. e3ef , GARZBOFACRO0HM A/ CEA 114 , ~ 6 N~V 1~~2 i m—~m—~~~u Oxime (6 NOV 2002
derivatives and the use therof as |atent acids *cooooz* The invention

rel ates to new oxine derivatives, chemcally anplified photoresist
conmpositi ons conprising said compounds and to the use of amwmummmm“mms as
| atent acids, which can be activated byjirradiation with

el ectromagnetic radiation and el ectron beans. In US 4540598 suwidssee- coati ng
conpositions conprising photosensitive oxinme sul fonate compaounds. e. g.
4-chl oro-a-trifluoroacet ophenonoxi me benzenesul f onat e andﬂmm“”mmﬂmulm

aci d- cur yime detivativesand the Use theral as jalentgcigy 36055

2,2,2-trifluoro-1-phenyl - et hanone oxi neO (4- hydroxyphenyl sul f ts6®ee) is
descri bed as a conponent for the preparation of polyners which can be used
as( resi |n$hé ﬁthéﬁﬁnt iéI’e?ie@tUDh@IN exinsd derivlﬁﬁwdslgcwli‘élﬂjlamEiew$hgt65é%734@ombesimse of
a- (4-tol uene-sul fonyl oxyi m no) - 4- met hox zyl cyani de , .

2 (4. t ol HEnEoSRITBIRALRITRPGS 239 M T RorTRAonEpan s BN apidswhieh oo
cat al yst ge iaBtivaifiib\Ciabimtianalth héteit gocichiagaetinddiatgraand/eeqimtimaasl sts for
wavel engt hs of 340-390 nm especially those in the radiation region of the

mercury i line (365 nm is described. In GB 2306958 the use of
oxi me- sul{ ywinmses duraesiodigdcpeyitens rcoppsisihg ishotdt@nsig@abkiee sulfonate
phot oresi sts for wavel engt hs between 180 and 600 nm especially those in

the radi 8eMBRUNdSgicet HEPBRICITHIOMACPYPREIHPXIEG. betretrsulfonals 2andsHstaMaat i
a- (al kyl gulyf Py O ¥oLiY 418)diskida¥d! IRILMIEAES LIV trfilbSI -BRchyl-ethanone oxime-

a- (al kyl sul fonyl oxyi m no) - 1-cycl opentenyl acetonitriles arée disclosed. In EP
241423 of-tlehystivfyshenvisufonpelin dieseitedasi 69rBeeNeRt Kdie Prepasation Ot REYEEron as
phot ol at %fch%n%egeéb%féé Risthsi iR Eegﬁv&mr@%t'sy IR 5437061 RAGIU ¥Ro8G kRt S-

I n Chem ca stracts No. 97:144503, 78:97752, Synthesis (1995), 553, sone
f | uor ok etus iofre-(4 vl Eeneaswionymptmings4-areshaxekenzyyanids aad perdrtelignemsulipnyyct s

for synthet.i ¢ _stlidi I [ ; j Qi

ok oot "IN S b s 8 b AR ARG AR el

af t er beinegativetrihetoresistd joriviayhlengtyof 34-330 om,) esreeially theseiditae raskation regiesct r on
beams cany be, M%%ﬂﬁl{n‘é%é& Wi Fs d¥oriBed” f’ilg'c?é?3@95@3@u&éF%%E%p&%‘E&é &S,
such as pol'ycondensati on reactions, acid-catalysed depolynerisation

r eact i ondateaicaaid danerk ys @dsitiveeand oegaiive ipbotordsitd tantwayalengthe thietweenot8Q &red

aci d- cat I I An It d i e i or
ot ent acCd A ATRED thoke R EleBR i ByonfoBahi € el B LS ER Ol
of chem incalargmatiopd-(dkydslilfphydoxyineind)st-syclonguenytacsionitilgs and oHalkyladioneximf ound
t hat specj fi.c i i Jyves ri L, 9\, e i gl

sui t abl quogqé%#gp;g&egﬁ% %e\r{&{i' ”\ée%a%rgraozsr?&ﬁ%gorllrggga%qégévgf( @feygeﬁﬂfg%a%ﬂ%rlfgqs The
optical ar@eBph@ed M-afout 25&bsacptirationsgsauiotdatet adivkgemeatofs io roombeonmddy of
the i nventj r : e 0oV I t tr. ti trum
and par ¢ 1 e Fosli 2By oft Choffieh ABREE: Mg SREISES! S/ATRREE! SSinRBRE

Furt her nii €95)ch&®i cainey flaonokétbxime ot ate eimpoucdsTpas desaibed aenprriesimegtabxi ne
derivativy dhvention are thermally stable, even at high
bake te g?%@usr#gggy urelqﬁgsmﬁjr'éoséessi ng and provi de hi gh photospeed, The
invention accordingly relates to a chemically anplified photoresist

COMPOSI i1 & ORRELR Do Lo 3o LAMPRUMMNLER: S45 B5nd1R At LCRRRLR LRl

acid or a corrpouna ose solunifTity 1s'i nereased. upon the action of an

aci d; andnichlly sisblglaat dsanafidribemgaamtidated hp lightat/Viradiation iXerag dmaatiatiod cnfeleche

formula I, | (1, O @) . | . / ~] =~ I R ~

oL T on dpaRle cel g bR ek e b et et Hachog gl oy

unsubst i tamdehﬁ;ierc,rémdtibyé?,;acﬁj-e:{ﬁalgséd@épdwmgrisaii@ sabdrist atidecakalysed electro-

S o0y SRl s Reptf & 186 hRLY horcar SRR Phoup A BaRRUEP™Y!
need exists for latent acid catalysts with high stability and good solubility in the field of chem-

ically amplified photoresists .

Surprisingly, it has now been found that specitic oxime derivatives, as described below, are

especially suitable as catalysts for the aforementioned acid catalyzed reactions. The optical



cl oal kenyl , camphoryl; phenyl, which is unsubstituted or substituteg EWqVC”ﬂ@
or nore of the radicals C 1-d 2al kyl, C, C4hal oal kyl, phenyl-C, -C3-al’kyl, "~
hal ogen, phenyl, OR4, NR5R6) SRS, SORB, and/or SOzR,, optionally the
substituents OR4, SRS and NR5R6 form 5- or 6-nenbered rings, via the
radicals R4, R5, R6 and/or R, with furjher substituents on the phenyl ring
or with one of the carbon at ons of the phenyl ring; or R is naphthyl,
ant hracyl or phenanthryl, wherein the radicals naphthyl, anthracyl and ph
enant hryl are unsubstltut ed or substituted by C-~-Csal kyI phenyl , OR4 ,
NR5R6, SROSOTB(YR SpegharbieSpeRic coipRumAa Of V‘et'ﬁ‘éené'%ﬁq unabie 9vera W'@Rfa”%d
NRSR6 f opmynr e@Etr@ﬁM@rsﬁgcthnﬁ‘gﬁd p\é'rt%u!:ah? shﬂ%l@%rsa[ﬁ%candﬁ% in RRe &REp/ W R,
with further substituents on the nap ant hr ac or phenanthryl ring or
Wit h onerafget Fairtbaimse: C&?W"hﬁmphf@drpélﬁhmt CO@‘ﬁ?ﬁK OW'S\@EQ@W fenMma-
ring; or tlx%s bisth@ d?@éé?ﬁ %"erorT é‘f@' tﬁ@flméﬂgsﬁﬂalé %VHH%’H[PIE}H bakeC@neratiras tduk
by C, -Csal kyl, phenyl and/'or SQ2R~, , optiona Iy
t he subsprqca&wﬂ@a@wowdsmhamtqﬂm form5 os ~ o v 2002 -3 or
6-menbered rings, via the radicals R4, R5, R6 and/or R wth further
substituents on the heteroaryl ring or wwth one of the carbon atons of the
het er oar yhe invegtionpeacedingharalatestn & shemiralinarepifiet phetpresist competitianyeparjisn can
addi ti ong{ly be substituted by a group having a -O- C-bond or a -0 Si -bond
whi ch cl eaves upon the action of an acid; R, is phenyl ene, naphthyl ene,
~ ~ cHz2 4a)-a corgrqyne MGBFEIresTURSR YR FHieR of aféﬁ‘éd oA EPEPALINGhacse SN i§ (B e
unsubstl Hgaggd gﬁoﬁmg%tcflgdgf%ég)ﬁ &nd- QG 2al kyl ; or R , is C -C 2 al kylene or
~ A-A -NR4-, - ) S(CO-, -NR4(CO-, -SO,
- s02- | ofb a@srbwgiosemsmwesa@ dcmozaﬂt l@@ﬁm@ compeRDdOte Ky msied, IIehllch | s
|nterrupted by one or nore -O; R2 is halogen or Cl-C ohaloalkyl; R3 is
C - C-Bal kyl sul fonyl, C~-C~ohal oal kyl sul flonyl, ca horyl;aj R
phenyl - C~- @aliy_l ul fonyl, C3-C, éé‘l_gal kyl sul f on |, Mienyl sul fonyl

napht hyl sul f onyl , *ant hr acyl sul ff | r phenant hry suI flbnyl erein the
groups cycl oalxkyl phenyl naph ant hracyl an rb@nqnt r of the

radi cal s C3- G| cycl Iﬂ?(l suIFf yl\cpﬁén) | - C3a| B sul 1),

phenyl sul fon ,\nap hyl'sul f ohyl , ARy hracyl suI fonyl and hén nt hry(l sul fonyl

are unsubsf‘ltute r substitutied lxy One|or nore hal ogen,” C~- C4hal oal kyl

CN, N02, Cl1-d 6a& kyl, phenyl, C -C4al kyFehio, OR4r COORS,

Cl- G4al kyl - (OC) O, R~OSOZ- and/ or -NR5R6; or R3 is C2-Cshal oal kanoyl ,

hal obenzw}ﬂlere"br a group -1 -R8 -1 -RBor RRY2ZRO -1i -Ys RoY2ROY,,
Y2 and Y4 2 Q n 8 shisftuted by Ca-Caogyel
phenyl enedl S%ﬁﬁ% Eéth@t?ene 12% y 1%112 MW%C T%ijz e 3o%yco

pheny! enétiykar Roisyds: Caowc@)%wlb §h@8§w@%’!}| cFFﬂ'e@ih@‘!yl %@M@lﬁalkw@,@e@abl@m S

are unsubgbibhyienhogpbstituted by C~-d2alkyl; or R3 is
C2- C-2al k IenecL Strﬁdgflwl X i s hal ogen; 06 NOV 2002 -4 R4 is h\édr ogen,

phenyl , ohewlBdiKyis uww@ﬁtuteﬁ Qiresbgidyted by eee o metey the adisalstiin-Grealiyh
Cl- C~2al EQRAoalked; &re%ﬂl-dﬂo@fé@l Zden @%99&!@4, A Osmas@ﬁméhd/opéww bpi o,

phenyl t hi ocar bonyl | sdl fonyl enyl sul fonyl
(4- et hyF'ﬁ'h%'W*P?%%th'WHWS %ﬁ&vawN BosnieaRb menaﬁefm”ngos vatee edicaly

which isg, nﬁﬁrﬁe%ﬂﬁ%‘# R?W\/l@ﬂ@rtﬁgr sﬂBétﬁhe‘n@@n RBBrBR GRg waHPﬁ‘@H@@Fmb‘éb%n%ﬁ
substi t ut éd y phenyl, OH, koxy, C2-C, Zal koxycar bonyl, phenoxy,

phenoxy c &Fsatiiie PhsRgHICE hi o phenyl t hi ocar bonyl, NR5RS,

Cl- C-2al 6Vh$!é' ARy, aRRRRYI S PhERMtny, (vite @R Y |rai&?@d%ép$#wf| AMHra@Ndh®@ph &y

C2- Coalk %ggt¥uryl are unsubstituted or substituted by C,-Cgalkyl, phenyl, OR,, NRsRs, SR7, SORj5,
and/or SO,R;, optionally the substituents OR4, SR; and NRsRg form 5- or 6-membered rings,
via the radicals R4, Rs R and /or R; with further substituents on the naphthyl, anthracyl or
phenanthryl ring or with one of the carbon atoms of the naphthyl, anthracyl or phenanthry!
rng;
or Ry is a heteroaryl radical which is unsubstituted or substituted by C{-Cgalkyl, phenyl, ORy,
NRsRg, SR7, SOR-, and/or SO;R;, , optionally the substituents OR4, SR7 and NRsRg form 5-



or R4 is C2-C, eal kanoyl which is unsubstituted or substituted by preﬁnnbv 2007
OH, C, -C, 2al koxy) C2C, 2al koxycar bonyl, phenoxy, phenoxycarbonyl,

phenyl t hi o, phenylthi ocarbonyl, NR5R6, C, C, 2al kyl sul fonyl, phenyl sul fonyl,
(4- et hyl phenyl ) sul fonyl, and/or by C2-Csal kanoyl; or R4 is

C - C sal kyl sul fonyl which is unsubstituted or substituted by phenyl, OH,

C, - C, 2al koxy, C2-C, 2al koxycarbonyl, phenoxy, phenoxycarbonyl, phenylthi o,
phenyl t hi ocarbonyl, NRS5R6, C, -C, 2al kyl sul fonyl) phenylsul fonyl,

(4- met hyl phenyl suI fonyl, and/or by C2-Csal kanoyl; or R4 is phenyl sul fonyl ,
or (4- metdpHpe@hgiersiips, cnyhe reicain B« ke, Rmdegertesith Yirtber ssstiuentaen ther e
hydr ogen i i tituted by OH,

Cl- C4al ko@ﬁer%grﬁg& Ki{;]de(%a(ﬁg]oén rmﬂgﬁ%g%g’%&eﬁ@ lgr@?bon |, phenylthio,
phenyl t h|Vﬁ@é@'b@ﬂwac%ﬁBnvltmﬁerﬁice@ih’@whm@@b@aﬂmﬁwwnalmbmétltkﬁﬁdmla‘ onyl ,
phenyl su n h @R &@B@H ®r R5 and
R6 are CZcJ_rQurB’IlIawr(q‘laml o qd?%npe%'%ggggg%by onegg (g|:;erftg]rQeSd%l , F va/m chis
unsubstituted or substituted by CH, XY C2- C, 2al koxycar bonyl ,
phenoxy, Rihenoglyeratdnenydphtiptemey | ot cardbxb\ayylenqahmrgyti@hem
phenyl am nocar bonyl, G -d 2al kyl sul'¥¢ pfenyl sul fonyl ,

(4- met hy henyl fon .and/ or Cl-Csal kangyl: or, Ry and are .

C e NG I I o ) S L S R

C - C 2al koxy, C2-C, 2al koxycar bony henoxy, phenoxycar bonyl, phenylthi o,
phenyl t hi ocar bonyI Y I am no, m nocar bonyl, C, -C, 2al kyl sul f onyl ,
phenyl sul® eor(4_ é‘ny’I‘T@u and/ or by C2- Csal kanoyl ; or R5
and R6 are C C, aal ky fonyl whi ch unsubstituted or substit uted by
phenyl, OH) C, C, 2al koxy, C2- C, 2al koxycar bonyl , phenoxy, phenoxycarbonyl,

phenyl t hif, phéh‘yﬁ htNibar @b@@] » ~SHBhy NI G19);, §@en§0aﬂpn@%@bonyl

C -C 2al kyl s 0 | t; I and/or by
C2- Csal kgoyﬁéE @y g%ﬁg ar emg gﬁy\{/rﬁcﬁn@%ymwﬁeé@ HB ony

(4- et hyll:pzhens'halgmrf @Ir@I Ciohalpaikyly| sul f onyl , ant hracyl suI fonyl or

h t hryyl t whi ch
T e L T N e PR
by -O F&Ey&ﬁgf&cycloamu;? Zh;m@lfoaﬁﬁgﬁap?@yhyﬁ(}wgar;thrqiy@ngql or phen-
G - G Bal kyhy, | s AL | YanbPERY hnd nanthrylef
R g MO R N
(4- met hyliphg! rﬁﬂtﬁrﬁb&l@&@ﬁyl ’anérﬂﬁérﬂ{ntm’yls%n%le i&ﬁ&fﬁéhtut&ror@ubétﬁutgbg:oﬁélloky|

which is interrupted by one or nore -O whi ch unsubstituted or
substit utréQfeW'O@ﬁénQI Caraipalkyl, G, M2k§x§3163@2/1 ehonyl oGty BaayPRa SHeRABxy

phenoxycas beyityi- @@ﬁﬁ}’h;@;@@z agg/%pymmpq ocar bonyl, NRSRG,
C, - C, 2al kyl sul fonyl phenyl'sul fonyl, (34 et hyl ghenyl )sul fonyl, and/or by

C2- Csal kanoyl ; or R, i s C2-C, eal kanoyl which i
substi t ut G C2dl kgxycar | or phenoxy,
phenoxycacr'?gaoﬁé)%:El phe(%]a;kaﬁdlyloﬁéi%th%g%?}(lrﬁl)@écrg%onyI|) R gRG I?:rhé gzral kyl sul fonyl,
phenyl sul fonyl, (4-nethyl phenyl)sul fonyl, and/ Bs by C2-Gsabkanoyl; or R is
C, -C, eal kyl sulfonyl whi ch is unsubstitut ed or substituted by phenyl OH,

C -C, 2ai koxyH1 C2- C, 2al koxycar bonyl , phenoxy, phenoxycarbonyl, phenylthi o,
phenyl t hi gi;epf.lgogn-),LIq,1 NRS5R6) C, -C, 2a| kyl sul fonyl, phenyl sul fonyl ,

(4- met hyl phehyl sulfonyl and/ or by C2-Csal kanoyl; or R is phenylsul fonyl,
or (4- et hylphe I)sulfonyl; Re, RO and R o independently of one anot her
are C, - I ich is S tituted or substituted by hal ogen; or R8, RO
and R o af'e bﬁ’é&% '\’/IPI‘?Q%‘ %‘H’dﬂ?ﬁ%? f’rtﬁrﬁﬁ‘?fs'substi tuted by C, -C4al kyl or
hal ogen; or RO and R, 0 toget her are 1, 2-phenyl gne or C2- Csal kygene which is

bsti tut I | & d f th
uneubst 4t o BreaHABhL LS e il or il fosn o, e dambounds, of ' ne

hal ogen at ons on one of t he carbon atons next to the oximno group.

Pr ef er abl s c | ar bon
toms. ot oS F LB BB e BB AERD fb AR e Ry ]
for exarrpjresubﬁttuté‘eby OQ:-G@BkylcmR}MsC@-CabaIWIeneEIsaIfmeEs are met hyl, ethyl,
propyl, §§oprgB¥| n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl, hexyl,
hept yl , 4, 4 %%Ihylpentyl 2- ethylhexyl, octyl, nonyl, decyl, undecyl,
dodecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl and octadecyl,
preferably Cl-CAaIkyI, such as nethyl, isopropyl or butyl. C, -Cealkyl,
C~-Csal kyl and C~-C4al kyl are |likew se |inear or branched and are, for
exanpl e, as defined above up to the appropriate nunber of carbon atonms. O
interest are, for exanple, G-C8-, especially Cl-C6-, preferably

Cl1- C4- aIkyI) such as nethyl or butyI R is for exanple C2 C 2 C4-C,z-,

~N o~ T — PN NN S N NN N N

runsubst fit ut ed or



CH(CH3) - O CH2- CH3. C3- C3ocycl oal kyl is a nono- or polycyclic aliphatic
ring, for exanple a nono-, bi- or tricyclic aliphatic ring, e.g. C3-gROV 200
C3-C,g-, C3-Cl12-, C3-C, ocycloal kyl. Exanples of nonocyclic rings are

cycl opropyl) cyclobutyl, cyclopentyl, cyclohexyl) or cycl oheptyl,
especially cycl opentyl and cyclohexyl xanpl es of polycyclic rings are

per hydr oant hracyl , perhydrophenyat hryl , ~per hydr onapht hyl ,
perhydrofluorenyl, per hydrochrysenyl , perhydropicenyl, adamant yl ,
bicyclo[1.1.1 ]pentyl, bicyclo[4.2.2]decy|, bi cycl o[ 2. 2. 2] oct yl

bi cycl o] 843. & hidesgen, prienytl of 4. 3. 2] undecyl ) blcyclo[4 3. 3] dodecyl

oi cycl of 515 TRATEH i LR DERLRY b Sy AEEN oncib L Bl Balfpih BFCulkony

" spi L o"- cérrtiooyil k@dnocbrpbemrdsarao@lmevlﬁfmb,l@jﬁtlemyhteloqgtfopnyltNgﬁﬂ@ﬁﬁdwwal kyl
in the prt : i ec
spi ro[5Pécfrﬁ/ﬁ%égrg\ﬁgﬂlf?gﬁl,(3(43;2%%ﬁipér{yg%tﬁfoﬂl%@%olrIbX%)g rI](ély g?/oups, whi ch are
subj ect of R lieCs-Esgatkgk whieh idaftemigted ny pme OMBOr(eo@pmmnd/mt@T is tuneupstitdesher

VSt 90808k Bl G O/ 1o PRa ek, BEE BRSOV 20

]'Ehe art |pberad¢amepbénthD@Trqu NHslﬁ{é?g@ga:kilsulf?ybpgeb;rty;és:mfpmat(ﬂgnefthyigmnytiy
ormre r : - C, 2al ken radi cal s may be nono- or
poIyunsg?ﬁ%ﬁﬁgﬂﬁyé¢éi$#é%ﬁm#@?gﬁched and are ?or exanpl e C2¥C8-, C2- C6- or
C2- C4al kentik is &xGnplkawyawhichls wisubstittech bl substituienydy, phenyl- @Hn@ﬁi@daadOKlez-
LDt B Ry S8 ol DAY Ry XSy PRRE Y
bonds an(§D1wdkyfsolforepk,ainph;dstﬂfmﬁﬁ(zlayeﬂhdaheny@ﬁlytony)lr at@ﬂo@l-@y@kaﬂaﬂnloelnyl

EXanpl & o RE s cC ORIy EMbhy: VG| ORI S e XGHARTEEBY by, 1) OOCLERYLy,
especial I'y & op@ gn cyclo exenq glo exeny

C6- C, 2bi @rﬂ1€mkdwwbonvdafp®eeo>wopfaerbwwmqrwl ahdml*tplb Rreny ihhiocsbartyl, thystossess

one or | L& e t uat ed
i the sgid T MRy B BLELAybRE ARG, RAITAEE IR S | doui e
bonds ar er BnmylswfqnbﬂeObﬁ4d§)@th¥l9heﬂyﬁ€u|@0vibI e 06 Nov ?20~7. _7_ bonds are
(égg{rgggg@gragaﬁocheg%d%%? gg(r:%gee;_?gé),ll% gEéf;cﬁoubl e bonds are conjugat ed.

bi cycl of @12&46}'&6@\@@1135 emﬁL@swtﬁdlﬂréwﬂtlb{feﬁ by @H, @o@e@lk@cye@e-&gﬂlkoxycarbonyl

E: ggg: 8% %i 60}?Bn_ﬁ§)§yc%%c%yy bh%rﬁfhﬁl)ﬂ%rfékﬁ%@o(]%}bdﬁgp gﬁerﬁ)hpﬁ ? lohe enylaminocar.
exanpl es bapy ecmaﬂﬁytsglfqrty Phenyissilfpom (i m@ethﬂmbéwl)sglfcmyiza@/@ Q1-Gedtkamogl;
C2- d 2al lgykengy | REX ald @e@ saRy1 v c?ﬂ§ hﬁé’rrkﬁ)’f% t')ysénef &rm&éaﬁp'aﬁd v&?oh@?uns&%n

C2- C4- al kyl ene. es are et I ene, | ene, | ene) pentyl ene,

hexyl ene tutpépt wbéh@teddzyt%e@.ecﬁﬂmw GrGpaliotprdaay, mméwpéﬁ@m@(ﬁ@rbonyl
dodecyl eRgen a}ﬂ'h%f Eﬁérﬁﬂhlbéarganﬁ:%ﬁlekﬁérﬁl'ﬂg pl’%ﬁpﬁﬁﬂr@cb%oﬁ:}l @@-@l kalyBRonyl, phe-

preferably | ene, such é ené or buty

C2- d 2al KyisaifRnyl, %WHWP“%YJE&FWW]@'WOG -GeRlkanRyA ene radl cal as indicated
agg\zle( G\ﬁﬁ%@g afd Rggwcz mLBarkai%ﬁtwmcaq @@ﬁé%sﬁstufe'dﬂ Jr@,nuémaé@ap phgﬁwrmli 85,-8/,2

- S02- CH( @H@)‘Uﬁé %@%Koxyﬁf@ﬂw e%‘éﬂ@’@’uP'F%Wyca”éﬁ']dhéﬁwyéh@dpﬁ%ﬂyftﬁ'ﬁ%rb%&

oxydi pheEMét%WthﬁH'6?@?\¥I'arrﬁo‘é9rb@ﬁ§ﬂrCI—b%aﬁiHbulfb'ﬁyIOpﬁbnyTSultorWI é@rnwmp@nyﬁ)m AN
noi ety ccordingly) resulting structures are -s~0 e. 00 [\
s- , or @yLan/§rb¥CaCGQ'kan°yL , e.g. 0000 UW 0ii o-~/\/\ ~ ~

0~0~0- , oPRYand ﬁelaré cac/ Ba}ky@mﬂmgl WPhiSHRSink bR L EBLItGRE by Shehyl OHODE t O

five, for_exanple one, two or ree, especially one or two, substituents on
t he phenﬁm%"iomj’ CarhealkQuysarbenii RiENPYY. BP%’?%V%?&'P@NVJ Rhemdthio. phenyithiocarbgylor

3, 4, po%héhﬂélm% ;sﬂéﬁynahmwhrbbhﬂgm C'Eﬂﬁlkff@ﬁifo%@' Ehéﬁyrsafcﬁah Kylmétﬁryusmygmup

C - C eal kyI sul f é are neant to be |inear or branched and have t

meani ngs Qﬂéfé@f‘?/@é y @pbe@lkantie radi cal s C3- C3ocycl oal kyl in the group

G- CSocyloeagléMJjﬁglai@a%nyheg@zo}/hghémmnf&m (AD5ER I RRGy MY, nadhtrfisiféhy 2002

$ Wen the radicals na henant hryl , heteroaryl and ant hracyl are
substltu@@ﬂ”W'SHH@WbPrH’ﬁf’l”@”tf‘a/éﬁuga% they are, for example, nono- to

pent a- susRL LHE &, tof @heriaRE ﬂ|tr|6@@@atondﬂo-wr%h they afdiGthédi@eh agspest 2l | y
nmono- or di-substituted. When RL is a phe radl cal substituted by OR4 ,

NR5R6  ande5r0esgd @F@SWE\'HU”F’H@%WB%PW%ENQ ‘Eﬂf@d RuR5R6 and SRS form 5- or
6-menbered rings, via the radicals R4 , R5, R6 or R-, with other
substituents on the phenyl ring or with one of the carbon atons of the
phenyl ring, for



exanpl e the following structural units are obtained (o \ | , Co \ 106 N§a2002
NO N~ ~ . In the present application, the term"heteroaryl" denotes
unsubstituted and substituted radi RSRsN cats, for exanple 3-thienyl,
2-thienyl, ~s\ , ~~s [/ \ |, wherein o '~0 r s R5 and R6 are as
defined above, thianthrenyl, isobenzofuganyl, xanthenyl, phenoxanthiinyl, Y
Y or ~N, wherein Yis S, Oor N4 and R4 is as defined above. Exanples ~N
t hereof are pyrazolyl, thiazolyl, oxazolyl, isothiazolyl or isoxazolyl.

Al so included are, for ex N-N anple furyl, pyrrolyl, 1,2,4-triazolyl, C ~
or 5- mentitr etf '?Xdr'i‘bgeﬁe'?réer"%ycl es having a fuRQ sed-on aromatic group, for
exanpl e f@%fagerrk;ﬂi%@hyd unsm@@m@ﬁebloe@uﬁsmukwmﬁéh NP, Cb@%?%ytmélﬂgxy

benzot hi azol y her exanpl es of "heteroaryl s” , espeC|a |y
3-pyri dy|Carqfént5' QW@WOXV RRRBPEADRAYI4PhegyIHuo, @@PM@&PCQ@@O)@ Mﬁy‘?q e Ay sulf-

pyr azi ny|ony|1pl$er§rrshﬁ<brﬁrl mﬁethﬂpﬁéﬂyl s%lf@nyl Qind/r By @Jﬂ?sh!ﬂdﬁoyll ndol i zi nyl,
i soi ndolyl ., 1 ndolyl, indaz urinyl i soqui_no dui nol

phenoxaziPhlr isdra-Gralky WHigh i S 'nt?fﬂfm%by ?réaqrpoﬁ a@tﬁwh@awﬁ?uwﬁwmﬁyb

denot \ | \
, eF%SeRZ Ntsh@teroaw mln\%om @ﬁ@:n}ﬁmgky Gc%ﬁmtgé]h(dxycarb&]ﬁ g}ﬂ%épgﬁemc%gl m

defi ned &B@%th'OCRIhQ”YITh'BParQﬂfﬂ%rNﬁﬂﬁﬁn%1n912a'kﬂﬁléfl‘?”ﬂf PhenyIsyiienyt (5&1”%“§’|Wylé:'arry

the ON %utp@{yq tanasnt sy C 6&1@5@91 above or in claiml1l. H3C CHa Carrphoryl
10- carrphor¥ie are canphor-10-y namely H2c o | C2-Csal kano
t

exanpl e, % 2'Cpﬁ'6fﬁ%vh'0hbimeBWUfﬁ oh¥bstiyipd byadisai Qlﬂé &o@ﬂ‘@w Cz
C~- C4al k@ﬂyalko&?;cefr%nyﬁmﬂﬁé@; pﬁ@bba@éyoongrt wath.@r&mmwuﬂb&m fwsas i¢,-bei ng

possi ble for the al

r adi caI 0X havi ng nore than two
P o Sl e hgey i anandane pbarRIIoRVs 8ndle" hee Erikasca:
met hyl t higp R7%t@ytteaskgsumpmﬂumvs@n@urb%nmwdrtshbanutea bPeh&yI, 8 st Pt gakexy, t he

| kyl I | th h I
o be br SriheRoTbehiicbire BAR e FRESHRS: P b s ° °°

Cl- Coal kyd,-@ éall@ﬂsﬁeﬁwmnab@m M- m@tht/lbﬁerm@mmm @h@’oﬂb‘,ﬂ@?—Caéﬁ(ar{b@f bon
atons. Exanples are neth oxefacar on et hoxycar bonyl, propoxycarbonyl,

but oxycar%@ﬂiﬁ pr&”y'ﬁ@fﬂ“ﬂ 8% CJB?‘B&S'H%’)V' (e S Ng poSSi ble for the al kyl
radi cal s BnRahkORrRY, gfd@Eaﬁdémy béheEHothel BAC L OIIGAWARA iAliBsialie8 of Sutie-
branched. Cl1-Cl oHal oal and C-- C4hal oal kyl are C~-Clo- and C--C4-al kyl
nmono- or 'H8 9%‘8&99? 't ut ed by hal ogen, Cl-Coo- and Cl-C4-al kyl being, for

exanpl e, o&ﬁaCR‘J&HMOamm%nyﬂmétels&ﬂhgubsﬁﬂ:ﬁecﬁ@?&lﬂiﬁét&uteﬁ ro9r® aalkyiorthalogen;or one
or two hal uents at th di ca

b t ; .
chi o o @y &ng FReREEPETEE Ry EWENT QbreRed A oIS BUBRORHBoT o WORE al 1 y
trifluor Qdéﬂalb)h&l Oxdlkyll bf kdidbggronet hyl . Preferred is C, -C, of |l uoroal kyl .

The compounds of the formulae |, I, and lil are characterized in that they contain at least two
halogen atoms on one of the carbon atoms next to the oximino group. Preferably the com-

pounds contain three halogen atoms on one of the carbon atoms next to the oximino group.

C4-Cygalkyl is linear or branched and 1s, for example, C4-Cg-, C1-Cg- or C4-Cy4-alkyl. Exam-
ples are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl, hexyl,
heptyl, 2,4,4-trimethylpentyl, 2-ethylhexyl, octyl, nonyl, decyl, undecyl, dodecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecy! and octadecyl, preferably C¢-C4alkyl, such as methyl, iso-
propy! or butyl.

C,-Cgalkyl, C4-Cgalkyl and C4-Cyalkyl are likewise linear or branched and are, for example,
as defined above up to the appropriate number of carbon atoms. Of interest are, for exam-
ple, C4-Cg-, especially C1-Cg-, preferably C4-Cy-alkyl, such as methy! or butyl.

R is for example C2-Ciz-, C4-Ciz-, Cg-Cia-, Cs-Cg-alkyl.



C2- Cshal oal kanoyl is (C--C5hal oal kyl)-C(O -, wherein C~-C5hal oal kyl is as
defi ned above up to the appropriate nunber of carbon atons. Exanpl dsb AB%2002
chl oroacetyl, trichloroacetyl, tn 0 6 NQV 2UQZ o fluoroacetyl,
pentafluoropropionyl, perfluorooctanoyl, or 2-bronopropionyl, especially
trifluo roacetyl or trichloroacetyl. Halobenzoyl is benzoyl which is nono-
or poly-substituted by hal ogen and/ or C~-C4hal oal kyl, C~-C4- hal oal kyl being
as defined above. Exanples are pentafl uorobenzoyl, trichlorobenzoyl,
trifluoronethyl benzoyl, especially pentafl uorobenzoyl. Hal ogen is fluorine,
chlorine, bromne or iodine, especially chlorine or fluorine, preferably

fluorine @ Bhﬁm% \Aﬂ]chqg%t@’r [g/tleé)onfté’ror %émltﬁ%?% Z(?Sl s %t&#@pﬂ q %rh%)tam

3- phenyl przo | benz or a, a-di net
Oxydi pherfpdr@nee ioo-flve'\tmejs for-exaymele fran an@tmrqeofge%@rronmtdﬁ twme, tryi mcmg@neat om

to which stl\gaey Cf"r e Q«%@&%ﬂ‘ngﬁ)[’iﬂl s%ltlﬁp SﬁucthraI 7m[$e£r d '] "k Hb?et nééb(')%%%

interrupte ovmng struc
tures ar eod)@tle)la(a@tls, GHN:H?Q 2@'1zC|'dH N‘lb -O- Cmble-Qﬂzﬂl'ht@ -Cota€Hs, -[CHCH,O],-

C, - C Bal kylsul, ph fo LS f I

C -C ohalk%a? kyf‘g H‘ dnyl qrrﬂé/éf éng ???kél!é%"éspo @mggi fséhéeﬂ% %al%
phenyl - C,Cii8ad k- CHz‘éZMahoryl and C, - C, ohal oal kyI as described in detail
above, being linked to a sulfonyl group (-SO2-). Accordingly, also
phenyl sul fonyl ) napht hyl sul fonyl, anthracyl sul fonyl and phenant hryl sul f onyl

refer to @dﬂ@ao@mo’aé@bbrmmmgw ardmimysliq al'rwkre&b tirg, dorsexanenis b ryerupbi- R3tricgclicor

exanpl e f n

-0 C bon? fatlt nn(gcé )C PR ﬁs ’ ea\fés uéﬁf’)éél>$ o%&blag@'dmﬁ) %Sﬁﬁg%%%”c r%r?g

bei ng subweucmiemosylmyctobetyr aml@mntm cyalpbem|odcml@mable@pgmaﬂywcmmmw and b
I ncr ease u 0] r I

or 111 (PoenERkeriehbiEs Bl ediTpfies 06 Bpero e, berttrodieying pgry | -
t he a: kaldrn@aptﬂvé\);él ppr@vdr@flwenyle@ethydmcmyﬁeny?npamtvdlrop'rchmé eldhmentyl, sbitysio-
exanpl e : i

cubst ¢ utter; IPaRH, bR TRl oicrdBPR 3Rl LROHRS AHeof HiGePRa 2ndes.

and benzwl, lg‘?&@lﬂb%@l 3id@|d?C¥| MWIO[%QBMQGQW W?'@Eﬁ@ﬂld@%\c@'@b@'o[‘% éﬂinonblubwc

?f_‘l_r t():?g‘tc?%‘%1 Poﬂhec%wc%géﬁ)é 1fdc}yy En@‘ﬁéelrké QTIS?‘Q%W@J gﬁlkgl co@uﬁ%?@eover

-O-R-2 , &fhif @pmemtlomﬁdcsqczcloaiWLm @é;@é@ﬁ@émqn}ewe @rﬁ@lraﬁﬁo?n‘]mw snire(hdldeagen,
C, - Csal ky yh ﬁcﬁ@yo%kga'n}féfé erﬁﬁBé’ bt ;%nap?é%' éé/glloalkﬁrgréﬁpbsaﬁbﬁmﬁa?e Ll dpfhear

C2- Csal k i's unsubstitut ubsti tued C, oal kyl ,
unsubst i tra@w:tw dﬁmnt@@em@mnwoéﬂof@e QB@?@I'@‘@”NW aregistgstie iy 87@73@313@Iekyl

or, if R 16%11 B, %vﬁe?&#ﬁ&ﬁ"e fé‘rrrr%la(b‘)g%&%adolﬁlilt@@@me\% PedNdnds @ dLARIAerTHRBY

be C2- CSaI kyl ene, which may be interrupted by an -O-atomor an -Satom The
ternms "arRprean-skiledinineaids apara ¢féis fagtns are nmeant to express that not only

one of thﬁg@ﬁéﬂan%@lato@nwnwﬁgs ey R rbpehg btri@yraPeniRr esent, but al so

several of the defined alternatives (substituents) together, nanely
m xtures of different alternatives (substituents).

C,-Ciralkenyl radicals may be mono- or polyunsaturated, linear or branched and are for ex-
ample C,-Cg-, C-Ce- or Co-Caalkenyl. Examples are allyl, methallyl, vinyl, 1,1-dimethylallyl,
1-butenyl, 3-butenyl, 2-butenyl, 1,3-pentadienyl, 5-hexenyl or 7-octenyl, especially allyl or vi-
nyl.

C4-Cgeycloalkenyl, may have one or more double bonds and is for example C,4-Ce-cycloal-
kenyl or Cs-Cg-cycloalkenyl. Examples are cyclobutenyl, cyclopentenyl, cyclohexenyl or cy-
clooctenyl, especially cyclopentenyl and cyclohexenyl, preferably cyclohexenyl.

Ce-Cyobicycloalkenyl refers to a bicyclic alkenyl group, which may possess one or more dou-
ble bonds and wherein the double bonds are either situated in the same ring, but may also

be situated in both rings. If several double bonds are present in the bicyclus, the double



The term"at least” is neant to define one or nore than one, for e@a@n%qve?m
one or two or three, preferably one or two. The invention also pertains to
novel compounds of the formula Ib, Ilb or Illb OGR'3/0-R~3 NOR~-s (Ib)’
I I (Ilb), C- (111b), wherein R~~C~CF3 R',~ C-CF3 R~ \CF3 2 2 R'~ is
phenyl, which is unsubstituted or substizt-uted by one or nore C-~-C-2al kyl,
phenyl - C, C3-al kyl, C, -C4hal oal kyl, hal ogen, phenyl, OR4, NRS5R6, SRS, SORB,
and/ or SO2R~, optionally the substituents OR4, SR, and NR5R5 form 5- or

6- menber Ll Nngs Vi Q,.S, L.~0u .20a2 /or R~
it for e BBEeTIRART el Bi-Eticusti prBle ey toe Yook THeC SR el el
atons of ahiptespaenicytioM)2.4piodEt- sncﬁema@hthwclo[mtmwbws @f-swhemmdmem each
of which js unsubstituted or substituted by C -Csal kyl, phen OR4, NR5R6,
SR, SORYogptE" %62@%39&186%1@9 ~3;&s°- ¥hb§%¥@‘ﬂé@t%} C i e’Sﬁy"ar?tPVNR@F%mr orm
5- or 6- npRbesed. yr Ibrt%nom @3?#&1 s2ai7cal wndéin tR@exBﬁpn@@Qfévrefé%nngwme f&wwher
substituents on the phenyl ring or vmth one of the carbon atons of
napht hyl , anthracyl or_ phenant hryl| g or with one of the carbon atom; of
t he napht ant hr a heri ng; or R, is a heteroaryl radical
3ubst by ' C i-Csal kyl, phenyl, OR4, NR5RG,

h
whtoh T s RS e
optional I y he substituents OR4 , SRS and NR5R6

SRS, SOR , and/or SO2K ,
form 50r 6-nmenbered rings, via the radicals R4) R5) R6 and/or R, with
further substituents on the heteroaryl ring or with one of the carbon atons
of the helzeﬂ?@alkydbnef |snlg1eaR'bf branshgzhanyise foe exaaplet Ey-lOgn@z CG-~orcﬂj204~alkylene

di phenyl | ene mhgrqin the§ nsub tituted or
subst | tung‘é"Wsc”f rt?%p“’p& eNfy bUtYIpe, pen Ver. ng e’\e Pefiy[ege. )('e“% ne:

- NR4- (dy@@ deoy@ﬁ@@)ndecylélﬁédéu@od,eoyl@@ Prefe@#éd,is Gf- OBﬂSﬂ@ne ebpedialy C;- Ce

C - C2a| gne or ne, inte uted by one or nore -0 ;
R'3is C e§8l Wﬁfe%w gh&l“al}%%&ﬂ'% ’Bﬁﬁ? \?9??[1@ téﬂlﬁ canphoryl sul fonyl
napht hyl ml-(t@aw!enédlsuhfehymlcmdmglysmrh etkyllene mdlcmheayidmate‘d)a{t;dvemmctm at lsoth

ol ogen: “Hmoleia® Bells ARYBoitariud Enes B R T e s O i P Y - R 01,

~ ~s- SOQOtHz@H@SYJgeneeBMH(ﬂl‘jg}CHﬁOpxydl phenyl enedi suI fonyl V\/nerel n
these radicals are unsubstituted or substituted by C--Cl 2alkyl; or R3 is
C2- C~2al kyl enedi sul fonyl; R4 is hydrogen, phenyl, C -C, 2al kyl which is
unsubst i tRitcedenedisuliosy! dipheagicngdiplienyllgnd@dydigienglePdiskitoay| also bear the sulfon-
C2- C, 2al koxycar bonyl, phenoxy, phenoxycarbonyl, phenylthio,

phenyl t hi ocarbonyl, NR5R6, C, -C, 2al kyl sul fonyl, phenyl ul

(4- net hylypbrenps ?tstbéf‘ythmmea/non(oomdmgly%s@yag ktamtrbtyrles agr %‘é}% Ceal kyl
which is interrupted by one or nore -O, and which is anstfstituted or
substituted by phenyl, OH C, -C 2al koxy, C2-C, 2al koxycarbonyl, phenoxy,
phenoxycar bgny o0 6 NOVW2 13 phinyl t hi o, ophenyl t hi ocar bonyI NR5R6
C, - C, 2al kyl§ 4—) pbeny!;s@@shy : ‘(t Enyle)gsulfonyl and/ or by
C2- Csai kanoyl =of R4 i's C25C, 2al kanoyl ° Wai/ch\+=£%unsubst i t ut ed or

substituted by phenyl OH, C, -C, 2al koxy, C2C, 2al koxycarbonyl, phenoxy,
phenoxycar bonyl , phenyl t hi o, phenylt h| oc(ar bonyl, NR5R6, C, C, 2al kyl sul fonyl,

phenylsulfoﬁg@(_df@t_ yl phen qu —and/ gr b Csal oyl; or R4 is
C -C 2 al ky] Wi ch i s° d' &7 su uted phenyl , OH)
C, - C, 2al koxy, C2-C, 2al koxycar bonyl , phenoxy phenoxycar bonyl phenyl t hi o,
phenyl t hi ocarbonyl, NR5R6, C, -C, 2al kyl sul fonyl, phenyl sul fonyl

(4- et hyl phenyl )suI fonyl and/ or C2- Cobal kanoyl or R4 is hen I suI fonyl,
or (4- rretﬁspPHH@ﬁ’w EWIWWI"O”RS“%%H“\RG qrﬁdé’b‘@ﬁd&% fwp Brfthé%?cﬁSB? ly oRp &

hydr ogen 196, Qibsﬁugﬁtlskd’d thehpicdhyl Bnd! MTaDsUbstitdti gl |30;'5reﬁ#£)c§%'|ﬁ tHeed- t?.%(4 Od,5- or
C, - C4al C‘@%éﬂgél_c 2al koxycar bonyl, phenoxy, phenoxycarbonyl, phenylthio

phenyl t hi Hom of tbﬁ@ﬁ?’l'yéﬁi‘glo phenyl ani nocar bonyl, C, -C, 2a| kyl sul fonyl ,
phenyl sultfr@nbicalt 4, 0L M 1@{?@”@%0&9!-b%ﬁbkblsé‘lfhﬂfypére%eéﬁ'i% kama¥Ar or branched

and have the meanings described above.
The radicals Ca-Caocycloalkyl in the group Cs-Cagcyloalkylsulfonyl have the meanings descri-
bed above.



or R5 and R6 are CZ-C, 2al kyl which is interrupted by one or nore 'Chﬁ FUV%MZ
whi ch is unsubstituted or substituted by OH C, - C4al koxy,

C2- C, 2al koxycar bonyl , phenoxy, phenoxycarbonyl, phenylthio,

phenyl t hi ocar bonyl , phenyl am no, phenyl am nocarbonyl, C, -C, 2al kyl sul fonyl)
phenyl sul fonyl , (4-met hyl phenyl ) sul fonylg-and/or C, - Csal kanoyl; or R5 and R6
are Cz-C, 2al kanoyl which is unsubstituted or substituted by phenyl, OH,

C, - C, 2al koxy, C2-C, zal koxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio,
phenyl t hi ocar bonyl, phenyl am no, phenyl am nocarbonyl) C, -C, 2al kyl sul f onyl,
phenyl sul fonyl , (4-met hyl phenyl)sul fonyl and/or by C2-Csal kanoyl; or R5 and
R6 are CWigrRthel regicsisinpimiyl, mhenahthng, hetsrobgt hmdlaretdraayl amhwbt;tttm’ee@ytmyte or
phenyl, OH_C al kox C, 2al koxycar bon n car bonyl
phenyl t hi%?reﬁﬂ‘gﬁ%f’ttﬁ?%é'gr fﬁ@?mplﬁﬁa@ d‘Y B‘IP%II@I‘%@%%S g%éIO”O di-“or

C, - C, 2al ky-sshbstituoey;lespetiainyheioh bomyéubst(teﬂteﬁet hyl phenyl ) sul fonyl and/ or by

C2- Csal kanoyl, or R5 and R6 are phenyl sul fonyl, (4-nethylphenyl)sulfonyl;

or R5 and R6 are phenyl, benzoyl, naphthyl sul fonyl, anthracyl sul fonyl or
phenant hiwheuRf{ &y bhergt rdaﬁzaambsmxed mgeataeNRgmg and/trepynSRf age theadubBiituentwhi ch

they are aft or ered Ling op al | |s

i nt errupt ’aﬁﬁg%aﬁé%%/%"ﬁ@ or Gﬁnemgerﬁ dwgae‘ﬂa @%F'S% I%’? CZ%ICIE 7 Wi ¢

i S unsubsithdrisubstitoFnts o e phm@umm/orpreﬂgd\e ofGhe chibo,alahk okihe phenyl ring, for
C2- C, Zal koxycar bonyl , phenoxy, phenoxycarbonyl, phenyl t hi o,

h lth | k I If I
(4 et Ly:e%ﬁg‘lr‘?%t%tﬁ”PWWI @atatatwh@sé‘ar&%v dﬁmf’“ ”V-QKQW
tuted or

which is interrupted by one or nore -O, and which is “unsubst Rt
substituted by phenyl, OH, C,-C,2a|koxy, C2- C, 2al koxycar bonyl , phenoxy,
phenoxycarb 0 6 NOV 2002 -14 phenylthio, phenylthiocarbonyl, NR5R6,
C, - C, 2al kyl | , phenyl sul fonyl, (4-nethyl phenyl)sulfonyl and/or by

C2- Csal kano R, i1s C2-C, 2al kanoyl which is unsubstituted or
substituted phenyl, OH, C -C, 2al koxy, C2C, 2al koxycar bonyl, phenoxy,
phenoxycar bonyl, phenylthio, phenylthiocarbonyl, NRS5R6, C, C, 2al kyl sul fonyl,
phenyl sul fonyl, (4-methyl phenyl)sul fonyl and/or by C2-Csal kanoyl; or R~ i's

¢-G2 a'IKIMeSH é?@y@gﬁ@u% the t%%ﬁrﬁérﬂl" %Qn&é BHAR! tde;ﬂw yub%ﬂf%@e' r’aHI

C, - C, 2al kox oxy'car bonyl oXY, enoxyca ony

phenyl t hi ocar bonyl) NR5R6, C, -C, 2al uI fonyI nyl sWdonyl,
(4- met hyldafe iyl kg ?fe@ﬂler@n@/tﬂfen al k R-is enyI StHerany!
or (4-nethyl phenyl )sul fonyl; provi dgrdg t hat ®is 4-net enyI or
4-octyl phenyl, then R'3 is not net hanesul fonyl . Q(l me derlvatlves (of

f or nul ae H addme ke ad Wbiinddl dboB dthldntHignye, asol@eBefuainkl xBethermye peeddxaihimgt hods

descri bed i t he Ilterature for exarrple by reacting suitable free oxines
(R3 and R’ H) of Af'or ired I

sul f oni c) @ ﬁéI es/M(;:‘JWtI’ed? §v\8 W2 ”%\)ﬁt (% e@’}?é’ené?% BXeqpigs
C-R 3-A). pHN/OH(X)~~(xI)R/C~C~R20r RC-CGR2 X x X X (XV) 2

R3Cl or GherB3f arlpyfaXullyl, XhidoBLloxaXdMy ) isbbid2alyNbr-isdxadolid. ato-R2lude) ake; GorexR2
(rrr)y XXX X2R, R, R3, R3 and X are defined as descri bed above. These
reactions usually are carried out gﬁ}gn inert solvent such as for exanple

t ol uene, dngdis atiydpofslyian 2(4TtHol@r hw §- ﬁfemétal@té%érobyblédwmvntg&mnce

of a base, for exanple a tertiary a such as triethylamne, or

reaction of the salt of an oxine W|t‘h the desired acid chloride. These

met hods [ e i mes
can be- onPgRER RS houabs SRR Benddidksot berionlch), RO TeRG b le
sodi um ally@hdlbanzotiiafoli| O Vv 2002 -15 to in dinethyl formanm de. Such
reactions are well known to those skilled in the art, and are general ly
carried out at tenperatures in the range of -15 to +SOC erably 0 to
20C. The QRPMEAMRILRPT BGlesRNE aRtei FIYQdYIa?%RGIC@I'Ié Sufide o ed» By Bri ety
of nethods described in standard chem stry textbooks (FI‘or I nstance in J.

Mar ch, Advanp em Bt 2),
o i spasranred feneay D P Eeh A el e 2 o SRR B
functi onad;oumcﬂm,pnmmpadazalwr;mrinwolsoq@ytolﬁcauieotylc pﬁ%ermazin@me pInEnaiimyl noghis
conveni e met.hads, i s, for,e the o]

hydr oxyl };ﬁpllt%at'gp thg éerlm[ hﬁ?(erg%) <ya| 8?\/8%5&8% % .%S% Q@§X%Htﬁ eouxsel nthyl,
ethanol. In that case, a base such as sodi um acet ate is added to control
the pH of the reaction mxture. It is well known that the rate of the
reaction is pH dependent, and the base can be added at the beginning or
continuously during the reaction. Basic solvents such as pyridine can al so
be used as base and/or solvent or cosolvent. The reaction tenperature is
generally the refluxing tenperature of the m xture, usually about 60-120C



Anot her conveni ent synthesis of oxines is the nitrosation of "active§ NOV 702
nmet hyl ene groups with nitrous acid or an alkyl nitrite. Both al kaline
conditions, as described for exanple in Organic Syntheses coil. Vol. VI (J.
Wley & Sons) New York, 1988), pp 199 and 840, and acidic conditions, as
described, for exanple, in Organic Synthgesis colt. vol V, pp 32 and 373,
colt. vol. Ill, pp 191 and 513, colt. vol.IIl, pp. 202, 204 and 363, are
suitable for the preparation of the oxinmes used as starting naterials for
the conpounds according to the invention. Nitrous acid is usually generated
fromsodiumnitrite NUZE al kyl nitpit N for exanple be nethyl nitrite,

et hyl nitrlRics ni qhh}mtnwwmhs@%@br Nhid RY, €Rs, Fa&are
descri bed 'synf" LR res 't” 'R % tion of isoneric fornms of the
conpounds of fornula [, Il and Il or forrmula Ib, Ilb and Illb. The double
bond of the oximno group can exist in both the syn (cis ~ and the anti

(restnt ERvBIRAbof I Lo o8] bl RaRceapL el S adBPB S kb0t ur oo

of two geonetrical isoners can be used The invention accordingly also
rel at es tsQpstitodntd RgicatbdiapeVeEsris clapi A5 of the conpounds of forrmula I, Il and
I11 or of conpounds of formula Ib, Ilb and Illb. The conpounds of fornula
I, Il and Il or formula I'b, Ilb, and Illb of fpe tmdividual geometrical

i somers (Z and E forns) and any nixtures of two geonetrical isomers can be
used, however, it has been found that the conpo of formula I, Il and
[11 or f(ﬁ}amumml,u,o-dalmmoaah(are Earbpludr- 18-y, paoiefyi ¢, gonfor mation (tentatively
assigned as Z-forn) are nore thermally stable than € he 0 6 NOV 2002 -16
conmpounds of other conformation (tentatively assigned as E-forn).

Therefore, preferred use of the conpounds of the present invention are of
formula I, Il and Il or formula Ib, Ilb, and Illb of the single nore

t her mal | x:zscte@mbﬁow FOrRlexarhSBL Adct Dripia®s) ENeByRsy héxérwymesﬂéfm;y%etyhes es of
the oximes required as starting materials can result in the formation of a
m xture of isonmeric fornms. Surprisingly, it has been found that the m xture

of i SOTTEFG oC a(kb%:sofortebtﬁmﬁ%l ﬁ%%dx?%thé@d pRposy) ahd bﬂl@xm{ @élh%b§5§i§e amNerted
to a sin i soneric orn1&§%nt atively assigned as Z- § t r eat nent

Ie

wi th aci @KYUSAIeg!stmakexyskp hadfngt'ﬁ%’eélfﬂ‘gtl‘”@ anOT%PEP ARt art i ng
materi al s, the conpounds of fornula I, II and 11l or formula Ib, Ilb, and
[11b of t mally nore stable sln I sonmer._are tajn Accordin

e pr s HTCRIVERG (s SSePE chaingieis. 6 T fippogaautiand Rudle hediE S ihe

t her mal | yorntas alkgt @bicg!siirs AR thi®§roups haangp mordhan twd eamioh atdms blsd t@bél bidnl  or
formul a Igé I[I'b, and Il Ib by 1 ) conversion of the corresponding isoneric
m xture Gximes to the oximes of the a single isoneric formby treatnent
with an acid, and 2) reaction of the oxinmes of the single isomeric form

D e S S LR O e R BB T e

oXi me estity aporopeatactsimblr bbearvba atomd. IExampIelsIaraonelhwyagrbbnylpbmonyclarm:nylof

t he oxinme ester co unds of f | b Q lLIlb a di,n cl.aim 10,
by () PRt RE BB o R Puparb dbdtad Bofin e el d e
conpoundsn atkodyogroupdsshaXingrmoxe tharbiivai caesbniayornoase i bebi@inchnaet. hods, /I/OH/OHN
2 (X)) RRQA~~RZ (XI), X X X X wherein R, R2, and X are as defined above,
with an acid; and (2) reacting the thus prepared single isoneric free oxinme

conpound Gat+@gHalbelkyg @nd €5 peyhdionlylcase €1 16a b ahelsC 0 4-alkyImudreo- Xk/pol)glibsituted/by

above. anioR93T G gt Pk 3 B otprgtE, 25 Be vkl i TrRen

react i onplegffrotrhend ®otheei ar amexdruwe hafogetx ismmnueotsi dttetheleﬂdyr eedical. ixbmples aner

are usual car n |nert suc net h hIor

oty acerbraREby ffion ooy BFBnsP I S5 u il adl SR LRI &

pr esence tridhlaomaityid Fefelred s Gydothadnbakyl.c aC|d sul furic acid, acetlc aci d,
trifluoroacetic acid, or trifluoromethanesul fonic acid. Such reactions are
usually carried out at tenperature in the range of -15C to +120C,

pr ef er ablGs-QBatoalk80dy, isfil; Cshanebly iRt ©)- 5€hereindDEC sEmlkyo isparudelined mboves op at ed
by net ho n i i ) N

oryor al | 1AL SHob e R B R b RS EhebibBanib b BufhosHh e Btk noas
to obtain the oxine conpounds of formula X or XI as startng nmaterials are
gi ven above. Interesting are conpounds of the fornmula Ib, Ilb and Il1b,
wherein Rl is hydrogen, unsubstituted C2-C, 2al kyl; C, -C, 2al kyl which is
substituted by C3-C3ocycloal kyl; or R is C2-C~2al kenyl, C4-Cacycl oal kenyl,
C6- d 2bi cycl oal kenyl, or canphoryl, or R is phenyl which is substituted by
one or nore of the radlcals Clo C%Zalkyl Cl CAhanaIkyI chl ori ne, OR4

RIS e~ NSNS o . P — NN 1R ISP NS




or Rl is 2-naphthyl, anthracyl or phenanthryl, wherein the radicals

2- napht hyl , anthracyl and phenant hryl are unsubstltuted or substltut&ﬁNBWZMZ
C%-CSaIkyI, phenyl, OR4 , NR5R6, SR, and/or -S-phenyl, optionally the
substituents ORQ, SR and NRSR6 form 5- or 6- menber ed rings, via the
radicals R4 , R5, R6 and /or R~ with fuydher substituents on the naphthyl,
ant hracyl or phenanthryl ring or with one of the carbon atons of the

napht hyl , anthracyl or phenanthryl ring or R~ is a heteroaryl radical
which is unsubstituted or substituted C ~-Csal kyl henY Wﬁg NR5R6,
SR, and/ dwomé%‘bfbﬁ?f“aﬂwf’i"@ﬁ@r’}"yP?’Iﬂléo@%é'ﬁ‘?w R EFOC‘JQMOP% H58eHRYRENYr m
5- or 6nmegheneer fricABfacktyg the radicals R4, R5, R6 and/or R- with further
substituents on the heteroaryl ring or with one of the carbon atons of the
heteroaryl ring; wherein all radicals R wth the exceptlon of hydrogen can

addi ti onghdiybdhgoy u@@édzbutmorm rRor@t @upom@mbgmt@d b ?@rﬂﬁ'nc%r @;- cs?ra%em@Pnd

whi ch cl eaves upon the action of an acid; 2al whi'ch

i s unsubstir¢abaealisy! bg\wggﬁqeu{l%caatpgyepﬁ@{pmles @ﬁ pe@iaﬂ@Q@QPR%BW tnchloro enzoyl

Cl-d 2al wﬁlmrﬁ&wbenzabne Czde%ww &Mhﬂuowcemﬁ&ﬂyl phenyl) sul fonyl and/or by
C2- Csal kanoyl ; or ky which is interrupted by one or nore
-0, and Wmch i's unsubtstltut ed or substituted by phenyl, OH,

C--Q 2al Wagenqs fgoaaé koHisriHe! Bfrhine rah%wrhe% @&X“y’ cr(lénr{éeamucnn@nwér@rablponyl
and/ or by C2- Csal kanoyl; R~ Is C2-d 2al kyl ich’~s unsubstituted or
subst it ut®@i® OH and/ or Cl-Cdalkoxy; 0 6 N O V 2002 or R is C2-C-2al kyl
which is interrupted by one or nore -O and which is unsubstituted or
substituted by OH and/or Cl-C4al koxy; and all other radicals are as

descri bea"h@w% Caatybise a1 sxgmplee bEOA HePhenyiayalindtBhesty nTenyina-aatylbeney ind

I1'1b, whey | fonyl, G -C~ohal oal kyl sul fonyl,

canphoryl s’uI onyY'bénzﬁ2 %Q@f é%ﬁ%ykyl sul fonyl , C3-d 2cycl oal kyl suI fonyl,
napht hyl sul fonyl , ant hracyl sul fonyl or phenant hryl sul fonyl) wherein the
groups cycl oal kyI napht hyl , anthracyl and phenanthryl of the radicals
C3-C, 2cy | uI f.ony heny - C3al kyl sul fonyl, phenyl sul f onyl,

napht hyl s(bffg é?ﬁe%en'tshrLﬂ and phenant hryl sul fonyl are
unsubstituted or substituted by one or nore hal ogen, C ~-C4hal oal kyl, CN,
NO2, Ci-C1 fialkyl, phenyl, C~-C4alkylthio, OR4, COORS, Cl-C4alkyl-(0C) O,
R~0S02- and/or -NR5R6; or R3 is phenyl substituted by one or nore hal ogen,
Cl- C4hal ogh&yRs akdNRg M@%the@ﬁntﬁf@hnk&@en 6@y whick, th%’elﬁphaéﬂ! form@el, 6-(E)GRS,

oyt anSieped N0 hk Y o mlshuBe i O 28 ol N b ot P Oﬁvnféﬁ%w oy

Cl- d 2al koxy, Ci-d 2al kyl sul fon)él phenyl sul fonyI , (4 met hyl phenyl )sul fonyI
and/ or by C2-Csal kanoyl7 ar R4 C2- fkyl ich is interrupted by one
or nore -i@es agmobtaheeh N s unsu tN i t utled)or osu i tuted by phenyl, OH,

Cl- d 2al koxy) Ci1-d 2al ky]| sul fonyl pheﬁ”ﬁ/l sul fonyl, (4-nmethyl phenyl)sul f onyl
and/ or by C2-Csal kanoyl ; and all other radicals are as defined above. O
special interest are conpounds of the formula I, Ib, I'l, Ilb, I'l'l or IIlDb,
wherein R~ is phenyl which is unsubstituted or substituted by one or nore

of the rathieOcﬁdﬁSltlfins-CGHDZgalldﬂsblforph@hynhyl@ﬂ—@ﬁkgﬂbdﬂ;dnyl ba:’nplg&pﬂsultﬂﬁ@rl, ONRLfR@/o- SRS,
SORB, and/or S02R,

ring, via ARTOireiES Etl Onc?)rtrgﬁﬁfnﬁ?gg r{%@ I%‘I&F%Pa"ﬂﬂl @Pﬁﬂy 81R&Q§|i<ygegar(\phﬁr% A

I\ 5 A iahd- @Cwm{loalﬁ"l asAdescslbé‘d irCd&ail kybven®pinBinked ktala@gémyd)rgroup (-SO2-).

Cl- C~ohal pal k | sul fonyl

pheny! - CAIHTE SlrerrRgVSTRREn R A BRBNS Pt s et iore
gr og g g heaffeL tcf)fhetd@&esmﬂida@l[;aguhﬂgy\q/hi;ugiotgmwllfghg g;mbmh |stf0|r|t edanndp_1e §|u$is€t ] Ol‘Dut ;a(d
y i s phenyl enedi sul f onyl ;

is fluoroy ‘2R e *p%‘gﬁ la'kyEf”?f?yéal kyl which is unsubstituted or substituted
by C2- C, 2al koxycarbonyl; or R4 is C2-C Bal kyl which is interrupted by one

o o el B ecB B 87 DS aBPes TTh B s

1, 1lb, Uelmg subslittbdts of/\hﬂrredloalﬂaw ars apbem)al/abla\/grwbs whidhriserbadd thatseldibiity of
substl t ut ed one, or. di c 2al kyl, ogen,, OR4. or

B8 e 8 i df ek B B Rs TS Rt Wieal A o be
canphor-lo yIsquonyI, naphthylsulfonyl phenyl sul f onyl wherein the group
phenyl of this radical is unsubstituted or substituted by one or nore C
~-C 6al kyl or OR4;



Xis fluorine; R4 is Cl-Cdalkyl; R is Cl-Cdalkyl; i) if R~ is phen/b NOV 2002
4- met hyl phenyl, (nethylthio)phenyl, and R2 and X are both fluorine, then R3
i s not 4-nethyl phenylsulfonyl; ii) if R is 4-methyl phenyl or 4-octyl phenyl
and Rz and X are both fluorine, then R3 is not 4nethylsulfonyl; iii) if R

i s phenyl, 4-nmethyl phenyl, 4-nethoxyphepyl, 4-chlorophenyl, trifluoromethyl
or cyclohexyl and R2 and X are both fluorine, then R3 is not

phenyl sul fonyl; vi) if R is phenyl and R2 is pentafluoroethyl and X is
fluorine, then R3 is not phenylsul fonyl; Especially preferred are

2,2, 2- tr|I<fw)ueﬁf¢e~qlkaillﬁléﬁiﬁvei@@@f@rﬁ@h@a@tjanmﬂ@mt%ymaleff@ma@f example described
2,2,2tri fr# @r@aéﬂmenyl et hanone oxi nme- O (10- canphoryl sul fonat e) ;

2,2,2-trifluoro-1-phenyl - et hanone oxi me- O ( 4- met hoxyphenyl sul f onat e) ;

2, 2, 2-t r iBXaIGIas- qgmﬁyuua@ﬂm@tﬁmht@mm@@he Tadtiegd R Iayé ©uXample&pown ortho-
2,2,2-trif I e i

2,2, 2- trlel‘s &ugrt@yljlan[g%%w a%ﬂéblg e@%r%)ﬁéar%gm ?cl}{érszt rg/f%gﬁkeﬁaﬁbgﬁ?t %Oat e);
2,2,2-trifluoro-1-(4-net hyI phenyl ) - et hanone oXi @ O (10- canphoryl sul f onat e;
2,2,2tr|fl gl t ne_oxi yl sul fonate);
2,2,2-tr |p1h|e ?§ % E%th%tq% %’tﬁiny@ Q%r@ﬂgﬁe 03 nme- %F’Qﬁphoryl sul fonate);
2,2,2-trifluoro-1-(2, 4-di net hyl phenyl) - ethanone

oxi me- O (10 amphoryl sul f onafe) ; Le

gx?mg: g' rl ::& ?Pt @é%m“f g:,] LBhEM? 7 ha80n —O0~-R,, , wherein Ry; and Ry in-

2,2, 2- trlfl uoro-1-(2, 4-di rret hyI phenyl) - et hanorpe

oxi me- O ( 2- napht hyl sul fonate);

2,2,2-t nfdepemdbn]ly @Qoﬂﬂe, &natiieraed hydrqdean@l-Craknabwegycloalkyl, phenyl-C4-Csalkyl, or
oxwre-O sul f 2 trifluoro-1 0 6 NUYV 2002 -20
(2,4, 6- t (ﬁgng b?rar%@ﬁ?ﬁgl@erb% Pré 0- (1- napht hyl sul f onat e) ;

2,2,2-tr |ﬁ113 i osubs{(tdted, &-Halogentdopstplezn ) ﬁ@t%yamamstututed or halogen-substitued

oxi me- O | sul f.onat 2-trd f none
oxi 1o O T b A o ity o, bR 8 K6 Kkl Bl b o R Rt e

oxi me- OretndyR g tbdethreatnagy 25 2o- Esalkylériel,lwhmhmnéﬁbé4rdenm1tétbby|aheﬁ)yat)>memﬁmn®ae
oxi me- O yl sul fonate; 2,2, 3,3, 4,4, 4-heptafluoro-1-phenyl -butanone

oxi me- O Egi -canphoryl sul fonate); 2,2,2-trifluoro-1-(phenyl)-ethanone

oxi me- O net hyl sul fonate; 2,2,2-trifluoro-1- (phenyl) et hanone

o) e~ O SRR Pl OISy BBk Bl BREA koPLIPORDR e o
oxi me- O (fmedahbmlawgssahlﬁsmmnm n?aﬂb@ptaseth bot @Isa-sepmelntyﬂ t)we@tehaed)akhematwes
oxi me- O anone

oxi o OQ%ut%ﬂ@%bE?’@éﬁyf %ﬁ s/'rsngl’uﬁszof%ffeuﬁf%rt&n&t eBNSUBLitl e ik

2,2,2-trifluoro-1-(4-net hyI phenyl ) - et hanone oxi ne- Q(10- canphoryl ) sul f onat e;

g g g tr "Ifﬂquzrrr?“ 1Te%a§f” rEerInEé( tﬁ.’ﬁﬂ&% )on@torr]%‘?gﬁmﬂ)f)'ngefbpé@?ﬁdl]é/ bs&!bf %aér%ree,
trifluoro- enyl’) - et’hanone

oxi me- O (Preeshiypineryy tys.ul fonat e;

2,2,2-trifluoro-1-(2, 4-di net hyl phenyl ) - et hanone

oxi me- O- (1- napht hyl ) sul f onat e;

2,2, 2-t riThelioventian alzo pertaies feyioyalaesippuedshefiamtormula Ib, lib or lilb

oxi me- O ( 2- napht hyl ) sul f onat e;

222tr|fluor®1_]:r(246tr metha/lph nyl ) - et panone o R’

oxi nme- O (10- caphor yl ) sul f opat e; N :
2,2,2-trifluord-1-(2¢4, 6-tr Ithyl phenyl(ipjet anon¢| oxi ne- O ( (liib), wherein

1- naphthyl)sull onate; 2,2, 2/ i fluora-1- (2 4,16-tr t hyll phenyl ) - ‘et hanone
oxi me- O (25 I)sulf are; 2-tri fl uori®'I- (4-0€ihoxyphenyl)-et hanone
oxi me- Oret yl sul @éhate (2%?2 2- t\r%l':%l ugro- 1- (4-t hi onet hyl rp&ﬁenyl) et hanone

oxi me- O-net hyl sul fonate; 2,2,2-trifluoro-1-(3, 4-di net hoxyphenyl) - et hanone

oxi me- O- 1t Pn{ét ﬁr\’% gﬁ%m is gms%’bgt'tht'éh o Y sBrdd Sy B PHRBRNVE ) alkf NFRANEC -

oxi me- O (4! f onat

2,2,2-tr |Cfsraji@ﬂ abﬁ’évlhbadmnw)yl &FvaNBaBs: SR7, SOR;, and/or SO2Ry, optionally
oxi me- O (|
22 5oty |t¢hf g@&rsg x%4 W hogb%ﬁmﬁrgf grn%rr]neembered rings via the radicals R4, Rs, Rs
oxi me- O (4- dodecyl phenyl ) sul f onat e;
2,2,2-trifluoro-1-(4-nmethoxyphenyl)-et hanone oxi me- O octyl sul f onat e;
2,2,2-trifluoro-1-(4-thionethyl phenyl)-ethanone
oxi me- O (4- net hoxyphenyl ) sul f onat e;
,2-trifluoro-1-(4-thionethyl phenyl)-ethanone
me- O (4- dodecyl phenyl ) sul f onat e;

2-

2,
oxXi
2, tr| fI uor o- 1 (4 th| omet hyI phenyl ) et hanone oxi me- G- octyl sul f onat e;

2
|
2,



0 6 NOV ?~~~ -23 O her interesting photoresist conpositions are thosgg NOV 2007
wherein in the conpounds of forrmula I, Il, and Ill R3is C~-C 8

al kyl sul fonyl, phenyl - C~- C3al kyl sul fonyl, canphoryl sul fonyl,

Cl- d ohal oal kyl sul fonyl, phenyl sul fonyl, naphthyl sul f onyl,

ant hracyl sul fonyl or phenanthryl sul fonyk2-wherein the groups phenyl,

napht hyl , ant hracyl and phenanthryl of the radicals

phenyl - C1- C3al kyl sul f onyl, phenyl sul fonyl, naphthyl sul f onyl,

ant hracyl sul f anyl .and. phenant hryl sul f onyl =~ are unsubstituted or subs
by one. orarsy i BwBr SRR ALY shiths Bora s SR ki e SRRy
C, - C4al kypttehilaingOR4 , COORS, Cl1- C4al kyl - OCO-, R~0S02- and/ or - NR5R6.
Preferred em ca anplified photoresist c 0Si ti of the present
Tvent | o dl ool BBiAeY SErESTUS RS SRRE S isyERSut of PRy

wher ei n XCaQghlig? pheeyifORH NAsRar3RyeSORe ast/ohSOsRyuptinglyitise sufstitucad GR,,
conpounds. of _t forml a | [la and Illa Q R3 (4 a), ~~O0ORRCR~ CF3
S o Sl iy O & meieBe @ty V3 i BoldRls e g anchel FRn LS o o
a?] def i netlecdubettuemaich itfwdﬂ'mhlyb/r_ir@_rc&fv&ﬂhraﬂld ofitre aakeon atein pf ?ﬁp‘#ab?ﬂh?ldarllthral-

phot oresi st ¢ ositians conpri si at | east one conpqu r ala
Wher o nFoY! PEPTISIBN FEQPEaTbiis e FrBRe Apms IR TN “BieeEpr MhsPanpy

C, - C4al kythryl fihg;C4al koxy, C, -C4al kylthio or hal ogen; R3 is

C, -C, sal kyl sul f onyl - C3ocycl oal kyl sul fonyl enyl - C - | kyl sul f Qnyl ,
canphor yI L1 i e AR PSRy LP et wBRERYey CorGredivd it S

radi cal s NRgRIBEWEDRE, ahe/dr 8O,RBAbsttdnal e shystillients @RI kSR afd NE4R) a6,

C, - C4hal oal kyl .  C - Cdal kyl 1 hi 0. al oge ln other preferred

conposi tiodﬁg%sg‘%?e&irwas’t%a %ﬁéa?'ﬁ%ﬁf’ﬂ%n HQ&?Q%W ‘8'52}' @”E‘?r ?ld%ﬁht“?'ﬁa 8% pt i on
of hydr ogesterang! snhet withudredf lthe @ariggroatpmb @b thedhetereddyiCilgond or a - O Si - bond
whi ch cl eaves upon the action of an acid. The difference in resist
solubility between irradiated and ponirrad ed sections that occurs as a
resul t off't hdS AEFHIL% &F ”ieeac’*e esi stARREEENGPT AtYCIPAEN G
after irradiation of the resist may be of two types dependi ng upon which

further CORSWhbRHHEsEFRicRIsEFE DhsubBtithfed dr Substifutdy DPE -Trzamy1,24 sist. 1T the
conpositions according to the invention conprise conponents that increase

the solubility of thg—onposition i he devel oper after irradiation, the
o Loty e S Uiouen s an Eebionly Tl 1o o chorlally
the formul ati on reduce the sol ubil ity of the conposi tion after
irradiatipn, the resigt i atd M8, ] Laverty onaccordingly relates al so
to a cherﬁQcal'% ;}Ga P i'\?é“e’dar@égt S&éeﬁhmggl S?’H A%rggn§?re¢$§2 br polyneric
conmpound Avhi db C1-0qralkyleme on Ex{iomtkyear ealsich isristducmted bhenebssotaitQ-pn rat e of
an additignal. e ! ' Lnadn ot '
For mil at 154 dher o ul oGy R Rl f b BB et RSB
areas so ttimathytphenylegiosy!; ¢ ghenyleutimingisvhich istsebsiimésgbg ek ar marea®i-6rsalkyl, C+-
devel op i kal.i i t ich is cleaved in the presence of
nE(?éalngg %@m('%ﬁgltl)(zlgﬁgyorﬂglppgﬁj anﬁ{n

acid, or rearrarige in such a manner that its reaction
product becones soluble in the al kaline develoqer is referred ﬁo
her ei naf t@r s pHeRAMedisLRhyl, RaprithyiERdisufbiRy mLédasas a speci al
enbodi nent a chem'cally anplified positive a|k%|lhaﬂevefO@ﬁM|egphOtOFGSISt
conposition, conprising

diphenyienedisulfonyl, or oxydiphenylenedisulfonyl, wherein these radicals are unsubstituted

ihteUt ed

or substituted by C4-Cyoalkyl; or R'; is Co-Cyoalkylenedisulfonyi;

R, s hydrogen, phenyl,

C1-Ciaalkyl which is unsubstituted or substituted by phenyl, OH, C-C4zalkoxy, C»-C.alkoxy-
carbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NRsRg, C-Cyzalkylsulf-
onyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Csalkanoyl;

or Ry is Co-Cyealkyl which is interrupted by one or more -O-, and which is unsubstituted or
substituted by phenyl, OH, C1-Cpalkoxy, C,-Cisalkoxycarbonyl, phenoxy, phenoxycarbonyl,



(al ) at |east one polynmer having acid-|abile groups which deconpodey KoV 100
presence of an acid and increase the solubility of the resist filmin an
aqueous al kal i ne devel oper solution in the exposed area and (b) at | east
one conpound of formula I, Il, or Ill. A further enbodi ment of the
invention is a chemcally anplified posifijve alkaline-devel opabl e

phot oresi st conposition, conprising (a2) at |east one nononenc or
oligoneric dissolution inhibitor having at |east one acid-labile group

whi ch deconposes in the presence of acid and increases the solubility in an
aqueous @F‘R%){”ihlﬁ’ephl%\b@h'S%'Po@/d)INﬁa%@ dnepligdsulfens mhenysidioryl (4-@ethiihenypol yrer

and, (b) sdo Tyegfﬂ/o,cweccg weg: of fornula I, II, or Ill. Another specific
embodi ment of the invention resides in a chenical ly anplified positive

al kal i ne28 By & epabrEambrbice & wWsubgiped Pt $Lt§>ﬁt'tut§36r’ﬁyrnh§ﬂ¥igoﬁa@ Lralkoxsdst one
pol yner faﬁ;@my@&b&qw %bh&ygﬁweﬁyaé{mom ﬁ&@me%éngmg@@armrﬁﬁwm% an

acid and increase an aﬁ I"i ne er in'the exposed

area; @1@|W@V‘f%{b?h€%3l{|@2yl (4 rﬁ@‘ﬁblﬁ’é?ﬂVBSldfO”blqu‘@&'@b’ iCe-GHakanpyht i on
i nhi bi t ofoy RNAVE '39123&1'Iky|s%ﬁ<§$yl ®ABh %%r@ubﬁ%té@oQé&@ﬂute‘ﬁnycﬂheQ?Icgﬁp@§ es,ad the

presence of an acld a increase the alkaline solubility in the exposed
area; (a®\.dre %lz%b@xycerepr@»m@eﬁ@w@ﬁmﬁ%ycebwb@eemdth@r pbm»gbtheparéo%npound at
a concentNeRj qf) - @@élﬁﬁs@ﬁoh* prieafle@fdnk}ﬁ J%trryrphwu@wféhyt gﬁd/yrnm:mé aAbfa
essenti al I% I nsol ub nhe devel oper,, | east one
conpound %R« fsorhenyigulfonyl, pr @rmﬂhlﬂpheﬂ’x’ﬁshﬂmwntl on ther ef ore pertains to a

chem cal lp/ ABHi fdo%ﬁerﬁﬂb‘ﬁ?l)gbﬁédcﬁtotﬁe?gmd%d%ﬂ orconprising (al ) at |east one
pol ymer having an aci d | e group wh deconposes in the presence of an

acid to |Q1r9 e Whica isensybplitited o subsiivtasiy QiHkai-Crrtkaxeyei-bpakoxsrionyn
and/or (@ @g bm&ycﬁ%nvpaﬁwth@ Men?lltﬂl&fé%n'yp{)qé%#%'&fénylamrm:&rbo

havi ng an ac | abi | group eco&Foses i N resence an acid to

i ncrease Yhé ‘é%ﬁMSIUif?Wlee%)dﬂéfﬁﬂﬂ 4t Y'r@eﬂﬂiﬁélf@l}’é?n@’él Gr-Conkanndl or (a3)

at | east ppe aah kakle 60CHRKS Wﬁ?é?ﬂgﬁftér?uptéﬂ lb)%HBEcKr' rRor@-OP. AndHidHCis esuRNNd;
and (b) as photosensitive aci east on a conpound of formula I,

Il or || [utedRESYRSHyHS tiv%HanG;ﬁ'@esmrcﬁzr%@albwperpewé|Wn%v PRENQYFRBRAt  ( b)
ot her ph%@ﬁ;ﬂﬂhﬁi Fhé’r?lt%bé’rb&%%énﬁé\ﬁ(n@rpr(efh)/laﬁﬁﬂ&érb%ﬂﬁl ti, Yﬁélktyﬁu%hyl

chemi cal lr?é positive resi st s%étems are describ or exanple, in
E. Reich ﬁ“%su'fP“Y'M“ PRy Pheysonkandiva SurCeatkaneyl Neenan, Chem Mater.

éggl L3 o?%lﬁn@ﬂs lafe €»- CQaIdeyJI ﬁ/ﬁl@h is dd%hbéftﬁ'@{é& bpéhbtsﬁtuMdCtﬁ)%HehplogHth'%m an
son son,

washi ngt @H@tﬁc Cn@gﬁk%ca@e@/' p@am%P@ef@%&%&w Bhe%yétmsp PE\%M*E%%“B‘E!% whi ch
deco”pos%hbﬁVlérhiﬂopﬂSt%?ﬁﬁﬁxd@farb@ﬁylaGl G, bRyIBUIRAYIC BhéHyBIBbHE, (BXRHtMIheBYIPUPS,

carboxylic and al dehyde groups and increase the
solublllﬁvﬁaﬁﬁéﬁﬁé developer solution are, for exanple,

al onyal ky Rs aht & agy OHE-?glallty%ﬁ@*WWhi@ﬁwmmbstmitél@brh Slh3tiRgd mmﬁe@?y?Hopﬁr anyl
et her r , tert .- ster ro trit e r ou et her
couns” HRkokaerakeNsBand unPul Phsadrydboh drenfia shoalbobosote.
tntyl estpﬁén;@ammpsphmylawmcestbehylgu:pcgalkylaanlyﬂEédy}elulfw qH8- r@ftmﬂmnyl():-unyl

ot raf or S REtER by Gugeaped ot FaMa e eharulsDl Bl e e )Ll ™

?St er gr Qiluptg anamg ateh;ﬁhdgylkBenzogpnﬁplﬁh;ﬂbuﬂo&\ﬂ%thrﬁ@ylé’dﬁenm@ryoﬁaﬁariﬂ&ylgml@)nyl
t {
Luncts o0 LR E98R0L Gt SE SRS, S Gk 0Bl BSR4

al kal i ne rekeniedrep ring waich abiianajly ermtehup:tembbem gregr-NBg-ated in the p05| tive
resi st acgordi @% to thre%]%esent i nvention, may have the acid-|abile groups
in the bafkbSh&CSRF 0P e chains thereof, preferably in side chains

t her eof . ChH® gkl wioh |hamsun3tnancedobrlwbstitetegrogtmen)a UOHAB!-€ fatkoxy n&,-Cg@lkaxy- t he

t t t I
R N T o e R eI S
respecti \oeylapmhylsauborhye (ghatpgohenyltbutiegt hyd/byby CoTsaianppier i zat i on of

nonomer s roups al ready att. ched s, for

i nst ance & \é\,%éd? 8%@ %'kyﬂwrﬁca]b'sé@ﬁ@é@eggg g@’?@g'glé %‘d 5“?—‘5%%% Y5850, J
P- A- 3- 2238b64litutad b ped, BHL-CA 5128 80xy TO2Cpalkgxeadomil pﬂierimayeamao@chmbnyle
groups pendant to the polynmer backbone, in the present invention preferably
are polyners which have, for exanple silylether, acetal, ketal and

al koxyal kyl ester groups (called "l ow activation energy bl ocking groups")

whi ch cleave conpletely at relatively | ow post exposure bake tenperatures
(typically between roomtenperature and 110C) and pol ynmers whi ch have, for
exanple, tert-butylester groups or tert. butyl oxycarbonyl (TBOC) groups or
ot her ester groups which contain a secondary or tertiary carbon atom next



1 ) nononmers that contain acid-|abile groups which deconpose in the 06 NOV 2007
presence of an acid to increase the solubility in aqueous al kaline

devel oper solution and 2) nononers that are free of acid |abile groups and
free of groups that contribute to the alkaline solubility and/or 3)

nmononers that contribute to aqueous alkgjine solubility of the polyner. 0
6 NOV 2002 -27 Exanples of nmononers of type 1 ) are: non-cyclic or cyclic
secondary and tertiary-al kyl (neth)acrylates such as butyl acryl ate,

ot hacr y ReRAS BRSSEIBHERGY N brg 0o PR Oy« e tiyioheny -

(neth)acﬁmh@ﬁﬁan@bmmgmybﬁmdm@wntyI (neth)acrylate cycl ohexyl
(rmeth)acryl ate nor& ﬁ %
Ot o) oo e b5 b RabaN) Wt g N APRYHHaR Shaypititestby phenyl, OH, C1-Crzalkoxy, G-

(2-tetr amqgm}amﬁwawy) Cpméﬁ@;twwhéﬁdxgy&b@qp@a@@mmebﬂwwhoaﬁbw "NV 69,

trimethyl silylnethyl neth%
o T et i R AR TIaR ARy A- S EilRgendisHfanyt ancfor by Co-Calkanoyt;
(2-tetrahyd,epgl- @Q)ﬁl@y@&}f&%ll pichrid QN@'bQﬂQ@G%ﬁ&%@MT@HW H@?ﬁfyh@ﬁ{ Yj s Sk

trlnethyI5|Id@nethg é h)acryl ate o-/ oxocyclohex ony)styrene
0-/ m/ p- PGt yKOyCRIvRY| @H%@xxy)pgﬁwwﬁ%rbowwnﬂenw hio, phenylthiocarbonyl,
tetr ahydrmm,aoyméw&woﬂweph&wlswérm (AARARYIENEh PSSO aﬁ@/or 5y CEfdséﬂkanoyl

cycl ohexyl oxystyrene, orny tyrene, non-cyclic or cyclic
al koxycardiyg %N@H'&”yblﬁ?&ﬁ‘ gpgthdphﬁwl)ﬁulf%}y{ oxycar bonyl styrene, including p-

t - but oxy gréh@stythat iyReNS 4- n@etﬁﬂ%ﬁdﬁyl &rt-Sot@shEHy D R’ qwmnﬁmn&rleb&ﬁwyene
o-/ m/p- (1-nethyl-1-phenyl et hoxycarbonyl)styrene, o-/m/p-
t et rahydr opyr anyl oxycar bonyl styrene, o-/m/p- adamantyl oxycarbonyl styrene,

o-/m/p- @Mé@bﬁo@nw@s(mwrbmra\el IStby nane il &nd Mby dikn generally be prepared by methods
al koxyca bonyloxystyrenes

nor bor nyl ox carbon ene, non-c ic or )
Cuch as RERE-R iR BeSRtpolon pranye e asing tiaticiiiag oprmes (R and s LHYG
ESbUt Oquaﬁnﬂ%W XXIS\KIW medeare@if’o%ﬁample SL;lfom/c) acn? halides of formula XV, XVI or
oxocy yrene, m / p-
1- nethyI%@? %%gégﬁgﬁﬁﬂiiy)styrene o-/ m/ p-
tetrahydropyranyloxycarbonyloxystyrene, o-/ m/ p- )
adanantyloxycarbonyloxyﬂjyﬂene, o-/m/p- cycl ohexyl oxrearionyl oxystyrene,
o-/ m/ p- norbornyl oxygar bonyl oxystyrene, non-clycli8 or cyclic
alkoxycarbonylalkoxys yrenes su&h aso/ n p-buto ycd bonyl net hoxi8t yr ene, p-
t - but oxycar bonyl IDO'ysLyPene o-/ m/ Ry n" \\C//Rz
(3-oxocyclohexylgsycarb yl met hoxy) styrene, o-{m/p- \
(1- net hyl - 1- phenyl et hoxy&ar bonyl met hoxy) styrenge, o-/ynx/ p-
t et rahydr opyr anyl oxycar bonyl net hoxystyrene, o-{ m/p- Io
adamant yl oxycar bonyl tﬁg%ystygghe, E

o-/ m/ pcycl ohexyl oxycar bgnyl met hoxystyrene, o-/m/
nor bor nyl oxycar bonyl taoéystygﬁpe trimethylsilox sty%ene

di met hyl (butyl)sil oxy$tyrene, unsaturated al kyl ackttates such as

i sopropenyl acetate apd ghe derivatives of thereof. g,of type 1)
bearing | ow acti vatj-6n enérgy acid | abile groups im¢lude, |fof exanple, p-
or m (1-nethoxy-1-1ethyl et hoxy)-styrene, p- or e _A
m ( 1- met hoxy- 1- met o] et braxy) - thyl styrene , |p- Pk
n}(l-nethoxy-1-ﬁéfﬁ§?§%$poxy)sp§rene p- or n}(fﬁﬁgtﬁg%y-l met h{llpr opoxy)

-R.’-Cl (XVIN)

nmet hyl styrene , p- or (1- met hoxyet hoxy) -styriene , g~ or
m ( 1- met hoxyet hoxy) - t hyl styrene, p- or 1o
m ( 1- et hoxy- 1- nmet hyl et hoxy) styrene , p- or m(1-ethoxy-1-nethylethoxy)-

met hyl st W ERE, AP, Ghd mére%eﬁﬁéhoa%e%cr@dmao% opoxy) styrene, p- or m(

1- et hoxy-1 t hyl propoxy) - t hyl styrene ,

m (1-et hoWé? ﬁ%ﬁ@ym W@ seare;ﬁarr qu(f‘iafb'PHESﬁ?'é‘?fH@%?') as fsiengmpleyiplunge. t§irg-1

0 S ~OV iy¥rofddn ﬁﬁ%%@ﬁhbﬁ&h@ﬂ?@@ @I\W Ehﬁ‘ﬂ")e rPreséHce of a base, for example a ter-

m ( 1- n- pr opoxy- 1- net yl et hoxy) st 1-n-p oxy- 1- net yl et hoxy) -
net hyl st yqa@h@mlnlg sygh %t(lgthﬂﬁ@pr@pgg(%qeﬁ@tw)(gtﬂgﬁ %afgteof aﬁ oxmae w1th the desired aC|d

M ((1- n- proRRXEetiReXy hefRLB XIS HYEISSRY, (P ex@hple, in EP 48615. The sodium salts of oxi-
m (1-i sopropoxy- 1- met hyl et hoxy) sty rene,

-0
m(1-i Sogp%@g(ybelotpfc@mﬁg”f@{ We %ﬂﬁ@gtlgg ﬁ}eecﬁ@'pe ﬂlqt&stlon with a sodium alcohola-

m ( 1-i sopropoxyet hoxy)styrene , p- or m(1li sopropoxyet hoxy) - net hyl styrene,
p- or m(1-isopropoxy-1-methyl propoxy)styrene, p- or

m( 1-1 sopropoxy- 1- net hyl por poxy) - net hyl styrene, p- or

m ( 1- i sopr opoxypr opoxy) styrene, p- or

m ( 1- i sopr opoxypor poxy) - net hyl styrene, p- or

m ( 1- n- but oxy- 1- net hyl et hoxy) styrene) p- or m( 1-n-butoxyethoxy)styrene ,




0 6 NO V 2002 -30 pol yner having acid-cl eavabl e groups, that are IeggNgvgmz
easily cleaved, such as for exanple tertiary al kyl ester groups. Also, acid

cl eavabl e groups of different size can be conbi ned by bl ending two or nore
pol yners having different acid cl eavabl e groups, such as a tert-butylester
group and 2-nethyl -adamantyl group or ajy .1-ethoxy-ethoxy group and a
tetrahydropyranyl oxy group. A mixture of a non-crosslinked resin and a
crosslinked resin may also be used. The anmount of these polymers in the
present invention is preferably from30 to 99% by wei g nore preferably

from 50 t® '@9‘%@9‘9’”&@"%’9? l§éﬂ§'é6€3<9ﬁo'ﬂ%%f etvtﬁ”&”oé’ﬁﬁ%tﬂo%fs‘ﬂﬂlleﬂ iR §16 @t and are
conponentgs neé‘ﬂ){ ahiad bas |témd>e€?athfb%' iR R a A GHTRS td3+5U°CObr'e%?§T§{/ bGo seEROUNd
havi ng no aci dl abil e groups may be further incorporated into the
conposition in order to control the alkali solubility. Exanples of polyner

bl ends wittHa dxphadmRESirdteyd agmﬂ%fnfa@ér%m caa\Odedodté}péd 6y SLAKAS o%%trﬂ;uy@asdrmegp
780732, EP 679951 and US Preferably nononeric and gonerlc

di ssol ut iibAtENARAHheaIsiry (texthoe dfon distpnen in %eM@’PEs/é%‘tanP?ﬁ‘/@ﬁ%%C qrRistry, 4th

nonomer i EfonOWid) TRbiseicHts SIObAY bPM édaenlapzetd%owém i @xambfé; 5abidaloup
for use in the present invention is a conpound has at | east one

aci d- 1 abi& W HrsuPreanie ectarrEavR Prephiatiens, Vel SufisademieBesposes in the

presence ®e &Cthé @3t COVRRREMIMRIS W, Whi dxbinpiel ﬂmear@u%hsofaéem{eb Q\ﬁthqﬁ/\'ﬂ?d per
sol ution. Exanpl es are al koxynet hyl ether groups, tetrah gtro ur any her
a

groups) ta8UPRRY & BRP RAYr Se#uF "'§ﬂ ol oaﬁm@yétemﬁnoletlﬁé g@%pasbaqerausm

ether gr Ql4RRdiudd Acthat8idWided rt@é'cﬂﬁrol fﬁlelin‘iq onIQé RABASEMBEREPR is WBIl kndwreBhethe
groups, silyl ester groups ester grou ps, Vinyl carbanate

groups. tratetqldhg reactign 'Sc;a'ﬁﬁaﬁ%nd@néra@sm basq €3 baddded @Hmrgegl or QO5Yt er

groups, amab@ly AlfPhe reaERN. QBM%IVérﬁé rsQJEW € PPMAIAS ¥hn &FChe YSOWRS base
tetrafuranyl ester groups, tertiar et her "grou tertiary alk

ester gr GILr SaNENt HwopIRaNt. Tsreasias M AR weraﬁralfvﬁbeaeﬁteméewﬁﬁr Bl e

di ssol ut igphd mitbé, tusuglycarposm tde gr use in the present invention is 3" 000
or |ower, preferabl from 100 to 3'000, nore Freferably fron1200 to 2' 500.

Exanpl es 45! e GoRVETR0! SHENEYS @b@?@ﬁ?& iscihe HrasatiashOf RANYS (RAtRYIENA,graLPs With

aci d- | abiditou@raups: o ak@esee B é!ﬁalfn@rcﬁﬂdilﬁ@s( hé decrfb&ﬂfar dxambR iA&FE368 -
O her suitable dissolution inhibjtors -1 abi | rougggﬁre shown

in US 535078esegeol5ysy ¥by) Wisy §0%%§5H9W§PY'SA 98 8@@31%9 anpadt 298 ggiae copcl-

P- A- 2- 2560Qns %s%e‘éc@uebz%‘?%%méle Hn@réarﬂ@@@ﬁrﬁﬁes@ cdtt Oolaf kﬁ%d 3]73|:’ce5§1L $ol1 91351,
J P-A-3-200251, P- A- 3- 3- 200

P- A- 3- 20055 ) ang $S3Acgltgghlgg>p 3%? 05799585, yp- SA‘@"?“MQB@ pfePPr%éloﬂ Oi&?d”x

ﬂg— ﬁ- ;1 iggésé ud&ﬁ é;)s ét&&ﬁ? gnsaiara& férét?}%i@mpdlﬁ'fd% a%c%rag@ia éhehﬁvéhtxan&ﬁ%@ acid is

P- A- 3- 200963V %e”ﬁr%&e‘g”%é? g ”'E’i"% Ti‘esa”ﬂfgﬁ'g’%% cary fgps e)&afﬁp'fgﬁﬁﬂﬂl‘y'f”ﬁteAe‘é‘ 0
6 NOV ?0Q/Pnitritd lisop2€if)2 hifrite, bubd Aitrde A4 nitridéy- 3- 279958, J P- A- 3-279959, J

P- A-4- 1650, J P-A-4-1651, J P-A11260, JP-A-4-12356, JP-A-4-12357 and
Japanese Patent Applications Nos. 3-33229, 3230790, 3-320438, 4-254157,

4- 52732, Pheldb32dsed {2464 2an ébsilx(ﬂ?rBﬂhE forfnation’ 38 Bomirid S iii%of tHe 2origdunts of

4-103215, 04542, 4-107885, and 4-15219 The conposition,
al so contfﬁrwjr?)b\? 'ﬁ@r r@E'SI'?rﬁl d8'ﬁ Tﬁ\etcg’l“g',e]qoé‘%j ZM"B'”O% ‘ipa‘i?é‘tefi‘i
descri bedn both texayp{ois, i) abtbtHe3diGHan IE) minyorl\d.s(amameésad)fsxhé o%o ge«mmhm ﬁsh;ese

d i bed S 549850 th kal
oo yner T AP iaaerat e ol PORAEL bl e SRy P bRt
whi ch i nqwe@semteheamd)m@nsldah beafsetihahe asieatiorf adcmdlrligl)t Ao delateslto prextuabtatr

nbi f. both h
oher et ndsaierlibled of PRt aeL T AomRYS hol B AGbs B e BEos o Bl R e

present igmdens.i on in conbination with the oxine derivatives of formula I,
Il or Ill, the alkali-soluble polymer and/or the polyner having acid-labile
groups, the anmount of the dissolution inhibitor is from3 to 55% by wei ght,
pr ef ﬁr abLBhef%o@moEncﬂ@oME%Lb:yl wear@htl or fopslilapb efbeha@h I3b c1’sfrt|®ennlzﬁ}/fictumh S&vndiical
wei ght ase nmount onent t

Dhot osendsdTgs (28t BLPTIDANS ApEIyTEs Lp BEPEeI R LR B A580 0o 4R8NPt  on
(a|3) i's nrfeésem%éw MurhtS&ﬁhit( tHe ctoift:ﬁz)olah%grnf*ornmmzs(ﬂenléI Ao Il ?Ermblesmfb,tahesma of a

pol ymers include novol ak resjns ed. novol ak resi

Poet one. SPRORACTBP TR LSTRNRY (R ET aeyEibAs Mepo G eRy sk ey be)
pol yp- hydr oxystyrene), hydrogenated pol y(hydroxystyrene)s, hal ogen-or

al kyl -substituted pol y(hydroxystyrene)s, hydroxystyrene/ N-substituted
mal ei m de copol yners, o/ p- and ni p- hydroxystyrene copol ynmers, partially
o- al kyl at ed pol y(hydroxystyrene)s, [e.g.) o-nethyl ated,

o- (1- met hoxy) et hyl at ed, o-(1-ethoxy)ethylated, o-2-tetrahydropyranyl ated,

Y
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These al dehydes may be used al one or in conbination of two or nore thereof
Exanpl es of the acid catal yst include hydrochloric acid, sulfuric acid,
form c acid, acetic acid, and oxalic acid. The wei ght-average nol ecul ar

wei ght of the thus-obtained novolak resin suitably is from 1" 000 to 30" 000.
| f the weight-average nol ecul ar wei ght _gfereof is |ower than 1' 000, the
filmreduction at unexposed parts during developnent is |iable to be |arge.
| f the weight-average nDIecuIar wei ght there of exceeds 50' 000, the

developln rate nmay pe to ow. Jh eci al | referre e of the

1ol ecut archRERYRES Bro R fetafebessiond 266 o e, pRed use

pol y( hydr&Xb/@E:MhFélﬁ*)o% dinke Prsskiviahiarmsn ardoCRRALIX e sana e be RfrmsROWN G RMGe  as
alkallsoluble mers ot her than novol ak resins each have a melght aver age

mol ecul ar''lgef @ﬁts' e mogpfealll Sighls soperdicaialinely apsignshaoéiey 200' 000, nore
preferably from5' 000 to 50" 000. Fromthe standpoint of obtaining a polyner
filmhaving inproved heat resistance, the weightaverage nplecul ar wei ght

thereof i §edwiinesss f Hie paRes renuiee a8 Statiing Baterls; G eavkinae fawnation ol

wei ght i nmiklige 6PRb@SEic rmbhSuRiBREIL |t|h8é!§8élﬁ RNl ShAtRR Fnistt@re R 1sto|?r%r|@'?@rms
det er m ned (g?gwaﬁferneatlon chr omat ography and calibrated for with

pol yst yr éféh RAUITEH ag grardduatptial ?'Eﬁii Ofesinglk Homesis ferm deriefivelrer s
may be usfdigasd esnz Yrih eyqfeatmmq/mthnw”@ mﬁfgemése bsamtéaeofqaéemywersen% ]
S | C

m xture of an al kali-sol ubl e pol yner and @Rgalner havi n
I

decomposdOBy 455eRTE BRI, i Eprins iBris, ahicandal UBAnd 1) of forik2eiblib 3

devel opi n@p 9OtHE thewndil§ m@@@tabﬂéﬁﬁngdqume?%r@ﬁ@t@medOfAcbb@r@N%blp'rééélntlthk/@n
polymer is preferably up to 80% b nore preferabl sF@ﬁhto 60% b

wei ght, rio§talge é?'@@éﬁ?)? RIBCESS '2bd eb%/y”W@P@h?f the decsenathh more lsoﬁ‘ﬁ{)@hfheof

the phot uhéy 6f me&n 111208 1) ¥ edrhdian®, 1 arPll Bt 9)- cohRErsitdiNke corre-
exceedi ng 8 @6b wei IS undeS|rabI§§because the resist pattern suffers a

consi der athead 'Bédt%%&r mﬁ“’cth&k?t%fE%S 10 B8 AYMeRyOf ‘Her?oﬁF‘g'Pr’r%EﬁB%”Cafﬁﬂnlbdeeat
resol uti ofentlith dradiasehdd)aeactidR oftHeadxim&Obiuhé ingrl i¥eMmérid BrHSem the gesiRer
with a dIS$O|th0n i nhibitor, w thout the polyner having groups which
deconpose®¥N388S-act i on of an acid, to enhance solubility in an al kaline
devel opi ng solutlon the anount of the al kali-soluble polymer is preferably

from 40% 90%b e preferabl om 50 to 85
br of er abl SR £ Ren O B CRPGRITe Y & RS SamRiihS Shepsh Sreperabiaicy S TahEtoss
bK vei ﬁhtst%blélgs&ﬁrhdfrwltt% 6>en$1u|e‘s$er$um|pomﬁisrcﬁdblm&ﬁa §ensid llllébbbr)ﬂlr@rte omsiedr ofOn
t he ot her, han if it exce 90% N, 0 .V 2002 -34
resi st palt Qe tépgmﬁueﬁh ifya % mgggﬂb5§%” ﬂgqul H?&Wness, resul ting
in poor (e;s@rleuﬁmg)measrmlnernsagetureamrt@dmtespandﬁgm@mmembn@bumdseoﬂwrirm X or
derivatives of f8 rmul a g@ Ih ﬂ{ LI'l) (conmponent (b)) in the positive res
i st accor ﬂ@aPS Ph&oﬂ%e QP MePSRtion i s preferably between 0.01 %to 20%
by wei ght, based on the total anpbunt of all solid conponents in the
photoresist. The use of the oxinme derivatives pccordi the invention in
chemically anplified sy®rehs, which operates opn th¥ princjple of the
renoval of a protect igg group froma pol yner,
resist. Positive resilsts ferred over ne B J-ESP ts ¥% pTeny
appl i cati ons, especra‘%g/bétau of their high reis,
however, al so intetest J\n producing a negativeji the positive
resi st nechanlsnt in orxder to conbine the advanhtages of tie high degree of
resolution of the positive resist with the properties of the negative
resist. This canwhmeiad By addyare at detheci abgve, so-cal | ed i mage-reversal step
as described, far exanple, in EP 361906. For this purpose, the inmage-w se
|rrad|ateﬁﬁ}@§?§g‘hgterlal is before the devel oping step treated with, for
exanpl e, geacemysshéotaeepretpb&arde#mgle gagericdrecoxiv icompoandgitt the mcregbonfdmgh has
been prOd‘Wiﬁ'd en A gépgg |rr iation, over the whole area, and thermal
af t er t r eadfeR?"947 &' CAPYPR { oty the negative image is then devel oped in
the customary narg@i. ﬁn)d sen5|tmvelc¢nvpnents t hatCliR'pGucé&\dl)negat i ve
resist ch act St a ecial |y-conpoun ich, when catal ysed by
an acid (‘@ eFEt”ea ﬁaarﬁcﬁs&&ﬁ %‘ﬁ&?oﬂa e]np '3 '3tafgﬁp'befdvg]% W-conpounds of
formul ae 1, II or I1l), are capable of undergoing a crosslinking reaction
with thensel ves and/or with one or nore further conponents of the
conposition. Conpounds of this type are, for exanple, the known
acid-curable resins, such as, for exanple, acrylic, polyester, alkyd,
nmel am ne, urea, epoxy and phenolic resins or m xtures thereof. Am no
resins, phenolic resins and epoxy resins are very suitable. Acid-curable
resins of this type are generally known and are descri bed, for exanple, in
Ullnann S Encyclopadle der technlschen Chem e" [Ullnanns Enceclopedla of

— L T A - S A NN\ ~A N ~ NS




0 6 NO V 2002 -36 above, and from0.5 to 30 percent by weight of a06 NOV 2002
nmel am ne resin (conponent (a5)) as crosslinking agent) the percentages
relating to the solids content of the conposition. Wth novol ak or
especially with polyvinyl phenol as binder, a negative resist having
especial 'y good properties is obtained. $xime derivatives can also be used
as acid generators, which can be activated photochem cally, for the

aci d-cat al ysed crosslinking of, for exanple, poly(glycidyl)nmethacrylates in
negative resist systems. Such crossllnklng reactions are described, for
exanpl e, W @M@rS@P "aRotionp opH1el iperpericoyixiurg pf gyimep dp theTdpsirpd singlevieoragidarehe

negative Js@gwséarﬁéﬁm&% tah QAR Wn?%@ﬁ@sﬁﬁet’h?leﬁ@@hlbh&%‘ el éé'lﬁatghf?)h%@nt%l tive
aci d donor cog@oun of formula I, further photosensitive acid

donor corfBytietsranupr simethyifereamideldn theypeseroe, ofo@m@faldm@h@smqr@mmr@ gaiy.,
and/ or seglifid 84 Sck8 acid AR B §éf@lcﬁ@ﬁflugforﬁé?ﬁarta@mf’d?ﬁd 2%.268h ggtlans
chemically anplified resi'st conpositions as descrl above, 1n addition
conponent&e (UgyaliyneRriied oubat teBwEHERLR tiatange qf a25°C 10a8)208Rd Pregrablgr0°C to
conponentgtambre hRradPd¢ 4meese;dmpadaa§ @?er .sa%dtdyvrﬁétheeé kné% tdRE
phot osensitive actd donor conpounds (bl ), her photoinitiators
and/ or seessan séled in g, aﬁmignélsﬁi@ﬂ@ﬂléﬂisiﬁéiwt*ﬂn Ph@”}ﬁﬂ%@ﬂlc matedsi on in the
positive mw@%v lcsﬁvern%haﬁtm&%as%%taﬁ tl’*leggﬂmlteo&‘?ﬁdb%ﬁdé"’bf rALREK ’or?@%\é’n
photol atent acids (bl ), for exanple, oniumsa 6-nitrobenzyl sul f onat es,
bi s- sul f&%nwatfﬂﬁﬁﬁfﬁﬁ@%méunds cyano group-contai ni ng oxi nesul fonat e
conpounds., etc.. Exanples of known photol atent acids for chemically
anplified resists are described in US 5731364, US 5800964, EP 704762, US
5468589, |UsrestBgercomEsusdseidng fosmuladhyltt and IHp. whergeinEP 794457 and EP
795786. 1, a né‘hiﬂr%& %sdﬂ@%f&d@ﬁ(ﬁ‘&alﬁ;ﬂ‘@ISCL§IkMWQcH i8 s&mtdt&?b?bg -CaoCyClo-

corrp03|t|ons accord 1 ng to the i nvention evvelq rati o of oxinme
deri vat i vA&/LF R éy GerCazalkeny) Cofstyrioalkgny! Hes-GrRisyCloaaryl. of eamPaVd (bl ) in

the m xt yieg,iis ptﬁ’ér@f ﬁﬁl@ms\/sufoél‘ﬂmeé‘ b?%né Or B9relof tﬁé(?d@fﬂa%sc Rfc, BQ@} ?Cgﬂhqoaﬁlc' ds

whi ch are suitab be used in adnmi xture with the co oun mul a |,

Il and |14, &P@”(‘Q)O%ﬁm NffaRsaP itz @&%aﬁrﬂ‘@”y'fﬁﬁ'%@db{ﬁb@’ gubsi Bﬁl% sHirasd

sul f oni uny”HLEm BhersRmembEBasRbs Swa %m&uwm sw% R and?WRﬂ'W“'thUWl%@'sﬁ@sn
Preferred are di phenyliodoniumtrifl ate, enyl i odoni um pyr enesul f onat e,

di pheny! i HRIAPO MRS iNsetiyehesarcf wﬁaaaébontqt@rﬁﬁefﬁpﬁ BOPPOANGIm tri fl ate,

tri phenyl s, fi9niddphigx ahthtaeyir phe MERRRYIewh e RRB& Y dicRAONh aiAthy!, anthracyl and
hexaf | uoroantl nonat e, triphenyl sul foni um napht hal enesul fonat e

6 Nou zo e”é’?‘h%%ﬁ@wrﬁd'éﬂ'ﬂ}?%’tWF@H"PF*@WQJ @Mh@ﬂ%fu@%ﬁ&i%ﬁ%né %i/?y ke
Parti cul aSL%eﬂpleB;ﬁrdnaﬂi/ b @urgsrtmwnwm L$FﬁP£HoLNIR§HGI fbinb Lor Eline BB e Nvigim

hexaf | uoroan nat e 2) h ont a nds
gr oup- cortb&f (‘rr% ‘ﬁem%& g‘é ef ?O(f?% g‘ffﬂ’t? %ﬁéﬁ’@&ﬁ@\ @Pﬁwhﬂo?ﬁté%ﬁwr?@ phe-
hydr ocar beamtteampg wadsh @ﬁd ot fhe chrbba atdnesiand ﬁ@bmw anthracyl or phenanthryl ring;

E)Lglr];'hl glrtgr 1rl§§ﬁgpt§?qé{{élltrﬁ@?%] d&% \ér%tulqgﬁutea or subs%ltuted by C-Cealkyl, phenyl, ORy,

net hozy phemyRs; BRS ibd/bIciS-sHeppRbftihilfysthe sulesitue@ts OR,4, SR; and NRsRg form 5- or 6-
napht hyl - bi sEt ri.chl orog

o AR bSPEEES A B SA0eis P e e Ak Wil he Slipstigents & the fefegpio

conpoundsarylfrimg g@¥a&nRhe ofthisehamulatamest the-hetetdapnythgul f ones and their a-di azo

TSt ty1 pHETRIE) AR A BIE ESROTON T BrPScn AaTotaly be' SiBStuted by a
bi s( phenydrsup haumy a ed-@ziooretdrane-Sifobhd suhidhareves aparpibe adson dfen aidanpl e

st trer I nas N Bhaeer v SEr PBR LR s Rt b P DA Brc.alke 2! @

i m dosul fmacecmtsumiwl @henylsﬁ.rlion)e)(amtbrylphenyl)sulfonyl and/or by C»-Cgalkanoyl;

mf E : Ir T :c F%%ﬁl@ﬂqﬁ hvﬁﬁ&y %ﬁ{)tﬁlglrgy ﬁpé gr more -O-, and which is unsubtstituted or

N-(trifl L&mbémteh)blyw%ydr@m@yﬁ)@ambiﬁﬂl%alleylsulfonyl phenylsulfonyl, (4-methylphen-
i rorret uI fo phenyl mal ei m de)

N(triflu

N-(trifl L@FBWE ‘Ulbfyo i cycl o-[ 2, 2, 1] - hept - 5- ene- 2, 3- di car boxi m de
N-(tri fm#ongmgtdqyduswwmhw @Wbstﬁut%&bﬁﬂ)ﬁﬂﬂu@d[@,@ﬂ &nd/or C4-C,alkoxy;

] - hept - 5- ene- 2, 3-di car boxi m de,

N-(trifluoronethyl sul fonyl oxy) 7- oxabi cyclo-[2,2,1

] - hept - 5- ene- 2, 3-di car boxi m de,

N-(trifluoronethyl sul fonyloxy)-bicyclo-[2,2,1

] hept an- 5, 6- oxy- 2, 3-di car boxi m de, N-(canphanyl sul fonyl oxy) succi ni m de,

N- (canphanyl sul f onyl oxy) pht hal i m de, N-(canphanyl sul f onyl oxy) napht hyl i m de,

N-(carrphanyl suI fonyI oxy) d| phenyl mal eim de

"~ O~ oA . = o ~ o~ I L T L Y



NV ~0~-7. -39 ne, - - . 06 NOV 2002
5 -tetranethyl-4,4",4"-tri hydroxytri phenyl net hane,
tris(4-hydroxyphenyl)ethane, 1, 1-bis(4-hydroxyphenyl)-1-phenyl et hane,
i S(4- hydroxyphenyl)-1-(4-[1-(hydroxyphenyl)-1-net hyl et hyl ] phenyl ) et han
the like; 1,2-quinonediazidesulfopgc acid esters of
)hydroxyphenylflavans such as
trimethyl - 2 4 , 7~ trrhydroxy 2- phenyl f | avan,
2,4,4-trinmet hyl pent ahydr oxy- 2- phenyl f | avan and the |ike. The
posi ti ve 4y '%@g&m%ﬂ@" WH'S'E‘&‘@’@F§Pte€¥’M}96§|Of MoFe 81 anAViRheis ensubsiiaf 9'on may
opt i onal |gp&RiHedith) Han@br ORESal! éﬁd’:ﬁﬁotlﬁ&)ra&%é QRPAd dekcHE&abdve.
photoresists in the customary anounts known to a person skilled in the art,
for exanple, dyes, pigments, plasticizers, surfactants, flow inprovers,

wetting arHt%FBs%nglg @@‘f@ﬁhé’r%ﬁr QUPdsle%mrugel PBOFItF Qr?d ﬁlbaﬂﬁﬂgﬁw col ourants,

fillers, sol ubi accel erators, aci tosensitizers and

organi ¢ Basi ds @m@peﬁhW&%J|f0fI%rQ1h@roh@?a|h¥i$lé@nylwafm@a}ﬁ$tdf0bﬂsp@wbﬁp@uﬁhlsé whi ch
can be usg@ohy Ctigh@zéﬁ'ﬁia%x‘%lsﬁr PShbhR s@fon%lhgntﬁrra%ﬁﬁﬂ%g?r&?%hé’rﬂh@rsﬁlfonyl

conmpounds whi ch are st ases than pheno

ni t r ogen-wWhseiaitha @r@uweyc@a&whp@mmd antirjagyd ape ppenandyyimiyhepadicalsiGs Cltyee,
for exambgy némh@%ﬁeﬁba@n@ww@uﬁeﬁwsprehyre%nhuoné hﬁm%ﬁyrrmhea &l rbaS' C

conpounds are nitrogen-containin [ avi ng ecu

or nore rﬁrldrnﬁ@éﬁntaw?ﬁrﬁorrvéeren@subgmé@@ﬁrSttbﬁ@meééqy QB \ar ﬂmﬁﬁﬁalpgen @sp%ra@rl y
preferre it n a u or
unsubsti %l%ve am no@%ﬁgﬂnn@eﬂl ?egg%lﬂ/gﬁ@ %ﬁf"féoogﬁ?c%ntéz%lw K%égr) hg

st ruct ur d37QaHk- @Oﬁ/ﬁbgﬂﬁb@shavr ng at |east one al kyI am no group. Exanples of
such pref@rH ed W%%te’d%‘dﬁ@%r%ﬁé‘h% Oa}fG4'RQB¥FkyldbﬂleNCﬁ, e qalkyl

al kyl pyridi nes, am nopyrrolidine, ind azog&, i'm dazol e, pyrazo e py azi ne,

pyrim di ibenufi-healkyittiod @Fel ROR7J37QSx- BR&Or NsBeiazi ne,  ami nonor phol i ne)

and am noglecyd BROPAGLAIREDY!, maq@éhgoﬁre both, the unsubstituted conpounds
or substituted derivatives' thereof. Pref erred substituents include amn no,

ani noal kyfs grivapenyl. & @Izr’éﬂﬁ'N‘@'@r‘%H’EﬁJbSHHﬁeﬁ(?&WtPS“M%@SPh%n’yi/I%QHOCQ?QSUps
al kyl gr SC@bWISgﬁWp%heWIfOWI W%etﬁﬁﬁﬁ@ﬁﬁs%ﬁﬂ%dﬁfrbb @f@‘e\@énoﬁr&' OoXy

groups, ni dr ox nd cyano. Specific exanples of especia
aWiPdi ne,

preferr edq‘t)ﬁs&ar@ea%ég‘i hd%r'?ﬁﬁﬁh’ﬁiféj qyrRﬂeLRﬂ@Cﬁ%léPﬂ’ anchwhich 'S.LU’éﬁUﬁﬁt“M‘?

1,1, 3, 3-tgiiedBy BNérQP@“H @ f@galﬁo@nbﬁl@%éﬂkﬂul?&wyl %hémlélﬂﬂaﬁ{/l' Ql'—rﬂéthylphenyl)
4- am nopyri di ne, 2di nmet éa di ne, di rret hylam nopyri d
2-di et hyI%‘HP%ﬁW/PHPh@ 'K‘%[??Whéﬂ%t hyl )pyrr di ne, 2-ami no- 3- rret hyI pyri di ne,

2- am no- 4reehdivhdyals didw definddbied- met hyl pyri dine, o

2- am no- 6- net hyl pyri di ne, 3-am noehtyl pyridi ne, 4-am noethyl pyri di ne,
3-am nopyrrolidine, piperazine, N (2-aninoethyl)piperazine,

N- (2- am noedpayia) iptapsdt kel étﬁnpoﬂm@em_)frtﬁe ?on%u@ |6rbt glikameshiyb piesihdi ne,

4- di 2 t |
ovF apol )R- APRENEHREh RSP aRaPLr Sibshiies! by e e L Ry oL din
gyi1 aél ne,alids, (pah@hrrcmeméﬂark))r @H@ehé@ﬂymﬁa%Rm‘Bﬂﬁﬂ &hdﬁ@ 802|R7, optronally the "
| am n | r oX | ZOl |1 ne r.az I ne,
N ani nomdLBRUPETE Ontarie AMaEREE KD! YROIIROHAEL o & 8 PRENYBIIERD o her

exanpl es of suitable organic basic conpounds are described in DE 4408318, U
S 5609989, U S 55567 E P 76220 D E 4306069, E P 611998, E P 813113, E
P 611998 Rt arfdl ‘ J06A TAOVRVE A6 or gani ¢ basi ¢ compounds suitable in
the present inventionare not limY¥ed to these exanples. The

ni trogen-cont ai ni ng basi ¢ conpounds nay be used al one or in conbination of
two or noke ﬂﬁébeofESThe added amount of the nitrogen-containing basic
conmpounds, |sly %@yémgnro 001 to 10 parts by weight, preferably from0.01
to 5 parts by wei gh ér 100 parts by weight of the photosensitive resin

conposi tifn (iekebgen ogC-Gehslobivdnt). 1f the anount thereof is snal I er t han

0. 001 parg by f f t

obt ai ned. o 7 Fe AP AER CephBRUBHE PR lVETIGAE sRBAIRNIORE. o
sensiti vrnaphﬁw@uifwarwre@elméw@r@mmanmqi the radige éldultsmryt i§ uasldnsrltum @ to be
caused. Thes ﬁg@g(&grdr@ alﬁﬁno féﬁther contain a basic organi c conpound which
decorrposes un ctli ni® diatt on ("suicide base") such as for exanple
described in EP 710885, US 5663035, US 5595855, US 5525453, and EP 611998.
Exanpl es of dyes (c) suitable for the conpositions of the present invention
are oil-soluble dyes and basic dyes, e.g. Gl Yellow #101, G| Yellow #103,
Gl Pink #312, Ol Geen BG Ol Blue BOCS, G| Blue #603, G| Black BY, Ol
Black BS, Ol Black T-505 (all manufactured by Orient Chem cal Industries
Ltd., Japan), crystal vr oI et (C142555) met hyI vi ol et (CI 42535) rhodam ne

A= A = N N\ I T T A NN NN\ I T PNA NN A ™\
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The resist coating is then irradiated i nage-w se. The expression
"image-wi se irradiation” includes irradiation in a predeterm ned pa95qmm202
using actinic radiation, i.e. both irradiation through a mask containing a
predeterm ned pattern, for exanple a transparency, a chrome nmask or a
reticle, and irradiation using a |aser_lpgamor electron beamthat wites
directly onto the resist surface, for exanple under the control of a

conmput er, and thus produces an image. Another way to produce a pattern is
by interference of two ans or images as used for exanple in hol ographic
applicati%hs'SPFem@”§8§BI ksible to use masks made of |iquid crystals that
can be addresseagorpi xel by pi xel to generate digital images, as is, for
exanpl e scr.i bed Andre in Journal of

Phot ochenist ri§ PR#Y' ﬁi&"@gﬁﬂl@‘w '%“”?E‘rti’é\]eze% Si@@tf’t‘gdlmcpﬁmaﬂ‘%y%@”éhar by

K. P. N cR) BYCHOa8Kyi &ﬁ?ﬂich% lnfﬁriu’ibﬂadlt%/%e &t md® -034nd Which i9sbbstitheddhentid
After the_irradiatiogn and necessary, thermal treatment, the irradiated

sites (irPa¥e Basebf- %@%‘i‘h ve resists) or the non-irradi ated sites (in the
case of rpegat,gpgeeﬁyesjr@;.@mamwthe conposition are renoved in a manner known
per se using a developer. In order to accelerate the catalytic reaction and
hence the devel opment of a sufficient difference in solubility between the

i rradi at eplepindda edsraﬁmusdfﬁe%m@msu m‘ LIS 1 eﬁmstwwé?ahl ng in the
devel oper, the coating.,is preferab heat ed bef ore Og devel oped. The

heating ddn df BBEHE Wlghs bttt % sttt ded Psh@netwemvner thesedigals C1-Croal-
Tenper at U(ye?na%eﬁr@m @Pske 160C are preferably used. The period of tine
depends on the heatlg n@hod @ if necessary, the optinmum period can be
det er mi nelde edsf¥goRy Car killed in the art by neans of a few routine
experi mengs. i CHCﬁgéIWf@rWl )bafﬁpﬁm #0- QPQMon%?Pﬁﬁ@ﬂhﬂ@lf@%?ﬁ@ny@hl%&ﬁﬁher&ﬁr

exanpl e, a period of seconds is very suitab when a

hot pl at e the (e P SRY Of I*tbsrﬁaﬁ'cﬁ'ds 80‘3%3%%{9@5%%%'“&9% QR P BAredv ety ed.
It is inmporjant for the [atent acid donors according to the invention in
the unirradiated sites on the resist to be stable under those processing
condi ti on§. Tﬁﬁuﬁﬁﬁtlng is then devel oped, the portions of the coating
that, aftmy ngcﬁmhamwon are nore soluble in the devel oper being renoved.
I f necessary,. i % agitation of the workpiece, gentle brushing of the
coating i 7t HR ég@'ﬂper bath or spray devel opi ng can accel erate that

pr Oﬁesls S} ept R'ﬁb?héﬁ},ﬂl%m%fl‘ﬁlphélhyl r(meﬂgmd f mbmﬁmﬂ dml Larar Y arentédﬂeﬁucgtne tlhen
technol o or a e used for the devel opnent. Suc evel opers
conprlseq¥'BPXB%HWﬁpﬁﬁmg@ﬁﬁ@Hﬁor pot assi um hydroxi de, the corresponding
carbonat ey, ihRdisagaathgiphdgnat £6ctylphényeaneR, aid Xratesdth floairestheh |, iprgfser abl y
netal -free B%S@ﬁi ﬁuch as annnnla or am nes, for exanpl e ethyl am ne,
npropyladpﬁ 34 yl am ne, - n- propylanlne triethylam ne, nethyl

di et hyl aniine Ralblpaem,}l a¢nnleml,phé:®}1 erathokgphengied-blibrophaanatitudroeethyl or cy-

tri et hanol am ne nLum roxi for exanple
t et ranet hy '?ar}f §a¢ %8@%”?% ?%ﬁ?h&?l@ﬂﬁ%ﬁ?’lﬁw Er oxi de. The
devel opervisadl B{ is@hsnyaad @ersereatalﬂyompthyknrﬂ YisNluoding, traneR is nat phendlisbltanel] i n

sui tabl e bef.or e, use tions_havi or.mal.it
St ont e B0l Prets 45 2 2R Rafe SR el S e L b on
t he nat urtefltm‘ro-n Iﬂmephmtmmmnah»b(mesﬂrﬂacempmryllsulggna@i)paelzmlnfllyoron -iheaylrabamr-e of

t he bi nd d h t

dovel operCor e o ey AR abloldie) 2 2R S SH T ran FIHERK =
anount s qfhtlvmwfomgengaaaenfamw mmhemgamac\oeeloxém—@.—(zinaphmalsukfm@aa); R,5dtrivent s
2 ot hoxy dLREREP e piRiaEnd QYRR TE < P EhE i FE P S O PRFHRIE or
nore of teEeeylethaenbe oxiketQHi Qeedmmpmﬂms’hategaﬁl?etriﬂma1e(|éenetbyipm®yi)iemaaas ed
o B! oS THbR lonapn 27 AR A SR B o Bhr kB,
a subst r ataenphoodsytfosate); dh2,adriftlese tH( Zxéﬁmraéibweher(ya)ethmmne apqrhg-ChdRicagphibie

oo DAl RS AT b TeB e

opti onal |23/2 Rasfiucex-pds drdmbialdphenyt) rethaonp osxitne 6 (2abaghtmghedfabate g s2, Bt tniben 60C

Gevel oper® et G R iR yoble ° LR o e Phi B BT KLk ™

carried out with nonochromatic or polychronatlc radi ation in the wavel ength
range from 190 to 450 nm in particular in the range from 190 to 260 nm
The photoresists according to the invention have excellent |ithographic
properties, in particular a high sensitivity, and high resist transparency
for the |nag|ng radlatlon P055|ble areas of use of the conp05|t|on

b Y o, Y



Oxi me derivatives accordlng to the present invention can al so be uggq“quz
produce so-called "print-out" inages when the conpound is used together
with a colourant that changes col our when the pH changes, as described e.g.
in JP Hei 4 328552-A or in US 5237059. Such col or-change systens can be
used according to EP 199672 al so to noappoer goods that are sen sitive to
heat or radiation. In addition to a colour change, it is possible during

t he acid-catalysed deprotection of soluble pignment nol ecul es (as descri bed

;e)rgm :oln ta ed QWEE% @3%8ﬁg?ﬂgfeﬁe ifaﬁf%mtl“f%ﬂf%a?etego%ggsrffﬁ‘mes ?%Qttﬁ) e

\(;J\Escr![ Eedmetlhglphemy? Exf?hﬁﬁa%ldxnme P (a- mpwsuifm@)s QGQ)H-;mfderfai(Dh}e&m&h typr]fé@%/ ons,
en e C our o e ecur | er.s o] a Q

ot eci pi ¢ af Beraegtens-Ceme By B toBl Bt UGG [ e Pk el Blenie e e -

! ag ent : pi meﬁghalfomta:cﬂwbenaﬂutommWBtglrdn?smmpdemyl)vaham sﬂmebﬁ—mmmﬂlsuﬂisrlmate 0

| nNdl cat or n Iatl on, sucC a at l.on ec

6ROV 2ouB2Sapt e AR, b Bte Rt xR (B e Ryl o ade -

dosi met er fluordzs fipleargl)leyhanone lokigie-O-rhdtayisuldnatey 2.2l birigubro- 1t- @ﬁehﬂlﬁ@tﬁam odid ke

Uv- | R-| t f t Fi | 1
deri \C/);t i v@gl(?llfu t"a@Pﬁ"%g‘éJ qnﬁgﬁ ?283[1@020 1Ir‘p ergs ﬂlgé]?ﬂxl{é‘? é 'B%\'?%WB@? can
be rendergguaiatdl 22 2irifiioeo- d-em@nw)erhabynmeﬁn& @4‘(1 -hagithyljsodoregst Z2aMEMUBK-ON

to the f d th th | t lubilit
ehencer < TaBeabnAebA ol OS2 e RO 2Rt Pl Biiebun
can be crms@(m M@dmmetr@cnhdnmwmm 2, 2B4arifRROT-W- ﬁ@ltrwlmuxenymethlah@rﬁ@bﬂmetw

id f la |, | Il d f f ,
o o BBHeRalpslordls Dol L85 or A SRR o o ol
pol yf unctatenaIZ atricodrol 1s(2anethyighenyy)- @mmpe co:mamqmg:amphm}yn gulfondte) 3 esii-er

oot i unct 1oRar Gt RSB Re B BB i BB A2 1 SR e

t he aci d- cd:ade&iy}pshedyl)sethammdenmatep@(lz-oépramexsallforfaw)ct2Gmathﬂ&&d 1r@gl,;rinmesh-al so

Cur i ng. carbP e ERBr R A0 U aRhP iy RBERC R - Biiaft b BupdelioRen

phenol i c yl)estbhmrreesxmns O-Thasghthy@sulfithas; 2,8 Gﬂnf&noecmnl 2 4reetrinthyphedylpathaspoxy,

Doyt c. w0t SRR leReE, 2 Pt ar Mambllo BRI Buo™ nrbi o o

nodi fi ed meﬁhf,flaulé)namat Rrecp-triflsonost - (dsthioimedtsy | phenyl) -eibva nortd foﬂﬂe@h;eﬂgﬂls@rfomd

he. expr c&ees AR Fa MoehPiehef Eru iR, ot el R Bhall BARHER-P
exanpl e, a4nnmgxwhen;$aethandnam«knm©b(l4&netbyl()Mnyl )elifona@72,2)2-trifiporo86(4aethexd
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0B (167)vhsnfl-ehinals, Bk ORATHER SRR R ERlonar B2 SRR G Almetihumnd?l |
Ver | ag mémtéancmmme %44 dotigyylphergulfonate; X/8)2-trid®@p-1p(4-rBathoyiphenyiretbamt i ng
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Eronp as SIooiE-GEVRGfERR S SOREIET SROSARREA D BB MAED e
or bi ur etthpxphasyl)spiddndte; a2.213ysiflgorpg - éébeme&iylpyemym@hamne |owmeh@ -(dglodexyl- of

surface c rhSi riAf u S

but y1 at ech g P‘Wﬁﬁﬁg‘és?%ﬁ'@%ﬁh@ Aol PR Eon:  SRrRD RS O
met hyl at edl2Bdtiflcio-éd4 dhigmeinyioheryl)-akangpk esxiroe- %t%mphﬁfw@swfmetep&2 Eﬂrm‘h@r are
m xt ur es r ¢ and
pol yest ort SE et R BRanihe S CRhe BRI o PRI L P AR g

al cohol véthangsel wmﬁ:ormmlsufqmym ogﬁcﬂotaﬁwrode(ﬂrohwtww@@yl)eﬁ@hom oxime-
derivati i g H X

al so be c@%sng'g n%(fd uis]?’g’é’)%%ﬂ Eaéﬁ[] @hg%)\e(éuetgg ogéqugogr%%g@gmg[ n| ng
resins fgnaeI\DWrtw@ro 4716@hﬂily| etbancmanxm%o reethley!fomatbe Pge2-trifluoro-2-naphth-

sel f-con | I (o] ed
W th 5 selonnroRe i B AR 270 2N N B e e PSR B
hydr oxy- gm@htwlselmmm nﬁm’&g2 Hidlugror t:[ﬁo«phpwlyés@exa Plsi- Vi?l phenyhethraoney exied)-ysed

pol yvi nyl m@ﬁglgallfon fe; @ D % ggﬁbl%y{ -nZbHRAR: an?n% §xn§1\§% épd%‘ﬁlf%%%dfﬂﬁathﬂlﬂ)?o of

pol ysi | oxane escri for exa
Conpr ehengherhtiPdiethaspnesc p¥mee)- ptmylsumona{tﬁ RoR2- tmpgah%b@rzemenmétba@ne

1989. Oh polsy: I t he
or epar at | g BB o B B B Pt PP AR gt

pol yneri sabl e by a cationic nechani sm such as vinyl ethers, for exanple
nmet hyl vinyl ether, isobutyl vinyl ether, trinethylolpropane trivinyl

et her, ethylene glycol divinyl ether; cyclic vinyl ethers, for exanple

3, 4-di hydro-2-fornyl -2H pyran (dinmeric acrolein) or the
3, 4-di hydr o- 2H pyr an- 2- carboxylic acid ester of



0 s Nov ~a~~ -48 Exanpl es of additional photoinitiators (d) are rg%”ﬁﬁb%?
photoinitiators, such as those fromthe class of the benzophenones,

acet ophenone derivatives, such as a-hydroxycycl oal kyl phenyl ket one,

di al koxyacet ophenone, a-hydroxy- or a-am no-acetophenone,
4-aroyl - 1, 3-di oxol ans) benzoin al kyl etfers and benzil ketals,

nonoacyl phosphi ne oxi des, bi sacyl phosphi ne oxi des or titanocenes. Exanples
of especially sui t abl e addi ti onal photoinitiators are:

i Ej ?gg%% gég‘g&pls 1- %y ! Op%éﬁﬁg%ﬁytp Ité)[r@laﬁ@anone oxime-O-sulfonyilphenyl;

lbenzoyl - &J‘GMF—QXV' et hyl - hﬂ-n@-rsocri CH,0,8—0— N—0—80,CH,

1-[ 4- (2- hydr ox o—<dag &1-hydr oxy- 1- mekhy @@ :
1-[4-(acryl oyl%xy xy)-be yICTs-l hydr oxy- <) t eth d*iaphenyl
ket one, roxy.- ,
(4 nor phoPerglks: qlf‘*&%@%@{?ﬂ%*@ﬁ@ﬁﬁ%}ﬁ%ﬁﬁnﬁ&xmeoﬁatﬁ@pylsu'fonate' 2.22-iluo-
1- (3, 4- dlraat[bwmw@ambaw&ybwleﬂ%ndh@edm&@wmpylbwoauatel @BQrtanuoro1 [6H

4-neth nzo no- et hane, ket al ,
bi s oyl GHEREACRUPY B S IR KO- P DR R (el Ao Car
t ri met hylgompiaeym ok seny-epaasd okineo®ipiedysulfonate; 2,2,2-trifluoro-1-[4- (methoxycarbo

D R oA S PP A SR Plarb oA <2 ioro--
bi s(2, 4, §36rdimethily- bmoz;qmbmap@marhortéh@ammmgropylsm&ma{a,lrzmznruf@urotapi Senzyl-

ddit | hot t 1 at t ?/
35 10 col UMY elAaRag s faroBieifipt s See riRar Jat ARV AT Rgne o

deri vat i wﬁ@ooprobﬁmahaﬂebascu I, Zj2ziilugto- CRIRGIOxEBREhERHRLNG BthaK e bemef®Hrop-

addi ti onal hot oinitiators are borate conpounds, as for exanple described
in US 477284803'8p 775706, GB 2307474, GB 2307473 and GB 2304472. The borate
conpoungs.c_vmeenﬂ;arta@h:.eftmnmftsrs,ednetnomrémon@bt m@thcpdctal‘bﬁallleg}blﬂ;f]ﬁba@(mﬁpb@Feplac
conpounds u or, exa tions, or thioxanthon |ves
o Ehor  cichfipple” Bnosai Aoyt iy Phaly Bho Pt Aseaim A

benzoyl momlgmpemfhm oRitrie- @kl | spioreNe @&mparrﬁaydeasiwlH@edaplaaew&syék%é}%w

col. 19, 1. 17-25) or cationic pho toinitiators, such as aromatic sul fonium
or |odon|qJ?Hp§alts such as those to be found in US 4950581, col. 18, I. 60
to col. 19, 1. 10, or cycl opentadi enyl-arene-iron(ll) conplex salts, for
exanple (rls-isopropyl benzene)(r~5-cycl opentadienyl)-iron(ll)

hexaf | uor ophosphat e. The surface coatings may be sol utions or dispersions
of the suTnfeammpmadisi offomasgaal, illroraih cam gansed a;sobh&ﬂoﬁenemvé acidaboeors nbatphbtmey

ow ol vaRTSGoRbaR, /Sl 11 38 nftysd BiinaRc-wfier L gL Br SRS BorbHAe, °

coat i ng composnds m)‘ritsrmuTérael Bor flatdowedby agsveatepindstepl ear | acquers, as used,
for exanple) in the autonobile industry as finishing |acquers for

mul til ayer coatings. They may al so conprise pignents and/or fillers) which
may be i n‘k)c?gambmlymnﬁfig@ph@oe@i&:pisumder,stoaddo bre taak sipovwhapasitioo wheesimtheghfliect
fini shes [

el ati veifondefi e estientta i SHRLRASa0RN ARZTMOTbaRGRARY BRisey g
t echnol o@@ha‘rmcale&@wph of fat lawsn ongr avdeesitivhicroppogit ©f dgeresis!. Rewilmgng the
agents, t [

atabi |1 et £ooRaRy dfrerdfth HeltketIRE b Ao TR b MR bae Sl o
the hydr dxty fesayde-df émez catalyiczratere dhyhis progesseme aclsemeleplie ven tiggexibionaci d
am de or

accor di ngwg&?)éggﬁghqf?%% @g&{gﬂ%% P’e%tn}éﬁ%’ll@gerrgﬁgﬁgél Vi é éé%m%t?n QH%r
m xt ur es nekt, @l oag asompmhm@paedmr@esw@d byian smonﬂatm@acthnhér hamﬂri»re; @Amel

t | i ght
o oo L LS AoAT, S5 SlrcEXAT B8 e oo e andobd
2-(2' - hymmsposegta@qsphémﬂ/re)ssbeﬂilzm, anzg(zaosl;reall concentration of the latent acid com-
2-(3",5
5. E 5 Lt e &?srﬁecggézﬁgd%s ahrléglélﬁgf/ﬁ?%enzthhg:ﬂazOF&&'%OA &1 transparency at the ex-

2- (2 - hy dhose-@avelength, i8 oBtae thnapinst dayl edoynuigbdmhigh indwadreduse steep, vertical
2-(3 I ny | -chl

2 (3 -ter'ﬁ‘%%@‘?*ﬁtf% A SRR, | puelet, Y S LRer o Bk procegs i re
2-(3' -sec- butyI ‘-tert-butyl-2'-hydroxyphenyl)-benzotri azol e,

2-(2' - hydroxy-4' -octyl oxyphenyl ) - benzotriazol e,

2-(3",5 -di-tert-anyl-2'-hydroxyphenyl)-benzotriazol e,

2(3 ,5 - bi s-(a, a-di net hyl benzyl ) -2' - hydr oxyphenyl ) - benzotriazol e, m xture
of

2- (3 -tert butyl - 2' hydr oxy-5"' - (2-octyl oxycarbonyl et hyl ) phenyl ) - 5- chl or o- ben

o, o o



cent surface-coating |ayer may be a prinmer under the stoving Iacqygw Ph g
finishing lacquer over the stoving lacquer. It is also possible to 8 ‘@
the resin, for exanple) photosensitisers which shift or increase the
spectr al sensitivity so that the irradiation period can be reduced and/ or
other light sources can be used. Exanplgs.of photosensitisers are aromatic
ket ones or aromatic al dehydes (as descri bed, for exanple, in US 4017652),
3-acyl -counarins (as described, for exanple in US 4366228, EP 738928, EP
22188), keto-counmarines (as described e,g. in US 5534633, EP 538997, JP
8272095- Ayired izt e latsnhasid ﬁé@'yéwraégémlcﬁ@da@j ﬁ‘ermﬁ'VEiﬁ%Q@Q@dﬁs long as not
3-(aroyl ”f?éd“étb@)riﬁ)o‘rdéi'n%?td ddh@fate bEH QARG Fé%i&‘?%&oré‘g%"tﬁ%ﬁﬁg pﬂfc@@@ﬁé Gyhich - in

conmpounds, such peryl ene, aromatic am nes descri for exanple, in
Us 406995‘295693% %M@:mowxmvteobﬁke Staﬁpdtoeéﬁs'i & t@&pmieéﬁitt@ qeialytigagestioned,

for exanpifon ibfdd4s tﬂ@&ﬁm@/ diffe%nt|QP<Eiﬂ‘E|a%o‘?Q§dii%@ to hQ@é’de”s%hﬁﬂﬁly SfrtMé i’é’t&ﬁ' ne
col ourants, as well yes and %g gnents as described for exanple iIn
8320551- Aalagysts m4fhv7’mu'd3rqs'87¢r§6w O angt the eolbid; pepist filp tg jayeithanyapadicle ge
6043641, nd-dRofFHHOod MOISEARAND apBIR28688PMesd RAIORNABIIekBnRIRLA32- A
JP 5301910-A, JP 0 s Nov zoo2 -52 4 A P 4294148- A, E P 359431, E
P 103294 faqprgig@mggs E P 39025, E P 5274, E P 727713, EP 726497 or DE
2027467. Ot her custonmary addi t| ves are - depending on the intended use -
optical brighteners, fillers, qrrents, colourants, wetti ng‘agent s or flow
i nprover dn £06tragih 885 tve i'fﬁsdﬁ#df‘@t?%as Plchc are Mgt bAsask cartbe sihg @hRiiieationgs,
the addi thaRaRbmThGiCdalAsS REAdHBRrRBNDeHRlaBhRasial biabSe 138 oHFI6S bAgD 11

US 5013768, iIs suitab derivatives can al so be used, for exanple,
in hybri &OQW@H%” Whh‘@s‘e ggggrtage,dsfrcgp g latay agid W’Wﬁhﬁi‘%ﬁﬁufﬁts’htchaﬂonﬁibeteﬁdpl y

cured by tiﬁé’%c@a&é@é@ﬂ&ht‘&l%@%‘ é?@oé@b%t@é‘é PBkaliFE AP IS 5er! BRESX: HRBI KYPESTS
that conprise conponents that tz(a)gabl e of underg(u{ r;?q’]an aci d-cat al %sed

crossl i ni€eRRtioB S| B 6i“t“6(ﬂff9ﬁté¥i Bgchange efdbe idissolu at sughgesigiorfist e

further qe&wea%c%eam}p@ampwhbm bast%@e&i?@%an@ﬁb@Itmeqﬁnmhese@érd.hbe
second nechanismare radical full cure, oxidative crosslinki
(%Wilwy am-

huni di t y-qhﬁmiqah@@tittefraglsititiility Athe aigNASichA® |8sR F9TBRMAIIAN 4o

i nitiategipay sotiveesism! IThesd fesRECRYERE HisWial Much B hérae,b( 6sutratdat;é/$d gerfiratdl so
by neans of |ight using a second hot0|n|t|ator U|ta di ti onal

phot oi ni t4NQYY} 8cid %@%mw&*%b%u ity in e aliHip %éj?t"i"@)‘?ﬁrd%mﬁ?@%e%are%

radical | hn@%‘i&%dfﬂékﬁ@h&hé%@%ﬁﬂbw dphal Glahbidedlyqaes %o th@Sﬂ@Cb&tdeMtr&tfon of
conpositions that are pi grrente (for exaggl e wth t t ani um di o>ﬂ , can
I

al so be 4ENsEEd NSreIREY)adns NUSA'Yt Ve JRpQRLaRt a’t“i’té opPd IMRdfta Ay

under t hQfo@iﬁbns:e&uéutdrdmrcremWan@me@aecmm@;wmthet@tsree%farmi ie photosensiti-
ronitri triazene,

2,2' -azobis(4 4- t hyl val

di azosul fVi'tdéeS‘gEtﬁ’é’rﬂ’éig'Gg%ﬂ‘éaq‘gv %" c&?f@ﬁi‘?ﬁ%%\'df’ﬂ?&dﬁs'%@ for exanpl e, a
hydr oper oxi de or peroxycarbonate for exanpl e tert-butyl hydroperoxide, as
descri be fQr exanp in EP 24563 The additi do nitiators
Soon he® Espmithe SHATDN Bagonthe et it aiemite a et el SRtk sl gt fe s U

g rossli n][talﬁgr aivchéiﬂegmgaﬁpifﬁeomestmenaiti;]at Ei:lE a::citrsfmeh ca)fmggncaambrb@ealﬂmllyed
y one o tFrret Scﬁt’ﬁitﬁiﬁ% hag)a or . exa .egg. ra@éin%

pai ntingad? 1€ FNPACADI e MGl PRpdfied | ﬁisgtb% 472Rt PPcal
appl i cat ldiffererft(Hc:icedi&U@bie rémiramedtspa@'d %trbnglphedjiﬂﬁemendem tHeraal, andsctadnscal
possi bl e. h‘gr dr%/ rg,s the surface coating filmis irradiated. I|f

necessar Yy AHIREIF ¥R coating filmis then fully cured by means of heat
treat ment. 0 6 NO V 2002 -53 The conpounds of forrmulae I, Il or IIl can
al so be curin

consi st s Farrerereis Ben  PRiTRG R St 1 CamBaiee £ PPRRL Frogee

fabric) ilrtrpregnated with the photocuring forrrul ation It is known from EP

act i vat ed by® Phg THEL SnibReliRe SR ER.f o P Bhl obfs e

treat nentphany‘l bdlegari agl/of bygNB SR, oaiionaﬂlyithenstmeﬂiuemteﬂms and amgas fd?heSweﬁ of

such compounds in. organgsilane, s r

oni {1 cARee e SOF S GERBISHF | FErpRE e b DGR Bl RS TRor?

acid is uR@dorﬂTﬁbnnxﬁpmuadsmmﬁmﬁmnﬂnﬁ&pdenWHMQor Il are also SU|tabIe for
this application. The oxinme derivatives of the present invention can al so
be used to shape polyners that undergo an acid induced transition into a
state where they have the required properties using photolithography. For

i nstance the oxine derivatives can be used to pattern conjugated em ssive
pol ymers as described, for exanple, in ML. Renak; C Bazan; D. Roitman;
Advanced materials 1997, 9, 392. Such patterned em ssive polyners can be
used to nanufacture nicroscalar patterned Li ght Enitting D odes (LED) mhich

Y T o o . e



0 6 NO4 ?0~2 -54 for exanple from 180 to 1000, or preferably from 190 to
700 nanoneters as well as e-beamradiation and hi gh-energy eIectro&&@ﬁ&tW&
radi ati on such as X-rays. Both, point sources and planiform projectors
(lanp carpets) are suitable. Exanples are: carbon arc |anps, xenon arc

| anps, nedi um pressure, high pressure | ow pressure nercury |anps,
optional |y doped with nmetal halides (netal halide |anps), nicrowave-excited
nmet al vapour | anps, exciner |anps, superactinic fluorescent tubes,
fluorescent |anps, argon filament |anps, electronic flash | anps,

phot ographic flood lights, electron beans and X-ray beans generated by
means of tion
Sour ce. o e ey P e o are M i AN T BB has T el o1
vary, forl ax@hple, from2 cmto 150 cm according to the intended use and

the t |
L L T
pressure nm‘erw@mﬁswlmls naphtbmmh)eylr adiheadylsalfafy! whipbenantirglsuléonyl, i wieseiatthet her
| - :
e e
use | ow @hemggu|ﬁoawpear(rﬂmﬁswﬁmr@rammﬂfesxd@nd mammrytshmnyaae wwpbtitaged

emtting ngt r the

pii |1 po_ f uETIRABPEL 8RS bE6 e RASCRB G AabaR O, QOB CoalyY BEnL T e e
the Ii ghta”@lﬁﬂpt@i:ig, @POesC- QED)VI -O8&1-, Bfﬁ>$®z -and@r fNiRsRent wavel engt hs

t hroughout the whole spectrumeither as snmall band emtting source or as
broad band (white light) source. Al so suitable are |aser radiation sources,
f or exampirefeerd chemichllysasmplified plaHoresiskgontpasilicrs ef the prasentduventiomareathog8 nm
Ar-F | as I ibl-e range
and in tﬁ%ﬁpﬂ%négégaggﬁ@gfgégba so'@é”é?lgﬂaﬁgﬁﬁgﬁgﬁf%ﬂ%%?ﬁf'+i§%x?%

radi at i osuelf cerneoungs dsunelertied as camgogndsiafde fatmulalellledgd e of 365, 405 and
436 nanoneters. A suitable |aser-beam source is, for exanple, the argon-ion
| aser, which enmpsoLaﬂlatlon at vg#e g hs of 454, 4 46 472, 478, 488
and 514 nanonet €rs. ﬁ | asers p t dt 1064 hmlart | iﬁ second
and third harqpﬁ%c 532 " and:; Jmre pec ely) c al sg be u 8 Al so
suitable is, Mor exénple a heli nié&dnl m | aser haRing &hs ¢mi ssion at 442
nm or Iasers that emt in the UV range. Wth that type of irradiation, it
i's not amlré%ﬁ' yR’esl%eQﬁd ;q alPadfifindd RhQcomask in contact with the

phot opol yneri c ¢oa ing to produce a positive or negative resist; the
controlled | aser bean1|s capable of witing directly onto the coating. For
that pur @%%umr@ ﬁéf@he&%%bﬁérﬁﬁbélw Phplibe pﬁabers|s%§mas§mrg'&Mre.ntgmﬁ least
invention Is ve advant ageous I'owi ng high witing speeds at relatively
| ow i nt ePsEtCoBYOUTHOf fpimidR BwWhekeint he oxi me derivatives in the conposition

| n the Tad ahamsmeR dasydr dBfublfitea LBl onthdle s0mASEIKyO O ALaKbhe
acids. In contrast to customary curing with high-intensity radi ation,
with t he Qdrmalsiiia onledendi ng to the invention activation is achi eved under
the actiqfy & Cr-@qéa%lsgﬁorf?/f Gaeéaﬁéy'cféﬁlkylsulﬂiﬁf/l f&hen)ﬁ)cﬁ ﬂgﬁgﬁyl cé.%ph&pemty

Such radi ation incl|udes, for exanpl (sunli , and radi ati on
sources @i \/EHPB?W'S%OWB% WWV‘SU@H‘M\ “@ﬁfe'rdmeﬁ‘ér'%d'?arﬁs §r|@é&SPQ$“t%t8ﬁ196§P‘?§“0n
and i nt eRgted Yy 0, @NdIe d,1@BkoRf, Clashabdiky| CLelalkymtlo AIDLH HPgeres
customarily used in OV curing. The absorption characteristics of the
conmpounds according to the invention are as well suitable for exploiting

sunli ght j@gtrar E?étfé’rhﬂ co'?r%@i@n@écdoﬂﬂhg’ﬂ‘fd a8 ﬁv@htu&rﬂﬂhlerigdlc@@ﬂ 'mﬂthtth@@%épﬂb@nt
artificial |light sources that can be used to activate the conpound

accor di n@f thydegen ?f?v%liﬁsf'*(d??dawea geeupdayinget &o%Panorbeer%?»' peRs é’@tcar%ead?s | ow
i ntensi t Yinof dadin 6e4d adi fluorescent |anps, for exanple the Philips TLO5
speci al fluorescent | anp or the Philips TLO9 special fluorescent |anp.
Lanmps having a high daylight content and daylight itself are especially

capabl e ofheCdifidrBid RGeSt orfRitPbetdesM ifrRef 87d hBSirtAREd Saltibad Bt @Eddry 1N
a tack-free manner. In that case expensive curing apparatus is superf| uous

and the @Smp&sult pidhe a@ﬁﬁa‘@é’s%éﬁﬂw%@b@dh%quﬁt F@Fef@k@‘é’md’ﬁ afterragiation efpe ng
wi th daylbghtmay bQ%VMcQ@bese%be‘ﬁéthrﬂJPoh WG 18 AN CRRsttSerld aRNBIeE¥NtSA MR-

met hod and prevents em Ssions of volatile organic conponents in exterior
applications. In contrast to the conveyor belt nethod, which is suitable
for flat conponents, daylight curing can also be used for exterior finishes
on static or fixed articles and structures. The surface coating to be cured
can be exposed directly to sunlight or daylight-equival ent |ight sources.
The curing can, however, also take place behind a transparent |layer (e.g. a
pane of glass or a sheet of plastlcs) The exanples mhlch foIIOM/lllustrate

N -~ a2 o v o



Exanpl e 5: 2,2,2-Trifl uoro-1-phenyl - et hanone oxi ne- O (2- napht hyl sul f onat e)
2.0 g (10.6 nnDI) of 2,2,2-trifluoro-1-phenyl -ethanone oxine (prepared as
described in exanple 1.1 ) are dissolved in 40 ml of THF and cool ed0BWoVQen
bath. To the solution are added 2.6 g (11.6 nmol) of 2-naphthyl sul f onyl
chloride, followed by dropw se additiompof 1.6 g (15.9 mmol) of
triethylam ne. The reaction mxture is stirred at 0OC for 4 hours, poured
into ice water, and extracted with ethyl acetate. The organi c phase is
washed with maher and brine, dried over S04, and concentrated. The

resi due iSStpllrine Ca@PBStienscacyerdie) o A8 IMYANANSAMRISA SRBIPONGNts that drpreass the (7. 4

mvol ;70 subMity & e dorbipdsftion @ e Hepdlemtlaftet lﬂaﬂlﬁf'@] the resist is positive.
oxi me- O (2napht hyl sul fonate) as white solid, 117-120C. The structure is

conf i r med "By eREOTRGGOFIRG ai%?rﬁomb@ma“vsﬂpbfmposmvsphqtose@'scm 5H)
7.64-7.78 (m 2H) 7.92-8.09 (m 4H), 8.63 (s, 1 H. Exanple 6:
2,2,2-Trifluoro-1-phenyl - et hanone oxi ne-G 46tr|rrethylﬁtgen | sul f onat e)
2.0 g (16 gn H?ﬁ)‘l"j‘ebrfanﬁ Hezompepenis Pbthe f‘ﬁ’ﬁé’ﬁﬁ@“é@%ﬁd%s@k?' of RO8I- as

descri be%hlaftgpqﬁg&bﬁsonl{ﬁe)reggﬁsqb@’g%ved |n 40 rri of THF and cooled in an
ice bath._ To the solution are ad d

2,4,6-tri %t'wnﬁ%ﬁ%oﬁmg‘bwte%ﬂ%ﬂ %@Wem'%"mmf%n%w%@or&a@tu on of
1.6 g (15.9 mml ) of triethylam ne. The reaction mxture is stirred at 0C

for 4.5 hours, poured into ice water) and extracted with ethyl acetate. The
organic p°hﬁ’§’8°i“§”%v&é REMMANE ForRRYNd whigh bin the UngrpesgdAeqs 1\/539}0{@93 Higqdisso-

concent r 3§tRd. ratEhs ah%‘ﬁbﬂ@@all{@ré&éhi élkﬁﬂe%lub%m‘rﬁfé‘r Péém?lm thQ r&aé\'f&mﬁla%@ﬂ%nd 58
tion using nethanol 3.2 g (8.6 mmol

ng 3.
2,2,2-tri%f ‘iib'ls&sierﬁﬁ&h§'l‘<a'ét’7ﬁ°'3?48r’fé”‘t?x‘i’??ép‘@e(j?rﬁa%sq mahg‘tekfﬁﬁ'ﬁh ﬂyﬂeﬁﬁfrﬁdrﬁat e)
as a Wwhi ttge 5 sedffﬁrea%ﬁreﬂ-e%lo Mt §f &Ik sBIutisn, O&ﬁthdﬁ'ﬂg clyvédp the'ﬂré\JVR
spect rum ( CDC13) E)/2.36(2). (s, 3 60(22/2 68(E) (s

6H), 7.0Fnemef EPIF 07'34@"%@3 Oéh? 979%!*7‘3”@93’8'”(%‘10“ @H}‘a“’ﬁﬁéhatliksl\fﬁﬂc‘f%v%faﬂ%mthat
the produgktomss 8oldbid inihstalkafnddevélonBflis refo FOATRY erei &¥eer s @RBbRILGH B hibitor.
tentatively assigned to the E- and Z-conformations. Exanple 7:
2,2,2-Trifluoro-1-(4-nmnethyl phenyl)-et hanone oxi me- O (10- canphoryl sul fonat e)
7-1:1: ZﬁeZnU—édtf)hU@dl@je% éé'&”@dé&hé'l @h@amlrr)enetammuﬁfhmme& PoSifive BRkIneof

t ol uene and 66. 3 of 4-di met hyl am nopyridine are m xed in 700

m of CHIEVloRaRle gB‘P}P@a‘S]‘?P SE'@”H%?E’PP”S*FS the solution are added dropw se
114.0 g ((@1)54Blea® oneqfolyinidr flaviag @dicakbile gadsdnédﬁm@}edecfdaddo@mdtﬁ@yprmcl of 34n 25

nol) of AlIC ortjons he reaction mxture is s

{ erper at Lﬁc@l SoCheRant negRlull e st Nt e SgoRs Ekalectp Bloph Slendn e
organi c ph&sgosedwrshed W th water, dried over MyS04, and concentrated. The
residue i,s djstilled at nmm elding 49.5 g of the product as a
col orl ess@) iah%?ﬁ ong cgmfourf%f]f mHlel Wu?fyh 1- (4- et hyl phenyl ) - et hanone oxi ne
49.5 g (0.263 mol) of 2,2, 2- trlfluoro 1- (4- et hyl phenyl ) - et hanone are

di | d 250 f 80C. dd d ]
To 5 g Cah b F%ﬁeﬂfﬁi Draftonric §sneRical et pS8u e Sy ehaRt o

sodi um aqmbairwdlcsmpbmw bmf:hrl’ﬁngﬂ of water. The reaction m xture is
refluxed f

white s 0I P%r éﬁ@Sth”FtWQ‘ﬂoﬂEﬁ'Cyf 8lqu§>rgwee§I§Sd§p al Bc?n mh %Itor havmg\'\@tieast one acurj ?abqg a
2, 2, 2- tridrbupowhich dedommdshy lirpihe myésened baammGnd)mcmsas thee saatiley sodn dqueavps

54- 68C. T 193 de product is 43 out further

e 11 cat e 995 Sybor Shel 4t ol g AR R Rt 7R hanone

oxi me- O ((bDatbaﬁkmeydompbﬁmmfer)'nL& 0, 1§ of 14. 8 rm_DI ) of _ _
2,2,2-trifluoro-1-(4-methyl phenyl)-ethanone oxinme are dissolved in 30 m of

THF and cooled by an ice bath. To the solution are added 4.1 g (16.2 mmol)
of 10- carﬁpmqussektnma)evyuboct:ﬂnbmrdfdim|nﬁMt|bom&ﬂddwn®r®mmlcsaﬁyadnﬁlnhéd)pnmtfveall@ g

(22.2 h m.ne. a p mxture is stirred at 0C for 90
mn, pg}]?'@é q% ?Ié biéepwégg?'g COH?:&EB('P& C@H(Eg& th ethyl acetate. The organic
phase i S (adsheldavt drie ptm;rmarr hamdg laCIdH&bllerTDlﬂﬂ; vavielr dédpBipbse anmeqnewmemaed

The residue, is, puri ash hy.on sili W|th et hyl
2cetate it HEiBHERTE FE Oy T & BRAR T ERRR Y v e Ao ol 5255 o
2,2,2-trifluoro-1-(4-methyl phenyl)-ethanone oxi ne-O (10- carrphoryl sul f onat e)
as a colorless liquid. The structure is confirmed by the ' H NWVR spectrum
(CDC13). 8 ~ ppm-: 0.92 (s, 3H), 1.14(2)/1 .18(E) (s, 3H), 1.42-1.50 (m 1
H, 1.64-1.74 (m 1 H), 1.93-2.18 (m 3H), 2.35-2.56 (m 5H),
3.28(E)/3.33(2) 0 6 NOV T002 -59 (d, 1 H), 3.87(2)/3.94(E) (d, 1 H,
7.27-7.32 (m 2H), 7.43(2)/7.53(E) (d, 2H). The' HHNWR reveal s that the
product is a 4:1 mixture of Z and E isonmers. The signals are tentatively
a55| gned to t he E- and Z conf or ITB.tI ons. Exarrpl e 8

~ — S a L, o o o /7 1. 1 1T r . aN ~ o~ o



3.7 g (0.020 nol) of 2,2,2-trifluoro-1-(2-nmethyl phenyl)-ethanone ag & NOV 2002
dissolved in 20 mMl of ethanol at 80C. To the solution are added dropw se
1.4 g (0.020 nol) of hydroxyl ammoni um chloride and 2.7 g (0.033 nol) of
sodi um acetate dissolved in 10 ml of water. The reaction m xture is
refluxed for 5 hours, poured into ice water, and extracted wth ethyl
acetate. The organic phase is washed with water and brine, dried over
MyS04, and concentrated, yielding 2.7 g of

2,2,2-trifluoro-1-(2-nethyl phenyl)-ethanone oxinme as a white solid. The
crude prdekice Menam orrplipp@ene disseletian inbikitet Baving Bhisast eng a¢iddabile group,
puri fi catyd ka3 2 2= T srlzdid- ARt L)~ ; )

ot me- O (10 LareSposa i o Riiea g0 0 e et dRe Y bt 85B6IRy in he ox

2,2, 2-t r iPPPeMAI®AL- ( 2- met hyl phenyl ) - et hanone oxine are dissolved in 30 m of
THF and I t he: [ 6 ) of
10- carrphg?@I gﬂ\ %ﬁ';'/?aéﬁ?o'ﬁ?’}fg?er?bﬂ'%@eéékb‘;s/}n%"?%@%@fgsﬂﬁg’j‘frﬁ gtngo?ol%(sgg%g“én(& 9
mol ) of whighedtiiyleaps the resigtifim in the unexrased Rred sgsarially nsstubte isdheglk@oefasr 3
hours, itvejoge,ngged into ice water, and extracted with ethyl acetate. The
organi ¢ phase’'is washed with water and brine, dried over MyS04, and

concent r dbkedt legstone semaoend & feyaria b 8@r By f1 ash chromat ography on silica gel
with ethyl acetate and hexane (1:9) as an eluent, yielding 1.2 g (2.9 nmol;
49 % of 2,2,2-trifluoro-1-(2nethyl phenyl)-ethanone

oxi me- O (The-ipamypo tharefatef paitging)to aschenied !y amplitied phpiprgsistrermpasitipnt cerepriss
confi rmeqlng)y the ' H NWR spectrum (CDC13). 8 [ppn]: 0.92 (s, 3H), 1.12(2)/1
.18(E) (s, 3H)) 1.38-1.50 (m 1 H) 1.55-1.75 (m 1 H), 1.90-2.18 (m 3H),
2. 28- 2. 53a)rgt 1&ag} ong polgmgr Baviigfn aciFhlabilg geaypzyhigh de¢Enpqses in the) pregents-of . 46
(m 4H). i T tel AS: of Z and E

i SoOners. F%Idstibgna Ssregi:(tgé‘c%lg?{ﬁtgﬁ%éeqégugélg?gﬁﬁgg\/?gﬁ?rhsgﬁjlg?ﬁ gh%gconf or mati ons.
0 s No v (pQ)adt legst orexaafeneerippor oligomeric dissolution inhibtor having an acid-labile group

2, 2, 2- Tr iy 4PE&ohidodefrthEBdBEh BN BNYA AciBtE#RAMe the solubility in aqueous alkaline

oxi me- O (10- canphoryl sul fonate) 10. 1:

2, 2, 2- Tr ideveleper-splution 40¢fphet hyl phenyl ) - et hanone 30.4 g (0.286 nol) of

m xyl ene é‘ﬁbdat%‘las%rga 41Ra | PRUHDhbn&hertt;, Q!ig’H?ﬁé?Dé'o@Pblgﬁlﬁﬁé E&HhpSurRE §ndnl xed in 400
m of CHZCI12 and cool ed by ice bath. To the solution are added 87.6 g

(0. 657 ndP)asophorgsensitive aid donad. a3 yeagt eparcemprai afifgymusr L Bor Yl (0. 286 nol ) of
trifluoroacetic anhydride. The reaction mxture is stirred at room
tenperature overnight, poured intgo ice wer, and extracted with CH2C12. The
organi ¢ PHESEMPYsHARhEAY RPIRMsmeEttionti-onse sgmparrit ki) pfBer RN aff S04,
and concephbatsd/or [foiieabdiged s distilled at 100¢ 15 nmHg, yielding 12.6 ¢
of the crude product as colorless liquid. This crude product is used in the
next reaction step without further purification. 10.2:

2, 2, 2- Tr idcH@h@mically afmpdfidtepdutive hest dyshitaaenesendte idilex@ntld, Gn GoRampl) of
2,2,2-trifl uoro-lasz,ﬁ-dl nmet h Igheny ) - et hangne are d|§ ol veg in 30 m_ of

et hanol dfavE: M qq‘i@’h(@wﬁql%ﬂ st & Zdbjeenady gﬁﬁﬁ“s LT %91('@' 8% o £ G
hydr oxy! ammedH, Uiitrebldioh de MiBdliBodraphy, Bnd0€dRal. )s. afhospdbrinC acevalisondive sl ved
in 15 m of vvat§r. The rﬁact on m xt.ure bg: rﬁé uxirgg overni ght, affording
whi te pr RN SO Meh ENETXPRG VRSNIRYER BY: 1910 Pi £ wat er, and extract ed
with ethyl acetate. The organic phase is washed with water, NH4Cl aq, and

brine, drjed over S04, and . concentrated, yielding 11.9 of cru

o 15 ¢ 19T SSATDIeA S BRI SRR Tk Seeaigsoi e Pliseate 81 o PEEE Progui o

The cr udejups @ebieaticl 1/dHS@Groups! EeebOEHE gloRPS, tHetNgLEP amdl blleHydd giolifeBnd in-

purification. 10.3; 2} 2,2-Trifl uagkrag 1- %2,14-di mlat.hﬁlé)hepoylg - et hangne kvl

oxXi ne-O(%%ﬁSEa‘%‘ﬁrR?HH'%l”r BRifoNs akaing deeelopgsglutiogsare, tof eéxample, alkoxyalky

r2n, 2, f2 tT L iFétrhél r@:plsl: (egralgydid:)f[l’ﬁin Vétnéreg?Tw;)s?] wtﬁaalymepyramil @meaggaﬁ'sgtsgl-wm eistm:rL 20

0 and co ice bath. To the solutiopn are a : :

ol ) of HOTSaTAGHY SRS Lo peRe. S PRI P Dtk S AR Pt

f1. 4 go( 13yl8xymtﬁo)1)c/ilof<y-l trity®leBiek araupe, siWh@stéBg@ubQ&Hlkﬁwﬂmr@L blstest;'rdupe,dc@wrl] 0C
or 50 mn, poured into ice ter, and extracted w et cetate. The

o Gant o BT snaLHE rien Kak U de APV GRY i hEp iy DT B oo

concent r afr@shs, Ehary akyidteerigloupy teftiapdalby estengiousd) apaaieiieaphy on silica gel

with ethyl acetate and hexane (3:7) as eluent, yielding 2.2 g (5.0 mol; 54

% of 2,2,2-trifluoro-1-(2,4-dinethyl phenyl)-ethanone

oxi me- O (10- canphoryl sul fonate) as a colorless liquid. The structure is

confirnmed by the 'H NMR spectrum (CDC13). 8 [ppn]: 0.92 (s, 3H), 1.12(2)/1

.18(E) (s, 3H), 1.38-1.50 (m 1 H), 1.54-1.80 (m 1 H), 1.90-2.58 (m 11

H, 3.25-3.38 (m 1 H), 3.83(2)/3.88(E) (d, 1 H, 7.03-7.28 (m 3H). The '
H NMR reveal s that the product is a 3:2 mxture of Z and E isonmers. The

o Y a4 = o M T o Y



0 6 NOV ?(107_ -64 nethyl phenyl)-ethanone oxi me- O ( 1- napht hyl sul foneﬂ:fe)lﬂ\émﬂz
a white solid, np. 137-145 C. The structure is confirmed by the 'H NWR
spectrum(CDClS) 8 [ppn]: 1.88-2.39 (m 9H), 6.49-7.12 (m 2H), 7.56-7.72
(m 3H), 800 (t, 1 H, 822 (d, 1 H, 8.37-8.54 (m 2H). Exanple 15:
2,2,2-Trifluoro-1-(2,4,6-trinethyl phenyéé et hanone

oxi me- O ( 2- napht hyl sul fonate) 2.0 g (8 mol ) of
2,2,2-trifluoro-1-(2,4,6-trinethyl phenyl)-ethanone oxine (prepared as
described in exanple 13.2) are dissolved in 50 mMl of THF and cool ed by an
ice bath. To the solution are added 2.2 g (9.5 mml) of 2- naphthylsulfonyl

oS DA S LB0ch R, Poelt o g

triethyl am ne. The reaction m Xtu oured
into ice &weaee seldbility,of thectesist tlim eorenrising thisaolmer imae a&wgaendevqime@smlstn
washed wigf V\)’P@éheéanﬁm@&'ge%teodfn tﬁg fBé’lWe Mgépéc ?d)ﬁ% tt‘f’rg/\s'ntT may
residue is’'purifie y crystal at1on rom aean acetate

sol uti on faelhy acgdﬂetpibﬁ grgup_s iy @e(@o&quoand/mlsld@ cbdins thereof preferably in S|de
2,2,2trif , 4, 6-trimet hyl phenyl ) - et hanone

oxi me- O ( nappn hyI sul f onat e) as a white solid, np. 106-113C. The structure
|s confirnmed by the' H NVR spectrum (CDC13). 8 [pprr] 2.21 (s, 3H), 2.30 (s,

1 H) 7E2;Tf(éfpo|@ I}gvi@ c%cri IT{blllé ro@? ){g Igcﬁ%r(tE?/ rl)%g)r%?/ ltr% gr%ﬁérq’m\?é?l)uon 8afi el S

oxi me- O n@ztme@mtm emalyeet enaloguszeactipn iwhieteothe atkafige ﬁdublewm@rm paialyagrone

29.0 ¢ (0 I

4-di nmet h no y%?génr%qgtrggh%ré}@gdﬁ% ag(sjg alﬁé %ﬁ §de—T|§C lre%a%gy é%jglpeocy nl?{/'Z%{“r?ni ce
bath. To th@orpmm Woieh Aee Heds ldpisraPens BEagdy gligahed6ds isdoningance disclosed
trifluor Qﬁ% 81588 slBy§imse EPld/o¥@d JBYA. §§585c9 JPOA- §]2‘é3§6’d Jan@TpAA-Sb3 15%0.
portions reaction mxture is stir room -t errperature overni ght,
poured into ice water) and extracted with CH2Cl2. The organi ¢ phase is
washed wi r S

par 1 ed By B L Bl o e S Pl i o o P plefen
hexane ( BHWIOF\ ﬁr@e@hrgargpoexn@rwhtohéwayeof@u@xaragleaﬁllwﬁmn|amtal,| kg cnd 1adk-2:
2,2, 2- Tr| t I f
R i %"b%t(ﬁﬁ"ﬁ"pﬂ@ﬁédvaﬁ%ﬁ%ﬁ% BTy Houped Mo T donf

et hanol a%letstycat re@tivels '%Ipeﬁti DIPOGYIE ket demaerepiies dyrigally ketyveen gaormigmpest
hydr oxy! JaiREIs CIR-OF LHE palher® which o3RS Rabicdfto B AR GRb@Cor tort-
di ssolved 1 n The reaction mixture is refluxe hours.
The m xt Lntéylwcg@@r\)édmﬁ% gr%@smpt@ﬁr estaie0rprRTVRich gPBtajnsa FEqONERRY PN t§itialydi ng
30.0 g ofcetheh Atdnk In%ktuw melo%emt&ﬁxamhsraékar B3R RANE ONibRRB L8N RALRY

yel l ow solid. The cru ﬁ)ro uct is used the next reaction step w thout
further pRPFHNCGOLRR wiigh goeg highst ﬁ?‘iefthB?féIUIe*( fyrigabiox Y FRENN 9rdet RM5He
oxi ne- O (predehimb %Hblf)@pﬂr@é @actlorpmsthé'%eséﬁéézof"gb'?d 6HPbAL 63%erRs BB kIsode applied,

2,2, 2- tr|fluoro 1-(4-neth ox¥ pheny -ethanone oxinme are dissolved in 25 nm
of THE antheigie &athy digh aplia %t%ergrob PTIENGs SIAYPF AP Wiek asdipuy agivgtion ©B8ray

nmol ) of mséw?@ubé Qr@’dre%ﬂtWthﬁheonef&JIJn@é’PedAlt@kha‘ﬁDQ?%cﬁﬁnMéﬁds%f d%yn‘i’er@ g

(45.0 mol )  of m ne. The reaction mxture is stirred at for 5
hours, potfBd!tiiFp®a d&@%f’l@f’“”%ﬁﬂ”@)@f‘?@ﬁ%&%Q%U%FHQ/F eRhatefeas i R0 VGani ¢
phase is r‘é@§h@tﬂn;¥ds¥tuhn§\@édbrrdnﬁ@% théqrn/@nt,odrl ed over MyS04, and concentrat ed.
The residue is purified by recrystallization from15 m of ethanol,

yielding 5.9 g (20.0 mol ; 67 % of

2,2, 2-triplotegred- p&%%ﬁbﬁhﬁ%‘@@&laﬁ@@ﬂ@@ﬁ@ﬁ@ poXinigYs Ghd BB pblyhi Eammispl as a
white SOlhd d}ﬁ C. The structure 1s confirnmed by the'H NVR spectrum
(cbc13) . b %‘g?ﬁ tipot pQnomgntyPes: gg (s, 3H), 7.00 (d, 2H), 7.55 (d, 2H).

Exanpl e 11): mdndmars thitlcdatadr deid-thbieegrapbs Whilp Bedrhpose immaqésence of an acid to
oxi me- O net hy Isttélfon

2,2, 2-TriPFEase! fSPW%WB/t"P.?W?ﬂUéﬁ'}@H% JeveloRshihEios®d g (0.403 nol) of

t hi oani S 0f)emBREMER. thatGird RedBBadiabildddrodpartetdeydipoupa bt cdhiburte tHe aled in
500 m of CH2012 and ooled in an ice bath. To the solution are added

dr opwi se ZReSOlOHY 3¢ ol ) of trifluoroacetic anhydride, followed by 123.0
g (0.926 #OMbnéhed! BABcdritRes lol Rsouslditalihgasilibify omhetpylyendrs stirred at room
tenperature overnight, poured into ice water, and extracted with CH2Cl2.

The organi c phase is washed with water, dried over MyS04, and concentrated,
yi el ding 50.0 g of 2,2,2-trif|uoro-l-(4-nethy|thiophenyl)-ethanone as a

yel l ow solid. The crude product is used in the next reaction step wthout
further purification. 17.2: 2,2,2-Trifluoro-1-(4-methylthiophenyl)-ethanone
oxinme 49.3 g (0.224 mol) of 2,2,2-trifluoro-1-(4-nethylthiophenyl)-ethanone
are dlssolved |n 250 m of ethanol at 80C To the solutlon are added

e AN~ B ~N NS Y 1 o ”~ A ~ - N NS A



3: 2,2,2-Trifluoro-1-(3, 4-di met hoxyphenyl) - et hanone 06 NOV 2002
nme- C>nethy|su|fonate 2.3 9 (9.0 mol) of
2-trifluoro-1-(3, 4-di met hoxyphenyl) - et hanone oxi nme are di ssolved in 20
of THF and cooled in an ice bath. To the solution are added 1.2 g (10.0
mmol ) of methylsul fonyl chloride, follaowed by dropwi se addition of 1.5 g
(15.0 mmol ) of triethylam ne. The reaction mxture is stirred at 0OC for 5
hours, poured into ice water, and extracted with ethyl acetate. The organic
phase is washed with water and brine) dried over MgSO04, and concentr at ed.
The residue is purified by recrystallization from15 m of ethanol,

yi el di ng Egarps 0P mbnbiels; of ifpe”) @fe: _
2,2,2-trifluoro-1-(3,4-di net ho hen I%(Ylet hanone oxi me- O (net hyl sul f onat e)

as a whi Pan&yslicdr CM‘EJ'C seg@ndf@»ya eﬂ?éyg Jeetivacrylates sHeh 2 HTYWW‘H@ ingluNVR
spectr Umd(r?@%l@l ac@la{t@ﬂﬁfﬂyl n%th’é?:g(lﬁe inéMiding t-But Kr’ﬁethﬁb‘ﬂlbat@ 3%xotoloreil, (nfe- 96

d 1
Le 5.3 zhacrxlarere;setaanva@pwamwdﬁ@wﬁcrw'é?eaadaehmdﬁ@aw FoebspiRse VSN Bhat o)
: g%gateGKorbBrn%F &rﬁetﬁ)a@gl%téf 1téltrafﬁ‘?§|'o??rlaﬁ9|§ ﬂorﬁbﬁ’ﬁéﬂbol‘@uhaﬂﬁﬁ&

a

7 nol uoro | - but anone are

10
3.*'52:‘;" vel iqgraﬁwdrﬁpyraﬂv'wWaﬂ&bv*Wclswecwm @a%mﬁthaﬁw%ﬁe@ ey Iy g
2.6 g (0Q86% amhéteotz M@h@f&éﬁéﬁmﬂkw&lﬁhbl@kbﬁ'& @wiatés kzgeﬁ%;@%ymwo@f

sodi um acet ag di ssol ved in

e
ref | uxed Medpy! ‘Gcw&ﬂogecaﬂ‘?é‘erﬁ%@h F@thas?fyt?é%ﬁ éHmPWt/@"W@@thWaffﬁ?th %W&Pt%ﬁr/ﬂh@f ed
wi th et hys oa6&kRhExy &bgmé&ary fn-Phas/ethy- %ﬁ&%tmiylystnéh@% /oLy - @6tremy@ro-

MyS04, and concentrate The residue is purifjed by recrystallization from
5 m of ﬁéS@é]M@)‘y%}Yr@l‘%il q;,é’n,ip 7a6ar6@ntyo>9/sg/r 184 04/rQT/p cyclohexyloxystyrene, o-/m-/p-

hept af | U('r’nbﬁbolnyﬂﬂ')@@bﬂeneuﬁ@ﬂ@%ﬁc OXEyRC @ﬁo@c%bh;ﬂst?@heﬁ sudflas 5-7m5;§’-@3utéb@cé’r
2,2,3,3,4,4,4 pt af | uor o-

| - but anone oxi a f onat e)
2.0 g (1698 ﬁtmﬂ”)? gclusling g égk‘ﬂo c&r%wﬁtmnaoPdm%p%%nws@@w&a&ce ?Wi) are
di ssol vetétwéhe4Q> m /;9f 1%hﬂfﬂdph‘éh9leﬂ‘@xyd’arm Q@rehat B-/mY¥p- 'tehl%h @bwramo@re
added 2.9 % % onyl chlorid %
dr opwi seca%@ Y'?WFP”Sf 01 %araa@v'ﬁmaifboav Styrangt H;/Wa(m Vel 'O?‘%Q”éﬂ ty-
m xture irgnestd-in- ﬁﬂl @Fb&@lé)@balﬁoﬁym@ﬂéhé nd?mycﬁcﬂ of B?@uclmlaax\ﬁﬁrsdinylcﬁ@&yrenes
extracted with et %ggace ate. The or and

o et G ShEhiD oty B By BRGNP P T e o aar P ey e B By | ash

chr f’gﬁt 0% 8«3mko@yb|cﬁ1eb<y|§>aycl&ionwbmst§zﬂehyI o-AG4i- a(t}l ezeauﬂ,d 1hsheapiethoky@rbarglog)ent
yi el di ng e

f -1
L henyl | st e P ehio oA PSRy, Sl I el i bonin The
st ruct ur §siyfere) Bl/int/pe dyduhekiiexy citodMro 8 Bedriey B/ IPChdihorriIdxpearbonyhx9Ryfes

1.12(2)/1 .18(E) (s, .3 1.40-1.5 1 H, 1.66-1.73 1
1 92 2. 12§‘Ee ﬁ? *3%7 %2?3!3”51'-3f!@QW”!%“P"@?%’EQX)?%Fbﬁé?éj/p'?’af%’%calﬁéomy'metkg"y'
3. 83(2%/ _%w@(eﬁ)p Q-dutoiydd)bon?lnibi’hdcyﬁ@re@moErH)’p (BrsbtyddvBxylexseatbenymathokyle
product i
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yl acetate and the derivatives of thereof.

Monomers of type 1) bearing low activation energy acid labile groups include, for example,
p- or m-(1-methoxy-1-methylethoxy)-styrene, p- or m-(1-methoxy-1-methylethoxy)- methylsty-
rene , p-or m-(1-methoxy-1-methylpropoxy)styrene, p-or m-(1-methoxy-1-methyipropoxy) me-
thylstyrene , p- or m-(1-methoxyethoxy)-styrene , p- or m-(1-methoxyethoxy)- methylstyrene,
p- or m-(1-ethoxy-1-methylethoxy)styrene , p- or m-(1-ethoxy-1-methylethoxy)- methylstyr-
ene, p- or m-(1-ethoxy-1-methylpropoxy)styrene, p- or m-(1-ethoxy-1-methylpropoxy) - me
thylstyrene , p- or m-(1-ethoxyethoxy)styrene, p- or m-(1-ethoxyethoxy)- methylstyrene, p-(1-
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(m 74, a%ox;%styreneg p- 0 a benzyloxsf-mme%hl_yﬂethoxy )-methylstyrene, p- or m-(1-methoxy-1-
methylethoxy)styrene, p- or m-(1-methoxy-1-methylethoxy)-methylstyrene, p- or m-(1-trimeth-
ylsilyloxy-1-methylethoxy)styrene p- or m-(1-trimethylsilyloxy-1-methylethoxy)-methylstyrene.
Other examples of polymers having alkoxyalkylester acid labile groups are given in US
5225316 and EP 829766. Examples of polymers with acetal blocking groups are given in US
5670299, EP 780732, US 5627006, US 5558976, US 5558971, US 5468589, EP 704762,
EP 762206, EP 342498, EP 553737 and described in ACS Symp. Ser. 614, Microelectronics
Technology, pp. 35-55 (1995) and J. Photopolymer Sci. Technol. Vol. 10, No. 4 (1997), pp.
571-578. The polymer used in the present invention is not limited thereto.

With respect to polymers having acetal groups as acid-labile groups, it is possible to incorpo-
rate acid labile crosslinks as for example described in H.-T. Schacht, P. Falcigno, N. Muen-
zel, R. Schulz, and A. Medina, ACS Symp. Ser. 706 (Micro- and Nanopatterning Polymers),
p. 78-94, 1997; H.-T. Schacht, N. Muenzel, P. Falcigno, H. Holzwarth, and J. Schneider, J.
Photopolymer Science and Technology, Vol.9, (1996), 573-586. This crosslinked system is
preferred from the standpoint of heat resistance of the resist patterns.

Monomers with high activation energy acid labile groups are, for example, p-tert.-butoxycar-
bonyloxystyrene, tert.-butyl-acrylate, tert.-butyl-methacrylate, 2-methyl-2-adamantyl-methac-

rylate, isobornyl-methacrylate.

Examples of comonomers according to type 2) are:
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3-butenoic acid, acrylic acid, 4-pentenoic acid, propiolic acid, 2-butynoic acid, maleic acid,
fumaric acid, and acetylenecarboxylic acid. The polymer used in the present invention is not
limited thereto.

The content of acid labile monomers in the polymer may vary over a wide range and de-
pends on the amount of the other comonomers and the alkaline solubility of the deprotected
polymer. Typically, the content of monomers with acid labile groups in the polymer is bet-
ween 5 and 60 mol%. If the content is too small, too low development rates and residues of
the resist in the exposed areas result. If the content of acid labile monomers is too high, re-
sist patterns are poorly defined (eroded) after development and narrow features cannot be
resolved anymore and/or the resist looses its adhesion to the substrate during development.
Preferably the copolymers which have acid labile groups have a My of from about 3'000 to
about 200’000, more preferably from about 5’000 to about 50’000 with a molecular weight
distribution of about 3 or less, more preferably a molecular weight distribution of about 2 or
less. Non-phenolic polymers, e.g. a copolymer of an alkyl acrylate such as t-butyl acrylate or
t-butyl-methacrylate and a vinyl alicyclic compound, such as a vinyl norbonany! or vinyl cyclo-
hexanol compound, also may be prepared by such free radical polymerization or other
known procedures and suitably will have a My of from about 8'000 to about 50’000, and a
molecular weight distribution of about 3 or less.

Other comonomers may suitably be added in an appropriate amount for the purpose of con-

trolling the glass transition point of the polymer and the like.

In the present invention a mixture of two or more polymers having acid-labile groups may be
used. For example, use may be made of a mixture of a polymer having acid-labile groups,

which are cleaved very easily, such as acetal groups or tetrahydropyranyloxy- groups and a
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(d, 2H), Eorohshts.2ih oAkaliabRBleTesil & monomeric or oligomeric compound having no acid-
labile groups may be further incorporated into the composition in order to control the alkali
solubility.

Examples of polymer blends with polymers having different acid-labile groups are given in
EP 780732, EP 679951 and US 5817444,

Preferably monomeric and oligomeric dissolution inhibitors (a2) are used in the present in-
vention.

The monomeric or oligomeric dissolution inhibitor having the acid-labile group for use in the
present invention is a compound which has at least one acid-labile group in the molecular
structure, which decomposes in the presence of acid to increase the solubility in aqueous al-
kaline developer solution. Examples are alkoxymethyl ether groups, tetrahydrofuranyl ether
groups, tetrahydropyranyl ether groups, alkoxyethyl ether groups, trityl ether groups, silyl eth-
er groups, alkyl carbonate groups, trityl ester groups, silyl ester groups, alkoxymethyl ester
groups, vinyl carbamate groups, tertiary alkyl carbamate groups, trityl amino groups, cumyl
ester groups, acetal groups, ketal groups, tetrahydropyranyl ester groups, tetrafuranyl ester
groups, tertiary alkyl ether groups, tertiary alkyl ester groups, and the like. The molecular
weight of the acid-decomposable dissolution inhibitive compound for use in the present in-

vention is 3'000 or lower, preferably from 100 to 3'000, more preferably from 200 to 2'500.

Examples of monomeric and oligomeric dissolution inhibitors having acid-labile groups are
described as formulae (1) to (XVI) in EP 0831369. Other suitable dissolution inhibitors having
acid-labile groups are shown in US 5356752, US 5037721, US 5015554, JP-A-1-289946, JP-
A-1-289947, JP-A-2-2560, JP-A-3-128959, JP-A-3-158855, JP-A-3-179353, JP-A-3-191351,
JP-A-3-200251, JP-A-3-200252, JP-A-3-200253, JP-A-3-200254, JP-A-3-200255, JP-A-3-
259149, JA-3-279958, JP-A-3-279959, JP-A-4-1650, JP-A-4-1651, JP-A-11260, JP-A-4-
12356, JP-A-4-123567, JP-A-1-289946, JP-A-3-128959, JP-A-3-158855, JP-A-3-179353,
JP-A-3-191351, JP-A-3-200251, JP-A-3-200252, JP-A-3-200253, JP-A-3-200254, JP-A-3-
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(d,acetate = 1)2H), 7.11 (d, 2H),7.24 (t, 1 H), 7.43 (t,2H), 7.53 (d,
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(t, 3), 1.13 (s,-cacetate = 85:15)3H), 1.40-1.48 (m2 01 H, 1.67-1.75
(m1H, 1.93-2.18 (m 3H), 233246(m2H) 2.52 (s, 3H,3.34 (d, 1 H,
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| whit e s800285, B-RB-25934R A-3-279958, JP-A-3-279959, JP-A-4-1650, JP-A-4-1651, JP-A-

11260, JP-A-4-12356, JP-A-4-12357 and Japanese Patent Applications Nos. 3-33229, 3-
230790,3-320438, 4-254157, 4-52732, 4-103215, 4-104542, 4-107885, 4-107889, 4-152195,
4-254157, 4-103215, 4-104542, 4-107885, 4-107889, and 4-152195.

The composition can also contain polymeric dissolution inhibitors, for example, polyacetals
as described for example in US 5354643 or poly-N,O-acetals for example those described in
US 5498506, either in combination with an alkaline soluble polymer, or in combination with a
polymer containing acid labile groups which increase the solubility of the resist film in the de-
veloper after exposure, or with a combination of both types of polymers.

In the case where the dissolution inhibitor having acid-labile groups is used in the present in-
vention in combination with the oxime derivatives of formula I, Il or Ill, the alkali-soluble poly-
mer and/or the polymer having acid-labile groups, the amount of the dissolution inhibitor is
from 3 to 55% by weight, preferably from 5 to 45% by weight, most preferably from 10 to 35%
by weight, based on the total amount of all solid components of the photosensitive compo-
sition.

A polymer soluble in an aqueous alkali solution (a3) is preferably used in the present inventi-
on. Examples of these polymers include novolak resins, hydrogenated novolak resins, ace-
tone-pyrogallol resins, poly(o-hydroxystyrene), poly(m-hydroxystyrene), poly(p-hydroxystyre-
ne), hydrogenated poly(hydroxystyrene)s, halogen-or alkyl-substituted poly(hydroxystyre-
ne)s, hydroxystyrene/N-substituted maleimide copolymers, o/p- and m/p-hydroxystyrene co-
polymers, partially o-alkylated poly(hydroxystyrene)s, [e.g., o-methylated, o-(1-methoxy)eth-
ylated, o-(1-ethoxy)ethylated, o-2-tetrahydropyranylated, and o-(t-butoxycarbonyl)methylated
poly(hydroxystyrene)s having a degree of substitution of from 5 to 30 mol% of the hydroxyl
groups], o-acylated poly(hydroxystyrene)s [e.g., o-acetylated and o-(t-butoxy)carbonylated
poly(hydroxystyrene)s having a degree of substitution of from 5 to 30mol% of the hydroxyl
groups], styrene/maleic anhydride copolymers, styrene/hydroxystyrene copolymers, a-meth-
ylstyrene/hydroxystyrene copolymers, carboxylated methacrylic resins, and derivatives there-
of. Further suitable are poly (meth)acrylic acid [e.g. poly(acrylic acid)], (meth)acrylic
acid/(meth)acrylate copolymers [e.g. acrylic acid/methyl acrylate copolymers, methacrylic
acid/methyl methacrylate copolymers or methacrylic acid/methyl methacrylate/t-butyl meth-
acrylate copolymers], (meth)acrylic acid/alkene copolymers [e.g. acrylic acid/ethylene co-

polymers], (meth)acrylic acid/(meth)acrylamide copolymers {e.g. acrylic acid/acrylamide co-
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(d, 2H), 7ackd(mMeih)agmiiate copolymers [e.g. maleic acid/methyl acrylate copolymers], maleic acid/-
vinyl chloride copolymers, maleic acid/vinyl acetate copolymers and maleic acid/alkene copo-
lymers [e.g. maleic acid/ethylene copolymers and maleic acid/1-chloropropene copolymers].
However, the alkali-soluble polymer for use in the present invention should not be construed
as being limited to these examples.
Especially preferred alkali-soluble polymers (a3) are novolak resins, poly(o-hydroxystyrene),
poly(m-hydroxystyrene), poly(p-hydroxystyrene), copolymers of the respective hydroxystyre-
ne monomers, for example with p-vinylcyclohexanol, alkyl-substituted poly(hydroxystyrene)s,
partially o- or m-alkylated and o- or m-acylated poly(hydroxystyrene)s, styrene/hydroxystyre-
ne copolymer, and a-methylstyrene/hydroxystyrene copolymers. The novolak resins are ob-
tained by addition-condensing one or more given monomers as the main ingredient with one
or more aldehydes in the presence of an acid catalyst.

Examples of monomers useful in preparing alkaline soluble resins include hydroxylated aro-
matic compounds such as phenol, cresols, i.e., m-cresol, p-cresol, and o-cresol, xylenols,
e.g., 2,5-xylenol, 3,5-xylenol, 3,4-xylenol, and 2,3-xylenol, alkoxyphenols, e.g., p-methoxy-
phenol, m-methoxyphenol, 3,5-dimethoxyphenol, 2-methoxy-4-methylphenol, m-ethoxyphen-
ol, p-ethoxyphenol, m-propoxyphenol, p-propoxyphenol, m-butoxyphenol, and p-butoxyphen-
ol, dialkylphenols, e.g., 2-methyl-4-isopropylphenol, and other hydroxylated aromatics includ-
ing m-chlorophenol, p-chlorophenol, o-chlorophenol, dihydroxybiphenyl, bisphenol A, phenyl-
phenol, resorcinol, and naphthol. These compounds may be used alone or as a mixture of
two or more thereof. The main monomers for novolak resins should not be construed as be-
ing limited to the above examples.

Examples of the aldehydes for polycondensation with phenolic compounds to obtain novola-
ks include formaldehyde, p-formaldehyde, acetaldehyde, propionaldehyde, benzaldehyde,
phenylacetaldehyde, a-phenylpropionaldehyde, -phenyipropionaldehyde, o-hydroxybenzal-
dehyde, m-hydroxybenzaldehyde, p-hydroxybenzaldehyde, o-chlorobenzaldehyde, m-chloro-
benzaldehyde, p-chlorobenzaldehyde, o-nitrobenzaldehyde, m-nitrobenzaldehyde, o-methyl-

benzaldehyde, m-methylbenzaldehyde, p-methylbenzaldehyde, p-ethylbenzaldehyde, p-n-
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reduction ‘at unexposed parts during development is liable to be large. If the weight-average
molecular weight there of exceeds 50’000, the developing rate may be too low. The especial-
ly preferred range of the molecular weight of the novolak resin is from 2’000 to 20°000.
The poly(hydroxystyrene)s and derivatives and copolymers thereof shown above as alkali-
soluble polymers other than novolak resins each have a weight-average molecular weight of
2’000 or higher, preferably from 4’000 to 200’000, more preferably from 5'000 to 50'000.
From the standpoint of obtaining a polymer film having improved heat resistance, the weight-
average molecular weight thereof is desirably at least 5’000 or higher.
Weight-average molecular weight in the context of the present invention is meant to be the
one determined by gel permeation chromatography and calibrated for with polystyrene stand-

ard.

In the present invention the alkali-soluble polymers may be used as a mixture of two or more
thereof. In the case where a mixture of an alkali-soluble polymer and the polymer having
groups which decompose by the action of an acid to enhance solubility in an alkaline devel-
oping solution is used, the addition amount of the alkali-soluble polymer is preferably up to
80% by weight, more preferably up to 60% by weight, most preferably up to 40% by weight,
based on the total amount of the photosensitive composition (excluding the solvent). The am-
ount exceeding 80% by weight is undesirable because the resist pattern suffers a consider-
able decrease in thickness, resulting in poor images and low resolution.

In the case where an alkali-soluble polymer is used together with a dissolution inhibitor, with-
out the polymer having groups which decompose by the action of an acid, to enhance solubi-
lity in an alkaline developing solution, the amount of the alkali-soluble polymer is preferably
from 40% to 90% by weight, more preferably from 50 to 85%by weight, most preferably 60 to
80% by weight. If the amount thereof is smaller than 40% by weight, undesirable results
such as reduced sensitivity are caused. On the other hand, if it exceeds 90% by weight, the
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~H3(m 2H), 6.98-7.12cH3(n) 4H), 7.15-7.27(m 3H), 7.37-7.48(m 4H)
~ ~cH3 - \chronmat ography (hexane:ethylwhite solid, 67-68 1 48 (d 6H) 3 82.

,CH3acetate = 5:1 )(m 1 H), 6.98-7.12(m 4H), 7.22 (t, 1 H),7.43 (t,
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2H) 7.50 (d,2H) 59 ~ ~ ~ ~ CAH9chronmefography (hexane:ethyl col orless
liquid / 0.98 (t, 3H), 1.50 (m 2H))acetate = 8:1)1.88 (m 2H), 3.41
(t,2H), 7.00-7.14 (m4H), 7.22 (t, 1 H),7.42 (t, 2H), 7.51 (d,2H) 60 ~ ~ s

~ ~ CH3chr omat ogr aphy (hexane: net hyl ewhite solid, 101-103 / 3.25 (s, 3H)

7.23 (d, Fesignageingeuftef considerablesipciagsa i filmHhickopsso resuifcap AR Tesslution i d,

54- 5561cahl Anagdedtdaax@pe: et hyl 0. 90 (t, 3H), 1.22-acetate = 5:1 )1.40 (m

8H), 1.40-1.52 (m 2H), 1.83(m 2H), 3.27 (s, 3H),4.00 (t, 2H), 6.98

(d, 2H),

7.54 (d, 2H)
The content of the oxime derivatives of formula [, II, or lil, (component (b)) in the positive res-
ist according to the present invention is preferably between 0.01% to 20% by weight, based

on the total amount of all solid components in the photoresist.

The use of the oxime derivatives according to the invention in chemically amplified systems,
which operates on the principle of the removal of a protecting group from a polymer, general-
ly produces a positive resist. Positive resists are preferred over negative resists in many ap-
plications, especially because of their higher resolution. There is, however, also interest in
producing a negative image using the positive resist mechanism, in order to combine the ad-
vantages of the high degree of resolution of the positive resist with the properties of the ne-
gative resist. This can be achieved by introducing a so-called image-reversal step as descri-
bed, for example, in EP 361906. For this purpose, the image-wise irradiated resist material
is before the developing step treated with, for example, a gaseous base, thereby image-wise
neutralizing the acid which has been produced. Then, a second irradiation, over the whole
area, and thermal aftertreatment are carried out and the negative image is then developed in

the customary manner.

Acid-sensitive components that produce a negative resist characteristically are especially
compounds which, when catalysed by an acid (e.g. the acid formed during irradiation of the
compounds of formulae |, Il or lll), are capable of undergoing a crosslinking reaction with
themselves and/or with one or more further components of the composition. Compounds of
this type are, for example, the known acid-curable resins, such as, for example, acrylic, poly-
ester, alkyd, melamine, urea, epoxy and phenolic resins or mixtures thereof. Amino resins,
phenolic resins and epoxy resins are very suitable. Acid-curable resins of this type are gene-
rally known and are described, for example, in “Ullmann's Encyclopédie der technischen
Chemie” [Ullmanns Enceclopedia of Technical Chemistry], 4th Edition, Vol. 15 (1978), p. 613
- 628. The crosslinker components should generally be present in a concentration of from 2
to 40, preferably from 5 to 30, percent by weight, based on the total solids content of the
negative resist composition.

The invention thus includes, as a special embodiment, chemically amplified negative, alkali-

developable photoresists, comprising
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Exanpl e 7(54) \This| bindeg |q:|:t@fq:cgt®/ \an@,u(ag sgtyn@ phemolic resin. Well suited for this purpose
are, for example, novolaks, derived from an aldehyde, for example acetaldehyde or furfural-

dehyde, but especially from formaldehyde, and a phenol, for example unsubstituted phenol,
mono- or di-chlorosubstituted phenol, such as p-chlorophenol, phenol mono- or di-substituted
by Ci-Cgalkyl, such as o-, m- or p-cresol, the various xylenols, p-tert-butyiphenol, p-
nonylphenol, p-phenylphenol, resorcinol, bis(4-hydroxyphenyl)methane or 2,2-bis(4-hy-
droxyphenyl)propane. Also suitable are homo- and co-polymers based on ethylenically un-
saturated phenols, for example homopolymers of vinyl- and 1-propenyl-substituted phenols,
such as p-vinylphenol or p-(1-propenyl)phenol or copolymers of these phenols with one or
more ethylenically unsaturated materials, for example styrenes. The amount of binder should
generally be from 30 to 95 percent by weight or, preferably, from 40 to 80 percent by weight.

An especially preferred negative resist composition comprises from 0.5 to 15 percent by
weight of an oxime derivative of formula I, I or Il (component (b)), from 40 to 99 percent by

weight of a phenolic resin as binder (component (a4)), for example one of those mentioned
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(d, 2H), . The signals are tentatively assigned to the E-
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2,2,2-Trifluoro-1-(4-ne dé) et hanone oxi (U E 8p);lsulfonate)
(m xture dscihed ip | 7&4@%) 580 964 EP 704762 us 5468589 S 5558971, US 5558976

and particularly in EP 794457 and EP 795786.

If a mixture of photolatent acids is used in the resist compositions according to the invention,

the weight ratio of oxime derivatives of formula |, I or lll to the other photolatent acid (b1) in

the mixture is preferably from 1:99 to 99:1.

Examples of photolatent acids which are suitable to be used in admixture with the compou-
nds of Formula I, Il and lll are

(1) onium salt compounds, for example,

iodonium salts, sulfonium salts, phosphonium salts, diazonium salts, pyridinium salts. Pre-
ferred are diphenyliodonium triflate, diphenyliodonium pyrenesulfonate, diphenyliodonium do-
decyibenzenesulfonate, triphenylsulfonium triflate, triphenylsulfonium hexafluoroantimonate,

diphenyliodonium hexafluoroantimonate, triphenylsulfonium naphthalenesulfonate, (hydroxy-
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spect r umyigaeied ro&lbmthar@sﬁl%n(d acrciﬂ'l)asteiL nﬂ@m&e@l -6no- cﬂ&h?oxyéntﬁ&cén@@ (m
2H), 1.79 (m 2 3 (m 2H), 93(E/69£1 2H) ,

7. 44( E) | U198gtR) O(Htoturerye selfcm{ozy'mo@@ewj quBride, o ﬂ@lue%@lf@nyﬁw'@'naté

t ent at h t
that t hel SHeREERANC Lyt U2 (oI AR GG R LA ony [ ARG 4 iR €
m Xt ur e arseseionyad/eund)el -CyeidEeXenyldbetonit@d, 2-( butylsulfonyloxyrmrno) -1-cyclopentenyla-

2 T RS G RV D 30RG e h oG RRH  hant ©

2,2, 2- trthfylsukﬁusrqtoi(yr(rﬂnadﬁldelmybrmnyzmmylé)prwnl;tlaametlmltober nﬁS(nnﬂtbmlsutfenyibxtEnmo

;L:S:JF? {)Egg%ei%c?ded%@/ e @ggrﬂm@ yebglonttfi, %ﬁm?@h%{“oan”‘ﬁﬁ\“?n d‘““’me;he
Ji al | |tﬁle33 tihe3 kel T

rgac?:,\gnnﬁyyxte:mwﬂg s?fcﬁmreméb; ?ﬁngg r@é{'@tngf m;;ghr) 316 tt: ed_t A ggtsnlreo eeng

extr act ol T RIEIGR pehslive Xyl cqmmosftn,of S shverliG Smcubly drotBrréd shifonalll;

bri ne, dcmrepbtmderlndvg;ﬁop,yrogmblmethmmsullfmqedcrd Thiestare bl (@hifle oroengdlayis ulfoydoxyybi-

2.5, 5ot PG Phheel SRR b mtich - EBnnandueruRo BRI APt o

as a whi fleorsmkihgiphe byisdfonyebxyi) p’rghqjlmrclﬁ of Nt(ritib@&mathg@sgfonyloky)rtacyick-@@nfli r med

Y 0. N SREE L HBER) N EaBRicy Ry o g s elian idiperyy.

oH), 3. 3phayhRiféniox)dhihalodie 4nd thelge. 6. 93-7.00 (m 2H), 7.48-7.57 (m 2H).

The spec A ndica h nd is a mxture of E- and Z-isoners.
Exanpl e @W@QE@%@??P{TE 0% ?&8 e%:lyl oxyphenyl ) - et hanone

oxi me- O Q,B-q;nrupr;aﬂagrldégﬁf@n@)ac@est@ @onnp;)gnge pf payhydroxy compounds. Preferred are

ﬁl (2) \2/' '2I'(r) érjnb'ng{{t%iéta(/lhg ﬁq?%ﬁe‘aﬂgr&ééarhﬁ%h&%b‘% gxXLE2 behYufohs@nBEd-4- O 6
2, 2, 2-t r flfomg group, (1. 8ovebippexppiesiazide-tesHignYrasowr @ H2-veptheqringned@aidat  of
et hanol ug i r lﬁéﬂ%

chl ori des-aggg&?gg%%ht : 1023%%%%%%% aép?/%? ?ﬁ%r%l %bﬁgﬁﬁ !Mc?g I?né%({% ure is

r ef | uxedfered etrevgomg@rr@ls hariag ehe2-vepiiberuinonediagidpi4rwdfoay! rayp of & beHaphth-
evaporat g um(?]_ rézﬁ)%'éjé'tgfo'nil gﬂ?b‘ﬁ eﬁw *ﬂr&lér%rt%le%fre Wal &linorfeRfhz b GIRAICEAEIM th

100 M an en Wt acetate. The organic phase is washed
wi th pot aslersuph (BedaxssexysheTyvhtaesy! a@mwu@bra&t?@rﬂ trifigdrexybegzrphgnente, 2. 4fi ed

over Ngste)r‘ttgﬂrfi‘:ggbe%%&?é%ﬁﬁt &fl3 4 INRurh R 6”§/§ zgapﬂbﬁo?%] ved 812 té%éﬂroxgﬂc)enzo

net hyl en To the Solution 1s conc

react i onPhenangr 8.3%4'delrayepxabenzephanoespdp at: ﬂ:rt@théfQW@‘PﬂZOPa?ﬂPnﬁ&? edhint o
wat er. Ahlgdnd ro@@b‘%ﬁh&ﬂﬁqéezbﬁa s Gfﬂe\h%ydﬁoﬁﬁé?]&gﬁmn%@ hagey i 3'svRskag- Wi th

wat er and brin dried over %t_; , concentrat ed he residue is
puri fi eddyypeszephananei 2.854.6 6 §-hexahraurhenzephenans andthe lgeof ,2-quinonediaz-

2,2, 2-tr idek iy Jac(d4 e@edecarl SV R dtox§ bRGINARa S @ﬁoraSasa HMM-%RI Nr%QJé ghd-wi th

a rreltlng ol nt of C. The structure i s confirnmed th ectrum

(CDC13) , NY)qthaie blstj2 egrrrydrosrn;hentl)ezflanﬁ 28-fisfh- hyerqyypf@nma@peze erg-bis@4-din 8o
(m 2H), drg%/éﬂenyl%"%pan@ QE tﬁéj 2 @h‘ﬂndr@xyﬁﬁer(ﬁpro%'é% afd the Ike; 1k- b‘ﬂmoﬁ@ﬂ%z

spectrum tes corrpoun is a single isoner, which i

S
t ent at i véidegulipnid geie stess zi MM)@M@WPWV'GW%‘F?S SUEH @61 %% a&fiy@rqutrrﬁﬁéwlmﬁthpr ace
of HQ. 2ng. 444l i >égfr$héAV|rq91q§ﬁé’ | ARt RAPREN RITRiRENfIRBtHEL Ngl e
i somer is also obtdined. 83.2:

2,2,2-Trifluoro-1-(4-dodecyl oxyphenyl ) - et hanone oxi ne- O ( 1- propyl sul f onat e)
(single isomer) 7.0 g (18.7 mml) of

2,2,2-trifluoro-1-(4-dodecyl oxyphenyl)-et hanone oxine (single isoner) are
di ssolved in 50 mM of THF and cooled in an ice bath. To the solution are
added 2.9 g (20.6 mmol ) of 1-propanesul fonyl chloride, followed by dropw se
addition of 3.9 m (28.1 nmmol) of triethylam ne. The reaction m xture is



Example 86: F c~c ~ ~ 0-~cH2~3 ~ ~ ~, (m xture of E-, Z3 C F3 iso
Compound of formula ll; R~ is ~ ~ o-~cH~~;0 ~ ~ ; R2 is F, R3 |s”q£€§%m~7
86.1: Fc o~ ~o0.ccH~ o~ ~c 9 The conpound of exanple 86.1 is prepared
by reacting one nole 1.3-di phenoxypropane with 2 nol es of

4-di met hyl am nopyridine, 2 noles of trigduoroacetic anhydride, and 5 noles
of 0 6 NO V 2002 -87 AIC13 according to the nethod described in exanple
7.1. The crude product |s purlfl ed by recrystallization fromtoluene. HO N
N-OH 86.2: F c~c ~ ~ o- 0 ; (mxture of E-, Z- isoners) CFA 18.0
g (42.8 rifpl3d.24&f5 M@nwnwﬂré él f@hyﬁmﬁmﬂf@nwmeﬂba@% 1¢ft, éér@(%mdrpnypheoyl}ﬂthaof

t hanol th

chior i de "Sod HESEE W*%B“m%?g'eﬁ}aﬁa?aé%%he PRt Ry I P BTN
refl uxed ybr! meﬂwl@ﬁ plate) @th@nesmd/@ﬁtllkeswﬁ -gHingnediedidesuylfobig agic eatersyf (po-
evapor at qy &Bﬁyp"h@ﬁym%ngguapégf@4'tgﬁq@mpﬁée;r7tﬁw roRle. ﬁreggmawnt 464 M-

acet at e. )ﬁ)ne organi ¢ phase Is wadsh pot as en sulfate

aqueous sbylat.# GW\mréahydm ihendflaviniand tos/le. MyS04, and concentrated. The
residue is purified by recrystallization fromtoluene, yielding 16.1 g of

t he conpound of exanple 86.2 as a white solid. The structure is confirned
by t he' HTORPasivetangnnqUBKBOPBpresist Poppgsition. ofzhe prasenijnverjon map 2phorsdly (m

T T

F3c~c ~ -kngwndeia-person-sillasHp tieriagt tar example, dyes, pigniantss plastioizeys( wmtantml)

f th d
80 i of "TRE b o SATRY Bods acyith rbGlernindidpoBReRd, MGl et 7
(39. 1 moojubdity agseispnss atid-emplifiecnhotdsaesitizes anshergang basio pompeunsddi ti on of
5.4 g (53!:u$thm9m;gés fof loRJai¢! @a@le%mpBU ad RAGH O gwuééﬁrr?m'esre%ﬂé @ t.86rh

hours at poured Into 1ce water, extracte acet
organic rﬂ‘Iﬁ'ﬁfbpre§eW@W@HOW\ﬁﬁeI‘PQMp§f‘d%ﬂhlcbIafehétro’\g?f bapegvban in gagicular,

concent r fiethonoftdi rﬁ B’é’s‘?o éo”?n waé ! ‘Pb%s@%oﬁi%@r’@ rHS;F B@Ib\ﬁnd"'!lﬁé‘ f&@kgﬂﬁfeﬁehw

acetate (2: Z@@yl el he’ conpoun

exanpl e SEatkyROBONAT éagsapn RRY- l@@m d’fﬂﬁeffﬁd @rg«fﬁmomas@ qqmnquneqs agpnigagen-ade
Z}_{; Ucaurggal?ﬁ\]god%l@fc' cfd%upé((s Flé\ﬁnl% 'ﬁ‘eNMgle%Ql%CMc%é? &&@Q&@fenaatgrﬂgrﬁavm& d?lﬂ%refrft L 06
(m 4H), chemigay eggrqr}menzm) SPW@”VSW@EQWGQn@rP r@ﬂ@ap@és 9%@'%’5@%@%&%& ong a
m xture @ub@tu@ﬂ%r%né%ﬂﬁf@d aﬁn@)"’g% a@d at:lreasi\'br@r ﬁ%é@r\'—@orﬁéﬁfﬁﬁ'r%g%ﬂu&@% c -~

~ 0-~CHz~3 ~ ~ ¢, cF (single isoner)
0\ / C-@nd(eampauads dayieg pt feast en%aﬂsy'emmozereep . damplespdfgsychRrefefas IcpMof
exanpl e uﬁd@i@lﬁbs%ﬁhm lamhirbpPridthe, dmifid W@)lyl‘ldlﬂ-& td?ﬁné@rr‘éﬁdilﬁé‘ lﬁél&zo&,ddEd

8.4 g (120 dr oxyl ammoni um chl orj dé and gn
pyri di ne. 'mﬁfi'éo'?e%??%‘ﬁ FM%ZH?r Byriraidings iPLUBE‘éd'“?'%ZOH”% PHE?&P e QH’&V%ZH@ §6\"\Pent

is disti Inh&ﬁh@lfn% b)ryd amrn@hmylmoqmmc,rsatsmtabﬂéfwe b@tﬁl m@mrﬂsﬁbmﬂé@domﬂmw er,
and extracted w ani C\nglase i s washed w

at e. ar
pot assi uritR H"@@@ﬁ”‘éﬂ!"?%ﬁ@r%ugfﬁj%"%?‘ms?@ﬁ”ts \We arging Wlnﬁ@kylcﬂr?‘&? 8ver
MyS04, aﬂglaﬁﬁrﬁ&@ﬁwp@t @fhinoERE gr&ﬁjsdtawlaramdl §B @b eyl ﬂgrd&ﬁﬁ Hﬂkoqu gRJubyg| acyl

acetate o the solution is m of conc. HC stirred at room

t enper at HRURSHCYEXR GIRHPS &I‘H@"?@écf"iylﬂ’fy PG %'"P’shmé%ear‘%i’?{‘%va ReCifler Ry

brine, dranﬁﬂes)UEéspMB@WpredeC@Wbé@@ edmpdutels sl ddUgu dnsdin) ri, f-tietétidgu-
recrystallization_from tohﬁene | di n of the conpound of ex%unpl e

87.1 as &M% d  SoLierame %‘Eﬁ"d’d m@g%ﬁﬂer qingpytidiae: HRRIIRPELG

( DMSO- dS)dlthhEIIQﬁfﬁopdelﬁé 4(diimeﬂ1|y|Damﬂop‘§fadlﬁé 2- 6|bﬁhylaﬁw|r3c§byfldme 4ﬂamﬁorﬁ@th9l§by 4H) .
The spectrum indi.c

tentati veldne agsqnijﬁ%é %prrf,r@g%%)%%‘ ’Taﬁ%hy?@’ﬂp-lﬂ gae | S&mﬁt@@@g# %‘?mZ F

C~C ~ ~ Ono:=6di@sthylpyridirg, (3SarigbéntyIp@itRte) 4=Afhinoethylpyridine, 3-aminopyrrolidine, pipe-
razine, N-(2-aminoethyl)piperazine, N-(2-aminoethyl)piperidine, 4-amino-2,2,6,6-tetrameth-

ylpiperidine, 4-piperidinopiperidine, 2-imimopiperidine, 1-(2-aminoethyl)pyrrolidine, pyrazole,
3-amino-5-methylpyrazole, 5-amino-3-methyl-1-p-tolylpyrazole, pyrazine, 2-(aminomethyl)-5-
methylpyrazine, pyrimidine, 2,4-diaminopyrimidine, 4,6-dihydroxypyrimidine, 2-pyrazoline, 3-

pyrazoline, N-aminomorpholine, and N-(2-aminoethyl)morpholine.



8.0 g (17.8 mmol ) of the conpound of exanple 87.1 (single isoner) g (3

di ssolved in 80 m of THF and cooled in an ice bath. To the sol utp NOY 202
added 5.6 g (39.1 mmol ) of 1-propanesul fonyl chloride, followed by dropw se
addition of 5.4 g (53.3 mmvl) of triethylamne. The reaction m xture is
stirred for 2 hours at 0OC, poured into_jfe water, and extracted with ethyl
acetate. The organic phase is washed with water and brine, dried over
MyS04, and concentrat ed The residue is purified by recrystallization from
met hanol , Xl el di ng g (13.7 mol; 77 %9 of the conpound of exanple 87.2
as a whi (& @ro|er<@mwe§ hOfaSW'E’Ib{ei QESapIsi BESiE CBON®PDS arRedesaribed upe DE4883t8, r med
?xr/n tgﬁb H%é\/g%g@g@tsgt U%@s@@‘i&liﬁp 7e%szpﬁst 43196689 (Ep Hg;ﬂ@g.s tp?&sﬁ%m élﬂ')e)11§9836
spect r umanddi$ 58508 htovener, M@awe bia§l0690§1pﬁgm<ts suighterin tmmptewen%mventlon
tentativelyna9nii@aedtase éxardpieonf ormati on. Exanpl e 88: A chemically
anplified positive resist fornmulation is prepared by m xing the follow ng
conponentide niegen-geararing pagic cempaunsisnnay beaised midngnesr inggonanatien- ooty or

hevi g n e ot ghe Buq R o KR HIbeRAG o TN B crmpliinds i A
Maruzen & @01ck9rrb%ﬁ9rts by peaightopefesably drogt 08 1] tevae pamg) bageaight( Pe- 200 pas byi ded
by 3M 400y @m B@Lﬁeﬁoh@s os@ﬁé?tR)é' .%&ﬁ ce}nsﬁgg Iomregbmh. %gﬁ@éoé@&ﬁ)t a ﬁ]e@r%\d%@ heyeof

(provided b Kasel ,
phot oaci ds g@ﬁ%ﬁ*é‘ﬁ@o Po! part bhé@fle@bt Theoeffeods et the @f%ﬂ@ﬂV@ﬁlON§a§mtt’Oe&ml@Qﬂ onto

a hexanetdyy ihe Ui tHank Sf i 8R&chE $8%8Hs Bl I\A}e?d?ﬁ'ere&ﬁ’c;e@ rseﬂéltlﬁ@%dﬁ% & d&Rlo-
seconds and softbaked for 90 seconds at OCon a hotplate to o tal nafilm
t hi cknes§3§ﬂ'ty8i§@n?%ﬁ03q¢1@arﬁ5e%rﬁﬁﬁb|ﬁ|TCPh@P%USLeHen exposed to 254 nm deep W
exposur e WaV&IdaHibn Ak quﬂ’&br%oﬂt%k’rf Q%a@%”&ghMé %BE%BWthch' &é%m%@?esaunder

mul tidensity quartz mask u3|n% hi o' s™hi gh pressure nercur ng

UXM 501 Notinia mptigtiond sikicile; kase S@dhéﬁfqr@#(amﬂtﬁ dfﬁarlhq%n ﬁfo§i08§§pé§uﬁ6§ Bk ed
for 90 sepopsseat 1485033t PERigygand t hen devel oped, The exposure
intensity is measured wth Unimeter U T-150 from Ushio. The dose to clear
(Eo), which is the dose just sufficient to conpletely renove the resist

i1 m i ¢ e 3RoRacanges (oneiabenoddohsBRbnd b fedfodbrd diRRlen bR! bRSBLEY!

anmoni um hydr oxi de "devel oper is fromthe nmeasured contrast curve
(char act YPg an¢ basie dess. 8¢ @é&?f‘?%éam rP" \fs"owa#ﬂﬁ@ 53" Pink #312, Oil Green BG, Oil

Di azonapghe gwishones baseos, Rﬂsmééus BYSBEI@@M% I@I BIE@%U’ %%ﬁ%a\mﬂfam}é_d b},

Optical Engineering Press, p. 10-11 e required dose

the nore Qs Chemicdl indugiges é%q s{aregh rﬁEY%%h‘fb?let ﬂ@%@édﬁ?@wa‘f'@eb@'l 4“c8ed in

table 3 aﬂ@hadﬁﬁ@BquasﬁoBEmﬁauédhﬂe ¢RIBRQE) hzomg aRH nettyIédbiBe (o120
preparation of positive photoresists. Table Conmpound of exanpl eDose to

Cl ear (Eo)

(ml/ cn®) %beéﬁ@%eh&ﬁibré@@@na%ﬁde?ﬂmﬁér%eaQaZ@ns’rt’t&%QQe ibﬁ&é@atéﬁ@&@d %S&anlﬁﬁ% 0
7 Example 89: A chemcally anplified nﬁgatlve res | ation

st is
pr epar ed Wt'ﬁpki‘ fgraoiRd PIPIeRK Ry elen RIS HEAR dar ulta@no%at N@‘Ve bie p@@%?ﬂ?'t'de
parts of canipesition bi tnd@feséat ipanyien bl ﬁ@%ﬁmleeﬁg}edlﬁVémQarﬁlt|%Vt@én LiR0sY,g-
Rr r ~VP- 8ql|nprm@row d dn?]c%f so Japan) 10.0 parts, of | am ne urea resi

as Cross AN, SteRR SRetA! egnsH chigg beBF%Qﬂe(?@BeSmP %’Z‘ﬂ
Chem cal rﬁ@hyldxbﬂﬁmobenibppémdr@ ofp’ -mtdaemgnethyWnumntodrﬁhoné:%:éﬁ&hthweowcmheﬂ by
3M 7.7 parts OF. t he phot oaci d gene[ator PAC% to be tested 500. garts of
pr opyI endOGIRFRBNORRANIFORG: Y FENSC BEN198S ( PR§VIERIAZN5 S9PER FOHY NG SHYWeKRERC
Japan) Thavurnesmsmavfror rmh@ealpaanyle&wtr&acéheceatuecbn@ﬁé aoetdpBEadTRy, Byiknanthrene, 2-
dimethylsHa}ne re d sil cone \gafer . . - .
trotluorene, n| roacenapht ene, benzoquinone, 2-chloro-4-nitroaniline, N-acetyl-p-nitroan-
iline, p-nitroaniline, N-acetyl-4-nitro-1-naphthylamine, picramide, anthraquinone, 2-ethylanth-
raquinone, 2-tert-butylanthraguinone, 1,2-benzanthraquinone, 3-methyl-1,3-diaza-1,9-benz-
anthrone, dibenzalacetone, 1,2-naphthoquinone, 3-acylcoumarin derivatives, 3,3'-carbonyl-
bis(5,7-dimethoxycarbonylcoumarin), 3-(aroylmethylene) thiazolines, eosin, rhodamine, ery-
throsine, and coronene. However, the suitable spectral sensitizers are not limited to these

examples.



at 6000 rpmfor 60 seconds at a thickness of 800 nm After softhbaBb§Vien
60 seconds at 110 C on a vacuum hot plate, a tack-free resist filmis
obtained. The resist filmis then exposed to 254 nm exposure wavel engt h
t hrough a narrow band filter and a nultidensity quartz mask using an
Ushi o's high pressure nmercury |anp, UXM01 MD, and a mask aligner Canon
PLA 521 in order to determne the Gel Dose (Do) which is obtained anal ogous
to exanple 88, except that the resist filmis baked at 110C for 60 seconds
after exq_sure and rlor to i mrersion devel opnent for 60 seconds in 2.

B aM&&

38%
aqueous t ??%ﬁ%%‘f?i ERSIBRTS GAD R 4SB% AR a8 SORE5LIOr 8D3RsbiRg Renarulyaviehe

dose | ustet sitfedad gfrﬁ@oureélvm fhid dHs, thellighdbsenses séduaks flghtesicttio®ftomge
substrate after rhgle opnent . Contrast curves (characteristic curves) for

both, poSHP§iALe § ﬁ%?j‘&tth‘%/@f'\‘%%qesqfémétfpée @ilectigavdingne resigdinaciheredy diinidose
to cI ear shingthdemdct bVRardisy wavies. and gel dose (with respect to negative
resists in; E. Reichmanis and L. F. Thonpson, ACS Synp. Ser. 412, Polyners
in M crollthography, p. 4-5, Anerican Chenmi cal Society, Washington, DC

1989) . Tm'@rtﬁ@rt alitaBld AtRRbS \(/c%eefr@%cﬁd aﬁwggféré”l mmp&mdartﬁatl dcebiethté thd adili gord,
Table 4 nmpound of ex

) 10. 9623 "764@0 %?B@awgﬁeng@%@ﬁ@mr@wsﬁ% @men@zmay 8lsg beped ihgemiypat-
Conpound igH wigrk HaRdxe e berRagges 4P e {dm{n@@w JIR 32 11P&3 ik RABe mﬁ%rﬁa%@@nﬂ@ﬂ -

~p. 57 Examal e 90 A chem cal | ed positive resist fornmulation is
pr epar ed OhyeetVPIgSiBtRe] 'aumaamg%tsw ﬁéﬁ’éﬂ't%s in18Yocaging aPplicalions: heudadpid

resin bi peifiés a‘i'@%éédnb@@'e' irEARMREE r89et(&44|8P|aafob§|yﬁ1f S@l IT%&mhdufmageﬁ;s
(FC- 430, provided 475. 00 parts g;ol h%%yl ene met hyl et her

acet ate (PGSEA: 'fp?té\rl‘ﬁéjd‘OB%PO‘VHkﬁ?' K8 f) pg rpgraOK ?h%’ Fh8foaci d

gener at on_ettérsh@ob asissd. The resist formulation is spl n coated onto a
hexanmet hyl di nmethyl silane-treated silicone wafer at 3000 rpm for 45 seconds
and softbaked for 90 seconds at 140C on a hotplate to obtain a film

t hi cknesJsabilyG &} tlﬁtmapp'l' b@ndnas laSsIubétlrétmof etdhetbs@m%%n’ip@sﬁiﬁﬁbf oy ;fr@séhaw on
of 254 nm wavel ength t rrow band  interfer

e fi
mul ti dendPPYPy NG %'R“ i?s‘i’ ?ﬁj"vg I )2R 2BPTOPHigtg RO PRl gi?fé”ﬁéﬁéﬁm'eﬁ ah%fse
UXM 501 NMBlvert thotudebsitylated aa%rlo@aawb@k&&élcycﬂb@n@am @Shéd'@‘libnér}ebtﬁll_ﬂ@t

exposure baked for 90 seconds at on a hotplate and devel oped

e
exposur e [35RNen Syl iedvhEelens: eﬂhW'ﬂ%g'&CQJrﬁ?WﬁyﬂJPﬂ“%S@ hyleRATOYSHi BONCEY! Dose
to C ear etted)2- n")é’fHoQi/'lethyﬂ ab&atedg%%dxy&hylsaééffaté:Q@Moxy@thaﬁ@pdneﬂ@l dlydobaimmeghyt he

resist film Wl‘ﬁhﬂ onds | mmém on, devel %Eént E {gyaﬂgeous

t et r anet e f W?fﬁ&?%‘&??‘cﬁ‘éé' IR AGIRG AP YR 6‘8”?’?‘8 t HReRIPM PR d
cont rast newiwe! mlih@métﬁﬁldwarr dcbritd, wuérreedthw@@tattégen@tameaa@tasethyM@cta@ inae
resi st f?rrml tion. The @1‘“ g are col din ‘b i qem)nstlra

that the "0 ?’&VP@H@”éﬁee Wi $EBTYERrgRn ené“ I PR oﬁth p¥58§"1‘ B R/gPY! PY-
photg or esir&tase ﬂgrggen&hgmmammd gimezbyagpifexideo semeibyipyealidon&oand mlranyddiud0 ~
1.7 - \

311 634218 RSO ARG AE0e BIEHOTRATES TS cRRTSRETPREt 119 505 30
. 56540. 6%5&563@&56£lchl§525neﬁﬁz5@8th9r2&9ﬂaté7&ﬁ)8er€é7@?dolr‘aazﬁéb?lhyl"é&#bZ a6eaE] phofg62. 90

671 11691. 33702..20724. 2575Q. 8
[ M/ cne] %Ié ol ReNeMG T 9% &Hyl t%oxyrrpoplon ?e et!?yl ethoxypr(oplok‘late

and ethyl lactate. Use of such solvents is advantageous because the oxime derivatives rep-
resented by formulae |, Il or lll according to the present invention have good compatibility
therewith and better solubility therein.

A surfactant can be added to the solvent. Examples of suitable surfactants include nonionic
surfactants, such as polyoxyethylene alkyl ethers, e.g. polyoxyethylene lauryl ether, polyoxy-
ethylene stearyl ether, polyoxyethylene acetyl ether, and polyoxyethylene oleyl ether; polyox-
yethylene alkylary! ethers, e.g. polyoxyethylene, octylphenol ether and polyoxyethylene non-
ylphenol ether; polyoxyethylene/polyoxypropylene biock copolymers, sorbitan/fatty acid es-
ters, e.g. sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, sorbitan mo-



791.21801. 54811. 55835. 00857. 2787 ~1.73 Exanpl e 91: The degradati on pghi NBY 2007
(Td) of the photolatent acid generator conpound in the presence of the sane
anount (with respect to the weight) of poly(4-hydroxystyrene), which has a
Mv of 5100 and is comercially avail able under the trade nane of Maruzene
MARUKA LYNCUR PHMC from Maruzene Q| Cgpany of Tokyo, Japan, is determn ned
by DSC analysis (Differential Scanning Calorinmetry). The hi gher the val ues,
the nore thernostable are the tested photol atent acid conpounds. The

results are summarized in the table 6 below Table 6 Conpound of exanpl eTd
( C) 1>200900leate, sorbitan trioleate; fluorochemical surfactants such as F-top EF301, EF303, and

~>200318 c o727
13840174@%5@?8&95&8@@3@1ﬁ€v¢%?§t%%%?@%?nlag%r %9&9)6%955%%&18792&%1@‘2;5;1

oun exa
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7017572>2007517576175791908018881>20 mpound

exanpl eTEH(16588620H $5119789¢865 Eﬁaﬁﬁcéogimaml‘féc@@@r%éﬁﬂbr@féﬁﬁ ﬁ@l etpd)da@f t he

phot ol at @Rf; ofgerdsiRAsS a&%emmum%duraom@d By SARNESU Chelnt@l 88TRIANRBAL):
(with respect to the wei hydroxystyrcgrr\lla I's neasured In the

sane manRed agyligies pethss 9@ KPOéRQMﬁ?fé ngly -floph lowedyan B gosnviacturad by iyt abl e

7 bel ow. od@hh @h@m@@f@@uﬂ@ QJfa8§ anmpleeded GmbERA oftivg §ur@3ctdr§9§@ll?:lsl§parts by
185'i 79sin le isomer of m xture of isonersl8 sin e |Isoner

of 80>2004 1t Lf tmer,o@%@w@r% payl by weeight jos dawer, per 108opasts i weisbboioiba solid ur e
| SOMeL§hpOhentPdf thségmgoén%nl SRE re@ént%ﬂe%?&ﬁn‘mé Hlireac®dntd ﬁ@g@@fa%f}@d alo-

188' i 87sin Fe I somer peaks appear i n the DSC neasurenent.
The val ué8 OéFECO@%Q'”%P@HtWQSrWQVﬁéh%?%{rU ng point of the decompositions. 0O
6 NOV ?(!~? -96 Patent Clains 1. A chemcally anplified photoresist

conposi tion conpri sing,
The solution is uniformly applied to a substrate by means of known coating methods, for ex-

ample by spin-coating, immersion, knife coating, curtain pouring techniques, brush applica-
tion, spraying and roller coating. It is also possible to apply the photosensitive layer to a tem-
porary, 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 0.01 um to more than 100 pum.

After the coating operation generally the solvent is 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 react or decompose. In general,
drying temperatures are in the range from 60 to 160°C.

The resist coating is then irradiated image-wise. The expression "image-wise irradiation" in-
cludes irradiation in a predetermined pattern using actinic radiation, i.e. both irradiation
through a mask containing a predetermined pattern, for example a transparency, a chrome
mask or a reticle, and irradiation using a laser beam or electron beam that writes directly on-
to the resist surface, for example under the control of a computer, and thus produces an ima-
ge. Another way to produce a pattern is by interference of two beams or images as used for
example in holographic applications. It is also possible to use masks made of liquid crystals
that can be addressed pixel by pixel to generate digital images, as is, for example described
by A. Bertsch; J.Y. Jezequel; J.C. Andre in Journal of Photochemistry and Photobiology A:
Chemistry 1997, 107 pp. 275-281 and by K. P. Nicolay in Offset Printing 1997, 8, pp. 34-37.



(a) a conpound which cures upon the action of an acid or a corrpountﬂsthpﬁmz
solubility is i ncreased upon the action of an acid; and (b) as

phot osensitive acid donor, at |east one conpound of the formula I, Il or
1l OR3 Rz (1), R~ C X X wherein NOR3 O\ iR R ~~(lIl), XX2 NOR-3
ICRz R~-\C\X 2 (Ill'), R-is hydrogen,ggunsubstituted C, -C, zal kyl ;

C -C zal kyl which is substituted by C3-C3ocycloalkyl; or R is

C3- C3ocycl oal kyl, C, -Cehal oal kyl, C2-d 2al kenyl, C4-Cscycl oal kenyl ,

C6C~2bi cycl oal kenyl , canphoryl; phenyl, which is unsubstituted or
substituted by one or nore of the radicals Ci-d 2al kyl, ClC4hal oal kyl

phenyl - Castedtal ikXdiatidhehmy Qmecegﬁﬂ@ther?r%ﬂtreé\ﬁéﬁﬁ theslﬂiadla%a:\)@tesa(ﬂﬂ(h@ rca§@%R

optionally the substituents OR4 form5- or 6-nmenbered rings,
via the Paat'v,eaﬂe@Smm s nopdrradialed sitas(in e AT o nagakvesigsists) oLbRICOMBAS iR

phenyl 1 iapgre@iovid i %ﬁné’rfknbﬂﬁp‘é%eﬁ’@ﬁbéhg\@o&fr the phenyl ring; or R is
napht hyl , ant hracyl phenant , Wherein the radicals naphthyl,

ant hr acyln 8" Waﬁf‘ﬁ? We %ﬁft%‘y%@%@ﬂ“l angthemce thesdgyetarmeant af @J)“»Uf@?de@s(hﬂfq{yl
phenyl, ©R in m betBeen Mrradlaﬁgla‘ﬁﬁ uﬁQr?aalatedJ&IdtlQﬁ@bf’ t}ﬁetr&‘?st%%gfﬂg i lt'ﬁ'é“ S

OR4, SRS and NRS5R6 Torm 5- or 6-nenbered rings, via radi cal s
R6 and / §RVEOPSf the cpaiingre prederpRly h?@éﬁbgf%qudﬁ\e@meﬁy IThe Aeticsean alss be

phenant hiyiie# 'oﬂgoﬁeg‘@htd'arlﬁ@ﬁﬁeqrra& ncaqfe?r%réi&r‘é%f %mtd@ﬁonl%@k@ B prefidy acy!
or phenanthryl ring; R “is a heteroaryl radical which is unsubstituted

or subst ised: eH]eoﬁgﬁr@de @@alq@yﬁnd%ﬁhmheammethmg% if nERessanrrRise opliaynape-
SO02R , opbl %Hﬁ'b'eB/detté}ﬁw%Jdbééshlgb?% R%erwsmue%% tﬁ@%nWﬁ@arﬁ%m R r@niAerERer ed

rings, via the radicals [or R with further substituents on
t he het ePB'&'F‘?‘PtSr |“ri§| agreralit fﬁo'@r?efvesePﬁ@SctﬁrSl%W ahmEviesof Far rﬁé(aﬁ‘@feelad&f'w of i ng;

wherein abh (@& 860 Seddndid Verl 38itBC RREN amo@&atemo@é;ﬁan@ﬁemaﬂ% 80 ‘Prﬂﬂltéé’ be
substituted by a group having a -O C bo or a -0 Si-bond which cl eaves

upon t he WAEP EFRNUCligR 0% §;used it 'W%é@r th@lpterﬁ-amdlc@ngwpréiﬁ@ to the in-

napht hyl @Bgtiontn theQiradiated sEbsrIMERY ke tdbe QéMQ'uﬁb@ﬂh(‘{éeeﬂ@ce%rc%h Bitibirese
radi cal s are unsubstituted or substituted by Cl-d 2al kyl ~is C

C 2al kylene or ~ ~ AA~-A~~; Ais -0, -S-, -N4-, -QCO-, -YCO -
- NR4( CO) The t&&lng is HR4- dev@lbpemportlm df$hé%oa@ﬁ§ﬁ+ak%ﬂ%ﬂﬁra@lfaﬂ&2 dre ZrﬁJréWélene

which is |nterruted one or nore i S (tgen or Cl-G ohal oal kyl ;
R3 is C1ubiedatia fie '%ﬁPP')‘Q("ﬁm@Le&hdf B%H%W%Lﬁ“%h%'ta e RpHSrYRTERIPS PFNTIE

phenyl - Cbr@%ﬁhbwltﬁél kcbaxmygl in tﬁ@d@«é‘@ﬁé‘i'b@ﬂi srydpral f:l@\.Vél’épanDB@rmib@lldrét‘érlMét pro-
napht hyl sul f on ant hracyl sul fon or phenant hryl sul%ﬁpﬁyv\her in the

gr oups C)?%?So%ﬂe&yllr © GALPRHS aKAIPR IR 'Opeé‘ﬁF‘I‘ﬁt%{EW R FRPI V1aYofor M-
radi cal s pe3b€udey ol ¢l davemphieany$uchlaesisber€lofapask Yorsdxah@riy kodium or potas-

i R T A T e e T TR
CN, NO2, e@lbdﬂpﬁeiér‘abﬂy mgrhieired hases -duédRlak whinkinta onQ?ﬁm_e@Gﬂ?Scample ethylamine, n-
a2, e, A ShyaNE Rrehes s TSI 1y
Y2 and Yaes fdepantsntimetrof ethaﬁdslamtnléﬂrleﬁtfaﬁol@m*fe Suat&nary' §mmon|um hydroxides,
phenyl en?oqleig%];)%qgtrém&ﬁag olnﬁl?nerctiyllds oxu;e orytetraethylammoglld% hydroxnde T(?ve develo-
per solutions are generally up to 0.5 N, but are usually diluted in suitable manner before use.
For example solutions having a normality of approximately 0.1 - 0.3 are well suited. The
choice of developer depends on the nature of the photocurable surface coating, especially on
the nature of the binder used or of the resulting photolysis products. The aqueous developer
solutions may, if necessary, also comprise relatively small amounts of wetting agents and/or
organic solvents. Typical organic solvents that can be added to the developer fluids are, for
example, cyclohexanone, 2-ethoxyethanol, toluene, acetone, isopropanol and also mixtures
of two or more of these solvents. A typical aqueous/organic developer system is based on

Butylcellosolve™"™/water.



di phenyl enedi sul fonyl, or oxydi phenyl enedi sul fonyl, wherein these rpgiNdaI2802
are unsubstituted or substituted by Cl-d 2alkyl; or R3 is

C2- C~2al kyl enedi sul fonyl ; X is hal ogen; R4 is hydrogen, phenyl, Cl-d Bal kyl
which is unsubstituted or substituted by phenyl, OH C~-d 2al koxy,

C2- C, 2al koxycar bonyl, phenoxy, phenoxycgs bonyl, phenylthio,
phenyl t hi ocar bonyl, NR5R6, C~-C~2al kyl sul fonyl, phenyl sul fonyl,

(4- et hyl phenyl ) sul fonyl and/or by C2-Csal kanoyl ; 0 6 NOV 200z 98 or R4
is C2-C, Balkyl which is interrupted by one or nore -O, and which is
unsubstituted or substituted by phenyl, OH Ci1-0d 2al koxy,

C2- C, Zal @b}@éﬁéﬂﬂ@wventmea%xa &%&@QW%&@BX&UOPB@W&%?& by

phenyl t hi ocar bonyl , 2al kyl sul fonyl, phenyl sul f onyl,

(4- et hy|(b)h@ﬁ9wgaq>ﬁéﬁwraéﬁwap@mpwnqozas@épwo%hoveor R4 is C2-C, eal kanoyl
which is W%Qﬁédpﬁ%aﬁ’(ﬂ\g%e §Mﬁ§éé|t¥dﬁta$%n%érﬁhﬁa@)ﬂetwégﬂ eo% aﬁd%eb*@xy,

C2C, 2a|koxycarbony henoxy, enoxycar bon

pheny! t hi(3c dPpeyise W@Eﬁ@g vmhdgbmfmvglewfbﬁﬁﬁtweﬁnéﬁ |n§uar1'dﬂﬁﬂ0 nm;

(4- met hylaphepybnaay ! foan ¥kposad b&Kind YndBorks it &Y fempRF ' °

C -C, Bal kg)lhsgl fong : whi cposl S unsm%stl t ut edlor %ﬁsﬂ@taﬁéﬁ bat/we negg)/ Ca

C, - C~2al K&G: a09- C, 2al koxycarbonyl , phenoxy, phenoxycarbonyl, phenyl t hi o,
phenyl t hi QF%%OQB;Y h? \«‘N%ﬁ@@lveﬁ:t or@lt%eﬂnkégkz@éﬁg ARl d@b@&i{érsm fonyl ,

(4- nethylphenyl fonyl, and Coal kanoyl; or R4 is phenylsulfonyl
or (4-nethyl phenyl)sul fonyl; R5 and R6 i ndependently of each other are
hydr ogen P?éfe%d i §g kdeebs, We?é?n lh?e |Hﬁ§b‘@$§e' lFrHBIEﬁorPfs c%H'kb?itht %tﬁ%cﬁ%c%nh atic

Cl- C4al koxy koxycar bonyl henoxy, enoxycar bon

phenyl t hu%@&%@ﬁmaﬂc M&Pﬂdﬁ]”ﬂﬁawab%wm aaﬁgedpm 58994’ 45@:mrrolrgaarmtulgmnftbﬁy|
phenyl sulrg,gypomﬁgomagm/ﬂ,mphenyl )sul fonyl and/or Cl-Csal kanoyl; or R5 and
R6 are C2 al kyl which is interrupted by one or nore -0, and which is
unsubstituted or substituted by OH Cl-C4al koxy, C2-C, 2al koxycar bonyl ,
phenoxy, meemwgaéteoa&bm.r@h@nmbtlmewlorphswbkéweﬁtartﬁémxbmc @F@Me@nﬁmaar

phenyl am nocar bonyl , C i-C 2al kyl sul f onyl henyl nyl

( 4- met hyltisHaRg F‘)gé‘lﬂef"%mtly ashigh re@st mpaemsyfor t'@ﬁ imagingadipgPnar e

C2- C, eal kanoyl, which is unsubstituted or substituted by phenyl, OCH,

C, - C, 2al kox C, 2al koxfycar bonyl henoxy,  phenoxycar bonyl , henyl t hi o,
phenyl t hi &éébl?o’f‘fﬁﬁs ohHh @%%@poah@§9¢%w'ﬂ%&‘§rf1@o'ﬁ ntiogs arg-as pllayyss UFe 8fy | |
phenyl sulph@wyés.sté %rrmédmhiabeM)a%uéttmwIres.sa@ou@ftromanﬁar&ﬁsaé bpRewb: redistdRd
and R6 arge - C~Bal ky Lsulfon | which is unsubstituted S bstl ted b
phenyl @W@ne&faﬁyrfka (ptegeage C'é%'fﬁ&m%ﬂmHwS'Sfah@ﬁ@s(g/T p}h RryAf
phenyl t higintifeass! éucac‘a@rda@ambnnuﬁ@@l&}dsamsa@enmmaﬂryd aahél@caédomrwé etchlng of

C,-C,2a|k| | fon sul fonyl, (4-net )sul fon and/

Co. Coa kAR InOTH vesteehiAg i Shg oD Eeo s R soPuta g e end pro-”

(4- met hylcgbsiny toralitlohe nyidy acoaginglyy| sul f onyl , ant hracyl sul fonyl or

phenant hryl sul fonyl; or R5 and R6, toget her with the nitrogen atomto which
they are attached, forma 5-, 6- or 7nenbered ring which may be interrupted

by -O orT hby:onﬁsllaéutlons &ccordindyocthe geentignharsdiso dutstéhdiadii glitable adcoating com-
unsubsti t ut

C2- C, 2al |p8§ 8'?;1“7 {%ﬁé}?s%raiﬂqeohgﬂyypgﬁHaﬁgi%ypg%ﬁ%tnespﬁgpﬁﬂ ?%fargics glass, plastics,

phenyl t h|suclaab@ansteNRbﬂ@ethﬂeﬁﬁeZ@Hmdleﬁw gayuyefins joh eeliulsel dcetayd, .especially in

(4rrethy|h n by. C2- | kanoyl ;.. _ 0_S 0~a zaa2 .99 or
R 1's o A N esne Bl B B BB RS Mo 20 Mar S of BRipoialy

unsubst| tGu edd o, md)artsb tQit sitboayoxideanyt nitridel, 1€, wiiicl2ahkiowge is to be applied by

C2- C, 2al kox ar bon I %her&o%gh phenoxycar bonyl, phenylthi o,

phenyl t hi"O¥ \N RE 'C, 2al kyl sul fonyl, phenyl sul f onyl

(4- et hyl phenyl)sulfonyl and/ or by C2-Csal kanoyl or R is C2-C, eal kanoyl

Sl AR S 2 LR LA e i 859 o

phenyl t hias@hddmny in c@ﬁﬁ%ﬁbn@ﬂ@t 23ah |bﬁ| csodsihnmd yndein émey hetionf afranl acid and/or as

(4- nmet hyl f on and/o |; or R is .

CC sal iTElp Rheriah e ladbieirad sT0SH ki Pwieed Boasiamoriongt,
C, - C, 2al kmaeid. C2- C, 2al koxycar bonyl , phenoxy, phenoxycarbonyl, phenylthi o,
phenyl t hi ocar bonyl, NR5R6, C,-C,2a|ky|su|fony|, phenyl sul f onyl ,

(4- et hyl phenyl ) sul fonyl, and/or by C2-Csal kanoyl; or R~ is phenyl sul fonyl,
or (4-nethyl phenyl)sulfonyl; R8, RO and R o independently of one another
are C, -Csal kyl which is unsubstituted or substituted by hal ogen; or R38, RO
and R o are phenyl which is unsubstituted or substituted by C, -C4al kyl or
hal ogen; or RO and R, 0 together are 1, 2-phenylene or C2-Csal kyl ene which is
unsubstltuted or substltuted by C C4a|ky| or hal ogen. 2. A chemically

I o "



R~1S/ \ AA~A/ \ ; Ais -O, or -S-; A is C-C 2alkylene; R2 is

hal ogen or Cl-d ohal oal kyl; R3 is Cl-d Bal kyl sul fonyl, canphoryl suﬂﬁd&ﬂylwﬁz
phenyl - C~- C3al kyl sul fonyl, phenyl sul fonyl, naphthyl sul fonyl, wherein the
group phenyl of the radical phenylsulfonyl is unsubstituted or substituted
by C, -d 6al kyl, or OR4; 06 NOV ?0~2 -100 R 3 is phenyl enedi sul fonyl; X
is fluoro; R4 is phenyl, Cl1-d 8al kyl which is unsubstituted or substituted
by C2- C-2al koxycarbonyl; or R4 is CZ-C~Bal kyl which is interrupted by one
or nore -0, and which is substituted by phenyl; R5 and Rs are C1-d Bal kyl ;
and R~ i Supkehyfithe tweidjondmer ks/d progesoiatiessiitiend gorapqunids ithed cpihbe orosslinkt
conposi t 'e%nﬁ&rcmf%?’éc@gn toPaﬁ!a@i'dmwﬁichétﬁ& {:n‘?rm?ris@gsidpfnéea Eébothd é-f?ﬁﬁ\ui Ib,
chem cal I'y anpl ified positive photoresist conmposition according to clafm4,
conpri si g graifor)lllat td twsaboyaengniibyerkcompaindg aad igedidtingbnagewiseoapovenitod
ol e ok h R ER A6 A RBAAG L Y80 LBGT DT (1€ SO LD LY, N adueous
al kal i ne "devel oper sol ution; and/or (a a east one nononeric or

ol i goner iTbe divestidrutdlaes akbiththeruseaticngpamndscf derivadtdd b, U ouplbws Eivtosensi-
deconpos i.n Lt i o 11 . ol uhi | i i eous
al kal | mo 03 RBoR RGP Plariafh R fals o tRbE I RuTIug hing algfes, R
nononer i cpmpbsitimse colourdliitepso Irgaiss bt intagepecording amader(dld, cxsmphetersatiryg nates- aci d
donor, at,J 0. of [, lel | hem

anpl 1 1 o8 Eoree AR P ntiast I o ol Araftes o tng Prepi iR B 6Bunkes
resi st. Toathgshpritinglihks, gripling pletésnderdeli sompolsitivns, eicr fitenspassists onimage-
accordin ; i LS ; L 50l 1 bi nder;
(a5 a cosiifiHelirils, SATRGES QR iRl RLOER eGP BOBOBE (Rl ng
react i on Swojent ofttseinveatind/iv alsaithiehusehef compdends cifiermuide lal opHbaosraisiansiiee aci d
dono_r , @ cild%ﬁBrSQHﬂwecﬁQf?éwM Tcolfognr mélr@%! che*nlicaﬂ%arlnghﬁedar?sié rﬁé\gﬂé@.al ! y.
anplified photoresist” conposition according to anyone of clains 1-7, in
addition to conponents (a) and (b), or conponents (al ), (a2), (a3) and

(b), or n a4 ) ; ] S/ further it
Ul ther GRor3aap merliffds addfe) nopbecesBId odfiisht, GimBROHlANES abfle
(d), andiatentsesisiot ¢atalysis:(when dradiated odiBskght dheyt haegaecpeid awhion cefalyges the
phot or esi ; : Q0. - - i ; t a .
Ponpost ¢ Ceiting Basidl, In 4adith. the ddd ceibde AR e Maborfodt B SBIRIE cora,

t enper at yseshé eanw@hofoiakia @citGeasitiyesprotastios 9tipe fromraapddmehgfrusture, drithgit  of

wavel eng [ ) ; i o] aki ng
e compeer TanO SOy as Pl A perive i duril t%@&*sﬁﬁ%&g%ﬁeve R

wi th a solicasians gre. Pt exaapleagaogashaiigrAysieasdiasef ®hez char@e i teepplovnd g t he
formul a LByblilytdbr &ldntbie, a pigment protected by acid-sensitive protecting groups.

Oxime derivatives according to the present invention can also be used to produce so-called
“print-out” images when the compound is used together with a colourant that changes colour
when the pH changes, as described e.g. in JP Hei 4 328552-A or in US 5237059. Such col-
or-change systems can be used according to EP 199672 also to monitor goods that are sen-
sitive to heat or radiation.

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

latent pigment precursor differs from that of the precipitated pigment crystal.

Compositions using pH sensitive dyes or latent pigments in combination with oxime derivativ-

es can be used as indicators for electromagnetic radiation, such as gamma radiation, elec-



O R3INCR~\CF3 N/OR'3 (Ib)) Il ¢c~ R~ CF3 2/ ~R-s N(IIb), I 1
(111b) ¢ R'~ ~CF3 2 wherein R'~ is phenyl, which is unsubstituted(grNOV?200]
substituted by one or nore C~-C-2al kyl, phenyl-C, C3-al kyl, C, -C4hal oal kyl
hal ogen, phenyl, OR4, NR5R6, SRS, SORB, and/or S02R~, optionally the
substituents OR4, SRS and NRS5R6 form 5-4c0r 6-nmenbered rings via the
radicals R4, R5) Rs and/or R~, with further substituents on the phenyl ring
or with one of the carbon atons of the phenyl ring; or R', is naphthyl,

ant hracyl or phenanthryl each of which is unsubstituted or substituted by
C, - Csal kyPy bpa@pyyV- @misibleRgireor srele t@m@w@éweszEswlalwrfm light, tthhed is
substitu via the

radi cal sﬁ{%z%l%%e@éaiﬁg@% NE@B@ Bpmga? tsﬁg? @gﬁgﬁéﬁﬁgrﬁiﬁ%ﬁsa he phenyl ring
or with one of the carbon atoms of the naphthyl, anthra cyl or phenanthryl
ring; or i r ted
e e L
substit u rwlublgwtf@rﬂﬁvmﬁ%by B1eans of fghtindveat spexersipmdto the iee raéld

radi cal s [ rearyl
ring or v“\F ﬁﬁhé§§SU|o aaﬁg{,gg? E%Hg\éa(%%ré&oflmf '%ﬁ‘g? Fgrlgggr@f)ﬁ?%hg\?vﬂﬁgﬁ]ﬁbﬁ i
phenyl en&MingoReiRg ene, ~-~ cH2 ~ ~ , di phenyl ene or oxydi phenyl ene,
wherein these radicals are unsubstituted or substituted by C~-C~2al kyl : 0
6 NOvV 2002 - 102 or R, is~~AA-A~\,; Ais -0, -S, -N™M4-,

- O(C0) -, Resipemihich carly aopslinkedsy acid Satalysisoand @mominghnby ithe Ehotcateat Rfydfene

c-C
- sal EpIEHH BRI P, Fba el VRLEHRERRY O Llo, BEIIG, iy B 5 mven
napht hyl §om.faseypr exam%mytpms@ﬁpplgwmw| alc@olwéw@%grm@mwm apwylic
substit Ufaﬁg p@%eé’t@!eré%l'nsn'@tr Eaerﬁa iy Hyardeeh ’pog’v ﬁ!:é‘tQPéyor é)@ ﬁ?hgb&ﬁ@wth %891 Olr—|z
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In coatlng applications the surface coating preferably comprises an amino resin. Examples
thereof are etherified or non-etherified melamine, urea, guanidine or biuret resins. Acid cata-
lysis is especially important in the curing of surface coatings comprising etherified amino re-
sins, such as methylated or butylated melamine resins (N-methoxymethyl- or N-butoxymeth-
yl-melamine) or methylated/butylated glycolurils. Examples of other resin compositions are
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The surface coatings may be solutions or dispersions of the surface-coating resin in an orga-
nic solvent or in water, but they may also be solventless. Of special interest are surface coa-
tings having a low solvent content, so-called “high solids surface coatings", and powder coat-
ing compositions. The surface coatings may be clear lacquers, as used, for example, in the
automobile industry as finishing lacquers for multilayer coatings. They may also comprise
pigments and/or fillers, which may be inorganic or organic compounds, and metal powders

for metal effect finishes.
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sation product of 1-hydroxyethyl-2,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid,

condensation product of N,N'-bis(2,2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and
4-tert-octylamino-2,6-dichloro-1,3,5-s-triazine, tris(2,2,6,6-tetramethyl-4-piperidyl)nitrilotriace-
tate, tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3,4-butanetetracate, 1,1’-(1,2-ethanediyl)-
bis(3,3,5,5-tetramethyl-piperazinone), 4-benzoyl-2,2,6,6-tetramethylpiperidine, 4-stearyloxy-
2,2,6,6-tetramethylpiperidine, bis(1,2,2,6,6-pentamethylpiperidyl)-2-n-butyl-2-(2-hydroxy-3,5-
di-tert-butylbenzyl) malonate, 3-n-octyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-
dione, bis(1-octyloxy-2,2,6,6-tetramethylpiperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetrameth-
ylpiperidyl)succinate, condensation product of N,N’-bis(2,2,6,6-tetra-methyl-4-piperidyl)hexa-
methylenediamine and 4-morpholino-2,6-dichloro-1,3,5-triazine, condensation product of 2-
chloro-4,6-di(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-amino-
propylamino)ethane, condensation product of 2-chloro-4,6-di(4-n-butylamino-1,2,2,6,6-penta-
methylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecyl-
7,7.9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,6,6-tetramethyl-
4-piperidyl)pyrrolidine-2,5-dione, 3-dodecyl-1-(1,2,2,6,6-pentamethyl-4-piperidyl)-pyrrolidine-
2,5-dione.

6. Oxalic acid diamides, such as 4,4'-dioctyloxy-oxanilide, 2,2'-diethoxy-oxanilide, 2,2'-di-oc-

tyloxy-5,5'-di-tert-butyl-oxanilide, 2,2'-didodecyloxy-5,5'-di-tert-butyl-oxanilide, 2-ethoxy-2'-
ethyl-oxanilide, N,N'-bis(3-dimethylaminopropyl)oxalamide, 2-ethoxy-5-tert-butyl-2'-ethyloxa-
nilide and a mixture thereof with 2-ethoxy-2'-ethyl-5,4'-di-tert-butyl-oxanilide, mixtures of o-
and p-methoxy- and of o- and p-ethoxy-di-substituted oxanilides.

7. 2-(2-Hydroxyphenyl)-1,3,5-triazines, such as 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1,3,5-

triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2,4-di-
hydroxyphenyl)-4,6-bis(2,4-dimethyiphenyl)-1,3,5-tnazine, 2,4-bis(2-hydroxy-4-propyloxy-
phenyl)-6-(2,4-dimethylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-meth-
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Such light stabilisers can also be added, for example, to an adjacent surface-coating layer
from which they gradually diffuse into the layer of stoving lacquer to be protected. The adja-
cent surface-coating layer may be a primer under the stoving lacquer or a finishing lacquer

over the stoving lacquer.

It is also possible to add to the resin, for example, photosensitisers which shift or increase
the spectral sensitivity so that the irradiation period can be reduced and/or other light sources
can be used. Examples of photosensitisers are aromatic ketones or aromatic aldehydes (as
described, for example, in US 4017652), 3-acyl-coumarins (as described, for example, in US
4366228, EP 738928, EP 22188), keto-coumarines (as described e.g. in US 5534633, EP
538997, JP 8272095-A), styryl-coumarines (as described e.g. in EP 624580), 3-(aroylmeth-
ylene)-thiazolines, thioxanthones, condensed aromatic compounds, such as perylene, aro-
matic amines (as described, for example, in US 4069954 or WO 96/41237) or cationic and
basic colourants (as described, for example, in US 4026705), for example eosine, rhodanine
and erythrosine colourants, as well as dyes and pigments as described for example in JP
8320551-A, EP 747771, JP 7036179-A, EP 619520, JP 6161109-A, JP 6043641, JP
6035198-A, WO 93/15440, EP 568993, JP 5005005-A, JP 5027432-A, JP 5301910-A, JP



& () -t vvvvvvpwbC2F  10%& () - #10%& () -, y10%& () - (Fl 10%& ()- 109y 4Gay
1092#10%& () - Spwx{}*dYNC2 10g 10g 10g6" 10%g& ()- z*#10%& () - F #10%g% ?@ il
#10%g& () - sF #10%g& () - soqdEYNC2 - #1090& ()-y10%& ()-F

#10900& () - #1090& () - Sf 109G& ()-9' 109%7& () - 3g-| $a?YNC! k~yY( 10%& ()- !~yY(10%
& ()- S&F 109d& ()- " f#"109T& ()- Sf#" 109%&; () - Sy

#10907& () - S$( Tf cDYNC! @, 10957& () -, 5109%% () - 3ni 1095& () - @ 109%7& () -

0109F& ()- yY(10%T& () -

UWKej bbCl #10907&' () - #10907& () - @LOYT& ()-' nlO%I& ()- 10T 10T

10T8 109a &0( $08SA i €R94T1G8aPE, P 389431 0B 808394, US| 698R800) EP 39009FEP (P72, BRI &!

-""10 ) - YlO%I'&'()-'lO%I'&'() (1r109r& ()- 10T
1OT 1OT"/6|%§/34&3 %ZEFEEB@E%{%%% ' Y #10%2& ()-"Y #10%0& ()-" Y
#10%0& ()-'Y #10%I'&' O)-'Y #10907& () PdE:/ 10T

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

For curing thick and pigmented coatings, the addition of micro glass beads or powdered
glass fibres, as described in US 5013768, is suitable.

Oxime derivatives can also be used, for example, in hybrid systems. These systems are ba-
sed on formulations that are fully cured by two different reaction mechanisms. Examples
thereof are systems that comprise components that are capable of undergoing an acid-cata-
lysed crosslinking reaction or polymerisation reaction, but that also comprise further compo-
nents that crosslink by a second mechanism. Examples of the second mechanism are radic-
al full cure, oxidative crosslinking or humidity-initiated crosslinking. The second curing mech-
anism may be initiated purely thermally, if necessary with a suitable catalyst, or also by
means of light using a second photoinitiator. Suitable additional photoinitiators are described

above.

If the composition comprises a radically crosslinkable component, the curing process, espe-
cially of compositions that are pigmented (for example with titanium dioxide), can also be as-
sisted by the addition of a component that is radical-forming under thermal conditions, such
as an azo compound, for example 2,2'-azobis(4-methoxy-2,4-dimethylvaleronitrile), a triaze-
ne, a diazosulfide, a pentazadiene or a peroxy compound, such as, for example, a hydroper-
oxide or peroxycarbonate, for example tert-butyl hydroperoxide, as described, for example, in
EP 245639. The addition of redox initiators, such as cobalt salts, enables the curing to be

assisted by oxidative crosslinking with oxygen from the air.

The surface coating can be applied by one of the methods customary in the art, for example
by spraying, painting or immersion. When suitable surface coatings are used, electrical ap-
plication, for example by anodic electrophoretic deposition, is also possible. After drying, the
surface coating film is irradiated. If necessary, the surface coating film is then fully cured by

means of heat treatment.
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It is known from EP 592139 that oxime derivatives can be used as acid generators, which

can be activated by light in compositions that are suitable for the surface treatment and clea-
ning of glass, aluminium and steel surfaces. The use of such compounds in organosilane
systems results in compositions that have significantly better storage stability than those ob-
tained when the free acid is used. The compounds of formula I, Il or |l are also suitable for
this application.

The oxime derivatives of the present invention can also be used to shape polymers that un-
dergo an acid induced transition into a state where they have the required properties using
photolithography. For instance the oxime derivatives can be used to pattern conjugated em-
issive polymers as described, for example, in M.L. Renak; C. Bazan; D. Roitman; Advanced
materials 1997, 9, 392. Such patterned emissive polymers can be used to manufacture mi-
croscalar patterned Light Emitting Diodes (LED) which can be used to manufacture displays
and data storage media. In a similar way precursors for polyimides (e.g. polyimid precursors
with acid labile protecting groups that change solubility in the developer) can be irradiated to
form patterned polyimide layers which can serve as protective coatings, insulating layers and

buffer layers in the production of microchips and printed circuit boards.

The formulations of the invention may also be used as conformal coatings, photoimagable
insulating layers and dielectrics as they are used in sequential build up systems for printed

circuit boards, stress buffer layers in the manufacturing of integrated circuits.

It is known that conjugated polymers like, e.g. polyanilines can be converted from semicon-
ductive to conductive state by means of proton doping. The oxime derivatives of the present
invention can also be used to imagewise irradiate compositions comprising such conjugated
polymers in order to form conducting structures (exposed areas) embedded in insulating ma-
terial (non exposed areas). These materials can be used as wiring and connecting parts for

the production of electric and electronic devices.

Suitable radiation sources for the compositions comprising compounds of formula I, Hl or Il

are radiation sources that emit radiation of a wavelength of approximately from 150 to 1500,
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10 102#19&(%4,)%%9%%‘&1@ fluorescent tubes, fluorescent lamps, argon filament lamps, electronic
flash lamps, photographic flood lights, electron beams and X-ray beams generated by means
of synchrotrons or laser plasma. The distance between the radiation source and the sub-
strate according to the invention to be irradiated can vary, for example, from 2 cm to 150 cm,
according to the intended use and the type and/or strength of the radiation source. Suitable
radiaiton sources are especially mercury vapour lamps, especially medium and high pres-
sure mercury lamps, from the radiation of which emission lines at other wavelengths can, if
desired, be filtered out. That is especially the case for relatively short wavelength radiation.
It is, however, also possible to use low energy lamps (for example fluorescent tubes) that are
capable of emitting in the appropriate wavelength range. An example thereof is the Philips
TLO3 lamp. Another type of radiation source that can be used are the light emitting diodes
(LED) that emitt at different wavelengths throughout the whole spectrum either as small band
emitting source or as broad band (white light}) source. Also suitable are laser radiation
sources, for example excimer lasers, such as Kr-F lasers for irradiation at 248 nm, Ar-F la-
sers at 193 nm, or F,laser at 157 nm. Lasers in the visible range and in the infrared range
can also be used. Especially suitable is radiation of the mercury i, h and g lines at wa-
velengths of 365, 405 and 436 nanometers. A suitable laser-beam source is, for example,
the argon-ion laser, which emits radiation at wavelengths of 454, 458, 466, 472, 478, 488
and 514 nanometers. Nd-YAG-lasers emitting light at 1064 nm and its second and third har-
monic (532 nm and 355 nm respectively) can also be used. Also suitable is, for example, a
helium/cadmium laser having an emission at 442 nm or lasers that emit in the UV range.
With that type of irradiation, it is not absolutely essential to use a photomask in contact with
the photopolymeric coating to produce a positive or negative resist; the controlied laser beam
is capable of writing directly onto the coating. For that purpose the high sensitivity of the
materials according to the invention is very advantageous, allowing high writing speeds at
relatively low intensities. On irradiation, the oxime derivatives in the composition in the irra-

diated sections of the surface coating decompose to form the acids.

In contrast to customary UV curing with high-intensity radiation, with the compounds accor-

ding to the invention activation is achieved under the action of radiation of relatively low in-
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artificial radiation sources customarily used in UV curing. The absorption characteristics of
the compounds according to the invention are as well suitable for exploiting sunlight as a na-
tural source of radiation for curing. Daylight-equivalent artificial light sources that can be used
to activate the compounds according to the invention are to be understood as being pro-
jectors of low intensity, such as certain fluorescent lamps, for example the Philips TL05 spe-
cial fluorescent lamp or the Philips TLO9 special fluorescent lamp. Lamps having a high day-
light content and daylight itself are especially capable of curing the surface of a surface-coa-
ting layer satisfactorily in a tack-free manner. In that case expensive curing apparatus is su-
perfluous and the compositions can be used especially for exterior finishes. Curing with day-
light or daylight-equivalent light sources is an energy-saving method and prevents emissions
of volatile organic components in exterior applications. In contrast to the conveyor belt
method, which is suitable for flat components, daylight curing can also be used for exterior
finishes on static or fixed articles and structures.
The surface coating to be cured can be exposed directly to sunlight or daylight-equivalent
light sources. The curing can, however, also take place behind a transparent layer (e.g. a
pane of glass or a sheet of plastics).

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

Example 1: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-methylisulfonate

1.1: 2,2,2-Trifluoro-1-phenyl-ethanone oxime

25 g (0.144 mol) of 2,2,2-Trifluoro-1-phenyl-ethanone are dissolved in 40 ml of ethanol at
80°C. To the solution are added dropwise 10.5 g (0.151 mol) of hydroxylammonium chloride
and 20.1 g (0.245 mol) of sodium acetate dissolved in 20 mi of water. The reaction mixture
is refluxed overnight, and the solvent is distilled off by a rotary evaporator. The residue is
poured into water, the white precipitate is rinsed with water and dried under vacuum, yielding
24.4 g of 2,2,2-trifluoro-1-phenyl-ethanone oxime. The crude product is used in the next step
without further purfication.

12: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-methylsulfonate
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ethyl acetate. The organic phase is washed with water and brlne dried over MgSQO,, and

concentrated. The residue is purified by reprecipitation using methanol and water, yielding
2.3 g (8.6 mmol; 81 %) of 2,2,2-trifluoro-1-phenyl-ethanone oxime-O-(methanesulfonate) as
a white solid with a meltinf point (mp.) of 51-64°C. The structure is confirmed by the 'H-NMR
spectrum (CDCls). 8 [ppm]: 3.26 (s, 3H), 7.47-7.63 (m, 5H).

Example 2: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-(10-camphorylsulfonate)

2.0 g (10.6 mmol) of 2,2,2-trifluoro-1-phenyl-ethanone oxime (prepared as described in ex-
ample 1.1) are dissolved in 40 mi of THF and cooled in an ice bath. To the solution are add-
ed 2.9 g (11.6 mmol) of 10-camphorylsulfonyl chloride, followed by dropwise addition of 1.6 g
(15.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 2.5 hours, poured into
ice water, and extracted with ethyl acetate. The organic phase is washed with water and
brine, dried over MgSQO,, and concentrated. The residue is purified by flash chromatography
on silica gel with ethyl acetate and hexane (1:9) as eluent, yielding 2.2 g (5.5 mmol; 52 %) of
2,2,2-trifluoro-1-phenyl-ethanone oxime-O-(10-camphorylsulfonate) as a pale yellow liquid.
The structure is confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 0.92 (s, 3H),
1.14(Z)/1 18(E) (s, 3H), 1.40-1.50 (m, 1H), 1.66-1.75 (m, 1H), 1.92-2.19 (m, 3H), 2.34-2.55
(m, 2H), 3.28(E)/3.33(Z) (d, 1H), 3.87(2)/3.97(E) (d, 1H), 7.48-7.65 (m, 5H). The 'H-NMR re-
veals that the product is a 9:1 mixture of Z and E isomers. The signals are tentatively as-
signed to the E- and Z-conformations.

Example 3: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-(4-methoxyphenylsulfonate)

2.0 g (10.6 mmol) of 2,2,2-trifluoro-1-phenyl-ethanone oxime (prepared as described in ex-
ample 1.1) are dissolved in 40 ml of THF and cooled in an ice bath. To the solution are ad-
ded 2.4 g (11.7 mmol) of 4-methoxyphenyisulfonyi chloride, followed by dropwise addition of
1.6 g (15.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 5 hours, poured
into ice water, and extracted with ethyl acetate. The organic phase is washed with water and
brine, dried over MgSQ,, and concentrated. The residue is purified by recrystallization from
methanol, yielding 2.3 g (6.5 mmol; 61 %) of 2,2,2-trifluoro-1-phenyl-ethanone oxime-O-(4-
methoxyphenylsulfonate) as a white solid, mp. 69-73°C. The structure is confirmed by the
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Example 4: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-(1-naphthylsulfonate)

2.0 g (10.6 mmol) of 2,2,2-trifluoro-1-phenyl-ethanone oxime (prepared as described in ex-
ample 1.1) are dissolved in 40 ml of THF and cooled in an ice bath. To the solution are ad-
ded 2.6 g (11.6 mmol) of 1-naphthylsulfonyl chloride, followed by dropwise addition of 1.6 g
(15.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 4 hours, poured into
ice water, and extracted with ethyl acetate. The organic phase is washed with water and bri-
ne, dried over MgSQO,, and concentrated. The residue is purified by reprecipitation using
acetone and water, yielding 3.7 g (9.8 mmol; 92 %) of 2,2,2-trifluoro-1-phenyl-ethanone oxi-
me-O-(1-naphthylsulfonate) as white solid, mp. 96-104°C. The structure is confirmed by the
'H-NMR spectrum (CDCla). § [ppm]: 7.23-7.38 (m, 2H), 7.43-7.85 (m, 6H), 7.95-8.05 (m, 1H),
8.18-8.27 (m, 1H), 8.37-8.83 (m, 2H).

Example 5: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-O-(2-naphthylsulfonate)

2.0 g (10.6 mmol) of 2,2,2-trifluoro-1-phenyl-ethanone oxime (prepared as described in ex-
ample 1.1) are dissolved in 40 ml of THF and cooled by ice bath. To the solution are added
2.6 g (11.6 mmol) of 2-naphthylsulfonyl chloride, followed by dropwise addition of 1.6 g
(15.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 4 hours, poured into
ice water, and extracted with ethyl acetate. The organic phase is washed with water and bri-
ne, dried over MgSQ,, and concentrated. The residue is purified by recrystallization from
methanol, yielding 2.8 g (7.4 mmol; 70 %) of 2,2,2-trifluoro-1-phenyl-ethanone oxime-O-(2-
naphthylsulfonate) as white solid, mp. 117-120°C. The structure is confirmed by the 'H-NMR
spectrum (CDCly). 8 [ppm]: 7.37-7.58 (m, 5H), 7.64-7.78 (m, 2H), 7.92-8.09 (m, 4H), 8.63 (s,
1H).

Example 6: 2,2,2-Trifluoro-1-phenyl-ethanone oxime-0-(2,4,6-trimethyiphenylsulfonate)

2.0 g (10.6 mmol) of 2,2,2-trifluoro-1-phenyl-ethanone oxime (prepared as described in ex-
ample 1.1) are dissolved in 40 ml of THF and cooled in an ice bath. To the solution are ad-
ded 2.5 g (11.6 mmol) of 2,4,6-trimethylphenylsulfonyl chloride, followed by dropwise additi-
on of 1.6 g (15.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 4.5 hours,
poured into ice water, and extracted with ethyl acetate. The organic phase is washed with

water and brine, dried over MgSQ,, and concentrated. The residue is purified by reprecipita-
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that the product is a 4:1 mixture of Z and E isomers. The signals are tentatively assigned to
the E- and Z-conformations.

Example 7: 2,2,2-Trifluoro-1-(4-methylphenyl)-ethanone oxime-O-(10-camphorylsulfonate)
7.1. 2,2,2-Trifluoro-1-(4-methylphenyl)-ethanone

50.0 g (0.543 mol) of toluene and 66.3 g (0.543 mol) of 4-dimethylaminopyridine are mixed in
700 mi of CH,Cl, and cooled in anice bath. To the solution are added dropwise 114.0 g
(0.543 mol) of trifluoroacetic anhydride, followed by 167 g (1.25 mol) of AlCl; by portions. The
reaction mixture is stirred at room temperature overnight, poured into ice wter, and extracted
with CH.Cl,. The organic phase is washed with water, dried over MgSQO,, and concentrated.
The residue is distilled at 90°C/15 mm Hg, yielding 49.5 g of the product as a colorless liquid.
7.2: 2,2,2-Trifluoro-1-(4-methylphenyl)-ethanone oxime

49.5 g (0.263 mol) of 2,2,2-trifluoro-1-(4-methylphenyl)-ethanone are dissolved in 250 ml of
ethanol at 80°C. To the solution are added dropwise 19.2 g (0.276 mol) of hydroxylammoni-
um chloride and 36.7 g (0.447 mol) of sodium acetate dissolved in 125 ml of water. The rea-
ction mixture is refluxed for 3.5 hours. The mixture is poured into ice water, affording a white
solid. The filtration yields 39.2 g of 2,2,2-trifluoro-1-(4-methylphenyl)-ethanone oxime as a
white solid, mp. 54-68°C. The crude product is used in the next step without further purifica-
tion.

7.3: 2,2,2-Trifluoro-1-(4-methylphenyl)-ethanone oxime-O-(10-camphorylsulfonate)

3.0 g (14.8 mmoil) of 2,2,2-trifluoro-1-(4-methylphenyl)-ethanone oxime are dissolved in 30 ml
of THF and cooled by an ice bath. To the solution are added 4.1 g (16.2 mmol) of 10-cam-
phorylsulfonyl chloride, followed by dropwise addition of 2.3 g (22.2 mmol) of triethylamine.
The reaction mixture is stirred at 0°C for 90 min, poured into ice water, and extracted with
ethyl acetate. The organic phase is washed with water and brine, dried over MgSQ,, and
concentrated. The residue is purified by flash chromatography on silica gel with ethyl acetate
and hexane (1:9) as an eluent, yielding 3.2 g (7.7 mmol; 52 %) of 2,2,2-trifluoro-1-(4-me-
thylphenyl)-ethanone oxime-0-(10-camphorylsulfonate) as a colorless liquid. The structure
s confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 0.92 (s, 3H), 1.14(Z)/1.18(E) (s, 3H),
1.42-1.50 (m, 1H), 1.64-1.74 (m, 1H), 1.93-2.18 (m, 3H), 2.35-2.56 (m, 5H), 3.28(E)/3.33(Z)
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Example 8: 2,2,2-Trifluoro-1-(4-methylphenyl)-ethanone oxime-O-(methylsulfonate)

3.0 g (14.8 mmol) of 2,2,2-trifluoro-1-(4-methylphenyl)-ethanone oxime (prepared as describ-
ed in example 7.2) are dissolved in 30 ml of THF and cooled by an ice bath. To the solution
are added 1.9 g (16.2 mmol) of methylsulfonyl chloride, followed by dropwise addition of
2.3 g (22.2 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 4 hours, poured
into ice water, and extracted with ethyl acetate. The organic phase is washed with water and
brine, dried over MgSQy,, and concentrated. The residue is purified by flash chromatography
on silica gel with ethyl acetate and hexane (15:85) as an eluent, yielding 2.6 g (9.2 mmol,
62 %) of 2,2,2-trifluoro-1-(4-methyiphenyl)-ethanone oxime-O-(methylsulfonate) as a white
solid, mp. 56-67 °C. The structure is confirmed by the 'H-NMR spectrum (CDCls). 8 [ppm]:
2.42 (s, 3H), 3.27 (s, 3H), 7.26-7.53 (m, 4H).
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9.1: 2,2,2-Trifluoro-1-(2-methylphenyl)-ethanone

A Grignard reagent is prepared from 25.0 g (0.146 mol) of 2-bromotoluene and 4.3 g (0.175
mol) of magnesium in 100 ml of diethyl ether. The Grignard reagent is added dropwise to a
solution of 22.8 g (0.161 mol) ethyl trifluoroacetate in 120 ml of diethyl ether at -78°C. The
reaction mixture is allowed to warm to room temperature and stirred for one additional hour.
300 ml of NH4Cl ag and 100 m| of 1N HCI are then added to the mixture. The aqueous pha-
se is removed, the organic phase is washed with NH;Cl aq and brine, dried over MgSQ,, and
concentrated. The residue is purified by flash chromatography on silica gel with hexane as
an eluent, yielding 6.3 g of 2,2,2-trifluoro-1-(2-methylphenyl)-ethanone as colorless liquid.
9.2: 2,2,2-Trifluoro-1-(2-methylphenyl)-ethanone oxime

3.7 g (0.020 mol) of 2,2,2-trifluoro-1-(2-methylphenyl)-ethanone are dissolved in 20 ml of eth-
anol at 80°C. To the solution are added dropwise 1.4 g (0.020 mol) of hydroxylammonium
chloride and 2.7 g (0.033 mol) of sodium acetate dissolved in 10 ml of water. The reaction
mixture is refluxed for 5 hours, poured into ice water, and extracted with ethyl acetate. The
organic phase is washed with water and brine, dried over MgSQ,, and concentrated, yielding
2.7 g of 2,2,2-trifluoro-1-(2-methylphenyl)-ethanone oxime as a white solid. The crude pro-
duct is used in the next reaction step without further purification.

9.3: 2,2,2-Trifluoro-1-(2-methyiphenyl)-ethanone oxime-O-(10-camphorylsulfonate)

1.2 g (6.9 mmol) of 2,2,2-trifluoro-1-(2-methylphenyl)-ethanone oxime are dissolved in 30 ml
of THF and cooled by ice bath. To the solution are added 1.6 g (6.5 mmol) of 10-camphoryi-
sulfonyl chloride, followed by dropwise addition of 0.90 g (8.9 mmol) of triethylamine. After
the reaction mixture is stirred at 0°C for 3 hours, it is poured into ice water, and extracted
with ethyl acetate. The organic phase is washed with water and brine, dried over MgSQ,,
and concentrated. The residue is purified by flash chromatography on silica gel with ethyl
acetate and hexane (1:9) as an eluent, yielding 1.2 g (2.9 mmol; 49 %) of 2,2,2-trifluoro-1-(2-
methylphenyl)-ethanone oxime-O-(10-camphoryisulfonate) as a colorless liquid. The structu-
re is confirmed by the 'H-NMR spectrum (CDCl3). § {ppm]: 0.92 (s, 3H), 1.12(Z)/1.18(E) (s,
3H), 1.38-1.50 (m, 1H), 1.55-1.75 (m, 1H), 1.90-2.18 (m, 3H), 2.28-2.53 (m, 5H), 3.25-3.38
(m, 1H), 3.84(2)/3.90(E) (d, 1H), 7.15-7.46 (m, 4H). The 'H-NMR reveals that the product is
a 7:3 mixture of Z and E isomers. The signals are tentatively assigned to the E- and Z-

conformations.
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crude product as colorless liquid. This crude product is used in the next reaction step without
further purification,
10.2: 2,2,2-Trifluoro-1-(2,4-dimethylphenyl)-ethanone oxime
12.6 g (0.062 mol) of 2,2,2-trifluoro-1-(2,6-dimethylphenyl)-ethanone are dissolved in 30 ml
of ethanol at 80°C. To the solution are added dropwise 4.6 g (0.066 mol) of hydroxylammo-
nium chloride and 8.7 g (0.106 mol) of sodium acetate dissolved in 15 ml of water. The reac-
tion mixture is refluxed overnight, affording white precipitation. The mixture is poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water, NH,Cl aq,
and brine, dried over MgSQ,, and concentrated, vyielding 11.9 g of crude 2,2,2-trifluoro-1-
(2,4-dimethylphenyl)-ethanone oxime as a colorless liquid. The crude product is used in the
next reaction step without further purification.
10.3: 2,2,2-Trifluoro-1-(2,4-dimethylphenyl)-ethanone oxime-O-(10-camphorylsulfonate)
2.0 g (9.2 mmol) of 2,2,2-trifluoro-1-(2,4-dimethylphenyl)-ethanone oxime are dissolved in 20
ml of THF and cooled by ice bath. To the solution are added 2.5 g (10.1 mmol) of 10-cam-
phorylsulfonyl chloride, followed by dropwise addition of 1.4 g (13.8 mmol) of triethylamine.
The reaction mixture is stirred at 0°C for 50 min, poured into ice water, and extracted with
ethyl acetate. The organic phase is washed with water and brine, dried over MgS0O,, and
concentrated. The residue is purified by flash chromatography on silica gel with ethyl acetate
and hexane (3:7) as eluent, yielding 2.2 g (5.0 mmol; 54 %) of 2,2,2-trifluoro-1-(2,4-dimeth-
ylphenyl)-ethanone oxime-O-(10-camphorylsulfonate) as a colorless liquid. The structure is
confirmed by the 'H-NMR spectrum (CDCls). & [ppm]: 0.92 (s, 3H), 1.12(Z2)/1.18(E) (s, 3H),
1.38-1.50 (m, 1H), 1.54-1.80 (m, 1H), 1.90-2.58 (m, 11H), 3.25-3.38 (m, 1H), 3.83(Z)/3.88(E)
(d, 1H), 7.03-7.28 (m, 3H). The 'H-NMR reveals that the product is a 3:2 mixture of Z and E

isomers. The signals are tentatively assigned to the E- and Z-conformations.
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(5.8 mmol; 57 %) of 2,2,2-trifluoro-1-(2,4-dimethylphenyl)-ethanone oxime-0-(2-naphthylsul-
fonate) as a colorless liquid. The structure is confirmed by the 'H-NMR spectrum (CDCls). § |
ppm]: 2.05(E)/2.10(2) (s, 3H), 2.31(E)/2.35(Z) (s, 3H), 6.92-7.13 (m, 3H), 7.61-7.77 (m, 2H),
7.88-8.08 (m, 4H), 8.61 (s, 1H). The 'H-NMR reveals that the product is a 7:3 mixture of Z
and E isomers. The signals are tentatively assigned to the E- and Z-conformations.

Example 13: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime-O-(10-camphorylsul-
fonate)

13.1: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone

50.0 g (0.416 mol) of mesitylene and 50.8 g (0.416 mol) of 4-dimethylaminopyridine are mix-
ed in 600 ml of CH,Cl, and cooled in an ice bath. To the solution are added dropwise 87.4 g
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(0. 416 mol) of trifluoroacetic anhydride, followed by 128 g (0.957 mol) of AICI; by portions.

The reaction mixture is stirred at room temperature overnight, poured into ice wter, and ex-
tracted with CH,Cl,. The organic phase is washed with water, dried over MgSQy,, and con-
centrated. The residue is distilled at 100°C/1 mm Hg, yielding 44.6 g of the crude product as
a colorless liquid. The crude product is used in the next step without further purification.
13.2: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime

6.3 g (0.029 mol) of 2,2,2-trifluoro-1-(2,4,6-trimethylphenyl)-ethanone are dissolved in 30 mi
of ethanol at 80°C. To the solution are added dropwise 2.0 g (0.029 mol) of hydroxylammo-
nium chloride and 4.1 g (0.050 mol) of sodium acetate dissolved in 15 ml of water. The reac-
tion mixture is refluxed overnight, poured into ice water, and extracted with ethyl acetate. The
organic phase is washed with brine, dried over MgSQO,, and concentrated. The residue is pu-
rified by recrystallization from 20 ml of hexane, yielding 1.9 g of 2,2,2-trifluoro-1-(2,4,6-tri-
methylphenyl)-ethanone oxime in the form of white crystals, mp. 119-125°C.

13.3: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime-O-(10-camphorylsulfonate)
1.8 g (7.8 mmol) of 2,2,2-trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime are dissolved in
20 ml of THF and cooled by an ice bath. To the solution are added 2.2 g (8.6 mmol) of 10-
camphorsulfonyl chloride, followed by dropwise addition of 1.2 g (11.7 mmol) of triethylam-
ine. The reaction mixture is stirred at 0°C for 50 min, poured into ice water, and extracted
with ethyl acetate. The organic phase is washed with water and brine, dried over MgSQy,
and concentrated. The residue is purified by flash chromatography on silica gel with ethyl
acetate and hexane (1:4) as eluent, yielding 3.4 g (7.6 mmol; 97 %) of 2,2,2-trifluoro-1-(2,4,6-
trimethylphenyl)-ethanone oxime-O-(10-camphorylisulfonate) as a colorless liquid. The
structure is confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 0.92 (s, 3H), 1.14 (s, 3H),
1.40-1.49 (m, 1H), 1.65-1.75 (m, 1H), 1.98-2.47 (m, 14H), 3.35 (d, 1H), 3.84 (d, 1H), 7.12 (s,
2H).

Example 14: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime-O-(1-naphthylsulfona-
te)

2.0 g (8.7 mmol) of 2,2,2-trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime (prepared as de-
scribed in example 13.2) are dissolved in 40 ml of THF and cooled in an ice bath. To the so-
lution are added 2.2 g (9.5 mmol) of 1-naphthyisulfonyl chioride, followed by dropwise addi-
tion of 1.3 g (13.0 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 150 min,
poured into Ice water, and extracted with ethyl acetate. The organic phase is washed with
water and brine, dried over MgSQ,, and concentrated. The residue is purified by recrysta-
llization from 5 ml of methanol, yielding 1.5 g (3.6 mmol; 41 %) of 2,2,2-trifluoro-1-(2,4,6-tn-
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#1099&' ( Inethylphenyl)-ethanone oxime-O-(1-naphthylsulfonate) as a white solid, mp. 137-145 °C.

The structure is confirmed by the 'H-NMR spectrum (CDClg). § [ppm]: 1.88-2.39 (m, 9H),
6.49-7.12 (m, 2H), 7.56-7.72 (m, 3H), 8.00 (t, 1H), 8.22 (d, 1H), 8.37-8.54 (m, 2H).

Example 15: 2,2,2-Trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime-O-(2-naphthylsulfona-
te)

2.0 g (8.7 mmol) of 2,2,2-trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime (prepared as de-
scribed in example 13.2) are dissolved in 50 ml of THF and cooled by an ice bath. To the so-
lution are added 2.2 g (9.5 mmol) of 2-naphthylsulfonyl chloride, followed by dropwise addi-
tion of 1.4 g (14.3 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 210 min,
poured into ice water, and extracted with ethyl acetate. The organic phase is washed with
water and brine, dried over MgSQ,, and concentrated. The residue is purified by recrystal-
lization from hexane and ethyl acetate solution (9:1), yielding 1.5 g (3.6 mmol; 41 %) of 2,2,2-
trifluoro-1-(2,4,6-trimethylphenyl)-ethanone oxime-O-(2-naphthylsulfonate) as a white solid,
mp. 106-113°C. The structure is confirmed by the 'H-NMR spectrum (CDCl3). 8 [ppm]: 2.21
(s, 3H), 2.30 (s, 6H), 7.01 (s, 2H), 7.63-7.76 (m, 2H), 7.96 (t, 2H), 8.03 (d, 2H), 8.62 (s, 1H).

Example 16: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-methylsulfonate

16.1: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone

29.0 g (0.268 mol) of anisole and 32.8 g (0.268 mol) of 4-dimethylaminopyridine are mixed in
300 ml of CH,Cl, and cooled by an ice bath. To the solution are added dropwise 56.3 g
(0.268 mo!) of trifluoroacetic anhydride, followed by 82.2 g (0.616 mol) of AICl3 by portions.
The reaction mixture is stirred at room temperature overnight, poured into ice water, and ex-
tracted with CH.Cl,. The organic phase is washed with water, dried over MgSQs, and con-
centrated. The residue is purified by flash chromatography on silica gel with ethyl acetate
and hexane (5:95), yielding 37.8 g of the product as a brownish liquid.

16.2: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime

37.2 g (0.182 mol) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone are dissolved in 150 mi of
ethanol at 80°C. To the solution are added dropwise 13.3 g (0.191 mol) of hydroxylammoni-
um chloride and 25.4 g (0.309 mol) of sodium acetate dissolved in 75 ml of water. The reac-
tion mixture is refluxed for 4 hours. The mixture is poured into ice water, the precipitate is fil-
tered, yielding 30.0 g of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone oxime as a pale yellow
solid. The crude product is used in the next reaction step without further purification.

16.3: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-(methylsulfonate)
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5 g (30.0 mmol) of 2,2,2-trifluoro-1- (4-me hoxyphenyl) -ethanone oxime are dissolved in 25
ml of THF and cooled in an ice bath. To the solution are added 3.8 g (33.0 mmol) of methan-
esulfonyl! chloride, followed by dropwise addition of 4.6 g (45.0 mmol) of triethylamine. The
reaction mixture is stirred at 0°C for 5 hours, poured into ice water, and extracted with ethyl
acetate. The organic phase is washed with water and brine, dried over MgSQ., and con-
centrated. The residue is purified by recrystallization from 15 ml of ethanol, yielding 5.9 g
(20.0 mmol; 67 %) of 2,2 2-trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-(methylsul-
fonate) as a white solid, mp. 47-51 °C. The structure is confirmed by the 'H-NMR spectrum

(CDCly). & [ppm]: 3.27 (s, 3H), 3.88 (s, 3H), 7.00 (d, 2H), 7.55 (d, 2H).

Example 17: 2,2,2-Trifluoro-1-(4-methyithiophenyl)-ethanone oxime-O-methyisulfonate
17.1: 2,2,2-Trifluoro-1-(4-methylthiophenyl)-ethanone

50.0 g (0.403 mol) of thioanisole and 49.2 g (0.403 mol) of 4-dimethylaminopyridine are mix-
ed in 500 ml of CH,Cl, and cooled in an ice bath. To the solution are added dropwise 84.6
g (0.403 mol) of trifluoroacetic anhydride, followed by 123.0 g (0.926 mol) of AICl; by porti-
ons. The reaction mixture is stirred at room temperature overnight, poured into ice water,
and extracted with CH,Cl,. The organic phase is washed with water, dried over MgSQ,, and
concentrated, yielding 50.0 g of 2,2,2-trifluoro-1-(4-methylthiophenyl)-ethanone as a yellow
solid. The crude product is used in the next reaction step without further purification.

17.2: 2,2,2-Trifluoro-1-(4-methyithiophenyl)-ethanone oxime

49.3 g (0.224 mol) of 2,2,2-trifluoro-1-(4-methyithiophenyl)-ethanone are dissolved in 250 ml
of ethanol at 80°C. To the solution are added dropwise 16.3 g (0.235 mol) of hydroxylammo-
nium chloride and 31.2 g (0.381 mol) of sodium acetate dissolved in 125 mi of water. The re-
action mixture is refluxed for 6.5 hours, and poured into ice water. Filtration of the precipitate
yields 51.1 g of 2,2,2-trifluoro-1-(4-methylthiophenyl)-ethanone oxime, as a yellow solid. The
crude product is used in the next reaction step without further purification.

17.3: 2,2,2-Trifluoro-1-(4-methylthiophenyl)-ethanone oxime-O-(methylsulfonate)

5.9 g (25.0 mmol) of 2,2,2-trifluoro-1-(4-methylthiophenyl)-ethanone oxime are dissolved in
30 ml of THF and cooled by an ice bath. To the solution are added 3.2 g (28.0 mmol) of me-
thylsulfonyl chloride, followed by dropwise addition of 3.8 g (38.0 mmol) of triethylamine. The
reaction mixture is stirred at 0°C for 5 hours, poured into ice water, and extracted with ethyl
acetate. The organic phase is washed with water and brine, dried over MgSQ,, and con-
centrated. The residue is purified by recrystallization from 30 ml of ethanol, yielding 3.9 g

(12.4 mmol; 50 %) of 2,22-trifluoro-1-(4-methylthiophenyl)-ethanone oxime-O-(methylsul-
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fonate) as a pale yellowish solid, mp. 87-90°C. The structure is confirmed by the 'H-NMR

spectrum (CDCl3). 8 [ppm]: 2.52 (s, 3H), 3.26 (s, 3H), 7.31 (d, 2H), 7.47 (d, 2H).

Example 18: 2,2,2-Trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime-O-methylsulfonate
18.1: 2,2,2-Trifluoro-1-(3,4-dimethoxyphenyl)-ethanone

13.8 g (0.10 mol) of 1,2-dimethoxybenzene and 12.2 g (0.10 mol) of 4-dimethylaminopyridine
are mixed in 75 mi of CH,Cl, and cooled in an ice bath. To the solution are added dropwise
21.0 g (0.10 mol) of trifluoroacetic anhydride, followed by 32.0 g (0.24 mol) of AICI; by por-
tions. The reaction mixture is stirred at room temperature overnight, poured into ice water,
and extracted with CH,Cl,. The organic phase is washed with water, dried over MgSQ,, and
concentrated. The residue is purified by flash chromatography on silica gel with ethy! acetate
and hexane (1:9), yielding 2.9 g of product as white solid.

18.2: 2,2,2-Trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime

2.9 g (9.7 mmol) of 2,2,2-triflucro-1-(3,4-dimethoxyphenyl)-ethanone are dissolved in 12 ml
of ethanol at 80°C. To the solution are added dropwise 0.83 g (12.0 mmol) of hydroxylam-
monium chloride and 1.2 g (15.0 mmol) of sodium acetate dissolved in 6 ml of water. The re-
action mixture is refluxed for 7.5 hours, poured into ice water, and extracted with ether. The
organic phase is washed with water and brine, dried over MgSQ,, and concentrated, yielding
2.3 g of 2,2,2-trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime. The crude product is used
in the next reaction step without further purification.

18.3: 2,2,2-Trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime-O-methylsulfonate

2.3 g (9.0 mmol) of 2,2,2-trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime are dissolved in
20 ml of THF and cooled in an ice bath. To the solution are added 1.2 g (10.0 mmol) of me-
thylsulfonyl chloride, followed by dropwise addition of 1.5 g (15.0 mmol) of triethylamine. The
reaction mixture is stirred at 0°C for 5 hours, poured into ice water, and extracted with ethyl
acetate. The organic phase is washed with water and brine, dried over MgSQ,, and con-
centrated. The residue is purified by recrystallization from 15 ml of ethanol, yielding 2.2 g
(6.7 mmol; 74 %) of 2,.22-trifluoro-1-(3,4-dimethoxyphenyl)-ethanone oxime-O-(meth-
ylsulfonate) as a white solid, mp. 105-107 °C. The structure is confirmed by the 'H-NMR
spectrum (CDCly). 8 [ppm]: 3.27 (s, 3H), 3.91 (s, 3H), 3.95 (s, 3H), 6.96 (d, 1H), 7.05 (s, 1H),
7.20 (d, 1H).

Example 19: 2,2,3,3,4,4,4-Heptafluoro-1-phenyl-butanone oxime-0O-(10-camphorylsulfon-

ate)
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19.1: 2,2,3,3,4,4,4-Heptafluoro-1-phenyl-butanone oxime

10 g (0.037 mol) of 2,2,3,3,4,4,4-heptafluoro-1-phenyl-butanone are dissolved in 30 ml of

ethanol at 80°C. To the solution are added dropwise 2.6 g (0.038 mol) of hydroxylammoni-

um chloride and 5.1 g (0.062 mol) of sodium acetate dissolved in 15 ml of water. The reac-

tion mixture is refluxed for 6 hours. The mixture is poured into ice water, and extracted with

ethyl acetate. The organic phase is washed with brine, dried over MgSQOy4, and concentrated.

The residue is purified by recrystallization from 5 ml of hexane, yielding 4.7 g of 2,2,3,3,4,4,4-

heptafluoro-1-phenyl-butanone oxime as a white solid, mp. 57-60°C.

19.2: 2,2,3,3,4,4,4-Heptafluoro-1-phenyl-butanone oxime-O-(10-camphorylsulfonate)

2.0 g (10.6 mmol) of 2,2,3,3,4,4,4-heptafluoro-1-phenyl-butanone oxime are dissolved in 40

ml of THF and cooled in an ice bath. To the solution are added 2.9 g (11.6 mmol) of 10-cam-

phorylsulfonyl chloride, followed by dropwise addition of 1.6 g (16.0 mmol) of triethylamine.

The reaction mixture is stirred at 0°C for 4.5 hours, poured into ice water, and extracted with

ethyl acetate. The organic phase is washed with water and brine, dried over MgSO,, and

concentrated. The residue is purified by flash chromatography on silica gel with ethyl acetate

and hexane (1:9) as eluent, yielding 2.3 g (4.6 mmol; 43 %) of 2,2,3,3,4,4,4-heptafluoro-1-

phenyl-butanone oxime-O-(10-camphorylsulfonate) as a pale yellow liquid The structure is

confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 0.92 (s, 3H), 1.12(Z)/1.18(E) (s, 3H),

1.40-1.50 (m, 1H), 1.66-1.73 (m, 1H), 1.92-2.18 (m, 3H), 2.31-2.54 (m, 2H), 3.28(Z)/3.33(E)

(d, 1H), 3.83(2)/3.93(E) (d, 1H), 7.37-7.63 (m, 5H). The 'H-NMR reveals that the product is a

3:2 mixture of Z and E isomers. The signals are tentatively assigned to the E- and Z-

conformations.

Examples 20-36:

The compounds of examples 20 to 36 are obtained according to the method described in ex-

ample 1.2, using the corresponding educts. The structures and physical data are listed in ta-

ble 1.
A i
Table 1 A\/C=N-O-S’Ra
F,C 'cl)
Ex. Structure Purification State: mp(°C)/
Ra Re "H-NMR [8(ppm)]
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Ex. Structure Purification State: mp(°C)/
Ra . "H-NMR [8(ppm)]
recrystallization | white solid, 112-115/
20 CHaO—Q— _Q'CHa from ethanol 2.48 (s, 3H), 3.87 (s,

3H), 6.97 (d, 2H),
7.38 (d, 2H), 7.46 (d,
2H), 7.90 (d, 2H)
recrystallization white solid, 94-97 /
21 CHSO_Q‘ —Q’OCHs from methanol | 3.85 (s, 3H), 3.90 (s,
3H),6.97 (d, 2H),

7.03 (d, 2H), 7.46 (d,
2H), 7.95 (d, 2H)

chromatography | pale yellow liquid /
22 CHSO'Q‘ ‘@‘Cmst (hexane:ethyl 0.73-1.79 (m, 23H),
acetate = 95:5) 2.48-2.85 (m, 2H),
3.85 (s, 3H), 6.97 (d,
2H), 7.30-7.39 (m,
2H), 7.45 (d, 2H),
7.88-7.95 (m, 2H)

chromatography | pale yellow liquid /
CH@‘@' -CgHy7 (hexane:ethyl 0.87 (t, 3H), 1.21-
acetate = 9:1) 1.52 (m, 10H), 1.82-
1.92 (m, 2H), 3.39 (t,
2H), 3.37 (s, 3H),
6.99 (d, 2H), 7.54 (d,
2H)

recrystallization | white solid, 85-86 /

24 CHaS‘Q —Q—OCHa from hex- 2.51 (s, 3H), 3.91 (s,
ane/ethyl acetate | 3H), 7.04 (d, 2H),
7.28 (d, 2H), 7.37 (d,
2H), 7.95 (d, 2H)

23
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#109%R&' ()-!'/KF <#P #109%&& ()-!'P #10%&&' ()-!"'!"0?@\Bt X<sRlv P
H109R& ()-!'P #109%&R& ()-!'/Kf <#P #109%&& ()-!'P #109%&k& ()-!'P
#10%8& ()-!' BCDTj kl X<sRlv P #109&& ()-!'/Kf <#P #109%&& ()-!'P #109%&& ()-!'P
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Ex. Structure Purification State: mp(°C) /
Ra Re "H-NMR [§(ppm)]
chromatography | yellow liquid /
25 CHsSO- —Q—Cmst (hexane:ethyl 0.75-1.78 (m, 23H),
acetate = 95:5) 2.52(E) (s, 3H), 2.54-
2.85 (m, 2H), 7.02-
7.43 (m, 6H), 7.88-
7.95 (m, 2H)
chromatography | white solid, 40-41 /
26 CHss‘Q— -CgH17 (hexane:ethyl 0.82 (t, 3H), 1.13-
acetate = 95:5) 1.31 (m, 8H), 1.33-
1.43 (m, 2H), 1.74-
1.84 (m, 2H), 2.45 (s,
3H), 3.33 (t, 2H),
7.24 (d, 2H), 7.38 (d,
2H)
recrystallization | white solid, 122-128 /
27 CHaS‘Q' from toluene 2.52 (s, 3H), 7.28 (d,
2H), 7.37 (d, 2H),
7.65-7.77 (m, 2H),
7.92-8.07 (m, 4H),
8.62 (s, 1H)
H,C chromatography | white solid, 58-60 /
28 d -CHj (hexane:ethyl 2.19(E)/2.38(2) (s,
acetate = 4:1) 3H), 3.25 (s, 3H),
7.17-7.47 (m, 4H).
ZE=1:1
recrystallization white solid, 63-75/
29 Hﬁ-@- -CeHs from ethanol 2.40 (s, 3H), 7.20-
7.35 (m, 4H), 7.53-
7.76 (m, 3H), 8.03
(d, 2H)
30 chromatography | white solid, 68-76 /
C"@“ “CeHs (hexane:ethyl 7.33-7.78 (m, 7H),
acetate = 9:1) 7.97-8.08 (m, 2H)
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#10%8& ()-!'| DsRLv /P #109@&' ()-!' P #10%& ()-!'P #10%&& ()-!'P ne yoyom
#109R&' ()-!"'P #109%&&' ()-!'/Kf <#sS3sRlv P #10%&& ()-!'P #109%&& ()-! q:’
#109R&' ()-!"'P #109%&&' ()-!"' (/ KF <#P #109%&& ()-!' h8sRlv /Kf <#P #10%&k& ()-!'P
#10%8& ()-!' P #10%&& ()-!' P #10%&& ()-!' P #10%&& ()-!' hHsRlv /Kf <#P
#109%&& ()-1' P #109%&& ()-!' P #109%&&' () -l5.P #10%&& ()-!'P #10%&& ()-!'P
#109%R&' ()-!' sWsRlv /P #10%& ()-!'P #Z](.)O%&&' ()-'"0OP #10%&& ()-!'P
#109&R&' ()-!"'/Kf <#P
Ex. Structure Purification State: mp(°C)/
Ra Rs "H-NMR [8(ppm)]
31 | mixture of a- and B- chromatography | brownish yellow
naphthy! “CHs (hexane:ethyl solid, 55-57 /
acetate = 5:1) 3.25/3.27/3.30(s,3H),
7.47-8.05(m,7H):
mixture of a-,p-,E-,Z-
isomers
32 ©\ /@/ chromatography | yellow oil /
c -CHs (hexane:ethy! 3.24 (s, 3H), 4.04 (s,
k acetate = 5:1) 2H), 7.19 (m, 9H)
chromatography | white solid, 92-96 /
33 CcH CH.Cl, 3.24 (s, 3H), 4.31-
- 3
QO-(CHE)Z-O—@ 4.40 (m, 4H), 6.92-
7.07 (m, 5H), 7.28-
7.33 (m, 2H), 7.51-
7.61 (m, 2H)
chromatography | yellow oil /
34 | mixture of a- and p- “CsHy (hexane:ethyl 1.11 (t, 8H), 1.99 (m,
naphthyl acetate = 5:1) 2H), 3.39 (1, 2H),
7.44-8.02 (m, 7H);
mixture of a-, -, E-,
Z-isomers
@\ /@/ chromatography | yellow oil /
35 c “CaHy (hexane:ethyl 1.08 (t, 3H), 1.90 (m,
" acetate = 5:1) 2H), 3.39 (t, 2H),
7.19-7.43 (m, 9H)
0 precipitation with | white solid, 130
6 | mo-i~ ) “CaHy C2HsOH/H,0
o)

Example 37: ﬁ Oy
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<#HP #1098& ()-!'P #109&& ()-!' 45DYZ] "t X<sRlv /P #109&& ()-!'P

#109R& ()-!"'/KF <#P #1098&' ()-!'P #10%&&' ()-!' P #10%&&' ()-!' ~df hi nucCsRlv

| PP #109&& ()-!' P #109&& ()-1' P #109&& ()-1' P #109&& ()-!' P #109%&& ()-!'P
#109@&' ()-1" usS3sRlv P #100@&' ()-!' P #10%8& ()-!' P #100&& ()-!'P

#109R& ()-1' /K <#P #10%8&' ()-!'k; SRLV 7'Kf <#P #109&& ()-!' P #109&& ()-!"' &P
#109R& ()-!'P #109&& ()-!' P #109%&& ()-!'t TsRlv /Kf <#P #109%&& ()-!'P

wn=0

~

0
Compound of formula Ill, Ry is ©\ /©/ Rz is F; R’ is /\\s/©\
[o]

W\
0

I
(0]

The compound of example 37 is prepared by reacting 2 moles of the corresponding oxime
with one mole of the corresponding dichloride according to the method described in example
1.2. The compound is a white solid with a melting point of 111-112°C. 'H-NMR data [ppm]:
7.00-7.13 (m, 8H), 7.20-7.28 (m, 2H), 7.38-7.48 (m, 8H), 7.87 (t, 1H), 8.36 (d, 2H), 8.63 (s,
1H).

\ N—0—8O0LH,
Example 38: - C/CAQO-(CHZ)Z-O—@’C\
3 CF,
Compound of formula Il; Ry is @O-(CHE)Z-O—@ ; Rz is F; Rais -SO,CH3

The compound of example 38 is prepared by reacting 1 mole of the corresponding bisoxime
with 2 moles of the corresponding chioride according to the method described in example
1.2. The compound is isolated by chromatography with hexane:ethyl acetate (5:1) and is a
pale yellow liquid. '"H-NMR data [ppm]: 3.25/3.27 (s, 6H), 4.43 (s, 4H), 7.02-7.08 (m, 4H),
7.53-7.62 (m, 4H).

CH,0,8—~0—N

\ N—0=S0CH,
Example 39: ; C/COO-(CHE)Z-O—@’C\
3 CF,
Compound of formula Il: Ry’ is @o-(CHz)z-@ Ry is F: Rj is -SO,C3H-

The compound of example 39 is prepared as described in example 38. The compound is
isolated by chromatography with hexane:ethyl acetate (5:1) and is an orange liquid. "H-NMR
data [ppm]: 1.12 (1,6 H), 1.88-2.02 (m, 4H), 3.34-3.43 (m, 4H), 4.43 (s, 4H), 7.00-7.07 (m,
4H), 7.51-7.61 (m, 4H).

Examples 40-74:
The compounds of examples 40 to 74 are obtained according to the method described in ex-

ample 1.2, using the corresponding educts. The structures and physical data are listed in ta-
ble 2.
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| KP #1098&' ()-!' P #10%8& ()-!' P #10%&& ()-!' P #109&& ()-!'P

#109R& ()-!"'/Kf <#w ?sRlv /P #109&& ()-!' (P #109&& ()-'!' (P #109&& ()-!"' (P
#1098& ()-1' (/ Kf <#P #109%&& ()-!'x\ @Rlv /P #109%&& ()-!' P #109%&& ()-!'P
#1098&' ()-1'/Kf <#P #109&&' ()-!'P #10%&& ()-!' -t X8sRlv P #10%&& ()-!'P
#109R& ()-1'/KF <#P #10%8&' ()-!'P #1098& ()-!' P #109&& ()-!' - 23AXYZS7sRlv P
#109&& ()-1' 1 Kf <#P #109&& ()-!'P

O
R Il
Table 2 A\/C:N'O‘S'RB
F,C g
EX. Structure Purification State: mp(°C) /
Ra Rs "H-NMR [8(ppm))]

HC recrystallization | white solid, 126-127 /
40 CHaS_Q— o from metha- 2.34 (s, 3H), 2.52 (s,
’ nol/ethyl acetate | 3H), 2.60 (s, 6H),
7.04 (s, 2H), 7.29 (d,

2H), 7.38 (d, 2H)
H.C recrystallization | white solid, 101-102/
CHaO‘Q‘ 3 from methanol 2.34 (s, 3H), 2.60 (s,
6H),3.87 (s, 3H),
s 6.96-7.03 (m, 4H),
7.46 (d, 2H)
chromatography | white solid, 71-73 /
42 @‘O‘Q— -CHs (hexane:ethyl 3.26 (s, 3H), 7.06 (d,
acetate = 4:1) 2H), 7.11 (d, 2H),
7.24 (1, 1H), 7.43 (1,
2H), 7.53 (d, 2H)
CH, chromatography | pale yellow liquid /
a3 | o~ ) Hi& (hexane:ethyl | 0.93 (t, 3H), 1.13 (s,
acetate = 85:15) | 3H), 1.40-1.48 (m,
H, 1H), 1.67-1.75 (m,
1H), 1.93-2.18 (m,
3H), 2.33-2.46 (m,
2H), 2.52 (s, 3H),
3.34 (d, 1H), 3.85 (d,
1H), 7.32 (d, 2H),
7.47 (d, 2H)
recrystallization | white solid, 85-87 /
44 CHaO‘Q— from methanol 3.87 (s, 3H), 6.98 (d,
2H), 7.46 (d, 2H),
7.63-7.76 (m, 2H),
7.93-8.00 (m, 2H),
8.03 (d, 2H), 8.63 (s,
1H)
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Ex.

Structure

Ra

Rs

Purification

State: mp(°C)/
"H-NMR [8(ppm)]

45

oro-{C)

chromatography

(hexane:ethyl
acetate = 3:1)

colorless liquid /
0.93 (s, 3H), 1.14 (s,
3H), 1.40-1.49 (m,
1H), 1.68-1.77 (m,
1H), 1.93-2.18 (m,
3H), 2.35-2.46 (m,
2H), 3.35 (d, 1H),
3.85 (d, 1H), 3.88 (s,
3H), 7.00 (d, 2H),
7.54 (d, 2H)

46

CH,0

¢

recrystallization
from hex-

ane/ethyl acetate

white solid, 81-82 /
3.84 (s, 3H), 4.68 (s,
2H), 6.93 (d, 2H),
7.36 (d, 2H), 7.42 (s,
5H)

47

CH,0

¢

recrystallization
from hexane

white solid, 87-88 /
1.21 (d, 12H), 1.28
(d, 6H), 2.3 (m, 1H),
3.88 (s, 3H), 4.06 (m,
2H), 6.98 (d, 2H),
7.19 (s, 2H), 7.49 (d,
2H)

48

recrystallization
from hexane

white solid, 78-80 /
2.35 (s, 3H), 2.60 (s,
6H), 6.98-7.07 (m,
4H), 7.10 (d, 2H),
7.23 (t, 1H), 7.39-
7.47 (m, 4H)

49

CH,0

¢

chromatography

(hexane:ethyl
acetate = 5:1)

pale yellow liquid /
1.47 (d, 6H), 3.81
(m, 1H), 3.87 (s, 3H),
7.00 (d, 2H), 7.53 (d,
2H)

50

o)

-CsHy

chromatography

(hexane:ethyl
acetate = 5:1)

white solid, 69-70 /
1.12 (t, 3H), 1.94 (m,
2H), 2.53 (s, 3H),
3.39 (t, 2H), 7.30 (d,
2H), 7.45 (d, 2H)
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Ex. Structure Purification State: mp(°C) /
Ra Rs "H-NMR [8(ppm)]
51 CH, recrystallization | white solid, 51-52 /
CHaS‘Q— —c from hex- 1.47 (d,6H), 2.52 (s,
CHy ane/ethyl acetate | 3H), 3.80 (m, 1H),
7.32 (d, 2H), 7.46 (d,
2H)
52 chromatography | colorless liquid /
CHaSO— -CaHs (hexane:ethyl 0.96 (t, 3H), 1.49 (m,
acetate = 5:1) 2H), 1.87 (m, 2H),
2.58 (s, 3H), 3.40 (t,
2H), 7.32 (d, 2H),
7.46 (d, 2H)
53 chromatography | brownish yellow lig-
CHsO‘Q—‘ “CaHo (hexane:ethyl uid / 0.97 (t, 3H),
acetate = 5:1) 1.50 (m, 2H), 1.87
(m, 2H), 3.42 (t, 2H),
3.87 (s, 3H), 7.00 (d,
2H), 7.54 (d, 2H)
chromatography | white solid, 90-91 /
54 @OO— CHsO‘Q- (hexane:ethyl 3.93 (s, 3H), 6.98-
acetate = 5:1) 7.12 (m, 6H), 7.22 (1,
1H), 7.38-7.46 (m,
4H), 7.95 (d, 2H)
recrystallization | white solid, 147-148/
55 Q—O‘Q— from 2-propanol | 7.03 (d, 2H), 7.09 (d,
2H), 7.21 (t, 1H),
7.38-7.45 (m, 4H),
7.63-7.77 (m, 2H),
7.92-8.04 (m, 4H),
8.63 (s, 1H)
chromatography | brown liquid / 0.84-
56 QOQ -Gty (hexane:ethyl 0.93 (m, 3H), 1.20-
acetate = 9:1) 1.40 (m, 8H), 1.40-
1.54 (m, 2H),
1.88(2)/2.05(E) (m,
2H), 3.42(2)/3.65(E)
(t, 2H), 7.00-7.12 (m,
4H), 7.22 (t, 1H),
7.40 (t, 2H), 7.50 (d,

5 'No¥ 200
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2H). E:Z = 1:3 The
signals are tentatively
assigned to E- and Z-
isomers.
CH, chromatography | white solid, 70-72 /
57 @'O‘Q— HC-cH o, (hexane:ethyl 1.17-1.30 (m, 18H),
CH acetate = 6:1) 2.93 (m, 1H), 4.05
wo-ch CH, (m, 2H), 6.98-7.12
CH, (m, 4H), 7.15-7.27
(m, 3H), 7.37-7.48
(m, 4H)
/CHa chromatography | white solid, 67-68 /
58 @-0@ —CH (hexane:ethyl 1.48 (d, 6H), 3.82
CH, acetate = 5:1) (m, 1H), 6.98-7.12
(m, 4H), 7.22 (1, 1H),
7.43 (t, 2H), 7.50 (d,
2H)
chromatography | colorless liquid / 0.98
so | { Yo ) | Cits (hexane:ethyl | (t, 3H), 1.50 (m, 2H),
acetate = 8:1) 1.88 (m, 2H), 3.41 (1,
2H), 7.00-7.14 (m,
4H), 7.22 (t, 1H),
7.42 (t, 2H), 7.51 (d,
2H)
chromatography | white solid, 101-103 /
so | (s I | CHs (hexane:methyle | 3.25 (s, 3H), 7.23 (d,
ne chloride = 2H), 7.37-7.58 (m,
1:1) 7H)
chromatography | white solid, 54-55 /
61 CeHwo"@‘ “CHs (hexane:ethy! 0.90 (t, 3H), 1.22-
acetate = 5:1) 1.40 (m, 8H), 1.40-
1.52 (m, 2H), 1.83
(m, 2H), 3.27 (s, 3H),
4.00 (t, 2H), 6.98 (d,
2H), 7.54 (d, 2H)
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Ex. Structure Purification State: mp(°C) /
Ra Rs "H-NMR [5(ppm)]
chromatography | yellow liquid / 3.25
62 “CHs (hexane:ethyl (s, 3H), 4.05 (s, 2H),
acetate = 6:1) 7.18-7.35 (m, 7H),
7.45 (d, 2H)
chromatography | colorless liquid / 0.89
63 CﬂH‘vo@ “CsHy (hexane:ethy! (t, 3H), 1.11 (t, 3H),
acetate = 9:1) 1.24-1.40 (m, 8H),
1.41-1.52 (m, 2H),
1.80 (m, 2H), 1.94
(m, 2H), 3.39 (i, 2H),
4.00 (t, 3H), 6.98 (d,
2H), 7.53 (d, 2H)
recrystallization | white solid, 52-53 /
oa | cro{ ) “Chs from 2-propanol | 0.99 (t, 3H), 1.51 (m,
2H), 1.79 (m, 2H),
3.26 (s, 3H), 4.03 (t,
2H), 6.98 (d, 2H),
7.53 (d, 2H)
chromatography | pale yellow liquid /
65 Ca”s°‘©— “Cattr (hexane:ethyl 0.98 (t, 3H), 1.10 (t,
acetate = 5:1) 3H), 1.49 (m, 2H),
1.78 (m, 2H), 1.92
(m, 2H), 3.38 (t, 2H),
4.02 (t, 2H), 6.98 (d,
2H), 7.52 (d, 2H)
o recrystallization | white solid, 98/ 1.11
66 | [ ]@/ “Caltr with ethanol | (t, 3H), 1.92 (m, 2H),
© 3.39 (t, 2H), 4.32 (m,
4H), 6.97 (d, 1H),
7.05 (m, 2H)
s chromatography | yellow liquid / 1.12 (t,
67 U/ sty (hexane:ethyl 3H), 1.98 (m, 2H),
acetate = 5:1) 3.45 (t, 2H), 7.22-
7.27 (m, 1H), 7.77-
7.85 (m, 2H)

_2vUAZ%
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Ex.

Structure
Ra

Rs

Purification

State: mp(°C)/
"H-NMR [§(ppm)]

68

CH,
H,C-CH

C\ZHZSO

-CaHy

chromatography
(hexane:ethyl
acetate = 20:1)

yellow liquid / 0.88 {t,
3H), 1.12 (t, 3H),
1.18-1.43 (m, 22H),
1.44-1.53 (m, 2H),
1.83 (m, 2H), 1.95
(m, 2H), 3.28-3.42
(m, 3H), 4.01 (t, 2H),
6.84-6.90 (m, 1H),
7.38-7.42 (m, 2H)

69

-CsH7

chromatography
(hexane:ethyl
acetate = 3:1)

colorless liquid / 1.17
(t, 3H), 1.92 (m, 2H),
2.80 (s, 3H), 3.42 (t,
2H), 7.65 (d, 2H),
7.78 (d, 2H)

70

Q
.C.
C,HO N(CH,),0

-CsHy

chromatography
(hexane:ethyl
acetate = 3:1)

colorless liquid / 1.10
{t, 3H), 1.27(t, 3H),
1.92 (m, 2H), 2.82(t,
2H), 3.39 (t, 2H),
4.20(q, 2H), 4.30(m
4H), 7.02(d, 2H),
7.51(d, 2H)

71

H,C

ClsHaao@

-CsHy

chromatography
(hexane:ethyl
acetate = 13:1)

white solid, 38-40 /
0.88 (t, 3H), 1.10 (t,
3H), 1.22-1.42 (m
24H), 1.42-1.53 (m
2H), 1.78-1.86 (m,
2H), 1.88-1.98 (m
2H), 2.25 (s, 3H),
3.38 (t, 2H), 4.02 (t,
2H), 6.88 (d, 1H),
7.32 (s, 1H), 7.40 (d,
1H)

72

H,C

Cm*"z@‘@'

-CsH7

chromatography
(methylene chlo-
ride)

pale yellow liquid /
0.89 (t, 3H), 1.12 (t,
3H), 1.20-1.41 (m
16H), 1.42-1.53 (m,
2H), 1.83 (m, 2H),
1.94 (m, 2H), 2.24 (s,
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Ex. Structure Purification State: mp(°C) /
Ra Rs "H-NMR [5(ppm)]

3H), 3.40 (t, 2H),
4.01 (t, 2H), 6.87 (d,
1H), 7.33 (s, 1H),
7.40 (d, 1H)

o OH recrystallization white solid, 73-74 /
73 CSHFS-O‘Q s from ethanol 1.08-1.18 (m, 6H),
1.94 (m, 2H), 2.07
(m, 2H), 3.32 (t, 2H),
3.40 (t, 2H), 6.94 (d,
2H), 7.57 (d, 2H)

H.C chromatography | yellow solid, 105/
N -CsH> .

74 i "@' (hexane:ethyl 1.08 (t, 3H), 1.90 (m,

acetate = 3:1) 2H), 3.04 (s, 6H),

3.38 (t, 2H), 6.69 (d,

2H), 7.58 (d, 2H)
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Example 75: N P
CF, F.C \©\
CH,S SCH
Compound of formula lll, Ryis ¢ ‘Rsis F; Rs'is W 3§
3 \S /S

I\ 78
le) O

~

v

o=

3

The compound of example 75 is prepared by reacting 2 moles of the corresponding oxime
with one mole of the corresponding dichloride according to the method described in example
1.2. The compound is purified by recrystallization from toluene and is a white solid with a
melting point of 135-137°C. 'H-NMR data, & [ppm]: 2.53 (s, 6H), 7.32 (d, 4H), 7.39 (d, 4H),
7.88 (t, 1H), 8.36 (d, 2H), 8.63 (s, 1H).
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Compound of formula lll, Ry is . /©/ ;Rz2is F; Ry’ is j\s/©\ 7
3 \O

W\ //S\
o} o

The compound of example 76 is prepared by reacting 2 moles of the corresponding oxime
with one mole of the corresponding dichloride according to the method described in example
1.2. The compound is purified by recrystallization from ethanol and is a white solid with a
melting point of 127-128°C. "H-NMR data, & [ppm]: 3.88 (s, 6H), 6.98 (d, 4H), 7.47 (d, 4H),
7.87 (t, 1H), 8.35 (d, 2H), 8.62 (s, 1H).

C,H,0,8—0—N

\ N—O—8O,CH,
Example 77: OS -(CH,), @»
Compound of formula il; Ry is ‘@S(CH2)2 O

The compound of example 77 is prepared by reacting 1 mole of the corresponding bisoxime

Rg 1S F R3 IS - SOQC3H7

with 2 moles of the corresponding chloride according to the method described in example
1.2. The compound is isolated by recrystallization from methanol and is a white solid with a
melting point of 84-86°C. 'H-NMR data (CDCls); 8 [ppm]: 1.11 (t, 6H), 1.93 (m, 4H), 3.24 (s,
4H), 3.40 (t, 4H), 7.37 (d, 4H), 7.44 (d, 4H).

Example 78: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(mixture of E-, Z- isomers)

78.1: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime (mixture of E-, Z- isomers)

10 g (49.0 mmol) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone are dissolved in 100 mi of
ethanol. To the solution are added 4.1 g (58.8 mmol) of hydroxylammonium chloride and
11.9 ml (147 mmol) of pyridine. The reaction mixture is refluxed for 4 hours, and the solvent

is distilled off by a rotary evaporator. The residue is poured into 50 ml of water, and extrac-
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ted with 100 m| and 50 ml of ethyl acetate. The organic phase is washed with potassium hy-
drogen sulfate agueous solution, water, and brine, dried over MgSQO,, and concentrated. The
residue is purified by chromatography with methylene chloride, yielding 5.3 g of 2,2,2-trifluo-
ro-1-(4-methoxyphenyl)-ethanone oxime as a white solid with a melting point of 62-80°C. The
structure is confirmed by the 'H-NMR spectrum (CDCls). & [ppm): 3.84 (s, 3H),
6.93(E)/6.99(2) (d, 2H), 7.45(E)/7.55(Z) (d, 2H), 8.78 (br s, 1H). The signals are tentatively
assigned to the E- and Z-conformations. The spectrum indicates the compound is a mixture
of E- and Z-isomers. The ratio of the mixture is estimated to be E:Z = 1:1.

78.2: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (mixture of
E-, Z- isomers)

3.7 g (17.0 mmol) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone oxime (mixture of isomers)
are dissolved in 20 ml of THF and cooled in an ice bath. To the solution are added 2.7 g
(18.7 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 3.6 ml
(25.5 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into Ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by chromatography with meth-
ylene chloride, yielding 5.4 g (16.5 mmol; 97 %) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethan-
one oxime-O-(1-propylsulfonate) as a pale yellow liquid. The structure is confirmed by the
'H-NMR spectrum (CDCls). § [ppm]: 1.11 (t, 3H), 1.88-2.02 (m, 2H), 3.34-3.43 (m, 2H), 3.88
(s, 3H), 6.95-7.03 (m, 2H), 7.52-7.58 (m, 2H). The spectrum indicates the compound is a

mixture of E- and Z-isomers.

Example 79: 2,2,2-Trifluoro-1-(4-methoxyphenyi)-ethanone oxime-O-(1-propylsulfonate)
(single isomer)

79.1: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime (single isomer)

118.5 g (0.58 mol) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone are dissolved in 470 ml of
ethanol and heated at 80°C. To the solution are added 42.4 g (0.61 mol) of hydroxylammoni-
um chloride and 80.9 g (0.99 mol) of sodium acetate dissolved in 240 ml of water. The reac-
tion mixture is refluxed for 5 hours, and the solvent is distilled off by a rotary evaporator. The
residue is poured into 500 ml of water, and a white solid is precipitated. The solid is isolated
by filtration and rinsed with water, and purified by recrystallization from toluene, yielding
73.1 g of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone oxime as a white solid. The structure
is confirmed by the 'H-NMR spectrum (CDCls). & [ppm]: 3.84 (s, 3H), 6.99 (d, 2H), 7.55 (d,
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2H), 9.11 (br s, 1H). The spectrum indicates the compound is a single isomer, which is ten-
tatively assigned as Z-conformation.

79.2: 2,2,2-Trifluoro-1-(4-methoxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (single iso-
mer)

12.0 g (54.8 mmol) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone oxime (single isomer) are
dissolved in 100 ml of THF and cooled in an ice bath. To the solution are added 9.4 g
(65.7 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 8.3 g
(82.1 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSO,, and concentrated. The residue is purified by chromatography with meth-
ylene chloride, yielding 15.8 g (48.6 mmol; 89 %) of 2,2,2-trifluoro-1-(4-methoxyphenyl)-eth-
anone oxime-O-(1-propylsulfonate) as a pale yellow liquid. The structure is confirmed by the
'H-NMR spectrum (CDCls). § [ppm]: 1.11 (¢, 3H), 1.94 (m, 2H), 3.39 (t, 2H), 3.88 (s, 3H), 7.00
(d, 2H), 7.54 (d, 2H). The spectrum indicates that the compound is a single isomer, which is
tentatively assigned as Z-conformation.

Example 80: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(mixture of E-, Z- isomers)

80.1: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime (mixture of E-, Z- isomers)

122 g (0.46 mol} of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone are dissolved in 370 ml of
ethanol and heated at 80°C. To the solution are added 33.3 g (0.48 mol) of hydroxylammoni-
um chloride and 63.7 g (0.78 mol) of sodium acetate dissolved in 190 ml of water. The reac-
tion mixture is refluxed for 5.5 hours, and poured into water. A pale yellow solid is precipitat-
ed. The solid is isolated by filtration and rinsed with water, and added in hexane and heated
at 60°C for 20 min. After cooling, the solid is isolated and rinsed with hexane, yielding 109 g
of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone oxime as a white solid. The structure is con-
firmed by the 'H-NMR spectrum (CDCls). 8 [ppm]: 7.00-7.10 (m, 4H), 7.18 (t, 1H), 7.39 (4,
2H), 7.55 (d, 2H), 9.35 (br s, 1H).

80.2: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (mixture of
E-, Z- isomers)

10 g (35.6 mmol) of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone oxime (mixture of isomers)
are dissolved in 70 ml of THF and cooled in an ice bath. To the solution are added 7.2 g
(50.2 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 6.3 g

(62.7 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
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water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by chromatography with hexa-
ne/ethyl acetate (5:1), yielding 8.0 g (20.7 mmol; 58 %) of 2,2,2-trifluoro-1-(4-phenoxyphen-
yl)-ethanone oxime-O-(1-propylsulfonate) as a white solid with melting point of 48-53°C. The
structure is confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 1.07-1.18 (m, 3H),
1.92(Z)/2.10(E) (m, 2H), 3.40(2)/3.67(E) (t, 2H), 7.00-7.12 (m, 4H), 7.15-7.28 (m, 1H), 7.34-
7.45 (m, 2H), 7.51 (d, 2H). The signals are tentatively assigned to the E- and Z-conformati-
ons. The spectrum indicates the compound is a mixture of E- and Z-isomers. The ratio of

the mixture is estimated to be E:Z = 1:5.

Example 81: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(single isomer)

81.1: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime (single isomer)

35 g (124 mmol) of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone oxime (mixture of E- and Z-
isomers) prepared according to the method described in example 80.1 is dissolved in 300 mi
of methylene chloride. To the solution is added 1.1 ml of conc. HCI and stirred at room temp-
erature for 4.5 hours. The reaction mixture is washed with water and brine, dried over
MgSO,, and concentrated, yielding 33.4 g of 2,2,2-trifluoro-1-(4-methoxyphenyl)-ethanone
oxime (single isomer) as a white solid. The structure is confirmed by the 'H-NMR spectrum
(CDCly). & [ppm]: 7.00-7.12 (m, 4H), 7.19 (t, 1H), 7.39 (t, 2H), 7.57 (d, 2H), 8.95 (s, 1H).
81.2: 2,2,2-Trifluoro-1-(4-phenoxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (single iso-
mer)

10.0 g (35.6 mmol) of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone oxime (single isomer) are
dissolved in 80 ml of THF and cooled in an ice bath. To the solution are added 5.6 g
(39.1 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 5.4¢g
(53.3 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by recrystallization from hexa-
ne, yielding 12.6 g (32.5 mmol; 91 %) of 2,2,2-trifluoro-1-(4-phenoxyphenyl)-ethanone oxime-
O-(1-propylsulfonate) as a white solid with a melting point of 63-64°C. The structure is con-
firmed by the 'H-NMR spectrum (CDCls). & [ppm]: 1.11 (t, 3H), 1.92 (m, 2H), 3.40 (t, 2H),
7.05 (d, 2H), 7.11 (d, 2H), 7.23 (t, 1H), 7.42 (t, 2H), 7.51 (d, 2H). The spectrum indicates that

the compound is a single isomer, which is tentatively assigned as Z-conformation.
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Example 82: 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(mixture of E-, Z- isomers)

82.1: 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime (mixture of E-, Z- isomers)

32 g (89.3 mmol) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone are dissolved in 200 ml
of ethanol. To the solution are added 7.4 g (107 mmol) of hydroxylammonium chloride and
21.2 g (268 mmol) of pyridine. The reaction mixture is refluxed for 1.5 hours, and the solvent
is distilled off by a rotary evaporator. The residue is poured into water, and extracted with
ethyl acetate. The organic phase is washed with potassium hydrogen sulfate aqueous solu-
tion, water, and brine, dried over MgSO., and concentrated. The residue is purified by re-
crystallization from hexane/toluene, yielding 8.4 g of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-
ethanone oxime as a white solid with a melting point of 70-72°C. The structure is confirmed
by the "H-NMR spectrum (CDClg). 8 {ppm]: 0.89 (t, 3H), 1.20-1.40 (m, 16H), 1.40-1.50 (m,
2H), 1.79 (m, 2H), 3.86-4.03 (m, 2H), 6.93(E)/6.97(Z) (d, 2H), 7.44(E)/7.53(Z) (d, 2H),
8.59(Z)/8.61(E) (br s, 1H). The signals are tentatively assigned to the E- and Z-conformati-
ons. The spectrum indicates that the compound is a mixture of E- and Z-isomers. The ratio
of the mixture is estimated to be E:Z = 1:4.

82.2: 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (mixture
of E-, Z-isomers)

8.0 g (21.4 mmol) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime (mixture of E-, Z-
isomers) are dissolved in 50 mt of THF and cooled in an ice bath. To the solution are added
3.4 g (23.6 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 3.3 g
(32.1 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ., and concentrated. The residue is purified by recrystallization from meth-
anol, yielding 9.1 g (19.0 mmol; 89 %) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone
oxime-O-(1-propylsulfonate) as a white solid with a meiting point of 40-41°C. The structure is
confirmed by the 'H-NMR spectrum (CDClg). 8 [ppm]: 0.88 (t, 3H), 1.10 (t, 3H), 1.20-1.40 (m,
16H), 1.40-1.50 (m, 2H), 1.75-1.85 (m, 2H), 1.87-1.98 (m, 2H), 3.32-3.42 (m, 2H), 4.00 (t,
2H), 6.93-7.00 (m, 2H), 7.48-7.57 (m, 2H). The spectrum indicates that the compound is a

mixture of E- and Z-isomers.

Example 83: 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(single isomer)

83.1: 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime (single isomer)

V}U%
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15 g (41.8 mmol) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone are dissolved in 100 m!
of ethanol. To the solution are added 3.5 g (50.2 mmol) of hydroxylammonium chloride and
10.1 mi (125.4 mmol) of pyridine. The reaction mixture is refluxed for two hours, and the sol-
vent is distilled off by a rotary evaporator. The residue is poured into 100 ml of water, and
extracted with 100 ml and then with 50 ml of ethyl acetate. The organic phase is washed with
potassium hydrogen sulfate aqueous solution, water, and brine, dried over MgSQ,, and con-
centrated. The residue is dissolved in 100 ml of methylene chloride. To the solution is ad-
ded 4.2 g of conc. HCI. The reaction mixture is stirred at room temperature overnight, and
poured into water. After the aqueous phase is removed, the organic phase is washed with
water and brine, dried over MgSQO,, and concentrated. The residue is purified by recrystalli-
zation from hexane, yielding 9.7 g of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime
as a white solid with a melting point of 75-76°C. The structure is confirmed by the 'H-NMR
spectrum (CDCls). & [ppm]: 0.89(t, 3H), 1.21-1.40 (m, 16H), 1.40-1.52 (m, 2H), 1.80 (m, 2H),
3.99 (t, 2H), 6.97 (d, 2H), 7.53 (d, 2H), 8.43 (s, 1H). The spectrum indicates that the com-
pound is a single isomer, which is tentatively assigned as Z-conformation. When sulfuric ac-
id is used in place of HCI, 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime of the sing-
le isomer is also obtained.

83.2. 2,2,2-Trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime-O-(1-propylsulfonate) (single
isomer)

7.0 g (18.7 mmol) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone oxime (single isomer)
are dissolved in 50 m! of THF and cooled in an ice bath. To the solution are added 2.9 g
(20.6 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 3.9 mi
(28.1 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by recrystallization from meth-
anol, yielding 7.6 g (15.9 mmol; 85 %) of 2,2,2-trifluoro-1-(4-dodecyloxyphenyl)-ethanone
oxime-O-(1-propylsulfonate) as a white solid with a melting point of 42-44°C. The structure is
confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 0.88 (t, 3H), 1.10 (t, 3H), 1.20-1.40 (m,
16H), 1.40-1.50 (m, 2H), 1.80 (m, 2H), 1.94 (m, 2H), 3.48 (t, 2H), 4.00 (i, 2H), 6.97 (d, 2H),
7.53 (d, 2H). The spectrum indicates that the compound is a single isomer, which is ten-

tatively assigned as Z-conformation.

Example 84: 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime-O-(1-propylsulfona-

te) (mixture of E-, Z- isomers)
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84.1. 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime (mixture of E-, Z- isomers)
27 g (65.1 mmol) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone are dissolved in
100 ml of ethanol. To the solution are added 4.5 g (65.1 mmol) of hydroxylammonium chlori-
de and 12.9 g (163 mmol) of pyridine. The reaction mixture is refluxed for 4 hours, and the
solvent is distilled off by a rotary evaporator. The residue is poured into water, and extracted
with ethyl acetate. The organic phase is washed with potassium hydrogen sulfate aqueous
solution, water, and brine, dried over MgSQO,, and concentrated. The residue is purified by
recrystallization from hexane/toluene, yielding 13.5 g of 2,2,2-trifluoro-1-(4-hexadecyloxyphe-
nyl)-ethanone oxime as a beige solid with a melting point of 76-80°C. The structure is confir-
med by the 'H-NMR spectrum (CDClg). § [ppm]: 0.88 (t, 3H), 1.20-1.40 (m, 24H), 1.40-1.50
(m, 2H), 1.75-1.84 (m, 2H), 3.96-4.02 (m, 2H), 6.89(E)/6.95(Z) (d, 2H), 7.43(E)/7.52(2) (d,
2H), 8.28(2)/8.43(E) (br s, 1H). The signals are tentatively assigned to the E- and Z-confor-
mations. The spectrum indicates that the compound is a mixture of E- and Z-isomers. The
ratio of the mixture is estimated to be E:Z = 7:3.

84.2. 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime-O-(1-propylsulfonate)
(mixture of E-, Z-isomers)

8.0 g (18.6 mmol) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime (mixture of E-,
Z-isomers) are dissolved in 50 ml of THF and cooled in an ice bath. To the solution are ad-
ded 2.9 g (20.5 mmol) of 1-propanesulfonyl chioride, followed by dropwise addition of 2.8 g
(27.9 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by recrystallization from meth-
anol, yielding 8.9 g (16.6 mmol; 89 %) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone
oxime-O-(1-propylsulfonate) as a white solid with a melting point of 56-57°C. The structure is
confirmed by the 'H-NMR spectrum (CDCl3). & [ppm]: 0.88 (t, 3H), 1.12 (t, 3H), 1.18-1.40 (m,
24H), 1.40-1.50 (m, 2H), 1.76-1.85 (m, 2H), 1.88-2.02 (m, 2H), 3.32-3.44 (m, 2H), 4.02 (i,
2H), 6.93-7.00 (m, 2H), 7.48-7.56 (m, 2H). The spectrum indicates that the compound is a
mixture of E- and Z-isomers.

Example 85: 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime-O-(1-propylsulfona-
te) (single isomer) '

85.1: 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime (single isomer)

5.3 g (12.3 mmol) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime (mixture of E-
and Z-isomers) prepared according to the method described in example 84.1 are dissolved in
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100 ml of methylene chloride. To the solution is added 1.0 ml of conc. HCI and stirred at
room temperature overnight. The reaction mixture is washed with water and brine, dried
over MgSQ,, and concentrated, yielding 5.3 g of 2,2,2-trifluoro-1-(4- hexadecyloxyphenyl)-
ethanone oxime (single isomer) as a white solid with a melting point of 84-85°C. The structu-
re is confirmed by the 'H-NMR spectrum (CDCl3). 8 {ppm]: 0.88 (t, 3H), 1.20-1.40 (m, 24H),
1.40-1.50 (m, 2H), 1.80 (m, 2H), 4.00 (t, 2H), 6.95 (d, 2H), 7.52 (d, 2H), 8.06 (s, 1H). The
spectrum indicates that the compound is a single isomer, which is tentatively assigned as Z-
conformation.

85.2: 2,2,2-Trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime-O-(1-propyisulfonate)
(single isomer)

5.2 g (12.2 mmol) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone oxime (single isomer)
are dissolved in 50 ml of THF and cooled in an ice bath. To the solution are added 1.9 g
(13.3 mmol) of 1-propanesulfonyl chloride, followed by dropwise addition of 1.84¢g
(18.2 mmol) of triethylamine. The reaction mixture is stirred at 0°C for 1 hour, poured into ice
water, and extracted with ethyl acetate. The organic phase is washed with water and brine,
dried over MgSQ,, and concentrated. The residue is purified by recrystallization from meth-
anol, yielding 5.8 g (10.8 mmol; 89 %) of 2,2,2-trifluoro-1-(4-hexadecyloxyphenyl)-ethanone
oxime-O-(1-propylsulfonate) as a white solid with a melting point of 53-60°C. The structure is
confirmed by the 'H-NMR spectrum (CDClg). & [ppm]: 0.88 (t, 3H), 1.12 (t, 3H), 1.23-1.41 (m,
24H), 1.41-1.50 (m, 2H), 1.80 (m, 2H), 1.93 (m, 2H), 3.40 (t, 2H), 4.02 (t, 2H), 6.97 (d, 2H),
7.53 (d, 2H). The spectrum indicates that the compound is a single isomer, which is tenta-

tively assigned as Z-conformation.

CsHyozs—O‘r\\l\ N—O—SOLCH,
Example 86: . C/COO-(CHZ)s-@C\ (mixture of E-, Z-
3 CF,

isomers)

Compound of formula Il; Ry’ is ‘Qo-(cm)a-o@— » Rz is F; Rj is -SO2C3H;
Q 0
86.1: /\}:—Qo-(cm)ﬁ-o@cﬁ\
F,C CF,

The compound of example 86.1 is prepared by reacting one mole 1.3-diphenoxypropane with

2 moles of 4-dimethylaminopyridine, 2 moles of trifluoroacetic anhydride, and 5 moles of
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AlClz according to the method described in example 7.1. The crude product is purified by re-

crystallization from toluene.

N—OH
W 1 . :
86.2. Fc/COO'(CH2)°'O@C\ (mixture of E-, Z- isomers)
3 CF,

18.0 g (42.8 mmol) of the compound of example 86.1 are dissolved in 100 ml of ethanol. To
the solution are added 6.0g (85.7 mmol) of hydroxylammonium chloride and 16.9 g
(214 mmol) of pyridine. The reaction mixture is refluxed for 4 hours, and the solvent is distill-
ed off by a rotary evaporator. The residue is poured into water, and extracted with ethyl ace-
tate. The organic phase is washed with potassium hydrogen sulfate aqueous solution, water,
and brine, dried over MgS0O,, and concentrated. The residue is purified by recrystallization
from toluene, yielding 16.1 g of the compound of example 86.2 as a white solid. The struc-
ture is confirmed by the 'H-NMR spectrum (DMSO-dg). § [ppm]: 2.22-2.34 (m, 2H), 4.22-4.32
(m, 4H), 7.06-7.17 (m, 4H), 7.47/7.52 (d, 4H). The spectrum indicates that the compound is a
mixture of E- and Z-isomers.

CaH7OZS—O-—I\\J\ N—O—SOLH,
86.3: . C/c—@o«om)g-o—@q (mixture of E-, Z-isomers)
3 CF,

8.0 g (17.8 mmol) of the compound of example 86.2 (mixture of E-, Z-isomers) are dissolved
in 80 ml of THF and cooled in an ice bath. To the solution are added 5.6 g (39.1 mmol) of 1-
propanesulfonyl chloride, followed by dropwise addition of 5.4 g (63.3 mmol) of triethylamine.
The reaction mixture is stirred for 2 hours at 0°C, poured into ice water, and exiracted with
ethyl acetate. The organic phase is washed with water and brine, dried over MgSO,, and
concentrated. The residue is purified by chromatography with hexane/ethyl acetate (2:1),
yielding 10.7 g (16.1 mmol; 91 %) of the compound of example 86.3 as a pale yellow solid
with a melting point of 80-84°C. The structure is confirmed by the 'H-NMR spectrum
(CDClg). & [ppm]: 1.12 (t, 6H), 1.97 (m, 4H), 2.36 (m, 2H), 3.35-3.45 (m, 4H), 4.25 (t, 4H),
6.98-7.06 (m, 4H), 7.54/7.58 (d, 4H). The spectrum indicates that the compound is a mixture
of E- and Z-isomers.

o N—0—SOCH,
Example 87 /COO'(CHJ::O‘@C\ (single isomer)
FiC CF,
\ /;\I~—OH
87.1: C—QWCH)-OQC\ single isomer
AL, FJC/ 273 CFG ( g )
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21.0 g (50.0 mmol) of example 86.1 are dissolved in 150 ml of ethanol. To the solution are
added 8.4 g (120 mmol) of hydroxylammonium chloride and 23.8 g (300 mmol) of pyridine.
The reaction mixture is refluxed for 1.5 hours, and the solvent is distilled off by a rotary eva-
porator. The residue is poured into water, and extracted with ethyl acetate. The organic
phase is washed with potassium hydrogen sulfate aqueous solution, water, and brine, dried
over MgSQ,, and concentrated. The residue is dissolved in 150 ml of ethyl acetate. To the
solution is added 0.43 ml of conc. HCI and stirred at room temperature for 2 hours. The re-
action mixture is washed with water and brine, dried over MgSQO,, and concentrated. The re-
sidue is purified by recrystallization from toluene, yielding 21.4 g of the compound of example
87.1 as a white solid. The structure is confirmed by the 'H-NMR spectrum (DMSO-dg). &
[ppm]: 2.43 (m, 2H), 4.42 (t, 4H), 7.30 (d, 4H), 7.70 (d, 4H). The spectrum indicates that the
compound is a single isomer, which is tentatively assigned as Z, Z-conformation.

C;H,0,8—0—nN N—O—S0,CH,
! 1 . .
87.2. /c—©o-(CH2)3-o—®~C\ (single isomer)
FiC CF,

8.0 g (17.8 mmol) of the compound of example 87.1 (single isomer) are dissolved in 80 ml of
THF and cooled in an ice bath. To the solution are added 5.6 g (39.1 mmol) of 1-propanesul-
fonyl chloride, followed by dropwise addition of 5.4 g (53.3 mmol) of triethylamine. The re-
action mixture is stirred for 2 hours at 0°C, poured into ice water, and extracted with ethyl ac-
etate. The organic phase is washed with water and brine, dried over MgSQ,, and concentra-
ted. The residue is purified by recrystallization from methanol, yielding 9.1 g (13.7 mmol;
77 %) of the compound of example 87.2 as a white solid with a melting point of 60-62°C.
The structure is confirmed by the 'H-NMR spectrum (CDCls). & [ppm]: 1.12 (t, 6H), 1.97 (m,
4H), 2.36 (m, 2H), 3.39 (t, 4H), 4.25 (t, 4H), 7.02 (d, 4H), 7.53 (d, 4H). The spectrum indicat-
es that the compound is a single isomer, which is tentatively assigned as Z, Z-conformation.

Example 88:
A chemically amplified positive resist formulation is prepared by mixing the following compo-

nents:
100.0 parts of a resin binder (a copolymer of 22 mol-% of styrene, 69 mol-% of p-hydroxy-
styrene and 9 mol-% of t-butyl acrylate, having a Mw of 9850; F™Maruzen
MARUKA LYNCUR PHS/STY/TBA, provided by Maruzen Qil Company, Japan)
0.4 parts of a leveling agent (FC-430, provided by 3M)
400.0 parts of propylene glycol methyl ether acetate (PGMEA) (provided by Tokyo Kasei,
Japan)
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4.0 parts of the photoacid generator to be tested

The resist formulation is spin coated onto a hexamethyl dimethylsilane-treated silicone wafer
at 6500 rpm for 60 seconds and softbaked for 90 seconds at 140°C on a hotplate to obtain a
film thickness of 800 nm. The resist fiim is then exposed to 254 nm deep UV exposure
wavelength through a narrow band interference filter and a multidensity quartz mask using
an Ushio's high pressure mercury lamp, UXM-501MD, and a mask aligner Canon PLA-521
and then post exposure baked for 90 seconds at 140°C on a hotplate and then developed.
The exposure intensity is measured with Unimeter UIT-150 from Ushio. The dose to clear
(Eo), which is the dose just sufficient to completely remove the resist film with 90 seconds
immersion development in 2.38 % aqueous tetramethyl ammonium hydroxide developer is
determined from the measured contrast curve (characteristic curve) as described in: R.
Dammel, Diazonaphthoquinone-based Resists, SPIE Tutorial Text Series Vol. TT 11, Optical
Engineering Press, p. 10-11 (1993). The smaller the required dose the more sensitive is the
resist formulation. The results are collected in table 3 and demonstrate that the compositions
are suitable for the preparation of positive photoresists.

Table 3
Compound of example Dose to Clear (Eo)
(mJd/em?)

2 0.18
3 0.18
5 0.10
6 0.23
13 1.14
16 0.19
17 0.24
20 0.16
21 0.16
26 0.25
27 0.15
29 0.07

Example 89:
A chemically amplified negative resist formulation is prepared by mixing the foliowing compo-

nents:
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the more sensitive is the resist formulation. The results are collected in Table 5 and demons-

trate that the compositions are suitable for the preparation of positive photoresists.

Table 5

Compound of example Dose to Clear (Ep)
[mJicm?]

40 1.79
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47 4.16

48 1.63

49 0.99

50 1.22

51 1.22

52 0.99

53 0.56

54 0.69

55 0.69

56 1.17

57 5.01

58 2.02

59 1.47

61 3.07

62 1.51

63 2.77

' 64 2.66

65 1.57

66 2.90

67 1.11

69 1.33

70 2.20

72 4.25

75 0.89

Compound of example Dose to Clear (Ey)
[md/icm?]
76 1.30
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Example 91:

The degradation point (Td) of the photolatent acid generator compound in the presence of
the same amount (with respect to the weight) of poly(4-hydroxystyrene), which has a Mw of
5100 and is commercially available under the trade name of Maruzene MARUKA LYNCUR
PHMC from Maruzene Oil Company of Tokyo, Japan, is determined by DSC analysis
(Differential Scanning Calorimetry). The higher the values, the more thermostable are the
tested photolatent acid compounds. The results are summarized in the table 6 below.

Table 6

Compound of example Td (°C)
1 >200
2 >200
3 180
5 183
6 >200
8 >200
13 197
15 173
16 186
17 192
18 175
20 196
21 176
22 180
23 219
25 197
27 188
40 174




CL1OW/&! () -+, T 10V& ()-+_. T10W/E& ()-+ T 10WE ()-+_.

“10%/&' () - +GOCGEGEKX@ © . " 10%/& ()-+ - 10%/& ()-+ . " 10%v& ()-+06 NOV 2O
108 () - + GOGGOGGGIX<. . " 10%/& ()-+ . " 100/& ()-+. 10%/& ()-+. .
108/8 () -+ 10W& () - +GOGEGEGGWI. . 108/&' ()- +. - 1OWE ()-+_.

108 ()-+ 109& ()-+. . ‘10%/&'()-fmxgp C 10w () T+
C10%/& ()-+ . C10W/& ()-F C10%W& ()-+ oX<. ~. " 109/& ()-+ .

C100/& () -+, T 100/&' ()-+_. " 10%/&' ()-+. " 109%/&' () - +HHHHHHHHS W .

Compound of example Td (°C)
41 170
42 >200
43 185
44 186
45 174
46 198
47 >200
48 >200
49 172
50 193
51 >200
52 >200
53 186
54 190
55 184
56 >200
57 >200
58 >200
59 191
61 >200
62 193
63 >200
64 >200
65 >200
66 186
67 187
69 173
70 175
72 >200
75 175
76 175
79 190
80 188
81 >200
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Compound of example Td (°C)
83 >200
85 197
87 188

Example 92:
The degradation point (Td) of the photolatent acid generator compound in the presence of

the same amount (with respect to the weight) of poly(4-hydroxystyrene) is measured in the
same manner as described in example 91. The results are summarized in table 7 below.

Table 7

Compound of example Td (°C)
78 (mixture of isomers) 116, 185"
79 (single isomer of 78) 190

80 (mixture of isomers) 185, >200"
81 (single isomer of 80) >200
82 (mixture of isomers) 151, >200"
83 (single isomer of 82) >200
84 (mixture of isomers) 150, 197"
85 (single isomer of 84) 197

86 (mixture of isomers) 140, 188"
87 (single isomer of 86) 188

1) Two peaks appear in the DSC measurement.
The values are estimated from the starting point

of the decompositions.
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Patent Claims

1. A chemically amplified photoresist composition comprising,
(a) a compound which cures upon the action of an acid or a compound whose solubility is in-
creased upon the action of an acid; and

(b) as photosensitive acid donor, at least one compound of the formula I, Il or Il

( _O—R, ( N O
0=, h; |
R
N C /2
C ~
Lm0 \C(R2 m | 7y (i,
R/ \C/ / X X
1 / \X X
X L ls i 12
wherein

Ry
cycloalkyl; or Ry is C3-Caocycloalkyl, Ci-Cghaloalkyl, Co-Cqalkenyl, C4-Cgcycloalkenyl, Cg-

is hydrogen, unsubstituted C4-Ciaalkyl; C-Cyzalkyl which is substituted by C3-Cgo-

C1gbicycloalkenyl, camphoryl;

phenyl, which is unsubstituted or substituted by one or more of the radicals C{-Cqzalkyl, Cy-
Cshaloalkyl, phenyl-C4-Cs-alkyl, halogen, phenyl, OR4, NRsRg, SR7, SOR7, and/or SO;R;,
optionally the substituents OR4, SR; and NRsRg form 5- or 6-membered rings, via the radi-
cals Ry, Rs, Rg and/or R, with further substituents on the phenyl ring or with one of the car-
bon atoms of the phenyl ring;

or Ry is naphthyl, anthracyl or phenanthryl, wherein the radicals naphthyl, anthracyl and phe-
nanthryl are unsubstituted or substituted by C¢-Cgalkyl, phenyl, OR,, NRsRg, SRz, SOR;,
and/or SO,R;, optionally the substituents OR4, SR; and NRsRg form 5- or 6-membered rings,
via the radicals R4, Rs Rg and /or R, with further substituents on the naphthyl, anthracyl or
phenanthryl ring or with one of the carbon atoms of the naphthyl, anthracy! or phenanthryl
ring;

or R is a heteroaryl radical which is unsubstituted or substituted by C-Cgalkyl, phenyl, OR4,
NRsRg, SR;, SOR;, and/or SO,R;, optionally the substituents OR4, SR; and NRsRg form 5-
or 6-membered rings, via the radicals R4, Rs, Rg and/or R; with further substituents on the
heteroaryl ring or with one of the carbon atoms of the heteroaryl ring;

wherein all radicals Ry with the exception of hydrogen can additionally be substituted by a

group having a -O-C-bond or a -O-Si-bond which cleaves upon the action of an acid;
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R’y is phenylene, naphthylene, —Q—CH@— , diphenylene or oxydiphen-

ylene, wherein these radicals are unsubstituted or substituted by C-Cysalkyl; or R'; is Cy-

Cyzalkylene or -QA_A‘—A@ ;

A is-O-, -S-, -NRy-, -O(CO)-, -S(CO)-, -NR4CO)-, -SO-, -SO,-, or -OSO-;

A, is Cy-Cyalkylene or C,-Cyzalkylene, which is interrupted by one or more -O-;

R, is halogen or C-Cyghaloalkyi;

Rs is C¢-Cqgalkylsulfonyl, C4-Ciphaloalkylsulfonyl, camphorylsulfonyl, phenyl-C-Cs-
alkylsulfonyl, Cs-C4aocycloalkylsulfonyl, phenylsuifonyl, naphthylsulfonyl, anthracylsulfonyl or
phenanthrylsulfonyl, wherein the groups cycloalkyl, phenyl, naphthyl, anthracyl and phe-
nanthryl of the radicals Cs-Ciocycloalkylsulfonyl ,phenyl-C4-Cgalkylsulfonyl, phenylsulfonyl,
naphthylsulfonyl, anthracylsulfonyl and phenanthrylsulfonyl are unsubstituted or substituted
by one or more halogen, C¢-C4haloalkyl, CN, NO,, C4-Cygalkyl, phenyl, C-C,alkylthio, ORy,
COOR;y, C1-Cyalkyl-(OC)0O-, R;0SO,- and/or -NRsRe;

Y Y
Il I

or R; is C,-Cghaloalkanoyl, halobenzoyl, or a group —IT—RB , ——T—
R Y

Y1, Y2 and Y3 independently of each other are O or S;

0 O
I

R’s is phenylenedisulfonyl, naphthylenedisulfonyl, —EOCHZQ—%— ,
0 o

diphenylenedisulfonyl, or oxydiphenylenedisulfonyl, wherein these radicals are unsubstituted
or substituted by C4-Cqoalkyl; or R’s is C2-Cyoalkylenedisulfonyl;

X is halogen;

Rs is hydrogen, phenyl,

C+-Cqgalky! which is unsubstituted or substituted by phenyl, OH, C+-Cqjalkoxy, Co-C1z-
alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NRsRg, C1-C1»-
alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C»-Cgalkanoyi;
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or R, is C,-Cygalkyl which is interrupted by one or more -O-, and which is unsubstituted or
substituted by phenyl, OH, C4-Cysalkoxy, C»-Cyalkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenylthio, phenylthiocarbonyl, NRsRs, C1-Cqzalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl and/or by C,-Cgalkanoyl;

or Rs is C,-Cygalkanoyl which is unsubstituted or substituted by phenyl, OH, C-C.alkoxy, C,-
C1zalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenyithiocarbonyl, NRsRg, C;-
Cioalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;

or Rq is C4-Cygalkylsulfonyl which is unsubstituted or substituted by phenyl, OH, C+-Cjzalkoxy,
C,-Cqralkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NRsRe,
C4-Cyoalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;

or R, is phenylsulfonyl, or (4-methylphenyl)sulfonyl;

Rs and Rg independently of each other are hydrogen or

C1-Cygalky! which is unsubstituted or substituted by OH, C4-Csalkoxy, Co-Cyalkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, phenylamino, phenylaminocar-
bonyl, C-Czalkylsulfonyl, phenylsulfonyl, (4-methyl-phenyl)sulfonyl and/or C¢-Cgalkanoyl;
or Rs and Rg are C,-Cysalkyl which is interrupted by one or more -O-, and which is unsubsti-
tuted or substituted by OH, C4-Cjalkoxy, C,-Cy.alkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenylthio, phenylthiocarbonyl, phenylamino, phenylaminocarbonyl, C1-Cqsalkylsulfonyl,
phenylsulfonyl, (4-methylphenyl)sulfonyl and/or C¢-Cgalkanoyl;

or Rgs and Rg are C,-Cygalkanoyl, which is unsubstituted or substituted by phenyl, OH, C{-C»-
alkoxy, C,-Cyqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl,
phenylamino, phenylaminocarbonyl, C,-Cy.alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl, and/or by C,-Cealkanoyl;

or Rs and Rg are C4-Cygalkylsutfonyl which is unsubstituted or substituted by phenyl, OH, C;-
Ci2alkoxy, Co-Cyaalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl,
phenylamino, phenylaminocarbonyl, C+-Cs.alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl, and/or by C,-Cgalkanoyl;

or Rs and Rg are phenyl, benzoyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, naphthylsulfonyl,
anthracylsulfonyl or phenanthrylsuifonyl;

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

R; is hydrogen, phenyl,

C4-Cigalkyl which is unsubstituted or substituted by phenyl, OH, C;-Cy.alkoxy, C,-Cy2-
alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, NRsRs, C1-Ci2-
alkylsulfonyl, phenylsulfonyl, (4-methylphenyl}sulfonyl, and/or by C,-Csalkanoyl;
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or Ry is C,-Cqgalkyl which is interrupted by one or more -O- and which unsubstituted or sub-
stituted by phenyl, OH, C;-Cqalkoxy, C,-Cy.alkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenylthio, phenylthiocarbonyl, NRsRs, C1-Ci.alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl, and/or by C,-Cealkanoyl;

or Ry is C2-Cygalkanoyl which is unsubstituted or substituted by phenyl, OH, C,-Csalkoxy, Co-
Cicalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NRsRg, Cs-
Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by Co-Cealkanoyl;

or Ry is C4-Cygalkylsulfonyl which is unsubstituted or substituted by phenyl, OH, C-Cqzalkoxy,
C,-Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, NRsRe,
C1-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;

or Ry is phenylsulfonyl, or (4-methylphenyl)sulfonyl;

Rs, Re and Ryy independently of one another are C,-Cgalkyl which is unsubstituted or sub-
stituted by halogen;

or Rs, Rg and Ry, are phenyl which is unsubstituted or substituted by C;-Cjalkyl or halogen;
or Rg and Ry together are 1,2-phenylene or C,-Cgalkylene which is unsubstituted or substi-
tuted by C4-C,alkyl or halogen.

2. A chemically amplified photoresist composition according to claim 1, comprising com-
pounds of the formula I, I{ and [l wherein X and R; are both fluorine.

3. Chemically amplified photoresist according to claim 1, wherein the compounds of formula
I, Il and I}

R, is phenyl which is unsubstituted or substituted by one or more of the radicals C-C»-
alkyl, phenyl-C,-Cs-alkyl, halogen, OR4, NRsRg, SR7, SOR;, and/or SO,R5, optionally the
substituents OR4, form a 6-membered ring, via the radicals Ry4; or Ry is naphthyl or thienyl;

A is-O- or-S-

A; is Cy-Cyoalkylene;

R. is halogen or C4-Cyghaloalkyl;

Rs is Cy-Cygalkylsulfonyl, camphorylsulfonyl, phenyl-C4-Caalkylsulfonyl, phenylsulfonyl,
naphthylsulfonyl, wherein the group pheny! of the radical phenylsulfonyl is unsubstituted or
substituted by C;-Cygalkyl, or ORy;
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R’s is phenylenedisulfonyi;

X is fluoro;

Rs is phenyl, C4-Cygalkyl which is unsubstituted or substituted by C,-Cy,alkoxycarbonyl; or
R4 is C2-Cqgalkyl which is interrupted by one or more -O-, and which is substituted by phenyl;
Rs and Rg are C4-C,galkyl; and

R; is phenyl, or C{-Cygalkyl.

4. A chemically amplified photoresist composition according to claim 1, which is a positive
resist.

5. A chemically amplified positive photoresist composition according to claim 4, comprising
(a1) atleast one polymer having an acid-labile group which decomposes in the presence of
an acid to increase the solubility in aqueous alkaline developer solution; and/or

(a2) at least one monomeric or oligomeric dissolution inhibtor having an acid-labile group
which decomposes in the presence of an acid to increase the solubility in aqueous alkaline
developer solution; and/or

(a8) at least one alkali-soluble monomeric, oligomeric or polymeric compound; and

(b) as photosensitive acid donor, at least one compound of formula i, Il or [ll.

6. A chemically amplified photoresist composition according to claim 1, which is a negative

resist.

7. A chemically amplified negative photoresist composition according to claim 6, comprising
(a4) an alkali-soluble resin as binder;

(ab) a component which, when catalysed by an acid undergoes a crosslinking reaction with
itself and/or with the binder; and

(b) as photosensitive acid donor, at least one compound of formula |, Il or lll.

8. A chemically amplified photoresist composition according to anyone of claims 1-7, in ad-
dition to components (a) and (b), or components (a1), (a2), (a3) and (b), or components (a4),
(ab) and (b) comprising further additives (c), further photosensitive acid donor compounds
(b1), other photoinitiators (d), and/or sensitizers (e).

9. A process for the preparation of a photoresist by
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(1) applying to a substrate a composition as described above;

(2) post apply baking the composition at temperatures between 60°C and 160°C;

(3) image-wise irradiating with light of wavelengths between 1560 nm and 1500 nm;

(4) optionally post exposure baking the composition at temperatures between 60°C and
160°C; and

(5) developing with a solvent or with an aqueous alkaline developer.

10. A compound of the formula Ib, llb or lllb
O—R", [ 1 0 R’
|
N

| (Ib), (1), 1 (Ib)
C “/
R CF, Rl CF, RS CF

wherein

R”, is phenyl, which is unsubstituted or substituted by one or more C,-C,,alkyl, phenyl-C,-
C;-alkyl, C;,-C,haloalkyl, halogen, phenyl, OR,, NRsRs, SR7, SOR7, and/or SO;R7, optionally
the substituents OR,, SR; and NRsRg form 5- or 6-membered rings via the radicals Rs4, Rs,
Rg and/or R, with further substituents on the phenyl ring or with one of the carbon atoms of
the phenyl ring;

or R"; is naphthyl, anthracyl or phenanthryl each of which is unsubstituted or substituted by
C,-Csalkyl, phenyl, OR4, NRsRs, SR, SOR; and/or SO2R; optionally the substituents OR,,
SR; and NRsRg form 5- or 6-membered rings via the radicals Ry, Rs, Rs and/or R;, with fur-
ther substituents on the phenyl ring or with one of the carbon atoms of the naphthyl, anthra-
cyl or phenanthryl ring;

or R”; is a heteroaryl radical which is unsubstituted or substituted by C4-Cgalkyl, phenyl,
OR4, NRsRg, SR7, SOR;, and/or SO,R;, optionally the substituents OR4, SR; and NRsRg
form 5- or 6-membered rings, via the radicals Ry, Rs, Rg and/or R; with further substituents

on the heteroaryl ring or with one of the carbon atoms of the heteroaryl ring;

R’y is phenylene, naphthylene, ——@—cr—n;@— , diphenylene or oxydi-

phenylene, wherein these radicals are unsubstituted or substituted by C,-C,alkyl;
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or R"yis ‘QA—ATA‘Q‘ ;

A is-O-, -5-, -NRy-, -O(CO)-, -§(CO)-, -NR4(CO)-, -SO-, -SO,-, or -OSO,-;

A; is Ci-Cyzalkylene or C,-Cisalkylene, which is interrupted by one or more -O-;

R”s is Cs-Cysalkylsulfonyl, phenyl-Cy-Csalkylsulfonyl, camphorylsulfonyl, naphthyisulfonyi,
trimethylphenylsulfonyl; or phenylsulfony! which is substituted by one or more C»-Cygalkyl, Ci-
Csalkoxy, Cy-Cshaloalkyl and/or halogen; and

o]

9
I

R’s is phenylenedisulfonyl, naphthylenedisulfonyl, —ﬁ‘QCHzQ':S:’— ,
Is} o}

diphenylenedisulfonyl, or oxydiphenylenedisulfonyl, wherein these radicals are unsubstituted
or substituted by C4-Cysalkyl; or R’; is C2-Cyoalkylenedisulfonyl;

Ry is hydrogen, phenyl,

C1-Cizalkyl which is unsubstituted or substituted by phenyl, OH, C-Cyzalkoxy, Ca-Cy,-
alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, NRsRg, C1-Ci2-
alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cealkanoyl;

or Ry is C,-Cyalkyl which is interrupted by one or more -O-, and which is unsubstituted or
substituted by phenyl, OH, C+-Ci.alkoxy, C,-Cipalkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenylthio, phenylthiocarbonyl, NRsRs Ci-Ciealkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl and/or by C,-Cealkanoyl;

or Ry is C,-Cyalkanoyl which is unsubstituted or substituted by phenyl, OH, C-Cy.alkoxy, C.-
Cyqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbony!, NRsRs, C-
Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cgalkanoyl;

or R4 is C1-Cy2 alkylsulfonyl which is unsubstituted or substituted by phenyl, OH, C{-Cy2-
alkoxy, C,-Cqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl,
NRsRs, C1-Ciaalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cgalkanoyl;
or Ry is phenylsulfonyl, or (4-methylphenyl)sulfonyi;

Rs and Rg independently of each other are hydrogen or

C1-Cizalkyl which is unsubstituted or substituted by OH, C-C,alkoxy, Co-Cy.alkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, phenylamino, phenylaminocar-
bonyl, C-Cyaalkylsulfonyl, phenylsulfonyl, (4-methyl-phenyl)sulfonyl and/or C1-Csalkanoyl;
or Rs and Rg are C,-Cqalkyl which is interrupted by one or more -O-, and which is unsubsti-
tuted or substituted by OH, C,-Cjalkoxy, C,-Cy.alkoxycarbonyl, phenoxy, phenoxycarbonyl,
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’ substituted by phenyl, OH, C,-Cyqalkoxy, Co-Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl,

phenylthio, phenylthiocarbonyl, NRsRs, C1-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)-
sulfonyl and/or by C,-Cesalkanoyl;

or Ry is C;-Cyzalkanoyl which is unsubstituted or substituted by phenyl, OH, C1-Cyzalkoxy, Co-
Ci.alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NRsRs, C;-
Cqqalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cgalkanoyl,

or R; is C4-Cy; alkylsulfony! which is unsubstituted or substituted by phenyl, OH, C1-Ci2-
alkoxy, C,-Cyqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl,
NRsRs, Ci-Ciealkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cealkanoyl;
or Ry is phenyisulfonyl, or (4-methylphenyl)sulfonyl;

provided that if R"”; is 4-methylphenyl or 4-octylphenyl, then R"; is not methanesulfonyl.

11. Process for the specific preparation of the thermally stable isomer

of the oxime ester compounds of formula |, It or Il according to claim 1 or

of the oxime ester compounds of formula b, Ilb or llib according to claim 10, by

(1) treating the isomeric mixture of the corresponding oxime compounds of formula X or X,

obtained by conventional methods,
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$9& ( 8 forrula Jb, Iib or li|b according to claim 10 as photosensitive acid
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14. Process for crosslinking compounds that can be crosslinked under the action of an acid,
which method comprises adding a compound of formula Ib, llb and/or llIb according to claim
10 to the above-mentioned compounds and irradiating imagewise or over the whole area
with light having a wavelength of 150-1500 nm.

15. Use of compounds of formula Ib, 1Ib or 1lIb according to claim 10 as photosensitive acid
donors in the preparation of surface coatings, printing inks, printing plates, dental composi-
tions, colour filters, resists, or image-recording materials, or image-recording materials for re-

cording holographic images.
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16. Process according to claim 14 for the preparation of surface coatings, printing inks,
printing plates, dental compositions, colour filters, resists, or image-recording materials, or

image-recording materials for recording holographic images

17. Use of compounds of formulae |, Il or Ill according to claim 1 as photosensitive acid do-
nors in the preparation of colour filters or chemically amplified resist materials.



