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in the art, a need still exists, especially for reactive non-ionic latent acid donors that are ther-
mally 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-ca-
talysed removal of protecting groups. There is also a need for compounds that when irradi-
ated with light are converted into acids and are capable of acting as solubility inhibitors in
resist formulations. Furthermore there is a need for photolatent acids which can be bleached
upon irradiation.

Surprisingly, it has now been found that specific oximesulfonates are especially suitable as
catalysts for such reactions. The optical absorption spectra of the specific compounds of the
invention are particularly tunable over a wide range of the electromagnetic spectrum.
Furthermore they can be bleached upon irradiation.

Such oximesulfonates are for example represented by the formutae 1, 1, Il or IV



-2- [err] mis
Oor 1; xis 1lor 2; RLis phenyl, which is unsubstituted or substituted by
one or nore of the radicals CJerr]-Clerr]alkyl, Cerr]-{err]hal oal kyl,
phenyl, ORerr], NRerr]Rerr], SR err] and/or -S-phenyl, it bei n(%-ossible
for the swsevionednts OR[err], SR[err] and NRlerr]Rlerr] toPF “Jf-"g‘}
6- menbered rings, via the radicals Rlerr], Rerr], Rerr] and/or Rerr], .
with further substituents on the phenyl™4ing or with one of the carbon
atons of the phenyl ring, or Rlerr] is naphthyl, anthracyl or phenanthryl,
t he radi cal s naphthyl, anthracyl and phenant hryl being unsubstituted or .
substituted by (Jerr]-(err]al kyl, phenyl, rr], NRlerr]Rerr], SR err]
and/ or -S-phenyl, it being possible for the supstituents ORlerr], SR err]
and NRlerr]Rerr] to form 5- 0 6RyrenberBd rinps, via the radicals Rerr],
o

Rlerr], Rerr] and /or i t h\further sgbptituents,pon the naphthyl,
ant hracyl or phenant hryl | ne of Ht he carbon(lg
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(1V), wherein

mis 0 or 1; xis 1 or 2; Ry is phenyl, which is unsubstituted or substituted by one or more of
the radicals C4-Cyzalkyl, C4-Cshaloalkyl, phenyl, ORg, NR7Rg, SRy and/or -S-phenyl, it being
possible for the substituents ORg, SRq and NR;Rjg to form 5- or 6-membered rings, via the
radicals Rg, Ry, Rg and/or Rg, with further substituents on the phenyl ring or with one of the
carbon atoms of the phenyl ring, or Ry is naphthyl, anthracyl or phenanthryl, the radicals
naphthyl, anthracyl and phenanthry! being unsubstituted or substituted by C4-Cealkyl, phenyl,
ORg, NR7R;, SRy and/or -S-phenyl, it being possible for the substituents ORg, SRy and
NRsRg to form 5- or 6-membered rings, via the radicals Rs, Ry, Rg and /or Ry with further
substituents on the naphthyl, anthracyl or phenanthryl ring or with one of the carbon atoms
of the naphthyl, anthracyl or phenanthryl ring, or R, is a heteroaryl radical that is unsubstitu-
ted or substituted by C4-Cgalkyl, phenyl, ORg, NR;Rg, SRy and/or -S-phenyl, it being possible

for the substituents ORg, SRy and NR;Rj to form 5- or 6-membered rings, via the radicals



for the substituents OR[err], SR err] and NRerr]Rerr] to form5- or

6- menbered rings, via the radicals

- 3- Rlerr], Rerr], Rerr] and/or Rerr] with further substltuents on the
heteroaryl ring or with one of the carbon atons of the heteroar ring, or,
if mis O,w8pemrsadditionally is (err]-(err]al koxycarbon‘il‘lf"”E -
carbonyl or CN; or Rerr] is Hor (err]-CJerr]alkyl, wth the proviso that
Rlerr] is not simultaneously Hor alkyt3-R[ert] is Jerr]-Cerr]alkylene,
phenyl ene, naphthyl ene, [err] , di phenyl ene or oxydi phenyl ene,
these radi cal s being unsubstituted or substituted by CJerr]-(err]al kyl;
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naphthyl, anthracyl or phenanthryl the radicals naphthyl, anthracyl and phenanthryl being
unsubstituted or substituted by C;-Cealkyl, phenyl, ORg, NR;Rg, SRy and/or -S-phenyl, it
being possible for the substituents ORg, SRy and NR;Rg to form 5- or 8-membered rings, via
the radicals Rg, Ry, Ry and /or Ry with further substituents on the naphthyl, anthracyl or

phenanthry! ring 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 C4-Cgalkyl, phenyl,
ORs, NR;Rg, SRy and/or -S-phenyl, it being possible for the substituents ORs, SRy and

NR-Rs to form 5- or 6-membered rings, via the radicals Re, Ry, Rs and/or Rs with further sub-



-4- stituents on the heteroaryl ring or with one of the carbon atons of
the heteroaryl ring; R err] has one of the neanings of R err] or is
unsubstituted or CN-substituted phenyl, C(err]-Cerr]al kanoyl, ben- zoyl
that is unsubstituted or substituted by CJerr]-Cferr]al kyl, phenyl,
OR[err], SRP&LOI429NR[err]Rlerr] and/or -S- phenyl, or R errFCT/EPI8A3TS0
phenoxycarbonyl, NJerr], (err]-derr]hal oal kyl, ;
S(O[err]Cerr]-Cerr]al kyl, unsubstitutéd or Clerr]- ’
Cerr]al kyl-substituted S(On-Clerr]-Clerr]aryl,
SJerr]Oderr]-Cerr]Jalkyl, SOerr]OCerr]-Cerr]aryl, diphenyl-phos-
phi noyl ostithéd®bivitres hdteroaryl Rhg br witinode B thercarongebme iof thiet ﬁetéubaryﬁﬂhg} A3 has
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ted by OH, C4-Cqalkoxy, C4-Cyqalkylsulfonyl, phenyisulfonyl, (4-methylphenyl)sulfonyl and/or
C,-Cealkanoyl and said C-Cy.alkyl may additionally be interrupted by -O-, or R; and Ry are
phenyl, C,-Cgalkanoyl, benzoyl, Cy-Cgalkylsulfonyl, phenylsuifonyl, (4-methylphenyl)sulfonyl,
naphthylsuifonyl, anthracylsulfonyl or phenanthrylsulfonyl, or R; and Rg, together with the
nitrogen atom to which they are bonded, form a 6-, 6- or 7-membered ring which may be
interrupted by -O- or by -NRg-; Ry is C-Cy; alkyl which is unsubstituted or substituted by OH

and/or C;-Cgalkoxy and said Cy-Cyqalkyl may additionally be interrupted by -O-; Ais S, O,



-5 - NR6, or a group of fornula Al, A2, A3 or A4 [err] [err]
(Alerr]); Rerr] and R err] independently of each ot her have one of the
meani ngs given for Rerr], or Rerr] and R err] together are
-CONRerr]CO, or Rerr] and Rerr] together are
- (Rl err] )woBjoenn] ) - C(Rlerr])=C(Rerr])-; Rerr], Rerr], FARERI/OITHY
Rl err] independent- |y of one anot her are hydrogen Cerr]-Cerr]al kyl,
hal ogen, phenyl, OR[err], SRlerr], NR erBrR err], -S-phenyl,
Cerr]-Cerr]al koxycarbonyl, phenoxycarbonyl CN, NdJerr],
Jerr]-(err]hal oal kyl, S(O)[err]C[err]-C[err]aIkyI, unsub- stituted or
Cerr]-Cerr]al kyl-substituted S(On-Cerr]-Cferr]aryl,
SJerr]Oderr]-Cerr]Jalkyl, SOerr]OCerr]-Jex]aryl or H2; Z is
CRerr] ONRY; oZlaegrolp dfsfonttiaeAt] A2, A3 & ag NRIRRr] . (Arﬁccor ly, the),
present invention pertains to conpounds of the fo | ae
[err] m is 0or 1; x is 1 or'2: R[err‘]’ is Frenyl,
which is unsubstituted or substituted by one or nore of the radicals
Cerr]- Clerr]al kyl, Cerr]-{ery]hal oal kyl, hal ogen, phenyl,
OR[err], NRerr]Reyr], SR[err] and/o_.S-phenyI It bei ng possible
for the substitu err aa N ed 1H, trdebenderitly ddreach
6- nenber edRC OS][QSOQ a the ratjl al's @? ra}'ﬂaR[ er1r] eB[err]yand/or
Rlerr], with furt substituents on tBg phenyl ring or with one of
the carbon atonms of the phenyl ring, or Rerr] is naphthyl, anthracyl or
other have one of the meanings given for Ry, or Ryo and Ry4 together are -CO-NRgCO-, or

Ry and Ry together are -C(R12)=C(R3)-C(R14)=C(Rs)-; Rz, Rya, R14 and Ryg independent-
ly of one another are hydrogen, C,-Cqalkyl, halogen, phenyl, ORg, SRy, NR7Rg, -S-phenyl,
C,-Cgalkoxycarbonyl, phenoxycarbonyl, CN, NO,, C4-Cshaloalkyl, S(0),C4-Csalkyl, unsub-
stituted or C4-Cyzalkyl-substituted S(O)n-Cq-Cyoaryl, SO,0-C4-Cealkyl, SO,0-Cg-Cyoaryl or
NHCONH,; Z is CRy¢ or N; Z, is -CH-, S, O or NRg.

Accordingly, the present invention pertains to compounds of the formulae I or Il
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R',\\ — Q (1), wherein

m isOort,
X istor2;
Ry is phenyl, which is unsubstituted or substituted by one or more of the radicals C;-

- Cygalkyl, C4-Cshaloalkyl, halogen, phenyl, ORg, NR;Rg, SRy and/or -S-phenyl, it
being possible for the substituents ORg, SRy and NRR; to form 5- or 6-membered
rings, via the radicals Rg, Ry, Ry and/or R, with further substituents on the phenyt
ring or with one of the carbon atoms of the phenyl ring, or Ry is naphthyl, anthracyl or



-6 - phenant hryl, the radicals naphthyl, anthracyl and

phenant hryl being unsubstituted or substituted by

Cerr]-Cerr]al kyl, phenyl, ORlerr], NRerr]Rerr], SR err] and/or
-S-phenyl, it being possi ble for the substituents ORlerr], SR err]
and NR[ er rewvig[gofodzot 0 form 5- or 6-nmenbered rings, ECT/ERP8/03738i cal s
Rlerr], Rerr], Rerr] and /or Rerr] with further substituents on the
napht hyl , anthracyl or phenanthr§t ring or with one of the carbon
atons of the naphthyl, ant hracyl or phenanthryl ring, or

Rlerr] is a heteroaryl radical that is unsubstituted or substituted by .
| kyl, S d/
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NHCONH[ err], or R[err] and Rlerr] toget W|th COgroup, form
a 5- or 6Rhenbier0260fgaihgen¢1a1hehy4ene, naphthylens,u G*l, st i diphanylepg
Cerr]-Cerr]al kyl, phenyl, ORerr], SR err], rrj ] and/or

- S-phenyl, and said ring nay additionally be |nterrupte O R[err]
and/ or by CO or oxydlpheﬁ\néhet ihéMaui@Hl qdh@ 10N nﬁﬁht é15e, ben 2.
fused; n 2; err C[err] kyl ,
phenyl Cerr]-Clerr]al k hor err err] halo
napht hyl , g;[’ %@ﬁxy Q%%/‘I‘“Shpﬁkmf’ggf %hsgéu 81?% t hyl ,
ant hr acyl ?@nﬂ h&uadérafﬁfhhe/ heanmgs of Rben i8 einbutsstitutdd ¢nﬁl$dumt1tm&d)pﬁemjl,m§¢5by one
or nore of the_ga I
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S(0)nC1-Cgalkyl, unsubstituted or C4-C4zalkyl-substituted S(O)n-Cg-Cyzaryl, SO,0-
C4-Csalkyl, SO,0-Cg-C1oaryl, diphenyl-phosphinoyl or NHCONH,, or
R4 and R, together with-the CO group, form a 5~ or 6-membered ring that is
unsubstituted or substituted by C,-Cgalkyl, phenyl, ORg, SRe, NR7Rg and/or
-S-phenyl, and said ring may additionally be interrupted by O, S, NR; and/or by CO,

oaryl

d b

and to which ting one or more benzo radicals may be fused,

n istor2;or

R3 is C4-Cygalkyl, phenyl-C4-Caalkyl, 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,, C4-Cygalkyl, phenyl, ORg, COORy, -OCO-C4-Cyalkyl, SO,ORg
and/or NR;R; ;



-7- Rerr] when x is 1, has one of the neanings given for Rerr], and

when x is 2, Rerr] is (Jerr]- C err]al kyl ene, phenyl ene,
napht hyl ene, [err] , di phenyl ene or oxydi phenyl ene, the
radi cal s phenyl ene, napht hyl ene, [err] di phenyl ene and

oxydi phenyWwerse/obeong unsubstituted or substituted by { err]PCI/EPISFTIOy|
Rlerr] and R err] are i ndependently of each ot her hydrogen, hal ogen,

Clerr]-C[err]alkyl, C[err]-Cerr]al koxy:7 “ (err]-derr]hal oal kyl ,
CN, NJerr], (err]-(err]al kanoyl, benzoyl, phenyl, -S-phenyl, ORerr],
SRerr], NR[err]Rerr], C[err] C[err]al koxycar bonyl ,

Phenox)CoBEor e B 3{4&@"?’2?% e L
ﬁg Lerr ][ gr ?][ er r%; %@%ag?%’ Sql' efhply!%\eh lp?_r rJZ O, diphenylene or

-C(Rlerr])=C(Rlerr])- C(R[err]) =C(Rerr])- ydrogen, phenyl,
Cerr]-Cerr]al kyl which is unsubstituted or substitut G

d err] - d err] abxdiphenyiene,the Gidicald phidoylepa| fiaphyhylensh ey
(4- met hyl phenyl )sul fonyl and/or by Cerr]-Cerr

Rorr] Care | HEenyRte SbiPRBhNCTEING hESIBLER dPpthuts 53? %F‘&w
whi ch is RsandRs ungwa@enanﬂ@mlmf eagn sther bY@’ng‘ halage] @r-E4alicyl &rrGealieuy ,
Cerr]-Cerr]agky ﬁélbélﬂ*l)’bN Rb&‘rb’ -SHIkMY, benzoyl phenyl, -S-phenyl, ORe, SR,

(4- et hy | pheny (sl Toryl pant ﬁp%%éxycgrrb%aﬂ $(Q)é¥r9pﬁ“8/&l psibstiutectar Cr-

Rlerr] and R[ecq r@uﬂﬂmredsdyg-efsrd chqoa@l%fr]
d err]al kyl suI

napht hyl sul fon NHZF’)he Xlﬁﬁ# Fgocgék@u%f%’@hh%ﬁ?@hgﬁghﬁ éﬂ%’l’fonyl or

Rlerr] anBgR[ elsrl'iydrdgegephmuyl Wi 1Chodlkyd whidhris gasubstituted or sabstituted by\/pheriyl tOldy

?Lteelrosﬂgtecei Y L;b”g‘zal?ko GCrﬁr Ykly@ Pp%eﬁ*l@&fo‘?@ t{]m@f%@‘an}rl sulf?rwl andiorby .

unsubsti t ut ed GQ'QB@IB%I@Q}*J andeaasdﬁm @y additional (b[eenterramedby -Qﬁd

d i S,
Sé ali NR[C[e ﬂ fd, ag;g ﬁg r] ggﬁevhdémdaﬁw éf'e‘&Eﬁ‘B Afér hg%rbgéﬁawpb%wwwméh is i's
[err] F]'tu&ﬁ’d”RHB?‘ titeq hué?%r%‘eﬁea"spxmf CraunliyleHiianyh abenyisdod, t he

nmeani ngs give n(J-métP%henyI)sulfonyl and/tX €§-ClhalRarbyRasd sdid 0O-O5ial@t may &dditionally
- CO-NRferr] O be interrupted by -O-, or Ry and Rg are phenyl, C2-Cgalkanoyl, benzoyl, Cy-
Cealkylsulfonyl, phenylsulfonyl, (4-methyiphenyl)sulfonyl, naphthylsulfonyl,
anthracylsulfonyl or phenanthrylsulfonyl, or R; 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 -NRg-;

Rg is C1-C42 alkyl which is unsubstituted or substituted by OH and/or C4-C,alkoxy and
said C,-Cy.alkyl may additionally be interrupted by -O-;

A is 8, O, NRg, or a group of formula A1, A2, A3 or A4

\._/
=6 A, (A2),
Rﬂ)
R,R,C NOSO,R, (Aa). Hu’?g’ (A

F‘10
R0 and Ry4 independently of each other have one of the meanings given for Ry,

or Ryg and R44 together are -CO-NRgCO-,



8- or Rerr] and R err] together are

C(Rerr])=C(Rlerr])-C(Rerr])=C(R[err])-; Rerr], Rerr], Rerr] and
Rl err] independently of one another are hydrogen, (err]-Cerr]alkyl,
hal ogen, phenyl, ORerr], SR err], NRerr]Rerr], -S phenyl,

d err] - C ewbledlok@xsycar bonyl , phenoxycarbonyl, CN, RQO/ERIBPITS0
Cerr]-Cerr]haloal kyl, S(Of[err]Cerr]-Cerr]alkyl, unsubstituted or R

Cerr]-Cerr]al kyl -substituted & On- err]-Cerr]aryl,
SJerr]Oderr]-Cerr]Jalkyl, SOerr]OCerr]-Clerr]aryl or NHCONH err]; Z
iIs CRerr] or N, Z[err] is -CHerr]-, S, Oor NRerr]. .

- b ing Rl h R Ra)=C(R | e,
bl e s O N (AR P
Exanpl es BreeRns Fhyand Busipdepandemiy of ong gpeihieyare hydigen C1-Gealkyh iajagen,

[ butyl, tert: t W) - Lrai ,

I25 (Ca)t ﬁyly hexy F r %@%ﬁw lOergﬁge P'?N%'gg;{é%huer? g g %ﬁsagéx&ég iho?ﬂ]l't Qﬁ@%%g% . CN,

pent adecyl , heﬁaggscyc4hmmc§?m1mlk¥b0ﬁdmgﬁhtleglﬁrC@)@Qﬁth}l@g?ﬂttﬁt&d] S
err]-Clerr]a . €S- cla rl-Clerr]la : a

g[[ er r} - g[[ er r} aﬁd)/r“,cﬁéét?ﬁg’g§%’ﬁy&§‘;ﬂ(§g®'ﬁs‘%?a%lﬂ' }'/‘B'[&Bﬁ&z’ d

Cerr]-Cd rr]%l@ﬁ“@pﬁ;C[err]-C[err]al kyl are |ikew se |inear or branched

and are, for exanple, as defined above up to the appropriate nunber of

carbon atdns. O-CHpt 8rOsr NRee, for exanple, Cerr]-Cerr]-, especially
Cerr]-Cerr]-, preferably CJerr]-Cferr]-al kyl, such as nethyl or butyl.
Cerr]-Cerr]A kyl, which is interrupted once or several tinmes by -O or by

-S-, is io;-eqiﬁtm RdinehPor rancrsrdng, is,ffopexamipte, L) -C v, €t CHES,-Chosr ©xa5ralkgl.
fromone to three tines or once or_tw ce, hy -IO r -S-.That results in

st r uct ur aExamples ag,pethyd . etbydy propyy jsppioByly nciyty Q%’%’r“[‘ﬂvr isplyytyy terichytyl, pentyl,
-Q(CH er r&a%?ﬁ%b@giﬁartﬂimem%%@ E@t@ﬁﬁ@?ﬁ bj@bﬁ}n%@l, run@ebyer dddecyl, tetra-
CH err [ err]

-CHerr]-OCH err], -CH err [erqrdq- r , i
- [ CH er r ] 48qvk Pentadpexty hexedp@d.eptageey! @nd getadegyisFor example, Rg is Cy-Caalkyl, es-

L Ler B SIS i s oy, ot or o
-CI—IZ-|C:H(CI—I[e|rr])-tO|CH[err}- CHerr]. | C[terlr]-C[elrr]Q/cI oal kyl is, ff)r
oyl opont §1-CaroRutY GrkgrR 81 ianias iR b bopnsty R L 3¥1 B Ao RetPt e

i s |i near asgveliprcthe dppropriate, nuntiier ©f 2E0R, atém e Of inferést fake, . folChranigle, S £CE-] -
or Jerr]-Cerr]-alkylene. r’rgl es are ethyl ene, propylene, butylene,

pent yl eneeSPesially @m&s’olﬁ’&fﬁngr& oelkyll aieh asBethyhor BHYl  decyl ene, undecyl ene
err] - O SF ET G 8 MofuptEhy Bhéc or Sevileflifies bl R by et S RoRREE it o
or butyl earaple, from one to five times, for example from one to three times or once or twice, by -O-
or -S-.That results in structural units such as: -S{CHj)oOH, -O{CH3);0H, -O(CH,),OCHj,
-O(CH,CH;0);CHaCHg, -CHp-O-CHg, -CHpCHz-O-CHpCHg, -[CHoCHzOl,-CHa, wherein
y = 1-5, -{CH,CHy0)sCH,CHj, -CH-CH(CHg)-O-CHa-CH,;CHj or -CHy-CH(CHg)-O-CHy-
CHa.

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

Co-Cy2Alkylene is linear or branched and is, for example, Co-Cg-, C2-Cg- or C,-C4-alkylene.
Examples are sthylene, propylene, butylene, pentylene, hexylene, heptylene, octylene, no-
nylene, decylene, undecylene and dodecylene. For example, Rj is C-Cgalkylene, especially
C+-Cgalkylene, preferably C-Cjalkylene, such as methylene or butylene.



- 9 - Substituted phenyl carries fromone to five, for exanple one, two
or three, especially one or two, substituents on the phenyl ring. The
substitution is preferably in the 4-, 3,4-, 3,5- or 3, 4,5- position of the
phenyl ring. \When the radicals naphthyl, phenanthryl, heteroar and
ant hr acy| WQB8%&dBtituted by one or nore radicals, they arefCF %?98@?31?% e,
nono- to penta-substituted, for exarrple no- di- or tri-substituted,
especially nono- or di-substituted. R[er'r] is a phenyl radical
substituted by OR6, NR[err]Rerr] and/or by SR err] and the substituents
OR6, NR[erré:?t err] and SRlerr] form5- or 6-nenbered rings, via the
radi cal s By R\I“)ted Rpenyl Faff‘RFéfPff] org tofive, for examplie enedwo iibiyes: especiallvane he
phr nal |+ Feb DG [
ﬂ\% tlt.réth’b‘ﬁ bk Cﬁ gcﬁ{ég%ea&%t bn ! lg'g cfﬂé\%BK/ in"th8% Y g’?r’] 3,5- or

exanpl e t ovmng stru its areo
In the pr@é&t’osﬂﬂmqf he plenyl it term " heteroaryl denot es unsubstituted and

L L R, A iy o

i sobenzof mosniadicale thayearg for ghampleantdnoi to/penta-spibstitdted, fooexample mcﬁrmr- rdi; or
wher &1 1 X bR bodiRlaAy rorBf Bletpkhdan s 0efi ned above. Bxanpl es

t hereof are oxazol | sot hi azol yl or isoxazolyl.
Al so included are, for exanple, furyl, pyrronI 1,2,4-triazolyl, [err]

or 5-membgpad &1 8% SHngl RGNSl &?osﬂt?ﬁ@d”'&, BHURBIROAndbP by SR, and the substituents

ORg, NR7Rg and SRy form 5- or 6-membered rings, via the radicals Rg, Ry, Rg or Rg, with

other substituents on the phrnal ring or with one of the carbon atoms of the phenyl ring, for

: o o
example the following structural units are obtained < :©/ , E U
o o

B

In the present application, the term “heteroary!” denotes unsubstituted and substituted radi-

cals, for example 2-thienyl, Q/Q\ , ﬂ\ , wherein Ry and Ry
S

X
are as defined above, thianthrenyl, isobenzofuranyl, xanthenyl, phenoxanthitny!, /&P
N

X
or g\’\: /N, , wherein X is S, O or NR; and Ry is as defined above. Examples thereof are

pyrazolyl, thiazolyl, oxazolyl, isothiazolyl or isoxazolyl. Also included are, for example, furyl,

N-N
pyrrolyl, 1,2,4-triazolyl, QNj/ or 5-membered ring heterocycles having a fused-on aro-
1

R,



-10- mati c group, for exanple benzi m dazolyl, benzothienyl, benzofuranyl,
benzoxazol yl and ben- zothi azolyl. O her exanples of "heteroaryls" are

pyridyl, especially 3-pyridyl, [err] wherein Rlerr] is as defined
above, pyrimdinyl, pyrazinyl, 1,3,5-triazinyl, 2,4-, 2,2- or 2,3-diazinyl,
i ndol i - ZipgRydergmoi ndol yl , indolyl, indazolyl, purinyl, is®GKErSSGI7TS0

qui nol yl , phenoxazi nyl or phenazinyl. In this Application, the term
"heteroaryl" al so denotes the radical s t¥-oxanthyl, xanthyl, [err] :
, Wherein Rerr], Rerr], Rerr] and mare as defined above, [err]

or anthraqui nonyl. Each of the heteroaryls may carry t he substituents

i ndi cat edm&ﬁ@yi%u?,rfok BxarhpleBehzimidazoly!, benzotnieh?,r BdnzORimEY ehzoxazolyl ankfisgh-
Rlerr] and Rl err|] together with the CO group forma 5- or 6-nenbered ring,
it is, fofFotiazoldnple a cyclopentane, cycl ohexane, pyran or piperidine
ring. There may be fused to that ring, for exanple, also benzo, naphtho,
ant hraceno, phenanthreno or heteroaryl radicals, 4

[err] thetfrBRAMBleS Of THMerSARI4E il SFidEH 6Spetially 3-pyridyl, |, wherein

N
RO~ N

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

AN A
[RGO — R [R,RBN - , wherein R, Ry, Rg and m are
O o) o] O

N
2
as defined above, ( U or anthraquinonyl. Each of the heteroaryls may carry
o N

the substituents indicated above or in claim 1.

'H,C CH,
Camphoryl is & .

o

When R; and R; together with the CO group form a 5- or 6-membered ring, it is, for ex-

ample, a cyclopentane, cyclohexane, pyran or piperidine ring. There may be fused to that
ring, for example, also benzo, naphtho, anthraceno, phenanthreno or heteroaryl radicals,

3 %

A A

there being formed structures such as 0.0 , O O \
X



- 11 - [err] wherein "[err]" denote
the remaining parts of fornula I, and wherein Xis S, Oor NRerr] and R7
is as defined above, and in which structures the aromatic rings nmay carry
further substitu- ents as definded above and in claintl. Apparentl ghese
struct uresWEOKEP strictly "Rlerr] and R err] together”, %sy ki al
illustrations of the final conpounds. They_ are, for exanple also

t et r ahydr onapht hal ene, di hydroant hracene, i ndarf, chroman, flu- orene,

xant hene or thioxanthene ring systens. Wen the ring contains earbonyl
groups, for exanple benzoqui none, napht hoqui none or anthraqui none radicals

are fornmed. Cgrr]-err] Al kangyl ¥ s, for exanplg, fornyl, acetyl}

propi onyl , but anyl or hexanoyl, N\espgcially aced_tyA. Cerr]-YerA] Al koxy
is, for ex Wy, ethoxy, [propoxy and butlpxy, it being poi3|ble for
t he al kyl koxy groups _haying nore an (t)wo cargeg_atQpzOal so
to be bran Clegst-C er ycar bonylIS+

(derr]- C[err] yI)-OC(O)-,(Wh n Cerr] al kyl is def JXied

above up to the .pproprlate nurfber of carbon ons. Exanpl es are
met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, butoxycarbonyl or
pentyloxycarbonyl, it beling possible fgr ghe al kyl radicals in al koxy
groups having nore than A 5 A so to be branched.

Cerr]- C[err]kbloalkyl Cerr]-Cerr]Jjal oal kyl are (Jerr]-Clerr]- and
Jerr]-Cert 8 Huted by hal ogen, Cerr]-Cerr]-
and Cerr]- ; as defined above. There are,
for exam

wherein * v denote the remaining parts of formuta |, and wherein X is S, O or NR; and
Ry is as defined above, and in which structures the aromatic rings may carry further substitu-
ents as definded above and in claim1.

Apparently these structures are not strictly “R; and R, together”, but are partial lustrations of
the final compounds.

They are, for example, also tetrahydronaphthalene, dihydroanthracene, indan, chroman, flu-
.orene, xanthene or thioxanthene ring systems. When the ring contains carbonyt groups, for
example benzoquinone, naphthoquinone or anthraquinone radicals are formed.

Cy-CeAlkanoyl is, for example, formyl, acetyl, propionyl, butanoyl or hexanoyl, especially ace-
tyl.

C4-C4Alkoxy 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.

Ca-CeAlkoxycarbonyl is (C4-Csalkyl)-O-C(O)-, wherein C;-Cgalky! is as defined above up to
the appropriate number of carbon atoms. Examples are methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl or pentyloxycarbonyl, it being possible for the alky! radicals
in alkoxy groups having more than two carbon atoms also to be branched.

C1-CyqHaloalkyl and Cy-Cshaloalkyl are C4-Cyq- and C4-Cg4-alkyl mono- or poly-substituted by
halogen, C;-C+¢- and C-Cy4-alkyl being, for example, as defined above. There are, for exam-

ple, from one to three or one or two halogen substituents at the alkyl radical. Examples are



ple, fromone to three or one or two hal ogen substituents at the al kyl
radi cal . Exanpl es are

-12 - chl oromethyl, trichloronethyl, trifluoromethyl or 2-bronopropyl,
especially trifluoromethyl or trichloronethyl. Hal ogen i s fluorine,

chl ori ne, woose1429 or i odi ne, especially chlorine or fluori PET/EPISOMSMDI y
chl ori ne. In a group S(Oferr]-Cerr]-Clerr]aryl that nay be
unsubstituted or substituted by C[err]:d?érr]alkyl, the aryl radical is
phenyl, tosyl, dodecyl phenyl sul fonyl or 1- or 2-naphthyl.

Phenyl -Cferr]-C[err]al kyl is, for exanple, benzyl, 2-phenylethyl,

3- pheny| mhizpyrhethise mqmomhbwbmmrommytefrrg-bmwl teepasially tasnmsmathylyor

benzyl . nyl ene is [err] When R7 and R8

t oget her Wq%&?@ﬁl trogen atomto which they are bonded forma 5-, 6- or
7- menbered ring that may be interrupted by -O or by -NRerr]-, for
exanpl e t |10 St,nLuc fures, are obta rr . Preference
is given *P%“L Wﬁ@ge ?hl?rg}enﬁr%{mpeaq{doa'pe W@ﬂ CH‘Pr'ée 8r ]ﬂyoqlrge, P,"‘gﬂFéWr]

i s unsubghladrine. t ed phenyl or phenyl which is substituted by
Cerr]-Cerr]al kyl, phenyl, ORerr], SR err], -S-phenyl, halo- gen and/or
by NRlerr]Rlerr], it being possible for the substituents ORlerr], and

NR[ er r] Rlie ardrompJS(C@)ﬁ-rOsE& | Hat MaFBe AdubtNASsd o:vs@smh@drwiefe zatkﬁ[ fe"dryt.
Rl err] and/or rrl urther substituents of the phenyl ring, or wt

one of t HadigalipHBeny m‘ &Pd?wr\@ﬁ%‘ﬁv‘fwﬂ orgt- orR2fnephthyl s phenyl ene,
napht hyl ene,

Phenyl-Cy-Csalkyl is, for example, benzyl, 2-phenylethyl, 3-phenylpropyl, a-methylbenzyl or
o,a-dimethylbenzyl, especially benzyl.

Oxydiphenylene is @—0—@

When Ry and R 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 -NRg-, for example the following struc-

o) Ne
tures are obtained O , E ] , [ j or
o

Preference is given to compounds of formula 1 and I, wherein m is 0; x is 1; R is unsubstitu-
ted pheny! or phenyl which is substituted by C,-Cgalkyl, phenyl, ORg, SRq, -S-phenyl, halo-
gen and/or by NR;Rg, it being possible for the substituents ORg, and NR;Rg to form 5- or 6-
membered rings, via the radicals Rg, Ry and/or Rg with further substituents of the phenyl

ring, or with one of the carbon atoms of the phenyl ring; R’y is phenylene, naphthylene,

—@-cn;@— » diphenylene or oxydiphenylene, the radicals phenylene, naph-



[err] , di phenyl ene or oxydi phenyl ene, the radicals phenyl ene,

naph- - 13-

t hyl ene, p[err] , di phenyl ene and oxydi phenyl ene bei ng unsubstituted
or substltuted by Clerr]-(err]alkyl. QO her Interesting Qunds _are
those of WPAYAPH2? wherein x is 1; mis 0; Rerr] is unsul?ﬁ”ﬁpa ’0?73@

phenyl or phenyl substltut ed once or tvmqg by (Jerr]-Cferr]alkyl,
Cerr]-Cerr]al koxy or halogen; Rerr] is CN, Rerr] is C[err]-C[err]aIkyI
or unsubstituted or (Jerr]-(err]al kyl-substituted phenyl; R err] and

Rl err] indepen- dently of each other are hydrogen, Cferr]-Cferr]alkyl or

Cerr]- C[err]al koxy -5 or a group of the for- nula Alerr]; Zis
CRlerr]; r'r—]" $ ar e , [Hiphenylene andmmmenefbmngeummmdr

wher ei n mls 0 and s 1 are’specifically preferred and in the follow ng

arereferredt s of the fornula la
[err] F%ed%?%:ﬁﬁ'err] Rlerr], Rerr] and A are as defined

above. Preferred are corrpounds of formula la, wherein R[err] i's
unsubstltut ed Bhen substltut ed oncg or. tw

o] EitraeastingRpeipynasrara dhcsgedt TG b Werals X i oy P: By sypeubgite-

Rierr] isigdNohdhyi SF bﬂreﬂW§uﬁ§ﬁﬁrtéH oh&LolRidcd W@,-@alﬁﬁ @Pd@m&)xy or halogen R; i
Clerr]- C[err alky yl or_unsubstituted nyl sub stl%uted

1-5 ti mes O chﬂéﬂﬂ' amgbstlttq%pr LBty st@;lgd phenyl R4 and Rs indepen-
C[ er r]-d %éﬁé?fd‘éﬂ %h'%ﬂser &&%&ﬂog@ﬁ S J:?Allgr Y bt b# zal%el& CJ[ S rcir%r%%'&f trLﬂf%F ]

d Rerr] ependently of "ea err]al
C[err] C[ &ulg Ak I&)‘ﬁﬁﬁmﬁﬂgrﬁﬂ)P{[’@Bm]a"émygmm-l or Rerr] and Rerr] together

are -C(Rerr])=C(Rerr])-C(Rerr])= CRerr])-; Rerr] is

Cerr]-Cferr]al kyI or Clerr] -%err ] al kyIsquonyI R[errllyand Rlerr]
i ndependefRompogn %ﬁfetharﬁ@m! erein myiaPcydix s apmensgifically preferred anmR[ er |

Or a gr OURyRiuirlg e refereli fo 4% EShpounidS'of the formfutd B CRLErr] or N,
R, R,

R, — i .
Ne=¢C  G=N- 0-$-R, (ta), wherein
s \ 7 |

R A !

R, Rz, Rs, Rs, Rs and A are as defined above.

Preferred are compounds of formula la, wherein R, is unsubstituted phenyl or phenyl

substituted once or twice by C,-C,alkyl, OR; or halogen or R, is naphthy! or thienyl; R; is CN;
's has one of the meanings of R, and is C-Cysalkyl, camphoryl or unsubstituted phenyl or

phenyl substituted 1-5 times by C;~Cysalkyl, C,-C,alkoxy, C{-C4haloalkyl, Cy-Calkylthio, NO,

or halogen; B4 and Rs independently of each other are hydrogen, Cs-C,alkyl, C;-C,alkoxy,

NR;R; or pheny! or R, and R; together are -C(R12)=C(R13)-C(R)=

C(R1s)~; Rg is Ci-Cqalkyl or C,-Cealkylsulfonyl; R; and R, independently of one another are

\_ /
hydrogen or phenyl; A is -S-, NRs or a group of the formula A, Z=C\ ; Zis CRy; or N;
Rﬂ)

and Ryo, R11, Ry2, Rya, Ry4 and Ry are hydrogen.

Further compounds of interest are those wherein in the formula la, wherein
R1 is a heteroaryl radical that is unsubstituted or mono- or poly-substituted by C;-Cgalkyl,
phenyl, ORg, SRy, -S-phenyl and/or by NR;Rg, it being possible for the substituents ORg and



and Rlerr], Rerr], Rerr], Rerr], Rerr] and R err] are hydrogen.

Furt her conpounds of interest are those wherein in the forrmula | a, wherein
Rlerr] is a heteroaryl radical that is unsubstituted or nono- or
poly-substituted by Cerr]-Cerr]al kyl, phenyl, ORlerr], SR err], -S-phenyl
and/ or by wileopidz err], it being possible for the substit RITWEPIRESANd

- 14- NR7R8 to formb5- or 6-nenbered rings, via the radicals Rerr],
Rlerr] and/or Rlerr], with further subst#4-tuents or with one of the carbon
atons of the heteroaryl ring. Furt her conmpounds of interest are those of
the formula Il, wherein R[err] is phenylene, naphthy- Iene, [err]

di phenyl efg.Rg (Orer ahe rsyd\smsereuhmrqé adh &t radiele Ry| Rp&and/or R &mhtfhmemebsn- '
[err] ene and oxydi phenyl ene bei ng unsub-

stituted Memwswtmmee@ftch@pena]onq@ﬁhq hetegaaryl W\%ntlon shoul d be nade of
conpounds of fornmula la and Il wherein Rlerr] is CN, (Jerr]- C[err]al koxy-
carbonyl, Clerr]-(err]haloalkyl, S(O[err]Cerr]-(err]al kK

unsubst i t (Ruettiermzongjosnds obhteregt atadoss abiseiformulsill, sytergin ¥y is p enylene naphthy-
Cerr]-Cerr] aryl Oc her exarrpl es of conpounds are those of formula la or

[l wh Yo k
ooy Ty el BTN, Qs oy PRIl YA S5REA bengers.
Cerr]-Cerr]al ky -substltu- ted S(Oferr]-Cerr]-Cerr]aryl. Most
preferred conmpounds are those of_ fornmula la or Il, where R err] is phenyl

(oubst ¢ uiethngle’ =y aval Jo Saet chaRhiibod A HapRUNRIE AL uile:

of formula la and 11 vvhereln R[err] is CJerr]-Clerr]alkyl that is

unsubst i t gtiRtedodr stbbtltetibyal-Gpaldt; Clerr] - err] al koxy,
Jerr]-Cerr]al kyl sul fonyl,

Mention should be made of compounds of formula {a and 1l wherein Rz is CN, Co-Cgalkoxy-
carbonyl, Cy-Cghaloatkyl, ${0),C4-Cgalkyl, or unsubstituted or C4-Cypalkyl-substituted S(O),,-
Cs-Cmal’)(l.

Other examples of compounds are those of formula la or Il wherein Ry and R, are CN, C,-
Cgalkoxycarbonyt, C4-Chaloalkyl, ${0),C4-Cgalkyl, or unsubstituted or C4-Cyqalkyl-substitu-
ted S(O)n-Cg'CwaI’YL

Most preferred compounds are those of formula la or 1i, where R, is phenyl (substituted as
defined above) or a heteroaryl radical (substituted as defined above) and R; is CN.

Preference is given especially to compounds of formula a and Il wherein
Rg is C-Cgalkyl that is unsubstituted or substituted by OH, Cy-Cgalkoxy, C4-Cizalkylsulfonyl,

- phenylsutfonyl, (4-methylphenyl)sulfonyl and/or by Cx-Cgalkanoyl and that may additionally
be interrupted by -O-.

Preference is given also to compounds of formula la and If wherein
R is C4-Cqgalkyl, C4-Cghaloalkyl, or phenyl! that is unsubstituted or substituted by halogen,

NO,, C,-C4haloalkyl, C4-Cqgalkyl or Ci-Cyralkyl, OR4, COOR; and/or by -OCO-C4-Cyalkyl.

Preference is given likewise compounds of formula 1a and Il wherein



phenyl suf fonyl , (4-nmethyl phenyl)sul fonyl and/or by Clerr]-C err]al kanoyl
and that may additionally be interrupted by -O. Preference is given al so
to compounds of fornula la and Il wherein Rerr] is (err]-Cerr]alkyl,
Cerr]-Cerr]hal oal kyl, or phenyl that is unsubstituted or substituted by
hal ogen, P& err]-Clerr]hal oal kyl, err]-C err]al kyFCHEP8/03750
Cerr]-Cerr]alkyl, ORerr], COORY and/oispy -OCO-(err]-Cerr]al kyl.

Preference is given |likew se conmpounds of formuia la and || wherein

- 15 - Rlerr] and Rl err] are independently of each other hydrogen,
Nerr]) & e%&}é%é%}:@ﬁ‘e{zéééw S SRty ePr nepaPh haeaenCurGq AAdCREe Y.
t th g d dent | f h
oact et Se a7 @ oudbaey] spiyflong) are [ ndependent Zuﬁst.e?ﬁt ed
by OH, C[errmarﬁ{ﬁgto];aihleoa@e OH=@HDFEDHI] al kyl sul fonyl, phenyl sul fonyl ,

4- net hyl £ - I dth

(et | BSIEat ARnR3 otn S Eyoeh ok  E0 5H5e iBc or

d err] - C aubshiakdcnooH, Chanamuxy, c@[@,% Ylﬂiﬁfn?ll Phényistibihy?, Wmetﬁﬁwﬁw%ﬂﬂyl :

(4- et h- yl phenyl ) sul fonyl napht Iy ant hr acyl sul f ony
phenant hr§® QﬂhYonpﬁa@mR{@?drtf‘athYRP@tl@l}a' ytbedrierneptedby HOt.he ni trogen at om

| nter r upt 2 e B SRR, (ECTRRaroy, e, ¢ CORRGRY, DAY, PhheltE
Irs1 ;Jnsubswlgfmyﬁwlfmyls nwthylslg??ﬁlb?%taﬂdo@lsdﬁmyl bbfprfahemh}wéwfeﬁy!]@l kog?/ :nd o
of 1 or mul B A28 o Tagethed iy BrGaen mot 1o whish i alenRges ogch Sothar Thave

one of th@efBaridYiy mlc%ay%@qnténhﬁte%ebt br 8 -Niks-; angPeci fic exanpl es of
conpounds accordin the present” invéntion are

( 4- Met hy| Baiist@nGh W ﬁhaﬁ@s eyaibstituted or, subatitateq hy@HendfdrdiyyC-Qaditcapiand itthat ;
(4- Met hyIﬁ'%Bg&yé%y|bg1l&8"8‘¥tghgpgég 2, 5-di enyl i dene) - (4- met hoxyphenyl ) - acet

onitrile;
(4- (4- I\/Eth}d$IQINR§.LdrfacgrwmnMonnwla)A-1m2Ioonexa 2, 5-di enyl i dene) - (4- met hoxyph
enyl ) - ace on|

(4- Met hyl rf@ @F&Pﬁpﬂ%‘ﬂé@é Paethenhayepnesfithe/msayingsiotRe BYY pheny! ) - acet o

nitrile, szCR orN.
(4- Met hyl sul fonyl oxyi m no- cycl ohexa- 2, 5- di enyl i dene) - ( 3- et hyl phenyl ) - aceto

nitrile;

(o ety SbAdR Skaibes B BB EA EBrdn fothE BiddefififTaritb afs ! ot V! Phenyl) -a

cetonitri
(4- Met hyI Mﬂ%m@ﬂ%lmﬁn@wmt@waé S dengideng)-plismybcdtdriitifghen- 2- yl - acet oni t

(4 Nt hyt Co PRSI O By B e - R R E el st on

trile; (4—(4-Methylphenylsulfonyloxylmmo)-cyclohexa-z 5-dienylidene)-(4-methoxyphenyl)-acetoni-
trile;
(4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(4-methylphenyl)-acstonitrile;
(4-Methyisulfonyloxyimino-cyclohexa-2,5-dienylidene)-(3-methylphenyl)-acetonitrile;
(4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(3,4-dimethylphenyl)-acetonitrile;
(4-Methylsuifonyloxyimino-cyclohexa-2,5-dienylidene)-thiophen-2-yl-acetonitrile;
(5-Methylsulfonyloxyimino-5H-thiophen-2-ylidene)-phenyl-acetonitrile;
(4-Methylsulfonyloxyimino-3-methyicyclohexa-2,5-dienylidene)-phenyl-acetonitrile;
{4-Methylsulfonyloxyimino-3-methoxycyclohexa-2,5-dienylidene)-phenyl-acetonitrile;
(4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(2-methylphenyl)-acetonitrile;
Biphenyl-4-yl-(4-methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-acetonitrie;
(4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(3,4-dimethoxyphenyl)-acetonitrile;
(4-Methyisulfonyloxyimino-2,5-dichlorocyclohexa-2,5-dienylidene)-phenyl-acetonitrile;
(4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(3-methoxyphenyl)-acetonitrile;



(4- Met hyl sul fonyl oxyi m no- 3- met hoxycycl ohexa- 2, 5- di enyl i dene) - phenyl - acet on
itrile;

(4- Met hyt sul f onyl oxyi mi no-cycl ohexa- 2, 5- di enyl i dene) - ( 2- met hyl phenyl ) - acet o
nitrile;

Bi phenyl - 4w egidaavet hyl sul f onyl oxyi m no- cycl ohexa- 2, 5- di eny picgapegorrset oni t
rile;

(4- Met hyl sul f onyl oxi m no-cycl ohexa- 2, 5- dit@nyl i dene) - ( 3, 4- di met hoxyphenyl ) ~a
cetonitrile;

(4- Met hyl sul f onyl oxyi m no-2, 5-di chl or ocycl ohexa- 2, 5- di enyl i dene) - phenyl -ace
tonitrileys.- Methylsulfonyloxynmmo—SH -thiophen-2-ylidene)- (4wmethylphe g -acetomtnle,

(4- Met hyl suINE ?g( | m no- cycl ohexa- 2,’5- di enyl i dene) - yphenyl ) - acet
onitrile: 4- eth;Xsu (o] yloxyrmmo-cyclohexa-z 5-d|enyl:dene) (4~chlorop enyi)—acetomtnielG -

(5 Vet hy| quMeupIduiRsiyIaRyAina dyEIBhORDEB-dlenylidsHRNAaphtAalBR 1) aREB RIS acet oni tr

(4 Vet hy! $8iMedhysuirnylexviraingsit-thirshan2:Widenergimelaylphenyl-asatasitdgheny | ) - acet o

nitrile; (4-Methylsulfonyloxyimino-cyclohexa-2,5-d -(2-
(4- Met hyl éul fo y I oxyyl myno cyy %)?a g len&’ll%er?f I(%Qr?ttaoxxph%mtyn acetomfnlw -aceton

itrile: (5~Methy sulfonyloxylmmo—5H—thlophen-z-yhdene)-(z 6~dlchlorophenyl)-acetomtnle,
( lseMet hy! 4tk d-Rie-sueiuBloRRstRibHeAy RISyl I &) BbR - SB LR RAG Y bheRfi SEQM t T
(4- Met hyl $eni¥ilgay| oxyi ni no- cycl ohexa- 2, 5- di enyl i dene) - ( 2- net hoxyphenyl ) - acet

onitrile; (4. .

(5- Met hyl s(t lee gtﬁfly%'ggﬁleﬁyﬁglfow%\nmm%c¥l %ex]alz erqlg)nyltdf ng) %h %‘r:%?)rﬁtemeyl )-aceto
nitrile: (5~Ethylsulfonytoxy1mmo.5H-thlophen-2~yhdene)—phenyl-acetomtnle,

s 30 N UenBlyidbRBOITRG H BBREA 2 Sl e LB bR ey o' 7Y 1 @
(4- Pent af I(WWEW'@MWOWM@PMm&y&MWgﬂyl-apétodltMe'yI i dene) - phenyl - acet

onitrile;

(5- Et hyl SOT e oy P, S e oK B Yt A HSp Rl -agetorivller i1 e

(4- Met hyl éﬁMe@mwauﬂawtmmnwepmnmwmeﬂam dighylitlene)-pliehytatatomipieeny| ) - acet o

nitrile;

(5-But yl s ett;ylsu!fonylox (l)mlgﬁsmmlognen-zyhd?qea é% gﬁogwgﬁwl) 3%%?‘3?{5'% rile:

I(5 Met hyl ﬁr(i’r-b‘myvl-%kylumonmtmmmwmldxpwnaj-islhi—mtophenle%)ieﬂﬁé)Whylametoan| tri
e;

(4- Met hyl su?f onyl oxyi m no- 3- phenyl cycl ohexa- 2, 5-di enyl i dene) - phenyl - acet oni

trile; (4-Butyl-5-methylsulfonyloxyimino -5H-thi0phen-2-yhdene)-phenyl-acetonttrile

(5 Vet hyl S MeBRNEuREMISRy IR AHE MR AR £ leJenefP&te ghl(gropﬁeny%— Cr):%ponq}llle) acetoni tr
(5 (3 Ni t K@Psmaﬂmdrbphmwsamquymm-sH#tlmopnémz-yi:dmepbhérkyl-hbetoﬁmé; 2-ylidene)

-ph | -
- EH—etnﬁl op en- ) ﬁukm%y ném% gﬁr%geg?rgﬁ-tyr qqeg( hy?qufonyloxyphenyl)-acetomtﬂIe,
(4- Met hyl @Me@ﬂduﬁmwlmyinmnd—mﬂaﬂobbémt@rﬂdéne) -(2-methoxyphenyi)-acetonitrile;

i % l L’gﬁ? 212 éﬁ@%@?ﬂ%k@ﬁ%&%h@ I{jic &VM J?»Wd{‘?l PYE@alisenelrhanghamstonitrilescet oni tr

ile; (4-Methylsulfonyloxy1mmo—S-phenylamlno-cyclohexa-z 5-d|enyhdene) -phenyl-acetonitrile;

gg e,'[vgm%/lr | g—ﬂ@%yf%e lgu?fom't_l'b;yrllmi(rjxgrgﬂ-tl%oghen- Fc)eng) (2-met%lp%lélnyl?-gcelatgr)}(ig'lltl.l fare™v!)

(5- Met hyl @Bﬁwrsuﬁmwcmmm-smhnbpmm@h&w (ZertyiphénpRbbasyipigny! ) - acet oni t

rile;

I f
- et hyl - 1@* :ﬁf?u a%&'%%‘“ﬁ‘@ﬁ" “Huorhendideneli@anethyiphemd-acstonitrile;
(4-Met hy| @:0tyisylfsnyloxyimino-8HRAiOPerAsly Mre).02-Metiihény-dL&bkitrigiene) - phenyl -a

cetonitril

(5- (4- Met H‘§Mﬁm?!ﬁyif@ﬂ"f’%wm%ﬁ!ﬁ'%eﬁéﬂ%ﬁﬁﬂwld@p%ﬁ%@dwlp@@hel)tylx -acatenitig; pheny| )
- acet oni t (4-lsBpropylsuifonyt . - -

(5- But ysuI( 2 ong)/ | gg/( v r%nx gx ﬂ!nto (I:yglgﬂexa 2,5- rfterglhgeerge) ((%4 dl%orf)%enwl 3°e§’cmet{"8h| fril
e: {4-Butyisulfonyloxyimino-cyclohexa-2 5-dlenyl|dene) -{2,4-dichlorophenyl}-acetonitrile;

(5- Hexadegabaylsmsnylowyiniing-BRioexh 3 BBRIEn . G oloBh B NeeRH G ) - 2cet on
(5- Cetyl sm—%MythMmewf)ﬁwf@Mommma@uozueya-msedver)ynaene)qemdmmphenmcmm:m| tri
| e; trile:

(4- Met hyl suI fonyl oxyi m no-cycl ohexa- 2, 5-di enyl i dene) - (2, 4-di chl or ophenyl ) -a
cetonitrile;

(4-1sopropyl sul fonyl oxyi m no-cycl ohexa- 2, 5-di enyl i dene) - (2, 4-di chl or ophenyl
)-acetonitrile;

(4-Butyl sul fonyl oxyi m no-cycl ohexa- 2, 5-di enyl i dene) - (2, 4-di chl or ophenyl ) - ac



(4- (4- Met hyl phenyl ) sul f onyl oxyi m no-cycl ohexa- 2, 5-di enyl i dene) - (2, 4-di chl or
ophenyl)-aceto- nitrile;

-17-

(4- (4- Dodecyl phenyl ) sul f onyl oxyi m no-cycl ohexa- 2, 5-di enyl i WP&%@ di chl o
rophenyl)“é%%@ﬂ %Itl’He o

(4- (4- Dodecyl phenyl ) sul f onyl oxyi m no- cy.chohexa 2, 5-di enyl i dene) - phenyl - acet
onitrile;

(5-(2, 4, 6-Tri net hyl phenyl sul f onyt oxyi m no- 5H-t hi ophen-2-yli dene)-(2-nethylp
henyl)-aC@dgrté) trlb'l i xVimino-cvel 2 5_dienviidene dic

( 4- Met hy| GfRerreHRDEMDS SRy Iaxyminescyrleheyp 2R fienyidenel 2 4EichoranneBYhars - a
cetoni trihigie;

(5- (10- (E(qoﬁoc*élcgﬂgRgny%sxffony%x}tm?%—%clc%xg@ éd?ém'md eng))—plgeny ce%/m{3 Jimenyl )-ace

tonitril ey

I( ;1 Met hyl (sqbfﬁmsrhmémymtmylswwwbmmrib—ﬁ-muep‘nén—zlﬂmhel {2-(n2thyiphienyl)-acetpntheny
acet onj e;

(4- Met hyI'é f onyl oxyi mi no- cycl ohexa- 2, 5- di enyl i dene) - (3, 4- di et hyl t hi opheny

1) -acet 0n(ﬂMbﬁh?[suifononxylmmo-cyclohexa-z 5od1enyl|dene) (4~methylth|ophenyl)-acetomtrile,

(4-Methyl sul f onyl oxyi m no-cycl ohexa- 2 dien "2 A} I _nophenyl|
) - acet oni ©r{l p@amphorsulfonylox%mmo)-sH—thsophen-z-yli ene (2~ ethy pheny ~a tomtnle

(5- Met hy| guisboslimonidkyntindthdidHexa e didnyiidefB @) 2istopyithi) sieHyl)Ricedrltiieacet o

|
UE* ot 1 GcMetiisiianyiowiminaseydatiesaehisnyidenghid - tmetaihianhamsRatgMisscet o

nitrile; (4-Methy!sulfonyloxyum1no—ﬂ_{clohexa-z ,5-dienylidene)- (4~d|methylammophenyt)-acetomtnle,
(5- Met hyl sul f onyl oxyi m no-5 hen- 2-yl i dene) - (4-ret hyl t hi ophenyl ) - aceto
nitrile: (5-Methylsulforyloxyimino-5H-thiop en-2-yl1dene)-(4-(2~propyl)pheny ~acetomtnle

(5- Vet hy | guiE@grlifniidkyitnebHithioBRERD-yidere) (e fatyiRiophehyiFaduntalzeny | ) - acet

onitrile;

( 5- Met hy| EMeiiguiionyiayimingbtthiophen-A-yvidsne-dEmethvithiophemdhaceionitit®phenyl ) - ac

tonitril g 5H- 2.
(5 Net hyl Sopt Y B 2 e ) e e Ao oni t i |
. The MﬁMﬁﬁwéhlfmy&xvmn@tﬁb@h!pg m-atyuﬂw)ﬁdlmmmmopbem-wmmle,
CO”POU“dS efh% mgénrgidwrﬂ;ﬁo Qﬂ%nbpher@é y@éﬁ%&&%&&%e%nﬁreesem both in

t he syn ( e anti ans rmor as m xtures of the two
geonetrlcal I soners. In addltlon t he substltuted nmet hyl i dene group

CUR o1 11) e i€y Dol 5 Y lsoraB8imLe e 1 HE EmoBERRTEH Al 1

can eorre e present
i nvent i onandy B¢ Bximesulfandtes qandue mesan&boihoatthe s;m(c:sez)samweaami (trians, u) dermobr
two, thre f
o o s Aol or 46 WS Le6bubSURN ST T it o, sundMUBR SHUAREHE Srd
literat ur©(R#Bs cmmm:bwm/(ctsm‘dttramg) soimesh IDepending or iR R5(ard Adhisdan reait
and 1 Vb) W' n}phto gll &e%%e%nca? %mrt]a?sl. 'lr(ii 3\5 éresent mven{ion,\/))oth the mc'iwu]iual geometrical iso-

mers and any mixtures of two, three or four geometrical isomers can be used.

Oximesutfonates (of formulae |, la and Il) can be prepared by methods described in the
literature, for example by reacting suitable free oximes (of formula iVa and 1Vb) with sulfonic
acid halides (of formula V):

—'{ l\ i O
c= c LC=N-OH + (CISO,) R, ——» -E L i

R, H
Va v o




-18 - [err] Rlerr], Rerr], Rerr], Rerr], Rerr],

Rlerr], A° mand x are as defined above. These reactions are carried out in
an inert solvent such as tetrahydrofuran (THF) or dinmeth- ylformm de (DW)
in the presence of a base, for exanple a tertiary am ne, such as triethyl-
am ne, or pRyodpasd i on of the salt of an oxine with a sul f oRCT/ERIB/B7S0
chloride. Those nethods are disclosed, for exanple, in EP-A 48615. The
sodi um sal ts of oxines can be obtalned &1 exanpl e, by reacting the oxine
in question with a sodium al coholate in DW. The oxinmes of formula IVa
required for the reaction can be prepared according to known procedures,
for example by reacting benzyl cyanides or cyanometfhyl heterocycles W th
nitro- benzenes gr nitrRnaphtal enes in the presence oRsa basfs(such ak, for

exanpl e, ﬁodi um et hoxf de of pot assi um hydr oxi ohe) n a ol soI @ent uch
as, for exdamgle, nol of DM-(cige,d %G-H-bal by ~R.B it P| Zi ni
& E.J. Bara J-080y. @HerdHP6, 4270 (1961) or P. Four‘ﬁaq:\y &nH e-

Bul | . Soc. FrA” 3223 (L968). Tenper at ures of [err‘]C to 8 [err '
especially -10[%err]C to 60[pyr]C are suitable for tihé reacti on. hasefo
transfer catalysis jyg also suit- alle to prepare oxine intennedi ates of
formula | Va. K Takahashi, et al. have described the use of benzyltriethyl

arrr[mnioum gl;llwr,lntiﬁn IR, §Q% mu@ﬂu&r@@ﬁfiﬁgﬁ)&b@&l de for the reac- ti an ofd
ni trobenzene wi enz ni e ahas | a
Ni'ppon KadhR$p 1eartioqs gz‘r’a’f%? rﬁoé’g’ t@f)rawrtl)?ggna(g%%g% dir

of for nul gitdrranadsl(ON) iRaNe p.éusaﬂcdoaedlbé&ee wmn@e 4 Rridrgadiind, 68ch as triethyl-
synt hesi s” of varj ous Ehar Egceutl rrpqxli2 ga %’5 04.2 327 %50

5, 521, 187 amine. At By fegglion eiha salk 151‘!5%""“%\" %‘ﬁ%@‘f} cist chiqgide,, Lhosg ds are -
absor ber s diskREed, ToF aRarf rel M E8-/3 48815, 2R sodiur>€alte of oRimeal cam be obtaireidnes by
reacting a sui tabl e car yl . or_thionyl c rbona/ C nd F hydr oxyl am ne
or a hyerX@'ﬂBﬁﬁn@hﬁeﬁﬁﬁ'%‘pP °leer‘ﬁéluﬁ§%h\fl f# sAdigm 92&]?‘9%1’9 @VQ%M d hal i des (of
formul a V) for exanpl e by hal osul fonation or by the Reed reaction, is

fam liar person skilled in the art and is described, for exarrpl , In
cust omary eﬁémrgqs( of fossbigolyRsrequired for the reaction can be prepared according to known

procedures, for example by reacting benzyt cyanides or cyanomethyl heterocycles with nitro- -

benzenes or nitronaphtalenes in the presence of a base (such as, for example, sodium
.methoxide or potassium hydroxide) in a polar solvent such as, for example, methanol or
DMF, as described by R.B, Davis, L.C. Pizzini & E.J. Bara, J. Org. Chem. 26, 4270 (1961) or
P. Fournary and T. Marey, Bull. Soc. Chim. Fr. 3223 (1968). Temperatures of -80°C to 80°C,
especially -10°C to 60°C are suitable for the reaction. Phase transfer catalysis is also suit-
able to prepare oxime intermediates of formula IVa. K.Takahashi, et al. have described the
use of benzyltriethyl ammonium chioride and 50% aqueous sodium hydroxide for the reac-
tion of nitrobenzene with benzyl cyanide (K.Takahashi,T.Tsubol, K. Yamada, H. lida, Nippon
Kagaku Kaishi 144-7 (1976); Chemical Abstract No. 84:105162).

Oximes of formula Va and {Vb have also been prepared.as intermediates in-the synthesis of
various pharmaceutical compounds (e.g. US 5,043,327, US 5,521,187; EP-A-371564, EP-A-
541153, ES-A-524551) or for use as UV absorbers (for instance, in US 3,374,248).

Oximes can also be obtained by reacting a suitable carbonyl or thionylcarbonyl compound
with hydroxylamine or a hydroxylammonium salt.

The preparation of sulfonic acid halides (of formula V), for example by halosulfonation or by
the Reed reaction, is familiar to a person skilled in the art and is described, for example, in
custornary chemistry textbooks.



-19- The invention relates also to the use of conpounds of fornul ae |
and Il as descri bed above, 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 act ir@;‘{@ B%S@Ci d.

| n phot oc™¥QEPPIRAbI e conpositions, oxinesul fonates act as 'l e S
catalysts: when ir- radiated with |ight 4ghey rel ease acid which catal yses
the crosslinking reaction. In addition, the aci‘d rel eased by the radiation
can, for exanple, catalyse the renoval of suitable acid-sen- sitive
protecting groups froma polyner structure, or the cleavage of polyners
contai ning acid-sensitive groups in the polyner backbone. O her

appl i cat isSindérilionrefate®@tPloghe G8¢ BEomEdlMES 8f RIALIEST aRAHRE dBcAibedabsiR, | N
the pHor in the solubility for exanpl i gnent protected b

of e, a C )
aci d- sensis Phasoipitiatoss far Fgmpeudssthat can %mo?,shnésﬁq? Hader the agkirsof; aﬁh@c'é gad/or
spari ngl YasSQHibiifitd inibidPs WH?&P&U Ré SORLMG 0T WARRis aRErel UintiENMB Rtors ot APl €

in the devel oper” by nmeans o I ght -1 nduced " conversion into the free acid,
with the adbult that they can be used as solubility inhibitors in

conmbi nation with suitable film formng resins. The invention therfore

al so pertains to a conposition conprising a) at |east one conpound that can
be crosslin mt@wm&mk%cmqsawn&f oximesiiofaten @coas igjerd curieg satalysls: wbemdund

t he sol ubi ki ' ' . j j :
e ene el i 7k B oild A6 R Sl v lpg i 86,
as descr i 4vidi rei¢ased. byrthegediation cat, tfooexannplg, ¢atalysedtheiremoval of stijiahie acidesen-
conprise furt t oL.0it4 e Sl J.Z L L . [ nNs
CorEr oo S BBioclF SR i oS0l SF Ao HMANHES, conefi
pol yf unctacid-sensitivel groups io the phlymenkgckooepOthen applicatinsaare,/for example pedigwrst er
resins, ' = A ; '
b5 e Sy hdg i o bl RS T RS BB, ok el e
exanpl e tprotestsiddbycadidsgnsitive pedtectingrgioupsat i on of acetal -functional i sed
resins is al so possible.
Finally, oximesulfonates that are sparingly soluble in an aqueous-alkaline developer can be
rendered soluble in the developer by means of light-induced conversion into the free acid,
with the resuit that they can be used as solubility inhibitors in combination with suitable fiim-

forming resins.

The invention therfore also pertains to a 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 latent acid photoinitiator, at least one compound of the formutae | or Ii as described
above.

These compositions may in addition to component ¢) comprise further photoinitiators, sen-
sitizers and/or additives.

Resins which can be crosslinked by acid catalysis are, for example, mixtures of polyfuncti-
onal alcohols or hydroxy-group-containing acrylic and polyester resins, or partially hydro-
lysed 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.



- 20 - I n addition, oxinesulfonates can be used, for exanple, as

har deners, which can be activated by light, for siloxane group-containing
resins. Those resins can, for exanple, either undergo self-condensation by
means of aci d-catal ysed hydrolysis or be crosslinked with a second
conmponent b oG €Si N, such as a pol yfunctional al cohol, 2cI/EPISN3750

hydr oxy- group-cont ai ni ng acrylic or polyester resin, a partially hydrol ysed
pol yvi nyl acetal or a polyvinyl alcohol -20kat t'ype of polycondensation of-
pol ysi |l oxanes is described, for exanple, in J.J. Lebrun, H Pode,
Conprehensive Pol ymer Science, Vol. 5, p. 593, Perganon Press, Oxford,

1989. aﬁdﬁeﬁ' &ﬁf%anbnatb@ @8 bé B84, Ifsmawe b fariehers! AhigR ciebsaswaedien

i rradi at ed var- ious wavel ength Sur pri si ngI , 1t _has been
f ound t hatby m.efosszlqmeamup;pon@WthuThQﬁwegs el f%m!q pitagfcundergo
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radiated w rtion t re blfeached after exposure to |ight,
a propert ycqmncment of the resimaiuph ab afmlyfwmgg@l rieohel, géwévomgtnvpcﬁontw&ewrc

t hr oughout t )gp;gf b ht
and whi ch p’lr&gser tg%; rlégn Qgg'lﬁ? @ﬁﬁ@@@ﬁ& ﬁbi g‘@%‘@ gic%t ,ey%ért%éc?ﬂgon
of col our|m3g:oaﬂemaatsee afi patysitpxdneseis| ¢Qﬁ¢ﬂbed f@m%@mer dhakbstebivn pd. Fedes as

har d ,
S Lot e oEPbfeefffs POASE SUBhEL VY. 5, bKHo Phamhiess AR, 1088! 7o

SInS curing of which can be
accelerated by acid catalysts such as am nopl asts or phenolic resole

ns. Pk ‘ i
eyl e,  pLPs b e FERTENEInind BT BE R R TR, ot of ver-
pol yest er ious wakgidngtbsSmrpnsmglh, ibhaebeen foand thait thesAIsB’ucturaﬂy odwdximesuliordtds ed

sur face- CO%#@%@G@@ ap\? o ?Ss[tefb‘fé XM QBSIMH S%hag l XFFe e%mgrme ggfﬁyxghen ir-

resins. ypes resins
expr essi onradiated with lightl e addthomtiﬁyair& ptéactmi after amoszilestrriigbiem p:bpertyewbinlp ise,

i n Wagner, [ Leh, ; 0

00t PTG A 4 o 030 o e e

(1978), pagmspdddns iradidted by the lightant wHiticropenpieidiused fforl thelesting ofl thick layers

Chemi stry, \Verla 1991 . R Vol . A19, 371 ff. The

conpositi ol 88'&5& rﬁ?foéjﬁgﬁs ﬂﬁ@ﬁs gfilggisga lfgg'ge coating. The surface

coating preferably conprises an am no resin. Exanples thereof are

et herified.or no heri f.i ed nel am ne a uani di. r S|

At cat al GEmeSleREE A Gaedas HardGrers. Wik R AceliieBby Bt B abE3 Bl

conpr i si ngresirise Suitabes aamcnmbreemsms aré aft heshrss the tcyihgbewhioh choibglaatelerated by

mel am ne resi.ns, (N. met hoxynet, h N- but.ox

ot iyl at ecREtCRIASIR SyPg &5 Apoasts:px FPbAIR THEGH fine R Rt kre, sapagall o

m xtures Ofnelamme, urea, epoxy, phenolic, actylic, polyester and alkyd resins, but especially mixiures
of acrylic, polyester or alkyd resins with a melamine resin. Also included are modified
surface-coating resins, such as acrylic-modified polyester and alkyd resins. Examples of
individual types of resins that are covered by the expression acrylic, polyester and atkyd
resins are described, for example, in Wagner, Sarx/Lackkunstharze {Munich, 1971), pages
86 to 123 and 229 to 238, or in Ulimann/Encyclopddie der techn. Chemie, 4th Edition,
Volume 15 (1978), pages 613 to 628, or Ullmann’s Encyclopedia of Industrial Chemistry,
Verlag Chemie, 1991, Vol. 18, 360 ff., Vol. A19, 371 ff..

The composition can for example be used as a surface coating.

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 impor-
tant in the curing of surface coatings comprising stherified 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



- 21 - pol yfunctional al cohols or hydroxy-group-containing acrylic and
pol yester resins, or partially hydrol ysed pol yvinyl acetate or polyvinyl

al cohol with pol yfunctional dihydropropanyl deri- vatives, such as
derivatives of 3,4-dihydro-2H pyran-2-carboxylic acid. As already nentioned
above, forweawd2® pol ysil oxanes can al so be crosslinked usF 0370
catalysis. Qther cationically polynerisggig materials that are suitable for
the preparation of surface coatings are €t hylenically unsaturated conpounds
pol yneri sable by a cationic nechanism such as vinyl ethers, for exanple
met hyl vinyl ether, isobutyl vinyl ether, trinmethylol propane trivinyl

et her, et hglylsnetiogal alsphels o hydroxy-geaup-coptaining aenvlig ard pelyester Beingerrpartially

3, 4-di hyd o ' i G i : .
5 oy PRS0 BBl oSSy 01T SBPOCM Pl acropropan ot
met hyl - 3, vativienysiich-asidepyatives of Brydihydro-@Hspyranricarhoxylicracid. Asairaady maationedy |
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b) pho- t winyl ethetispfar examplal diethybvinlyl gthiee isabaty! vinyk ether, timethylofprepape trivinyl

Do YTer | et oSS A B S i Y 9 B 0L R

whi ch canpiranadimerizt actolein) |arghe ,3,4rdihydordH-pyrani2scarbeylip laoidoestert ofa2-bydroxy-

sensi tisers_ and/ ot addifjves in agddition {o canpone C r om
counds. of MRSMA GNP 2 HTAN Rt Folers s A 5 Bee A o S8 Frono-
phot oi ni t aAd drGlefirs BatH as &/methyislanepNdiryipyedlidonefor Avihycarbdzoddi t i onal
photoinitiators are radical photoinitiators, such as those fromthe class
of the benzophenones, acetophenone derivatives, such as

[err]-hydegxysdin Petpbydd) REdhY mikiGre8 Maving InfdriomieYiB OF bRRIMER Bnstitadhts ESRInIng -
a- am no- acet ophenone, 4-ar Oél -1, 3-di oxdl ans, benzoin _al kyl ethers and

benzi | kePglymerisahie Hagat His 856 WRed, Suehssigiaceteatings@nagalsaen; cyed using
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1- ( 4- i soptaiplateesneary agditionaliv hexysed. e Hormestindiate, palymerisatioy lof thehynpadsrgted
- met hyl - e%_h?@g Furtnq}pééhﬂe%ﬁhé(ﬁ’d ﬁ%mgé?g%%ﬁ ???@ﬁafy%doh.l- hydroxy-1 -nethyl -

et hane, acryl oyl oxyet hoxy) - be roxy- 1- net hyl - et hane,
di phenyl ketone, phenyl -1-hydroxy-cycl ohexyl ketone,

4- mor pholyiy ] -1 di | ARLNOs DEO: : ,

A d?%?ﬁ?)@?ﬁﬁé’b\a [y, e dorsdition A Carbbe 2@ by lght, may comprise
(4- met hy| furthen photoinitiatgrs,1sensitisgis- andien gsidiives in additianeto, camponient )i eithiaydom-
ketal , bi 366y SREMALY SPH ohin VeSisedFodlithérdfh further photoinitiators, sensitisers and/or

additives.

Examples of additional photoinitiators are radical photoinitiators, such as those from the
class of the benzophenones, acetophenone derivatives, such as o-hydroxycycloalkytphenyl
ketone, dialkoxyacetophenone, o-hydroxy- or a-amino-acetophenone, 4-aroyl-1,3-dioxolans,
benzoin alky! ethers and benzil ketals, monoacylphosphine oxides, bisacyiphosphine oxides
or titanocenes. Examples of especially suitable additional photoinitiators are: 1-(4-dodecyl-
benzoyl)-1-hydroxy-1-methyl-ethane, 1-(4-isopropylbenzoyl)-1-hydroxy-1-methyl-ethane, 1-
benzoyl-1-hydroxy-1-methyl-ethane,  1-[4-(2-hydroxyethoxy)-benzoyl]-1-hydroxy-1-methyl-
ethane, 1-[4-(acryloyloxyethoxy)-benzoyl]-1-hydroxy-1-methyl-ethane, diphenyl ketone,
phenyl-1-hydroxy-cyclohexyl ketone, (4-morpholinobenzoyl)-1-benzyl-1-dimethylamino-pro-
pane, 1-(3,4-dimethoxyphenyl)-2-benzyl-2-dimethylamino-butan-1-one, (4-methylthiobenzo-
yl}-1-methyl-1-morpholino-ethane , benzil dimethyl ketal, bis(cyclopentadienyl)-bis(2,6-difluo-



- 22- ro-3-pyrryl-phenyl)titanium trinmethyl benzoyl di phenyl phosphi ne

oxi de, bis(2, 6-dinethoxy- benzoyl)-(2,4,4-trinethyl-pentyl)-phosphi ne

oxi de, bis(2,4,6-trimethylbenzoyl)-2,4-di pentyl- oxyphenyl - phosphi ne oxi de
or bis(2,4,6-trinmethylbenzoyl)phenyl-phosphi ne oxide. Further suitable

addi ti onaly, B@g@g&?itiators are to be found in US 4950581, oelteeesddisol i ne
35 to colum i ne 35. O her exanples are trihal onethyltriazine
derivatives or hexaaryl bisimda- zolyl -@nrpounds. Further exanples for

addi tional photoinitiators are borate conpounds, as for exanple described
in US 4772530, EP 775706, GB 2307474, GB 2307473 and GB 2304472. The borate
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% cationic photoinitiators,
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cycl opent adi enyl -arene-iron ex sa exanp
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of the sur ace @oatln resin in an or ga- nic Sq vent or I n water, ut t
may al so 2804462.vEhet bq;g@ cantposipde paﬂferablv gre ysedhincombiralioe %fbaﬁlectﬁqnwcnmr ng
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coat- ing composi'tions e coa i'ngs may [Ear acquers, as
used, for exanple, in the autonobile |ndustry as flnlshlng | acquers for

my L2 R es WP R OB 55, B YRR, D0 Sl B o
f :c ni shes. benzdylepeseniden (mdherosuitablg penexjdes| are d:eecnbedse USsPateinVAI 950s581, Icoémmun]t s
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wet t i ng aspehtes, thesghtediedoumd mrtdﬁ erntent 4 nggmsasxadmmm 38rlme 6Artbicokimn 3 rine,100r
sensitisers bsor bers ch as those of th

hydr oxyph@n%c'%éﬁffaleﬂylﬁﬁm%'m HJH coRpleK siais-- o6 r%%mp'ﬁh@n&?@mwm‘é"%\@\ Y

am de or m&m&%ﬂ%@?\b&éﬁﬂdﬁo&m may be added to the conposi- tions
according to the i'nvention as light stabilisers. Individual conpounds or

m xt ures of
The surface coatings may be solutions or dispersions of the surface-coating resin in an orga-

nic solvent or in water, but they may also be solventiess. Of special interest are surface coat-
ings having a low solvent content, so-called *high solids surface coatings®, and powder coat-
ing compositions. The surface coatings may be clear lacquers, as used, for example, in the
automobile industry as finishing lacquers for multilayer coatings. They may also comprise
pigments and/or fillers, which may be inorganic or organic compounds, and metal powders
for metal effect finishes.

The surface coatings may also comprise relatively small amounts of special additives custo-
mary in surface-coating technology, for example flow improvers, thixotropic agents, leveling
agents, antifoaming agents, wetting agents, adhesion promoters, light stabilisers, antioxi-
dants, or sensitisers. |

UV absorbers, such as those of the hydroxyphenyl-benzotriazole, hydroxyphenyl-benzo-
phenone, oxalic acid amide or hydroxyphenyl-s-triazine type may be added to the composi-
tions according to the invention as light stabilisers. Individual compounds or mixtures of



-23 - t hose conpounds can be used with or without the addition of
sterically hindered am nes (HALS). Exanpl es of such UV absorbers and
light stabilisers are 1. 2-(2'-Hydroxyphenyl)-benzotriazol es, such as
2-(2'-hydroxy-5'-nethylphenyl)-benzotria- zol e,

2-(3',5' dW0t9@40@428ut yl - 2' - hydr oxyphenyl ) - benzotri azol e, PCT/EP98/03750
2- (5 -tert but yl - -hydroxyphenyl)- benzgjri azol e,

2-(2'-hydroxy-5"-(1, 1, 3, 3 t et ranet hyl but yT°) phenyl ) - benzot ri azol e,
2-(3,5 -di- tert- butyI 2' - hydr oxyphenyl ) - chloro benzotri azol e,

2-(3 -tert butyl -2' - hydroxy-5' - nethylphen- | )-5-chl oro-benzotri azol e,
2- (3" - sec-theasy ompayndstcag g used Wﬁ‘?d‘?fowywﬁw yadgitian f rstericglly hinderest amines
hydr oxy- 4' gﬁgyloxyphenyl) benzotri azol e,

2-(3",5" - |-tert anyl -2 -hydroxyphenyl) benzotri- azol e,

2-(3',5 -bis-([err]-dinmethyl benzyl)-2'-hydroxyphenyl)-benzotri azol e,

mxture of rrgp?e dr&tbh UV absorbers and li ht stabllisers
but yl - E% : % 2-octyl o>?ycar l yl et kllyISg nyl ) -5-chl oro-benzotri azol e

. 2 (3 -t MM@MM, such ‘as’ 2-(2-hydroxy-5-methylphenyf)-benzotria-
o} 27 (2 by 2 R bR IR R Bor oK) R WA 2t S BRBAAY
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butyl - 2' - theirotxigzde,- (2+(2ihytoxy-SatihBy3-tetramelhyftsityiphem)cbargoviagele,z 02+(3' S>di- e,
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le with pol yl ene gl ycol

wher ei n R ostoxyearppoylethyiirhenyl)-herggjiazole, ;H%‘LﬁbPWW'a% (%3‘}";’{?‘]) R 'b[Ber -
2- Hydr Oxytﬁﬂﬂfm amerﬁ'%gnﬁﬁﬁ% 4- h@(@&)ﬁde&-ﬁ)}&‘%& 'ﬂ‘iéﬂ%ﬁbﬂeﬁ%ly benzo-

4- decyl oxy, dodec benzy| oxy “triRydroxy

2 hydt oxy. sl GaRe: bt B s - Bitase sy ARty Ine - bepzotriazote,
substi tut @Z’Qﬁ&ﬁgbﬁe-ﬁfé?ﬂga élaqatra%eﬂugrb%é{l?zOy%Mion%pz-g‘-ﬁﬁédoﬁym{sﬁstemmxh

salicylate, octy eny resorc

bi s(4-ter tprgduqu|qieZT@ov;eryb@lslcﬁ’dzwmetmxyc@mwythyeeohmrnm-phenyi]-benzotnazole with
3,5-di-ter r uL -
250 el 400 RERHRICR.AS08 i b U BRI oy -
3, 5-di -terZH-bem;dmaaoh&-mmw{enzm c acid octadecyl ester

3, 5-di -t erd - Pyt Yhads | ' Uty I

20200 1 Pt babNRARRI 4 08 AV ot S BB,

or isooct ;dodesylexy,, 4a>eaaylw 4[224"Ftnhydroxylmmwdmyd 4velirhgthoxasdetivative.

?e$¥?nga£r- _____ ed ben th b@é&rtenebuty?-phenﬁgahcy&

N-([err]- qmehsdmalsd:ylatexgetﬂmerm samylate rdjﬂehz@lﬂéebrf&wof ibie| P lterbButylbenzoyl)resorcin-

- 24 ol, benzoylresorcinol, 3,5-di-tert-butyl-4-hydroxybenzoic acid 2,4-di-tert-butylphenyl ester,
3,5-di-tert-butyl-4-hydroxybenzoic acid hexadecyl ester, 3,5-di-tert-butyl-4-hydroxybenzoic
acid octadecyl ester, 3,5-di-tert-butyl-4-hydroxybenzoic acid 2-methyl-4,6-di-tert-butylphenyl
ester.

4. Acrylates, such as a-cyano-8,B-diphenylacrylic acid ethyl ester or isooctyl ester, a-carbo-
methoxy-cinnamic acid methyl ester, a-cyano--methyl-p-methoxy-cinnamic acid methyl es-
ter or butyl ester, o-carbomethoxy-p-methoxy-cinnamic acid methy! ester, N-(B-carbometh-

oxy-B-cyanovinyl)-2-methyl-indoline.



5. Sterically hindered am nes, such as

bis(2, 2,6, 6-tetranet hyl -pi peridyl)sebacate, bis(2, 2,6, 6-

t et ramet hyl - pi peri dyl ) succi nat e,

bis(1, 2, 2,6, 6-pent anet hyl pi peri dyl)sebacate, nbutyl-3,5-di-

tert-but yw §%Q£pxybenzyl -malonic acid bis(1,2, 2,6, 6-pent pxarkpsoineri dyl)
ester, conden- sation product of

1- hydroxyet hyl -2, 2, 6, 6-t etranet hyl - 4- w2 oxypi peri di ne and succinic acid, -
condensati on product of

N, N -bis(2,2,6,6-tetranethyl-4-piperidyl)hexanmethyl enedi am ne and
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erythritol diphosphite, bis(2,4-di-tert-butyl phenyl)pentaerythritol
di phosphite, bis(2,6-di-tert- butyl-4-nethyl phenyl)pentaerythritol
diphosphite bi s-i sodecyl oxy- pentaerythritol diphosphite,

bi's(2, 4-di tyl - 6- met hyl phenyl ) pent aeryt hritol di pho
bi s- (2, 4, év{>§§131[42$’t but yl phen- yl)pentaerythritol di phosph| ‘g'l"t':&s’””“

tri stearyl sorbitol triphosphite, tetrakps(2,4-di-tert-butyl phenyl)-
4,4' - bi phenyl ene di phosphonite, 6- |sooctyloxy 2,4,8,10-tetra-tert-butyl -
2H di benzo] d, g]- 1,3, 2-di oxaphosphom ne, 6-fluoro-2,4,8,1
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r educed aqd/or ot her fight sources can be used

phot osensY meé‘@eﬁﬂ@ itel dip ite, Wistearybsorbitoldriphasphite, éﬂwﬂs(ﬁsﬂd@sie‘("égwlphenylr
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t hi oxant hones c%n densed Isf?lgornalg%té C '&ﬁ@%ﬁ*&?ﬁghﬁ e-()gé@ %%(%ff‘bdr!ré?r}c
ani nes (aguﬂef%@ﬂ@@&ew')ﬁthﬁﬁﬁﬁﬁﬂhﬁe in US 4069954 or V\D 96/41237) or ca-
tionic and basic colourants (as described, for exanple, in US 4026705), for
exanpl e egsine, rhodani ne and erythrosine col ourants, as well as dyes and

pi gment s auchylight stabiligerspancalsarbe aidded,fon PxaBRles® aMadjaent sntade-cadling layer

7036179- ArorkRvHickIR /15440
EP 568993, JP 5005%3@gmﬁﬁa@ﬂ&éﬁnﬁ\@mﬁa@g‘éﬁg@%g3&&9&3 @%&@WXQA FEde-
4294148- /centputEmAcvating aye0 sRg e AIBrne8 DAL, thEBto¥MY2acqLiEP of Afihjishirly Gequet3,
EP 726497, g% . O her customary additives are - depending on the
I nt ended u\gratﬂ-%cgpt | c% a%errl. ghteners, fill ers, pi gnents, colourants, wetting
agents or flow inprovers. :
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sui t abl e.crease the spectral sensmvity s0 that the irradiation period can be reduced and/or other fight
sources can be used. Examples of photosensitisers are aromatic ketones or aromatic alde-
hydes (as described, for example, in US 4017652), 3-acyl-coumarins (as described, for ex-
ample, in US 4366228, EP 738928, EP 22188}, keto-coumarines (as described e.g. in US
5534633, EP 538997, JP 8272095-A), styryl -coumarines (as described e.g. in EP 624580),
3-(aroylmethylene)-thiazolines, thioxanthones, condensed aromatic compounds, such as pe-
rylene, aromatic amines (as described, for example, in US 4089954 or WO 96/41237) or ca-
tionic and basic colourants (as described, for example, in US 4026705), for example eosine,
rhodanine and erythrosine colourants, as well as dyes and pigments as described for exam-
ple in JP 8320551-A, EP 747771, JP 7036179-A, EP 619520, JP 6161109-A, JP 6043641,
JP 6035198-A, WO 93/15440, EP 568993, JP 5005005-A, JP 5027432-A, JP 5301910-A, JP
4014083-A, JP 4294148-A, EP 359431, EP 103294, US 4282309, EP 39025, EP 5274, EP
727713, EP 726497 or DE 2027467,

Other customary additives are - depending on the intended use - optical brighteners, fillers,
pigments, colourants, wetting agents or flow improvers.



O her exanples of additional photoinitiators or additives have been given
her ei nbef ore. Oxi mesul fonates can al so be used, for exanple, in hybrid
systens. Those systens are ba- sed on fornulations that are full cured by
two different reaction mechani sns. Exanples ther- eof are systens that
conpri se ¢aypweiasy S that are capabl e of undergoi ng an aci dPEHERISIES
crosslinking reaction or polynerisation reaction, but that also conprise
further conponents that crosslink by a “®ond rrechani sm Exanpl es of the’
second nechani smare, for exanple, radical full cure, oxidative
crosslinking or humdity-initiated crosslinking. The se- cond curing .
rrechani sm may be initiated purel y thermal ly, if necessary vm th a suitable
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initiators, such as cobalt salts, enables the curing to be assis
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necessary, the surface coati n%p Imis then fully cured by nmeans of heat
t r eat ment ¢ond quiieg dreRhanIsEsMaY dmmpa@urelsothermalb'aﬁ nap%aa'ewmé&uiﬁhle eatai ng

moul di ngs E@gﬁ?lgég%%ﬂﬁefhg?ﬁh@iﬁ?a'%eﬁ&'iﬁ)ﬂl%t&ﬁ'u&@ﬂs'Sts of a self-supporting

matri x ma eria or exanpl'e ass fibre fa- bric, inpregnated with the
phot ocuring formul ation.
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conprising com %ounds or mu tep.
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phot osensjibi-ugnafik dddiBP 6P a cBmPoRdR R4S ratlical-forming under thermal conditions, such
as an azo compound, for example 2,2'-azobis(4-methoxy-2,4-dimethylvaleronitrile), a tria-
zene, a diazosulfide, a pentazadiene or a peroxy compound, such as, for example, a hydro-
peroxide or peroxycarbonate, for example tert-butyl hydroperoxide, as described, for exam-
ple, in EP 245639. The addition of redox initiators, such as cobalt salts, enables the curing to
be assisted by oxidative crosslinking with oxygen from the air.

The surface coating can be applied by one of the methods customary in the art, for example
by spraying, painting on or immersion. When suitable surface coatings are used, electrical
application, for example by electroimmersion coating, is also possible. After drying, the sur-
face coating fitm is irradiated. If necessary, the surface coating film is then fully cured by
means of heat treatment.

The compounds of formulae 1 or |i can also be used for curing mouldings made from compo-
sites. A composite consists of a self-supporting matrix material, for example a glass fibre fa-
bric, impregnated with the photocuring formulation.



The invention accordingly relates also to a photoresist based on

oxi mesul fonates as photo- sensitive acid donors, the photoresist conprising
as oxi mesul fonate a conmpound of forrmulae | or 11. The difference in
solubilit i rradi ated and non-irradi ated sections t as a
result of&ﬁgg’ﬁﬁ‘?g-cat al ysed reaction of the resist materi al uér}?ﬁ%%gr
after irradiation of the re- sist may heyzaf two types dependi ng upon which
further constituents are present in the resist.” If the conpositions
according to the invention conprise conponents that increase the sol ubi-
lity of the.co ition.in the devel oper after radiation, the resist is
posi t i ve.':{]el"sfsfE s%%ﬁf 1 k8, PTRRATS! ?%&&%Wﬁﬁdﬁ@ﬂ'?é ﬁ&&te‘["ﬁe"%’&ﬂ'ﬁﬁ'ﬂ PG of
t he conpqmbhﬂsmffafmmaelowladolwwmyatdi@/ewp&lgsétep S negat i ve. The invention
accordingly relates als Eo a neg e phot po itive

phot or esi’ % alrea H'ée'B')?P app¥e oM $fIPTRY ,cange ofpsensitive i n

chem cal |a¢(cﬁdmior§heibﬂcﬁ@'9§i‘?s§. A chemcally arrpl [ f I ed phot oreS| st iIs
understood to be a resist conposition the photosensitive conponent of

whi ch, when irradiated, provides only that anount of acid that is required

to catal yige me:ﬁtiemaeaérdrng@%lam aéo &I a |p‘ﬁ8ﬁ)§'eéi§i %aé‘é‘d 6n SRifREshifforRtes 0&@@5&‘ oL of

t he resi st g b L ltimate differences in solubility
bet ween |SP?%{HY%?‘§'3{ aﬁ’fHSﬁ B P ?tPERﬂséF%'Bp%ﬁ'@%és gximegidfopate: & pempatindraf faymulae
devel op. torlthe i nvention accordingly relates also to a chemcally anplified
phot or esi st. Subj ect of the invention further is the use of a conpound of
the formula I or Il as photosensi- tive acid donor in a photoresist. Such

resists epbi d?ﬁéreﬁéb Wﬁdﬂﬁlﬂf’ 'b@ﬁvée‘nﬁﬁ@&é l(?)tfﬂ‘lﬁ'ﬁ&:hf@dtéécﬁ d @%&u?é‘a?fa

di fferent wave- 8 sihce conpoun r mul ae can be easily
tuned ov&esult erﬂa%laci SAtplysed reaction |of t@o’tes@hmgteaaﬁ durisg ot aftenirradiation of the re-
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the opti G§lofake ebmbbsitior ik the 88GISHEr WRBPiraklaBth, &hé Pdbist is positive. If, on the other
hand, those components reduce the solubility of the composition after irradiation, the resist is
negative.

The invention accordingly relates also to a negative photoresist and to a positive photoresist.

The oximesulfonates of formulae | or Il can also be used in chemically amplified resists. A
chemically amplified photoresist is understood to be a resist composition the photosensitive
component of which, when irradiated, provides only that amount of acid that is required to
catalyse a chemical reaction of at least one acid-sensitive component of the resist, as a re-
sult of which the ultimate differences in solubility between irradiated and non-irradiated areas
of the photoresist first develop.

The invention accordingly relates also to a chemically amplified photoresist.

Subject of the invention further is the use of a compound of the formula 1 or Il as photosensi-
tive acid donor in a photoresist.

Such resists exhibit an outstanding lithographic sensitivity to radiation of different wave-
length, since compounds of formulae | or Il can be easily tuned over a broad range of the el-
ectromagnetic spectrum. The photoresists according to the invention have excellent lithogra-



Aci d-sensitive conponents that produce a negative resist characteristic are
especially com pounds that, when catal ysed by acid (the acid forned during
i rradi ati on of the conpounds of fornmulae | or I11), are capabl e of

under goi ng a crosslinking reaction with thensel ves and/or with one or nore
further c of the conposition. Conpounds of that typempbfesrser
exanpl e, e knomn aci d-curable resins, such as, for exanple, acrylic,
polyester al kyd, nel- am ne, urea, epezg-and phenolic resins or m xtures-
t hereof. Am no resins, phenolic resins and epoxy resins are very suitable.
Aci d-curable resins of that type are generally known and are described, for

exarrpl e, pysTany] . ;
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f ur f ur al celidemntédntbf thepegatild gonipositiohor mal dehyde, and- a phenol, for exanple
unsubstituted phenol, nono- or di-chlorosubstituted phenol, such as.
p- chl orophenol, phenol nono- or di- substituted by (Jerr]-Cerr]al kyl, such

as o-, I mEspectwyc pfeﬁel’red hﬁeaclcftcdlrabls peging rb)’eSalljmfnotreé‘hsabsUdﬁ| ﬁ@%ﬁletheriﬁed or
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methoxymethyl glucoril and N,N'-dimethoxymethylurone are the acid-curable resins given the

greatest preference.

The concentration of the compound of formula | or If in negative resists is in general from 0.1
to 30, preferably up to 20, percent by weight, likewise based on the total solids content of the
compositions. From 1 to 15 percent by weight is especially preferred.

Where appropriate, the negative compositions may additionally comprise a film-forming poly-
meric binder. That binder is preferably an alkali-soluble phenolic resin. Well suited for that
purpose are, for example, novolaks, derived from an aldehyde, for example acetaldehyde or
furfuraldehyde, but especially from formaldehyde, and a pheno!, for example unsubstituted
phenol, mono- or di-chlorosubstituted phenol, such as p-chiorophenol, phenol mono- or di-
substituted by Cy-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-



such as p-vinyl phenol or p-(1-propenyl)phenol or copolynmers of those
phenols with one or nore ethylenically unsaturated materials, for exanple
styrenes. The amount of binder should generally be from30 to 95 percent by

wei ght or r ef erably, from40 to 80 percent by wei ght n
t hus i ncl uﬂ@ 901429 5 speci al enbodi nent, as al ready rrentloneg& ?){ylﬁgﬁy%ogga-

tive, alkall-developable phot oresi sts, caguising an oxi nmesul fonate of
formula | or Il as des- cribed above, an al kali*sol uble phenolic resin as
bi nder and a conponent that mhen cataly sed by an acid undergoes a
crosslinkin

ction with {a nd/ wi th the mdeB sle.cifa\ll
br o or r ed MARBReRRICPRRE A5 Suin <re opi and 8 PRI Pasee 2D HBBRRRINL
vei ght oxi muieﬁmhels, for mﬁ»ﬁiettmrﬁﬂnowérem vinyi- wnd ghiropénybsytiuéd pherdfd, N
as bi nder r ex t hose ve a% fromQ,5 Ito 30
o cent bypueBiegr-VBYPRe o8 fr1cProasAPBene B copaets st doss Berals wht on or
per cent ag e??;@eémem@t @nkitﬁra@dhmd&r@&nfdg fé&aﬁbte@t}&eﬁésmtlfﬁé labrioQnt of:Mridér BRAd ak
or especia en as bi nder ative resist havi
ospect al | bl 5P &ien #¥ kisk aEBER By wRlon of GrPlegttl. FOMAG S SOPRRe By o
as acid generators, which can be activated photochem - cally, for the
aci d-cat al ysed crossl i nki for exanpl e, poly(glycidyl)nmethacrylates in

nega- tive W§Y§1“°§)’§¥%WEE‘%§®C@§ 2 SBedial; Q{R‘PWP%@}? alpady mentinned, ghoue, negsr
exanpl e, Qwe%aﬂx-&ve?dpablef‘pﬂa%rbél% é&ﬁ&asxﬂ%éﬁbxm%@é’lfonatmmlhq of | as des-

pol ymeric conpounds that are al kali-insal but are cleaved in
presence oM ﬁé agovey anglkalisghbie phepoliseersip asdindesagd @ samponent @éhWH?’I‘ gatalyn

such a mangabytditdcid Gidergous PErdSsImking 18aRIOR wWithdseRhRFd/8NPIHE Hu\abea cust ormary
al kal i ne devel oper and/or that cause an otherw se al kali1-insoluble and

aci d-resi stant additional binder to becone soluble in the deve- | oper,

produce a ARPéédebié@(J En‘%?ér?é&f%hh%fftﬁéth mtreé.gsaoﬁ priSERARI 1 {9 %}WB?W&?*&O

the inven- tion st ances of ype ar referred tO
sol uti on amesulfenate, fromsiOtor Whpsroentdivoweight ofea pherslic esin as hinden fenexasple

theref ore dacruias. m@tﬁhoef:l WbbYE and R 85 1550 gdé?éﬂn?ﬁ%@ve;r?gf’g#é *‘ﬁé‘i’amlpe resinas |

al kal i ne-devel opabl e toresi sts, conprising a co
and at | ed#@ssining 6&9@% the persentagess relafingalol the polideepantentiof the spmppsitiom Withm

di ssol vi ”%W&aﬁ%r%ﬁﬁ?ﬁhgﬁvﬂﬁﬁ r@ﬁ'ﬁf Ph@f‘rgl ds'Bhd&28 REgative WES Rdbirlg Especially

presence of an aci
-30 - togodipeeperiasis obeinesk s remain that are soluble in the devel oper
and/ or that cause an acid-re-

Oximesulfonates can aiso be used as acid generators, which can be activated photochemi-
cally, for the acid-catalysed crosslinking of, for example, poly(glycidyl)methacrylates in nega-
tive resist systems. Such crosstinking reactions are described, for example, by Chae et al. in
Pollimo 1993, 17(3), 292.

Monomeric or polymeric compounds that are alkali-insoluble but are cleaved in the presence
of acid, or are capable of being rearranged intramolecularly, in such a manner that reaction
products remain that are soluble in a customary alkaline developer and/or that cause an
otherwise alkali-insoluble and acid-resistant additional binder to become soluble in the deve-
loper, produce a positive characteristic in photoresist compositions according to the inven-
tion. Substances of that type are referred to hereinafter as solution inhibitors.

As already indicated hereinbefore, the invention therefore includes, as a further special em-
bodiment, positive alkaline-developable photoresists, comprising a compound of formula | or
Il and at least one compound that substantially prevents the composition from dissolving in
an alkaline developer, but that can be cleaved in the presence of an acid in such a manner



si stant additional binder that would otherw se be virtually insoluble in
the devel oper to dis- solve in the devel oper. There may be used as

sol ution inhibitors nmononeric and pol yneric organi c conpounds ha- ving
functional groups that would be soluble per se in an alkaline nedium for
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Such chemically amplified positive resist systems are desctibed, for example, in E. Reich-
manis, F. M. Houlihan, O. Nalamasu, T. X. Neenan, Chem. Mater. 1991, 3, 394; orin C. G.
Willson, “Introduction to Microlithography, 2nd. Ed.; L. S. Thompson, C. G. Willson, M. J.
Bowden, Eds., Amer. Chem. Soc., Washington DC, 1994, p. 139.

In positive resists of the mentioned type a film-forming, polymeric solution inhibitor can either
be the only binder in the photoresist or can be used in admixture with an acid-inert binder
and, where appropriate, a monometic solution inhibitor.

Examples of acid-inert binders are novolaks, especially those based on 0-, m- or p-cresol
and formaldehyde, also poly(p-hydroxystyrene), poly(p-hydroxy-a-methylstyrene) and copo-

lymers of p-hydroxystyrene, p-hydroxy-a-methylstyrene and acetoxystyrene.



and/or methacrylic acid and (nmeth)acrylic acid esters, which are reacted in
known manner w th di hydrofuran, 3,4-dihydropyran, benzyl halides, alkyl
hal i des, hal oacetic acid, hal oacetic acid esters, chlorocarbonic acid
esters, alkglsulfonyl hal i des, aromatic sul fonyl halides, dial-_kyl
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p- (2-tetrahydropyranyl)- oxystyrene or paftert-butyloxycarbonyl)-oxystyrene
with (nmeth)acrylic acid, (neth)acrylic acid esters and/or p-acetoxystyrene
and pol yners of p-hydroxystyrene and/ or p-(2-tetrahydropy-

ranyl ) -oxystyrene wi th 3-hydroxybenzyl (neth)acrylates, which can, if
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can also combine two of above mentioned structures like for example (2-tetrahydropyranyl)-
oxynorbonylaicohol acrylates or (2-tetrahydropyranyl)oxymethyftricyciododecanemethanot
methacrylates. Examples for such monomers are given in US 5621019. The monomers may
also carry organosilicon radicals in order, for example, to further increase the resistance in
the case of dry etching processes, like for example trimethylsilylmethy! {(meth)acrylate.

The invention accordingly also relates to a chemically amplified positive resist comprising as
photosensitive acid donor a compound of formula | or II.

The invention relates also to a photoresist comprising polymers that are transparent down to
the wavelength region of 180 nm.



Anot her enbodiment is a positive resist conprising from40 to 90 percent by
wei ght of an acid-inert filmformng polyner as binder, from5 to 40
percent by wei ght of a nononeric or polyneric conmpound having protecting
groups renovable by acid catalysis and fromO0.5 to 25 percent by wei ght of
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out and t hgmiigOniters disidesiis alshRdblél dediope? dnddium. That inhibiting effect can be can-
celled by irradiating the mixture with actinic radiation, so that a positive image can be pro-
duced. Such an application is described, for example, in EP 241423.

A further special embodiment of the invention is, finally, a positive resist comprising a com-
pound of formula | or {l and a binder that is virtually insoluble in an alkaline developer and
that becomes soluble in the developer in the presence of the photolysis products of the com-
pound of formula | or Il. In this case the amount of the mentioned oximesulfonate compound
is generally from 5 to 50 percent by weight, based on the solids content of the composition.

The use of the oximesulfonates according to the invention in chemically amplified systems,
which operates on the principle of the removal of a protecting group from a polymer, gener-
ally produces a positive resist. Positive resists are preferred to negative resists in many ap-
plications, 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 ad-



the customary manner. In addition to the nentioned constituents, both the
negative and the positive photoresist conpositions nmay additionally
conprise one or nore of the additives customarily used in photoresists in
the amounts fanmiliar to a person skilled in the art, for e%ﬁsﬁiﬁ&"

| mpr over s WQW@¥HEY agents, adhesives, thixotropic agents, colourants
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Chem Letters cation, conpo tlons must
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Other compounds that accelerate the acid formation or enhance the acid concentration may
aiso be used in combination with the oximesulfonates of the formulae | or I} according to the
invention in positive or negative resists or imaging systems as well as in all coating applica-
tions. Such acid amplifiers are described e.g. in Arimitsu, K. et al. J. Photopolym. Sci. Tech-
nol. 1995, 8, pp 43; Kudo, K. et al. J. Photopolym. Sci. Technol. 1995, 8, pp 45; Ichimura, K.
et al. Chem: Letters 1995, pp 551.

For application, the compositions must generally also comprise a solvent. Examples of suit-
able solvents are ethyl acetate, 3-methoxymethyl propionate, ethyl pyruvate, 2-heptanone,
diethy! glycol dimethyl ether, cyclopentanone, cyclohexanone, y-butyrolactone, ethyl methyl
ketone, 2-ethoxyethanol, 2-ethoxyethyl acetate and especially 1-methoxy-2-propyl acetate.
The solvent may also be in the form a mixture, for example of two or more of the above-
mentioned solvents. The choice of soivent and the concentration depend, for example, on
the nature of the composition and on the coating method.



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 0.01 [err]mto nore than 100 [err]m Possi bl e areas of use
of the conypesbhiey according to the invention are as fol | oRCT/RPIS0ITSO

phot oresi sts for electronics, such as etching resists, electroplating
resists or solder resists, the manufact ard-of integrated circuits or thin
filmtransistor-resist (TFT); the manufacture of printing plates, such as
of fset printing plates or screen printing stencils, use in the etching of
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case of negative photoresists. |In general, drying tenperatures shoul d not
exceed from80 to 130[err]C The resist coating is then irradiated
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O fset Prijabiiogs fby gabstlgtesoof?’aﬁ'tfp%s, including wood, textiles, paper, ceramics, glass, plastics,
such as polyesters, polyethylene terephthalate, polyolefins or cellulose acetate, especially in
the form of films, but especially for coating metals, such as Ni, Fe, Zn, Mg, Co or especially
Cu and Al, and also Si, silicon oxides or nitrides, to which an image is to be applied by
means of image-wise irradiation.

After the coating operation, the solvent is generally removed by heating, resuiting in a layer
of the photoresist on the substrate. The drying temperature must of course be lower than the
temperature at which certain components of the resist might be thermally cured. Care must
be taken in that respect especially in the case of negative photoresists. in general, drying
temperatures should not exceed from 80 to 130°C.

The resist coating is then irradiated image-wise. The expression "image-wise irradiation” in-
cludes irradiation in a predetermined patten using actinic radiation, i.e. both irradiation
through a mask containing a predetermined pattern, for example a transparency, and irradia-
tion using a laser beam that is moved over the surface of the coated substrate, for example



After the irradiation and, if necessary, thermal treatnent, the
unirradiated sites (in the case of positive resists) or the irradiated
sites (in the case of negative resists) of the conposition are renoved in a
manner known perse using a devel oper. It is generally ne al | ow
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accele- rate that reaction and hence the devel opnment of a sufficient
difference in solubility between the irradiated and unirradi ated sections
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of the coyftdignd Raldiatish el if heAcisaly, Mbrmal ﬁemeﬁt, e uﬁiH’Q{zﬁte'd’Eitwgn%%( ghaper
bei ng renoved. |If necessary, slight agitation of the workpiece, dgentle

brushi ng ¥ Pogitive msistsiprithe irrasiated, sitesplin theznaise of negative resists) ofthe gomaosition
accel er at gyrg Péthovddin aGRShe? kRdwn Ebﬁsa%@&a?@é:&@d ne devel opers customary
e, (0}

in resist technology may be used, for exXanp r the devel opi ng. Such
devel opers conprise, for exanple, sodium or potassium hydroxide, the
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but preferabl’y netal -free bases, suc anmoni a’'of amn
et hyl ami ndo afiow the: agigHsengitive, companieptsantitivg resisit composition tarreact, Intorderttb\dcestene,

met hyl di Wal-w ' . di t.han 1,n
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t et r amet hytheiirraskdtechang dnissadiatechsections aftheyrksistmatingrirtherdeveidper, Heecoating is

devel oper ; . . 336, -

sol uti ons pé‘?fg"aé’  heated y eﬁopl;e {Peng dayeiopse- The heating F3n gisp Recgrrmied QHt o pequn

manner befduring theeirradiatior XEamperatsissudfi froms 60w it B0PCaareqpreferatiy us¥d. The period of
The, choi ce of devel oper depends on the

approxi mately . 0.1 are Il suited. | :

nature of ° edmfjﬁ&“rt\ggl@aiﬂg &:8ad.i thgecassycthe eRfimym pakod gan be detest

t he bi ndeminsdasily t5yf a pboh &killkd iMthePdIPbP Imeaing P aFBWGbatine|ddpeAMBRRUR is ge-

devel oper solu- tions may, jf necessary, also conprise relatively smﬁ?
Teu setondsdp

amount s of el Moy a Several misirase Fevexasmnle. a peradcef|fras 4@t 300 se-
sol vent's tchAds iBaRnPSuiRBRENhdrPa hBIHE Yl REAnd froth AStodeEminlifs vﬁ?&gnag&givggﬂon

cycl ohexanone, 2-ethoxyethanol, tol uene, acetone, Isopropano
m xtures &V} \‘zﬁ)"'?ﬁd- Hds impartant far dhe latentracid donars peeniding d: theuibyantigauin the uni-
devel oper reiRite3ites oPARE Festil td3e stable under those processing conditions.

The coating is then developed, the portions of the coating that, after irradiation, are more so-
luble in the developer being removed. If necessary, slight agitation of the workpiece, gentle
brushing of the coating in the developer bath or spray developing can accelerate that pro-
cess step. The aqueous-alkaline developers customary in resist technology may be used, for
example, for the developing. Such developers comprise, for example, sodium or potassium
hydroxide, the corresponding carbonates, hydrogen carbonates, silicates or metasilicates,
but preferably metal-free bases, such as ammonia or amines, for example ethylamine, n-pro-
pylamine, diethylamine, di-n-propylamine, triethylamine, methy! diethylamine, alkanolamines,
for example dimethyl ethanolamine, triethanolamine, quaternary ammonium hydroxides, for
example tetramethylammonium hydroxide or tetraethylammonium hydroxide. The developer



tyl cel | osol ve/ wat er. It is knowmn fromEP 592139 that oxinmesul fonates can
be used as acid generators, which can be activated by light in conpositions
that are suitable for the surface treatnent and cl eani ng of gl ass, :
al um nium and steel surfaces. The use of those conpounds in such

or ganosi | a%?‘gyﬁgﬁrrs results in conpositions that have si gnpEiERIsidsysobetter
storage stability than those ob- tained when the free acid is used.

Oxi mesul fonates can al so be used to proed@8e so-called "print-out” inages
when the com pound is used together with a col ourant that changes col our
when the pH changes, as des- cribed e.g. in Japanese Patent Application JP

Hei 4 328%%%@89 Grd %bdé%lﬁzﬁ?@%%N,%Qre%ga@t'&il%ﬁé@ﬁ%ﬁit@dié RiFRerBsToRAyseSFer

according to 199672 al'so to nonitor goods that are sensitive to heat or
radi at i on.exampigigelutions havinahawoymality iohaaprosimateinds! are well duited.| Ther chaiceqt
hibit alr Lk e m L gt

of sui tabfdgéé’\%}g@gf@‘%%ﬁg? %qulﬂﬁgﬂf:bo%@ﬁé g R%mg%&uﬁ%ﬁé{cﬁéeﬁgéém onoﬂ%@é‘l&é gg I n
t he case d#reuefithe binder Hsadoernfiae resbing whetlysisPrediics: dhe paueeiedeveloper solu-
aci d- sensigdd égga%r ik i : LS ki t .
col our chg&igé?nﬁkfﬁggpossftﬂﬁg ?ﬂﬁngg r%Yﬁié\} e%élrgé}lg%rtﬁ%lfntssgg“%ﬂg?tcﬂgggttsiég‘g% c';for

sol ubl e piganimsolvepts: Jipieal oraanicisaieantsibat cange added to émm!opgﬁ!mgﬁﬁom& EP

742255) fo €. Rl-: 18 ol ' ' ; i N
(he. pr oduciTBi gplcRerdlERe, Siatithe aidh 1BfeRt Skt A irophti 30 2ba il o
out i magestwarat mardiof those sajyphiscAttypicad aquénais/organicdéveionpep ystern i$ basad on Bu-

pi gnment precursor differs fromthat of the precipitated pignment crystal.
Conposi t i dylsellmsbivg ™ praterensi ti ve dyes or latent pignents in conbination with
oxi mesul fona- tes can be used as light indicators-or sinple throw away
dosineters. Especially for light, that is invisible to the human eye, I|ike
UW- or | Rt istdmownsrochEBGOR21E thatoximesuifonates ear bée used as acid generators, which can
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shape pol yreranera v BER et RRE AR ZUR TR Purde s eafaiti
t hey ha?/fe éffgiasseqhnhmgdmmmﬂ(cjméélisea‘am. e pisetot thidse agrpoopds Fosuchneryamosdanee
oxi mesul fonates can be used .o patfern coniugated. enjs- SiVve. rs a
Goscr: bed PRte ool B EonposigEHat iavegieanty St Azzosapanb drd Fde 3y
392. Such tamktiavendhefresacidés geedyners can be used to manufacture

m croscal ar pat- terned Light Emtting D odes (LED) which can be used to
manuf acture di splays and data sto- rage nedia. In a simlar way precursors
for polyi nDgaRsGifonatestednyalsd de nised s pedduceisolcaliéd thrinkout” images when the com-

pound is used together with a colourant that changes colour when the pH changes, as des-
cribed e.g. in Japanese Patent Application JP Hei 4 328552-A or in US 5237059. Such co-
our-change systems can be used according to EP 199672 also to monitor goods that are
sensitive to heat or radiation. In addition the newly claimed compounds of formula | or I} ex-
hibit already a colour change on their own when they are exposed to light of suitable wave-
fength. This color-change must not be as pronounced as in the case of using it in combina-
tion with the beforementioned acid-sensitive colourants, but it is well visible.

In addition to a colour change, it is possible during the acid-catalysed deprotection of soluble
pigment molecules (as described e.g. in EP 648770, EP 648817 énd EP 742255} for the pig-
ment crystals to be precipitated; this can be used in the production of colour filters as
described e.g. in EP 654711 or print out images and indicator applications, when the colour
of the latent pigment precursor differs from that of the precipitated pigment crystal.

Compositions using pH sensitive dyes or latent pigments in combination with oximesulfona-
tes can be used as light indicators or simple throw away dosimeters. Especially for light, that
is invisible to the human eye, like UV- or 1R-light, such dosimeters are of interest.



bile protecting groups that change solubility in the devel oper) can be
irradiated to formpat- terned polyimde | ayers which can serve as
protective coating, insulating |ayers and buffer layers in the production
of m crochj 1@@? printed circuit boards. The fornulationﬁ & be
used as coh g? 9coatings, phot ol magabl e di el ectricas as they are used in
sequential build up systens for printed-@zi-cuit boards, stress buffer

| ayers and isolation layers in the manufacturing of conputer chips. It is
known that conjugated polyners like, e.g. polyanilines can be converted
from sem con- ductive to conductive state by neans of proton doping. The
oxi me-sul fonates of the present invention can al so be used to i magew se
irradiate Tdmn@dmi%stiﬂtmstesowfpmbswrﬁgerﬁdowmbnj cagadlieal heolisetk tes shapeo pdigmetsothfabr m
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| anps, lmladagmmedas Bua simiflar vyiay prezassoreforpdlyintided (e0g. wmlﬂmr@wryoﬁs aithacid la-
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hal i d |i de S), .
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the lanp and the substrate according to the i nvent | 0{1 t?hbe. | [ragl St ed cand
o the intended use an

vary, for _ex I rom2 cmto c- cordin ) .
Uhe”type. 2081 B SayassciRy afob b upeihas Sapformal Goathgi PuCIRBgabi disecticas as
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and hi gh pr g EP fromthe radiati on of which em ssion

li nes at &”ﬁ g? \%ﬁé MgRutacturigg Of FIMPUIBECHPS.t er ed out. That is
especially the case for relatively short wavel ength radiation. The dis-
tance between the |anp and the workpjece can vary, for exanple, from2 cm

to 150 cmitigknowR rﬂaﬂt Fgnivgater Polymess ikar .8 PolvRRilinge cany pe canyaTiad feqrm EAmIcANDf

the | anp. dubtiveSto BAMEHIVE stadé BP nitARS ioP bﬂ:t&&déﬁﬁg 'm@ &&ﬁé&ﬁlf&?d?&sof(tm present
exanpl e fl uorescent tubg%ﬁt hat are capable of emt- ting In

appr opr i atYeREMLFANLYER DR AgEe to Nﬁm?ﬂrréd@%m"ﬂ@"ﬁ IFEMPHsing ﬁgchm@mgaésq)
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di odes (L '% hat emtt at dif- ferent wavel ength thr
spect r um &¢"ah&onexnened pregah dhess Mmateriplssean be used as wiring and connecting parts for

the production of electric and electronic devices.

Suitable for the crosslinking of compositions comprising compounds of formula | or Il are ra-
diation sources that emit radiation of a wavelength of approximately from 150 to 1500, for
example from 180 to 1000 or preferably from 240 to 700 nanomseters. Both point sources
and planiform projectors (lamp carpets) are suitable. Examples are: carbon arc lamps, xenon
arc lamps, medium pressure, high pressure and fow pressure mercury lamps, optionally do-
ped with metal halides (metal halide lamps}), microwave-excited metal vapour lamps, excimer
lamps, superactinic fluorescent tubes, fluorescent lamps, argon filament lamps, electronic
flash lamps, photographic flood lights, electron beams and X-ray beams generated by
means of synchrotrons or laser plasma. The distance between the lamp and the substrate
according to the invention to be irradiated can vary, for example, from 2 cm to 150 cm, ac-
cording to the intended use and the type and/or strength of the lamp. Suitable light sources



broad band (white light) source. Also suitable are |aser |ight sources, for
exanpl e exciner la- sers, such as Kr-F lasers for irradiation at 248 nm or
Ar-F lasers at 193 nm Lasers in the vi- .sible range and in the infrared
range can al so be used. Very especially suitable is radiation of the
mercury hyamooserebd Nes at wavel engths of 436 and 405 nanonetRCBEPY/OITML abl e
| aser- beam source is, for exanple, the argon-ion |aser, which emts

radi ati on at wavel engt hs of 454, 458, 4688-472,- 478,488 and 514 nanoneters.
Nd- YAG | asers emtting light at 1064 nmand it's second and third harnonic
(532 nm and 355 nmrespectively) can al so be used. Also suitable is, for

exanpl e, armxleréfade%%ebnunp he&iry Dapdu? Jardps, %Epé&hﬂyﬁméﬁlluﬁ'ﬂand\ mgnrprem ferhat
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conpounds atcor vention activation is achieved under
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of plastic
acids..

In contrast to customary UV curing with high-intensity radiation, with the compounds accor-
ding to the invention activation is achieved under the action of radiation.of relatively low in-
tensity. Such radiation includes, for example, daylight (sunlight), and radiation sources equi-
valent to daylight. Sunlight differs in spectral composition and intensity from the light of the
artificial radiation sources customarily used in UV curing. The absorption characteristics of
the compounds according to the invention are as well suitable for exploiting sunlight as a na-
tural source of radiation for curing. Daylight-equivalent artificial light sources that can be
used to activate the compounds according to the invention are to be understood as being
projectors of low intensity, such as certain fluorescent tamps, for example the Philips TLOS



The conpounds of fornulae | or Il are generally added to the conpositions
in an amount fromO0.1 to 30 % by weight, for exanple fromO0.5 to 10 % by
wei ght, especially from1l to 5 % by weight. Subj ect of the inventionis a
met hod of ki ng conpounds that can be crosslinked u ction
of an aC|J&b%%a%hgnethod conprises adding a conpound of fopﬂgﬁﬁﬁ?&gﬁﬂ?or I
according to claim1l to the above-nentioggd conpounds and irradiating

i magewi se or over the whole area with light having a wavel ength of 180-1500
nm The invention relates also to the use of compounds of fornulae I or |
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to the use of a conposition as described above for the prepa- ration of

surface c&ANORHNhIGY isUtARle ffondat compapents, favigiicurips eralsaohd ysed fosexdterior

col our fi khRh&s of Statié b fixdtPHridlbPhrid SAASs.] rrage recording nmaterial, or
| mage-recqQrding materjal for recording ho- @gra hic inmm
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clains, aré by wei ght unless indicated ot her- W se.
(4- Met hyl %F?Sh?‘ﬁ%ﬁ(?%‘?@@?@?ﬂﬁéka 2, 5-di enyl i dene) - phenyl acetonitrile
1.1: (4-Hydroxyi mno-cycl ohexa-2, 5-di enyI | dene) - phenyl -acetonitrile 60 g of

KOH are dissolved in 300 mM of nethanol and heated up to 55[err]C. To the
sol ution dhe wmpeuNgp obfggmuled7oribrye genqralhgddasctoohe taompesttions swerl apyouso. 8
g (0.25 Mgl T }
for 4 hrs. Af('(tj)f(;rﬁs](tgf))ollg|Bﬁq’é@ﬂ8(§mréaé n‘ibwé%?ﬂ;a{rgeﬁa d@c}k afﬁthéés‘{e%ﬁl?gmﬁﬂrﬁgé /C
resul ti ngbyoeighton is acidified by addition of 110 m of acetic acid in 100
mM of water, leading to a yellow orange precipitate. The mxture is then
filtered, and t he yellow solid is washed with a m xture of nethanol and

wat er . Th&ubleghief the dumestion is aimethed of cressiinking compeundstthatism be crosslinked ene

13, or Rt b ot S ARSE Rt B o D) Bior. o

in the foeseading tgslaimw todhe @ébhvermegtienedetanipoyindsiand lmddlaﬂi@-im@{ewise]cﬁ over

(dec.).  the whole area with light having a wavelength of 180-1500 nm.
The invention relates also to the use of compounds of formulae | or 1l as photosensitive acid
donors in the preparation of surface coatings, printing inks, printing plates, dental composi-
tions, colour filters, resist materials or image-recording materials, or image-recording materi-
als for recording holographic images, as well as to a method for the preparation of surface
coatings, printing inks, printing plates, .dental compositions, colour filters, resist materials and
as image-recording material, or image-recording material for recording holographic images,
which comprises irradiating a composition according to the invention with light having a
wavelength of 180-1500 nm.
The invention further pertains to the use of a composition as described above for the prepa-
ration of surface coatings, printing inks, printing plates, dental compositions, colour filters, re-
sist materials and as image-recording material, or image-recording material for recording ho-
lographic images.



1.2:

(4- Met hyl sul f onyl oxyi m no-cycl ohexa- 2, 5- di enyl i dene) - phenyl -acetonitrile 10
g (45 mmol) of

(4- Hydroxyi m no- cycl ohexa- 2, 5-di enyl i dene) - phenyl -acetonitrile are dissol -
ved in 108vobo/ef429 et r ahydr of uran (THF) and cooled in an i c@OFARRISOREY o
adding 9.41 nl (68 mml) of triethylamne to the solution, 3.83 nl (50
mol ) of net hanesul fonyl chloride are a0 ded dr opwi se, keepi ng the
tenperature below 5[err]C. The reaction mxture is gradually warnmed to room
tenperature, and stirred for 1 hr. The reaction mxture is poured into 200

n of wa- meeéxaramss ahichdoNcd illuétide stidinveraioatimirore détail. Paytsrind genaestages, as

washed wi t h hydrochl or ti wat er S c e

sl Ut 1 on. e FBEHPCoAa dBsraPtaR A 1o 0ok ciiepts Py weRACURER RyBhted ater-
distill edwyigbf, and the residue is purified by recrystallization from
toluene. 9.4 g (70 % of

(4- Met hyl sul f onyl oxyi mi no-cycl ohexa- 2, 5-di enyl i dene) - phenyl -acetonitrile

are obtai Eﬁéﬂni 18 1t hgz»wﬁm wuhme@mnéxacz,weaiyhdm)-p@emmmmm poi nt
of 137-1 err é Z} &&H NVR . sho uct is a 82:18
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m xture olli xﬁ%d‘&M\ggP@é\%y‘ﬁ?Pw 2 or 6) at 6.78 and

6.91 ppmg @(R@P-l SreZdissoived in 300 mi of methano! and heated up to 55°C To the solution are
(4- Met hyl su?fon XI m no- c%/c ohexa- 2, 5-di enyl i dene) - & >§y§) %nxg ace-
tonitril eagded:3 2 g( 27 mol) of phenylacetonitrile followed by 30. 025 mo nitrobenzene.

(4- Hydr OX‘YF:éWéE&u@N ?A;ﬁb@(@ s%n@dcﬂt %dzlf&em ®s. (Aﬂ‘te%bdil%K nb@wlo} watet 98 iadtiéd e
80 g of KOH are dissol ved 400 m nmet hangol and heat ed tQ 5{ err

To the soWifh ﬁWﬂn&rB‘%%B@“S@OM'OQ i @rdw by BQ’d'ffﬁnn%ftHQ@'p‘ﬁé\??F icRed $nie0

fol 'owed bpyatar, %acﬁr(b #f*a WBliow-8fangb prékipitate. The mixture is_then filtered, and the yellow
-41 - benzene. reaCtion mXxture is stirred 55[err]Cf

After coo$qlidgs V@@@W%ﬁ mixtuse ohethangleand,watar. é‘ihierqf ygegprogud is @'ﬁﬂ ‘f‘lallfgb""
sol ution jo§ \afH 956 'nﬁdof%’en%gﬁ’é tféroﬂi 1 00184, ﬁhfereilncéﬁd aréd hﬁdérWa%Q@rg”h% gfg

in
wat er, Ieaglngtoa recip ﬂ{mx ture Is then filtered

solid is (E%ed (\‘hH&ﬁif%ymﬁIRPﬁV@Ohﬁxar%W%lldeaﬁhpmb@etm'ecﬁ*ﬁd’é‘%ﬂ?%’dl]cﬁ‘e| 5

of (4 gt tate. 45.6 539
]Ic’l (e4 wdf}'g& ﬁ%@/ﬁ{g&ﬁ EX@ ﬁé\}ldgzgﬂ-:g?tfr@?oﬁﬁgf %9 ‘Pés @: (Bé!é) acet at e. g (53%

net hoxyph&ay| X%sﬁﬁwfpnylwuamwsbaemaﬁrdfﬁ rneérph?ra'ﬂ-a@ﬁamtjiée crystal s
having a 'T'@P]E( 4&&3/%@%&&@3&2&1%&&@9561énylxd%ngzphenyl-acetonitnle are dissol-

(4- Met hyl su ox | di'enyl 'dene t hoxyphenyl ) - acet
onitrile 1@ @ t@gmhﬁbie}rabydrofuran (THF). and cooled in an ice bath. After adding 9.41 ml’(68

4- Hyd |
-0 Wy sl s gp g s | ¢
m (89 rmdec) dmpwnae; keepingitertemperature belomUA’Comhe Bagiommixies ismgredyaliywarmed

th dy |
Srer Aes Ui RBH seffHeifie afl SuAE fll 100 R 36actbR Rtk 16 gg%ﬁea;mnggpg it el ow
stirred fter, dnchextratted wsﬁmthylmetatectmee:rgmmmsgds wasmﬁce\@lm ydraghlofigaeid, soand

extract edy b, %&P%bd%aﬁlﬁ{ Enlork¥diiBANThie BRAAE phasd R5gRA ol oS A Bbe! ! ©

acid solu nd-'s o umc orld e organl c phase is
dri ed oveventiSalstited) off, tand the residueris purfiet by rdchysthllizafion fzord tolbhene: 831 gl (7D %3

purified b | li.zation fro

(4 vet nyt SRR ph GBI BEoHETRE R St i ey pdoniliecbivcbpped i

) - acet oni thet fdrrlneofaaeyeubw jreeryl chyatd! rawvingr annedltirgy’ poioe ot M$EH39°C Kdeci)nHANMR

mel ting pol;\c?wtfs t?l &Ealpr%guz a]a% 1% mixtL?re of the E and Z isomers {two dxd signals for H-C(2
or 6) at 6.78 and 6.91 ppm. '

Example 2: (4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-{4-methoxyphenyl)-ace-
tonitrile

2.1: (4-Hydroxyimino-cyclohexa-2,5-dienylidene)-(4-methoxyphenyl}-acetonitrile

80 g of KOH are dissolved in 400 mi of methanol and heated up to 55°C. To the solution are

added 50 ml {0.37 mol) of p-methoxyphenylacetonitrile, followed by 35 ml (0.34 mol) of nitro-



Exampl e 3:

(4- Met hyl phenyl sul f onyl oxyi m no-cycl ohexa- 2, 5- di enyl i dene) - (4- net hoxhen-
yl)-acetonitrile 10 g (40 nmol) of

(4- Hydr oxylm.po- gyvcl ohexa- 2, 5-di enyl i dene) - (4- net hoxyphenyl c‘ﬁ@% lLri- le
(prepared@?@%ﬁ#ﬁ%g to the nmethod of exanple 2.1) are di ssol% ve Jr%% m of
THF and cooled in an ice bath. After addypg 8.3 m (60 mml) of

triethylamne to the solution, 8.3 g (44 nmol) "of p-tol uenesul fonyl
chloride dissolved in 20 mMl of THF are added dropw se, keeping the

t t | ow, 5[err]lC. .The reacti ] i dual | d t
emper at pBnasties 103 ke Tkl 38560 8Ms el  frs, el AoIRG. SaliLef Faterarsg
m ﬁf hvvgt ewmlaawtthesxitrmgc malel ranjmﬁmgesdnmona@daeiamed leF fa_egiﬁmg ani 10 Mas %:fiti% aasied
Phase Ts. dPBlas el adfa o Pigiials, TS i i Bt et Grg Me-sold s washed
EiSi d ;.Iﬁ : sﬁmw 'nfifttai]tcé difyrremrlcllsérﬂi Whatat T ciutie Prédiet 8Nrieddin‘aifakd feclstalfized
-ne en U -

S e IR SR acatate. 45/6.9 (5550 AtrbgoREmino vsiobenR Srelanytidane)-4-
obt ai ned inmethdepheriyifafetanithlcosrs Sotainkdlin Y e 8f BRhbé ReysBM RhviRg a melting

129. 1361 i) 118 e s

(4- Vet hy! gu:f qasMatysToRPoRytRirRE eRonaxd 2 Bl AaMiHEH)2A-rethakgbiury Asashikmacet 0

- tril 4. 1:

(4- Hydr oxyPdl ﬁB-ftr!]';T/‘eﬁr) 1% z‘%zévéﬁosyimﬁr@n%d%m?ﬁ(diew@m%mmt?@vlbnmtpnitrb 40
f~ KOH i : . : t T

the sol utit ﬁﬁe‘ﬂ‘%‘é‘sra'?ﬁz%"%géﬂfﬁﬁ‘e??“%’ G oS Botig 12418 [oirhinon T°

f ol | owed tf@‘ﬁﬂmw‘e.tﬁh%ﬁgw o 503 nd-(65 anmehof methanesilfanyloshieridet are cadded

stirred adrdpwisy, kbépihg 'thezt;eﬁ'td%h&?ue%él@w ,SGQ.OMé"&?ic mfﬂur@fijﬁ %&iﬁéf%ﬂ%ﬁggﬁgd of

Wth stirri r:‘gg The resulting solution is acidified by addi’

acetic acifPT temprialyre, andgdifred fon LhuiThg reactianyeixiutais Routsdinto309. mitefewater,

m xture i ang Rfladted With Wty aBetale) Ths Urgahic pha&SBSFhsitbd Yith Hi id golu- -
met hanol and water, and r¥et har?ol : iﬁrgérjmét; Eg solPﬁ%sﬁg& g’rltﬁergml)gﬁmélﬁ? ,8&599.0%‘ g
(74% of Uon, water, and sodium chioride solution. The organic phase is dried over MgSQy,, the sol-

4- Hvd L0 - € - - di l. i -(4- | ).- tonitril
bt ot neq 'ER Hisd O Py SeRI s AR Y ERRBRATTon SRR iftete! bl ™ ©
148- 151[ ef35 &)( efeld-Yethylsaifonyloxyimino-cyclohexa-2,5-dienylidene)-(4-methoxyphenyl)-acetoni-

(4- Met hyl 8‘*% gwt%. gmggf&aac&%bm-&ys%ag h&MNG b g ot TSNS BRE L 5. 2cet O

nitrile 1
(4- Hydr oxyi m no- cycl ohexa- 2, 5-di enyl i dene) - (4- net hyl phenyl ) -acetonitrile

m (65 rmbsatipte’y: e MettiondeRony @Riniao e 2 gRncene - fmitionpien:
met hanesul f onyl chlybracdtonitriie added drop- wise, keeping the tenperature
The react 1 o8 w0 Bl SPGB GeloBint. Sifervideop ! Fumebodinebacdpni-
et hyl aceleatpeeparén aceagaing do e sestia vbskaeablavi2tt) diy disaoledin 80 aflicl THE Hhd on,
Mpsos,  needey il éc'oaty Afior Risna b Wl (oD BieeBudimpe o brsplusr S & (ae
recryst al mmeik ofqntduenestitonylechioridé. disivedsin 2D riifof THF are added dropwise, keeping

a2, 5. o SRR RGeS Tk Rorton miskiens oreely ared 9 e femeereturor m

of yel | onand gtirred for Havi Tine eoattibr mbdueds Pouel i3 Dob4Y dreldtdrCahd 8%tracted with
ethyl acetate. The organic phase is washed with hydrochloric acid solution, and sodium
chloride solution. The organic phase is dried over MgSO,, the solvent is distilled off, and the
residue is purified by recrystallization from toluene. 9.4 g (58 %) of (4-methylphenylsulfonyl-
oxyimino-cyclohexa-2,5-dienylidene)-(4-methoxyphenyl)-acetonitrile are obtained in the form
of a brown crystal having a melting point of 129-136°C (dec.).



Exampl e 5:

(4- Met hyl sul f onyl oxyi m no- cycl ohexa- 2, 5- di enyl i dene) - (3- met hyl phenyl ) - acet o
nitrile 5.1:

(4 Hydr oxyi m no- cyl ohexa- 2, 5- di enyl i dene) - ( 3- net hyl phenyl ) -acetonitrile 40

g of KOH @ esihasp! ved in 300 M of methanol and heat ed UpPCHEBB/30 C. To

the solution are added 25 g (0.19 nol) of 3-nethyl phenyl acetonitrile

followed by 18 ml (0.17 nol) of nitrobef2-zene.” The reaction mxture is

stirred at 55[err]C for 4 hrs. After cooling, 400 mM of water are ad- ded

wWith stirring. The resulting solution is acidified by addition of 110 m of

acetic acid in 100 M of water, leading to a yellow precipitate. The

m xture is then filtered, and the solid js wa- s a mxture of

met hano! | Bxampieider (wmmaﬂwmwmloh%-%@ﬂfeavhd@nai sdiefshph- ety

- 43- g (67% of ril

(4- Hydr oxyi m no- cy(?I ohexa 2, 5-di enyl i dene) - ( 3- net hyl p yl)-acetonitrile

are obtai 4dd i(#rHydwxyistine-aicloheya) '@\6‘@6@?) (ﬂﬁ%‘ﬂﬁp% P 5” Bi nt of

146-149[ ep, (KQ?-F ofved in 200 m! of methanot and heated up to 55°C To the solution are
(4- Met hyl sﬁg on o?%%&noe mF ?ugnxa- di enyl i dene p§3 met hyI g&;& ;“taceto

nitrile 25d@ec( as 1OrHS! mokyfof 4-methylphenyiacetomtnle, foltowe 18 mi (01 ro-
(4- Hydr OX rﬁg ?%ﬁt&%ﬁé@ {r%s}a'[gq Shbd ¢ 9@‘90 fo3 2B hiRY Mate@ddhh? gt ﬁnl‘ bﬁ wadee

ar e dISSO COO In an 1 ce After addin
m (0.16 am addmfd withi st;rmgqgrhartesvétmgcsomenssaarmilft%by additian of (13 01! eficpticy i

met hanesul ff@mjrgmvge | dEadificPtol8 S ERBpinth Sthe HRGIRL MMER AHERAPERGHY @RI

below5[elnr ure 1s |rre
The react isamashexiwﬂmm msttqrewf mthambarzbwater, apkd methenol. Aftar thesolidds dredvintair.

et hyl acebgle s Hs0LARRl d@’ J{E%éi@fé%ﬁ% Wen%*aw%%%awsh gsaca@hnméon,

wat er "orY
MySq er r] ard distained veﬁhe forg ofi asyellbwmwaéf havinga melling peintiaki48s1 ﬁiuﬂ(@?‘b)d by

recrystal lsﬁé C{ﬁc&{‘]%%%&@b@'ﬂﬁm'&@bﬁe& -5 31iehyi@ne)-(4-methylphenyl)-acetonitrile

4- Met hyl
gexa 2, y 5- dDeny4d oheod) of((@-Hyerdxyimine-cydidhexad, Bdienylidere)tanetbylahenyl-acatoniyde

f or m of y,ealré WS doFhiSor THE A1 AolB ih 'aA S Uth AR adidiRg BB ml R13"thinof) 8- ) -

Exanpl e 6!

(4- Met hyl @tHylam;(é & YhigTsolotiary GLe mk X47 mrﬁel)joiampthanesmfpnylaqrdm@em;e ragdet drap-) -
acetonitrile

(4- Hydr oxW?ﬁ e;&n% Iﬂb%'&?}fe?tgre(ﬁ eé?‘l %3 re(a §"% '3‘ klls fmf"led i1 the g:g el;[a(t)h nlfqt ril
e 46 g (0.38GninDThe mfactbrﬂmnktumismdqaétbm;d aaoembmﬁ watér, and emmesedrwﬂgetsﬂ apetgte.
2,3- dine hen e-. tan n JIVER he
sol uti on télhrhé <§ %p@a;eds Gsﬁ%‘{ W@? f‘y‘%{’&kﬁ'iﬁ\?"% %‘g& éwﬁﬁg’t%ﬂde&{d[s st rrrlﬁs&_
room t enpadtiinlThe oxainki ghake |sTdil&degSO4;ﬂhetsment is distiliech dff andothg oesidye l§f
water, and extracted with eth acet at Th r S

wat er, andustied BWWS&“;@@% H\f;ﬁ‘ttPWﬁ“e 90(?'5 a(lc‘} ‘%?ﬁﬂjgfglqu?@f‘e’ﬁ '?@ﬁ*@?d%
the sol - vand SJdﬁaan‘efnbj tﬁ%m%hemﬁr)chc@orﬁtri@ &6 doteindddini tﬁedbﬂranﬂydlowZ&ygalsf
this liquid is added t 200 ct"?%%:Banol containing 30 g of KOH, followed

by addi ng hf!'"@%'{“el@@gﬂ%'%‘P)w@TMﬂl nzene. The mixture is stirred at
55[err]C for 8 hrs. After cooling, 400 mM of water are added with stirring
The resulting solution is |d|f|ed bé{ciiogpltlon of acid in

100 i of ExaieS] caMetiguifanyioyiming: éa‘zﬁﬁ%eﬁ"ﬁ“%%'lﬁ)gh‘"%et? WVedEbea,
and the solid is waggs W|th a mxture of me-
5.1: (4-Hydroxyimino-cyciohexa-2,5-dienylidene)-(3-methylphenyl)-acetonitrile
40 g of KOH are dissolved in 300 mi of methanol and heated up to 5656°C. To the solution are
added 25 g (0.19 mol) of 3-methyiphenylacetonitrile followed by 18 mi (0.17 mol) of nitroben-
zene. The reaction mixture is stirred at 55°C for 4 hrs. After cooling, 400 mi of water are ad-
ded with stirring. The resulting solution is acidified by addition of 110 ml of acetic acid in 100
mi of water, leading to a yellow precipitate. The mixture is then filtered, and the solid is wa-

shed with a mixture of methanol and water, and methanol. After the solid is dried in air, 26.9



t hanol and water, and nethanol. The crude product is dried in air, boiled
with 300 M of tolu- ene for 1 hr, cooled, filtered and dried under vacuum
12.5 g of (4-Hydroxyi m no-cycl ohexa-

2, 5-di enyl i dene) - (3, 4-di met hyl phenyl ) -acetonitrile are obtaj ' e form
of a yello &(RLQ$ having a nelting point of 175-177[err]C ﬂd?g/gr%s%swj
[err]H-NVR and [err] G NWR neasurenents jjglicate, that the obtained conpound
does not contain any 2, 3-dinethyl isonmer. 6.2: °

(4- Met hyl sul f onyl oxyi m no- cycl ohexa- 2, 5-di enyl i dene) - (3, 4-di net hyI phenyl )-a

ceE 28' Hr;)ql;)e (§7%%6) of (4-Hydroxyimino-cyclohexa-2,5-dienylidene)- (3~methylphenyl)-acetonltrde are10

(4- Hydr OXMbtﬁln@QmIN‘\%H@hﬁéﬁa 9e|wi;b@mdr Ihdeing)awﬁéi:iui pbim&ifh%-ﬂhw{decac et om

tril di THF
L g e B2k BRI InSr QYRR S St s ey P ey potpBiIer o )
of net hanzsl'gl (foom’hoﬁ*'tifC{Ml%r&(yhuﬁ&@?éioﬁb’xﬁ%-&%nyllﬁ%ﬁ@)—@@mb glph&me%rc%tdmﬁte

bel ow 5[ err]C eaction is stirred ice

The react ?@rﬂ’ﬁ%r’% 15@ “’ﬁ@ﬁ?@ﬁ ﬁ"ﬁt"@dfgﬁﬂ an icgf a\ﬂht‘@?" a‘é‘ﬂ'&ﬂ &l (1% molyof fri-
et hyl “acegthi@hfne Eqﬁeoéﬁﬁfwnc QR'hﬁﬁ‘?O 'IQ n‘i@ﬁ Bﬁﬁ\ematnastmbqyl%r%' &re Held8d drop-

solution, water, and sodi um chl o- solution. The Oorganic phase is ried

over MySO¥ise; keeping V@ﬁ@mpgraawgtnql%a"%fThe repatiommixtyre is; ftirpd 'P§h$) isei gt forpy
recrystal b(b . i 104 rﬁéélmntrﬁkﬂﬁé‘ R fo‘ﬂlre’ﬁ :Eto(iob ) of%atér“aﬁ@bﬁ)ﬁe?é& Wiﬂi‘é‘ﬁ’nﬁ%{ﬁl@o'

cycl ohexa: 2, 5-di enyl i dene) - di mret h nalw-acet onitrile are obtalned

in the fofhe groapig phase ds ygmdsvwﬂhmrdﬁ@créprm utissi watess antBndiug chipridecso-

(dec.).
(4N iy SR OTHePorganic,phase s dried over oSOy, the solvent s ditled o and the residug s

rile 7.1: purified by recrystallization from toluene. 16.8 g (51 %) of (4-Methylsulfonyloxynmmo—cyclo~

(4- Hydr ox 85 2. S d i ) =1 NLo - 2=Vl opdtrile 9.5 g
of Kot ar B B8 BARR S e a5 RABRER Y il FaheH weto ey
(41 mml)tadﬁhamgmh@ﬁmgmmm-ﬂm‘m(dboj).l owed by 4.2 m (41 mmol) of
nitrobenzene. After the reaction m x- ture is stirred at roomtenperature
for 2 hrs, 200 Ml of water are added with stirring. The re- sulting

sol uti on Exampled:f i edeghdetbnyidxmnmho-aﬂbtmﬂexa-fz Sdienylideae)-(3,4-dim2thytghenyl)- -
water, leading to a range precipitate. The mxture is then filtered,
and the solid is wad® eg%f““ﬁ)eth a mxture of nethanol and water, and net hanol .
The crudeédr odlydiaxyithinedydichexas2, addnylmhﬁ)s@% Bkmwlﬁﬁenm)—taoétumnh 4.749

509 f - 2, | i
Loni 1111 e "&b SR B S bEs RiaseiontsB WorbASRG 20 78 REBP HEGIVPRE P ng
poi nt of fdnitrile)l 8f dissdiCed de20Q miof DMSO. To the solution are added 22 g (0.45 mol) of
(- Vet hy | RUBEOIHL YT L AIRe 5 SADP AR 6o 1Bl SUShight AR Rl itSs' &M
(4- Hy dr ox goured intc YOD ehicf avﬁeféadd emédtétm&r) ethyi @ﬁt&a ‘Ehe/brg&ﬁi%t 5 fd W&h%ae

(30 ol ) Wi Walsreand g chlenids Sadiono T cegerie phese s Qsd i o8B, th ook
met hanesuldRny tistilaostt, dmdases g aduid r‘é)Bl'ﬂaﬁﬁd é@araf fwsm&@ld ﬁseHMthBlﬁofé rhleéfOW
S[err]C. The reaction mxture is stirred in i ce

reaction memaﬁplecwalﬁ@ar%g.qftisplzlotp“ﬁwe@fbym 1%1ﬂd"'e(>@t1t3ﬁ&*)e‘éf wr@ber@ew
acetate. ThenditaRNs §tnrl9&§§t%5°® G H&dAWeF Eodiig! rm*}hpdf'vﬁatéwr@ afde w&w%%

wat er, and sodium chloride solution. The organic phase I1s drie A,
the sol vefhbe rasullingspjutien ls(ﬁq*dlfl%qhy Ndéﬂ(mé%fﬂd @luoéamtncuarcm@dms) mi of water lead-

recrystal jngaabifac é(lfa%n T ke Ls]thén gltéég’ aftd tRE sofid is washed with a mixture of me-
(4- Met hyl sul f onyl oxy1 m no- c?./.
thanol and water, and methanol. The crude product is dried in air, boiled with 300 ml of tolu~
ene for.1 hr, cooled, filtered and dried under vacuum. 12.5 g of (4-Hydroxyimino-cyciohexa-
2,5-dienylidene)-(3,4-dimethylphenyl)-acetonitrile are obtained in the form of a yellow powder
having a melting point of 175-177°C (dec.). 'H-NMR and *C-NMR measurements indicate,
that the obtained compound does not contain any 2,3-dimethy! isomer.

8.2: (4-Methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-(3,4-dimethylphenyl)-acetonitrile



di enyl i dene) -t hi ophen-2-yl -acetonitrile are obtained in the form of orange
crystals having a nelting point of 123-125[err]C (dec.).

- 45 - Exanpl e 8:

(5- Met hyl sul f onyl oxyi mi no- 5Ht hi ophen-2-yl i dene) - phenyl -acetonitrile 8.1:

( 5- Hydr oxywwHioh@r4ast t hi ophen-2-ylidene) - phenyl -acetonitril e PORERPSHB7SECH ar e
di ssolved in 50 mM of methanol. To the solution are added 7.1 nl (62 mmol )
of phenyl acetonitrile followed by 10 g {#- nmol) of 2-nitrothiophene
dissolved in 30 M of nmethanol. After the reaction mxture is stirred in
the ice bath for 10 mn, 200 mM of water are added with stirring. The

resul ti Ng45q) Wbirdflol & ,dmmﬂmesegaeﬁéﬁa-,@a -dnyliderid)- (@ﬁ—omﬁéﬂwxiﬁhé@l)fhobfbnﬁo

m of wate and extract e ase i s washed

t at
with sodi mie are dissolvedde 16® Ml of THF aaﬁ@oglggeﬁ agmb%&rgﬂgmgﬁ 4 mb(60gnmeht
|s distil BF@rf?‘ﬂ’;ﬁamlF\@% the 'squﬁod 5:?]@%!' {/Meﬁlm{&) o%@ﬂﬁn@&uifbﬁbl“émoride are added

chr omat ogr aphy “on si acet’at e- hexane (173), and recrys-
tallizati dropfmmkeemgatﬁe temperagprg belmw BIC. The reaction mixture is stxrred in the ice bath

(15- Hydr oxyi, Hof0mSthd RlaQRER g@ré{ F}é g@?@é m%]? il 8Fwater, té?:'a' d thﬁ Sﬂ%ﬁéé‘ed

in the formof orange cryst |ng pol nt err
8.2: (5- Nmte,yﬂmmrnemlpmw s ms@ﬂwsth bmmmqmqn@edyyorp m,qiw. apd é@@nmtthq-

50§72 Pk hoBlot LS T S By dnligtog o Rl R Rl i) |
m : g} 2ﬁe gLrﬂd)Jedé pmrﬁnedtbbyéagértglﬁzatnggtogw tahednet Bﬂng (7. S:) of (4-éthylsolfdnyleixyimino-
bel ow 51 setieiexire-PahdBeBy ik ATAr RSP Rrati e e 85ehRY . E Heth orae
for 30 m Rellowbrgstaledatinga meiMtg/psini of 130L133EC (dded). 200 M of water, and

extracted with ethyl acetate. The organic phase is washed wth
hydrochl oric acid solution and sodi um chloride solution. The organic phase

is d][I eg amg!;@ZSCHA-;\JA?ﬁleﬂﬂonﬁﬁiylmmowylﬁhhéka%ﬁ Sedlényh(ﬂmb)tthephasﬁ-ﬂb&eimutﬂle
urifie St | zat | I o
(p5- Met hyl gﬂll'f dﬁﬁ%ﬁ’/‘ym'% 3’3‘319 ﬁgﬁnﬂlﬁp?)'thm@éﬁ'g)z ygﬁg‘r{%ﬁrﬂ%et onitrile are

obt ai nefl 95 § beKDBIrare dfsseivedini sthmbsfansthanglsTatie suiutiongira adedd 5 bi(Ay mpwolnsf of
160- 162[ e

(e oy dhbahsneeactonttl YRR Vi 42 o SALEIOD o TiOBRPEeNR. ALS® IR LSRREOL it

?l4t Ir—||ylje 9 tidre is stirred at room tempTrature for 2 hrsd200 ml of water are added with stlmntg Tlhe regg 6
r oxXyi ¢l o a-2 i e ene n rj

ot Kt Eeltd Splbion s eyt aHabo, & 20 Lol 2a7io8gt i 25 d wratstoleating To

hﬁat eld Uptdbﬁk Eﬂ’éh?é bt]efaplltli't@ ttg@ gﬁﬁh.tet i Qﬂeriilﬂ%raﬂld@ﬁl B8 -sblid is( \f)as’tﬁdrwﬂh)a afixture

phenyl acetoni tri ol | one 0 ot al uene

Pea et 19D eianon pad Malet, AR lptianob cihiss pas phpckst F Bredf 8 S50 SoqvRIARG

m xture i $roRPtohRAe] A7Qy [HHY)df (Qnyd?é)@fmm@J&?cté?%deZ 5-&(én?bde@d}itrﬁdphén42fy!~ﬁee-m

of ace- tic acid. The r sultln oran I;I{)rec |tateb

i ter
vt or , metoniils aitabiined 1 the B of aeGbaiied aTRetes atBt Bf datic: |
(16.8 g, 4B%cC )a rrel ti ng p0| nt of 161- 164C (dec) (L| t: 161[err] C dec;
J. Og. Chem 26 1l and is used in Qe neé Bywthout furt her
purificat ile. 4-Methylsulfony oxyimino-cyclohexa-2,5-dienylidene)-t mphe -yl-acetonitrile
- 4.5 g (20 mmol) of (4-Hydroxyimino-cyclohexa-2,5-dienylidene)-thiophen-2-yl-acetonitrile are
dissolved in 50 mi of THF and cooled in an ice bath. After adding 4.2 ml (30 mmol) of trie-

thylamine to the solution, 1.7 ml (22 mmol) of methanesulfonyl chloride are added dropwise,

keeping the temperature below 5°C. The reaction mixture is stirred in the ice bath for 30 min.
The reaction mixture is poured into 200 ml of water, and extracted with ethyl acetate. The
organic phase is washed with hydrochloric acid solution, water, and sodium chloride solution.
The organic phase is dried over MgSQy, the solvent is distilled off, and the residue is purified
by recrystallization from toluene. 1.8 g (30 %) of (4-Methylsulfonyloxyimino-cyclohexa-2,5-
dienyfidene)-thiophen-2-yl-acetonitrile are obtained in the form of orange crystals having a
melting point of 123-125°C (dec.).



-46 - 9.2:
(4- Met hyl sul f onyl oxyi m no- 3- net hyl cycl ohexa- 2, 5- di enyl dene) - phenyl - acet oni t
rile 16.7 g (70 mml) of crude

(4- Hydroxyi m no 3-met hyl - cycl ohexa- 2, 5- di enyl i dene) - phenyl 9%#7
are di ssolWe8PPH2R00 ni of THF and cool ed in an ice bath. Z?ﬁ/#’ ng 6 0

m (77 mol) of methanesul fonyl chloridegsl14.8 m (106 mmol ) of
triethylam ne are added dropwi se to the solution, keeping the tenperature
bel ow 10[err] C. The reaction mxture is stirred in the ice bath for 30

The or banERSBREER (WA B BTs S trhscrs-uiebSEeben agigiindng o

Sﬁ.t ur a]t ed__juQ&\H@d?xlg}ilnugm-ehl-thropﬁaa-zW@erw)-@ﬁéh}ﬂ-aﬂbmamﬂeS dried over MySO4,

the sol vepn illed o esi due. i s i

‘recrystall B’?:ﬁ% ’@?Ff%ﬂ’ﬁ%ﬁﬁ%h@% ".“L'1°f5“?;f{‘ ol b thsfs"(%"ﬂ/@{ ?1911‘5% L imhf62 mrpel)

nyl oxyi m gp W@b@hﬂﬂlg fBlicWerN by nc@ daf@m*oﬂm;sﬂdnbam@ew;ahh Fonafof N
ay

he f f b | | 6- 138 C
(dec. ) EmeRehiAtah e @RelaripbRir i SreEhp 419 Feptaf 1010 Tl €00 eobyateseras

ﬁl 181908@0('; 8a&i€é w1th stlmng The resulting solution is acidified by adtiffieR &t 56 nfi bf 48&fic adid th- 54)9 %
(4- Met hyl %Pf Qﬁger, S0di axiracied with ethyl pestaleo s arganis pivaan 8 washed)withrrosium ehe-

tonitril endé)sdlutlon and dried over MgSO,. After the solvent is dlsttlled off the residue is purified | by
(4-Hy dI‘OXX’I m no- - met hoxy- cycl ohexa- 2 di eng dene) | acetonitril
L7

21.0 g (0Mmesnsaf golgmn ?QE@PBYIPM'*P@ ‘aghwit thyl a eete% *maqaye é1:3), and fecrys-
o-nit roantaa&h@o@fr@madﬂéﬁeas 3%5{3%%)]&@@%@@1?%@ ﬂ-tﬁlﬁ)g![?fig% -5. ;ﬁdﬁyﬁ@uﬁ%c@'

assay 85(V%0 nmet hanol and rea

stirred a nsépéw p@amﬂ instherferm af erange eaystalsghavinge meltingipeint of tH3°Gt(dec.i t h
500 m of t —e%ﬂ!ﬁ's (e c(ﬁ&ﬁi’ncac'd"‘“h
cool i ng. 'al'l\%g r%segiu |t r@@gﬂgﬁmﬁo@q w&%bﬂﬂ%gé%%gpé washed with water,
net hanol : §&@{@2 mmal} etxc%vb*ydramnmm%uﬂmphst){?eyirdp@)cphenﬂeacemmulemre Hissolved e
product (58l of THERHY doffedn HR '%yt%g%ggﬁegm} { i) o (fiiarhinb o the he

187[err] C dec;
wi t hout ~ f SRlutias 1f§lm1 &Amreah iobmethanesqi@nvl]qume@dedﬁmpwaecmewgtthe tem-

presence gl #df‘@ beRABHE THe fR&&dnYmikiute |§"%€il‘?ed éﬂlgezgoohnglm n c batR for 30 min.

(4- Met hyl sul t onyl oxyl m no- 3- met hoxycycl ohexa- phenyl - acet on
itrile 15The gea(cggn migle isfpasrediinto 200 ml of water, and extracted with ethyl acetate. The

(4- Hydr oxyichiags ) W r
e o sao ganeesgEe Wasked Wit ARG s XAl AR <o K Brig6 SRl el
an ice ba@ﬂganlAmse odriesover MQGO4( te soivent |sod|st|ﬂediwneed| Itﬁeore;siduehé purifibel, by
12.5 ( | y ar.e d 0l ut i
tZon oy CRBSBEd! (hE fpRh SETF 2o e HaOR R e B fEb 20k
in the i cderedphefipacetohitrile azedbihinied it dheeforblut ogreenigh dRdWn ¢iE@)s IRiving 4 Wdl-S
I ndi cat estﬁdtﬁﬁ "5}{°§§gﬁﬁ% ?E)(‘fﬁ 3mal | amount of starting material. The reaction
mxture i S 3 C I ced water, and the product, which
precipitates in part, is extracted in e- t hyI acetate. The organi c phase is
i &b N h
washed w lt:'xarﬁ)g e9; w M%ﬁ\yllsu for(%ytgx%ﬁn%ho- -me{hylc%]o e?x%EZ 5%lenylidene)-phenyl-aceto-
nitrile
9.1: (4-Hydroxyimino-3-methyl-cyclohexa-2,5-dienylidene)-phenylacetonitrile
39.6 g of KOH (0.6 mol, assay 86%) are dissolved in 200 mi of methanol and heated up to
55°C. To the solution are added 23.4 g (0.20 mol) of phenylacetonitrile, followed by 259
(0.18 mol) of o-nitrotoluene. The dark red reaction mixture Is stirred at 55°C for 4 hrs. After
cooling, the mixture is poured into.500 ml of water, and acidified by addition of 60 ml of ace-
_ tic acid, The resulting orange precipitate is filtered, washed with water, methanol:water 1:1
(v/v), and dried under vacuum. The crude product (16.8 g, 40%) has a melting point of 161-
164°C (dec) (Lit: 161°C dec; J. Org. Chem. 26, 4270, 1961) and is used in the next step
without further purification.



-47 - aqueous sodi um chloride. The organic phase is dried over MgSd err],
the solvent is distilled off, and the residue is purified by flash

chromat ography on Sierr], using CHerr]C[err] as eluent 8.0 g (40 % of
( 3- Met hoxy- 4- met hyl sul f onyl oxyi m no- cycl ohexa- 2, 5- di enyl i dene) - phenyl - acet o
- nitril e woseobizai ned in the formof an orange solid dar kePCTEP{03750
145[err]C and nelting at 165- 169[err]C (dec.). Elenental analysis
(Jerr]Herr]Nerr]derr]S): calc.: C5847% H 4. 27% N 8. 48%

found: C 58.55% H 4.37% N 8.28% Exanples 11-53: The conpounds of
exanples 11 to 53 are obtained according to the nethod described in exanple

ll: 2, 35! N@®.2:he(4anéthpispitorgioxgintnb airtethyibicicHexa @l sdieylidede jaiheplicietahitiie ar e
| ste In t

Purifi cat i1§}b|ge(7& Buae) pg?t%&lgﬁ /(%r-é-fyprEq%imino-&methyl-c%tclEH&a%,gdienylidene)-phenylace-

po: Int ltt_)rgtrile are dissdWed in 1001l of THF and cooled in arf 66 batH. Hfler a88ihe®.0 AP YY7
vell ow sol |

brown sol iT@Mo!) of methangsylfonyl éh%f?d%??ﬁ@dr'&/(éf’§|"i"{]‘19'§ﬁ é‘%thﬂagﬁ?é g"reqd%ed dropwisg ;.

[165 ] 172 tb &g ddiution, keeping the temperatu®é BER& 10°C. The reaction hﬁlﬁﬁ% is stirred in the ice
err ol

1
recrystal |hahy for 39 fn,irbﬁpoureq]ilbtp 288ml oﬁimd[\gqltfm], @ngrgx?rggtea with ethyl ac?étate. The

tol uene  organic phase is W8Red with 0.2 N hydrochloric acid] Réfel, and saturated aqueous sodium
chronat ogr a el |l ow Solid 14
?

h
(hexane: dichiirde gThe organic phad is1estad aver MasiQ4 the solvent is distiled offyanchtgesidue 1)
(dec) is purifi izati : 52 %) of (3-MethyRh! bd
ie is purified BySFdchystallization from etg{ugg?aﬂ 15 g (62 %) of ( entygl n%f&ﬁ{l‘lf& 5o
[err]C nyloxyiminaevgiohexa-2,5-dienylideng)dehignyl-acetonitrile are obtained in the form of bright
yellow crystals having a melting point of 136-138°C (dec.).
Elemental analysis (CigH1sN.O3S): calc.: C61.13% H4.49% NB891%

found: C61.18% H4.49% NB8.80%

Example 10:  (4-Methylsulfonyloxyimino-3-methoxycyclohexa-2,5-dienylidene)-phenyl-ace-
| tonitrile
10.1: (4-Hydroxyimino-3-methoxy-cyclohexa-2,5-dienylidene)-phenylacetonitrile
21.0 g (0.18 mol) of phenylacetonitrile and 25 g (0.16 mol) of o-nitroanisole are added at
25°C to a solution of 35.6 g KOH (0.54 mol, assay 85%) in 180 ml of methanol and the dark
red reaction mixture is stirred at 55°C for 6 hrs. After cooling, the mixture is diluted with 500
mi of water, and acidified by addition of 60 ml of acetic acid with cooling. The resulting oran-
ge precipitate is filtered, washed with water, methanol:water 1:1 (v}, and dried at 80°C un-
der vacuum. The crude product (30.8 g, 75%) has a melting point of 180-182°C (dec) (Lit:
187°C dec; J. Org. Chem. 26, 4270, 1961) and is used in the next step without further purifi-
cation. The 'H-NMR spectrum indicates the presence of two isomers in nearly 1:1 ratio.
10.2: (4-Methylsulfonyloxyimino-3-methoxycyclohexa-2,5-dienylidene)-phenyi-acetonitrile
15.1 g {60 mmol) of crude (4-Hydroxyimino-3-methoxy-cyclohexa-2,5-dienylidene)-phenyla-
cetonitrile are dissolved in 100 ml of anhydrous dimethylformamide (DMF) and cooled in an
ice bath. After adding 5.1 ml (66 mmol) of methanesulfonyl chloride, 12.5 mi (380 mmol) of tri-
ethylamine are added dropwise to the solution, keeping the temperature below 10°C, The re-
action mixture is stirred in the ice bath for 2 hrs, and Thin Layer Chromatography (TLC) ana-
lysis indicates the presence of a small amount of starting material. The reaction mixture is
diluted in 250 ml of iced water, and the product, which precipitates in part, is extracted in e-
thylacetate. The organic phase is washed with 0.2 N hydrochloric acid, water, and saturated
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Description/nelting

poi nt [err] yell ow solid 16
recrystall from mp. 138 -140 [err]C t

(dec) w63kl Oi""yfeaﬁ Lol id 17
[err] recrystallization47om mp. 149 - 155 [err]C

met hanol (dec) © 18 [err]

chr omat ogr aphy yel l ow solid (di chl or onet hane) mp. 54 - 61 C

[err] 19 aqueous sodiuT chloride, The organic pHaEE i/ e dvief Rigsel), theYdlvenih aR¥tisPbk o

t ol uene

(dec) and thert]esiﬁ()e is purified by flash chromatography on Si@s, rqs&fgadzll-ua!@hs elueht. @10 g
yel | ow so

(dec) Ho %) of [(%-Mﬁtth-methy su’fony%xy;mmo—cycloh%xa-z 5-dpg}g§d9gg)aqhepylagqe@m
from  bairle aﬁé)bbtdlned in the form &fi aft ovaRgeTsofid H&l‘keﬁiﬁgta@tﬁyc Zh@ mekty ﬁll o5

and hexan chr omat ogr aphy

solid $69° (dec.). [err] (hexane dichloro- mp. 138- 140
[err]C  Elemental analysts (C1sH14N204S) calo.; G 58 Heéhanes 379 "Ng4s%23 [err]
recrystalllzatlonfr ye el'l ow sol i

m xture of tol uene and m p. 1dqund: @§8@5% H4.37% N8.88%panol
(dec) [err] 24 chr omat ogr aphy

dar k rplLe solid

arc pu pExamgleé‘l‘_I-SS

The compounds of examples 11 to 53 are obtained according to the method described in
example 1.2, using the corresponding educts. The structures and physical data are listed in

table 1.
Table 1
Ex. Structure Purification Description/melting
point -
CH,
L e
1 & recrystallization from yellow solid
] toluene m.p. 50 - 58 °C

brown solid
12 /@”’N\o-so on, | recrystallizationfrom | m.p.165-172°C
toluene (dec)

D\ O "O<g0,.0n orange solid
13 | e 7% recrystallization from m.p. 166 - 170 °C

toluene (dec)
Cl N.
@ j@:/ oL chromatography yellow solid
14 7 o oLt (hexane:dichioro- m.p. 159 - 161 °C
methane = 1:1) (dec)
N. 0-50,CH, yellow solid
15 c/’Ej recrystallization from m.p. 120-122 °C
CH,0 } toluene (dec)

CN




(dec)

from

(hexane: et hyl acetate mp. 136 -140 C 7:3)
-49 - Ex. Structure Purification
Description/melting poi nt 25 [err] recrystallization
from yel l ow solid t ol uene m p. 148-150C
(dec) 26 wp 99/01486 "' ] recrystallization from PeIEPSS/8375¢ d
2- propanol m 115-116C [err] 27
recrystallization from ochre solid -48- d
2- pr opanol mp. 168-171 C (dec) [err] 28
recrystallization from or ange- brown solid
2- pr opanol M p. 12I-125[erT|T . dec) .
[err] 29 Ex. Structure r ecrys} al | i Zaifieationr om 2 (D%E'Pﬂt'@“@@ﬁ"i"w
pr opanol mp. 107-110C (dec) [er PRiNGQ
recrystal lfi zat | o V‘@Ws@p;h,i d 2-propangl  yellow solidh p.
124-126[ er|r L 3% AN2rr] recrystallization fromy ¢ ws. aB8 i 226 PON
yel | ow solli (] ? t ol uene tolyshe- 171- 172C dec
(dec) _ [er™ 32 chiomat o raz)hy
ochre soli ’N‘o—so oH yellow solid
17 ‘] C»O/ %1 recrystallization from m.p. 149 - 155 °C
O (l: N methanol (dec)
Mo
18 z SO,CH, chromatography yellow solid
CH,0 gN (dichloromethane) m.p.54-61°C
8.
19 Q_T °‘:§) - recrystallization from yellow solid
CN CF, toluene m.p. 186 - 188 °C
{dec)
F F
20 Q_EN ‘—N‘o—g F recrystallization from yellow solid
F toluene m.p. 127 - 129 °C
(dec)
Ci o
21 C[ C¢©/ "80,CH, recrystallization from beige solid
ON mixture of ethyl acetate | m.p. 120-150°C
and hexane
22 O cﬁromatography yellow solid
N. (hexane:dichioro- m.p. 138 - 140 °C
# "~ 0-50,CH,
©‘c’ ‘ i methane = 3:7)
CN
23 | © O MNo-50.CH. recrystallization from yellow solid
\O\c/ O e mixture of toluene and | m.p. 194 - 196 °C
&N 2-propanol (dec)
/N‘o-soch3
24 o7 NH chromatography dark purple solid
[ (hexane:ethyl acetate m.p. 136 - 140 °C
CN =7:3) (dec)




(di chl or onet hane) m p. 64-69C CN [err] 33

recrystallization from brown solid 2- propanol m p. 131-132C
(dec) CN -50 - Ex.
Structure ywooompqaze FPUrification Description/melting pepEposoarso
poi nt Yer rﬁo recrystallization from
yel | ow- orange solid 34 - 49 - ~m xture of 2-propanol
mp. 172-175[err]C and 1, 2-di chl'or oet hane (dec)
[err] 35 recrystallization from2- ochre solid
pr opanol Ex. mp.  145—1A8€ (dec) Fer+i4——36
recrystal | zat jon from Strugtedel ow sol i ¢ Purification 2-|pPesrziptidn/melting
mp. 135-138[edr] C (dec) [err] 37 point
recrystallizatlon from SO|Id m xture |Jof ethyl acetatle
mp. 93-95( gjr} C méﬁ” ®  recrystallizaticitfom 39 vellow solid
recrystal || Zat if ¢i3C Cye Iowsolld .
2- pr opanol 0i7- 108C [ efd§ensg m.p. 148-150°C
recryst al | jzatilon f rom2- yellowgreen saolid pr Opdd@)
mp. 89-91 [ery] S N_
26 Q/J; /S 0—S0,CH, recrystallization from yellow solid
CH, CN 2-propanol m.p. 115-116°C
-0~80,CH
cl ¥ as
27 /S ) recrystallization from ochre solid
¢ 2-propanol m.p. 168-171°C
Cl CN (dec)
}\1-0 SO,C,H;
28 ©\ j} recrystallization from orange-brown solid
cl: 2-propanol m.p. 121-125°C
CN (dec)
N-0-SO,C H
4
29 @\ D recrystallization from 2- ochre solid
cl; propano! m.p. 107-110°C
CN (dec)
N—0~-80,CH,
30 Q recrystallization from yellow solid
2-propanol m.p. 124-126°C
..-o ‘0
31 @\ I )° rectystallization from yellow solid
toluene m.p. 171-172°C
(dec)
N—0—S80,CH,
32 ©\ Q—C H, chromatography ochre solid
(dichloromethane) m.p. 64-69°C
ﬁ F F
33 A —O‘ﬁ‘Q-F recrystallization from brown solid
©\ 1) 0/ 2-propanol m.p. 131-132°C
(’; (dec)
CN




40 [err] recrystallization from

yel |l ow solid

2- propanol m p. 124-126C [err] 41
recrystallization from vyellow solid m xture
of ethanol and m p. 159-162C t ol uene (dec)
[err] 42 wo 99/01429 chr omat ogr aphy PGT&RIBOI75®| i d
(hexane: et hyl m p. 156-160C acetate = 7:3)
-51 - Ex. Structure =80 pyrification
Description/nelting poi nt
[err] 43 recrvstallizationfrom browni sh solid .
CN Ex. t ol err]d gc)
[err] 44 Shillcture chr rrat og%gﬁﬁéﬁg{ E? ?%’1?8 El@g'tlhg
( pet r ol eumpethe-+ethy “‘*et at-e—3° ¢
chr omat ogr 4phy | cH0 Sv¢’ rown G| rectysta !'zathnpf&m ol je¥eHowrerangesalid|
acetate 3134 [er r] 5 mixture of 2-propaholonat ogp.dFBy 75°C
brown, sti¢ky sjolid J: (pet r ol ¢ughet padidtidrbsthane |( Ccur r e@ed)y
acetate 3:1) SO|Id"fyI ng) 47 [err]
recrystal | izat+tom— lml browtsir—soti et-hyt—acetate—mrp—]
136-141[er] C (dd 0-SO,CH,
35 [ recrystallization from 2- ochre solid
o7 J propanol m.p. 145-148°C
CN {dec)
ﬁ
36 MO CH; recrystallization from yellow solid
d ° 2-propanol m.p. 135-138°C
- (dec)
N-0-80,CH,
37 @\ Q recrystallization from ochre solid
mixture of ethyl acetate m.p. 93-95°C
and hexane
H, ) ~-0~80,C, H
38 d /s p recrystallization from yellow solid
c 2-propanol m.p. 107-108°C
CN
CH, 5\1—0 S0,CH,,
39 I ) recrystallization from 2- | yellow-green solid
' ¢ propanol m.p. 89-91°C
CN
40 N—o—ﬁ\QO recrystallization from yellow solid
° CHs 2-propanol m.p. 124-126°C
OCH,
AN . )
41 ©\ /@" 0-80,CH, recrystallization from yellow solid
INF mixture of ethanoland | m.p. 159-162°C
ON toluene (dec)
H,C, 5@-—0-8020!-{,
42 @ D chromatography yellow solid
¢ (hexane:ethy! m.p. 156-160°C
CN acetate = 7:3)




48 [err] chr omat ogr aphy br own-redi sh oil

(petrol eum et her/ et hyl acetate 9:1) 49

chr omat ogr aphy brown oi l (petrol eum et her/ et hyl

acetate 9: [err] repetitive 50[e ]
recrystall (%845 r om yel | owi sh solid[err] t ol ue%@mp’w&ﬁg&

m p. 150-152[err]C [err] 51 -51- recrystallization
from vyellowsolid 2- pr opanol m p. 155-162[err]C

-52 - Ex. Structure Purification

Descriptio n'E*::i g

poi nt “[lerr] Shucture Purification Description/melting
recrystal l{zatijon from oranqe solid P- pr oppsiat

m p. 158-163[ erjr P8 Cl CH [err] 53

recrystalljz ion f Iow— row s ol

m p. 134-1B6[err]C structure 3s ‘%ﬁé}’%ﬁ"%afim%‘m‘ cons?rgwpﬁbsg‘?dﬁ' pure
st ereoi soner ([lerr] H NMFN dxd of HC(2 or 6) tolyens 78 ppni Tept 1O 1BECC
assigned tp thd E:isomer. (dec) jis degonposition. Exanpl e 54{deB) eparaﬁt i on

of a negat|ve rjesist A resist sﬁ["i o is prepared by di ssol ving 65 paan

of pol yvi nlphe no?'mg auUZEn e R-%f
hexa( met hoxymetfhyl ) ; karri n% 5 par OF 't
| atent acid tolbe testegd, gfgg 031[ 1- ig%% {F‘ﬁVS et at, Whl ch

contains 1P0Q ppm of an antl-foam ng_agent ¥ %§§ Thi s| sol ution is sgin

coat ed ontp t he %&{jﬁi@/)‘lo SO,CH, .
45 chromatography viscous, brown oil

(petroleum ether/ethyl
acetate 3:1)

C'\Q:CUN“o—-sOZCaHﬁ

46 c? chromatography brown, sticky solid
]
CN

(petroleum ether/ethyl (currently
acetate 3:1) solidifying)
CHS
Cl Cl
47 |- 0 é@”N‘ 0\;:’@/ recrystallization from brownish solid
¢
& o ethyl acetate m.p. 136-141°C
- {dec)
48 @: O”N ) ’@ chromatography brown-redish oil
(petroleum ether/ethyl

acetate 9:1)

' /@/ Ciatas
49 CL ,©’)q "ol chromatography brown oil

{petroleum ether/ethyl

acetate 9:1)
50' recrystallization from yellowish solid’
toluene m.p. 150-152°C
o M
51 CH, /—o—-!l recrystallization from yellow solid
@ o CH, 2-propanol m.p. 1556-162°C
o . :




side of a silicon wafer (dianmeter 4 inch), which has been pretreated with
hexanmet hyl di sila- zan, by spinning at 5000 rpm for 30 seconds. The sol vent
is removed by drying the coated wafer for 60 seconds at 110[err] C on a hot
pl ate (pre-bake), which results in films of 1 [err]mthickness. Irradiation
of the sar@b@?mi‘?gperforrred wi th a Canon maskal i gner (Canonp@®/EPesAidysousi ng
interference filters to select the wavel engths at 365, 405 and 436 nm For
each wavel ength a fixed dose is used, bus2due to the |ower output of the

| anp and absorp- tion of the latent acid, |onger irradiation tines

respectively higher doses are used at |onger wavel ength in order to cause

suf fi ci ent reFegstnking—ASpecrat—mask —cont=i I.li mg-a gr e ) e
(transni ss| ONs {rangi ng Btroctu@® to 50 %) and Pudfigatien on paf Peseription/melfingd|
After exposure[the wafers are heated flor 60 seconds to 110[errP@Nt o perfform

t he post ekposyr@ly (PEB %JSB%varich the liberated fcid catal yses |t he
crosslinki :ggid(jacti n . i3rrad at ¢d RleryshfiRatidteiféin OP N dréndeddoligr med by

di pping th ples ™t .38 % sol ytion t et ramet hy °

hydr oxi de { TMAK) for 60 @econds. The yhicknggo%qno he fi mﬁgg':‘){ogragaesx%osure
as wel | asfaftgr—exposure 1T tiegd IS Thar were exposegd to dif1erent
doses is npasurjed with an Axiotrorf fregm Zei ss which uses| whjte |ight .

i nterferengesd Th r¥kness meas b et sregrystaljization foms+ ﬁfﬁ{kﬁv‘? solid
one-t o- one| ener g%ﬁ i &\ dgse t h&propanckqui red 1P+ E4al36°Che
sanme filmthickness a§, ore defel Bpilng. The filmthickphess of the curld
sanpl es i sialsd

neasur ed Eﬁaﬁ@eﬂ’ﬁfyc@fe anerxammple 1sPeroppisting Shpee :StWS@P@61WNMR%_ i ghest
nunmber t hg]t_?ﬁi?,r% 5@_@}_ ﬁg%gHﬁ Geniafva hssihRdBtolthe ENbdthérum dose EO required to

have cros k > smal ler the required dose the nore reactive is the
| at ent acidec) mdece@pasitien.are |isted in Table 2 and show, that the |atent

aci ds have high sensitivity in a negative resist at all wavel engt hs.

Table 2 Latent acid Reactivity at Reactivity at

React i vi t \Example 54: Preparatigfuefigongastive resis$6s nm (mJ) 405 nm (m)) 436 nm
(mJ) i d by dissolving 65 parts of polyvinfishenol Mw = 4.000, Maruzehd
o . 430 Aresist sol@I6AE bfepared by disso ving 68 p%o polyv ?ﬁ&l: enot o e

2 Chistnical90o. Ltd.), 3Eparts fthexa(methoganethyimelamin (Cymel® 303, Cyanamid) and
El:1 270 El: 50 . X 150 =)

EO o5 5 parts éd%e laégnt acid toE&e }es‘tﬁqs ip 7.§d; of 1—meélqu¥-2- répylacet%ll :w{ucﬁl%)gta%%

5 1080 ppmbé¥ an anti-folfhing dgéht (FC43@0 This&0dArtion is spin coated onto the polished
El:1 90

EO 30 Side 5l%éﬁco2ng§afer (géfn%te?jltoi?\gh), which has been pretrgated with hexau';igthyld?'sﬁa-
zan, by spinning at 5000 rpm for 30 seconds. The solvent is removed by drying the coated
wafer for 60 seconds at 110°C on a hot plate (pre-bake), which results in films of
1 pm thickness. Irradiation of the samples is performed with a Canon maskaligner (Canon
PLA 501) using interference filters to select the wavelengths at 365, 405 and 436 nm. For
each wavelength a fixed dose is used, but due to the lower output of the lamp and absorp-
tion of the latent acid, longer irradiation times respectively higher doses are used at longer
wavelength in order to cause sufficient crosslinking. A special mask containing a greyscale
step wedge {transmissions ranging from 0 to 50 %) and resolution patterns are used. After
exposure the wafers are heated for 60 seconds to 110°C to perform the post exposure bake
(PEB) during which the liberated acid catalyses the crosslinking reaction in the irradiated ar-
eas. Developing is performed by dipping the samples into a 2.38 % solution of tetramethyl
ammonium hydroxide (TMAH) for 60 seconds. The thickness of the film before exposure as
well as after exposure in the fields that were exposed to different doses is measured with an
Axiotron from Zeiss which uses white light interference. The thickness measurements are
used to estimate the one-to-one energy E1:1 which is the dose that is required to retain the
same film thickness as before developing. The film thickness of the cured samples is also
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El:
El:

EO
EO

El:
El:

EO

1 70 El:1 60 El1:1 120 7 EO 70

45 E0O 35 El:1 210 El:1 90
1 70 E0O 30 E0O 9 E0O 9
1 50 El1:1 15 El:1 15 9 25
35 WO 359 E1:1 40PCT’E”"E'61:§?° 70
1 .700 10 E053-50 EO 50 EO 70
1 100 E1:1 100 El:1 140 ' 11 E0O 25
100 E0O  >1000 El:1 50 El:1 200
1 .100

1 >% 88‘r(\)easuretdll?y1mei%of an Alétl\a ftengraﬁgmeter (l)he step withEtgﬁ hlg%%st numtgthat

30 cured iskBed t@ bélculate the minimum dose EO required toHiavé crésdlinking. The: smalled
} gg%e rqu'ggcidosﬁ)@e mdr%%e_ic_{ive '%tae |l:‘aQent a?c’:r%. E26 50 Ego 5350
55 The refiits aréfited in Table 2 and show, that the latent acldb:have hith sensitidty.ida 110
1 1000 .. . 17 EO 70 EO 100 EO 140
1 14(hegativedpsigt atglivavelengths, g4 -54
Latent acid Reactivity at Reactivity at Reactivity at conpound
365 nm (mj) 405 nm (mJ) 436 nm (mJ) exanpl e 20 EO 25
25 EO 350 El:1 50 El:1 50 El:1 700
EO Jable2 EO0 300 EO  >1000 El:1 60
1 600 El: l 1héMl acid P2Reactivity at D Reddlivity at | HReactidify at EO 100
1 60 EL L cfbound ofEl de5 t?xﬂng) ?4?05 nm 6mJ ) BO 43669:9st RO >1000
>1000 e;sampi >1OO 1:1 >10 0 25
20 EO = El:1 20
1 16 26 T g0 [20E0° 20gq B0 4 JeoEO 10430
1 40 El: L _ 20 Ef: 1E1:183 30  p7 E1:1 60 Ho Eipp 800 EO 11
15 2E1: 1 flS E0 oFl:l B2 80 HEl: 103050
E1:1 270 E1:1 150 E11 150
4 EO 25 EOC 25 EO 80
Et1:1 40 E1:1 40 E1:1 160
5 E0O 50 EO 100 E0 800
E1:1 90 E1:1 200 E1:1 >1000
6 E0O 35 E0O 30 EO 60
E1:1 70 E1:1 60 E1:1 120
7 EO 70 EO 45 EO 35
E1:1 210 E1:1 90 E1:1 70
8 EO 30 E0 9 EC 9
E1:1 50 E1:1 15 E1:1 15
9 EOC 25 EOC 35 EO 350
E1:1 40 E1:1 70 E1:1 700
10 E0O 50 EOC 50 EO 70
E1:1 100 E1:1 100 E1:1 140
11 EO 25 EO 100 E0 >1000
Et:1 50 E1:1 200 Et1:1 >1000
12 EO 100 EOC 70 EO 100
E1:1 200 E1:1 140 E1:1 250
14 E0C 30 E0C 30 EC 250
E1:1 60 E1:1 60 E1:1 500
15 EOC 30 EO 80 EO 150
E1:1 60 E1:1 100 E1:1 300
16 EO 50 EO 55 EC 500
E1:1 100 E1:1 110 E1:1 1000
17 EO 70 EO 100 EO 140
E1:1 140 E1:1 200 E1:1 280
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El:1 22
El:1 60
EO 15
EO 20
El:1 40
El:1 50
EO 9
EO 18
El:1 15
El:1 23
EO 10
EO 30
El:1 70
El:1 16
-55 -
[err]

EO 20 EO 11 EO 9 El:1 40
El1:1 18 29 EO 30 EO 11 EO 11
El:1 22 El:1 22 30 EO 20 EO 9

El:1 40 El:1 18 El:1 30 33
El:1 4 20
w0993(g1929 10 EO Ego 20not nmeasur ed EO 12CT/EP98/E§750.
El:1 23 -58%7 EO 18 not measur éd
El:1 24 El:1 12 38
not neasured EO 11 El:1 23
39 Latentacid |1 Reactifif¥lat T§aREaBiity at FOReactivity at
compotarld é éaes nm (mU) | 405 nmTrhJ) Ef%as T@?fnﬂm Z‘iur ed
Fo |—pSXaMPe oo o5 = P El:1 44
50 200 |13E0  25pp] &9 25 pp EO30350
E1:]1 47 E1l: 1 E131L050 E1:1 50 E1:1 700
d ai ns 1. Coppoundg ofggthegporulge | a90 || E0  >1000
E1:1 60 E1:1 600 E1:1 >1000
22 EC 30 E0C 30 EO 100
E1:1 60 E1:1 60 E1:1 200
23 EO 600 EO >1000 E0O >1000
E1:1 >1000 E1:1 >1000 E1:1 >1000
25 EO 20 EO 10 EO 8
E1:1 40 E1:1 20 E1:1 16
26 EO 20 EO 9 EO 10
E1:1 40 E1:1 20 E1:1 18
27 E0 22 EO 11 EO 15
E1:1 45 E1:1 22 E1:1 30
28 EO 20 EO 11 EC 9
E1:1 40 E1:1 22 E1:1 18
29 E0O 30 E0C 11 EO 11
E1:1 60 E1:1 22 E1:1 22
30 EC 20 EO 9 EO 15
E1:1 40 E1:1 18 E1:1 30
33 EO 20 E0O 10 EO 20
E1:1 40 E1:1 20 E1:1 40
36 EC 30 not measured EO 13
E1:1 50 E1:1 23
37 EO 18 not measured EO 9
E1:1 24 Et:1 12
38 EO 18 not measured EO 11
E1:1 23 Ef:1 15
39 EO 19 not measured EO 5
Et:1 23 E1:1 11
40 EOC 26 not measured EOQ 10
Ef:1 560 E1:1 15
41 EO 30 EO 22 EOC 35
Et:1 60 E1:1 44 Et:1 70
50 EO 13 EO 37 EO 230
E1:1 16 Et:1 47 E1:1 310




m is 0 or 1; X is 1or 2; Rerr] 1is phenyl, which is unsubstituted
or substituted by one or nore of the radicals (err]- d err]al ky,
Cerr]-Cerr] haI oaI kyl hal ogen, phenyl, OR[err], NRerr]Rerr], SR err]
and/ or -S-phen bei ng possible for the substi et 86 1.
SRl err] aftP 1é¥?’] R[err] to form5- or 6-menbered ri ngl?, Vra the
radicals Rerr], Rerr], Rerr] and/or Rgrr], with further substituents on
t he phenyl ring or with one of the carbon atons of the phenyl ring,
or Rerr] is naphthyl, anthracyl or phenant hryl, the radicals
napht hyl , .ant hracyl and phenant hryl being unsubstituted or
subst it ut & Cerr]-Cerr]alkyl, phenyl, ORerr], NRerr]Rerr], SR err]
and/ or -S-phenyl, it being possi ble for the substituents ORlerr],
SR[err] and NRerr]Nerr] to form5- or 6-nenbered rings, via the
radi cal s R @ompourndsef tHe foRfudae jodhd /or Rlerr], with further substituents
on the napht hyl, ant hracyl or phenanthgyl ring or with one of the
carbon atons of the naphtthyl, ant hracyl or phenanthryl ring,
or Rerr] is a heteroaryl ra | Rshat Raunsubstituted or substituted by
Cerr]-Cerr]al kyl, phenyl ECR6§ NR[eJr]R[err] Rl err] and/or
-S-phenyl, it being p055|ble th _STIS'[I'[ CR[err SR err]
and NRlerr]Rerr] to form 5- or 6 S 3VI a the radicals R err],
Rlerr], R err] and/or R[er] wi Bh furcb er substituents on the
heteroaryl ring or with ome of the carbon atons of the het er oar yl
ring, or, if mis O Rerr] additionally is
Cerr]-Cerr]al koxycarbonyl|, phenoxycar bonyl of CN, or Rerr] is H
or (ferr]-Cerr]alkyl, with the,provigp that err] is not sinultaneously H
or al kyl; . ] - 56 -
Rlerr] is Jerr]-C err]qé | en henyl ﬁzne apht hy| erfd), whergiar r ]
di phenyl ene or oxydi ph@ny,DeNeQ gtreRy pdi cal s phenyl ene,
napht hyl ene, [err] R A phenyl #ne ahd oxydi phenyl ene bei ng
unsubstituted or substitut ﬁy Jerr]-derr]adkyl; R has one of the
meani ngs of Rlerr] or is unsubstituted or CN-substltut ed phenyl,
Cerr]-Clerr]-isQort; al kanoyl , benzoyl that is unsubstituted or
substi t ut d by;sd é] C[err]al kyI phenyl, ORerr], SRerr],
NR[ err] R[ rr Rlerr] is phenoxycarbo , rel,
Jerr]- C[ r]h& Rd?&f’)e‘nglcg is UXS"bStﬁt'tsﬂ[oérSP %ﬁfléf-‘g pY enepr ']“affké}y the [?Hgégséft ut ed
g{ d ]erz:][ d ]er c]@huyylc&mtoamyu Aglo§én)phe leORL NR e[ SR ahdfor‘:‘»@f;ﬂfenwt
err err]a er.r i no r

NHCONH2,  or béit 'P°§€%’Prf‘f'] *%g'g?ﬁ" ‘{38@9% ”%’Qiﬁﬁgﬁﬁg‘”&%& %JB %%'Fﬁ] a 5-
or 6- rrenber ed ringsy vidthe radicals Rg, Ry, Ry and/or Rg, with further substituents on the phenyl

ring 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

substituted by C4-Cgalkyl, phenyl, ORg, NR7Rs, SRy and/or -S-phenyl, it being

possible for the substituents ORg, SRy and NR;7Rg to form §- or 6-membered rings,

via the radicals Rg, R7, Rg and /or Re with further substituents on the naphthyl,

anthracyl or phenanthryl ring 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~Cgalkyl, phenyl,

ORg, NR;Rj, SRy and/or -S-phenyl, it being possible for the substituents ORg, SRy

and NR7Rg to form 5- or 6-membered tings, via the radicals Rs, Ry, Rg and/or Ry with

further substituents on the heteroaryl ring or with one of the carbon atoms of the

heteroaryl ring,

or, if mis 0, Ry additionally is Cp-Cgalkoxycarbonyl, phenoxycarbonyl or CN;

or Ry is H or C4-Cyalkyl, with the proviso that R, is not simultaneously H or alkyl;

N A |




unsubstituted or substituted by Clerr]-(err]al kyl, phenyl, ORerr],

SRlerr], NRerr]R err] and/or -S-phenyl, and said ring may
additionally be interrupted by O S, NR7 and/or by CQ and to which
ring one or nore benzo radicals may be fused; n is 1 or 2; or Rerr]

Is CJerr] v% e ;J kyl, phenyl-Clerr]-(err]al kyl, canphorypCT/EPY8/03750
C[err]-C[errﬁ]a oal kyl , phenyl, naphthyl, ant hracyl or phenanthryl
t he radi cal s phenyl, naphthyl, anthracyb8and phenant hryl bei ng
unsubstituted or substituted by one or nore of the radicals hal ogen,

derr]- Cerr]haloalkyl, CN, NJerr], C[err] ( err]al kyl, phenyl,

ORlerr], COORer], -CCOCerr]- C[err]al kyl , S and/ or’
Rl err] R[ﬁffl e amgsrgﬁ Brbfydne, RahtAEndf L@a&g LveryibinylRRe and

when x is henylene

naphthylene [err] , drphenylene or oxydrohenylene
the radicals phen nap th er d| \d
oxydi phenyl eneo'[ﬁi%’ 9] %F'EQSBPL@{WL‘% PeRitdensy . yI’
Rlerr] and R err] are I ndependent|y of each ot her hydrogen halogen

Jerr]-C er r ] a&rbb!ényléﬁ[efﬁrfd] |ﬁhér] Wik ®eihg unsubstituted 63[arbsirtuf§[de:yrq1lmgalkjrlkyl

SRierr] . P hed blgeidhy H&PB’PPT i R b s Bhem Bt |

phenoxycar b onyélkarsyDbleazay] Hat rsrr]nsﬁb}sirtut@a(abﬂ@lbshtutesl oy 34i-Caatkyt] pbenyG[QRg, | -

S e 1o G er 1 SRR S g@f@ &, dﬁl%r s Sqﬁtst&ﬁiu NQz. Cy-Cahaloalkyl,

NHCONH err], oS(O}[,@r%alar\dmap@mqted eyet-Rresaliifl-gubstituted g O)naCS-Cfgaryl S0O,0-
-C(Rerr]) =C( Rf:ﬁbfsir mﬂ%&efdsldwggﬁhréhéﬂr :phodphgH ilor chdjmptgczﬁen phenyl ,

err err S ns tute I‘ S fute OH,
g[[ er r} g[[ er r} aP‘kBR‘}' 2@9@FI ; %QFQ(?‘F% rF‘cﬁ]}J 'I°r|6p’lﬁ€ﬁ'gf3€eél F’Qﬁ(}% is
(4- et hyl phenyba%bmmloreuwtme@y C4-Cgalkyl, pHeingl, ORs CBR§, NRyRgandiet and sai d

| ddj t | |
L R ert] “aihedtiand safdar‘rr»%”n‘%"%%cr@maﬁr RSB AR 1R A 8 O
C err] - err] ahkyto whitie ing 6ne or more benis rdfidals méagble Asedubsti t ut ed by OH,

derr]- C[err]alk?[y Clerr]-Cerr]al kyl sul fonyl, phenylsulfonyl
(4- et hyl heny| %85 | and/or Clerr]- err al kanoyl and s

Clerr]-d Bsr] alsl@rcmﬁwfadbmﬂ GM%NW cam OI’V' tﬁer ¢mh@9?*&¥itléhfnb5& "a!@thy’or
d
CR:[[ Z; H afiEyI SR[Jf %&Porﬁjﬁ Ath Fahrcgg%rhér]uﬁ Pé(ﬂq pHenahthiyl
SRS P 5P eprf RafgeBnGr or

napht hy! sul fon9P'“ unslbstii gﬁ’i}/ﬂ‘%
Rlerr] and R ecrﬁaloérm,emmmow01m1gmwrmnm9mems, COORg, -CAX @04 1Cyalidl, 8O,0Rgy
are bonded, forma - - or 7- menbered ring which may be

|nterrupted byan 7% -NR[err]-; Rerr] is (err]-Cerr] alkyl which is
unsubstit &ed whesuhsumastcmd dee(ﬂabmumUscgrveﬁ[fer R3, a@{iwhepaslikax@aiﬁrﬁh

said Jerr]-Cerr]alkyl may additionally b terru d by -O; A s S
O NRlerr], orcRduyHe, fherlyh8lhaphthliend?, , diphenylene or

[err]
oxydiphenylene, the radicals phenylene, naphthylene, —@—w;@— .

diphenylene and oxydiphenylene being unsubstituted or substituted by C,-Cyqalkyl;

Rsand Rs are independently of each other hydrogen, halogen, Cy-Cgalkyl, C1-Cgalkoxy,
C4-Cshaloalkyl, CN, NO;, Co-Cgalkanoyl, benzoyl, phenyl, -S-phenyl, ORg, SR,
NR7Rg, C2-Cgalkoxycarbonyl, phenoxycarbonyl, S{O),C4-Cgalkyl, unsubstituted or C4-
Cyzalkyl-substituted S(0O),-Cg-C1zaryl, SO,0-C-Cealkyl, SO20-Cg-Cyoaryl or
NHCONH,, or R, and Rs together are ~C(R12)=C(R1a)-C(R14)=C(R1s)~;

Rg is hydrogen, phenyl, C{-Cysalkyl which is unsubstituted or substituted by phenyl, OH,
C4-C4zalkoxy, C4-Cyzalkylsulfonyl, phenylsulfonyl, (4-methyiphenyl)sulfonyl and/or by
C,-Cgalkanoyl and said C4-Cy.alkyl may additionally be interrupted by -O-;

T




Rlerr] and R err] independently of each other have one of the neanings
given for R4, or Rlerr] and R err] together are -CONR[err] CO,
or Rlerr] and Rl err] together are

R[err]

hal ogen,

R[e”]@g&é%n%])-C(R[e”])=C(R[err])-; Rlerr], Rerr], giwgsokndid

|y of one another are hydrogen, Clerr]- C[err]al Kyl ,
phenyl, OR[err], SR er+§z-NRerr]Rerr], -S-phenyl,

Cerr]-Cerr]al koxycar bonyI phenoxycar bonyl, CN, NOJ err],
Cerr]-{err]hal oal kyl, S(O)[err]C[err] C[err]al kyl , unsubstituted or
Jerr]-Cerr]al kyl - substltuted S(On-C err(} C[err ary

SO err] O ByandReC] efrq BARRandently @rqa}?bot‘:[eé F’qu%"ewr

a@;da"%! WNPIC@\IH[ err]; Z

; icg:rR([:i err ] O CPhstﬂsﬁfdtdd or s%b?zgtrﬂ[eng byloH, (ﬁrc{an@;&y 3L 6] hkylsulh gﬁammaﬁy,
12 o uEriearyEo SR st Rk Cot e ek el 1

R err]

phenyl ,

OR[ er r be irfiélrapted by -G, phRpshd RpatoogssmyR 0g/Caalkbibys,benBhyyC, it being

menber ed 1 ngs CoURASTrnv, BRI b R SRR dSA 1, 7L e

substi tuent s ofinfhrasylskiforyl or phegaothrml.ﬂfhnydn@ Ryf andRy, togekien with tmesnitrbgerne
phenyl ring; R {gﬁ watlms,h EH&?% gghdednf%P k%eﬁyqrgnrgergpelg)w@igmm%ge t he

radl cal s phenylf@féipted byndpiardy-NRe; [err] , di phenyl ene and
oxydi phenjp|, ene;de)-0g, aky sl trsausgmeted%a §§t§étnhﬂé&§,r BH &rld?ér'a,-Elafoky BhdtY! -
3. Conpounds according to claiml1, of the formnul

R4 said C,-C,zalkyl may addltlonalty[t@rtnqerrupted by -O-;

A is 8, O, NRg, or a group of formula A1, A2, A3 or A4

\_/
=6 A (A2,
R10
R,R,C Noso,R, o Hn\xg’ (Ad

R10

R1o and Ry, independently of each other have one of the meanings given for Ry,
or Rqg and Ry together are -CO-NRzCO-,
or Ryo and Ry¢ togsther are' -C(R12)=C(R13)-C(R14)=C(Rs)~

Rz, Ri3, Rys and Rys independently of one another are hydrogen, C4-Cyalkyl, halogen,
phenyl, ORg, SRg, NR7Rg, -S-phenyl, Co-Csalkoxycarbonyl, phenoxycarbonyl, CN,
NO,, C4-Cyhaloalkyl, S(0),C+-Cgalkyt, unsubstituted or C4-Coalkyl-substituted
8(0)n-Cg-Crgaryl, SO,0-C4-Cgalkyl, SO,0-C4-C1oaryl or NHCONH,;

Z is CRyy Oor N;

Z; is -CHz-, S, O or NRg.

2. Compounds according to claim 1 of the formula [ and I, wherein mis O; xis 1; R, is
unsubstituted phenyl or phenyl substituted by C,-Cgalkyl, phenyl, ORg, SRy, -S-phenyl,
halogen and/or NR;R, it being possible for the substituents ORg, and NR+Rg to form 5- or 6-
membered rings, via the radicals Rs, Rz and/or Rg, with further substituents of the phenyl
ring or with one of the carbon atoms of the phenyl ring; R’1 is phenylene, naphthylene,

ARG R




(la), wherein Rlerr], Rerr], Rerr], Rerr], Rerr] and A are as
defined in claiml. 4. Conpounds according to claim3, of fornula Ia,
wherein R err] is unsubstituted phenyl or phenyl substituted once or twce
by (Jerr]-Clerr]alkyl, ORerr] or halogen or R err] is naphthyl or thienyl;
R err] |s‘g§ oobia8sr] is (err]-Cerr]alkyl, canphoryl or urITERBOINSEd
phenyl or phenyl substituted by ([err]- C[err]al kyI Cerr]-Cerr]al koxy,
Clerr]-derr]alkylthio, Cerr]-(err]hatd8kkyl,: qurr] or hal ogen; Rerr]
and R err] independently of each other are hydrogen, Clerr]-Cerr]al kyl,
Clerr]-Clerr]al koxy, NRlerr]R err] or phenyl or Rerr] and R err] together
are -C(Rerr])=C(Rerr, C(Rlerr])=C(Rerr])-; Rerr] is (err]-(err]al kyl
or CJerr]- @u i h ne

anot her are h oggﬁl&;;n dlp ﬁéﬁ‘ﬂér]e -g%ﬁ%‘%egre??@gfgmgﬁg?oﬁ%ﬁ%neoth
formula Alerr] J[err] Z is CR[err] or N, and Rerr], Rerr], Rerr],
Rlerr], Rerr] and R ey, are rogen. 5. Acorrposition corrprisi ng a) at
| east one rephbYKnE, t%@achp@ssl i, diphdnylenteand bydiphiehylenebeiag aci d
and/or b) at l[east on orrpou he solubility of which is altered under
the action of an acid

-59 - c)Unéﬁbﬁt'H{*%?r%@F@UW&Y&m@tzﬁﬂfV'or at | east one conpound of the
formulae | or Il according to claim 1. 6. A conposition according to

claim5, which conprises in addition to conponent c) further
phot oi ni t i3 Cempourdsadeording to claini/ 1o of thedomulaia 7. The use of conpounds of

the formulae | or |1 according éo claién 1, as photoinitiators for
7 5
R, 9 12, wherel
- a), wherein
>c=c\ ,C=N-0-S-R, (ta)
R, A g

Ri, Ry, Ra, Ry, Rs and A are as defined in claim 1.

4. Compounds according to claim 3, of formula la, wherein

R; is unsubstituted phenyl or phenyl substituted once or twice by Cy-C,alkyl, OR; or
halogen or R, is naphthy! or thieny!;

R:, isCN;

R; is C4-Cyealkyl, camphoryl or unsubstituted phenyl or phenyl substituted by C,-Cy.alkyl,
C,-Cialkoxy, C-Cgalkylthio, C;-Cyhaloalkyl, NO, or halogen;

R, and R; independently of each other are hydrogen, C;-C,alkyl, C;-C,alkoxy, NR;Rs or
phenyl or R, and R;s together are -C(R12)=C(R12)-C(R14)=C(R1s)-;

Rs is Cs-Caalkyl or Cy-Cialkylsulfonyl;

R; and R; independently of one another are hydrogen or phenyl;

N,/
A Is-S- NRsoragroup of the formula A, 25C

R10

Z is CR,;orN; and

R g o g

5. A 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



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. 8. A nmethod of crosslinking conpounds that

can be crgg I{}Eg&i under the action of an acid, which net hggoRFslos S
adding a éﬁ% of formula | and/or Il according to claiml to the

above-nenti oned conmpounds and irradi ati nggknagewi se or over the whole area
with |ight having a wavel ength of 180-1500 nm°® 9. The use of the
conposition according to any one of clains 5 or 6 for the preparation of
surface coatings, printing inks, printing plates, dental confositlons,

col our fiFYaslefentagiighotpiniiatorptleastongsompeyed pkthe fermmaentardracsprding to

| mage-recgpghRg material for recording hol ographic inmages. 10. The use of
conpounds of the formula I or 11 according to claiml1 as photosensitive
acid donors in the production of surface coatings, printing inks, printing

pl ates, denAzbmpesmesatdordifg tCEhintE, Whith edrhprisee i additiot 1B/coRip2nért c) further -

| mage-reco %n . material.s, or jmage. recording materials for recording

hol ogr aphPE!" Wgﬁg{"f”’ Se"iT?éfﬁaBH}&aa‘@EYeﬁ based on oxi nesul f onates as

phot osensitive acid donors, the photoresist conprising as oxi nmesul fonate a
conpound of i ' : | st
accordi ng9t Egég{l%ér)nfacf %.np% \r/avﬁ{j%%f tb%é?ﬁ‘%&eﬁsq}q'i i@gﬂ;}@g@%\r/ﬂé 1r' é% Fg?aﬁﬂﬁ&@é?oi
phot or esi sempewsisdhairandecressinker under die gation of & agid and/onap selubility inhibitars t |
iﬁb A PhOIRIcERipSindkhR'sdiuBty. 6t viicH i9ahdrec B trBRACKAT Gdrideid.s @ chei cal Ty

60- 15. A photoresist according to claim111, conprising polyners that are
t r anspar efit Adrthed of rpRslingoe rempeyndsdiatsande cresslipad undepthe Pr?ém’th glanpacid,
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thepabove~mentioned compounds and irradiating imagewise or over the whole area with light

having a wavelength of 180-1500 nm.

9. The use of the composition according to any one of claims 5 or 6 for the preparation of
surface coatings, printing inks, printing plates, dental compositions, colour filters, resist
materials and as image-recording material, or image-recording material for recording
holographic images.

10. The use of compounds of the formula | or Il according to claim 1 as photosensitive acid
donors 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.

11. A photoresist based on oximesulfonates as photosensitive acid donors, the photoresist
comprising as oximesulfonate a compound of formula I and/or il according to claim 1.

12. A photoresist according to claim 11, which photoresist is a negative resist.
13. A photoresist according to claim 11, which photoresist is a positive resist.

14. A photoresist according to claim 11, which photoresist is a chemically amplified resist.
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17. A method for the preparation of surface coatings, printing inks,
printing plates, dental conpositions, colour filters, resist materials and
as imge-recording material, or image- recording material for recording
hol ogr aphi ¢ i nages, which conprises irradiating a conposition according to
claimb5 wiggoblepdy having a wavel ength of 180-1500 nm PCT/EP98/03750
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15. A photoresist according to claim 11, comprising polymers that are transparent down to
the wavelength region of 180 nm,

16, The use of a compound of formula | or It according to claim 1 as photosensitive acid
donor in a photoresist.

17. A method for the preparation of surface coatings, printing inks, printing plates, dental
compositions, colour filters, resist materials and as image-recording material, or image-
recording material for recording holographic images, which comprises irradiating a
composition according to claim 5 with light having a wavelength of 180-1500 nm.
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