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PCT/ EP97/ 04566 ALKYSULFONYLOXI MES FOR HI GH RESOLUTON | - LI NE
PHOTORESI STS OF HI GH SENSI - The present invention relates to specific
oxi me al kyl sulfo conmpounds, i.e. conpounds containing t ral
unit [err] %Jgs{&ghﬁﬁei r use as photo-sensitive acid genera?glﬁ{';r’\ﬂdgskl
chemcally anplified photoresists, in printing plates, colour filters or

i mage recording materials which are devel opable in al kal i ne medi um to
their use as dissolution inhibitors in a correspondi ng positive
photoresist, and to a process for the production of inages using such
resists, printing plates or inmage recording materials. A chemcally
anplifi ed P h OAICK ¥SUILBON WHOXTMES: FOR HETHSRESOUURIGN T EVE PO RORESISTS OF GGH SENSIH on,
the phot osensT®¥fWe conponent of which, when irradiated, generates only t hat
anount of acid which is required to catalyse a chem cal reaction of at

| east one aci drieprasdrit Weﬁﬁﬁm@ﬁ%&tto ShedifRDOxInRSAIR sulhafe dofrfpdlidsOf e, %hﬁhuﬁd&e

ultimate differences in solubility between |rrad| ated and non- |rrad| at ed
areas of the p t velop,,_~ lhdustria |
based on a |ar‘8)gﬁér?l'll;j {h%s";"&ﬁlﬁaw@genéﬁfﬁve oximé Ik%'ur %éggttgés'r%%r onven HEY

acid-curable resins are di scl osed in US-A-4 540 598. These fornul ations are
cured firstly &did genssatprinshemigally, arenlified pagtoresigist in priating-iates cpigut filers efrigagef
250 to 400 na”@cor@ﬁxb%zﬁené@"ﬁht@% hfé%e%&lbﬁém@ﬁea‘ikaﬁlﬁé‘%&hﬁx Rthéir usiPad digolidlion

thermal cure in which the material also becomes insoluble in cust omary
sol vents is aun@bﬁ@Stmeormsae@'@/@wt@(? pﬁﬁ‘i"f@'sF@&\‘/dlt%?rﬁ@-cﬁsaf?mhéyf’%tﬂ% 9fg

can be 'nferr%a@@@%m@%dhﬁ@&l&wﬁﬂt:@(ﬂaﬁegbﬁmﬁgeqﬁ&& Ragrag. resist filns
or about related problens as well as the inmage properties of the numerous

formulations falling wthin the generic scope of the teaching of this
pat ent speci f i & ghériBally@ohpified l;bhf)l@l‘h%fsﬁﬁnli behinabrs®od a8 Pédaning layresist dabipesshdm the

| kal d h | ubl
froe acid by IHEHRIGHCOBRERRL AN HI Lafieied) SErPraies orpofial FRow el 166
~ they can the_re«izm!elsbequi&ddo eatakiisesss ohethicalneaotibn bf dtdeast by adidisenpitive vempanenodf
t : ti t ]
b e sul f onat D8 et 38 Riget cbwfibhe o Pt s ROE Beliss® Rdieta®y,

hydr oxynet hacr ndreitrediaied wress o thecbhotpedistiiiest sevedope al so known and are
di sclosed in EP-A-0 241 423.. According to this reference, radiation of 200

to 600 nmcan be used for exp05| ng the resists. The shortcom ng of these
phot o- Industriatl paint formulations based on a large number of photasensitive oxime sulfonates

and conventional acid-curable resins are disciosed in US-A-4 540 §98. These formulations
are cured firstly with actinic fight, especiaily with radiation in the range of 250 to 400 nano-
meters. The oxime sulfonates generate acid. so that a thermal cure in which the material
also becomes insoluble in customary soivents is able to take place even at quite low tempe-
ratures. Nothing can be inferred about an imagewise expostre of corresponding resist films
or about related problems as well as the image properties of the numerous formulations
falling within the generic scope of the teaching of this patent specification.

Oxime sulfonates, which are sparingly soluble in alkaline-aqueous developers, can be
converted to the soluble form of the free acid by irradiation. Combined with a suitabie film-
forming resin, they can therefore be used as dissolution inhibitors for the production of
positive resists.

Conventional positive photoresist compaositions based on oxime sulfonates and alkali-
soluble binders, typically cresol novolaks or hydroxymethacrylate/acrylic acid copolymers,
are also known and are disclosed in EP-A-0 241 423. According to this reference, radiation
of 200 to 600 nm can be used for expasing the resists. The shartcoming of these photo-
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i's, however, that resolution and sensitivity are sinmultaneously never
altoget her satls- factory. This is particularly the case upon exposure to
radi ation i rwols®e3ahge of the mercury i-line, which has a m&%&?ﬁa of 365
nanoneters and is often used for the imagew se exposure of resist filns, ‘
because nmercury nedium and hi gh-pressure2-anps are i nexpen- sive sources
of radiation for producing radiation of these wavel engths with good

I ntensity. In the article "Photochem stry of Im no Sul fonate Conpounds

and Their Apglikeqd 'h@@e\t!é? @Qﬁ@%&@t&&n&n&@%élﬁ\ht?Qré@ﬁnh@én‘éouw nédVR? abdefer SAtist al

and Masahiro Tsunooka; Journal of Photopol ymer Science and Technol ogy, Vol .
3(3), 1990, factonpTbigiupartiqwarly the gasg|upen gXROISHES. to sadiationdniheapnap of s Meicuy
phot or esi st |Qiﬂ8}lﬁﬁibﬁ hmwaaaaq;ﬂoaf 3851 iR oMbt AR IS DRES USRI f6k 186 MeagelvideOr and
pol y(p-tert-but ¥H gcar bog_él 0X reneé as_aci d%@_{eé}’sm ve %&rﬁr}ponent The
styrene conpBRe B 9@8 PRAIMRER BERM A BEWSIRE PREPEG d
generat or UpsNe oUW eadiatioh lfcrrqﬂcbcmt:ing nadigtich@T theage Waeiettiol wixty gdodriateasity. Thi s
results in the exposed areas becom ng soluble in al kaline devel opers so

that positive imges can be obtained with such devel opers. The descri bed
oxi me sul f onaties afiele éPactocHesdstytaf tmina®ulfonate Compdods aﬂBUhmaApmbawrﬁos in

the WVIS °8 ect i Lﬁ?ﬁﬁ&:ﬂiﬁ%ﬁ Sisth r}ydM%%) \%tét%%?\ ta{ngqlla}sgﬂurcf un%ﬁ QUIOLfmaI

wave- | engt h g7 a her . S on oW SenST T IV

t he conposi tletspdlméfStsamaﬂen@ﬂ’mmm}oaw\éw 363}, hean, bo%ﬂid304 them ﬁezl$%6%8
describes th .
ahion are | nieg B siEiel thGRRE oS MofL BRI Julfe ffieE BE BB
hi gher than @60 an@omv&uwlqm@arb@ylﬂxmtw@m)mcmﬁwwwqaﬁntt ﬁiée stgongt

formul ati ons, cﬁgﬁ&'eﬂ%c PTetsh@actglyééB' tyl tAd QEi§ gbReBRh by dtd ﬁt@&ér@f’é{or upon

Accordingly, there is still a neéd reactive nonionic |latent acid
gener at or s wespeRUrgie inadiation tecfpiny PRin@- "b’H@PFV%Yé(PP?) Shig pritapindheprroRed aeeer

bei ng acti vapgdnitg 4 in a!mm.@@aév Bﬂsrsottbfatrp%gmae midg@@ chlve BftahB@with such
wavel ength of the rrercur é gﬁg}? can be used as cat al sts ég@

di fferent acfeyelopes Jeed §°é’9?:q ?’8‘?? s£ave i SRR TN B P ﬁtaﬁuit na-

ac Ib d- cat al ysgstméterah wewvAs smtmmamnmatréomga?mhusatpabrymehdﬁnenurmp Miavec

su stltutlon reacti or a ed renpyv r ot ec roups.
There is, g tqf@??a?nor%etﬁggagfhaheh%as %/ﬂj)ha IR &S W ﬁp 2 p[?émgcﬂ%vat ed
with li ght aads maridmendrs eddistipa twaasHowo®d. hi gher sensivity and better resol ution
are obtained, having inproved properties such as the formof the resist
profiles and steepness of the side walls. Furthernore, there is a need for
conpounds wWhiGBkA 21386 958 describes the use of oxime sulfonates as photosensitwe acid generators

which are in particular suitable for use with light having a wavelength higher than 390 nm.
However, the resolution and sensitivity of the resist formulations obtained with these

initiators is not satisfactory.

Accardingly, there is still a need for reactive nonionic latent acid generators which are ther-
mally and chemically stable and which, after being activated by light, in particular by radia-
tion having the wavelength of the mercury i-line (365nm), can be used as catalysts for
different acid-catalysed reactions, such as polycondensation reactions, acid-catalysed
depolymerisation reactions, acid-catalysed electrophilic substitution reactions or the acid-
catalysed removal of protective groups. There is, in particular, a need for acid generators
which can be activated with light and with which systems of higher sensivily and better
resolution are obtained, having improved properties such as the form of the resist profiles
and steepness of the side walls. Furthermore, there is a need for compounds which are
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to an acid when exposed to |light and which can act as dissol ution
inhibitors in resist formulations. US 5 627 011 di scl oses ”2}%?{’%?’“‘%

oxi me sul f onat®¥OYHEFunds in high-resolution i-line photoresi' P%h
sensitivity. However, this publication only nentions oxine sulfonate
conpounds whi ch can generate aromatic sul fodi'c acids. Surprisingly, it has
now been found that resists of good sensitivity, resolution and having
excellent resist profiles are obtained when an al kyl sulfonic acid is

phot ocheni cal lcyngsieanahrdcid whblb edpabad tkifht didswhiols ean actia® A soIlieY inkiNitor® i
whi ch do not cont ql n ﬁaaé sul fonic acid groups, the conpounds

met hyl sul f onyl %955} P ﬂ‘%yl cyani de, met hyl sul f onyl oxyi mi nonaph-

thyl cyani de and net hyl sul f onyl oxyi m no- 3-t hi ophenyl cyani de in conbination
w th chlor oac%}s EE* hjl ‘E&s&%@%cf”@g?e &%x?vlneaﬁﬁfoﬁe{tg Egr%éu(?\'as ﬁﬂ ?esolutl A‘ -fin

i nvehtion provides photoresist co ions having excel oPut 1 6n
coupl ed with ekoterdsests ofsmgtssetnsmwtyyt-iowmehlprpoqwauor‘emlsamentmsexmdsulfonate
especially wh h
ange. of e CompUTdsTRic cohaERORle ABRRNCL ok ROBE Sh il Rhadhok Badd Bupq.
Surprisingly, ﬂ@iCQﬂlSt%eﬂftQQOd%h%W%rfeMmLﬂngthawclﬂ‘l pxpeliem sedist prafilesareobtainedv ed
by using ox! Megh ek laygi4iBRR LR ibndicunBicany odhetatus.vhi ch have: been

special ly chosen wth'respect to the chromophoric part of the nolecule as
phot oaci d generators in chemcally anplified photo- resist conpositions

which are develgpabi gsd &séléﬁé%oéiﬁoﬁ& &Rér dXPnd¥BeHich doliit SoRBR!dng SulRMdadid
correspondi ng negatjve as well as to Sos itive photoresists containing an

aci d-sensi t i v@“’t’:‘@ﬁﬂ%&?@ﬁ?“‘\dﬁﬂeﬂyﬂﬁﬂ@? '"%A’FPbéFi?VéC-Yé@lfjﬁl'?%‘BHSLHWEHPW‘“OMP“

reaction whi chytdyangeand h@:@@hmyldxymmis-mhéwmﬁbb @Sombination with chloroacet-
aqueous- al kal i nﬁédevel OLE‘ers ch ordin th| s invention relates to

conposi ti ons RATERCHERAUSTS 8 PlaPLRIOEGHGN S conprising a) at |east one

conpound whi ch may be crosslinked by the actl on of an acid and/ or b) at

| east one co und V\:g ch cg % | i unde Kl(f

noid, and o) ORI PEPABORRlorerE SRl bl AR b aRitieq Se e hin

NC excelient sensmwty Thespgraperties are observed especially when the resist compositions
are exposed to radiation in the range of the mercury i-line which has a wavelength of about
365 nanometers.

Surprisingly, exceltent resolution and outstanding sensitivity are achieved by using oxime
alky! sulfonates of formula | below which have been specially chosen with respect to the
chromophoric part of the molecule as photoacid generators in chemically amplified photo-
resist compositions which are developable in aqueous-alkaline media. This applies both to
carresponding negative as well as to positive photoresists containing an acid-sensitive com-
ponent that undergoes an acid-catalysed chemical reaction which changes the solubility of
the compositons in aqueous-alkaline developers.

Accordingly, this invention relates to compositions which can be actived by light, comprising
a) at least one compound which may be crosslinked by the action of an acid and/or

b) at least one compound which changes Iits solubility under the action of an acid, and

¢) as photoinitiator at least one compound of formuia 1

NC_
C=N-0-S0;R, (1).wherein
R’ 2 3
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i s naphthyl, [err] or Rlerr] is either an R err]-X group or Rlerr];
X is a direct bond or an oxygen atom R[err] is hydrogen,

Clerr]-C er y@absaosssnhi ch is unsubstituted or substituted byCPEEIRISOH or
Cerr]-Cerr]- al koxy or which nmay be interrupted by an -O-atom or Rerr]
is a phenyl group which is unsub- stilut@d or substituted by a substituent
selected fromthe group consisting of chloro, bromo, Clerr]-Cerr]al kyl and
Cerr]-Cerr]al kyloxy; Rerr] is hydrogen or (Jerr]-Clerr]alkyl; and R3 is
straight-chain or branched (Jerr]-Cerr]al kyl, which is unsubstituted or
substituted by one or nore than one hal ogen atons, or is

phenyl -Cferr]-Clerr]al kyl or canpheryl, ich conposition can contain other
photoi ni ti & QKLs htﬁ,ﬁns’ﬁ& agd/ or agdiyi ves besides conmponent c). The

i nvention al so reI ates t he use of {gorgdounds of formula 1 as

phot osensitive acid generators i RraXphd orpe3| st sensitive to radiation in a
wavel ength of up to 390 nanoneters. The invention further relates to
cheni cal | y Rangpeither atlRpKareuewiRet s whi ch are devel opabl e in al kal i ne nedi um
and whi ch %(Ea%‘?@ét'r}o'nﬁ%rﬁﬁ’ E@%h%ttdn?n in the range from 340 to 390 nano-
nmeters, whi'ch resists are Ba on oxi me al kyl sul fonates as photosensitive
aci d gener &g hmme@oﬁt-ﬁkaﬂ(vawt)'@Prpﬁdmtﬁdbsillumdwmbaﬂm_teéwdlwnmélﬁ etforea-as

oxi ne al kyl tch Nk iy le to
use m xt ureas’k%g B?‘E@%ﬁag béor?r@jdt%qggﬁﬁgéﬁptgmrﬁg qg\e}s)% QL&S%Q& ’pglﬁ%'bb

syn/ anti - i s§iwgdsgr sypstityted éXPﬁEbﬁlﬂ!@y‘F sejeqtediiom dhe GPUB BeNsistiag af chiorg,bromo,t he
obj ect of tﬁlédaikﬁ\é%atd Qﬂaikﬂo;%{ ovide, in particular, photoresists conprising
conpounds of forihula 1. These resists enconpass chemi cal | y anplified,

posi tive phi®PLEeganonthiGAlkei @devel opabl e in al kal i ne nedi um and are

sensitive tm,i§ a@dighticAtinion btalﬁehécaog@,zam NyRéis tud s iR Btuniny Red tifled W%rﬁa}br
resists are based on oxine al k sulfo\g%a E ghot osensitive aci

gener at or aRgfedAR Aeaipeey é?' PeRE-Ca S ey o0 FRPRE™: "éfgcrb‘}ﬁ"?Pé’sﬂPﬁlW“
sul f onat e, sdhealiredtRenghoiniftesr jensib@s mho/oRhditives aesiddy @mppnaitep have t he

eani ngs asﬁ%eqm"e%tlgrﬁ) altsQ %&t%? %' fhe use of compounds of formula 1 as photosensitive acid

generators in a photoresist sensitive to radiation in a wavelength of up to 390 nanometers.

The invention further relates to chemically amplified photoresists which are developable in
atkaline medium and which are sensitive to radiation in the range from 340 to 320 nano-
meters, which resists are based on oxime alkyl sulfonates as photosensitive acid generator
and contain a compound of formula 1 as defined above as oxime alkyl sulfonate.

According to this invention it is also possible to use mixtures of isomeric forms (cis-trans
isomers, also known as E/Z- or syn/anti-isomers} of the oxime alky! sulfonates of formuia 1.

it is the object of this invention to provide, in particular, photoresists comprising compounds
of formula 1. These resists encompass chemically amplified, positive photoresists which are
developable in alkaline medium and are sensitive to radiation in the range from 340 to

390 nanometers, which resists are based on oxime atkyl sulfonates as photosensitive acid
generator and contain a compound of the above formula 1 as oxime alkyl sulfonate,

wherein X, R, Rq, R4, Rz and Rj also have the meanings assighed to them above.
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enbodi ment of the invention relates to chemcally anplified, negative
photoresists which are devel opable in alkaline medium and ar g Sgpsiidsseée tO
radi atjon in MR9%18%ge from 340 to 390 nanoneters, which resi ST are based
on oxi nme al kyl sul fonates as photosensi- tive aci d generator and contain a
compound of formula 1 defined above as oxine-al kyl sul fonate, wherein R
Rlerr],R err] and X have the neani ngs assigned to them above, and Rerr] is
hydrogen, Cerr]-Cerr]al kyl or a phenyl group which is unsubstituted or
substit ut ed bynathsudrsbadimeniohthedateptiorertlatessmchbricglhvappidied siegaiivegphoforesists

chl oro, brono h%h%r%{;erﬁ%‘a% bikdinB b hid /el 2hELicH 16 h@Xion iR B (BRgd fom

hydr-ogen or err odr ment s e Inventive
phot or esi sts &#@tor dMdidnpmatsrs whichregelk ate based ongxime QIhY* sultanaies 8y Db@tﬁml ons

in the subm cy dé‘ &@ggﬁedas\t%)é% Fntal §E5r|'[|\ﬁ6dhrdeo? 141 }Glangdé’flngﬁ'aﬁb\fyh% SO alk

[err]m the radiatl elng In the range o to 390 nanone ersm
The resist st suiangieewhewireR fofp a@ﬁ’?ﬁ'ﬂé’eétﬁﬂ)g‘?ﬁ‘aﬂ@ agsigned fethemaperntang)thihi t

in addition very rogéw@': ﬁ.@@ﬁm5‘%ﬁ&\ypérobﬁ%h%h%?uﬂ@bétﬁutea Besdu@%ée%yfatgub&%r

have superi or aphi ¢ sensitivity to ven radi ation his feature
was especi al | Weﬂh%@!‘ﬁ‘&‘f Eem tfégsgrp%cqpﬂs‘@g %ﬂ%ﬁﬂm gh‘l’ff'@)-rfé'f‘é@’k&‘iﬂi‘g& -Cagltkgexyg and
generators absgidhydrsgen’ol CRCRHIk.hi s wavel ength only to an extrenely |ow
extent. The novel photoresists therefore match deep UV resists as regards

l'i t hographic properties, but have the advantage that they work with

radi ation of Bag é)ﬂtﬁ:rduﬁéhtﬁ aﬂg@ m%rﬁthe\ﬂ\bﬁl‘bslsls aré r@aiiy iablego FeBoRE bRGIURMIRS UT €
technically very hot or esi s}y oL ef er abl

compounds. of  POVRAETSTs B8 foRtyk rnes. Goal S BEGS p preiong Bgun t
direct bond on.zam, ax@'mﬂah ased R{n@“ m]the mnik ef ¢.[34Ce s8] aérioydetmmpﬁmnbnst
Rlerr] is straight-chain or Sgﬁ derr

err]lalkyl which is
unsubst i t ut ed SBYeH] 55%’??"[‘]?%8” ' "’B? a%r"@"?’h%’%’?fr?é‘l‘ﬁgI'%@déjﬁ'oat‘%'ﬁﬁ good $igee-
i nvention al S(hef.s?dﬁ&fﬁ@ﬁdé @allh Thel eaBistd fuﬁbéfpﬁﬂ@d&pebibr ftbdsgﬂ!;blac §er83wsty to the glven
photoinitiators for ounds whi ch can he act.i on of
an acid or/ anfPdaiog; @g’gfea gk itadliinine )()}J%expgﬁ %ﬁ%ﬁ%ﬂ’&g’eﬁhyg% PRIRR PR AY
sol ubi lity undeit geheramed atmortofadiatioraciithis wakeleagth belyits aa eitednmeayiowvsextant. Mhed
out, for exam% \?él ph&gr%ggsﬁﬁerefore match deep UV resists as regards lithographic propenties, but
have the advantage that they work with radiation of the near UV range with which it is

possible to effect exposure technically very much easier.

The photoresists preferably comprise compounds of formula 1, wherein R is

@ ; X is a direct bond or an oxygen atom; R, is C;-C,alkyl or phenyl; R, is
R—X R

2

straight-chain or branched C:-Czalkyl which is unsubstituted or substituted by one or more

than one halogen atom.

This invention also relates to the use of compounds of formula 1 as photoinitiators for com-
pounds which can be crosslinked by the action of an acid or/fand as dissolution inhibitors for
compounds which change their solubility under the action of an acid, where the irradiation is

carried out, for example, imagewise.
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of the compounds of fornula 1 are novel. Accordingly, this invention also
relates to con‘gounds of fornmula la NC

[err] RWQ W3t hyl | [err] or Rerr] is eitB&RIHRE - x
group or Rlerr]; X is a direct bond, an oxygen atomor a sul fur atom
Rlerr] is hydrogen, CJerr]-Jerr]al kyl orfa phenyl group which is
unsubstituted or substituted by a substituent selected fromthe group
consisting of chloro, bronmo, Cferr]-Cferr]alkyl and Cferr]-C[err]alkyl -

oxy; R err]Sdsrae bittde ogepowrds Gf tarmnjila G] &e npad! kdeprdangty, HMissinrdntips alsb relatghito chai n
or branched err]-d.er Kyl which is unsubstituted or substituted by one
or nore tha‘f?%?? n%]s ﬁgfomgd‘gl‘a h

al'ogen atom wth the proviso that, if Rerr] is nmethyl,
R is not naphthyl, phenyl or Rethienyl. Rlerr] and Rlerr] defined as
Clerr]-C[err]al kyl can be each joceperdmgthy OR) tweereioher nmethyl, ethyl, n-
propyl, i-propyl, n-butyl-, i-fbutyl, sec-butyl or tert-butyl. Rl err]
defined as straight-chain or branched (Jerr]-Cerr]al kyl can typically be
met hyl, ethyl, n-propyl, i-propyl, n-butyf-, i-butyl, sec-butyl,
tert-butyl, n-octyl orIR cyl. If Grefkr]-Clerr]alkyl R err] is substi-
tuted by ha’ﬁbb’é???’x‘[yhenoi L5, 3166r exa chl oromet hyl, trichl oronethyl,
3-chl oropropyl, tri- quoForrethyIagx-x mplragely fluorinated radicals

derived fromthe cited al kyl radi cal's. Substituted by one or nore than one

hal ogen nmeaggsis oftdr s @RBlcRp cbrPst i tuted by one to three or two hal ogens,
preferably by one to three hal ogens. Preferred photoresists, printing

y I
pl ates, col¥ifa firgct Bprd. §p OKYREGAIB OHR FHIH 2187t ens according to this
i nvention caehy§egex iCTE.akiir aphkhp adup wiHHRS unkids@itell oF saHshtuted by a

substituent selected from the group consisting of chioro, bromo, C,-C.alkyl and C;-C,alkyl-
oxy;

Rz is hydrogen or Cs-C.alkyl; and

Rs is straight-chain or branched C,-C.alkyl which is unsubstituted or substituted by one or
more than one halogen atom,

with the proviso that, if Rs is methyl, R is not naphthyl, phenyl or 3-thienyl.

R, and R, defined as C-Csalky! can be each independently of the other methyi, ethyl, n-
propyl, i-propyl, n-butyl-, i-butyl, sec-buty} or tert-butyl.

R, defined as straight-chain or branched C,-Caalkyl can typically be methyl, ethyl, n-propyl,
i-propyl, n-butyl-, i-butyl, sec-butyl, tert-butyl, n-octy! or n-dodecyl. If C,-C,zalkyl Rsis substi-
tuted by halogen, then it is, for example, chloromethyl, trichiorormethyil, 3-chloropropyl, tri-
fluoromethyl or compietely fluorinated radicals derived from the cited alkyl radicals.
Substituted by one or more than one halogen means, for example, substituted by one to
three or two halogens, preferably by one to three halogens.

Preferred photoresists, printing plates, colour filters or image recording systems according
to this invention comprise oxime atky! sutfonate compounds of formuta
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-7- [err] X is a direct bond or an oxygen atom
Rlerr] is hydrogen, phenyl or (Jerr]-Cerr]alkyl, Rerr] is hydrogen or
Cerr]-Cerr]al kyl. _and R err] is straight-chain or branched
Cerr]-Cerr] M‘Egﬂ’{“ﬁ%m chl oronmethyl or trifluoro- nethyl. BCTItEﬁgéoé‘?“t hose
phot oresi sts are particularly preferred which conprise an oxine sul fonate
conpound, wherein X is a direct bond or amr“%xygen atom R[err] is a
Cerr]-Cerr]al kyl radical, prefe- rably nethyl or ethyl, or phenyl, and
Rlerr] is hydrogen or nethyl. Very particularly preferably, X is a direct
bond or oxygen, Rerr] is nmethyl, Rerr] is a drogen atom or nethyl, and
Rlerr] is aCHerr], Cﬂﬁgr‘c]:m#o%zemj grogp.\g Al'so preferred are
phot or esi sts based on conpgunds of fornul.arl eLgy-gsnhgpatgr,  whewrerei n R
is [err] , Rlerr] i# hydrogen, and Rlerr] is straight-thaln or branched
Cerr]-Cerr]- alfeHx 1 i S unsubstituted ofCsubstit ut ed by one or nore
t han one hal ogen atom Prekerred conmpounds are those of formula 1la,
wherein X is a direct bond or an oxygen atom Rerr] is hydrogen or
Cerr]-Cerr]alkyl, and R err] is straight-chain or branched
Clerr] - err]aldybirsthbsiy dranbrgeersdibra Uk 88 npdrogaH phédywbed,-0agN e, Rhy8RE6n
t han one hal oge tom OCL C;Cl{e_rﬁr#] or Cﬂer 4 Particularly interesfing
conpounds  ar e RRY @R I8 SirRghEANGIRAT arﬁ‘ﬁ&-d&ﬁ%%k)tﬂ? {Q53netiA Y tgjtbuoro-
[err] - (et hyl sethfionyl oxyi m no) - 3- net h- oxybenzyl cyani de,
[err]-(nmethyl sul fonyl oxyi m no) - 4- net hyl benzyl cyani de,
[err]-(nethylsul fonyl -

Of these, those photoresists are particularly preferred which comprise an oxime sulfonate

compound, wherein X is a direct bond or an oxygen atom, R, is a C,-C.alky! radical, prefe-
rably methyl or ethyl, or phenyl, and R,is hydrogen or methyl. Very particularly preferably, X
is a direct bond or oxygen, R, is methyl, R; is a hydrogen atom or methyl, and Ry is a CH,,
CCl; or CF; group.

Also preferred are photoresists based on compounds of formula 1 as acid generator,

wherein R is R, @ gS , Ro is hydrogen, and R, is straight-chain or branched C,-C, ;-
)

alkyl which-is unsubstituted or substituted by one or more than one halogen atom.

Preferred compounds are those of formula 1a, wherein X is a direct bond or an oxygen
atom; R, is hydrogen or C,-Caalkyl, and R, is straight-chain or branched C,-Cgalkyl which is
unsubstituted or substituted by one or more than one halogen atom, or CCl; or CF;.

Particularly interesting compounds are
o-(methylsulfonyloxyimino)-4-methoxybenzylcyanide, o-(methylsulfonyloxyimino)-3-meth-
oxybenzylcyanide, a-{methylsulfonyloxyimina)-4-methythenzyicyanide, a-(methyisulfonyl-
oxyimino}-3,4-dimethylbenzylcyanide, a-{methyisulfonyloxyimino)thiophene-3-acetonitrile, o-
(méthytsulfonyioxyimino}thiophene-z-acetonitrile, a-(isopropyisutfonyloxyiminojthiophene-2-
acetonitrile, a-(butylsulfonyloxyimino)thiophene-2-acetonitrile, o-(octylsulfonyloxyimino)thio-
phene-2-acetonitrile, a-(dodecylsulfonyloxyiminoc)thiophene-2-acetonitrile, a-{dodecyisuifo-

nyloxyimino)thiophene-2-acetonitrile, a-(3-chloropropylsulfonyloxyimino)thiophene-2-aceto-



oxyi m no) - 3, 4- di net hyl benzyl cyani de,

[err]-(nmethyl sul fonyl oxyi m no)thi ophene-3-acetonitrile, [err]-

(et hyl sul f onyl oxyi mi no) t hi ophene-2-acetonitrile,

[err]-(isopropyl sul fonyl oxyi m no)thi ophene-2- acetonitrile,

a- (butyl sul f 3888335 no) t hi ophene- 2-acetonitrile, PCT/EP97/04566

a- (octyl sul fonyl oxyi m no)t hi o- phene-2-acetonitrile,

[err]-(dodecyl sul fonyl oxyi m no)t hi ophene-28acetonitrile,

[err]-(dodecyl sul fo- nyl oxyi m no)thi ophene-2-acetonitrile,

a- (3-chl or opropyl sul f onyl oxyi m no) t hi ophene- 2- acet o- WD 98/ 10335

PCT/ EP97/ 0450816, o-(trif etyhisulfonyloxyiming)thiophene-2-acetonitrile, a-(octySitfonyBkfifalnbf:
[err]-(trifl ulo}edr?e&rillﬁ ’s"m ftyonyl oxyyixr¥1' nl?) )thﬁ)ipog?leeng-%-Oalgleet'gn(iowlér eo,ny J‘ nof:

[ err]-.(octyl dudtimxybenzyicyanids), «-(3Lhivesriepyisotioraidxgiyem) demethoxybenzyicyanide.
-(3-chl pr . sul f | oxyi, -4-neth I ide. M xt f
e e AR RSP B R B R P e L

are al so novedvel. The novel oxinme al kyl sulfonates of fornmula 1 or la can
be prepared by methods described in the literature, e.g. by reacting
suitable free oxinmes of fornula 2 with al kylsulfonic acid halides of
formul a 3 i nThérgoyst esmacdkybsuifandias ef formia Aor ta cat by pepaned by orethngs desmibedg

the salt of ' i I |.C ] ' net hods

have been pu&quﬁé@‘url h%‘g'rb%'gie?‘g&isﬁwﬁgﬁéiﬁé&fﬁg*ﬂﬁ Q%th ]‘;m%%ﬁfeomrceaé:&c{j i on

i's conveni enbalides gt forrawla un therpresence ef 2 baregaunh es Yigthwéaminé, or bheaptingstba ealt of

atertiary ag o @i AR iRsIRcac otfithidd® Pnddalindtfo @aL BECh pllndd AR &
t on h coho n

by reacting the corres Ihg oxinme with a sodium a ate 1
di met hyl f or rrﬁ'?ﬁ-dbE'?ﬂ\ﬂﬂ%.’s-O(i me al kyl sul foni c acid derivatives containing a
heterocyclic aromatic fiye-ring substituent can al so be prgpar ed by 1
, 3-di pol ar cycl oaddi ti or{"fof sui tabl e al kyl sul fonf"{f aci d dgrivatives,
typically the esters of oRFNTIOHat 0BISHFiTe OF oxXdFiNro0ydolgetate, with a
suitable 1,3- dipolar canpound, such as nitrile wxide. Su a synthesis is
described, inter alia, in J. Perrocheau, R Carre, Bull. Soc. Chim Beige
1994, 103, 9. (2) () (1) or (1a)
. The reaction is conveniently carried out in an inert organic solvent in the presence of a
tertiary amine.
The sodium salts of oximes can be obtained, for exampie, by reacting the corresponding
oxime with a sodium aicoholate in dimethylformamide (DMF).
Oxime alkylsulfonic acid derivatives containing a heterocyclic aromatic five-ring substituent
can also be prepared by 1,3-dipolar cycloaddition of suitable alkylsulfonic acid derivatives,
typically the esters of oximinomalodinitrile or oximinocyanoacetate, with a suitable 1,3-
dipolar compound, such as nitrile oxide. Such a synthesis is described, inter alia, in

J. Perrocheau, R. Carré, Bull. Sac. Chim. Beige 1994, 103, 9.

The oxime alkyl sulfonates can be obtained in the syn- (E, cis) or anti- (Z, trans) form ar aiso
as mixtures of the two conformers. According to this invention it is possible to use single
conformers as well as any mixture of the two conformers.

The oximes {2) required for the reaction can be prepared in general analogy to known
methods, for éxample by reacting compounds containing reactive methylene groups, such
as benzylcyanide derivatives or phenylacetic acid derivates, with an alkyl nitrite, e.g. methyl
nitrite or isoamy! nitrite, and a sodium alcoholate, e.g. sodium methanotate. Such reactions

are described, inter alig, in "The systematic identification of organic compounds”, John



~
The oxime al kyl sul fonates can be obtained in the syn- (E, cis) or anti-

(Z, trans) formor also as mxtures of the two confornmers. According to
this invention it is possible to use single conforners as well as any

m xture of the two conforners. The oxinmes (2) required for reactijon
can be prepared? #¥Reral anal ogy to known nethods, for exan%pgmﬂgﬁmgés

reacti ng conpounds contai ning reactive nethyl ene groups, such as

benzyl cyani de derivatives or phenyl acetic aeBd derivates, with an al kyl
nitrite, e.g. nethyl nitrite or isoanyl nitrite, and a sodi um al cohol ate,
e.g. sodium net hanol ate. Such reactions are described, inter alia, in "The

systemati c i dendidyiapaicons M¥w 96@atee, &quWQHﬂQr‘é"MakJ&Mekuiare ChemieV\@988/ Ag¥335
PCT/ EP97/ 04566 -9-°  Wiley

and Sons, New Y@Pior i §gganis Syntaasis”; 1978pp@ Mmkr ool ekul are Chenie", 1967,
108, 170, or |n "Organi ¢ Synt hesis", 1979, 59, 95. Oxi mes can al so be

obt ai ned e. g. reactl ng a correspondl ng carbon ry conpound or thiocarbonyl
conpound with GRe obfpjped B-gnPyfieaeing& ‘i?f'éﬁ%ﬁ”@tﬂ‘gtfﬁfq"ﬁﬂ CRMPPBELAR on
of hydroxyar onm.d,(g*asbgnw &mpopﬁ@mn ajdretyidhing kyI sulfonic acid halides (3) is
known to the S§J8| | ed on and ji.s .descri in the standard

chenistry text 8¥<§a“ eBWB?'(?&Wé'b‘? '8"8?513%%91 '?ydwam%%'?ﬁasul foni c acid

esters act as latent curing catalysts: when irradiated with [ight they

generate acid ich cata e Cro eact addi tion, the
aci d gener at ed\qtﬁﬁ pf??é'ﬁ"&ﬁggg'?ﬂﬁﬂ%gﬁ ac«ﬁi\al ‘%}5&@3?& pj?i,glgi[épﬁgrspgﬁﬁq,gsl of
sui t abl e aci d- desmibet, furcexanple; irt the stagdardphehistyrtextbooksyner structure, or the
cl eavage of polyners containing acid-sensitive groups in the pol yner
backbone. O her applications are, for exanple, colour- change systens based
on a change i nlin pleteddraiie compdsdioss|astydsuifaniadcid ésters extasphient caripg gatalpsts: when

protected by agidiagnai foff ufdh ObAGHIERiAAUPSaEHd oo MkAERULIA I adBRE

esters that are sparling e I'n an aqueous-al kal i ne per can
render ed sol ubltke 29id generaied by teaadipjonmaanior exampieisatalvael thegamel ptauitabia acidt o

the free acid, g%hn% eliGedtRe Yrdupk A8 éﬁkﬁym&‘aé&ug\oréjﬁﬁme@%agég%%?gb\gh@@ contammg

inhibitors in Ination with suitable f rmng resins i ns
can be crossl i AREPEPYIEGAURSID HeyRIWNe dackiope. @Qéfrﬂﬂpﬁca“ﬁ'i‘%@'ﬂrf@%e’iﬁ“me °°'°“’

pol yfuncti onal cﬁérfg{é@bt%n@rbabydiéméﬁhﬂ{g@i@ﬁﬁw SHiMtHRGORBNM df CoPdMG iR, ¥ @fdnednt
resins, or par tplrotect%/d by acu? sgnsrtlve protective groups.

Finally, aximesulfonic acid esters that are sparingly soluble in an agueous-alkaline develo-
per can be rendered soluble in the developer by means of light-induced conversion into the
free acid, with the result that they can be used as dissolution inhibitors in combination with
suitable fitm-forming resins.

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

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



ponV|nyI acetals or polyvinyl alcohols with polyfunctional acetal
derivatives. Under certain conditions, for exanple the acid-catalysed

sel f-condensati on of acetal -functionalised resins is also possible. In
addi tion, oxinmesul fonates can be used e.g. as hardeners mh|g€ %%% Q%

acti vat ed by Wa¥AP3For sil oxane group-containing resins. TEPEO1%E can,
for exanple, either undergo self- condensation by neans of acid-catal ysed
hydrol ysis or be crosslinked with a secondocom ponent of the resin, such
as a pol yfunctional al cohol, a hydroxy-group-containing acrylic or

pol yester resin, a partially hydrol ysed polyvinyl acetal or a polyvinyl

al cohol . This type of polycondensation of polysiloxanes is described, for

example, in J.J. Lebrun, H Pode, Conprehensive Polymer Science, Volune 5,
page 593, Pef§ gmpypp@gsgne@qoqypdthe fifigtence in solubility pgtwegn imadigted and non-irradia-

PCT/ EP97/ 04565 sections that occurs as a result of the acid-catatysed reactton of the Testd material AS
al ready nentioned above, the difference in solubili bet ween irradi at ed

and non-i rr adhung ‘i’@8%‘8’@?’?3‘?&"&%%{836&@6\‘ ge 8&“”’& tYEe?lﬂePe'?ﬁ’"Q PrEwhieh further ¢any s ed
r eactb i onf OI tsheerrteanﬁﬁremg prth@tesdunt tAg c@f\pc{ﬁtbﬁé abddra@ifld & the mtv@rﬁnohf&smbﬁ% St
may be o endi n rther con- s uents are presen

in the resi sfomg‘F Wéﬁ%d'?(ﬁﬁ tf‘%ﬁé}h@@é 8{‘5? RETPeSIaRdn f’l?\/‘%‘!f"f’?ﬁf B8AeRstde
conmponent s t baditive ) @etse othee harad, thaisk coyipaientsredamthe soilibilty of the icB@position,

devel oper, Bf resi.st i ositive. If, on the other hand, these conponents

reduce the s JB?'FH'?QE WPhe conposition, the resist is negative.
Aci d-sensitive corrponents t hat produce a negative resist characteri sti c are

i i cul d ' h d fo

dur g 1 v aargEree U ol MaEthelBleS Hama P vesl s i OBg Bt i STer
under goi ng acempasids that.rwhengataiyised byacill (thhenid édries doringirtabiatiorecfane con-e
further COWPBE%: ot ch’anuLé"ﬁ &8 \édf%der&&ﬂ@ﬁ‘é&%éurﬁ( ng're rQééuoB m& tr?efn%e|vfa§’5r

exanpl e, the wn aci cura resins acr
pol yest er, aMithane pemars fﬁéher@p@aonm&fyh@mnmml ‘B@mP@lﬂdﬁgf th@rtvnﬁ areufpes

t her eof . Ani asearﬁﬁéltnékndmﬁmd EGrable $hdits, &R a%[)fawxarﬁ‘pié rafcame Sol/BEtr, %hkg& abl e.

Aci d-curable resins of this type are general x\éﬁknovm and are descri for
exanpl e, in CISaRiAg %BQEREW%’HMP@O‘Gé?S"?SthWI preiieteqt fireno weins miepelisn
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Very particutarly preferred as acid-curable resins are amino resins, such as non-etherified or
etherified melamine, urea, guanidine or biuret resins, preferably methylated melamine
resins or butylated melamine resins, corresponding glycolurils and urones. Resins are
understood in this context to be the customary technical mixtures, which usually also com-
prise oligomers, as well as pure and high purity compounds. N-methoxymethy! melamine
(formula 7) and tetramethoxymethyl glucoril {formula 8) and N,N'-dimethoxymethylurone
(formula 9) are the acid-curable resins given the greatest preference



understood in this context to be the customary technical m xtures, which
usual ly al so com prise oligoners, as well as pure and high purity
conmpounds. N-met hoxynmethyl nelamine (fornula 7) and tetranethoxynet hyl

glucoril (forrmula 8) and N, N -di net hoxynet hyl-urone (formula
aci d- cur abl e MY ven the greatest preference %g; ?Sé‘gg&

PCT/ EP97/ 04566 [err] The concentration of the
conmpound of forrmula | in negative resists isttypically from0.1 to 30 % by
wei ght, preferably up to 20 % by weight, |ikew se based on the total solids

content of the conpositions. From1l to 15 %by weight is very particularly
preferred. V\herg_bapproprl ate,fhe negative conpositions may additionally
conprise a filmf oﬂpmrl ¢ bi nder. h|c§ bi nder oi-grpr ef erabl y an

al kal i - sol ubl e phenolic reésin. sui t €¢°f o1 hat pur poSe are, for

exanpl e, novol alqs;._ erinyead~fro a al dehyde, twpicakly acetal dehyde or

furfural dehyde, E)ut especid|ly rom f mal dg a phen for exanple
unsubstitu- ted phe /gﬁﬁl\ orosuE:%j {’L%ﬁd phenol ; such as
p- chl orophenol , phenoll nono- pr d| subst I tut ed y err]- C[err] al kyl , such
as o-, m or p-cresol, ‘©he &arious xyl enolH ert-bgtydy, phenol,

p- nonyl phenol , p- phenylé,tp r@, resorci nol , 3%I S(4- hydroxyphenyl)rret hane or

2,2- bis(4- hydroxyphenyl Ypropane. Al so suitable are honp- and copol yrmers
based on et hyl eni - cally unsaturated phenol s, for exanpl e honopol yners of

vinyl - and 1-propenyl-substituted /U\
H,C~-0" “N” N7 o-cH, (9).

J
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The concentration of the compound of formula | in negative resists is typically. from 0.1 to
30 % by weight, preferably up to 20 % by weight, likewise based on the total solids content
of the compaositions. From 1 10 15 % by weight is very particularly preferred.

Where appropriate, the negative compositions may additionatlly comprise a film-forming
polymeric binder. This binder is preferably an alkali-soluble phenolic resin. Well suited for
that purpose are, for example, novolaks, derived from an aldehyde, typically acetaldehyde
or furfuraldehyde, but especially from formaldehyde, and a phenol, for example unsubstitu-
ted phenol, mono- or di-chlo}osubstituted phenol, such as p-chiorophenol, phenot mono- or
di-substituted by C,-Csalkyl, such as o-, m- or p-cresol, the various xylenols, p-tert-butyi-
phenal, p-nonylphencl, p-phenylphanol, resoreinol, bis(4-hydroxyphenylymethane or 2,2-
bis(4-hydroxyphenyl)propane. Also suitable are homo- and copolymers based on ethyleni-
cally unsaturated phenols, for exampie homopolymers of vinyl- and 1-propenyl-substituted
phenols, such as p-vinylphenol or p-{1-propenyljphenol, or copolymers of these phenols
with one or more than one ethylenically unsaturated material, for example styrenes. The
amount of binder shauld generally be fram 30 to 95 % by weight or, preferably, from 40 to
80 % by weight.

The invention thus includes, as a special embodiment, negative photoresists which are
developable in atkaline medium for a working radiation of a wavelength of more than
390 nanometers, comprising an oxime alkyl suifonate of formula | as described above, an



phenol s, such as p-vinyl phenol or p-(1 -propenyl)phenol, or copolyners of
these phenols with one or nore than one ethylenically unsaturated material,
for exanple styrenes. The amount of binder should generally be from30 to
95 % by weight or, preferably, from40 to 80 % by wei ght. The in tion
t hus incIudeBﬁ”ﬁgmﬁgspecial embodi nent, negative photoresis?%nﬁHV@¥% re
devel opabl e in al kaline nmediumfor a working radiati on of a wavel ength of
nore than 390 nanoneters, conprising an oextne al kyl sulfonate of fornula I
as descri bed above, an WO 98/ 10335
PCT/ EP97/ 04566 _ _ _ - 12-
al kal i - sol ubjue,;RBRBR! drenbiRTb4n 88 bHBASTY AhRNEATRANGRE éﬁﬁsaﬂ;‘e{g%p acid,
I'tse

catal ysed by an acid, undergoes a crosslinking reaction w f and/ or
with the bi ritigpraces acipgpinking|ragqtion wits ftagtang/or Siththsrbiegmis negati ve resi st
conprises from1 to 15 % by wei ght of oxinme alkyl sulfonate, from40 to 99

% by weight of a phenoljc resin_as binder, for exanple one of those '
nent i oned ab%%rF’CLE‘?HH W?fﬁff?@%f)mt%%ﬁ)“%aﬂye REishFRMRSIEE3 TRBI 1R TRSe P wrightef

crossl i nki nghxageaiky! stifthale ireRN0AGSS % Y deighDoflalpHeRBicrabih A5 bRaBY, Aex&hpibhe

conposition. Usi ak or, in particular, polyvinyl phenol as binder

ng novol ak / ) )
gives a nega&'ﬁe\Pé"%@E mentienag abgve.asdion) 99 19 % tyrpightiaf a melamipg resip as
preferr eﬁ t mrm;ﬂqg@al | t, ith@pefr%‘it?es&ﬂﬁm'&g' 18 kwcﬁs&hmdg@?wmbhuhpaﬁﬁ@ﬂuemgor
tetramet h- oxyne . coril an N - di,net hoxynmet urone in hi urity
or 1 achni cal OVBEh P SRR eI Phesel Srulier GvE Bouete Sy by debeBily
aci d gener atgmod prdpegtescan be photochem cally activated for the
aci d-cat al ysed crosslinking of, for exanple, poly(glycidyl)nmethacrylates in

negative resist systens. Such crosslinking reactions are described, inter
al i a, by Chdtiseteferred ta uBelalniegativededst compBying 8 9@ethoxyMethyhmelamineror peitaymeth-i ¢

conpounds t I = ) | i - . Of
ot d. orar By Gl gl @RRLH Qb RAE LM ol WEREP R 2 SRR
t hat reac- te®R products remain that are soluble in a customary al kal i ne
devel oper and/or that cause an otherw se al kali-insol uble and

aci d-resi stant additional binder to becone soluble in the devel oper, also

produce a pdSrPMpHdfopaiss 631 dEP Be MEed 38 Frif, eenemers gidicep beshpleshamiedly. Sub-

activated for the acid-catalysed crosslinking of, for exampie, poly(glycidylymethacrylates in
negative resist systems. Such crosslinking reactions are described, inter alia, by Chae ef al
in Pollimo 1993, 17(3), 292.

Monomeric or polymeric compounds that are alkali-insoluble but are cleaved in the presen-
ce of acid, or are capable of being rearranged intramolecularly, in such a manner that reac-
tion products remain that are soluble in a customary atkaline developer and/or that cause an
otherwise alkali-insoluble and acid-resistant additional binder to become soluble in the
developer, also produce a positive characteristic in novel photoresist compositions. Sub-
stances of that type are referred to hereinafter as dissolution inhibitors.

The invention therefore includes, as a further special embodiment, positive photoresists
developable in alkaline medium for a working radiation of a wavelength of 340 to 390 nano-
meters, comprising a compound of formula |, 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 that reaction products remain that are soluble
in the developer and/or that cause an acid—resistant additional binder that would otherwise
be virtually insoluble in the developer to dissolve in the developer.
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stances of that type are referred to hereinafter as dissolution inhibitors.

# The invention therefore includes, as a further special enbodinent, positive

phot or esi sts devel opable in al kaline medium for a working radiation of a
wavel ength of 340 to 390 nano- neters, conprising a corrpoung ,EPJ L la I,
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di ssolving in an al kaline devel oper, but that can be cleaved in the
presence of an acid in such a manner thatt8eaction products renmain that are
soluble in the devel oper and/or that cause an acid-resistant additional

bi nder that would otherwi se be virtually insoluble in the devel oper to

di ssol ve in the devel oper. WO 98/ 10335

PCT/ EP97/ 04566 . o , . - 13- There
may be used H¥'HMS¥EPYEPGAS FRFRHIOD SIREBIATIC AR PRYMPHR PR FYRRP NS
conmpounds hawivirg furwﬁahai@rmips g’iawmﬁldtdeaq‘oIMLﬂed s®h &ohlkdline rmlruna @orlelitamﬁle

al kal i ne nmedi um _for Xy carb

groups, secoHBRAYF Wﬂ%ﬁﬁmﬁgargﬁﬁ 'ﬁéf'gé ﬁls(?&%'f%é‘fp 6'?“5'8;950‘”’5 gﬁgt‘” have
been chem caditighyse griuberedthayhaedeth ahemically so alteieddyl readtionwithasotatiidiedmt hey
are insoluble i eou al ct up. I i.n.the nen
tioned react?ON Qltaréa? ca% B‘%ﬁg{’lg }E)Ge%ogggﬁagavﬁgan%tg % QZOJpgcﬁegé g‘leyr%?

such a manneionet a&actzd:rebémmoapabteaif bging utesvmagaureb,)oaceq! eajalyms tnhseich a(mnanyenal
form ~ For tEEﬁhé’mEf?&atamrBuﬁ’é a#é%’éo%éé'dbrP{th’pﬁgmgu%JﬂPXy' ic acid groups or

secondary am nho grou are sul | e, dihydrofuran or
3, 4-di hydropyran and the derivatives thereof, benzyl hal i des, al kyl

hal i des, ha'@mﬁeﬁsrst arﬂofnbﬂ,logf@@g%?%@gﬁgs @rts%ﬁondgw%m? ;fal é&ny'

hal i des, aromatic Sl onates or tria 1yl
hal i des, it heierge pétablenios erarppie ihydeaderan 6ns, 4td@”Y§@Pdéﬁnrai"édh%@R”V?We§nom

manner . CusteRbY b@%\/@élﬁbé)'hmyﬂﬁéﬁd&?ﬁﬁ‘oﬁcénﬁ@cﬂcﬁ&@éc%tdtés %Mbﬁo@%@né’c@é alkyl-
protecting keto and a

resi st syst efrfoRy gal H’@§(ﬁ'P%é‘éF gi'fﬂ?ﬁFa'éﬂ°?ep'a'§¥¥%gasb%8?‘>éﬁ Hgﬁp@ylsw hﬁ)gg?lﬁzbtwlehan

O Nal amasu, pelng possibReithe rédttohs t%b%éme&%ﬁthn kaow@%nnéﬂ Cus’torﬁaryGonWrélbﬁon
"Introductlonto Mcrolitho onpson,

ra
M3 Boaederopdials ST At s o Proigetin §ai6 AT HESNEgIUPY, Stpsghemicaly "
Conr]E)oundiI caermmmagp&ﬁnwekedstalyamts afe d:aedrmdyinteylawmseanecmams EuMaHbylihan,
preferre i u i ke n I IS,
The aromat i \(,:@n%%% ?pgqﬁ%?ngﬁl éhe(% 1n% ?dm rma(? d\ﬁblgsne é@%ﬁé?? oéﬁo
nucl eus, pr eﬂtercmthlograahy @n6. &d.ploe. Tbompsﬂnec Gcwmsam i .np Béwtien, Eds., pmef.er abl y
6, ring car b@ﬁergt%qswésrﬁrng%w !5601%]95 Gagt ai ni ng the bl ocked hydroxyl

groups, the arona nuc Surge contain further substi tuents,

Compounds carrying blocked aromatic hydroxyl groups are particularly preferred, which
compounds may likewise be monomers as well as polymers. The aromatic monomers
preferably contain one or more than one aromatic nucleus, preferably 2 to 6 aromatic
nuclei, containing 6 to 14, preferably 6, ring carbon atoms. In addition to containing the
blocked hydroxyl groups, the aromatic nuclei may of course contain further substituents,

preferably Cs-Caalkyl, Ci-Caalkoxy or halogen. Particularly preferred monomeric dissolution

inhibitors are bisphenyl types, i.e. compounds of formula Y—@——z@Y .

wherein each Y is an acid-sensitive group, such as a phenolic hydroxyl group, which is pro-
tected by a suitable acid-sensitive radical such as the ether, carbonate, silyl, tetrahydropyra-
ny! or tetrahydrofuranyl groups (see e.g. EP-A 475903), and Z is either a direct single bond
or may be one of the following groups: -S-; -O-; -SO-; -SO;-; -CO-; -C(R.)(Ry)-, where R,
may be hydrogen, methy! or aryl, and R, may be hydrogen or methyl. Particularly preferred
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~ preferably (Jerr]-Cerr]alkyl, C[err]-Cerr]al koxy or halogen. Particularly

. preferred nononeric dissolution i nhi bitors are bisphenyl types, i.e.
conmpounds of formula [err] wherein each Y is an acid-sensitive group,
such as a phenolic hydroxyl group, which is pro- tected b¥ a suhéﬁgbl e
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i nhi bitor can eihther.he the only binder in the photoresist or can be used

in adm xture wth an acid-inert binder and, where appropriate, a nononeric
di ssol ution inhibitor.

In positive resists of the mentioned type a film-forming polymeric dissolution 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 monomeric dissolution inhibitor.

Examples of acid-inert binders are novolaks, especially those based on o-, m- or p-cresol

and formaidehyde, also poly{p-hydroxystyrene), poly(p-hydroxy-a-methylstyrene) and
copolymers of p-hydroxystyrene, p-hydroxy-a-methylstyrene and acetoxystyrene.

Examples of polymeric dissolution inhibitors are novolaks, especially those based on o-, m-
or p-cresol and formaldehyde, poly(p-hydroxystyrene), poly(p-hydroxy-a-methylistyrene),
copolymers of p-hydroxystyrene or p-hydroxy-a-methylstyrene and acetoxystyrene or acrylic

acid and/or methacrylic acid and also (meth)acrylic acid esters, which are reacted in known

manner with dihydrofuran, 3,4-dihydropyran, benzy! halides, alkyl halides, haloacetic acid,
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chem caIIy I'ed positive fesi rising as photosensitive acid
generator a corrpound of formula | as well as to a photoresist com prising

pol yners t ha’?h@nﬁ@er&@ﬁa&f&dﬁuﬁ@& aldp rdifeb Rfa WRYGLAP Qﬁ#ﬁiuﬁéﬁﬁio@mvéﬁes&ﬁ&nﬁuﬁsmg ab
speci al enbodi nent of positive resist according t he 1 nvention
conprises f r piptosgnsitive amd generator a compound of formula | as well as to a photoresist com-

prising polymers that are transparent up to the wavelength region of 180 nm.

A special embodiment of the positive resist according to the invention comprises from 75 to
99.5 % by weight of a film-forming polymer that contains protective groups that can be
removed by acid catalysis, and from 0.5 to 25 % by weight of oxime alkyl sulfonates of
formula 1, the percentages being based on the solids content of the compositions. In this
context, preference is given to compositions comprising from 80 to 99 % by weight of the
mentioned polymer and from 1 to 20 % by weight of oxime alkyl sulfonate.

Another embodiment is a positive resist comprising from 40 to 90 % by weight of an acid-
inert film-forming polymer as binder, from 8§ to 40 % by weight of a monomeric or polymeric
compound having protective groups removable by acid catalysis, and from 0.5 to 25 % by
.weight of oxime alky! sulfonates of formula |, the percentages relating to the solids content

of the compositions. Of those compositions, preference is given to those comprising from



99.5 % by weight of a filmform ng polyner that contains protective groups
- that can be renoved by acid catalysis, and from0.5 to 25 % by wei ght of

oxi me al kyl sulfonates of formula I, the percentages being based on the
solids content of the conpositions. In this context, preference is given to
conposi ti o0 8IS sing from 80 to 99 % by weight of the REMEFHMMEoOl ymer
and from1l to 20 % by wei ght of oxinme al kyl sul fonate. Anot her enbodi nent
is a positive resist conprising from40 to 90 % by wei ght of an acid- inert
filmform ng polyner as binder, from5 to 40 % by wei ght of a nononeric or
pol ymeri c conpound having protective groups renovable by acid catalysis,
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radi ati on a positi ve I magé can be produced. Such an application is
described, inter alia, in EP-A-241 423. A further special enbodi rrent of
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ment i oned oxi nesul f nate corrﬁoun gener al rom’5 to 50 % by wei ght,
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systens, which operates on the principle of the renoval of a protective

group froma poly- mer, generally produces a positive resist. Positive

resi sts ar gh@usd efthedxitne aln@'gaﬂfonaes aeaoadusg uonhmwnt@pm{ ¢rcemx¢aupampm|aem ally
' also jnterest in
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resist wt R 08 RARSHs; especially because of their greater resolution. There is, however, also

interest in producing a negative image using the positive resist mechanism, in order to com-

bine the advantages of the high degree of resolution of the positive resist with the proper-

ties of the negative resist. That can be achieved by introducing a so-called image-reversal

step as described, for example, in EP-A-361 806. For that purpose, the image-wise irradia-

ted resist material is treated, before the developing step, with e.g. a gaseous base, the acid

that has been produced image-wise being neutralised. Subsequently, a second irradiation,

over its whole area, and thermal aftertreatment are carried out and the negative image is

then developed in the cusiomary manner,

In addition to the cited components, it is also possible to add compounds which accelerate
or amplify the acid formation to the negative as well as to the positive photoresist composi-

tions containing the novel oxime alkyl sulfonate. Such acid amplifiers are described, inter



ties of the negative resist. That can be achieved by introducing a

" so-called i mage-reversal step as described, for exanple, in EP-A-361 906.
For that purpose, the inmage-wise irradia- ted resist material is treated,
before the deve ing step, with e.g. a gaseous base, the has
been produc@vd)? %3 w se being neutralised. Subsequently, ggg}gﬁ%gg“

i rradiation, over its whole area, and thernmal aftertreatnent are carried
out and the negative image is then develoled in the customary manner. In
addition to the cited conponents, it is also possible to add conpounds

whi ch accelerate or anplify the acid formation to the negative as well as
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3- acylcounarlne derivatijves as zol i nes, and

21 56" eost ne XA BN EHGS of YT RIAATA S d GRS e CORAVERES HPhopiTBbee.
resi n m xt urashyieme)thigzainag raat iatso@osiat, rjodaptine atdagihrdsiredopueoits. t ai ni ng
pol ynmeri sabl e unsaturated groups are used. Such surface coatings can al so
be cured using the conpounds of formula 1. In addition to conponent c), it
I s possi bl e Foocarsin durpesasd resih npghigebavisgmoosmerid dricligamericaongituents con-
photoinitia k ' | urated
groups duri %ﬁﬁ'ﬁ%ggprt%‘?é%tb%ts;ﬂ %éda{;r%%‘é g’%(ly %Eh rdggi%gajng% E'Iligggrrgkes of
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benzophenones, acet ophenone derivatives, suc oxycycl odl kyl phenyl

ket one, di apktbﬁwaéﬁv@;ﬁ@roumng hetineatient. é&%/lﬂﬁéfrd‘{”éﬁ UV.ragiptiacet ophenone,
4-aroyl -1 , Bxathprss bPaditionaFHotdhitdtd¥ hor B #Y the #VEntive compositions are, for

example, radical photoinitiators, typically those from the class of the benzophenones,
acetophenone derivatives, such as a-hydroxycycloalkylphenyt ketone, dialkoxyacetophe-
none, a-hydroxy- or a-aminoacetophenone, 4-aroyl-1,3-dioxolane, benzoin alkyl ethers and
benzil ketals, monoacylphosphine oxides, bisacylphosphine oxides or titanocenes.
lHustrative examples of particularly suitable additional photoinitiators are: 1-(4-dodecylben-
zoyl)-1-hydroxy-1-methylethane, 1-{4-isopropylbenzoyl)-1-hydroxy-1-methyl-ethane, 1-ben-
zoyl-1-hydroxy-1-methylethane, 1-[4(2-hydroxyethoxy)benzoyl]-1-hydroxy-1-methylethane,
1-[4(acrylolyoxyethoxy)benzoyi]-1-hydroxy-1-methylethane, diphenyl ketone, phenyi-1-
hydroxycyclohexyl ketone, (4-morpholinobenzoyi)-1-benzyl- 1-dimethylaminopropane, 1-
(3,4-dimethoxyphenyl)-2-benzyl-2-dimethylaminobutan-1-one, (4-methylthicbenzoyl)-1-
methyl-1-morpholinoethane, benzil dimethyt ketal, bis(cyclopentadienyl)-bis(2,6-difluoro-3-
pyrryiphenyltitanium, trimethylbenzoyldiphenylphosphine oxide, bis(2,6-dimethoxybenzoyl)-
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" titanocenes. Illustrative exanples of particularly suitable additional

photoinitiators are: 1-(4-dodecyl ben- zoyl)-1-hydroxy-1-nethyl et hane,

1- (4-isopropyl benzoyl) - 1- hydr oxy- 1- net hyl - et hane, 1-ben-

zoyl - 1- hydwgﬁ?l?é’?ret hyl et hane, - PCT/EPI704566

1-[4(2- hydroxyet hoxy) benzoyl | - 1- hydr oxy- 1- net hyl et hane,

1-[4(acryl ol yoxyet hoxy) benzoyl ] -1 -hydr-d®y- 1- net hyl et hane, di phenyl ket one,

phenyl - 1- hydroxycycl ohexyl ketone, (4-norpholinobenzoyl)-1 -benzyl- 1

- di et hyl am nopr opane, 1- _ _

(2 ot byl LIy Nz oVl 1o BBl DY 4 mor Bl L nac hane Bene L ool et al
- met hy i obenzoyl)-1-. - 1-nor no ane, benzi i me eta

bi s oyc] opREaang s obbis o S RBo A B R B GRoE At TR

tri met hyl badditimphdhhptrémijdtpiseeetu teefoond dd)S Date( 65a58me thiomy Penmeyds)to

%?Eéégfgg%fgﬂ 21, line 35. Other examples are trihalomethyltriazine derivatives or hc_axafglb_isimid-

(2,4, 4-triaxighgbmpamgdyl ) phosphi ne oxi de,

bis(2,4,6-tri ' h - osphine .oxjde or

bi o( 2, 4, 6. L EIRED SR b o Y U B Bl € b BBers:  ona
phot oi ni t i WPigally perexideccompolindm guehasienRaylegroxide @Biter S8itgblepdroxites2fe | i ne 35
Lo col um gdecribddf RPParbhiidso B TR Gn 46.inbt 1t ABLP RIS KGR gl vat ! ves
or hexaarylbisimad- azolyl conpounds. Further exanples o addl t1onal

phot oi ni t | BN SALS, shehr asthasmiode faunsh intertalia it €S Fatanb# 960 bat.aoumntBpi cal | y
per oxi de ¢ hy X t: SUj I i des are
fescri bed R0 SRS 21 BEesepB b ey GrérBhiin SHrbRR s ub e R

sul f oni um iseprosyieenzpdboyalimestakiesy!)-sere h-hasaflubmpbosphatee f ound, inter alia in
US Patent 4 950 581, colum 18, line 60 to colum 19, line 10, or

cycl opent adi enyl -arene-iron(l1)-conplex salts, typically ([err]-

i sopr opy| bEsrzpblicatiprthd caprdstipen travdi gemeta)ly aiso nempridecx adiVant Exampiepbat e.

F li cati.Q,en it A [ I t.
Seanpl o5 ofzlR gl SRBRNLLAE S RboBTRE Arotio B d R Ry aR, ndile "
pr opi onat enongt Higthypglyael ditrethyPethen ceslopsotanpnal icgtiblydxagbne; gbulgratatdmg| etegther ,

cycl opent apane, | ghexanone. ., V.- rolactone, ethyl methyl ketope,

2- et hoxyet g{rpl%ll ’58%&?ﬁﬁ@@ﬁ%ﬂméc%ﬁ%%@gﬁgﬁ ,E%iten‘le Cg.lmt %(acrﬂ‘fq'%”, ‘y'Teb}?é’f' oxy- 2-
propyl aceprapy acqipte. $he savant may aiode ibthe farmt heniktorenfoa erdnple ottwofap moexafpl e
of two or r = ' ' vent and
t he concenitmrgg? ?%mﬁgﬁgﬁggxgg&gﬂf&mﬁg?%%Mﬁyég?n%ﬁ%%é’ﬁ%%"t%ﬁ%pé%%gé‘sf?fi on and
on t he coa¢XanplereniioginatureTH ghesesimposiinn pad omthesoating mpthpded to a substrate
by means of known coating nethods, for exanple by spin-coating, imrersion,
kni fe coating, curtain coating techniques, brush application, spraying and
reverse rof PeFOIKiORLS wjformiy appliegitg @ ﬁyégﬁﬁt%bb"ﬁén%ﬁfmn?wﬂ eatipgonaiaedssior tive

| ayer to agtiAROERENIn-chHtRY] iIRInRrSURIARE cotifl lRBintRamRAtchdifiel] hadh substrate

by coating transfer gl,am nat i ngg . ] i .
_ application, spraying and reverse roller coating. it is also possible to apply the photosensi-

tive layer to a temporary, flexible support and then to coat the final substrate by coating

transfer (laminating).

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

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

Possible areas of use of the composition according to the invention are as follows: use as
photoresists for electronics, such as etching resists, electroplating resists or solder resists,

the manufacture of integrated circuits or thin film transistor resist (TFT resist), the manu-



The arrm.mt/appll ed (coating thickness) and the nature of the substrate
(coating substrate) are dependent on the desired field of application. The
range of coating thiwgegssss can in principle include val ues from PCT/EPI7/04566
approximately 0.1 [err]mto nore than 100 [err]m Possi bl e areas of use

of the conposition according to the invention arggs follows: use as

phot oresi sts for electronics, such as etching resists, electroplating

resists or solder resists, the manufacture of integrated circuits or thin
Llclr/mE}Dg%nghgggr ' es‘f%étur Blf:-;l)-nntmg p?attgs such asrr%et printing plates g\foscreen ;Tg?ng tepg@fe&r tse in

of printing plates, tageniag oﬂhé@ﬁhgmn inblereliberapisy t@éhrﬁq}.ree,el‘aem ccmsurmgers or image
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preferably, use as ndiesiel T SfatindsutseanBand potessmgebnditdreyrastadordingigui t s,
The coating substrates and processing conditions vary accordingly. When
using the conpositions as mcroresists for integrated and |arge-scale
integrated circuits,whenyieftbe cadpositives bsniaroresiste merﬁe@ratearaed ta]gn'-malel igtefrateh

0.11to0 10 [err]m preferabl ro . b 1q Sle fro

Lo 118, [err]m  Vhen Qieiirgs: Hetet Bisbe Brpnighiehédacie BREaDro Byt 1y Bterasty rom
i mpl ant ation the coafs R infdsnNGrefepsbiafdn bsbea ly, from 0.1 to 10 [err] m
prefprably from4 to 8 [err]m By choosing suitable substituents R err] and

Rierr], the optical Weemsising ibe campositioss sregsls e aifnuapieatabentiecaatingithicknesses are
parti cular the lar gq\f{lﬂ:{?a‘ﬂ@ Frofld. ﬂﬁnl%ﬁﬁﬁ’%ré}&%b@lﬂ%% SRtd 3h A% Hoblitlg SHEEE- si.xbstlmﬁts R,

corrpp5| tions accordihg to the invention are also outstandi ngly suitab
coating conpositi onanﬁﬁe.mtmmaiﬂwlt&mf thk resigt pars be adjested] syl thal duparticer ithedsrge

paper, ceram cs. 0! 3a% whASkbE e HiBSBAL XGRL2T S, PO YEL YT ene
poI yol’e 1{

t er epht hal at e, I'nNs or ceIIu acet especially in the form of
films, but especially for coating netals, such as Ni, Fe, zZn, My, Co or

especial [y Qu and Aly, g%@ﬁ’up@én&% §E?or3’ihé1{o RQJn(?/éalntgﬂsaré)éls@bﬁt&aqﬁﬁ%x E&ta%ia%QoQtﬂxg

image is to be applie e-w se I1rradiation
coating operation, tﬂlﬁeﬂpgﬁjﬂlqmmf SUbSt@éQi;eQ*all wpefsembxﬂmwdh@atlesa@apt?fe@aﬁmm@!ass

inalayer of the p}];@és%se&:ec?ttas%lyte%rsg H@%tﬁﬁér%te?ﬁ?ﬁ’th%@é‘ BelydI xRS @étfdfo@e H&é‘iéte

of course be | ower than aln conponents_of
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especially in the C%‘i%sﬁcramegélhhd/ﬁt Hﬁ@é@é Qﬁ'sﬁ&&roxkdésgﬁﬁﬁfd% to Whith 86 image is to be
t enperat ures shoul d not exceed from 8 o 130[err]C
applied by means of i lmage-WIse lrradlatxon

After the coating operation, the solvent is generally removed by heating, resulting 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. This irradiation in a predetermined paiic
using actinic radiation includes both irradiation through a photornask containing a precs
mined pattern, for example a diapositive, and irradiation using a laser beam that is mc.
over the surface of the coated substrate, for example under the control of a computer,

thus produces an image,



_The resist coating is then irradiated i mage-wi se. This irradiation in a
predeterm ned pack using actinic radiation includes both irradiation

t hrough a photomask containing a prede mined pattern. for exanple a

di apositive, and irradiation using a |laser beamthat is [err] over
surface of W@E98Ye¥Sed substrate, for exanple under the conff *Hf ‘@6
conputer, thus produces an inage, WO 98/ 10335

PCT/ EP97/ 04566 - 20 - - 20 -

Sui tabl e radi ati on sources are those which emt radiation of a wavel ength
of approximately from 180 to 390, for exanple from about 340 to 360 or,

preferably, si#ipm :%@&nbfos&%bs éaambse BBl enit rB@khorp@ﬂ dWavenges apidxiftagdly f or m
proj ectors &arra s of ref ectﬁg % are @Ex? I3§§ are: carbon
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sensi tivityp. Weitame Hsbﬁbéan@@&ﬂééiisnﬂr é)@inﬁd’ﬂ@ menzyrgaﬂs loRMade$, wHShYemits radia-
advant ageous, all ow%‘g* ow intensities.

h W at relative
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accel erate fion and hence the devel opment of a sufficient

di fference |n so ubi ity

After the irradiation and, if necessary, thermal treatment, the unirradiated sites (in the case
of positive resists) or the irradiated sites (in the case of negative resists) of the composition

are removed in a manner known per se using a deveioper.

It is generally necessary to allow a certain period of time prior to the developing step in
order to allow the acid-sensitive components of the resist composition to react. in order to
accelerate that reaction and hence the development of a sufficient difference in solubility
between the irradiated and unirradiated sections of the resist coating in the developer, the
coating is preferably heated before being developed. The heating can also be carried out or
begun during the irradiation. Temperatures from 60 to 150°C are preferably used. The
period of time depends on the heating method and, if necessary, the optimum period can

be determined easily by a person skilled in the art by means of a few routine experiments. it



between the irradi ated and unirradi ated sections of the resist coating in
the devel oper, the coating is preferably heated before being devel oped. The
heating can al so be carried out or begun during the irradiation.

Tenper at ures P:?J Jgng_% to 150[err]C are preferably used. The peripRgemissdsi M
depends on th eatlng nmet hod and, if necessary, the optinmum period can be
determ ned easily by a person skllled in the art by neans of a few routine.
experiments. |t WD 98/ 10335 -21-

PCT/ EP97/ 04566 - 21 - is
generally froma few seconds to several mnutes. For exanple, a period of
from 10 to 308 geeerelydiom @ few sgcands tassiverahminites. Fotgxaaple, B pedebef fand!d tcom 1
10 30 m nut essgalloAui0NUE Lo QHEDa he: %%eeg used &G4 B8 rlifurdd\Gflen o
devel oped, the portions o e coating f ai, arter irra ration, are nore
sol ubl e in theondestioneyer ispisedg renoved. | f necessary, slight agitation of
the workpiece, gentle brushing of the coating in the devel oper bath or

spray devel opi ng can accel erate that process step. The aqueous-al kal i ne
devel opers cubteoeratipg isthendeveloped.dhaBPeRs ofiye enating that, aftei iraiatinn, are ere t he

devel opi ng. SylbiglpMRS Bﬁféid‘pePB %&e?ﬁoveBQF NS, %hgtﬁ%ﬁhdﬁ%%’f the YoM

hydrOX| de, the correspondi ng carbonates, acid carbona [icates or
netasili- cateaptiepyshpoot 31%96’?9"97’@5% denjeloperfaingr S%w*ﬁva@pm%haacwate that

ami nes, for exaoa¥satd b aqmaaskam@amb@r%n@omdﬂyeﬁ Rusls@tBchfblogy may be
di -n-propylamne, trieth | am ne, al kanol am nes, for

t
exanpl e di met‘l’ﬂ‘ffj for BXAMRIEP Be d?qu?PL"P%ISI‘HF'éﬁ?" pe@lf&f"@ﬂ?%rf‘}f eXAMBIE TRAium or
hydr oxi des, ta@mm@oinaa R Er iR pEHEY Yakitnbiedr id clfbdatdsCéiicatdshy Imetasm

anmoni um hydr o- xid L er sol ut ons_are, ner ally up 5N, but
e usual 1y IS B ORI BHRETSRser: /5P B B0 SO BRei PETtRR Bhions
gaw Ing a ngr rmhméyh puinpﬁa:pmmmylahmeomln -pogyiaveink, i@ethtiacineinetnghdéibyamine,
evel oper de i
nat ar e of ¢ nea i oy BarHGE o BuBHRR AL kB han JEREE e by
2ﬂ;ﬁ0uz ngﬁ\éflsmjpmxmml fot exampigreyramefhylaoreesdmn lyydr@hmrctetrqﬁhyter_nmhlam hydrcyc
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solvents that ca uirds are
cycl ohexanonemamnes bhigsg/eseh Eagxanmpid %ﬁ@ns havwingomeormiality of aprievdinatelyd. hRreovell

m xtures of té’MRe&’rTHEQ.thuchof &é\%ﬁﬁae?@ép}éﬂﬂé §n tH da¥Re fﬂhe %ﬂb‘t@%‘é&( 25 ll9 on the

devel oper systemis based tyl cell osol ve err|

wat er . CCO
this inventi dwna?%theeh"meégsq%orepf HTedéé%“Q‘RﬂO lysis Q5PdER: e ﬁqeﬁouaﬁevq%wé

whi ch conpri s@futieAdrafdf Aecebdy, lalotomipkibe %nam&p@&hﬁ bRBur@s 6PWEl aééﬂtst:h‘ld%r
invention, irradiating. the coathégcvmth radi at1 on havi ng?]a wav e th of

340 to 390 nalfBRRif é?‘%eﬂt% TYPRRIAr9AF FPAYaNE thal£AR pe Apded todNedemeiangT 1 q%ﬁ for

& em)?/l ng the &RAPIS YdbHeRa@fel D eiox@dthdrtt 1610sHe, BEktoMet tsop;@parwa@wats@hiﬁaureae
evel oper. of two or more of those solvents. A typical aquecus/organic developer system is based on

butylcellosolve®/water.

Accordingly, this invention also relates to a pracess for the production of an image, which
comprises coating a substrate with a composition according to this invention, irradiating the
coating with radiation having a wavelength of 340 to 390 nanometers in a desired pattern
and, after a heating period, removing the more soluble sections of the coating with an

aqueous-alkaline developer.

In another of its aspects, this invention also relates to the use of the novel composition for
the production of printing plates, colour filters, resist materiais and image recording material,
as welt as to the use of componds of formula 1 or 1a as photosensitive acid generator
sensitive to radiation at a wavelength of below 390 nm in the production of printing plates,



In another of its aspects, this invention also relates to the use of the
‘novel conposition for the production of printing plates, colour filters,
resist materials and inage recording naterial, as well as to the use of
conponds of forrmula 1 or 1 a as photosensitive acid generator sensitive to
radi ati on 3OM¥Pel ength of bel ow 390 nmin the producti SETEE PHHti ng

pl at es, WO 98/ 10335

PCT/ EP97/ 04566 -22- - 22 - col our
filters, resist materials or inage recording nmaterials, or for inmage
recording materials for hol ographic inmages. It is known from EP-A-592 139

that oxi megubiaeiCrsBtmalifiald et rB&drding RIBERIsCbSioMHaEE récdPifEmaeliay at ed
by light in conpositions that are suitable for the surface treatnent and

ci eani ng ofor §rIREEPNig|iMAYES um and steel surfaces. The use of these conpounds
in such organosilane systenms results in conpositions that have
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possi bl e dmﬁnﬁgostehoe ac] dv-vQ:eé‘t a yrgﬁac'aéﬁpll’sc?fjmti on of sol ubl e pignent
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t he product] £y i1t nor mal |y
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detail. As In't 0 escrrption and in the paten
parts and peresaitivgiodeqt o BYiatil. ght, unl ess ot herw se st at ed. Exanpl e 1:
Preparation of [err]-hydroxyi m no-4-nmet hoxybenzyl cyani de and
[err]-(methyl sul fonyl - o ) ) ) )
In addition to & colour changs, it is possible during the acid-catalysed deprotection of
soluble pigment molecules for the pigment crystals to be precipitated; this can be used in

the production of colour filters.

The compounds of formula 1 are normally added to the compaositions which can be
activated by light in an amaount of 0.1 to 30 % by weight, e.g. of 0.5 to 10 % by weight,
preferably of 1 to 5 % by weight.

The following Examples illustrate the invention in more detail. As in the remainder of the
description and in the patent claims, parts and percentages are by weight, unless otherwise
stated.

Example 1: Preparation of a-hydroxyimino-4-methoxybenzylcyanide and a-(methylsulfonyl-
oxyimino)-4-methoxybenzylcyanide

1.1, a-Hydroxyimino-4-methoxybenzylcyanide

64.5 g of methanol, 365 g of xylene and 80 g of sodium hydroxide (2 mol) are placed in a
reactor together with 147 g (1 mol) of 4-methoxyphenylacetonitrile. Then 125 g { 1.07 mol)
of isopentyl nitrite are added dropwise at 40°C over 2 hours. The reaction mixture is stirred

first for 2 hours at this temperature and then for another 20 hours at room temperature.



oxyi m no) -4-nethoxybenzyl cyanide 1.1.

[err]-Hydroxyi m no-4-nmet hoxybenzyl cyani de 64.5 g of nethanol, 365 g of

xyl ene and 80 g of sodium hydroxide (2 nol) are placed in a reactor
together with_147 1 mol) of 4-methoxyphenylacetonitrile. (
1.07 nol) of W?c?ﬁéﬁ’l’ nitrite are added dropw se at 40[err]¥1§€%9}/a%6ﬁours
The reaction mxture is stirred first for 2 hours at this tenperature and
then for another 20 hours at roomtenperat@é8e. WO 98/ 10335
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Afterwards the reaction mxture is diluted with water to form an enul sion

and the pH 'SAfﬂaGl\Ivék‘ébﬂdz refetibf nviktufe xaqmﬁ@wwswdueumfbwé@émdgroaraddEMWirsganl C
phase then is seg‘ﬁ% ﬁém The aqueous fﬁ}' lase, | s acl dified wt droch%orl C

aci d and the 3G .- SRS Py LS and iR OTgRAIE PhRTEDEN S§EB?'P 4 and
the ether is Rierdqupedt mwfake sd%&:ﬁu’f;aitvmhl hysiedchioric A¢ioemd thepedticyis eisactetdvith of

[err] - hydroxy| m n 0X cor.resp of 80.6
% of theory. f‘éer ?tﬁ?‘i%@ﬂg ﬁ]@(e %S?rd %tnmeéirq(}?% 'ﬁ%\%@s‘%\?ﬁ f'&(}ﬁ%?’ﬂ‘% cal
mul tiplets i rgntései 4argotai- mydrmm@@o-atmei’hd)@bmqlic;?an?dé pqsrresbéndd)g toGNEels b@é &

at 3.87 ppm(SHQ and one singulet at 12.37 ppm (1 H).

a- ( Met hyl sul £ S%yi m no) - 4- met hoxybenzyl cyani de 20 g (0. 114 nol ) of

[err] hhédr ?xyrwa ma\iranmaé&tamytaearbgwaahb\dewswdmml melldpl'ersfuimé dﬁ&m&{c range

t et rahydr of ur THE ed wt 7. 0 of trjet am ne.
To this nxtie: ‘% ‘?’5 °E%5'£ﬁ'§e\,ﬁ‘t3g?73’c?g'l F’ﬁé % ”22‘35‘”@6' ehi ’g P of
met hanesul for(yIH chl or| de d| ssolved in 50 m of THF. This mxture is then
war med to rog, re d st rs Subsequently, the
reaction sol {Wegﬁy(ﬁqlﬁu?% e é@g&ﬁfﬁ’gpz iﬂf@ ¥l [err], washed with

wat er, dil ut Qorgyabrmhh@ybfca-a\pdr&yamdoagﬁémomédtywrwe @8dissovédinodrited over
magnesmmsulfate After_filtration, the_solvent is distilled off on a

rotary evapor tetrafydigiigan Feim epdaharged wikia7- Brgdﬂd&mqos"f trisgiAning. | Tiodeig Mt
tol uene, @i vidigaddeddirpwiSs¥hd @ith odiingt blg ®10. f2ony) @Pﬂvfethanesulfonyl chloride

4- et h I t .
of 194 1287 erieRea Lo BT SRute s Mg marned BorraP SRR s a7 Bt
to be a pure @tmiueniSabseienty heaaidibn aolaliorss gilutéd Wit 3od er of| O¥.CtLr Wadhed With
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found: ‘sulfate. Affer 2Bration, the solvenBlsQiDstllled off on a r@&@y$¥aporator and th@ b&ivnish
Exanple 2: [err I Y, | ¢

[err]-Hydr ox3e/clrr %Jeré)rg@c%tr%%&&%g#zy cyani ﬁz SV(E@%@@ (QW)Z& * mﬂgul%n%oxy

[ err] - Hydrox ymmono-rﬁetm@bmbmqé io\taentoete opbeigatrestals maga@ an al.p.an 324 y3s5°Co
t he met hod descr,i bed_under 3- et hoxybenz yani de i nstead of
4- et hoxybenz.@hlec?'em”aép%%" us %f %‘? ﬁ‘@i“ﬁ‘é{"grsf’%‘f’s Qﬁ&f@é@é&i’g GRUS SIEreRISPIEL e

(prepared ac@édeng dnalySig. CoMNIOS @5595) 95

C [%] H [%6] N {%)] S %]
caled.: 47.24 3.96 11.02 12.61
found: 47.25 3.90 10.97 12.65

Example 2. a-{Methyisulfonyloxyimino)-3-methoxybenzylicyanide

2.1. a-Hydroxyimino-3-methoxybenzylcyanide

o-Hydroxyimino-3-methoxybenzylcyanide prepared in general anafogy to the method
described under 1.1, using 3-methoxybenzyicyanide instead of 4-methoxybenzyicyanide as
starting materi'al and gaseous methy! nitrite (prepared according to Org. Synthesis 59, 95
(1979)) instead of the isopentyl nitrite. a-Hydroxyimino-3-methoxybenzylcyanide is obtained

in a 45% vield as a colourless powder having an m.p. of 86-87°C. The 'H-NMR spectrum



(1979)) instead of the isopentyl nitrite.

. a- Hydr oxyi m no- 3- net hoxybenzyl cyanide is obtained in a 45%vyield as a

col ourl ess powder having an mp. of 86-87[err]C. The [err] H NVR spectrum
WD 98/ 10335 ]

PCT/ EP97/ 0A%6668/10335 PCTEPH7f04566
(CDCl[err]) is consistent with the proposed structure: 8.84 (s, OH);
7.35-7.25 (m 3 aromatic H)y; 7.05 (m X 2&romatic H); 3.84 (s, CHerr]O.
2.2. [err]-(Methylsul fonyl oxyi m no) - 3- met hoxybenzyl cyani de In general
anal ogy to the process described under 1.2, 27.7 g (0.157 nol) of

a- hydr oxy- ? séomsttémwﬁwpfbmalsﬁl@ct@eee B@g&tﬁﬂ 7.96-¥ 128 (I $sRNGRCPH; 23. 9
g (0.236 of trieth ylam ne with 19.8 g (0.173 m)l) of rrethanesulfonyl
chl ori de. s t‘ﬁfqm%‘ﬁtﬂ oh84 fomte8) uene gives 19.1 g (48% of

a- (et hyl Slglé g%@gﬂ@ﬁ%ﬁﬁ@@hﬁgy&@agﬁﬂy@ aidgle 1n the formof white

crystals having an mp. of 105-107[err]C Elemental analysis:

d er r] H er i} pgrearal]acplegy foshe pmgesadescribed under 1.2, 27.7 g (0.157 molicof eydroxy- H
EL(I)L@ 02 |mmo-3[i.r§$t€8xyfb8r&z|¥ Cﬁyaﬁdé ﬂe r%QzJ:tS&im Z{ge ﬁl;oesence of 23.§7g @428? mol) of 3.96
11. 42 triethyldrRiné 4vith 1E;Bam{pl1@'33nol)|:qupﬂhaaresmj1¢nyjfchloride. Recrystallisation from

[err]-(nmethyl sul f.ony. féﬁf ] GV ARI s
[err]-Hydr géﬂ"/ﬁgnlr% 5;1“8%%4{9(1‘)(% I{ﬁo@enzf} cy @9%%"‘3%8@@& *Pr%ﬁyg’e”é’? leyanide in the

p-tol yl acetigi (ﬁfrvi!thGCWSEalspH\m{gChnmpaofSll!HSﬁ(Oﬂm.i on flask and charged with 40 g
(1 nmol) of sodium hgdromSeH ﬁi %o% 5i n 325 m of nethanol. This solution
is cool ed iFeBeNtel@alEh e G-é? ¥ At this tenperature, 1 mol of
gaseous nethyl nitrite (pr@psred in SiH[l%]by addi t Ng%jof 31.5 ®&f%bf conc.
H[err]Sqerr] di ssol ved |Z{}£5m of gr. toa btlon of g of

NaNO err] i} gO m of wat nd 53 n1 rret hanol ?see Org. Synthesis 1979,
59, 95)) i Youritt r oduced, wi47MSstirri ngA@‘ver 3 houts42The ice Wit is then
renoved and the red solution is stirred overnight at roomtenperature. The
met hanol is distilled off on a rotary evaporator and the orange residue is
t hen char gegkawipteB: Waegaratindi UdN&YbUlbeXHQU@M@WZV@Y%‘War ated, washed

twice with e and_ aci dif onc. The resulting orange
emul si on isﬁ?ﬁ%&&%@'&”ﬁ gbetwb%qémv}{aflﬁget hyl acet ate, the extracts are

washed Wi t hyaset @(1 :aaqulow iofthcetonltrigagsatedin 8 sbifaation #fskend Ehdrgedivittoa) gt he
solvent is distil

solidifies G4F%¥ %ftsa Hmﬁydroagg,r(g%stoiﬁeﬁ %}5 'Blogfapeg% {)hﬂfgﬁsgﬂp%rﬁlegg%gy?% (83%
of theory) icd bath Itg/d-tsfmwtmmmtenmemiuﬂeyi behafydasgausimhd sitide mserg@e@tmqltel bMaw ng
a melting podd?{gn%ﬁ]m 219 oliscc;'né Elglo%edlxbgs E& b JdieNM SRQRN 1 BB igof

consi st ent ?7\:1 propose I’Ué
[err] - (Met hyaNoy m(sﬁytlllof(yam any smm&mgthmwp@arﬁy@@esgggé%w( B85 nol) of

[err]-hydroxyl Mc0Q vAmTaHhY! RRPE¥baxeRidiEe B isther? rdindvBd 3rd & rbd Sbiution is
stirred overnight at room temperature. The methanol is distilled off on a rotary evaporator
and the orange residue is then charged with water and toluene. The aqueous phase is
separated, washed twice with toluene and acidified with conc. HCL. The resulting orange
emulsion is extracted three times with ethyl acetate, the extracts are washed with water and
dried over magnesium sulfate. After filtration, the solvent is distilled off and a yeliowish-
orange oil is obtained which solidifies upon standing. Recrystaliisation from toluene gives
133.6 g (83% of theory) of a-hydroxyimino-4-methylbenzylcyanide as a beige solid having a
meilting point of 110.5-114.5°C. The 'H-NMR spectrum is consistent with the proposed
structure.

3.2 a-(Methylsulfonyloxyimino)-4-methylbenzylcyanide
33.6 g (0.21 mol) of a-hydroxyimino-4-methylbenzylcyanide and 31.9 g (0.31 mol) of

triethylamine are dissolved in 425 mi ot tetrahydrofuran and to this solution is then added



v

triethylamne are dissolved in 425 m of tetrahydrofuran and to this
solution is then added WO 98/ 10335

PCT/ EP97/ 04566 - 25 -
dropwi se a solution of 26.44 g (0.23 nol) of nethanesul fonyl i at
O0-5[err] C. AFWEPBRRE addition is conplete, the mixture is stﬁ%@%%?‘s 30
mnutes at O[err]C and then overni ght at room tenperature. Subsequently,
the reaction mxture is filtered and the fRbtrate is washed with a

sat urated sodi um chl oride solution and dried over magnesium sul fate. The
solvent is then distilled off on a rotary evaporator, giving a solid
resi.due whi chdropwis€ecyitian dfizeed § @B e} oenehadebulforyl (M&ide 200-5°C. After the

- t hyl syl f onyl i.m - 4- et hyl | cyanid tained in th

Formof o CoRPne e TinAePe ki shireriy 2buThgRs afqfbsndiBh piermgidt fodh
[ err] H NMR speaipetatorehows it to be a pure stereoi soner. Elenental analysis:
ﬁ[ F% JHerr] §%&%ﬁ%%§ re(agt:lgosn' rgi?(?ure igéi!tarfd and the fﬂtraég is was%\[e%{(ti _a-lsgturateHd [
13. 46 found: sodium chioride soluti&®arkldried over dhagresium sulfatel Th® Bolvent is thed Bisfifed off
Exanple 4: Pr i f o . PR .
Cort] - (ot hyl SUF iy Psriraton, gying s solf residus which s fecrystaliged frgm foluene. 37.3 9
[ er r] - Hydr oxy(i76%i of & (mettyiswfohyibxyéming)-& rethyibentyicyanide lafeohiainehinfthafokm 083. 6 g

0.26 nol) of 4- di met acetonitri I ed ,w 0.52 | of eo
ot hyt i v oo AR BAGR Atlie. bt §7 842 B g b st triBpuB 1478585 5

g (50% of a-gwelsterepisonea- 3, 4-di net hyl benzyl cyani de are obtained as a brown

resin. This é%ﬁgﬁﬁ'pgn%%gﬁkn}ﬁi's‘%@& ar%@]sg_gg) next step w thout any further

purification. err iSconsistent with the proposed
structure. 4.2 [err]-(Methyd &l f onyl BX%1 m no) MB{%]- di net 8f¥benzyl cyani de

23.2 g (0.13 . of [err]-daydroxyi myng: 3, 4- di hyl ben yani de are
Conot o vt B O (0. 20§bﬁﬂ|) of (et hyl SrTEhy belpuasy. (0.14 mol) of

met hansul f onyPurdil ori de i n $0e&%r ahydr ¢-34 ur an, 1a$2descri b&% under 3.2. After
t he usual processing, 32.6 g of a crude product are obtained, which is then
recrystallised fromisopropanol, giving 30.5 g (93% of errl-(met hyl -

sul f onyl oxyi rfeaRies: Preparaomat Bemelvisylenviseyimina - -digelybenzylayaedmni sh
powder havi n95._?@L—HerR:xyﬁ’rtinog-&,h%&ﬁ\ﬁli&zyicyanide
In a sulfonation flask, 37.6 g (0.26 mol) of 3,4-dimethylacetonitrile are reacted with 0.52 mol
of gaseous methyl nitrite, as described under 3.1. After the customary isolation, 23.2 g
{50%) of a-hydroxyimino-3,4-dimethylbenzylcyanide are abtained as a brown resin. This
crude product is used in the next step without any further purification. The 'H-NMR
spectrum is consistent with the proposed structure.
4.2 o-(Methylsulfonyloxyimino)-3,4-dimetnylbenzylcyanide
23.2 g (0.13 mol) of a-hydroxyimino-3,4-dimethylbenzylcyanide are reacted with 27.2 m!
{0.20 mol) of triethyiamine and 11.1 ml (0.14 mol) of methansulfony! chloride in tetrahydro-
furan, as described under 3.2, After the usual processing, 32.6 g of a crude product are
obtained, which is then recrystallised from isopropanol, giving 30.5 g (83%) of a-{(methyl-
sulfonyloxyimino)-3,4-dimethylbenzyleyanide in the form of a brownish powder having an
m.p. 0of 91-95°C.

Exampie 5: Preparation of a-(methylsulfonyloxyimino)thiophene-3-acetonitrile
5. 1. a-Hydroxyiminathiophene-3-acetonitrile

In general analogy to the process described under 3.1, 59 g (0.48 mol) of thiophene-3-ace-
tonitrile are placed in a sulfonation flask and are charged with 18.2 g (0.48 mol) of sodium



Exanmpl e 5: Preparation of

.[err]-(methyl sul fonyl oxyi m no)thi ophene-3-acetonitrile 5.1.

[ err]-Hydroxyi mi not hi ophene-3-acetonitrile In general analogy to the
process described under 3.1. 59 g (0.48 nol) of thi ophene-P ~A% .;MZL[ nitrile
are pl aced W@ 98{1033%| f onati on fl ask and are charged with 19. ) nol ) of
sodi um . WO 98/ 10335

PCT/ EP97/ 04566 -26 - - 26 -

hydr oxi de, dissolved in 200 m of nethanol. 0.48 nol of gaseous nethyl
nitrite is introduced, with stirring, into this solution at 0-5[err]C over
4.5 houL S. h?b@xvdéemémmédnrszadmmfrmw omdnbmgase@mn&mwn.trmsmarmm ed
over ni ght at omte rat |st|I of f

evapor at or “ﬁtﬁfgi”l’?@ P 'Ftsf’ﬁbo'b? % ?Vgg 331?“[3 T ke bgc'f‘ gtf{eﬁ o Vee% Ja?(r%d et hyl
acet ate. Theovargsshdios ns,)bta&d avernighp at mbmdemperstuel TherM'tamt ih distillegl ofbarea at e
and acidified with ¢ 0 h

et hyl acet é?etgry etvﬁgorap i a%msg fg?%%%aoqﬁrg% r%?g.ﬁ@fé%ﬁ a:’[géd*?\ﬁﬁgi%f etrgq %ancggrﬁéem um
sul fate. Aﬁmeraqﬁedusrmmsmrs sephratesipivashed twise aitb tethyl acktate fandaddifiebwitweonsol i d
07 Oher et idldBoblBibel SCLALALIEE hih SO dRleHE Mo pflaklso flloribclyedS
of theory) err ﬁ i m not hi ophene- cetonltrl e as e solid
havi ng a nmaterrag)ldphjemovwfma%&m‘@[t@aﬁe] Mterfileation thg FP'?WR'S@@'@@CF Qi‘hﬁnf!sa

consi stent

a- ( Met hyl su ‘Lrhs "gis ?t?rt]giﬂo?Wﬂ}ccﬁ)ﬁiﬂgﬁg%c?yaséa&sggf r{: rrnlt?luenel r%"vg]gnzgrsa 3agf.f,a(l)fo

the reacti d%rnetzmgé nrrw@cpanmmep@neﬁa@t@rt(ll@ as arheige s9fid [‘é\f"r‘q a Wﬂ'ﬂ@i’?inngn

t hi oph {,
L ophene- SePRRlorty ) AuATiediind bl e BlcbldRibam e are
sol uti on ofs.2482- (&e@y(smfd_nyibxwo'hr)o Jibfophener3aeatenitiief onyl chl ori de at 0-5C. After
th ddi t t t C
and then oJBSATEALSTRIOS ShlRPC Rper deted 1 Paade e mOLAE R hirihsLe,
the filtratieiopsensesaesiomiritehardi 158 ¢ (hysimon bt maahyuaamechraudsmmédqnsao ovtat ed
P U o SR bR BB ey B R el Lo
t hen recr ysfbm)l Ichismh &trednCe iyt tha @dditdreis cempilete, (h2: rikturelis sfivref 04804nipfesspt

t hyl sul f f
o a cor our EABRTARHGY RO bl e f%&@ai'{'ﬂ"@% Al E';“r“?j‘g R
spectrums med 1w1tt\ dilige hvmrectpmrceam sﬂd Wlﬁb??élﬂfa@Eﬁaﬁ'ﬁméh fjie spipg aﬂ‘e”

<[51(r)14al ysis: g F%LEI[ :ﬁéér]ég[d[ﬁ{ 4%L]h‘gee fThé §$l€érft ls cﬁ@éﬁ@d 3@% a rotary evaporator gwmg a C

2. 63 solig resjdue which ig Weﬂ_{lsecrf/‘égihﬁp from ethyl acetate/hexgee @) 11 2 9 (A996)0f -
11. 92 r f £t her
30 g ( 13y EEURMIRo A Bloghbé'SlackBnbREER LI 13 004 Bt tctydedd |

[err] H NVR papestsr hawing awwsp. iof 1161 248Ca Tl P MR spediyem ghowsikto herthggure £isy
ci s-isomer slsa{.'e,a@g b,g)élajs_ul f onyl oxyi mi no)t hi ophene- 3-acetonitrile (Exanple

°b). Elemental analysis: C;HeN203S; (230.26)
C [%] H [%] N [%] S [%]
caled.: 36.51 2.63 12.17 27.85
found: 36.58 2.54 11.92 28.70

The mother liquor is concentrated, affording a further 3.0 g (13%) of a colourless solid
having an m.p. of 105-112°C. The 'H-NMR spectrum shows it to be a 80:20 mixture of the
trans- and cis-isomers of a-{methylsulfonyloxyimino)thiophene-3-acetonitrile (Example 5b).
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Exanpl e 6: Preparation of

[err]-(nmethyl sul fonyl oxyi mi no)thi ophene-2-acetonitrile 6.1

[err] - Hydr oxyWrﬂ%B‘c‘%Pophene 2-acetonitrile As described underC'gﬂg?Lgmé%56

(0.7 nol) of thiophene-2-acetonitrile are charged, with stirring and in the
presence of 28 g (0.7 nol) of sodium hydro®ide in 210 m of nethanol, with
0.7 nol of gaseous nethyl nitrite at 0-5[err]C over 4.5 hours. The ice bath
is then renoved and the brown solution is stirred overnight at room
tenperature. The sol vent is distilled off and the residue is charged with

wat er and tol uene eou e i ar at shed twice with ethyl
acetate and éﬁ@gﬁ%% '08 83’7’%3"5“%%2 ﬁg“’ﬁlﬁ%{?éf’ Reetiiieact ed twi ce
with tol uene,6;gmy@&?%&h,@&%n@@s&@gnwdgh wat er and dried over nagnesium
sul fate. After filtration, the solvent is distilled off and the remaining

brown solid iAs q‘eé@rrqegmner BB Gni Mol atthiopheyiev?-aeetomtiE aje CoTgpGwitstving)
of a- hydr oxyijyReibig Pégéﬁ&?oﬂzaagﬁg)tﬁﬂbé bt éoﬂalanm JP@xnéé)ﬁlrﬂ@fm!%f Fh@trﬁﬁouswlm d

having a nelting peint of err]( err] NVR spectrumis
consi stent wi%hme %F%@é’éﬁ!’%f‘lﬂé?h? CEY%’ Bayrs. Jigligestadh is then removed and

Cerr]Herr] Nﬁ@bfohﬁ)@oﬁ.@&?ns@@ared overm%ht at room temperature. GrHedotvent is dftilédlott and _ N
[ %A S[(@, cal cd, 18. 41 21. 07
f ound: the resigiye @charged withowatey and toluene; dhe gaueous phaseja sepagated, washed

?h( Met hylt sul fng;ey lwramgt é&)&t@ aﬂ@a@mﬁeewmc&mnnu rhe a$@&§ aaés"é 1(sj B chtywice

e reaction scri bed under err ro no-
Lt ophone. o AUBIGHETH: TEIALS 370 asTgah ieks! AR Hed over iAo Uiy AReY

di ssol ved i n fiiBomith@$olvent rsaiia(dednéfﬂaradnhameinénmng brmvrssmlhdltsl recrystaliigduetroradded
dropvm'seas | ution. of nmeth l.oride_ at
o eherrTC Attt Ry 285 4 6 & el B et miene 2 e toP g ot 6F S
m nutes at 0[0$éfb]e@e%6ﬁh mm@ Hweting gbiht G1060009C. TRBERAIMR epeclrlf i§ Eaistend

m xture is fil H the filtrate 1s washed with saturated sodi um chl ori de
sol ution and“§ t%‘?ﬁlp(%‘%?e‘jr?éfdﬁt&éq um sul fate. The solvent is distilled off on

a rotary evapmBkraérd! angiysis:NngCe 5@y (15alasfl which is then recrystallised from
toluene. 52.4 g (91 %9 of [{f(,{] (rret*q%f,;,{sulfonw

i m no)t hi ophene-2-acetonitril’e are obtadt ned in [t%e form 84’] bei ge crystals
havi ng an m palcdf 108- 111[ &i7r36C. TheZ2[66rr] H NWR4spect r Bh&hows it to be a

55:45 mi xturg,afy.the cis- gpggtrans- 5iggOMers. g a4 21.04

6.2 a-(Methylsulfonyloxyimino)thiophene-2-acetonitrile

In general analogy to the reaction described under 3.2, 38 g (0.25 mol) of a-hydroxyimino-
thiophene-2-acetonitrile and 37.95 g (0.375 mol) of triethylamine are dissolved in 350 mi of
tetrahydrofuran and to this solution is then added dropwise a solution of 31.5 g (0.275 mol)
of methanesuifonyl chloride at 0-5°C. After the addition is complete, the mixture is stirred for
30 minutes at 0°C and then overnight at room temperature.

The reaction mixture is filtered, the filtrate is washed with saturated sodium chioride solution
and dried over magnesium sulfate. The solvent is distilled off on a rotary evaporator, giving
a grey solid which is then recrystaliised from toluene, 52.4 g (91 %) of a-(methyisulfonyloxy-
imino)thiophene-2-acetonitrile are obtained in the form of beige crystals having an m.p. of
108-111°C. The 'H-NMR spectrum shows it to be a 55:45 mixture of the cis- and trans-
isomers.
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El emental analysis: ClerrJ]Herr]Nerr](err]S[err] (230.26)

Cl% H[% N [% S[9% calcd.: 36. 51

2.63 WO S¥/10335 27.85 found: 36. 89 PCY/kg37/04566

12. 22 28. 23 Exanples 7-1 1 The foll ow ng Exanples are prepared in

general accordance with the procedure deszs8i bed in Exanple 5.2 by reacting
[ err]-hydroxyi mi not hi ophene-2-acetonitrile with the correspondi ng
sul fochl ori des. Exampl e 7:

[err]- (I sopmgﬁlaﬁgwgoxm%m; zepiagne- 2-acetonitrile Prepared by

reacting [err]-hydroxyim nothi ophene- 2- acetonltrl l e with isopropyl sul fonyl
chl ori de. Recrystal li sati 6h%Ji ves aHé6®hoyiel ¥ a 50:Shi xture of the
cis- and traaggdlksoners ([@srshH NVR amal ysi s) 10f17 27.85

a- (i sopropyl sul fonyl oXYi m no t hi ophene- 2-acetgnitrile in the formof beige
crystal s ha¥?¥§: an m p. -82[ er ?] (Exar‘rﬂ?@z?a) . H%%ental anal ysi s:
C[err]H[err]N[err]Qerr]S[err] (258. 31) Cl% H
[ %A S[%W calcd.: 41. 85 3.90 10. 84
24. 82 foundééﬂgiﬁl:—— 41. 89 3.93 10. 76 24. 84

Concent r a]E i mﬁe tfdsl!ewmtm@npléswn@ prephied ﬁrdger@l?alaadcﬁrﬂém&htﬂﬁé/pmbaiﬁﬁe OéscAbetb: 75
¢ 3
g} X 7gr SO? er Br] a(vcxlﬁi%ﬁ%rbg rﬁ)«%ng & lyaéﬁwlgrmoép{%) fg}e%-ace:%o%ﬁﬁllé%vr'x]t%?he coa}r\élsggwd?ng mPp.

err] H[e”]sblﬁcﬁixroh&&ﬁr] Slerr] (258.31) Cl[%
H % N [ % S[9 calcd. 41. 85 3.90
10. 84 24.82 found: 42.13 3.90 10. 55

25.01  Examxampl:7: kefisohropRuiisongiokfimmyteisphenermadehintplsene- 2- acetonitril e
Prepared by reacting [err]-hydroxyi m not hi ophene-2-acetonitrile with

but anesul f okyPPER BF fedetinacHPHHBYEHPABIPhBIP- S PFeieUlrigerithgrrrservisuliond Pl of
a 35: 65 m XiHers@lishith dleda Gflﬂgyltefdad?%'sn‘m{u?e ftR¢ Bk HadiVRNAdmEr BY-NMR

[err]-(butyl sul'f onyl oxyi m no)thi ophene-2-acetonitrile in the form of a
vi scous r edd@naysig)qf WUBWPEEP*M‘N‘P?‘!@@"PBh'ap'FQé?r%aQ?&ﬂﬁ" '&'aﬂm fevgp of beige

crystals having an m.p. of 80-82°C (Example 7a).
Elemental analysis: CgH1ioN201S; {258.31)

C [%]) H (%) N [%) S [%]
calcd.: 41.85 3.90 10.84 24.82
found: 41.89 3.83 10.76 24.84

Concentrating the mother liquor affords an additionat 24% yield of a 25:75 mixture of the
cis- and trans-isomers of the same substance, having an m.p. of 76-80°C (Example 7b).
Elemental analysis: CoH,oN20,S; (258.31)

C [%] H [%] N {%] S [%]
caled.: 41.85 3.80 10.84 24.82
found: 42.13 3.80 10.55 25.01

Example 8: a-(Butylsulfonyloxyimino)thiophene-2-acetonitrile

Prepared by reacting a-hydroxyiminothiophene-2-acetonitrile with butanesulfonyt chioride.
Chromatography on silica gel gives a 90% yield of a 35:65 mixture of the cis- and trans-
isomers ('H-NMR analysis) of o-(butylsulfonyloxyimino)thiophene-2-acetonitrile in the form

of a viscous reddish oil which solidifies to a resin upon standing.
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El emental analysis: Clerr]Herr]Nerr](err]S[err] (272.34)

Cl% H 9 N [% S[% calcd.: 7104565
4. 44 Wodsgosss o5 Lo g 44, 22 fenpeo
10. 16 23. 77 Exanpl e 9:

[err]-(Cctyl sul fonyl oxyi m no)t hi ophene- 2-#@tonitrile Obtained by reacting
[ err]-hydroxyi mi not hi ophene-2-acetonitrile with 1 -octanesul fonyl chloride.
Recrystal lisation fromtoluene gives a 41%yield of a 78:22 m xture of the
ci s- and tr akiementdamalygsi(;[ distbNIANVER @AABYSI s) of
[err]-(octyl sul fonyl oxyi m pgyt hi oph z2-acetgnitrile idphhe form of

br owni sh crystal s havi ng a%qr"rl'ﬁﬁ p. of EH;§7-182[ errﬁ%/g Exarrplé;wga). El ement al
anal ysis: CeredH err] N erfdPerr] S[ers] (32811429 23.54

H[% Rhuhdd S ha%ocal cd. 4 39 10.94- 20 2377 6.14

8.53 15. 52 found: 50. 94 6. 10 8. 56

19.56 Concentrating the nother |iquor affords an additional 44%yield of a

33: 67 m xtur €. GhSk = 146 D ssane substance, havin
an mp. of 4%‘58%55?'%?#gbﬁigﬁygkgﬁﬁp B@Pgﬁéen%té;%ce&aﬁgf"%si S: - e
d 0er rlH err] mp?me]d@eeaqﬁgsg erhy]:lquSiIB‘&hodmgaphene-2—acetonitri|e with 1-octaneglifoffl chloride.

H %A H&@stallisaﬁo?&rﬁn Zf%»l%ler(lzed gives %46% yieid gfla' %ggstixture op th%%’@_— i%d tfarESB( érSrgI e

d%

19. 52 found:
10: [err] - ( Dadmess ($rNMmaatysis) bt adhsutipheneirdnatidphiehd-2iacetomtrigpiaties oy
reacting a-h drox%/i,i m not F&%Bhene- 2-acetonitrile \{VI t h dodecanesul f onyl

chlori de. RefBfRVESH Fysia NG Gm-B1 Uiy (empledd) vi el d of a 90: 10
m xture of tHrrehtt atadisi I TIFHb&DI8S @26 hey r] H NVR anal ysi s) of

[err]-(dodecyl sul fonyl oxyi mi po)thio e-2-acgtonitrile in the form of
browni sh crystal s having aﬁi‘??j)p. of Q'BE)"]S 97[e§&?g (Exa%nd%rei 10a). El enental
C

analysis: Cesled:H err] Nersi.8err] S[ena] (384853) 19.52
[ %A HL% .. N [9 S[ Y ~cal cd.; .22 7.34
7.28 ohe oun. | 2094 Lhas 856, 5o 198877

16. 72 Concenfprgentratingfthe methen tituenr afforga @n additionsd kdtnyiaitheiond: 64 migihg of ther eof

il l, el . | : . b |
{06 yi o1 o of ° Hiapsnridc GHAb ShE e, AR M Urin B: o8B AgELL | O
subst ance, hBemegtahanalysis: &hsHegN69Pc(BR8.€¢4)  Exanpl e 10b) .

C %] H (%] N [%] S [%)
calcd.: 51.20 6.14 8.583 19.62
found: 51.47 6.05 8.31 18.45

Example 10: ao-(Dodecylsulfonyloxyimino)thiophene-2-acetonitrile

Prepared by reacting o-hydroxyiminothiophene-2-acetonitrile with dodecanesulfonyl
chloride. Recrystallisation from toluene gives a 41% yield of a 90:10 mixture of the cis- and
trans-isomers ("H-NMR analysis) of a-(dodecylsulfonyloxyimino)thiophene-2-acetonitrile in
the form of brownish crystals having an m.p. of 94.56-97°C (Example 10a).

Elemental analysis: CigH2sN201S, (384.55)

C %] H [%] N %] S {%)
caled.: 58.22 7.34 7.28 16.67
found: 55.85 7.23 7.54 16.72

Concentration of the mother liqguor and column chromatography thereof (silica gel, eluant:
petroleum ether/ethyl acetate 5:1) gives an additional 11% yield of a 20:80 mixture of the

cis- and trans-isomers of the same substance, having an m.p. of 66-68°C (Exampie 10b}.
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El emental analysis: ClerrJ]Herr]Nerr](err]S[err] (384.55)

% H % N % S[% calcd.: 7. 34
7.28 WE86933F ound: 57. 39 7.71 ég‘g_gégmsﬁs

15.58 Exanpl e 11:

[err]-(3-Chloropropyl sul fonyl oxyi m no)t hi¥phene- 2-acetonitrile Prepared by
reacting [err]-hydroxyi m not hi ophene-2-acetonitrile with 3-chl oropropane
sul fonyl chloride. Chromatography on silica gel gives a 90%vyield of a

60: 40 mi xt urderoéntdifaoalgsis- QialdeNsCus {388@SErs ([err] H NVR anal ysi s) of

orm of 2 res n wh oh_ sol (T 6o UpaRebt andi AN p. B sererric

El enental amalkegsis: ClerrBB[28rr] CIN/&dr] JerrlBferr] (V67 76)

Cl% sbhila7 N &2 -9 %A calggh: 4558 36.92

3.10 g 7 21.55($f ound: '§56. 71 ’ 3.19 9. 20
21. 99 Exanmpl e 12:

[err]-(Trifl yhls! @;@(,i ',_ntg%, j W pfrile 10 g
(0.065 nol) 'é#&?gq‘rlrnh(?/ rhldi@?fb not‘fﬁ? (gp ﬂbﬁ ; cg?%%?’gﬁ)ﬁg"%re suspended in
100 m of Hrepdred byresabingex-ayiotyirainothiophenel D aChanitnital withod-cipyropepares sutfenyl
added. To this suspension is thep added dropwi se a solution of 19.5 0. 07
Tol ) of |11 PGB AEHGMEP R Sl GV aR e SPe AR PR SOt tyre of e ich: S
addi tion i s tensyEories (HiNMRBXEIS) of 6-(SthiblopebplyBlfPRIexYIMINO)tRibphete[2eddeldc and
t hen overni ght at rqom teag})e_r ature. Subsequently, the reac'gi on mxture is
poured on i CBIIRAR We tormof aygsia yiNehRRlditiey wopstandiogel-Pni SR8 Chi or omet hane
and the conlHidiesht@rapansis: POAREM.OLS; (dg2. 86} over nmagnesi um sul fate. The crude
product is filtered over silj.ca gel  (gluant: yl ace e) and the
solution is concentrated %@]storeng({j 0-5[e|1‘ﬁ]t°/3. Afte‘%?o}é}oma time, 5g
(2699 of [ercajd(trifluororsstoghl sul f ampl oxyi meeyt hi opheings 2- acetonitrile

precipitate.in the form of owni sh crystals ing a . of 47-48[err]C
The [err] I—I-l{ff\ﬁ?dSpectrum sr?g\?é it t03b1egya 1:1 ESr:"lg‘é((ture or?{%fﬁe cis- and
trans-isoners. Elenmental analysis: CH3F3N203S2 (284.23)

T o6 edabie 12 o-ryffeidmaryieuonySoprtho il g g acetonrle 23,27 g g
22.61 10 g (0.085 mol) of a-hydroxyiminothiophene-2-acetonitrile are suspended in 100 ml of
dichloromethane and then 5.2 g (0.065 mol} of pyridine are added. To this suspension is
then added dropwise a sofution of 19.5 g (0.07 mol) of trifluoromethanoic acid anhydride at
-30 to -20°C. After the addition is complete, the mixture is stirred for one hour at -20°C and
then overnight at room temperature. Subsequently, the reaction mixture is poured on
ice/water, the aqueous phase is exiracted with dichloromethane and the combined organic
phases are dried over magnesium sulfate. The crude product is filtered over silica gel
(eluant: ethyl acetate) and the solution is concentrated and stored at 0-56°C. After some
time, 5 g (26%) of a-{triflucrometyhisulfonyioxyimino)thiophene-2-acetonitrile precipitate in
the form of brownish crystals having an m.p. of 47-48°C. The 'H-NMR spectrum shows it to
be a 1:1 mixture of the cis- and trans-isomers.
Elemental analysis: CHaFaN.0.S, (284.23)
C %6} H {%)} N [%)] S [%]
caled. : 29.59 1.06 9.86 22.56
found: 29.92 1.11 9.89 22.61
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13-14 The fol |l ow ng Exanpl es are prepared in general accordance with the
procedure of Examp g 1.2 by reacting PCT/EPS7/04566

[ err]-hydroxyi mno-4-met hoxybenzyl cyanide with the correspondi ng sul fo-

chl ori des. Exanpl e 13:

[err]-(Cctyl sul fonyl oxyi m no) - 4- et hoxybenﬂll cyanide btained by reacting
a- hydr oxyi m no- 4- net hoxybenzyl cyani de with 1-octane sul fonyl chloride.

Chr omat ogr aphy on silica gel (eluant: hexane:ethyl acetate 4:1) gives a 77%
yield of a 6E@mpAs#34e of the cis- and trans-isoners ([err]H NVR

anal ysi s) of {rﬁerfsﬂo“ﬁ&cmrﬁmsfé}eﬂ@ékd n bmag)acéorm&%mt%ﬁ@a&sme'ofiexarﬁ'psé he
form of an yell ow sh-'orange viscous oil.” Elemental analysis:

C err] H err] N[-PY [&F#g qt-qurga,gm@g)4 methoxybenzylcyanide with theggofrggponding sulfgy [ og
N[% chiorigsh, 74 cal cd. 57. 93 6. 86 7.95

9. 10 found: 58.19 7.02 7.69 8. 90 Exanpl e
14: a- ( 3- Chl or opropyl suI f onyl oxyi m no) - 4- net hoxybenzyl cyani de Prepared by
reacting [err ,g,ﬁ;,p, 3-chl or opr opane

sul fonyl chl g ?L[ c@%&ﬁ% hy” o ?pﬁ%&h&éﬁ?ﬁ %‘J\?A"Erlf%1 hexane: et hyl
acetate 4:1) Oftsiesd by &fa%r;g @hyﬁrOﬁEynram&& mahmthmzye:y@rﬁsdd with ¢iostanasdifony!

e ot et L 208015 Skl LR B3 SRl S oy 7% i

yel | ow sh- or asiges3w@d7atirtise ofithe (:lE-Xmm'&IS lsbmjers £HNMR baklysis)a yostyisulfonyloxy-

0,
CN:[ [e(% IHerr] C}:%!}l%)%rn]a%er rlnzylgsyamde inthgsform of an yellowigh-ppange wscL @80 gy H %
10. 12 found: Elemental analydi§: 2¢,,H..N.Q.S 450.25) 9 52 9. 93 A second
chromat ogr aphi ¢ fraction af(;E}ds an'\ﬁci% tional 0 yield ?o; a 87:13 mxture
of the cis- and trans-isone ]( H N al y5|§\5 6]
[err]-(3-chl aaegropyl sul f ors7lgExyi m n®&)8&4- et h03<95 benzglioyani de in the
formof a yel l.sh vi scou iJ (Exa 14b) enment a nal ysi s:
C[err]H[err]é%)tﬁl'[véqérr]Qerr]éa?‘?l&76 rpﬂze TE hg@ H %
N [% S[% calcd.: 45. 50 4.14 . 8

10.12 found: Example 14: a—é—%hﬁ%apropy(suIfor"nlyl&)&imino)-4-met?109y%enzylcyanid8 ' 97

Prepared by reacting a-hydroxyimino-4-methoxybenzylcyanide with 3-chloropropane
sulfonyl chioride. Chromatography on silica gel (eluant hexane:ethyl acetate 4:1) gives a
50% yield of a 58:42 mixture of the cis- and trans-isomers (*H-NMR analysis) of a-{3-chloro-

propylsulfonyloxyimino)-4-methoxybenzylcyanide in the form of a yellowish-orange viscous

oil (Example 14a).
Elemental analysis: Cy2HaCIN2OLS (316.76)

C [%] H [%) N [%) S [%)
calcd.: 45.50 4.14 3.84 10.12
found: 46.21 4.02 9.52 9.93

A second chromatographic fraction affords an additional 7% yield of a 87:13 mixture of the
cis- and trans-isomers ('H-NMR analysis) of a-(3-chioropropylisuffonyloxyimino)-4-methoxy-
benzylcyanide in the form of a yellowish viscous oil (Example 14b).
Elemental analysis: Ci,H13CIN20.S (316.76)

C [%] H [%) N [%] S [%])
calcd.; 45.50 4.14 8.84 10.12
found: 45.82 4.11 3.08 9.97
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Exanpl e 15: Preparation of a photoresist 65 Parts of polyvi nyI phenol (Mv =
4000, Maruzen Chem cals), 30 parts of hexa(nethoxy- nethyl m n

(Cymel [err] 36391 nani d) and 5 parts of the conpound to b&® @E?@&S%Sre
mxed. 2.5 g of this mxture are dissolved in 7.5 g of 1

- met hoxy- 2- propyl acet at e whi ch conpri ses 3000 ppm of a flow control agent
(FC430). This solution is applied by spin coating for 30 s at 5000 rev/mn
to the polished and hexanet hyl di sil azane-treated side of silicon wafers
having a dianeter of 10.2 cm (4 inches). This results in a 1 [err]mcoating
t hi ckness. The sol yent is renn |ng the coated wafer on a hotplate
at 110[err]é458?igéé Eg@g%ﬂgnoé?gpﬁéregs ilmof about 1 [err]m The sanples
t hus obt ai néd Partgof meyan)Itednol (vivg £ 400G Martidenaltgimicaisyekpanis tolh hexagasthoky-
different gr i rference fil ers t hat ar sel vely
permeable ¢ BeMAREage EREANT KEo0TmEEER k prtsiidne bl o R BRI on.
prgssure |?Fﬂ®ed Ibgy cﬁmtﬁﬁuraram dibsyvdaant ey &0 -rhd@ber2- bﬁspf/tladsetﬁl@ mpb Rds i nd
order to effect. crq nki e.irr e catal ys t he aci
gener at ed bGOTRESS 5@%%‘&%%f'°‘ﬁ§9r%}(%69ﬂg%@ﬁeﬁ‘ %??LP'P ?ﬂ?{ Cf%f seconds
ina 2.38% soétmglfmocs‘attw’oe e&vﬁt\hyb Wsmmdmamdayldmni'amadeaéd sidedpse
that is requjred to achjeve hi ckness, after devel o%) rr&gqthat

cor responds s‘f"&?”t‘?’l@(eﬁsmalf'ﬁﬂéﬂarﬁ"& ‘?fé oé’e‘i%ﬂ"o'ﬂ?’?’r’ﬁ) i 1S RS RN The
measur ement ypfynbhethi ls@ﬂ!érﬁ'n&r’éﬁ%%ﬁ% b?d 'th&Bodtst whte! fl¥a RotblateSst ﬁg‘(ﬁo‘? 8h

(white-light Interference The e radi ati on dose require the nore
reactive is sedvedsafiend a plhobfcalmauthenmr Thél' semplesthls sbtained biestradiated infagetveisd .
They show that usi t he photohardeners of this invention %]I ves negative

resists of H’i’@‘fghs%ﬁ’gﬂ wilh as ot different gygy spalepousing interference filters that are
PCT/ EP97/ 04%68ctively permeable to light of wavelengths of 365 nm (Canon PLA 501 3Rercury high-

Table 1 pressure lamp). The samples are then heated to 110°C for 60 seconds in order to effect
crosslinking in the irradiated areas, catalysed by the acid generated by the irradiation.
Developing is then carried out for 60 seconds in a 2.38% solution of tetramethylammonium
hydroxide. The radiation dose that is required to achieve a film thickness after developing
that corresponds to the thickness before developing is then determined. The measurement
of the film thickness is carried out using a Zeiss Axiotron (white-light interference). The
lower the radiation dose required, the more reactive is the latent photohardener.
The resuits are listed in Table 1. They show that using the photohardeners of this invention

gives negative resists of high sensitivity.
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2 14
40
8
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50

7a
10a

1l4a

Sensitivity at 365 nm

1
6
40
9a
50
-33 - 13
15

Exanpl e
13

PCT/EP97/04566

Exanpl e 16:

Preparation of positive resists 16 a: The preparation of the binder polyner

Is carried out in general

Ta@é ogy to U. Schadel i

et al. U S.

Patent 5 558

978 (1996): terpolymer congtsting—ei—tetrahydro—2H-pyranytoxy- styrene,
N- hydr oxymet hyl mal ei ni m d¢ pastdhaddenetod Xy meddmgitivityedtaesinm de] In a 1000 ni
round bottoned fl ask, a sol uti Bxamgle 56. ?9 9 (27[61Jr‘am6]) of t ¢t rahydro- 2H
pyranyl oxystyrene, 8.76 g (58—+rrot)y—of hy-aroxyrrethytraterfi m de, 35.00 ¢
(207 nmmol ) of N acetoxynet hyl mal @i ni m d¢ and 4.0 ¥ of di benzoyl peroxide in
400 m of tetrahydrofuran §S Stirtred 10f 4 hours under a nigrogen
at nosphere at 60[err]C. The_reactd on solution is ‘ol ed and|then
precipitated from2 litresjof nethanol.;The precipitate that forns is
filtered off and dried undgr—vacdum{20+rbar)}—g-\H-nRg—88-1—g (88 % of
theory) of a white powder. |GPC (p@l ysty ene calilypation): [h =10 600, Mw =
67 800, PD+= 6.4 TGA (10[ et Cfmmrmy— werght— oss of 25 %
bet ween 170- 250[err]C 16 b: Pre@arati oh of posit45ve I -linejresists 16 b. 1:
A resist solution is prepafed by dissolvVving O of the polymer of
Exanpl e 16a and 20 ng of the phoP&initihtors of amle 1 ih 6 g of 1
- met hoxy- 2- propyl acet at e. Thl S s,q,laut iontis appl [ % by spi njloati ng at 1300
rev/imn to a silicon wafer -havng—a—trafreter—of—3—+nehes: bsequent drying
at 100[err]Cfor 1 min resyults ima filmhaving a&0l.1 mcrogeter coating

13 15

14a 15

Exampie 16: Preparation of positive resists

16 a: The preparation of the binder polymer is carried out in general analogy to U. Schadeli
et al. U.S. Patent 5 558 978 (1996): terpolymer consisting of tetrahydro-2H-pyranyloxy-

styrene, N-hydroxymethyl maleinimide and N-acetoxymethyl maleinimide:
In a 1000 mi round bottomed flask, a solution of 56.29 g (276 mmol) of tetrahydro-2H-
pyranyloxystyrene, 8.76 g (58 mmol) of N-hydroxymethyimaleinimide, 35.00 g (207 mmol) of

N-acetoxymethyimaleinimide and 4.0 g of dibenzoylperoxide in 400 mi of tetrahydrofuran is

stirred for 4 hours under a nitrogen atmosphere at 80 °C. The reaction solution is cooled

and then precipitated from 2 litres of methanol. The precipitate that forms is filtered off and

dried under vacuum {20 mbar}, giving 88.1 g (88 % of theory) of a white powder.

GPC {polystyrene calibration):

TGA (10°C/min):

Mn =10 800, Mw = 67 800, PD = 6.4

weight loss of 25 % between 170- 250°C

16 b: Preparaticn of positive i-line resists

16 b.1: A resist sofution is prepared by dissolving 0.98 g of the polymer of Example 16a and

20 mg of the photoinitiators of Example 1 in 6 g of 1-methoxy-2-propylacetate. This solution

is applied by spin coating at 1300 rev/min to a silicon wafer having a diameter of 3 inches.

Subsequent drying at 100°C for 1 min results in a film having a 1.1 micrometer coating
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t hi ckness. Using a nercury vapour |anp of the Ushio UXM 502 MD type, this
filmis irradia- ted inmage-w se through a narrow band interference filter
and a chroWQAYHI¥ t z nask at 365 nmat a dose of 36 mi/ cHEFFP” fe waf er
is then heated on a hotplate for one mnute to 100[err]C and then devel oped
in a 0.262 N solution of tetranethylamoddum hydroxide in water, the
previously irradi ated zones of the resist filmdissolving, but the
non-irradi ated zones remai ning. Positive inmages of the nmask are obtained
havi ng goodhitiames. stimya mércﬁryb«aaourAampaf Bk Lﬁsaioumwaoiz Mm&waﬁ@dtnﬂ‘ﬁ irradia-
di ssol vi ng ner o

he I
hot of mi AT AgE- Ba S NEFTol tEng e perugy s S By L HuS e Skt <
sol uti on i Beappl at@bdsya ob P6 MJgomatt Tigwaler i 306h tieawddvma héatplatedob trismiutd toon
Soat1 ng ¢ hDprcew it pR%hed A sq donit B RaPll B Borpisn PR Br ;e
Ushi o UXM Werl\/metpyquequstyhur&iraued pones of theardsistt fid disaeigiegvbus metr’mnemghatad narr ow
band interf f and. j d f
BN et LEEPERald SouadRoRbRAT HISHUAL i BPG e 1B8 BBRby, o5° ©
100[err] C allﬂb_i:h‘brESiﬁéwmt@pésjprienarad by 2880olking 6198ty Qjme)molyreerrtzirﬁeamylbaﬁamnd um
hydr oxi de 'éa M\?Bﬁhe ohgiglnRE{%YBI =X A lé Err?éib%g ?%Mg% %I)%)Bet?:%tartg %h&tsoﬁdttoﬁn

di ssol vi ng, ~the'non-irra ed zones remal nin of the
mask are obs apried bkarinegaingcy 1BeEv(in dma 3 ighisiligen waieesﬁue\;sgqugm lelngﬁt i s

pr epar ed byw@"éﬁﬁh%zﬂ%s\)@s%lrg hw.ngbeoambma{negé ofEXﬁmﬂJr&né@a L3RG a%lerdBr By
the photoinitiator of 1- net hoxy- 2- yl acet at e. hIS

sol ution .gfaawl#'eaoweéiahlﬁ %\&ﬁ?%@ﬂ%pqs@@f"ﬁwrrﬁ t?%'”&%""i'?ﬂ:‘ﬁ’%’ﬂhlacon

waf er. SUbSﬁ%ﬁfﬂanﬂrrﬁéﬁtﬁe@b fateﬁérfaré&r%mfnzéuawzmudsﬁ%yééssxwm At adégéd’ﬂ having a
1.1 mcroneter coating ness. g@tqlmarcury vapour |anp of the Ushio

UXM 502 MD Fypemt-Hig “faifqrt‘ﬁ t|“§” P??‘S‘EI Pata 38 {8 ORP SR 1ot PIRC 2né HieFow band

interfer enQ‘iévélbbéoenh ad0126 BN @bmm métﬁumétwarﬁms&siumthy&@&.dam whted nctq&@weuslﬂ 2
mJ/ cnf er one m nut

t hen ed on a hot
Too[er 11 C dreerend ot Thasaae) T Bsgo@s. R i B e 28 aReeRPBarmoni um
hydr oxi de iffositmé enagesfoé thermeaskaus bitained aaviad gebdzesmationf the resist film
di ssol vi ng, 4 0, d . ] Pos) t] t of
the rmsk arenih el Rubbh B iyBhats BLREERD o8 M ey KRR 8
PCT/ EP97/ 04580 mg ot the photommator of Example 6in 6 g of 1-methoxy-2-propylacetate3 Jhis VWhat
I's clainmed Lapofied EddRg at'fs flih @u%ﬁ v, SLSHY
conpri si ng éaﬁnon lsI epgﬁf Mo ' g vﬁ? ﬂ e Cr o'ss(ﬁ n%z g hHe action
of an aci d dayiag a¥ 1495 Cdar 1| fé’és!’?s‘{ﬁﬁé’ %tslnmﬁym aWn1 Srcremaiegeenting @'@‘@P%ﬁo“smy
under the aghibROnfapslY 180h B theMhio UXM-502 MD type, this film is irradiated image-wise
through a narrow band interference filter and a chromium/quartz mask at 365 nm at a dose
of 72 mJ/fcm?. The wafer is then heated on a hotplate for one minute to 100°C and then
developed in a 0.262 N solution of tetramethylammonium hydroxide in water, the previously
irradiated zones of the resist fitm dissolving, but the non-irradiated zones remaining.
Paositive patterns aof the mask are obtained having good resolution.



c) as phot0|n|t|ator am of forrrula]l ol ther an
. err] is
. g[cerr] X group or R[err]\‘(“‘““‘“a“‘“\uu\t “)ond or arI?[ oxygen atom Rerr] is

hydr ogen, CE}?” err]a cwhi c i & unsubstituted or subsidy, égg.ﬁ(gsggy
phenyl, OH é’ C[err] al koxy or which may be interrupted by an

-Oatom or R[err] is a phenyl group whigh is unsub- stituted or
substituted by a substituent selected fromthe group consisting of chloro,
bronmo, Cerr]-Cerr]Jalkyl and Clerr]-Cerr]al kyloxy; R err] is hydrogen or

Jerr]-Cery]alkyl; and Rerr] is straight-chain or branched
Cerr]- C[erﬁ%‘—%[—lﬁeéﬂﬁﬁch is unsubstituted or substituted by one or nore

t han one hal ogen atons, or is phenyl Clerr]-Cferr]al kyl or canpheryl. 2.
A 'conmposi ti 0n aceor,

furth hot tiators,
sensitisers anapg?s'p%d\??'t O%Eg” i %ﬁt'&%‘ggggﬂ’%n%‘?p ‘5;{“’ eg IOAOc(rjllerr:]I clal ly

anplified postierstenplonpoesi vsmch/\»fnaxcbe cossimked bpmblaencbrnof?zlga![oi armggagedi um and
which is s t ro

nanonet er s%lSIanl %%P ég?@? SUn% ase ohgso&sls @F&@"&Eﬂ a5 %fsa“aa§'d and

phot osensi td) aepiamibiditigmnetrlaasmonandnpmmda:f fsmalacorpound of formula 1 as
clainmed in claim1l as oxine al léyl sul fglnate. 4. A chemdcal |y Sm' flhed
negative photoresi st whi ch i sNHevel opabl e in medi um an ichis
sensitive to radiation in the pwa%eq"e gtsr?ff'?aonﬁgw‘%rggwo nanonet ers, which

resist is WD 98/ 10335
PCT/ EP97/ 04566 . - 36 - based
on oxime al kyl sul fonat s photosensitfve acid generator and contains a
conpound offR isoaphthd. 1" A -clai n@d in 0 1 as oxine al kyl sulfonate.

S

R—X R,

Ho is either an R;-X group or Ry;

X is a direct bond or an oxygen atom;

R: is hydrogen, C,-C,alkyl which is unsubstituted or substituted by phenyl, OH or C,-C,-
alkoxy or which may be interrupted by an -O-atom, or R, is a phenyl group which is unsub-
stituted or substituted by a substituent selected from the group consisting of chloro, bromo,
C,-Caalkyl and C,-C.alkyloxy;

R; is hydrogen or C,-Csalkyl; and

Rs is straight-chain or branched C,-Cy,alkyl, which is unsubstituted or substituted by one or
more than one halogen atoms, or is phenyl-C,-Calkyl or campheryl.

2. A composition according to claim 1, comprising further photoinitiators, sensitisers and/or

additives besides component c),

3. A chemically amplified positive photoresist which is developable in alkaline medium and
which is sensitive to radiation in the wavelength from 340 to 390 nanometers, which resist is

based on oxime alkyl sulfonates as photosensitive acid generator and contains a compound
of formula 1 as claimed in claim 1 as oxime alkyl sulfonate.

4. A chemically amplified negative photoresist which is developable in alkaline medium and
which is sensitive to radiation in the wavelength from 340 to 390 nanometers, which resist is



L]

5. A photoresi st accorMm 3 or claim4, which conprises a
: compound of fornul a mﬁm‘\ MH l\ [err] . X is a direct
bond or an oxygen atom ﬂ“‘ - Cerr]al kyl or phenyl; Rerr]
is straight-chain or branched 'JérrT-Cerr]al kyl which is _unsubstjtuted or
substit ut edV®BES or nore than one hal ogen atom 6. A BhoEbTEEr%:
according to either claim3 or claim4, which conprises a conpound of
formula 1, wherein Ris Rerr] ~36R[err] is hydrogen, and Rlerr] is
strai ght-chain or branched Cerr]-Cerr]al kyl which is unsubstituted or
substituted by one or nore than one hal ogen atom 7. A negative

phot or esi sbasetionT akimneg alkgl salignatescasgfhotdsansitivedacidogeherat@rgn icohiagps arcompbing

al kyl sul f f, for . . I | -sql upl e phenolic resin as binder
and a Com§ﬁ@?ﬁﬂ’?ﬁ.5}3,C%é@@éﬁ}*@?é@}%@%@ﬁ SH@H@%%S a crosslinking
reaction with itself and/or with the binder. 8. A negative resist
accordi ng to b D | S . 9 ' | | kyl
i fonat o, 540 PpBbHse, aEaRR &\ el 5o T, WRLO b Besk 4RI & 17 50 05
by wei ght of an amino resin as crosglinking agent, the percentages being
based on the solids content of thelconposition. 9. A negative resist
accor di ng femeladi whereincBisr i si @ ot hoy restiragtibept ahemexygen e, &« is C,-

met hoxymet hyl gl ucoril and g\ N ek hoxynet hyl urone in high purity or
technical formas anino resi'n. 10. °A positive photoresist according to

ei t her clailm laim5 or.claj 0 | si.ng. a, com. pound of. rmula 1
and at | easbfald/ﬁgp%%r?g?ogﬁ'& St"ﬁ’z??{'ésnu(?”s?r;bﬁ?lcéfe?y '%r‘zg{%ﬁ?'@c’f'ﬁémi%ﬁétﬂ{ﬁ%ﬁr on from
di ssol vi ngsibstitutecapykend erenate Weingperalogan atohmt can be cl eaved in the

presence of an acid in such a manner that reaction products renmain that are

soluble in the devel oper and/or that
6. A photoresist according to either claim 3 or claim 4, which comprises a compound of

formula 1, wherein R is Ro Z\[ gS : Rois hydrogen, and R; is straight-chain or branched
S

C,-Ci2alkyl which is unsubstituted or substituted by one or more than one halogen atom.

7. A negative photoresist according to any one of claims 4 to 6, comprising an oxime alkyl
sulfonate of formula 1, an alkali-soluble phenolic resin as binder and a component that,
when acid-catalysed, undergoes a crosslinking reaction with itseif and/or with the binder.

8. A negative resist according to claim 7, comprising 1 to 15 % by weight of the oxime alkyl
sulfonate, 40 to 80 % by weight of a phenolic resin as binder and 5 to 30 % by weight of an
amino resin as crosslinking agent, the percentages being based on the solids content of the
composition.

9. A negative resist according to claim 8, comprising N-methoxymethylmelamine or tetra-
methoxymethyl glucoril and N,N’-dimethoxymethylurone in high purity or technical form as
amino resin.

10. A positive photoresist according to either claim 3, claim 5 or ciaim 6, comprising a com-
pound of formula 1 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 that reaction products remain that are soluble in the developer and/or that
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Z?ggrgwr ggiSS?ant addi t,||*lllll|I",m||m4ll|I"ilm woul d ot herw se be ;/i f'?uél I ycause

insol ubl e in the devel oper ‘to"di8sof ve' in the devel oper. pdigpdvoassi tive
resi st accoMI 14938 cl ai m 10, conprising 75 to 99.5 % by weight of a film
form ng polyner that contains protective groups that can be renoved by acid
catalysis, and fromO0.5 to 25 % by wei ght®of oxinme al kyl sul fonates of
formula 1, the percentages being based on the solids content of the
conpositions. 12. A positive resist according to claim10, conprising 40
to 90 % by weissan adfid-gasistart ddditinset bipgar that womdriheswise Be virgalnsridiie inghg o 40

% by wei ght OB Cin e BRLIEBF I ¢ compound having protective groups
r emovabl e bfgg%?pﬂ&a@a 3|/selclg, eand bgag to 25 % by wei ght of oxine al kyl

sul fonates of formula I, the percentages being based on the solids content

of the conpqsi hix88fve residtacchrdiaab RS 8 coffpRSihg 75 % $95 & by wsigtlorammd or
claim4, conpri gl n poF nmers that are transFarent u vel engt h

to the w
regi on of 18@mipg polymer that cpplgine SEctegtive grauirp f@aa%t??o%mw? RagEe catgisizpnd

conpri ses CoRk §8 125 WIS WAk ofbkifediigPERRARAES BNfoRREDT, thesbréentiet beingcl ai m
1 or claim2 or with a resist corrgosition according to any one of clains 3

to 13, irradesed srytherelidsrontentoline AOPRAY P on havi ng a wavel ength of 340 to
390 nanoneters in a desired pattern and, after a heating period, renoving
the nore sol uble parts of the cqoatjng with an agueoussal kaline. devel oper.
15. Use of dfi ﬁ@°§?"f®rles'§iﬁcf’8rr‘?5’(gé° E%ffgawrf‘&g‘*’&?‘”? gﬁ&#@’q"ya‘%e'%ﬁt 8 FLe 'ﬁggl ai m
1 as phot o- figeRsFnirgiynter s pnder, Stto B0 dhbyaweighltof resdremese nspdlyrrgictaompound
radi ation at a wavel ength of up ¢ 90 e N ' al kyl
sul fonat e CM'BBHH’@?@F@’PES’PH%F’&P %’aglse%ﬁr%@%g%‘lﬁl}sa% '?)dr 2ot %r@s ccﬁ@%ﬁ%ﬁ?\?ﬂ? ¢h can
be crossli nkag! Hyfohdtes atfbiroria bitheaperagnitagesrbeingdaaed o thesblids eontenhefithe t or s

for conpoundcﬁm\ggéiﬁ&schange their solubility under the action of an acid.

17. Use of the conposition according to either claim1 or claim2 for the
production of printing plates, colour filters, resist materials and i mge

recording rmlrS?f\ipﬂ!n%resist according to either claim 3 or claim 4, qomprising polymers that are
transparent up to the wavelength region of 180 nm.

14. A process for the production of images, which comprises coating a substrate with a
composition according to either claim 1 or claim 2 or with a resist composition according to
any one of claims 3 to 13, irradiating the coating with radiation having a wavelength of 340
to 390 nanometers in a desired pattern and, after a heating period, removing the more
soluble parts of the coating with an aqueous-alkaline developer.

15. Use of oxime alkyl sulfonate compounds of formula 1 as claimed in claim 1 as photo-
sensitive acid generator in a photoresist sensitive to radiation at a wavelength of up to

390 nanometers.

16. Use of oxime alkyl sulfonate compounds of formula 1 as photoinitiators for compounds
which can be crosslinked by the action of an acid orfand as dissolution inhibitors for

compounds which change their solubility under the action of an acid.

17. Use of the composition according to either claim 1 or claim 2 for the production of

printing plates, colour filters, resist materials and image recording materials.
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EgT/ 55272?4§g?rpounds u"l"wlmmlullumuhot osensitive acid generét o

sensitive to radiation*in®thHe Wavél efigth of bel ow 390 nm for thgégﬁr oducti on

of printiyopPB/ae3ss, colour filters, resist materials or iR GEIEERY i ng
materials, or of inage recording materials for hol ographi c i nages. 19. A
conmpound of formula la -38 - [err] Ris
napht hyl, [err] Rlerr] is either a Rerr]-X group or Rerr]; Xis a

direct bond, an oxygen atomor a sulfur atom Rerr] is hydrogen,
Cerr]-ferr]alkyl or a phenyl group which is unsubstituted or substituted
by a subst nt select nsi stin chl oro. br.o

e et LBF ky foriings e P L8 PholtRecs ot igbliedlor FehsilyRie pERTSH

d err] - C entheavivelengtiomd bRoar3dP ning fos thea:irgm.tctlcmaﬁ prinbmg flates odudor filtters, resist

Charr - Sl ek el bl fekolding AaRE | dribh ibh oA el B (oAl 107 S

t han one ha ogen at he provi so R is not
napht hyl , iptagess| or 3-thienyl. 20. A corrpound of fornula 1 a according to
claim 19, wherein X is a direct bond or an oxygen atom R err] is hydrogen
or Jerr]-Cerr]Jalkyl, and Rerr] is straight-chain or branched
Clerr]- quQMOWOUMPHﬁmMaﬂJ@ISUbstltut ed or substituted by one or nore
t han one hal ogen atom or C%%err] or CFlerr]. 21.

m n

[err]-(Methyl sul fonyl oxyi CA_,@E hwq?nz(yg)cmréj@

a- (et hyl sul f onyl oxyi mi no) - 3R et hoxybeﬁzy*l cyanid

[err]-(nmethyl sul fonyl oxyi m no)-4- net hyl benzyl cyani de, a- (et hyl sul f o-
nyl oxyi m no) - 3, 4- di net hyl benzyl cyani de,

[err]-(nmethyl sul fonyl oxyi mi no)thi ophene- 2-acet o-

R is naphthyl, Ry g %S or @
s
R—X R,

Ro is either a Ry-X group or Ra;

X is a direct bond, an oxygen atom or a sulfur atom;

R; is hydrogen, C,-C.alkyl or a phenyl group which is unsubstituted or substituted by a
substituent selected from the group consisting of chloro, bromo, C;-C,altkyl and C,-C.-
alkyloxy,;

Rz is hydrogen or C,-C,alkyl; and

R, is straight-chain or branched C,-C;.alkyl which is unsubstituted or substituted by one or
more than one halogen atom,

with the proviso that, if R; is methyl, R is not naphthyl, phenyl or 3-thienyl.

20. A compound of formuta 1a according o claim 19, wherein X is a direct bond or an
oxygen atom; R, is hydrogen or C;-C.alkyl, and R; is straight-chain or branched C,-Cgalky!
which is unsubstituted or substituted by one or more than one halogen atom, or CCl; or CF,.

21. a-(Methylsulfonyloxyimino)-4-methoxybenzylcyanide, a-(methyisulfonyloxyimino)-3-
methoxybenzylcyanide, a-(methylsulfonyloxyimino)-4-methylbenzylcyanide, a-(methylsulfo-
nyloxyimino)-3,4-dimethylbenzylcyanide, a-{methylsulfonyloxyimino)jthiophene-2-aceto-
nitrite, a-(isopropylsulfonyloxyimino)thiophene-2-acetonitrile, a-{butylsulfonyloxyimino}thio-

phene-2-acetonitrile, a-(octylsulfonyloxyimino)thiophene-2-acetonitrile, a-(dodecyisutfonyl-



Mile a- (1 sopropyl su t hi ophene-2-acetonitrile,
“[err]-(butylsul fonyl oxy m’miﬂl -2-acetonitrile, a-
(octyl sul fonyl oxyi m no) t hi ophan n| trile, [err]-(dodecyl sul fonyl -
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oxyi m no) t hi ophene-2-acetonitrile,

[err]-(dodecyl sul f onyl oxyi mi no)t hi ophene=8%acetonitrile, [err]-

(3-chl oropropyl sul fonyl oxyi m no)thi ophene- 2-acetonitrile, a-

(trifluoronetyhl sul fonyl oxy- imno)thiophene-2-acetonitrile,

a- (oct yl sul f oginkinxihiophae- a-éeetemhﬂn(yub(elnd@,cl,llsylmniytrbeyim_[rerthippt@éhe-z—acetonitrile. a-

Chl or opr opyl (%uclhforo clx%)l(smfonyl xblmmo)throppgr@/ E ngZtthnYe 2'—(gi%ijorometyhlsuifonyloxy-
imino)thiophene-2-acetonitrile, a-(octylsulfonyloxyimino)-4-methoxybenzylcyanide, a-(3-

chloropropylsulfonyloxyimino)-4-methoxybenzyicyanide.



