr]hal oalkyl, CN, NJerr],
Cerr]-Cerr]alkyl, ORlerr], COORerr], -G:Oqerrl:g%[err]al kyl .
s er r | ORFbr Bphghyi mgnon pr pplysspibsitted PR Crffetliyl; Brenyh 25 8F¢ A OWI%NRF@G@M]
|'s phenyl ’bgﬁiﬁsgib%%?mélsu%ﬁtﬂéﬁ?ml 9h§?b(& NREREI0 oS- & 8TRicRbeYed rings, via
substitute enyl ring nust contalin at |east one further substituent on
the ring, thérasicaisiBs Rsandior Rsowithourthersubstituentswr Witk wne of thetaayivon atamswf t h-
t he provi qﬁekn@rgsyl BRgtwo of the substituents OR4 forma 1, 3-di oxol an ring,
or R3, when [ ,is CJerr]-Cerr]al kyl ene, phenyl ene, naphthyl ene,
[err] di phrdhlis@aaphtbyl, anthdicpharphepardhryt, itee regitiatsaiaphiityt maptheay] amd pinertaptheyle,

nsubst i ¢ (el wieebstiatag o melp2 BB RRS BLEPRRR ARG BELOR andfore g
or ( err] -NiR¢By it beikg possiale forthe sehdlititentsuDBg] SR, aswlliNR IR id fodmiSy oOBkmembered
O ko i B SIS SHARB L 554 84 5 g
addi t i onalthy naphthyl} anthtaeylest phignarithryl rind¥ err] and Rlerr] are each
et L AR TN L A RCE AR TR TR
C err] - J esR{ aidior yNRRRYit beinl Payéiau lfdrany bubstitiromts ORL, BRaHNd)NR;Rs 36! fonasy |
??}d / or by ogsg&reJn_be e%rnrn]gg,l Iv‘:g rt}‘oey radi%glg FE.;,h ﬁﬁ ar%Xr &g g&ithlfgrﬂ\%rlsﬁbsqg@n% grr vrviltjl%r?ed by
of the carbon atoms of the heteroaryl ring;
Rz has one of the meanings of Ry’ or is unsubstituted phenyl, C-Cealkanoyl, benzoy! that is
unsubstituted or substituted by C;-Cealkyl, phenyl, OR,, SR4 and/or by NRsRs, C2-Cgalkoxy-
carbonyl, phenoxycarbonyl, RsRgN, morpholino, piperidino, CN, C-Cshaloalkyl, S(0),C4-Ce-
alkyl, unsubstituted or C4-C.alkyl-substituted S(O)n-Cs-C12aryl, SO,0-C4-Cealkyl, SO,0-
Cs-Cioaryl or NHCONH;, wherein nis 1 or 2;
or Ry’ and Ry, if appropriate together with the CO group, form a 5- or 6-membered ring that
is unsubstituted or substituted by C1-Cealkyl, phenyl, OR4, SR, or by NRsRs and that may
additionally be interrupted by O, S, CO and/or by NRs and to which one or more benzo
radicals may be fused;
Rs, when x is 1, is C4-Cygalkyl, phenyl-C4-Czalkyl, camphoryl, C,-Csshaloalkyl, phenyl,
naphthyl, anthracyl or phenanthryl, the radicals phenyl, naphthyl, anthracyl and phenanthryl
being unsubstituted or mono- or poly-substituted by halogen, C-Cshaloalkyl, CN, NO,,
C1-Cqealkyl, OR4, COORy, -OCO-C4-Cjalkyl, SO,OR; and/or by RsRsN,

A



or Rerr] and R err] are phenyl, Cerr]-(err]al kanoyl, benzoyl,
Cerr]-Cerr]al kyl sul fonyl, phenylsul fonyl, (4-nethyl phenyl)sulfonyl,

napht hyl sul fonyl , ant hracyl sul fonyl or phenanthryl sul fonyl, or R err] and
Rlerr], together with the nitrogen atomto which they are bonded, forma
5-, 6- or 7- nenbered ring that may be_iGBt_errupted by -O or by -NRerr]-;
and Rerr] is (Jerr]-Clerr]alkyl that is unsubstituted or substituted by OH
and/or by CJerr]-Cferr]al koxy and that may additionally be interrupted by
-0 14. A compound according to claim 13, nanely

a- (et hyl sul f onyl oxyi m no) - 3, 4- di net hoxy- benzyl cyani dg
a- (4- dodeonyRp Wban k432 fis GxiCaafkyiineo phayiengi nmhibylmnp (4-
met hyl phenyl sul f onyl oxyi m no) - 4-t hi onet hyl benzyl cyani de;

a- (2- propyl sul fonyl oxyi.m no)- 3,4-di.net hoxyhenzyl ni.de,

[err]-( phé‘ﬁs?'g}iﬁ'\eyo“?‘fﬁx}é/?%?ﬁ e g‘,elf?ﬂ'icﬂ’%tpﬁﬁﬁ)aﬁ%enﬁpﬁ%glghg’de, a-

(4- met hoxyphe sul fo oxyi m no) - 3, 4- di met hoxybenzyl cyani de,

a-(2,4,6-t hedipheriylénk @ loxydiphérienebeinglimsebsintedenz y|
cyani de, a-( tyls nyl oxyi m no) - 3, 4- di net hoxybenzyl cyani de,

a- (4-chl orophenyl sul fonyl oxyi m no) - 3, 4- di net hoxybenzyl cyani de,

[ err] - ( 3- sybstitutes e -l ny | sul f onyl oxyi mi no) - 3, 4- di met hoxybenzyl
cyani de, @- - 1% igl stif |t £y

Y (3 dode R eTfaRen ar 41 AN) e S aQheruR o oS ARFBF 1, BLEIRG,

9- ( 4- et h@h-Shaliylsslivrivh phieoyisulfanyb (4-Giethyifihepylyasifonyl andionby Co-Cealkanoyl and
dodecyl ph I | Y] - - diyet hoxyf | uorene, 9-(4-

nmet hyl phe%b‘é&ﬁfgﬁﬁgéﬁyﬁrﬁr‘h@%ﬁég%& Fr)g’:ahoxyfl uorene, 9-(4-

dodecyl phBewhd & Bngachdiniepaendpntly, ¢f-thié attiehbydroégeroor®eCiqalkyl2hat, i$ unsubstituted

tri t hyl ) phenyl sul I i i nQ) 3, 4- di et ' - (14~

i ¢+ ophenyt SRR BL O Er B Gl el BRI e ffeny U Rt Sior8ny-

<[31- ( 2i pE Zp;iﬁlmﬂyf mwdncbyyu;l I?cmnél yl_amdtth?rtl rtfy @dmmmt : ly b%imérdlnpted by -O-, :
err]-(4-chlLor nyl syl f o m no) - 4- | nz cyani de,  a-

(3-triflulF h@?’ﬁ@ﬁbﬁ@%%ﬂ%&%&k&%ﬁrheﬁﬁéﬁﬁ M&Pﬁ?’&%&ﬁ‘?@sﬁs‘é‘&é‘ﬁ\v de, a-(4-

ni t r ophenyd-mekiynehylfetifonl eaphdhyigiibny ! diiteaeyiggifonghtr pheranthrylsulfonyl,

a- (et hyl sul fon hoxgl nhn%-:%#- _di t hi onet h hbgﬁa c%anl de,

a- (4- met h§f éﬁé & IP9INSN Wil the mitrrgen gtom & Whic hatAre 8H‘2‘§fﬁ forgya fir §a o 7-

a- (4- met hyiepiried Ay fhabay ®8Yhteiristed By BBt Sipy-NR*ORihEY| t hi o- benzyl cyani de,

a- (nmethylsul fonyl oxyi m no) - 3- met hoxy- 4- net hél t hi o- benzyl cyani de, 9-(n-

octyl sul f.gwg gggizﬂgkwéyatg,s gnwmwm pgtgptgﬁ y OH and/or by Cs- 4glkoxy and that

9- (4- dodegydyR@Rihal AR BY®-- 3, 6- di (4-hydroxyet hyl thio)-fluorene,

3- (par a- cyar¥o- 1 - 4-dodecyl phenyl sul f onyl oxyi ni no] - benzgl ) -

5, 7- di but @8y-Rhetasansitiee acid donor for radiation at wavelengths over 390 nm.
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16. The use according to claim 15, wherein in the compound of formula la
Ry’ is pheny! substituted by C,-Cgalkyl, phenyl, OR,, SR, and/or by NRsRg, it being possible
for the substituents OR,, SR4 and NRsR; to form 5- or 6-membered rings, via the radicals
R4, Rs and/or Rg, with further substituents or with one of the carbon atoms of the phenyl
ring.

17. The use according to claim 15, wherein in the compound of formula la

R/ is a heteroaryl radical that is unsubstituted or substituted by C,-Cgalkyl, phenyl, OR,, SR,
and/or by NRsRe, it being possible for the substituents OR,, SR, and NRsRg to form 5- or 6-
membered rings, via the radicals R4 or Rs, with further substituents or with one of the carbon

atoms of the heteroaryl ring.

O



15. The use of a conpound of fornula la [err] m
is Oor 1 and xis 1 or 2; Rerr] is phenyl nono- or poly-substituted by
Cerr]-Cerr]al kyl, phenyl, ORerr], SR err] and/or by NRlerr]Rerr], it
bei ng possible for the substituents OR[err], SR err] and NRlerr]Rerr] to
form5- or 6-nenbered rings, via the ra%i1c_als Rlerr], Rerr] and/or Rerr],
with further substituents or with one of 'the carbon atons of the phenyl
ring, or Rlerr] is naphthyl, anthracyl or phenanthryl, the radicals

napht hyl , ant hracyl and phenant hryl being unsubstitut ed or rmono- or

pol y-s ubsts. tTieaselnf acompopndhiormalaityla or fhasphotosmsitiveraidgenonin y
NR[err] Rl err tituents OR[err], SR err] and
NR[ err]R[@Port%’reF'S{fpgférr{%'-OR Wg@%\éﬂ%ﬂ%gd rrgz)ggﬁ via the radicals R err] or
Rlerr], with further substituents or with one of the carbon atons of the

that 13 ulbBrdieiioPRGalRR atinavelenBs cPlr T bepda by SimeEifinsed &2, -
SRl err] apﬁhstosed@uwélabﬂrdohsfsetrre] photdresiel cognpishg as mclrﬁesulfbhaesajd:mmpmmdlmf s
OR[err], %’%P ] an NR[err] Rlerr] to form5- or 6-nenbered rings, via the

radi cal s r] and/or R err], with further substituents or with
one of the car bon atom; of the heteroaryl ring; R2 has one of the neanings

of err s unsubsti t.ut ed hen err benzoyl that
is tlzﬁrsub]s??'t upaRtogsist g é'i’%f‘eﬂ %&at&p% lglnega %37‘ sLoR er/r] ,
SR[err] and/or by NR[err]R[err] C[err] Cerr]al koxy- carbonyl

phenoxycar bonyl , <l,c hal i no, g
Clerr]-c éfrh Hﬁ?tefﬁsl@}ﬁ I&‘?'@% ?'?'I"CE r"Y']'c"tf@tg']e 's%ﬂﬁl?ﬁ%'t'ﬁﬁé%ﬂﬁ%ttr tuted or
Cerr]-Cerr]al kyl - substrtuted S(On-Clerr]- C[err]aryl

Sqerr]O err err]al Sqerr err]- NH err]
wherei n n2 ngegst 6? '@9 f9 °|ﬁ'mj1 il["@?"% phqt$re§ b‘?@rﬁr\ ﬁr%ﬁrégeﬁ% efist-h t he

CO group, form a 5- or 6-nenbered ri ng that is unsubsti tut ed or substituted
by (err]-Clerr]al kﬁ/ henI OR[err], SRerr] or by NR 'rq]R[err and
that nay Zadh Ph%ﬂ‘lﬁﬁ Wamﬂ'fieﬁtp@ﬁﬂ'%fﬂé’éﬁt 59"‘9)"5"59 aw@ﬁﬁﬁ’ﬁfﬂvﬁﬁc F@[O@PF? and to

whi ch one g, 16l rngmlé;s&qrsu%fo%ar% when x is
Cerr]- C[errf&PLoe;/? phenyl Cferr? e?r a kyﬁ canphoryl ,
Clerr]-(err]hal oal kyl, phenyl, naphthyl, ant hracyI or phenant hryl, the

radi cal s @Heﬂbho o%?h@&rdrgﬁ%&%ﬁ?éé errf ﬁbgg{%@a&mm’fh@d or

mono- or poly stituted al ogen, err err],
Jerr]-d erawlsnutwregmpéwq nmCOCR[ err], ~ 000 C[ err]-Clerr]al kyl,
SJerr]ORerr] and/or by R5R6N,
- 60 -

25. The use of compounds of formulae I, la and Ib as photosensitive acid donors for

radiation at wavelengths over 380 nm in the production of surface coatings, printing inks,
printing plates, dental compositions, colour filters, resist materials or image-recording

materials, or image-recording materials for recording holographic images.

e



or R3," when x is 2, is (Jerr]-Cerr]al kyl ene, phenyl ene, naphthyl ene,

[err] diphenyl ene or oxydi phenyl ene, the radicals phenyl ene, naphthyl ene,
[err] , di phenyl ene and oxydi phenyl ene bei ng unsubstituted or
substituted by Cerr]-Cerr]alkyl; R err] is hydrogen or (Jerr]-(err]al kyl
that is unsubstituted or substituted bygod, (Jerr]-(err]alkoxy,
Cerr]-Cerr]al kyl sul fonyl, phenylsul fonyl, (4-nethyl phenyl)sulfonyl and/or
by (Jerr]-Clerr]al kanoyl and that may additionally be |nterrupted by -0 ;

Rlerr] and Rlerr] are each independently of the other ay;

Cerr]- q&ﬂ@@ﬁi@m unsubstituted or substityt ” y“’h%g rHA%r BEEN
Cerr]-Cerr]alkoxy, Cerr]-Cerr]al kyl sul fonyl, phenvl su f IED

(4- et hyl phenyl ) - sul fonyl and/or by C[err]-C[err]aI kanoyl and that may
additionally be interrupted by -O, or Rerr] and Rl err] are phenyl,
Cerr]-Clepd in%r'ftﬁfr‘lCMatesbt%'iﬁé’Mﬁ of e u1ﬁ1ﬁraehaé§fyr5%wwrﬂnw|, phenyl sul f onyl,
(4- met hyl phenyl ) sul fonyl , napht hy su fonyl, anthracyl sul fonyl or
phenant hryl sul fonyl, or err] and R err],

ogether with the nitrogen atom

to which they are bond d, a 5- 6- or 4 nmenbered ring that may be
interrupted by -O or - rr]-; and ]B‘g err%ﬁ%err]al kyl that

i s unsubstituted or subdHl ?‘d%‘@n@ '8P ] al koxy and
that may additionally i Mupred by -O,| as a phot osensitive acid donor

for radiation at wavel ths over 390 nm ¥6. The use according to claim
15, wherein in the conpound of fornmula la R err] is phenyl substituted by

g[ err]-d eris %D&ir][!)dndtyﬂbarbfljz tF\QtE[. foriexampld, eﬂhsdhtlné@bmnymﬂzgﬁﬁﬁo? hﬁﬁrgi[ilé] orind :
ei ng possjble for substitu an err]Rlerr] to
f or m95IO OP# © MEALIGS £ ﬁ’ RGE uwﬁrﬁ%%amea%é%'@w}' upgubstitted qt) or Rierr],
with furt bmstmétsbeﬁzoyncg-oaalkwybarb@nﬂ o? bhéhsxy6arbbay; @rtmrahdq#z, if'h@cé&”sﬁfy)"

ring. a rding to clalm 15, wherein in the co
formul a @9&{1@ the GOaoW, o8 ripgffe hen ids 148, Yon QAT r&gausvl henyl

bstitut 1r
illli[ Zr Ir] lIi[ gerr]mhaﬂ'ﬂ[)eﬁhﬁgﬁ;gﬂg ?Ellghevl fa 8?’ B?ﬁr}eﬁnéhﬂﬁ%%nnstugﬁtﬁfeg]rorr?ﬂgést%[ﬁtg?)r/%r and

NR[ er r] R[ Beryhanx is@s example, frefnaiyiene; phpnylepp or pméilpfmwl@aefsthﬁ[r@dwas or
Herrl, ;Pﬁéhﬁéﬁetéiﬁro@aiaﬁahwmmn@unyub%ﬁm@aeor%b&th&ee FPatbrRbEERORbrs N1C
eSpeCIa?ly at wavelengths over 390 nm, and to the use of the compounds in the production
of photoresists.

This Sheet Has Been Replaced
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18. The use of. a .conpound.of. formula I, la or Ib as photosensitive acid
donor in a pﬁptgre L4 QRERAMI ati on at wavel engt hs over 39Qup#ppafe19. A
photore3| st f@~r~1~a *at-mﬁ - vel engt hs over 390 nm based on
OX|nesquon§tés ive acid donors, the photoresist conprising
as oXi rresulfjo at ?@? f formula I, l'a or IDh. 20. A phot oresi st
accordi ng té c.L- al.m 19 _which photoresist is a negative resist. 21. A
phot or esi st jaccordl ng to claim 19, which-photoresist is a positive resist.
22. A phot orests claim19, which photoresist is a chemcally
anplified resist. 23. A chemcally anplified positive resist conprising

as phot Q8gRSLIKR A5 gstggr}md e COURUIAS RfialRl Sllofidacid@ O | b, especially
of for otoresi st according to claim 23, conprising
polymers that are transparent up to the wavel ength region of 180 nm 25.

The use _of conmpounds of fornmulae I, la and | b as hotosen5|t|ve aci d donors
for radilA€iRENEPN (RIFEF &hBRHSPYIVBRriERle FRAPISItAnS %F@d’ﬁ%l%ﬁ”%ﬂ“ feRiF sitle

coat i NgSstdé, dMdithhd (NS of tRE cBnbBANdY & BRg-wieBleAbtHCATReGble! 2Rt sERhRYCId
filters, resist materials or inage-recording naterials, or image-recording

mat er i alPbotoititiatersor di ng hol ographi c i nages.

LJ_VI

EP-A-139 609 discloses surface-coating compositions based on photosensitive oxime

sulfonates and customary acid-curable resins.

EP-A-571 330 discloses the use of a-(4-toluene-sulfonyloxyimino)-4-methoxybenzyl cyanide
and o-(4-toluene-sulfonyloxyimino)-3-thienylmethyl cyanide as latent acid donors in positive

and negative photoresists for wavelengths of 340-390 nm, especially those in the radiation
region of the mercury i line (365 nm).

g,;g In the art, a need still exists, especially in the case of irradiation with long wavelength light,
for reactive non-ionic latent acid donors that are thermally and chemically stable and that,
after being activated by light, can be used as catalysts for a variety of acid-catalysed
reactions, such as polycondensation reactions, acid-catalysed depolymerisation reactions,
acid-catalysed electrophilic substitution reactions or the acid-catalysed removal of protecting
groups. There is also a need for compounds that when irradiated with light are converted
into acids and are capable of acting as solubility inhibitors in resist formulations.

. Surprisingly, it has now been found that specific oximesulfonates are especially suitable as
catalysts for such reactions.
The invention accordingly relates to a photoactivatable composition comprising
a) at least one compound that can be crosslinked under the action of an acid and/or
b) at least one compound the solubility of which is altered under the action of an acid and

¢) as photoinitiator, at least one compound of formula |

—{ }-c N-0-SO; 4R, () .wherein
m
X



-62 -

Oximesulfonic acid esters and the use thereof as latest sulfonic
acids '

abstract of the Disclosgure

The invention relates to the use of oximesulifonic acid esters of formula |

1 ) .
R; c%—clzm\x—o-soz R, (1y »wherein
m Rz
X .

misOor1andxis 1 or2; R, is, for example, substituted phenyl, R, has, for example, one
of the meanings of R, or is unsubstituted phenvt, Ci-Cgalkanoyl, unsubstituted or

=0

substituted benzoyl, C,-Cgatkoxycarbonyl or phenoxycarbonyl; or Ry and R, if necessary
together with the CO group, form a ring, Rs, when x is 1, is, for example, Cy-Csgalkyl, phenyl
or phenanthryl, the radicals phenyl and phenanthryl being unsubstituted or substituted, or
Rs, when x is 2, is, for example, C,-Cyzalkylene, phenylene or oxydiphenylene, the radicals
phenylene and oxydiphenylene being unsubstituted or substituted, as latent acid donors,

especially at wavelengths over 390 nm, and to the use of the compounds in the production
of photoresists.

No drawing suggested




