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‘ wherein
Ri is Cy-Cyealkylsulfonyl, C;-Cichaloalkylsulfonyl, camphoryisulfonyl, phenyl-C;-Caalkylsul-
fonyl, Cs-Cyocycloalkylsulfonyl, phenylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or
phenanthrylsulfonyl, wherein the groups cycloalkyl, phenyl, naphthyl, anthracyl and phe-



0 0 phenyl enedi sul fonyl, or oxydi phenyl enedi sul fonyl, wherein these

radi cal s are unsubsti tuted or substituted by Cl-d 2alkyl; or R3 is
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koxy, C,-Cyqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylithio, phenylthiocarbonyl,
NR;sRs, Ci-Cioalkylsulfonyl, phenyisulfonyl, (4-methylphenyl)sulfonyl, and/or by C-Cealk-
anoyl; or R, is phenylsulfonyl which is unsubstituted or substituted by one or more



and wherein all radicals Ar"1 optionally additionally are substituted by a
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N-R's L ~cabaryh Gi-@palkylsultongl -phenylsulfanyl, (4mnhéthyiplaeriyl)sulionyle medibe nby )Ggof

h oth -
coch £ el S0P, S, SN BB o
phenoxycar ngyor) mpl‘eehqlbgm & -Guhalogikylh CE NGy Qj‘Iquﬂ‘tyé Iphleayh 6094alkylth|o, Ci-

phenyl am n y kyI f | £ C

(4ot Pyl - SrEREY s ch phdrgl Y oF s Gy o BB o Ehalgniiiuitony, cam-
CZ- C~sal kylphmmifonssl pheragd-m@adﬁylwfoowe (bfc.mclealkﬁlsulfoaptd napithyisaifonyl, an-
unsubsti t ut Sk I b

C2- C, 2al ko%@%&ﬂ%mﬁoynly h&%}B@wg"ﬁBﬁng%ra%we’ %ﬁ% V%‘WI tBe hitrogen atom to
phenyl t hi ocuhitiothely arepbﬂm;ﬁednionn a phenyr 7amembesedbringyhicOhagbe itérylsted bpayl )
phenyl sul f g + \»{(1 thyI phenyl ) sul fonyl and/or G -Csal kanoyl; or R S and
R s are pheny IC IS unsubstituted or substituted by OH) Cl C, 8al kyl ,
hal ogen Rnds$ bydrﬁgetﬂpﬂmhyloEyC,gaH(yﬁvlﬁcIamilrEuBstmlted @sﬁﬁﬂﬁéwmpﬂenyml-ﬁmﬁ S

gsgz;;: Lg;ﬁ bi‘tf?ﬁm gy’yﬁ@ﬁgﬁ%a% Q&?{&Lyﬂgr;{xltglo phenyithiocarb-

phenyl t hi oocmychﬂ;Be (Dhe:qmlkyisulmmyl }phenWéwfﬁhylO(Zlahbmwhenﬁ)éulﬁn%ﬂahkﬂo? lbI/fCanW

hnd & o ar Ckeebd oy Pl Bt iRt rrplis Y anear bire diond wbish iy

phenyl, OH, ur@ubéﬂtl&aﬂ k@xysub@iitufadZaJyk@wmr tmy'a-w@awyy cpb@am&mrﬂbﬂwl
phenyl t hi o I t hi ocar Onél g cm | am no,  phenyl am nocar

C--d 2al kyI y? e"%&éﬁt b PHRYT (@M@%Wﬁtﬁ)@ﬁy}t I‘IBaIB@d%fy%a'&vIav't?PV'by
C2Csal kano hen suldrl, aEmBthgIpAGHyIRa |, s @PC(G‘ nsupst or
substi t ut eéﬂ byﬂone ng'r (r:grehzgﬂo?e)ﬁ Wi’ CﬁllI‘t(gI@'ga Ky Qkéﬁ“omlé B§ égga?%yl
phenyl, G -C4al kyl thi o, Cl1d 2al koxy andl or phenoxy; or R S and Rs are
benzoyl , C -C~ohal oal kyl sul fonyl, canphoryl sul fonyl)

phenyl - C1- C3al kyl sul fonyl, C3-C~2cycl oal kyl sul fonyl, napht hyl sul fonyl ,

ant hracyl sul fonyl or phenanthrylsulfonyl; or RS and Rs, together with the
mtrogen atomto vvmch they are attached forma 5-, 6- or 7-nenbered ring

e A I~ A



-10 G zal koxy, Cz-GC zal koxycar bonyl, phenoxy, phenoxycarbonyl) phenylthio,
phenyl t hi ocarbonyl, NR sR's, C~-C, zal kyl sui fonyl, phenyl sul fonyl,

(4- met hylywbanpkisul fonyl , andl or by Cz-Csal kanoyl; or R, PCI/EP01/10784

C - d Bal kyl sul fonyl which is unsubstituted or substituted by phenyl, OH,
Cl- A 2al koxy, Cz-C~2al koxycarbonyl, phepoxy, phenoxycarbonyl) phenylthio,
phenyl t hi ocarbonyl, NR SR s) C -d zal K\Hsul fonyl, phenyl sul fonyl,

(4met hyl phenyl ) sul fonyl, andl or by Cz-Csal kanoyl; or R, is phenylsul fonyl
whi ch is unsubstituted or substituted by one or nore hal ogen,

Cl;j/C4haI ﬁalcquélkarﬁyl wWER, |thJ)néEibsﬁthte,d|Cor lsblﬁliydted l‘Bﬂl Wéﬂyl kyd)Hhqu;C@lk@yZ@lz-koxy
an or e ~ 1S enzo a S .
~carrphor5| 53:191 %Wycar H@HyPh%Ebegéh‘%&?‘X?ﬂ CHW |P % é mf‘éﬁh‘%ﬂ'%‘tny# §aRe:
naght h?/l sglcb@wéuk Mlbhyl@@ﬂﬂbﬁwlélf(lf@ﬁyll (maniwmnylwuubmcl é%drgi lbgk/amgcydn@meym t he
radl cal s ea al. Ka - n
phenyl suI fcﬂ{ Q%%%Isejfordl Hﬁ%\qrbﬁl ‘R’iﬁ”gﬁtftw@aﬁ sybsityies, gﬂlp}/' Bﬂ )e
phenyl - swzfmamt Xy6atbSAvE, cmreh@)a) Igmbﬁwyéé}whyl ﬂwﬂtthml phdrfymwéar-

en

ant hr acyl suI onyI or p anth I"sul fonr}/ tional substltut ed by
1'to 3 of (EVrYR &&gﬂkwq Jomhprenvisind dimetyieneaSiort canctsripy
NRis L, 'Cz-§6dﬁ?a%o$A‘l aRdfYTis pﬁeﬂ dﬁﬁ@ngbr wWRich |Qruﬁ¥dl§§ﬂﬂltéd‘61t sl%stliu?éﬁb%eﬁ@opf 2 5

the radicals Ar', R s or , I's substituted

RI5 1 to 3 rgpwvéogm gn@uwoalm @wrmz, Cr-Gealiyl, @myl C+Cialkyltip, ¢ CrrReRleny ,
of d R~ '?rﬁi/or%h@ﬁoxﬂ* 36}(147% beﬁzo@?%&LCwCrSBiorél ulfd’ng/l J&an&% ng%uﬁblﬁll gﬁ?hﬁ-’

Rzo S-R2z ~

| / 2Ba2+; 0 @mselkyisylfcmyy QstC1gcyd%afkylﬁulfonwsoaphthﬂ$ pyizanthraggisuifqayborghep- |

R 9 o-sl-o0 o B(Rls)a I! Il 0 0 Cl04 , BF4 , PFs , AsFe or SbFs;
-11 R's anéﬁy%lﬁ %Ypd R18 i ndependently of each other are hydrogen or
phenyl vﬁa & ang Ruas uindepandantiycofanesanother ata SdCiajkyb mbsichris npsubsttiuted araduky | |

henoxy.  phanusd ShaBHERYor e 1 g fra nenlt BHEHTS o itb GRS IERTERY
gz g ga;ll(?nﬁy(:mﬂ?yl Sbbaﬂnggﬁ om!ﬂj/an_d Fhetutga;l'leon;q 1, amhﬂgﬁzné(??s%?ﬁgallf;gtté ﬁgm are
wherein thglgyg%sgf@@%'%b%gfequy a@(%ﬁ%ﬁay are unsubstituted or
e . B inbiletumucrmymesi & ysmeg S8,
G- Czal KansphioRaRl SackEsdgg - helbayl  ErtraionliaBuy loadblord

R s, if appcamphoryleort Ay pisanylyiwhichGs uﬁﬁfb&iﬁuteﬂm subgtituted Syon@br miofe C1-CQI m
s 1192 B B By 2R 900, Bk SSShTeL, b R8RSR o
ooy Ot v e oy ors 4 7 et
. Canl kol + 5 ViRdBe A s e ARAAE Bl PR BB R he BRI

benzoyl oxy; orowittRofe bith€caBoAatdmys of e p@nﬁnﬂ@' |©)‘ lAr'\(\:ﬁ.l rﬁi@htrﬁyl laﬁﬂﬁédyu&t;ﬁ@ by
one or nore re| the r and C, 2al are

di
unsubst i t ut BTN §?'T'll r'aeﬁ:@:tlyll ar?ﬂ?récyi&f‘é pggﬂanthyhg@xvsuhégged OFN,
phenyl , C2- §ititukatk pyg mﬁimaarkyl phéTRA ON,, NIRSRIQ SRR TSORY, andlorBIRY loptidrially

phenyl thio, ' the su%stztuerlfts ’6’% 815;2 and%\?Fk llﬁ-an%}'/l C)S)Syo’r G?r%grzn eredarrllr(mjg/sc,)rwabt erg |!3§§ v
R's, R’s, R's 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 phenanthryl ring; or
Ar'y is a heteroaryl radical which is unsubstituted or substituted by C;-Cgalkyl, phenyl,

- OR’; , NR'sR's, SR';, SOR’;, and/or SO;R';, optionally the substituents OR’s, SR’; and
NR’sR’s form 5- or 6-membered rings, via the radicals R's, R’s, R’s and/or R'’; with further
substituents on the heteroaryl ring or with one of the carbon atoms of the heteroaryl ring;



R29, R21 and R22 independently of each other are phenyl, which is
unsubstituted or substituted by one or nore C -C, 2 al kyl, hal ogen, -NO2,
-CN) phenyb.ogs3rédal koxy) hydroxy, C2C, 2al koxycarbonyl, pRERMERYL/10784
phenoxycar bonyl, C,-C4al kylthi o, phenylthio, C2C, 2al kanoyl ,

C2- C, 2al kanoyl oxy, benzoy( and/or benzc}yl oxy; or R2o0, R2, and R22

i ndependent |y of each other are C, -Cl12‘al kyl, C2-d 2alkyl which is
interrupted by one or nore -O, and wherein the radical s C -C 2 alkyl and
C2-C, 2al kyl are unsubstituted or substituted by one or nore hal ogen,
hydroxy, - 48@)whefdih thehadighls G242 Galkyl) prenylc nagiding,| antiraeyhphenapthes okihedebony |
C, - Gal kyl t hi o, phenylthio, C2-C, 2al kanoyl, C2C, 2al kanoyl oxy, beﬁtzoyl

.andl or benzmdrgxpdical ofppalyndreRaubstitutedalpypil dprd et thet FQURHEOUREt h—s—ow -

Cl- C2al kyl ene, -O, -S-, or -CO, forma fused ring; or R20 and 1, if
appropriate to gether W|th Cl-C2al kyl ene, -O, -S-, or C‘Q forma 5-, 6-,
ror 7-nmenbered riY{gg; and R23 Rd R24 mdepeﬁﬁntly of each|®ther are phenyl
which is un or s —Hpuired by—ema—gr por e of_rs_CRZa]'kyénd/or

hal ogen, -NO2, phenyl, C--Cdal koxy, hyldroxy, C3-Cl2al koxycarbonyl,
phenoxy, phenoxy@arbonyl, C Caal kyl thi o, phenylthio, C2-C~2alkanoyl,

C2C, 2al kanoyl, oxy, benzoyl and/ or benzoyl oxy; or R23 and R24, if appropri ate

t oget her w Hﬁ—le—eg@kal ene, -0, -S, or -CO, formfused ring. _12
The conpou f , h
characteri rthi,g ﬂler%lﬁe%tl er s ?ghtb tldn|atl¥ gt’dé%%f‘ alfy aré SﬁMFtc')ta’%ﬁ b&t oﬂ?ugn a\é'rq of t he

car bon at orf®-Gakond ar@ tQ‘rSI oridiwhigh glepvesmp@némeamhpntohenegldpounds contain
three hal ogen atons on one of the carbon atons next to the oxine group.
Cl-Ci Bal kyl is linear or branched and 4 for le, Cl-Ca-) G -C6- or

G - C4- al kylAr’Exisnghesyleaecnapttityjene, et&H;‘/@gﬁpr ogiphenylema, oy loxydi-
sec-butyl, isobutyl) tert-butyl, pentyl; hexyl, —Teptyl,

2,4, 4-tri mmnylpwtwhereiﬂ-thééwtdmw areomsybétitutedml' Bulsktioytéd byrCleCyalkyldogecy! ,
tetradecyl, pent adecyl, hexadecyl ept adecyl oct adecyl preferably

G - C4al kyl , . such_a hyl, iso @ - Ceal k G - Csal kyl and
Cl- C4al kyl Aé(r 'Slq;kéw?n@)é'et‘? Réar or nc[ﬁeg‘ and  for ?egé’Qﬁiﬂ"ba I gadi i ned
above up to the approprl ate nunber of carbon atons. O‘ interest are, for
exanpl e, eci al | 1-C6-, preferably G -C4-al kyl, suchias net hyl
or butyl. F@‘r‘isppf'%'? Uxé@pl%‘bﬁfﬂm@@by tatoc 2of " the. @raups gipups- b OM '
C2-d 2al kyl, which is interrupted once or several tines by -0,
interrupted, for exanple, frolgone to five ﬁlnes for exagple from one to
three times or ofice or twice, rE?oy non- succeg|'Sive - O-. Accgfdi ngly,

resul ti ng st+t@-gabmini s a-ré:*f-@rMexarrpl—e-N—ﬁ,pHZ) ZOH, —S-€RR) 120 Chidg/or

- O( CH2CH20) 2CH2ClB,  --CH2- O CH3, - CH2CH2- O GH2CH3, - [ CH2CHR20]y CH3, wherein
y = 1-5, (CHZCHE’O) 5CH2CH3, -CH2-CH(CH3)-O - CH2CH3 or

-CHZCH( CH3) - @ CH2- CH3 C3- C3ocycl oal kyl is a nmono- or polycyclic aliphatic
ring, for exanpr&ea-mbno-, bi- or tricyclic aliphatic ring, e.g. C3-C2o-,
C3-C, 8-, C&rﬂlﬂhereﬁ&all@adtcalsIﬁo’aldpylbnallﬁmddlnbmw@fe substityed by aigraupshairg a -

| | | obut cl ohept yl ,
ool Y oEbindars 1051584 BRER slbores dipnihs Blon T an iR 00 Vi s are
per hydr odantiar@e 85, -WBlLY) yO0q pOEOPR! 18(C0)-, INR'ICD)QrSOH ESOL-, or -OSOz:
Dreyes ot 18 %mttf“td@@ae@%zﬂ SR Bbhe oPSRET s
bi cycl o[ 3. &cﬁde@ 3o)-, -OENR’;‘ICE)UﬂésfS)LBOaJ?'aﬁw@t QMO? aﬂt@laﬁe@tﬂ the radi-

bi cycl o[ 3. 3. ndec bi cycl o ] dec bicyclo[4.2.1 ]n

bi cycl 0[ 3. 3° 5} kvtﬁne;@@tié%za&za"m'@tﬁ gntloaﬂty qrﬁéubstltléed py ddo 3 of¥he groups
"spiro"-cycl oal kyI conmpounds arg covered py the deflpm t| on C3- C:ipcycl oal kyl

“in the present cont®exts e.g. spjiro[5. 2] ocllyl, spi rofb decyl)+|

spiro[5. 5] u@f@@p@l._l b exampte —tﬂMpon'C?cTDM cy Lgr,oopS—Wki kh are
. Subj ect of the resdbctlve definktion in the conpoun of t he present
“invention are listed in EP 8787 8, page -13 11 an'd 12, wherein to the

formulae (1 )-(46), a bond to achieve the "yl" has to be added. The person
skilled in mhﬂoﬁﬁ+—k&+§¥ﬁr§ of this fact. In general, the cycloaliphatic
rings may formrepeating structural units. C2- C~2afkeny| radi cal s nmay be
nono- or pol yunsaturated, |inear or branched and are for exanple C2-Ce-,
C2-Cs- or C2-C4al kenyl. Exanples are allyl, nethallyl, vinyl,
1,1-dinethylallyl, 1-butenyl, 3-butenyl, 2-butenyl, 1, 3-pentadienyl,
5-hexenyl or 7-octenyl) especially allyl or vinyl.



CQ Cecycl oal kenyl ) may have one or nore double bonds and is for exanple

C4- Cs-cycl oal kenyf or C6-CB-cycl oal kenyl . Exanpl es are cycl obut enyl,

cycl opentwoybisxaycl ohexenyl or cycl ooctenyl, especially cyCrmpentgsy| and
cycl ohexenyl, preferably cycl ohexenyl. C6-C, 2bicycl oal kenyl refers to a

bi cyclic al kenyl group, which may possgﬁs one or nore doubl e bonds and
wherein the double bonds are either si'tiiated in the sane ring) but may al so
be situated in both rings. If several double bonds are present in the

bi cycl us, the double bonds are conjugated or non-conjugated, preferably the

doubl e b0n¢ﬁ ar e IW@!% gdﬁmmlcﬁé‘as ansubstituted or substltuted by phenyl OH, Cs-

bi cyclo[ 4. 2 4]dode 7- dlen cl o[ 4.
_bi cycl of 4. £1AKXbd Ee- CM&WCVPOX)& Pg%’l‘ 4, e@?&'ﬁ%{g G"NEJV“O phenylthlo-
bi cycl of 4. %al?donﬂoﬂ R%”C C){%a)kyt&h%i@l %[hénﬁsu?fbnﬂo{l lﬁemeﬁeWI)sulfonyl and/or by

bi cycl o[ 4. 2 non- wher ei n exanples are referring

o . the
.fol | ow SO 892 glkgnayl; CB' R4 '_F Ge-Creglkr e ‘Pr‘@eﬁ”@e‘lw ope pr fnoge 30, %naWhich”
Cl-d 2al ky||§ﬂﬁ‘stb§tlthieﬂ%'i‘rsuSétnt@céé'Bgfibﬁgnyflr@-{'@1’-0]‘28[(0)&)(@}@1félk&§¢cé|:ﬁonyl Ehefs- or

Cl- C4- al kyl ene. Exanples are ne ene, butyl ene,

pent yl ene, Mxhenexycabenyl eﬁf@nylﬁéﬁslr%ﬁ@x"hmﬁfblggﬂe Nﬁe%y:l &16‘312%“&\@’@91‘36-%
and dOdeCy'ng%Lg’{oﬁklfg] @Qt@g&ggﬁ%ﬁwéﬁ&& b}ﬁéﬁgcdll@%nbw Cr O R gRch@Hhich

preferably nmet’hyl ene “or
C2- d 2ai kyiienewbsumte@lrgrl substitotedi mgDH, CsCaalkatl, hgrlbgemaan@{ar EalCiatkoxyidiatdied

L0, R boyiof FELGaIENEP RN b0, ErETBES, 15
02 G mz;1mwbonyu, phehoxy,Rphenpkysaditingh phemythio, ohmwﬁ'p}cemuws NRtsBlay |
1 oY DNST SRL  Mor e SB RESAM BE, b by o

t he ccor res es aré r s
\ o ~ \ ~ (Dr(R DIS rC1FG1balkylsulfonyl whiegh js lmsgbstmuted or aubstituted by phenyl,-OH, CaCt. ~/

\- - o\ [ jd o~ ' e g~ ~ =00 d
pheny? car I‘All &Yy :%?Q‘bﬂ%%%ﬁ’?@& %P g?°’§x3’$l‘é""’8§’£’gnﬁmﬁ hggylhé?e@w‘@%é%gl |y
onet ﬁr El wo, banylh NR'’ gRJ@rG@C@qut(lbtdfthle;phbnylsTL;IfgmT(mmtﬂy?jhie_nyl)siuﬁ%w sanﬁé@'fbglr ably
in the 4- sitiqn.o e ring. e, radicals
G- G Bal 1 Cr fabaion ofh RS eRafsba i, b s Niilied of Btsutiit AZPHE P
?:Ea?:g?,ﬁdcf‘é'?l?"“mgﬁ“fﬁe‘"eﬁ‘r‘“'“’“g'”’c':sm o LG pneg, DAChaialihie, Or Cuakoy,

- i u - i
descri bgd o PhGARXY: ¢ F?&Eﬁ benzovy, ‘ﬁ?‘é)y’ ' %'{?éwffﬁﬁ KoW&PE‘?@Er@’P" hd
ant hr a;:yl atDﬁCﬁuiyEsUIfél}[w 1f!(da-O}élf:sacrll@lIo,ﬂst.l’l'mﬁw‘:, riaphthysufonyl, m%th:acﬁsulﬁonyl @Wl e,
mono- to pe ut,e or, ex I
especi al | 5 ?Fé%'su'g‘}"ylﬂ angdg'@f‘f"t‘ a3 %@1%‘3@"@ Q“’B'kﬂ ey Egﬁ é”a'ﬂ(anoyl
SNlébgtR'l g ut eg)t’genyléﬁlfoﬁyl NBehidy aMImshd(goaI@EuBownd tc{ﬁg\phuisgﬂfm;?uen'glzﬁﬂm

an ed rin a the radical.s

R 6 o R CapyRuliehe, Cobi PoREHBaIE. | P RstlPri gl SC R & ey

car bon atoms of the phenyl 0 0 ring, for exanple the follow ng stquctural
units are omnfiindedfonyl-optionally are substituted\byo? to 3 of the groups groups —Isl—o‘M* ,
, Il

0 0 Ris Rao
” " ” e + | - + | _
—-O—ﬁ—OM , —C—OM | "‘“I‘"‘Rns L, —S—R,L andfor
0] Ri;
+ -
——R,, L ;

R’s and R’s independently of each other are hydrogen or C;-C1galkyl which is unsubsti-
tuted or substituted by OH, C,-C,alkoxy, C,-C.alkoxycarbonyl, phenoxy, phenoxycar-
bonyl, phenylithio, phenylthiocarbonyl, phenylamino, phenylaminocarbonyl, C;-C;alkyl-
sulfonyl, phenylsulfonyl, (4-methyl-phenyl)sulfonyl and/or Cs-Cgalkanoyl; or R’s and R’
are C,-Cygalkyl which is interrupted by one or more -O-, and which is unsubstituted or



-15 In the present application, the term"heteroaryl" denotes

unsubstituted and substituted radicals, for examle 3-thien I, 2-thien | ~
~~~ RvOR2BM73B YY ~~s\\ , ~/ s, ~  wherein 0 o s RCI/E0U1R86 are as

defined above, thianthrenyl, isobenzofuranyl, xanthenyl, phenoxanthiinyl, Y

Y or ~N, wherein Yis S, Oor NR4 and, R4 is as defined above. Exanples

t hereof are pyrazolyl, thiazolyl, oxazdalyl, isothiazolyl or isoxazolyl.

Al so included are, for exN anple, furyl, pyrrolyl, 1,2,4-triazolyl, ~N- or

5-nmenbered ring heterocycles having a | Rd fused-on aromatic group, for

gx a rrplt ﬁ be rsnbgtitohzig by| OHp e@lz-Gt.ahkc?aykl Ir?gimgmlmdjcarhmyyl,, phemxyx ‘g:zmhg)kycanbdnyl

enzot hi azo Ty one e eroarﬁ arr1e y ﬁ@ﬁm
.3-pyridyl, RR/ ylth'%fg}eg lﬁ‘&“pai oyl PNeRYIRMING: B¢ VJ?é‘&' ‘r?ﬁ? ooyl
:oxs/g ?ﬁhg?ﬂyl ﬁheagéléultcmyaﬁ] ﬁ?;fgl&eﬁyl)suﬁloﬁ’yl aﬁd/02838|@hllga'ldwl oL llqrra]gmu R%iaiyy phenyl
.phenoxazi nWhaT %@HQ%' Hipd oplg.pb[sﬁtluﬁed%lpprlc;ﬂ %d‘ﬁ‘ [ lqggf‘rﬁndﬂétcé GadlkPV: al so

\?\Enot es t heorriatgl laﬁ@'HSe éﬂél @gcaﬁhikwhoyl Xeiei el unsubbtingedor s‘ubstltLGtEH Wpﬁbﬁyn OH:~ |
erein mi

~ or anthr éu%é‘h?’ﬁy» %a%‘HaIB‘PxVPWQ"Hﬂt %'?Qfg;gl Seﬁg’;’%@g?q?‘ylophl @H ﬁ'Puent s

i ndi cated aéwmyprphdhyrdnﬂhm bhe@@e@ulﬁmrwm{ a*zalkﬁﬁuw@ﬁphﬂfmmsulﬂw (4-
canphor - 10-yl

Csal kano or exa L’*
pr opi onyl , ﬁhalﬁawvl%wlfmaﬁmmr bVe%ﬂbQQﬁ”@%PX} a0BR anddia@&%ﬁ&gﬁ% ulforyt
exanpl e, ”E\hﬁ'iemé ur%hBQﬁNtedWr §Ql§§ﬁl/uté’d‘9y pﬁ&r@rbn 'd1 @samwpe;@,;alkexicafbohine

al kyl radicals in al oxy rou avi ng nore carbon atons al so
be branchecphenoxy,menqx Emhtenstbthios phejwltauaa@fﬁpeyl nlaqny;ﬂmlm,cpheeylwmpm o

ropylthio t wl [ f S
Doy thi o oraborbt Er-Ollehyisulion PReryiRaftrt) d-AbtnlBRefyfeiforh Crorby by

C2- Coal koxykealtgoayli ios Gnd:ﬁaIQ@IP)"e@JSDQf@M wmwhvelsamubrrtm@gmowubsﬂyt%by
defined ab
erined aboygy PPmbP%hQBgérﬁ’%Qé‘{Ha?éa Pldm)q\rxo Q.?ré}@ﬂt ggrcb ?ZH

met hoxycar bony arbonyl, pox carb
pent yl oxyca%elhgxy and/Obahergwosswrtﬂeamd) 'stare mlnkwl Ca@noballoslkvlﬁulwnwoxagm~

groups havi e h )

& °8 ohat oaP RS BN, S ARIBUTIAIT A kIR R Tffityisutony. o

pol y-substi moalsumnwgt plgemntmlswpoyl aorR’ Candlmvsaﬂobythebmthnme liltmgeaamomlt@, as

defined abo €nr 3. . L6 0

nal ogon ounpich HEF;dfe BhEgned: orfr 87 6Cor 1 rRMERNG iy WAEE Feis B Ghtol 5 -

tri chl or omeOnhydr) by r iNRutbr canst iwhierein the bradicalsr Gpﬂmalky!spégbaualkyl phenyl Co-

trifluor On’ebméikal%yl, Cy-Cigalkylsulfonyl, phenylsulfonyl, benzoyl, C;-Cighaloalkylsulfonyl, cam-
phorsulfonyl, phenyl-C,-Csalkylsulfonyl, Cs-Ci.cycloalkylsulfonyl, naphthyisulfonyl, an-
thracylsulfonyl or phenanthrylsulfonyl optionally are substituted by 1 to 3 of the groups
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and/or —+-I—R23 L;

R’z  is hydrogen, phenyl, Ci-Cgalkyl which is unsubstituted or substituted by phenyl,
OH, C,-Cyzalkoxy, Co-Cyoalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyl-
thiocarbonyl, NR'sR’s, Ci-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl,
and/or by C-Cealkanoyl; or R'; is C,-Cygalkyl which is interrupted by one or more -O-
and which unsubstituted or substituted by phenyl, OH, C;-Cioalkoxy, Co-
Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenyithiocarbonyl, NR’sR’s,
C,-Croalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Cgalkanoyi;
or R is Cp-Cisalkanoyl which is unsubstituted or. substituted by phenyl, OH, C;-



trichloromethyl. Preferred is C, -C ofluoroal kyl. C2-Cshal oal kanoyl is

(C1- CsShal oal kyl)-C(O -, wherein G -C5hal oal kyl is as defined above up to

t he appr apoicgeeg7eunber of carbon atons. Exanpl es are chl oPCREPDYI0784

trichl oroacetyl, trifluoroacetyl, pentafluoropropionyl) perfluorooctanoyl,
or 2-bronopropionyl, especially trlflug roacetyl or trichloroacetyl.

Hal obenzoyl is benzoyl whi ch i s nono- 9 pol y-substituted by hal ogen and/ or
Cl- C4hal oal kyl, Ci -C4-hal oal kyl being as defined above. Exanples are
pentafluorobenzoyl, trichl orobenzoyl, trifluoronethyl benzoyl, especially
pent af | uor dbgatizoy] Cg-&iadignp‘carboﬁyl uatvenony) pbemaxycarbpnyhs pheingihio,r phepyithiecar-

ially chl |
e o exdibye N grg -0 pBishRiondh RyFOALIL, KkelfipneiRIRE 4 Y o,
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%?Eefel . tq?rfeﬁ Ifmaglﬁibrﬁt ruc NHQFI% Jéarefa caggw&m%ge | Spl:\g@s&x J:ny]:J\U (&
canphor yl SLH‘?FBWE?W‘G"V “'%Wﬁaﬂ éﬂrw %J@‘fagﬁi?g Vi 08 Rt 5 RNGEY Bl?‘?’& WhiRkisgn-
155 oot ottt g oo e 0 o
Accor di ngl yPh %Vso%&ﬁ@\/ﬁ{!‘i’ o"]ﬁy&?a' %?ﬂht?fﬁ%’ul’ﬁl?wm yan?lﬁrag?ﬂ sl¥ fztb%ﬂ? Viand
phenant hr y|@PCfoﬁélM£lk1]|§ulﬁfnyF 0 t%m&mn&ml ng Eﬁ@hw‘-@ -Eaélkyl&mnylo a Cy

sul fonyl grou -Cla-, CaCl
Ca- C, o- al ky@‘sﬁMGFQ@HSYFSU"@%uﬁép'FrEB Ftﬂ@nﬂ antteagyiswforyl ar mee,?ntbrahalf%y! cfnd

cl eaves upOpnhdrem tAE rh@iBal8ic, &) d Fam@wct; -QRalkPeiciT Wﬁélllbaﬂoyf Vaﬁiﬁgauaﬁsutf&ﬁ/l reaheal

Ari) Ari' and Arl" are aci eavabl e groups increase the solubility
of the conpyiwkfegylobemzﬂymmacmhalpatlkvlwlfpnyl,| Qﬂmnhorwfqayl phenyhe: tQa@lkﬁqstﬂf@nvlne

devel oper %%@(zgcg@éiﬁylmoﬂﬁllt RagtthAsiienyl T Bl fsfdny %rfp%n&mgrgapﬁ% g $pt i bed

in US 4883740. I"es of " groups suitable as substitutents i cal
Arl, Ari' and Arl" are for exanple known'orthoestergy trityl angfbenzyl

groups, ter I [ ertll -but yl _cg - of
phenol s or fg?nl'a hie ﬂlgor%glﬁg?d gmﬁtg é;%b ot 6%3—%3 3 - H y( CO) - C@ISS) 3,
I+ -(CO) - OC(CHB)B -0 (CO) - OC(CHB)B or ~ 0R12 whereerR1~ and

R12 indeR~3 pepdently of pone anot herRare hydr ogen Cl1- Csal kyl,
C3- Cacycl oal kyf|, phenyl - (ie-" C3al kyl , qﬂ" R 1 and R12 Jtoget her are
C2- Csai kyl ene—CaﬂDfNRlS—i-sN-uméjlhs; |-t—uSe€R L rmhageﬂ—su-ba;lltued Cl- G oal kyl)
unsubstituted or hal ogenl“%ubstl t ued (%acycl oal kyl, or phenyl G - C3-al kyl,
or) if RI1 and R-2 togetHer are no C2 Csal kyI ene R13 and R12 together may
be C2- Coal k i ed ,
C3- C3ocycl Oélogﬂggﬁiﬁiagﬂgggyeb Itf&é;fa%c%lérﬁr r 'poI“’yc E:Ff q%Tigg bmt%rb%g)
for exanple a nono-) bi- or trocycllc al i ppatic rlng,|| e.g. C3- -
C3-G a-, C31¢d2groups-of.gesys oa k ll\rr]e——axaspl@w of —OROOWE] | e—er-ﬁgﬁs are
cyclopropylene cycl obutyl ene, [lcyc opent yl Hne, cyclohexylene or
cycl oheptyl ene, especially cycPohexyl ene. @xanpl es of polycycl iRrr | ngs are
per hydr oant hr aBul ene, -18 perhydrophenyat hryl ene, perhydronapht hyl ene,
per hydr of | uorte ;d_ gNnQ;” W&ydﬂgmr RS yI ene, perhydropicenyl ene,
adamant yl ene, | of 1 ] pent¥l ene, bicyclo[4.2.2]decyl ene,
bicyclo[2.2.2]oc£ Isene, b|c¥ $10[ 3. 3. 2] decyl ene, bicycl o[ 4. 3. 2] undecyl ene,

M is Hm’—l\ll—ﬂm , Rig—S—R,, , R24-—I+—-R23 , Li*, Na*, K, Cs*, 1/2Mg®, 1/2Ca® or

I:‘17

1/2Ba?";
i i I
L" is F, CI, Br, I, HSO,, 1/2S0,%, NOs, n,;—ﬁ—o_ , Rw-o—ﬁ—o—, Rs—C—0 , B(Rig)s,

C|O4-, BF4-, PFa-, ASFe. or SbFﬁl;



bi cycl o[ 4. 3. 3] dodecyl ene, bicycl o[ 3. 3. 3] undecyl ene, bicyclo[4.3.1
] decyl ene, bicyclo[4.2.1 ]nonylene, bicyclo[3.3.1 ]J]nonylene, bicyclo[3.2.1
] octyl enavanzhishe | i ke. Al so "spiro”cycl oai kyl conpounds BEWEEGNWi&®d by t he
definition C3-C3ocycl oal kyl ene in the present context, e.g.
spiro[ 5. 2] octyl ene, spiro[5.4]decyl ene,, spiro[5. 5] undecyl ene. 1n general,
the cycloaliphatic rings may form repe1d1t| ng structural units.
Cl- CBHal oal kyl ene is G -C8-al kyl ene nono- or poly-substituted by hal ogen,
C - C8-al kyl ene being, for exanple) as defined above. There are) for
exanpl e R, RynRapand &4 hrnmp@ndermg od)eachwthhahlegmdrqgelns:trimaeylm&iahtis uhsub-

| kyl hi
i1 vor omeeylea s SESRAFERE bfe BF e Treaih dlactel riRe SN P Sy
fhl or omet hﬁlkerqe hdgaroﬁy 2a¢g<e@alk®tyearbaniylca5rmnmy phenoxpearbonyl, p@ﬁmalkvltmn at ed,

i near or ed _a r or nyl ene.
-Exanpl es aP er\yyt 0y &qg’gaf"g‘f hﬁ%@ﬂaﬂ@(‘%’ ge%ogﬁéncgsr IPeanogﬁw er?élﬁe 16;
penta- 1, 3- g, ﬁ&ﬁbﬁligebal%zoﬁchﬁdlkw c}ggtmyémwmms @ﬁewﬁte@byemﬁloem?)re R@Y, dndve
one or nore doubl e bonds or en
OB - cyol ShPRIIRRGIOaR Gk LAnY Gy ErBlsthat i RspE o LG b9
cyc: OEexenblrﬁfbee ﬁélo@?!ﬁ'tﬁ@?d)@nél\l@zneoNq&'@ﬂ gil el b){zaﬂwmﬁ@h?fﬂ? ;lam.o f
cycl ohexenyl ene refer exenyl e c oal kenyl ene, refers
tg a bi cycl%?@mﬁ!'k 4@“‘% %‘Rc‘fﬁ&t‘a QW&&% ﬁlkalé}yﬁ léerl}éﬂb?’@/%onds
and wher ei hehhtfy |di9ubdm€@nalﬂ,9ﬁ% obha@t@qe&nawGchalwleﬁarr@- rigngy -got, nmay
al so be situatéd in both rin severa doubl e bonds are present in the

bi cycl us) o1& WeewriagbMHdds éﬂ@nmﬁjaﬁe@%@eé?g% Wb olgaailyiene ;s S ey t he

doubl e bon@o_afo@,gcep@ €- gﬁbﬁﬁemﬁéﬁ%&ﬁhﬁs are
bi cycl o[ 4. 2 4L ec- 3, 7-di en-5-yl ene, bicycl o[ 4. 2. 4] dodec- 3- en- 5yl ene,

bi cycl o[Ris 35 Ahetiewhigh de Lesybsihied By égmtlts{teﬂ by Fner@irmarech+-Gzalkiln dalogen,
b1 oyel of 4 SNEL RALRAE T ARG Rtk farbanions Sy dhotip§REbonyi, C:-
referring tGakyithid,giheoyithiey Gm%@ikanegl @2201éalkarBV|2X38 benzoys, bpnzoyloxyg or Ryg
Phenyl ene '|§C1-C12a%i)'3rh3’-@12§\k¥|§~h|ch 1??r\§te|}rupte§)rt]>§@h@r Horg"16- '\ﬁherélﬂrthé radi- |

\' \ exanp ant rylene , anpl e
A trival entcalsa@li Cahlkpl, a6d-GatQaalky laem ansubstitutedaor substitnddiyeaheaoromos, hdlor

XanELe ool R A e S R R PSR R os,
trival ent r&dlkyglitio,gthengighio, l@ﬂ-@m}karmykGz-Quall«anbyloxyAbEnzoyaaerr beazbybady; of a
et o RSl Bt S RO s S BgLArEPRIT, e
or br anchedediby one or more C;-Cy; alkyl, halogen, -NO,, -CN, phenyl, C;-C,alkoxy, hydroxy, C.-
Cqoalkoxycarbonyl, phenoxy, phenoxycarbonyl, C;-C,alkylthio, phenylthio, C.-
Ci.alkanoyl, C,-Cysalkanoyloxy, benzoyl and/or benzoyloxy; or Rz, Rz1 and Ry,  inde-
pendently of each other are C4-Cy; alkyl, C,-Cysalkyl which is interrupted by one or more
-O-, and wherein the radicals C-Cy2 alkyl and C,-Cy.alkyl are unsubstituted or substitu-
ted by one or more halogen, hydroxy, -NO,, -CN, phenyl, C,-Ci.alkoxycarbonyl,
phenoxy, phenoxycarbonyl, C;-Csalkylthio, phenylthio, C,-Ciealkanoyl, C,-
Cizalkanoyloxy, benzoyl and/or benzoyloxy; or Rgo and Ray, if appropriate together with
C4-Cqalkylene, -O-, -S-, or -CO-, form a fused ring; or Ry and Ry, if appropriate to-
gether with C,-Cpalkylene, -O-, -S-, or -CO-, form a 5-, 6-, or 7-membered ring; and
Ry and Ryy  independently of each other are phenyl, which is unsubstituted or substituted
by one or more of Gy-Cialkyl, halogen, -NO,, -CN, phenyl, C-Cqalkoxy, hydroxy, Ca-Ciz-
alkoxycarbonyl, phenoxy, phenoxycarbonyl, Ci-Csalkylthio, phenylthio, C.-Ci.alkanoyl, C,-
Ci.alkanoyloxy, benzoyl and/or benzoyloxy; or Ras and Ry, if appropriate together with C-
C.alkylene, -O-, -8-, or -CO-, form fused ring.



Is, for exanple, C-C8-, Cl-Cs- or C -C--al kylene. Exanples are are - |

-Hc-, -H2 ¢c-¢c- ( -H2 ¢c-c-H2 , -HZ HZ HHZ ¢ . A tetraval ent radical of

phenyl enayp922336t et raval ent radical of naphthylene is) f8E€TERAMW® ~ ~ or
\ ~ o0 Atetravalent radical of a heterocyclic ring is, for exanple, -~~, [/
[/ 0OS\ N~/ , [/ and the |like. - The terns "and/or" or "or/and"” in

the clains are neant to express that not only one of the de fined
alternatives (substituents) may be present) but al so several of the defined
alternatives (substituents) together, nanely m xtures of different
alternatives (substituents) The term"at leasY is nmeant to define one or

h f Th
venti ghedeeipobtts & AETMARTLR uh I 0 eERA 58 Paflizda Bifipbhe] P, e
Vv, VI ortam{lat leaSk twiehalegerv atomsemn ¢raf offtbe calbaa dtoms hextlitb ithe dXifne\groug. Rred Vi )
1y b d b t de bed '
B N T N
I1") 11loximhd/grouy. or VI' with the desired (for exanple, sulfonic) acid

hal i des or acid anhydrides of fornmula XV, XVI or XVIlI (for exanple, R1Cl,
RI-OR~or CU-R3-C1). HOHORS RS L ZI I ~~~Recl cX~Il R NI R2

|X- C;(CI- Arg.- 09\, al\zeléhnéékoﬁbr@néhed dRd I8 for ekatiple, B3-Cg-, C@g-AFY lCJGz—éﬂiylexa%k ~-
Az A3 Y?'@—Prﬁ 'Mf('e hV} Pé°ﬂy':|'3‘ip"l@R’7f A%{'A?'ks%‘bﬁ%ki&%ﬁﬂﬂeff bMPRP%th&X!hH I's

X X 1H Hieptys, 2,4, 4ltrimiHyiptmiyfi22-8fhyihexdyl,AoctylARoryl 0désyE tindecyl, dodecyl, tetradecyl,
pentadecyl, hexadecyl, heptadecyl and octadecyl, preferably C;-Cjalkyl, such as methyl, iso-
propy! or butyl.

C4-Csalkyl, C4-Cgalkyl and C4-Cgalkyl 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 C¢-Cs-alkyl, such as methyl or butyl.

R, is for example Cy-Cy2-, C4-Cyz-, Ca-Ciz-, C4-Cg-alkyl.

C,-Cqoalkyl, which is interrupted once or several times by -O-, is interrupted, for example,
from one to five times, for example from one to three times or once or twice, by non-succes-
sive -O-.  Accordingly, resulting structural units are for example: -O(CHy);OH,
-O(CHg)20CH35, -O(CH2CHz0)2CHaCHg, -CH5-0-CHg, -CHoCHp-O-CHRCH3, -[CH2CHZO),-
CH;, wherein y = 1-5, -(CHyCHo0)sCH2CH3, -CHo-CH(CHg)-O-CH,-CHyCHy or -CHo-
CH(CHg)-O-CHo-CHa.

Ca-Cgocycloalkyl is a mono- or polycyclic aliphatic ring, for example a mono-, bi- or tricyclic
aliphatic ring, e.g. C3-Cao-, C3-C1g-, C3-Ci2-, C3-Ciocycloalkyl. Examples of monocyclic rings
are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl, especially cyclopentyl and
cyclohexyl. Examples of polycyclic rings are perhydroanthracyl, perhydrophenyathryl, perhy-
dronaphthyl, perhydrofluorenyl, perhydrochrysenyl, perhydropicenyl, adamantyl, bicyclo-
[1.1.1]pentyl, bicyclo[4.2.2]decyl, bicyclo[2.2.2]octyl, bicyclo[3.3.2]decyl, bicyclo4.3.2]undec-
yl, bicyclo[4.3.3]dodecyl, bicyclof3.3.3]undecyl, bicyclo[4.3.1]decyl, bicyclo[4.2.1]nonyl, bicyc-
lo[3.3.1]nonyl, bicyclo[3.2.1]octyl and the like. Also “spiro”-cycloalkyl compounds are cover-
ed by the definition C,-Cgocycloalkyl in the present context; e.g. spiro[5.2]octyl, spiro[5.4]dec-
yl, spiro[5.5]Jundecyl. More examples of polycyclic cycloalkyl groups, which are subject of the
respective definition in the compounds of the present invention are listed in EP 878738, page



X (111') A~ ~HX1R Il 1zR A~AKGC i XXOR~RO (~ ~z1 1 or
R-OR (XVI) X i -CAk A~ A2 X (I1) i R=11 RC (Xrn~Ak A~ A or
R-OR (Wolp2€876Rz X (111) X X ORS N Rz Ark 1C i -X X i PREIEPOVRASE-C ~C s
x XiRiisl | ~s At2 An Ana Arll s | R-Xi CAR8 Al & 21 HQHIRI .
NRZE2~Z1 " ~~ A ~As Yz Ae A5 AggAr’ ~~C R O (XV) | ~ ~Ark A~ Az
A3 Y2 As A5 A4 Ark G ~1 X1 X1 , X X9 XXi ~Xor R-OR (XVI) ~ X H
ie HOR ieR C? ~Ar-AAZAYBAAAA-~CZ .XC-Ak A AZ Aa Yz Ae AS
A~AkC~1 ~1192854 | X~Xé§IV') X XXX (I~XOHiHNA R n Ni2
r' - ~iz 1and 1& whereirtonthe-frmylae (10(46))a bond tg ackipvg the “yi” kes todaagded; Fihe( Xv)
RC XV (e - () O or R- OR- (XVI) OR RNROR z
.z Are' - |%S&-k%?ﬂi{thﬁaz"qirgg"'a?eé@ébﬁf?é“(v Are G i -X( x2 (M) x 2 (W

In general, the cycloaliphatic rings may form repeating structural units.

C,-Cyzalkenyl radicals may be mono- or polyunsaturated, linear or branched and are for ex-
ample C,~Cg-, Co-Cg- or C,-Chalkenyl. 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.

C,-Cscycioalkenyl, may have one or more double bonds and is for example C4~Ceg-cycloal-
kenyl or Cg-Cg-cycloalkenyl. Examples are cyclobutenyl, cyclopentenyl, cyclohexenyl or cy-
clooctenyl, especially cyciopentenyl and cyclohexenyl, preferably cyclohexenyl.

Ce-Cyobicycloalkenyi 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. [f several double bonds are present in the bicyclus, the double
bonds are conjugated or non-conjugated, preferably the double bonds are conjugated. Ex-
amples are bicyclo[4.2.4]dodec-3,7-dien-5-yl, bicyclo[4.2.4)dodec-3-en-5-yi, bicyclo[4.2.4]
dodec-4-en-6-yl, bicyclo[4.2.3]-non-3-en-5-yl, bicyclo{4.2.3]-non-4-en-6-yl, bicyclo[4.2.3]-
non-7-en-8-yl, bicyclo[4.2.3]-non-8-en-7-yl, wherein the examples are referring to the follow-

ing numbering : ‘ ‘
|

C4-Cyzalkylene is linear or branched and is, for example, C4-Cg-, C1-Cg- or C4-C4-alkylene.
Examples are methylene, ethylene, propylene, butylene, pentylene, hexylene, heptylene, oc-
tylene, nonylene, decylene, undecylene and dodecylene. Preferred is C4-Cgalkylene, espe-
cially C4-Cgalkylene, preferably Cy-C,alkylene, such as methylene or butylene.
Co-Cyoalkylenedisulfonyl accordingly is an alkylene radical as indicated above, which at both
“yI"-moieties bears a sulfonyl group. Examples are -SO,-(CH,CH,),-SO,-, with z = 1-6, e.g.
-80,-CH,CH,-SO2-, or -SO,~CH(CH3)CH,-SO,-.



R' R, Ra X Ari ~ Ar,"" Are~ Al, A2' Aa' Aa~ As' As' A~' As' As' A o~
A" Al2' Y,' Y2 and Y3 are defined as described above. These reactions
usual |y agyeogasybed out in an inert solvent such as for eRanfPel/tid8uene,

nmet hyl ene chl oride, tetrahydrofuran (THF) or dinethylformam de (DVWF) in the
presence of a base, for exanple pyrldlﬂf) a tertiary am ne, such as
triethylamne, or by reaction of the salt of an oxinme with the desired acid
chl oride. These nethods are disclosed) for exanple) in EP 48615. The sodi um
salts of oximes can be obtained, for exanp by reacting the oxime in
quest i orPhgnylanedisufanyindighertrnegisulionyl md@wﬁyhewmﬁlﬁenw slﬁerbeate@etsum are
well known to those skilled in the art, and are generally carried out at
.tenperatures in the range of -15 to +SOC preferably Oyto 20& The oxi nes
required as starting materials can be obtained by a vafi @u met hods
descr i batigionps atthe dyltmeiatyr Aeqoydinglytremtling strusturesiaieancie | D. Magch,
-Advanced Organic Chem stry, 4th Edition, WIley I nterscf ence, 1992), or in
speci al i zed nonographs, for exanple, S.R Sandier & W Karo, Organic
functional group preparatiopss, Vol. 3, Academ c Press. One of the nost
conveni entQ dg§ is) foRI e) thﬁ reaction {pf ketones with
hydroxylan$ S ts salts JOlsar Sot$¢ IATRE ethanol or aqueous

S a Base s@ch’as s 3 thte P9 added to control

t he pH of the reaction mxture. It is well known that the rate of the
reaction is pktdependent and t he base can_be added at the beglnnlng or

t he ﬁ%. i on. ..§ﬁc solvenn as ru i ne can
@+or Yoi 455, lo veg b. rature
i s generaloy ng t erfeedt ure ® he' mxt uree, 0 uaI

60 120C. Anot her conveni ent synthesis of oxinmes is the n|trosat|on of
"act i ve"Sustitiyddeprengt @amss Woinonei tb ifive SfoRexainple onB, Wikt thieie] éspeeiallyBodror

o 76 ke o818 PRGN Y6 TR oEREHGS & Bacahaoe s B a0

condi ti omss.@gmdﬁ@cmeb‘ﬂfgn fritg. exarrpl e, in Organl c Synthesis toll. vol V) pp
32 and col 202, 204 and

363, ar eTYtg%FafiasfseCf@reaMblnﬁP@g t]i? cﬁwﬂt Vistifany ﬂrﬁeie%'a&tygﬁea@’?eéf 9F prapghed

mat er i aI@J@Ve&m@maﬁmgyadgcrm@gaba)mg to the invention. Nitrous acid is
nerated f mnitrite, The alk nitrite can fqQr exa

usual |y e be
et nyl ” T ORI GaGRevaa B e Sy Promneali o (e Hia meariinos 4y
nitrite.pedbodescri bed syntheses can result in the formation of isoneric
forns of the conpounds of formula I) II, I, 1V, V, VI and VI|. The double
bond of the oximno group can exist in both the syn (cis, Z) and the anti

(trans, heh mérrafatcawnépmﬁwrmnaﬁthgh PetarSargCHArithi@d)l dré Siiktifined By bh€or
present inventjon, both i ndi vi dual geonetrical isomers and a m xt ures

of two gBBweRAlcalsatheyasReior exalmp 5@9@%&0 PeRE- wwwﬁtqdotpr@éemphuww ¢t 86
rel ates ﬁ,cguagmméaegspgc.dn%_qmbt@rd,@wgq.m@dt he conpounds of formula I, I,
[, 1v, VvV, VI and Vil he conmpounds of formula I, Il) III, IV, V, VI and
VIl of the individual geonetrical isoners (Z and E forns) and any m xtures

of two ORGERMNAL Gk dh%ﬁﬁ%ém&l%b@tﬂutﬁ& %g)omwng,h (g d értd/&rew éﬁ? anct mr%btshal the

conpounds of for peci f

conf or ma®t®PR's eh'ﬁaﬁ w@tWSBgép@héuoaé memkereq riags "ffﬁ)ﬂ\? fﬁﬁ‘éﬁ‘ﬁﬁ4l stt%bPé
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Therefore, preferred use of the conpounds of the present i1nvention ar

fornula I, 1) 11, v, VvV, VI and VII of the single her abIe
i Somer (faiat bxhple S 1SRRG ks 2 B0l Hhé f th o
required as starting materi can result 1In on of turé of

‘isomeric forms. Surprisingly, it has been found that t he ntxture of

isoneric f of. the gx{nes required as starting materials is converted to
a single g?%é%;ri form (pentatively assigned as Z-form by treatment wth
‘acid. Usihg se Oﬁt"SQS?

mat eri al §% t he conmpound

he single isoner (Zforn) as the starting

of formula I, Il, 111, IV, V, VI and V1i of the
thermally nore stable single isonmer are obtained. Accordingly the present
invention also relates to a process for the synthesis of the thermally nore
stabl e i soner of the conpounds of -23 formula I, 11, Il I, 1V, V, VI and
VIl by 1 ) conversion of the corresponding isonmeric m xture of oxines to
the oximes of the a single isoneric formby treatment with an acid, and 2)
reaction of the oxinmes of the single isoneric formwth the desired acid
hal i des.



Subj ect of the invention therefore is a process for the specific
preparation of the thermally stable isonmer of the oxinme ester conpounds of
formul a twodbdnpsihdl) 1V, V, VI and VIf according to cl ai m RPCIBAEPOIV10784 r eat i ng
the isonmeric mxture of the correspondi ng free oxi ne conpounds of formula

[, 1)y e, 1V, Vvoor VI', obtain by conventional nethods, OH 1 OCH
OHI | 12 11 X- i -C-Ark A~ Y~ A~ Ark C1 X X (I=) XAHIIT 12M Ari-C
ClHs X X IH 8i -Ark A~ A2 A3 ; 3 A2 An Ato Are I-X ~ (111 ~HIX RA X
RIA- A’k G XX OHII | Are -CCGX X (V) OHI I 2 C CAk A- AZ X X (11")

QH ~~ ClmiHe preseabapplitatiBRrOhe 1erms “hetpioany!” idengiek upsubystiutedOpnd gubstituted radi-

R'RN
cals, for example 3-thienyl, 2-thienyl, (—)\ O/O\ b\ wherein
o7 \\

R's and R'g are as defined above, thianthrenyl, isobenzofuranyl, xanthenyl, phenoxanthiinyl,

Y\
/%_Z or ,% /N, , wherein Y is S, O or NR'4 and R4 is as defined above. Examples

thereof are pyrazolyl, thiazolyl, oxazolyl, isothiazolyl or isoxazolyl. Also included are, for ex-

ample, furyl, pyrrolyl, 1,2,4-triazolyl, iﬁ, or 5-membered ring heterocycles having a
L

fused-on aromatic group, for example benzimidazolyl, benzothienyl, benzofuranyl, benzoxa-

zolyl and benzothiazolyl.

Other examples of "heteroaryls" are pyridyl, especially 3-pyridyl, /O/ , Wherein R’y is
R0 N

as defined above, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 2,4-, 2,2- or 2,3-diazinyl, indolizinyl,

isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl, quinolyl, phenoxazinyl or phenazinyi. In this

application, the term “heteroaryl” also denotes the radicals thioxanthyl, xanthyi,

‘""°’”‘©fi , [R,!R.st , wherein m is 0 or 1 and R4, R's, R's are as de-
@) o O 0

e
fined above, [ U or anthraquinonyl. Each of the heteroaryls may carry the sub-
0" °N

stituents indicated above or in claim 1.
HC CH,

Camphoryl, 10-camphoryl, are camphor-10-yl, namely

Co-Cgalkanoyl is, for example, acetyl, propionyl, butanoyl or hexanoyl, especially acety!.

C1-Cqalkoxy is, for example, methoxy, ethoxy, propoxy and butoxy, it being possible for the
alkyl radicals in alkoxy groups having more than two carbon atoms also to be branched.



Ae AS A~ Ark C~ X IX (IV) OHI Rz Are" ~~-CGX Xz NI') wherein Rl, Rz, Rs~
X qr,, qrl ~ Ar,", g1~ gz~ gs, ga~ gs, gs~ Ao ga~ gs, Q,0~ Qi,~ Qi z~ Vi,
Y2 and Y3yghen@ssdefined in claiml, with an acid; and (2PCTE#Ret/1078+ t he
t hus prepared single isoneric free oxime conpound with the corresponding
acid halides or acid anhydrides of for%na XV, XVI or XVII R C (XV),
R-ORL (XVI), C-R3-C (XVIl). The conversion reactions of the
isoneric mxture of oxines to the deS| red single isomer are usually carried
out in an inert solvent such as nethylene chloride, ethyl acetate, toluene,
tetr ahydLC(LHlkﬁllhﬂ@ﬁs for @R&Hﬂylb)‘ methyhthidcethyitHid) @ropyttisierand botyitaiv, ad:emwpnsblbms
cetic acid, trifluorgacetic

P o rSE alkL Gkl n kg S ype eV agindts ain e crutiRy A6%E st BPeRe ™Y

t enper atctie@. i n the range of -15C to +120C) preferably 0C to 80C, nore
preferably 5C to 40C. The conpounds are isolated by nmethods known to the
.person skilled in the art, e.g. distillation, recrystallisation,

chr omat @yr@@iiokycEbols fCﬁX@deyt)éD -0p0)- Pwnmmt CPG@éIkWﬁ@ hedmfihed abtvai up the

oXxi nme congounds of formu

I
mat eri alt@ éPB’OQF'%'@n"%Wé% darkasy %r\s %{P@'eééﬁﬁamﬁ#&%ﬁrb?fﬁi ?tﬁwﬂﬁ'fl@wvh 11,
L, Vpréﬁoxybaraa.d,:l%dmxye%bﬁwbr?Seﬁ@@xfé?ar@d@l liI(Heﬁhgfédslelen@r tHeﬂiII@ﬂ pedidaRg are

furt her conpounds ‘of wherein R1
Cl- G ealRalkexy gtaHps having morh D AVR GRIDAN RS a'S%mBrﬁww f onyI
phenyl - G - C3al kyl sul fonyl, phenyl sul fonyl or naphthyi sul fonyl, V\,her ein the

groups phenyl and napht hé of the radicals phenyl-C~-C3al ky Isulfoug%}
phenyl SLFPTGWPNOQHM anght-hyhalealtybase Cube- 8RS GhCarali Bwner ospRalkBylstiuled B one

or nore H %C(f‘ a‘ﬂd”‘(%'lléklblky@ew@“?’dr@éhﬁple% tiéfui‘eh%&/é‘ e[‘he?é §re' for exam-

phenylene
i ndependée.tfrqrn one é‘aélh'e@toh ene ar émahdpg@st {sutw@mnt&%the alsw r@dlcabliwyples 8re A

peny1 eriatorgfng deiforgn ey dtuotfiend) o EBonerorh pepooily, Y ofy br

trival erfrichieromsiyl.oPrafprre @£1k®|bf&¢éoallmhenyl ene or heterocyclic ring ; Y3 is
a tetraval ent radical of Cl-C, 2al kyfene; X is fluorine; R4 is hydrogen,
phenyl, Cl1-d Bal kyl, C2-d Bal kanoyl) benzoyl, Cl1-GC aal kyl sul fonyl,

Ci C, ohal %Cﬁwlwkefr@wﬂs,(Cwé}mwwlb@(@)cnwereipHbr@dha@a‘kQBialaSdeﬁued @hgve up

henyl t hyl
gf e? Kes ;‘tlg | céITDE R{I)) HQ%S{M%#(ES Eﬁ:{&l‘uﬁt? ony IE(%RIRe n%r@ rcﬁ@!‘)b% f/: F&E E#hléfﬂgcé?ﬁ,pltﬁ- Y
napht hy| fugréapei, mfluomumwmtmmfltmromwi on2etomgpropionyl; espacialli diiftigen,

Cl- Csal foubetyGriehibisagety.  ~2°

Halobenzoyl is benzoyl which is mono- or poly-substituted by halogen and/or C;-Cshaloalkyl,
C4-C4-haloalkyl being as defined above. Examples are pentafiuorobenzoyl, trichlorobenzoyl,
trifluoromethylbenzoyl, especially pentafluorobenzoyl.

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

Phenyl-C4-Cgalkyl is, for example, benzyl, 2-phenylethyl, 3-phenylpropyl, a-methylbenzyi or
o,o-dimethylbenzyl, especially benzyl.

Oxydiphenylene is @0_@ .



Interesting are further conpounds and photoresi st conpositions conprising
the conmpounds of formula I, Il, IV and/or V, wherein R 1is

C, - A Bal kwiosma2fzmayl ) C1- G ohal oal kyl sul fonyl, napht hyl sul fr@TygPo010784

phenyl sul fonyl which is unsubstituted or substituted by hal ogen) wherein ;
Rz is hal ogen; Arl is phenylene; A, 7. A3, A4, A5, As, A~, AB, As, Ao,
All and A~z independently of each ot her‘are a d| rect bond -0, CO or
Cl-d zal kylene; Yi is C -0 zal kyl ene which is substituted by ORa; or Y1 is
Cz- G zal kyl ene, which is interrupted by -OSOz-; Yz is a trivalent radical
of C-- O’Wbérkm-, en@ H@ ltogaetrhefriwlml then hntﬁmge:e atmuytol which theg areborglet dbroge B:, 6R4Ar 75
hydr ogen_o

an n ch_is unsu ted or
ubst 1t Ratbefedare Inatgngy be ibrored nERE B Ny o Bl [iphRg
substituted by -i ~.0' nn+ ; 0+ % Mris Rei -Rs ; and R~ RCS, R-s)
Rl1~ and R~e are hydro E | kyl nteresting are al so conpounds and
‘phot or eduret acooptaiveti lOn OErrjrl Idsre@mounds of formula I, 11 and/or
V, wherein Rl is Cl Cl 'Bal kyrsulf nyI or |napht hyl sul fonyl; RZ is hal ogen;

Ari i s phenyl ene; , Az, A3, Aa, A5, As, A-, A8, A9, Ao)Ai 1 and Az
mdependently of each ot her are -O or Cl-d zal kyI ene; Y, is Cl-C-~zal kyl ene

Wmchl tituted e upted

by < CscaTHe definjigns, B RO, ReskStrE TRl or RErhA ety b ghalo

hydr Ogerallqllsuﬁén)ﬂ? rBRdr ktartﬁd|correspor12iﬁ19Afadﬂcal§CPb§‘da}k|yl, PRNBhT - Gralkiis ld:bﬁfphbﬁyt ed

or substitute R AL Cc:jl(fl% H( IS un bstltut %

subst i tLﬁ“@o‘Eb 10 élpa yIN@s depcr eg in detail above, belng inked to a s onyl group?
Accordingly, also phenylsulfonyl naphthylsulfonyl, anthracylsulfonyl and phenanthrylsulfonyl
refer to the corresponding radicals linked to a sulfonyl group. R, is for example C»-Cys-, Cs4-
Cyz-, Ce-C1g-, C4-Cio-alkylsulfonyl.

Groups having a -O-C-bond or a -O-Si-bond which cleaves upon the action of an acid, and
being substituents of the radical Ary, Ary’ and Ar,” are acid cleavable groups which increase
the solubility of the compounds of formula I, 11, II, IV, V, VI or Vi in the alkaline developer af-
ter reaction with an acid. This effect is for example described in US 4883740.

Examples of groups suitable as substitutents on the radical Ary, Ary’ and Ar,” are for example
known orthoesters, trityl and benzyl groups, tert.-butyl esters of carboxylic acids, tert.-butyl

carbonates of phenols or silyl ethers of phenols, e.g. -OSi(CHs)s, -CH,-(CO)-O-C(CHys)s,
Hﬂ
—O0—C—0—R,,
-(C0O)-0O-C(CHg)a, -O-(C0O)-0O-C(CHa); or IIR , Wherein Ry, and Ry, inde-

13
pendently of one another are hydrogen, C;-Csalkyl, Cs-Cgcycloalkyl, phenyl-C;-Csalkyl, or Ry
and Ry, together are C,-Csalkylene, and

Ri3 is unsubstituted or halogen-substitued C,-Cjqalkyl, unsubstituted or halogen-substitued
Ca-Cgcycloalkyl, or phenyl-Cs-Cs-alkyl, or, if Ry and Ry, together are no C,-Csalkylene, Rys
and R, together may be Cp-Csalkylene, which may be interrupted by an -O-atom or an -S-
atom.

Cs-Caocycloalkylene is a biradical of mono- or polycyclic aliphatic ring, for example a mono-,
bi- or tricyclic aliphatic ring, €.9. C3-Czo-y C3-Cig-, C3-Cy2-, Ca-Ciocycloalkylene. Examples of
monocyclic rings are cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene or cyclo-
heptylene, especially cyclohexylene. Examples of polycyclic rings are perhydroanthracylene,



115 M+ is Rla i --Rls ; and R17 R15, R's, Rl7 and R18 are hydrogen or
Cl-d zal kyl . PCT/ EPOL/ 1078~ O special interest are conpounds of the
formul a Wwo\dkrss76VI |, wherein Ar'l is phenyl, which is unyarspot/u7ed or
substituted by one or nore of the radicals Cl-Cl2al kyl) OR 4 and/or SR 7,
Ar"lis ~~DD-v ~~:; Dis -Cor -S—1' DL is Cl-C zal kylene; R4 is
hydr ogen) phenyl) C -d Bal kyl, Cz-d Bal Eénoyl , benzoyl; R 7 is hydrogen,
phenyl, C--Ci Bal kyl, Cz-d Bal kanoyl, benzoyl; provided that at |east one of
the radicals Ar'1l) Ar"1, D) D1, R4 or R7 is substituted by 1 to 3 00D
I 15 gr ougeshyalrophthyathilene, O erBydvbnaphiitylénelt perRjdiofiudrerieri€?1 plrhiydro8tirg-
N-Rls ~ R2o S-R22 or 4. | s Rl7 L, is.Cl-, Br _or I'; R5 RS, 7/ and
.R18 i ndeAHERR | v %hyﬁ%cegyl:%gg, ar & B&é}‘?’ or BRERH 1. 1dperitgane, oy ¢ bicyy 7
and Ré8 dlojd 2maetysnby biﬁyclﬁ[&@Zh?@%heﬁb&yQ&{ﬁfﬁlZ]ﬂédyl@nb, wyclbm.azpﬁnawlmgyz ut ed
or subst,.tu one or nore. o e_radi cal s hydrox r enyl ;. Rzo~
Ro1°ana PR dBtune "of Bistinlaot ALRSBNS o TR S IBEVBRS L s Bl o
or substdio[#2{ Bebriylere BicPtlofB1d. Enorylérits bicydlbf3ad. Sloétjehd andlthy likéinAlser“spiro’-
Cl- C4ai koxP/; ofr Rzo, Rzl and Rz ir}gegenden}éﬁ)r/ 0 Faﬁ& ot her are Cl-Clz
al kyl ; FeYsogiy W%PQUHH%S&B%W?‘i%F aefnitionHerCaryciopliiene in {5 igseny con-
unsubst itejt 8. %iro?ﬂ.b}i)bty‘égl%?%)iﬁb}ﬁ.f’]ﬂgcﬂénd,m‘bilfb[&fi]dnti@cyﬁe@\@l cals Cl1-C12 al kyl

, p y

and/ or Cl- C4al koxy. =27 | specially preferred are cH, oxs-o-, ~

q' 0" cH, 'Ngepetshingoyqoatiphatic ringgmayHoim rgpeafingsiyetualuniis.c~-H-oxs- 0 ~ © QH
~1-0 SO=C-H, CG-H-&xS-O "1 - O SxCzH~ - ~-O-50 CHx F3CC~1 O-C~~-C-O
~ | '"CFA F=C-C ~ H-C~O ~ ~ C~CF 0 Hx Hx Hx Hx i

C1-CgHaloaIky~|en%~ ics:,~C1-Cg-aIkylene mono- or poly-substituted by I:alogen, C4-Cg-alkylene
being, for example, as defined above. There are, for example, from one to three or one or
two halogen substituents at the alkylene radical. Examples are chloromethylene, dichloro-
methylene, difluoromethylene or 2-bromopropylene, especially difluoromethylene or di-
chloromethylene.

C,-Cyzalkenylene radicals may be mono- or polyunsaturated, linear or branched and are for
example C;-Cg-, Co-Ce- or C2-Caalkenylene. Examples are vinylene, propenylene, but-1-en-
ylene, but-2-enylene, penta-1,3-dienylene, especially vinylene.

C4-Cgeycloalkenylene, may have one or more double bonds and is for example C,-Cg-cyclo-
alkenylene or Gg-Cg-cycloalkenylene. Examples are cyclobutenylene, cyclopentenylene,

cyclohexenylene or cyclooctenylene, especially cyclopentenylene and cyclohexenylene,
preferably cyclohexenylene.

Ce-Cyzbicycloalkenylene refers to a bicyclic alkenylene group, which may possess one or
more double 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 bonds are conjugated or non-conjugated, preferably the double bonds are conju-
gated. Examples are bicyclo[4.2.4]dodec-3,7-dien-5-ylene, bicyclo{4.2.4]dodec-3-en-5-
ylene, bicyclo[4.2.4]dodec-4-en-6-ylene, bicyclo[4.2.3]-non-3-en-5-ylene, bicyclo[4.2.3]-non-
4-en-6-ylene, bicyclo[4.2.3]-non-7-en-8-ylene, bicyclo[4.2.3]-non-8-en-7-ylene, wherein the

10
examples are referring to the following numbering Z g , .
7



C~H-OxS- O 0] -0-SOXCxH- C H OxS-O-~ ~ CHl , /N O SRC~H~ FxC ~ ~ | O-H
~~C~-O~ ~ ~px FOC\C~ ~OHHHO~ ~ CCF~ x Hx 0 - N.O-~C3H- 0 C. CF3 1
i . 0-0-Coh2R7%CH2)2 NOONO~CCF3 NNO | , O-CH2) RCH/EPGHE)RS H- ~i '
HOC C. Hz~ Q HOCG-~-O OCF3 CIl \ ~ O .28 0 ~~ 0 H3CG~0O HI -~
CCF3pCH HZz O-CC.CS/ OCF3/ | GC ~~ Hz .0-"~CH3 ~S OC ~ HzC Hz ~
C ORGGC-OIl CF3 H3G~-ONH cH®CS0a~z GCCFICl~- HZ OHz H +
Q| N-CaHela O-ll-(CaH2)2 00O g ~. 0-OCH3 ~ C

Phenylene is —@- . Naphthylene is —C@ . Anthracylene is, for
example, Phenanthrylene is, for example,

A trivalent radical of C4-Cqzalkylene is linear or branched and is, for example, C-Cg-, C1-Cg-

| \

or Cy-Cs-alkylene. Examples are —§— o+ TFT . —EOHr —gz—g—'g;— ,
CH,
| | _ _ .
TR RS TRTETGTRTRT - Atrivalent radical of phenylene is . A
trivalent radical of naphthylene is or . A trivalent radical of a het-

erocyclic ring is, for example, ‘@- \l/ , \ / ,
AN \n/ ~

’ N,
m and the like. A tetravalent radical of C{-Cyzalkylene is linear or branched and

is, for example, C4-Cg-, C1-Cg- or C4-C4-alkylene. Examples are are -—T-— » G5
TH HH TG H R+ W& HE T - Atetravalent radical of phenylene

is @/ . A tetravalent radical of naphthylene is, for example, or
0.
Qe . A tetravalent radical of a heterocyclic ring is, for example, ﬁ ,

0. _.0 s N\
:QI . \ﬁ_/z/ , m and the like.



~HO~ CF GNCH3 O2~' O (CHz)3 OHz CH3 O- + N(C H9)a C3H-RS-O O ~=0 - O
$02C~HT F,C-C ~ ~ O-C~-H-C~-O ~ ~ C~-CF 3 iZ Hz ON.O O ~ / CHa + ~ C CFa

N(CaHa)an)m/QQHz)Z Ol / ONO-SCH3 a OH2 | ~ C. CF3 O BCUEENIDO80 Hz CH
CHCzHs ~~/ ~~* ~/ CCzHs CH3 CH3 Q ~.O ~CHa NO~ CHs Hz ~ C CF ~H3

Hz ~CCFO-~S.CCp~/ HCNOCGCO é:OHzBrHsCHzR 0-S-CH3 O Br ~
Hz ~ CCF3 and S:C.C.O Hz N(CaHe) a OC2 S03 H2Hz C CF Evidently, the
met hyl sul fonyl or nethyl carbonyl groups can al so be replaced by other
| onger chain al kyl sul fonyl or al kyl carbonyl groups. Al so the nethyl or
propyl gheupsnsfantiee eroffEndDin the claimdare Méayit M)dpmsasttbatgmjtmpw ome\of desdd-y be

ool oot ol el R R R SRS B BB,

VI can (msﬂﬁj@ﬁts?ﬁ)gﬁm QR e of diteennalRmalves pstuens)st . Resi st
systens can be prepared by image-w se irradiation of systens conprising

-compounds of fornulae 1, II, IIl, IV, V, VI or VII, followed by a
devel opiThg t&in€ At least” is meant to define one or more than one, for example one or two or three,

preferably one or two.

The invention also pertains to novel compounds of the formula 1, It, 1il, IV, V, Vi or VII.
Oxime derivatives (of formulae |, II, lll, IV, V, VI and VII) can generally be prepared by meth-
ods described in the literature, for example by reacting suitable free oximes (R; and R; = H)
of formula I', II', 11I' IV, V' or VI' with the desired (for example, sulfonic) acid halides or acid
anhydrides of formula XV, XVI or XVII (for example, R;Cl, Ry-O-R, or CI-Rs-Cl).
c|>|-| c|)|—| clm, clm,
R, N R ARG (V) R, N R
Wl | T wmonom P :
X—'Cli"—C—ArrA‘—Yi—ArAr;-C‘—CI)—X —_— X—?—C—Ar;—A;—Y,—'A,—'Ar,—C-?—X
X X X X
() )
([)H clm,
i T I T
C|)H Ar—A—Ar-C—C (I)FI1 AS—A;—Ar,—C—?-X
| X |
il P Sonswm I A,
O G A AT AT, on orRyOR, KVY X—=G—C—ArrAT AT AT, O,
X X A, N X . N R,
) I Iy ()} 01
AB—A.,—Ar,—C—Cf\ A;;—A,—-Ar,—C—'?—X
x X X
c|>1-| c|>n,
T il T
ArAr-C—L ArAn-C—GC
(I)H ;I\‘ X <|3H ?R, /;\5 X X c|n=x1
| T I I ) I
?—ArrAr-ArArTrA;z—ATAWAfrIC R V) ?—gfrArArArTa—Arz-ArArrArrC
—X A X=C  orRq0R, (X)) G2 A X~C
N PPN I m I P
R, ‘a N Ta R, X Is N Tz 2
A; Ar,—c—cl:\ A; Ar;—C—cI:\
x X % X



A chem cally anplified photoresist is understood to be a resist conposition
wherein the radi ation sensitive conponent provides a catal ytic anmount of

aci d whi ahospbseguent |y catal yses a chem cal reaction of BCTIEPOE107®Ne

aci d-sensitive conmponent of the resist. Resulting is the induction of a
solubility difference between the irragl ated and non-irradiated areas of
the resist. Because of the catalytic n fare of this process one acid

nol ecul e can trigger reactions at nultiple sites as it diffuses through the
reactive polymer matrix, fromone reaction site to the next, as long as it
is not trapped or destroyed byyany secondary fBaction. Therefore, fa snmal |
acid congg ration i's sufficigptgto induce & i gh difference in theR,

.sol ubi l'i té/ n eg;_ppsgd jﬂiv

_Lg*lexposed ar —iAl-AHRE A AShs A—'Fhﬁls—cl: only a
smal |l co entrat ‘'aten ®eid E¥npaund is nec;e_igary As &Xresult
resists wth high conrftrast and hi ghiftfaf¥har engy at theAexposure (}[)@vel engt h
-in optical Tmagi ng c#n be forril at ed) whi chR| turn proc}!uce st eep

tical imdfd] profilesfat high ghdkosensiti vitl However, las a resuﬁtl of this
catal yti cfrovesd i mSATETMT Ed that the AR R @ (e Ry ST T

chenical 1% and thernwhly very Stfable (as |ofg as not ir@Adiated) IrX order
not to generate acid during reS|sg stqrage or during p&gce53|ng which - in
nost cases - r%qw res a post exgogure bake step to staft or to conplete the
catal ytic reactyaq which |eads toﬁt e s$olubility dlffeﬂeﬁtlal It is also
required to havlb o d sol ubi larty—0f-ct-x¢ | at ent cat alys€scix the liquid
resist formif aﬁoln d the soli reiislemto avoi d an} panticle
generation which ’W)@P)d interfere with the application pf these resists in
m croel ectrofiRCman &xact uri ng | BCESS In contrast,|g@asdtive resist

mat eri al s whi c#iRe-d 8% based o hh@ g%gn cal Anplificption mechani sm nust
contain a high _concentration of lIqa t acid, because it_is only the
acid concentra F*on which is gen rom the | at et er exposure
whi ch contrlrl;l_g to the |ncreaseg ‘solgbility of the e as areas in

al kal i ne dex pir—x Because smal | ”atﬁ'r d|concentratiop, he{ls n)Ly alittle
effect on the ch ngwof t he dVvsspluc rate of such 'resift |and the
reaction proceeds typically wthjut ,l(a M) exposur el.bake *here VPhe

requi renents regarding chemcal and thernmal stability of the latent acid
are | essRyduRREIX G|, i, Agt, MhARI AR ALYARA, A7, Ag (e, o) Aj1£8:2PV5 Y iand Y @seé St S.
These reg ISt %ﬁw re al S 0p & much hi gher exposure dose to generate enough
acid for E’ﬁﬁﬁ APY%nt sol ubi I i ty in the al kaline devel oper in the
exposed ammsreadstdnelusoall;«éré earrfeldcmlt iman inehtablvest suchae fopéxanale tolwemepmieency

Fover 1 cCOenp iR SRaeCRbia AL i Bl herRuEs IBWEL e bged oa

non- chenbamal, For examplef pwﬂuteeahemhng,rnlae,esmh@sefxahyianinmieeoi by reactigrhoftthe salsi t i
Fest st o SRR LMy BB ey SRS ek Y st Mirermafin £

st Sbi Ihi t y86if5, aII'Heaetdﬂ(ljltm ﬁusabyexames can bk abtdited, aor%éiemptbalbwemnng :cttjiei ?dmraersi st
and t hat ent .aci ds.whi n.a _non-chgnica anmpl i fi i st
are not ALEEE WA, S PRt K imelDidmias S Gaclel B waldahEi o

t Ee di }‘ fﬁfoeeltslr(]lﬂéd i tﬁefafmand rare @gnéralyreartied oﬂtCaFt)del?béﬁngéél_lrf ha Uran Nt 5 t@nd
t her ma che LAity requirements reference is given to
photoremg& Ff{ﬁn?f@s]yl ?%éfnerel n the compounds of formula I, I, LI, 1V,
V, VI and VIl wherein X and RZ are both fluorine. Preferred chemcally
conpr | 51 186 SUTBS aHLregrac T FiALaaR cen o SHegined b vifelqb Mefinerbed

G - C, Bal {qydtandare® dydmistey 1é3tl@mbqwr wmbﬁmomarcﬁaNWbddi A Chemistry, 4th
‘phenyl - C_- C3al kyl sul f on Srsyl sul fo | sul fonyl, wherein the
O oups. pEaon. Wier iasRaNye. GBSE 67 Ienecialzed manEraRse. 1 axaibsy Bif Sandler
phenyl SuhanKéroaO%Wuhbhdn‘éublﬁgﬁﬂ gfé%loHélSv&PSE iAcHddicFress/bsti tuted by one

‘or nore halogij x is fluorine; Ar, is

phenyl enneq thwosi;agonvgwe ;a@ethggy |sAic)r qg@mp]@g thm@@ythglof l@megmth hydroxyl-

i ndependﬁﬁideYoers s‘éﬂ‘?ﬁ‘ p@lhh@élveﬂt@lll?e é’chéﬁtﬂfor BQUEKbus etfranot. Sn tR4t caQ& @ase sechAl
A2, A3, A5) Ali and AlZ are G d 2al Kyl ene or
phenyl ené‘S s‘?ﬁ'ui“sa‘@?at@iiéﬂm E’n@'\ml RF o e seactiondnixiye.oitds web kpaws that
Lri val enin afé eRlineOfoabliortie?dlishéftont RARNKH BaS, an Rl £IRAVAthe bé%lﬂﬁng of3 is
a tetravalent radical of Cl-C-2alkylene; X is fluorine; R4 is rogen,
phenyl) C~-d Bal kyl, C2-d Bal kanoyl, benzoyl, Cl-d Bal kyl sul fonyl

G - G ohal oal kyl sul fonyl , canphoryl sul fonyl, phenyl -C, - C3al kyl sul fonyl ,
phenyl sul fonyl or napht hyl sul fonyl, wherein the groups phenyl and napht hyl
of the radicals phenyl-C, -C3al kyl sul fonyl,




-31 phenyl sul fonyl and napht hyl sul fonyl are unsubstituted or substituted
by one or nore hal ogen, C -G sal kyl or Cl-C4al koxy. O special interest are
chem cal woetypisé i ed photoresi st conpositions conprisi ng BOHMBBUZsof t he
formula V) VI or VII, wherein Ar'1 is phenyl, which is unsubstituted or
substituted by one or nore of the radi le G -Cl2al kyl, OR 4 and/or SR ,;
Ar"l is ~~0-0,-0~\ ; Dis -Oor -5%"D, is Ci-C2alkylene; R4 is

hydr ogen, phenyl, G -G Bal kyl, C2-d Bal kanoyl) benzoyl; R ~ is hydrogen,
phenyl) G -G Bal kyl, C2-C Bal kanoyl) benzoyl; provided that at |east one of
t he radiooaiirmoAsly ﬁunﬁg 'twa reActidh. , Biictsalveri® sudhsasspitvisiiriet canesdsdolje UisadoasBbageO | o

R 18 ROARUR Spluofl cr Susolians. T shcih Minperatufeys Behsfy Hitefioty Bibeagre, ©
I'h; R:Se)fEkiesrnllere usndilyRaisout 80ey20P@lent | y of each other are hydrogen or
pneny

~ Ri d dent | h, ot C -Cl2

-al kyl qu&ﬁ%\ﬁ%?ﬂ‘@g%ﬁ %Pagffgégﬂie%n?'ﬁn %énc% e‘g&e n%'PQ’y[?f‘g{gﬁ%Jplsavﬂcfhcal S
thr o;(g/ rﬁtmﬂs(fmdldﬂﬁﬂ'vbl I{?ﬁt?te F%dthaﬂdluﬁ&fondndaﬂmuwed)ﬁor ezarhple irhOrganice

en |1 C |1 S | (o) SuUupstlI e n
Pl <Sxeinedes Sal WA \lri WheRabor: Nakvlor 188, pBrBe dntAes o AbilE shtront 1 v
01;] eaf:;l d?ﬁdh%[] asaa@sc%ecgl ftaatbkathgleﬁahgaﬁttc S?Atheﬁdeamn@em by 39fan6<’3(79 aiuhmt are

en S NSUDST | e (0] |
Pl JCes daband B H calavehit e 2o 208 et 3 syl 3R BEerebR &l thons

accor di néxirhés Gt dsrbtsmh Qﬁ\atémS r@qlh&@d o%ué aeédrdmﬁwtr@rmvemb@ Nitfeat e ut ed
by a group having - bond or bond whi ch cl eaves upon the action

of an adfld usually Werqiﬁé Teom P‘é‘?"é’ﬁ@é“‘ien Tlhééfkyl nigite cay for Fﬁmﬂétbﬁé‘&ﬁh\f' AEg; at ed

and non- étF,*mqh@tiggp,%s?td,m@ bh@pﬁ,tr@@qwaﬁyﬁﬁ,trﬁeresult of the acid-catal ysed
reaction the resist material during or after irradiation of the resist

may be of two types depend| ng upon which further constituents are present

in the res &%} scribdd g ggygn%ﬁ .]Qubltﬁé?d?hgp&gﬂf BotBc F&M@%&WCWQ@%

conponents t |nc ease t e conp03|t|on In evefoper
after iriogoulad ||b M}, Whi, ngnwlh Bwqowb!q hand of e eximnetgrowr earcerialimpoth the

relates &L @isCHHRCRE 6t UBIE, 1By *tmPRSsthidtGirdd MU & Gdometrical isomers. In the
present invention, both the individual geometrical isomers and any mixtures of two geometri-

cal isomers can be used. The invention accordingly also relates to mixtures of isomeric
forms of the compounds of formula i, II, I, 1V, V, VI and VII.

The compounds of formula |, I, I!I. IV, V, VI and VI of the individual geometrical isomers (Z
and E forms) and any mixtures of two geometrical isomers can be used, however, it has
been found that the compounds of formula I, Il, Ill, IV, V, VI and VIl of a specific conforma-
tion (tentatively assigned as Z-form) are more thermally stable than the compounds of other
conformation (tentatively assigned as E-form). Therefore, preferred use of the compounds
of the present invention are of formula I, Il, lll, 1V, V, VI and VII of the single more thermally
stable isomer (tentatively assigned as Z-form).

The syntheses of the oximes required as starting materials can result in the formation of a
mixture of isomeric forms. Surprisingly, it has been found that the mixture of isomeric forms
of the oximes required as starting materials is converted to a single isomeric form (tentatively
assigned as Z-form) by treatment with acid. Using these oximes of the single isomer (Z-
form) as the starting materials, the compounds of formula |, Ii, 1li, IV, V, Vi and Vii of the
thermally more stable single isomer are obtained. Accordingly the present invention also re-
lates to a process for the synthesis of the thermally more stable isomer of the compounds of



If, on the other hand, the conponents of the fornulation reduce the
solubility of the conposi tion after irradiation, the resist is negative.
The i nvenypen2@esordingly relates also to a chem cal |l y anpCrfEpPedioiggat i ve
phot oresi st. A nmononeric or polyneric conpound which - in the unexposed
areas - reduces the dissolution rate o%%an additionally present al kaline
sol ubl e binder resin in the resist forffulati on and which is essentially

al kali-insoluble in the unexposed areas so that the resist filmremains in
t he unexposed area after devel opnent in al kaline solution, but which is

cl eaved formulahk lipillesSVe NG &1 ahd Mili iny, 1)atoniversion wh hheecarfespending isomeriamyxidre ofn

such a ner af .its reacti t N i he
devel apdRHTeS to iiEbrinS o TREp afAeR e oRTBETRITREN Hith fn gRic, it 2 8L

i nvent | @htheroximekest the simlsisamierd foemninditithedésimdasirtiatidés.y anplified positive
al kal i nedevel opabl e photoresi st conposition, conprising (al ) at |east one
-pol ymer havi ng aci d-1abile groups which deconpose in the presence of an

aci d andbubjeet efaRe irivieaticwthebafbietiy a @focebefor ¢l specfic lppeparation cldiethesnalykal i ne

devel oper .solution in the exposed area and (b I t..one conpoupd of
o el P iy oy p th\gxihye Supr rmnainss af pipdiad I Ui iay marra i 488 Bnt 1 on

i's a cheydigalgy anplified positive alkaline-devel opabl e photoresi st
conposition, conprising, (a2) at,least one nonomerjc or oligo ic
G Sbor uttbenfia Beismsnampraet he2oremBaR s aise SRR RhoER
deconposeiyi v \er W' obtifed By comvéhtidnal métasgases the solubility in an
aqueous al kal i ne devel oper solution and at | east one al kalo'b/-sol ubl e pol yner
and, (b) at |east one conpound of formula I, I, IIl, IV, ]V, VI or VII.
-33 Anot her specific enbodi ment of the invention resides '\I'i rTz a chemcally
anplified pogtive alkali n&Ldevel opabl e ot or esi Sh—cAFIe- I—t/ol on, conprising
(al ) at least one polynerihaving acidglqbile groups which>x#&conpose in the
presence offzdh acid and infjrfase the sBllbility in Hn al ka|ine devel oper in
t he expo¥ed—arem;ALaAS)AraAnenOméri c or @I?ﬁé’ﬁér—i“e_’ﬁ"l'ﬁsol ut ijon i nhi bitor,
havi ng at Ixeast one acid | abkle group,” which (a con‘ppses irh' thhe presence of
an aci d and increa8® the al kaline sol ubili ty i thezx;ex,—pmeei area; (a3) an
al kal i -sol ubl e nmononeric, oiigomeric or polyneric conpound gXx a
concentration which still keeps the resist filmin the unexposed area
essentially insoluble i?H t he al kal i ne devel oper) and (b) at |east one
conpound of forrmula I, NIR, II1) IV, V, VI or VII. The invention therefore
pertains to a chem,(;,a,l1.llc;l)q'anpl i fied photoresi st conposition) conprising (al
) at |easgh one pol yker héwing an acid-1alile group which deonposes in the
presence ll,of an aci d}\to i ncr easq!, the sofapility in aqueous & Kaline
devel oper| sol uti on dhd/or (a2) llat | easfoH& ATomdmgrifc ot BTt goneri c
di ssol ut i o TR oN  HEEATGT Afi faci d- 1 abi'l e group #hi ch decofrfoses in the
presence Cl‘qf'"‘an| Ci dfl\to i pgredse the solupi lity i nAagueous agrkal i ne
devel operg %ol on apd/ oﬁ QRaB’) pat | eask pne al kal i?g sol ubl e Wnporreri C,
oli gomerié or pol ymdric dorfpound; and §:b§)—/@qsm,—plgm—0§eﬁsj—t;i-uec id donor, at
| east one conpound &F F&Fmfla I, 11, 1¥F) IV, V, Myor VII .X%ln”le
conpositions may conprise ddi ti onally to the conponent (b) other
phot osensitive acid donors andlor (c) other additives. Such chemcally
anplified positi®fe resist systens are described, ‘f'?)r exanple) in E
Rei chmanis, F. I\?, Toul i han, O. Nal amasu, T. X #n?n) Chem Mater. 1991,
3, 394; or iwmECEWII|son, "Introduction toMecociHxhography, 2nd. Ed.;
L. S. Thonpson, C.xG(WIllson, M J. Bowden, Edg., Anet. Mhem Soc.)
Washi ngton DC, 1994, p. 139. Suitable exanples of acid-labile groups which
deconpose in  ANEERSRNEE, RY XAAraAHT AL At ALUGEARTARITRE G Ay AL B AT AUDS.

e

‘carboxylic groups, ketoq groups andal ehYde groups and I ncrease
solubility in aﬁu«?@@gda\\‘hl@é‘i’ s defineddn ¢aigt 1.sol uti on are, for exanpl e,
al koxyal {tih af b8! ad oups, tetrahydrofuranyl ether groups) tetrahydropyranyl

‘ether groups, tert.-alkyl ester i )
(2) reacting the thus prepared single isomeric free oxime compound with the corresponding

acid halides or acid anhydrides of formula XV, XVI or XVII
R,Cl (XV), R-O-R; (XVI), CI-R5-Cl  (XVII).



-34 groups, trityl ether groups, silyl ether groups) al kyl carbonate
groups as far exanple tart.-butyl oxycarbonyl oxy-, trityl ester groups,
silyl estwpogpoups, al koxynethyl ester groups) cunyl estePCHEPUPH8Hacet al
groups, ketal groups, tetrahydropyranyl ester groups, tetrafuranyl ester
groups, tertiary al kyl ether groups, t %tiary al kyl ester groups, and the
| i ke. The pol ymer having functional grotps capabl e of deconposing by the
action of an acid to enhance solubility of the resist filmconprising this
polymer in an al kaline devel opi ng sol ution, which can be incorporated in
the positive resist according to the present invention, may have the
acid-lahil e group ckbone.and/ or |de chai,ns thereof referably
st do bR oersRE redions ol HaRoRen MR of Res UMY e RaRe BPBRERE o,
t he use US\t,J\ﬂtyfbanm;]oeémnh ahﬂN@ﬂédbllﬁEhlt) sach dmemebwmneeﬂlondé hetayl pobtataatoufeml wgous
reaction ere t he ne sql u rou a et.el
.conver t &ahYdRTdrant ‘ﬁ@@%@k fmm“%%i"dh? aﬁsﬁgceg‘% "p%c{) Cg‘l qsygyp[%;ﬁﬁﬁg acid, s

(co) - polirieatid ddetio dtid, THMPIGIcRtivvaLie ho@fiGorbhetiRfbsuioal ddd. QSQW%a%hdSr%ady
attached, as is for instance disclosed in EP 254853, EP 878738, EP 877293,
JP- A- 2- Paguguallyreastied spbakipmpeRaiurern Ahe rangerefo-15%5 40 pdRY G meetarabih0Raire

aci d | akyokg, ﬂb@lﬂ%fé}ﬁﬁﬁ@b tbQ0§d§‘eTH@er'ﬁ86u&ﬁ%Q%?ﬁated By hittnd¥s &nd®A o the
i nvention preferab are ner s have, for exanple silylether,

acet al , Resson skilpd i "a h@oa(yme sdilatiop, r@ﬁwﬁﬁ@wsw&i\ cagmategrariie Mekoden ener gy

bl ocki noﬁ)&ﬁ@l&sfo) c¥ienfiokdl fRetBodsaBRbEIIhE 3dmé %bl%i)bl‘{lﬂsyof 'f&’MdFl@ﬁtll QNPP\PUV e
bake tenperatures (typically between roomtenperature and 110C)

pol yner ¥ WhNbﬁSﬁEVBG'ﬂ@ﬁ"@ﬁ@ﬁbgﬁenﬁﬁﬁﬁ butyl ester groups or

tert. butyl oxycarbonyl (TBOC) groups or other ester groups which contain a
secondary or tertiary carbon atom next to the oxygen atom of the ester bond
(cal | ed Interestinaare wampoundmel: e fomudal, il IhriYuys™) andi\gh wieesin B anteRs Beke

t enper atyyyeh %ﬁ%plcally > 110C) in order to conplete the debl ocking
reaction in ? e presence of acid. Hybrid systens can al so be applied,
wherein, both, high activation energy bl ocking groups as well as | ow
activati r i i pol yner.

Al ter natllﬂf\;w%ﬁﬁ5 %}é‘? @n@%kﬁ}g%&ﬁg?’ F%)g#'ﬁlﬁg’rlgﬁﬁqvc%ﬁdu\?i rheg‘%]ﬁg a different

bl ocki ndRgr dsif:Eheatk@sulionyk G Casbaloslegsilionyh eamplusrplselfosiyl, phenybGsiCstlisulesi st

abr o gPBlpRRASBURNRT ok RabrfymIR] o e hEUTLPFERY AT ARGl gl = ©

di sti nctcatsamerwr-cq-ﬂ@amylsulfonylsﬁheﬂyls)ulfomthanenaphthyl!aultwyltae naubistitukedior stib-
groups eco se ip.th f Cld to increase the
sol ubi | \M}S;&F% aﬂggﬁ qoge EQP?%@%%&Q% ¢ Q V’on and 2) nononers that are

free of Bgi dslﬂadmdea groups and free of groups that contribute to the alk
aline s }_\ b| b%@ﬁ%% or 3) nononers that contribute to aqueous al kal i ne

sol ubi I|t¢}J P ymer. exanples of nonomers of type 1 ) are: non-cyclic
or cyclihy, moméan% Apdiqt As, thig oA y,-Ah layd Aet indapendently of savhiotieer deltaydirect

acryl at e% c’ncd) ?léﬁ. acrylate, butyl nethacrylate, including t-butyl
met hacry eﬂ xocg)é exyl (meth)acrylate, tetrahydropyranyl

E WEE Eg aCOMTqaf\E: A32Axm°tshN faﬂbermgt hwb, P(1|fm’:d1AaC ayd 8i-€qalkylehe bephenylene;

met h) acyyl a nyl . . r

(2-tetra %dr83§#§ %%W@ﬁﬁgﬁv¥gﬁﬁ%ﬂgw%g%ﬁylates,

g 2-t e% [1 ahypllrne l[awuwlhgwlwt)radiyalﬁif Iq4c1fdlltymbpplml\9teaa orhbleestgtlicreighacr yl at es,
rime sil, met.h) a a

(2-tet rgt %/dr%&r}géﬂ%'ﬁ'ﬁ@‘ﬁlﬁ%l?g%'Pa%aﬁ%[ﬁB?; acryl at es,

(2-tetraKydrigfiyodme;l ) oxynmet hyl tri cycl ododecanenet hanol rret hacryl at es,

o) et oo B D S bR Py, SRR
t et rahydcstahaﬂbamylémmt,yr@rmphdaylémﬁohw @dm;@@w@wd@ne pienyitifahyt  or
_cyclohex 0X ?%'{( o-/m/pnorborn on% yrene, non-cyclic or cyclic
al koxycagm fop né’&h%’ﬁ'l?hth&s 9ERUPR, phgny lﬁ'f"@x?%ﬂ}‘h%o‘?fylt@ yadieals HhﬁBW&jr ng
p- t-butg @wra Iphyrwmonﬂa/nmr{asmh{n@ulfvﬁwé/rel matsydtméu%%mwté&bybﬁ@e)

o-/m/p nmet h heny et oxycar bonyl ) Styrene) I'm [ p-
t et rahydPUBW%ﬂﬂﬁ%@g SHOXY-0- I m / p- adamant yl oxycar bonyl st yrene,

o-/ m/ p- cyclohexyloxycarbonylstyrene o-/ ml p-

nor bor nyl oxycar bonyl styrene, non-cyclic or cyclic al koxycarbonyl oxystyrenes
such as o-1m/p- butoxycarbonyl oxystyrene) including p-

t - but oxycar bonyl oxystyrene, , o-1nip-

( 3- oxocycl ohexyl oxycar bonyl oxy) styrene, o-/m/p-

(1- et hyl - 1- phenyl et hoxycar bonyl oxy) st yrene, o-/m/p-
tetrahydropyranyloxycarbonyloxystyrene o-/n}/p-

o o I I T T



Mononers of type 1 ) bearing |low activation energy acid |abile groups

i nclude, for exanple, p- or m(1l-nethoxy-1-nethylethoxy)-styrene, p- or

m ( 1- net g yz/isnet hyl et hoxy) - net hyl styrene , p-or PCT/EP01/10784

m ( 1- met hoxy- 1- met hyl propoxy) styrene, p-or m (1-nethoxy-1-nethyl propoxy)

met hyl styrene , p- or m(1-nethoxyet ho§g) styrene , p- or

m ( 1- met hoxyet hoxy}- net hyl styrene, p-

m ( 1- et hoxy- 1- met hyl et hoxy) styrene , p- or m(1-ethoxy-1-nethyl ethoxy)-

met hyl styrene, p- or m(1-ethoxy-1-nethyl propoxy)styrene, p- or

m ( 1- et husnestingrareHyttheoqopoundsrenchphaongsieheompgsitions comprising the compounds

m(1-et et hagx ) m{l et hoxyet hoxy) - net hyl styrene)
SRR TS e D

.p(1l-eth rene -
m ( 1- n- ﬁo}m)@yc;garkqtsulfmyhcmyﬂ;ﬁhgmeéky@ulfpnyl ;avaphthy/sulfigmyb poplyenyisuléany! whinbisy) -

m (22 npr op g %%w{ﬁﬁﬂ@%@gebhwﬁé’%ﬁ‘”re”e "o

m (1-i sdfr epleedygeh; rret hyl et hoxy) styrene, p-
m (1-i sopropoxy- 1- met hyl et hoxy) - net hyl styrene p- or
m(1l-is b’%@'?%@ Gxy)styrene , p- or m(1li sopropoxyethoxy)-methyl styrene,

p- or mA lAj, $QM4OF\9,XA(6, A d Ay, 1A, Apcanid) Ab YT eindepahdently of each other are a direct

r’rm((lll isgg;)(r)g’ﬁﬁévypq %poﬁ?%@k Eet hyl styrene, p- or

m (1-isoqr q@@%ﬂ? KW%@ whichhy |s&b$ﬂtlﬁ6@byﬂ3RQror Y; is C»-Cyqalkylene, which is inter-
m ( 1- n- but oxy by Q%et hoxy) styrene) p- or m(1l-n-butoxyethoxy)styrene ,
0

p- or m(11Hi8 et hyi et hoxy) styrene, p- or

m (1- t eny,byd @XialentPadivdl OF CACYhfklehEe BEa tivaledt heterocyclic ring;
m (1- n- pentoxy 1- net hyl et hoxy) styrene, p- or m(1l-iso
anyl oxy-X - ighalggen; hoxy)styrene , p- or m(

1- n- hexyk 0 rene, p-
m (1lcy clyﬁ(i)he%((h#%x rt11wrr§% ﬁé;){

hoxy) styrene,
(L1 | Aot phenylapvesad istinsbaiyied ﬁbi%ﬁ-@ﬁ‘&ﬂeo%r or
m(1l-trimnet hyI si |l yl oxy-1-net hyl et hoxy) - met hyl styrepe, p- or

| S
1l B sty o

m { 1- met hoxy- 1net hyl et hoxy) styrene, p-

m ( 1- met hoxy- 1- mg{ hyl et hoxy) - net hyl| styrene p- or

m (1-tri met hyl siJ|¥ oxy- 1- net hyl et hoxy) styrene p- or

m ( 1-t rietig\,sTINt-6ky : dndret hyl et hoxy) - net hyl styrene. O her exanpl es of

pol yners havi ng %{ koxyal kyl ester acid |abile groups are given in US 5225316
and EP 829766. Exdhples of polyners with acetal blocking groups are given
in US55 3 5558976, US 5558971, US 5468589,
EP 70472%92%% 7%55%?2 3'83@%40@%6@@53%& 7 and described in ACS Synp. Ser.
614, M croel ectronics Technol ogy, pp. 35-55 (1995) and J. Photopol yner Sci .
Technol . 1nMpdsting @re BRo c%n(p?saﬁc?g andoﬁhoto"-_i@éisﬁ:?)% oIﬂﬂSné’@drMﬁWé‘ nghé @or‘nBoﬁrhfs of
present invention is not |imted thereto. h respect to polyners having
acet ai gﬁU’G‘EJ@'dkaM!PGVI whee® groups, it is pOSSI ble to incorporate acid

| abil e cgo e bed in H -T. Schacht, P. Falcigno,
N. I\/Uenzg] s|§|g %}ﬂﬁsmﬁhw 6ﬁmlog1(¥%ﬁg&{y}&cs Synp. Ser. 706 (M cro- and
NanopattB:r HBh‘g'OBQDymers) p. 78-94, 1997; H.-T. Schacht, N. Menzel, P.

Fal ci gnoy, h th and J. Schneider, J. -37 Photopol yner Sci ence
and Technél o&’HQ ol . (1996)) 573-586. Thi s crosslinked systemis

pr ef er r e, f‘\é Nnd\ss P«an‘\}pém o, b, neand Aesi sindependsently of eack ioter e +-OF 08
Mononer s wi gheh @g efgl i vation energy acid |abile groups are, for exanple,
‘p-tert.-but ok Cea onyl oxystyrene, tert.-butyl-acryl ate,

tert.-buYylis Gaalkylleae ewhnzh lsesubylltutgddwaﬁﬁh‘t o Ymist 6&Gﬁzjﬂllwleee, which is inter-

i sobor nyl - szar:%,y Exanpl es of conobnoners according to type 2) are:
‘aromatic Vi ny nomar’s such as styrene, a-nethylstyrene, acetoxystyrene,
a- et hyl nap¥y4 hyllsmetrlvalemmbmcliem; vinyl alicyclic conmpounds such as

vi nyl nogboy EO% vi nyl adamantane. vinyl cycl ohexane, alkyl

(met h) act'yl 'S8 gnth as nethyl nmethacrylate, acrylonitrile,

vi nyl cycRphistwdmgeniond,«gdikemeylanot, as wel | as mal efic anhydri de. Exanpl es
of conobnomers according to type 3) are: vinyl aromatic conpounds such as
hydr oxystyrene, acrylic acid conpounds such as nethacrylic acid,

et hyl car bonyl oxystyrene and derivatives of thereof. These polyners are
descri bed, for exanple, in US 5827634, US 5625020, US 5492793, US 5372912,
EP 660187, US 5679495) EP 813113 and EP 831369. Further exanples are
crotonic acid |socroton|c aC|d 3 buten0|c aC|d acryllc aC|d 4 penten0|c

1. .



O her conononers may suitably be added in an appropriate anount for the
purpose of con trolling the glass transition point of the polyner and the
i ke. I n Wle2pf¥éent invention a mxture of two or nore pECIEPOY107avi ng
acid-labile groups may be used. For exanple) use may be nade of a m xture
of a polymer having acid-labile group§26which are cleaved very easily) such
as acetal groups or tetrahydropyranyl oXxy- groups and a pol yner having

aci d-cl eavabl e groups, that are |l ess easily cleaved, such as for exanple
tertiary al kyl ester groups. Also, acid cleavable groups of different size
can be d¥nis Raenyhywhitke isdinsgbstifeder stbstitutesl @RS, havi ng di fferent acid

cl eavabl e groups, such as a tart-butylester groupgand 2-net hyl - adamantyl
group orR'ak &;:-el ARGV which BX\hstbstiHited Bs@stiidAh)y dr dpyranyl oxy group. A

m xture of a non-crosslinked resin and a crossllnled)MeS|n may al so be us
ed. The amount of these polyners in the present i®vention is preferably
‘from30 to 99% by weight, nore preferably from50 to 98% by wei ght, based
on the total amyft of all solid components. An alkali-soluble resin or
mononer iNg" a¢ Rgf [d Ccarpnpound having no acidl abile groups may be further
i ncor por at ed intg the conposition in order to control the al kal

solubility. Exanpties of polyner blends wth polynmers having different

aci d-1 alg | reou e g i 780 , EP 679951 and US 5817444.
Preferagyﬁqﬁgndﬁéﬁg?a%n%%gﬁﬁggggsFérgﬁé%§$ution inhibitors (a2) are used in

t he present invention. The nononeric or oligoneric dissolution inhibitor

havi ng t i.d- il faor . use in.t r nt invention is a conpound
whi ch hég%ﬁggkgggfg%ﬁieg@ﬁ@ﬁﬁgngEmg?%ﬂﬁapﬁvﬂwgﬁﬁﬂhﬁﬂﬂmar structure, which
deconpodey iisphenyl, whicteis uasulistitéclortsibstitated &y onk lof nied bbthbirddicdl9Cagygous

al kalin ;oper. sqlution. Exanples are al koxynmet hyl ether groups,
tetrahygwgﬁxﬁihgmwgfﬁ " groups, tetrahydropyranyl ether groups, al koxyet hyl

et her groups, trityl ether group silyl ether groups, alkyl carbonate
groups, trityl _e r ID§. Sl ster groups, al koxymethyl ester groups,
vinyl catbaffate ghaupd, tertiar yl carbamate groups, trityl amnino

groups, cunyl ester groups, acetal groups, ketal groups, tetrahydropyranyl
ester grpupss-d-ofLgfuranyl ester groups, tertiary alkyl ether groups)
tertiary_ alkyl estef groups, and the |like. The nol ecu -39 lar weight of
t he aci dideddfpbsalityiens; ssol ution inhibitive conmpound for use in the

present genv | i ' op. | P, rom 100 to 3' 000, nore
preferawa ﬁ%@%ﬁ@egﬁ%bgﬁgﬁgggeag{aﬁé@%érbezéylb and ol igoneric
di ssol utR'pn is hydregero phendyC nG1satkyll Co-Ehialkangylpbarzoglr e descri bed as fornul ae

(1) to Ded . ihtabl & di ssolbutian.inhibito ving
aci d- I aff éaegdr @355‘ %rggtléﬁeg%ﬁﬁﬁg‘@éﬁ%égh > B B o5k 5 i5 st‘@@ﬁ‘i@%g% g

JP- A-1- 289946, J ﬁ-A—1-289947| J P-A-2-%560, J P-AF'8-128959, J P-A-3-158855
) J P- A-gBedps3853+-sI-dm*A- 3—io-91‘35d‘m*J P——&-—SOMQZS&:N%—H?@ A-3-200252, J

P- A-3- 200253, J PUA-3-200254, I3 P-A-3-200255, JP-AL3-259149, JA-3-279958,
JP- A- 3-279959, JP-A-4-1650, JB—A—4-1651, JP-A-112607 JPA-4-12356,

JP- A-4- 123567, jgﬁue1-289946?mJP—A—3-128959, JP- A- 3- 158855, JP-A-3179353, J
P- A- 3- 19335 - &- 20Q25% P- A3-200252, J P- A-3-200253, J

P- A- 3- 23%25 ,RJJ*’P- R’%ﬁ’foo 45, ° 3 -ZA-"éF?ésgﬁg BJA-3- 279958, JP- A- 3- 2799509,

JP- A-4-1650, JP-AR4, 1651 , JP-A-11260, JP-A-4-12356) JP-A-4-12357 and
Japanese Pat ent Applications Nos. 3-33229, 3-230790, 3-320438, 4-254157)
4-52732)L 4- 198h1B)0rd5104542) 4-107885) 4-107889, 4152195, 4- 254157,
4-10321 -1 - - 0 Si t op, can
al so coﬁ%ﬁégﬁ?éﬁgr‘:ﬁ ¢ gﬁ%@%%@?@%@%ﬁ? %l?'tg gra'ésg, H‘?’g‘%g%i"x‘gr%\%&g" g'g‘lq}?a & al's as
descri bRy cingaprndenty oe@dmtbarare Ciihab gk vidictcistunssbetitited snsgistitutdtbs e
descr i beg drg dncid B BlPrmcRhisiiirokf!afGRiURYL On Wi th an al kal i ne sol ubl e

pol ymer, “or_in conbination W a polyner containing acid |abile groups
_whi ch i riteds @nd iee soinggpendently,of eash othariase phenyinwhich eindebstitubarbor siftistir

EXPOSUr 8,1a8hyW } pat i f~ bot olyners. Ln the case
whor o1 reaegby e ornfeRTl IR teBRal e Rk A BRPaR b B < or B Bt e
present independerdly of each nthienatei @rCipalkid; t he oxi me derivatives of fornula I)

L, 1el . VI . i-soluble | ymer and/.or th 0 r
havi ng e g'j? 5%1 | e '%98%‘2‘?“"5’ E’ge%%‘ﬁﬁlfﬂ ¥ pbﬁ'éy"df’@%b?édﬂsﬁ?ﬁq&"ﬁq B ?"g’rsﬁugﬁom
3 to S55%ypewsimive of fhecradicals|G4-G 15 alkyl ant/or E5Dydliionyei ght, nost preferably
from10 to 35% by wei ght, based on the total amount of all solid conponents
of the photosensitive conposition. A polyner soluble in an aqgueous al kal
solution (a3) is preferably used in the present invention. Exanples of

t hese pol yners include novol ak resins, hydrogenated novol ak resins,
acetone-pyrogal l oi resins, poly(o-hydroxystyrene), poly(m hydroxystyrene),

oy



Especially preferred al kali-sol uble polyners (a3) are novol ak resins,

pol y(o- hydr oxystyrene), poly(m hydroxystyrene), polyp-hydroxystyrene))
copol ymerwoaf/2s¥me respective hydroxystyrene nononers, for pedaEpolico7sit h

p- vi nyl cycl ohexanol , al kyl -substituted poly(hydroxystyrene)s, partially o-
or mal kyl ated and o- or macyl ated poly(hydroxystyrene)s,

styrene/ hydroxystyre ne copol yner, and anethylstyrenelhydroxystyrene
copol ymers. The novol ak resins are ob tained by addition-condensi ng one or
nore given nononers as the main ingredient with one or nore al dehydes in

t he presence of an acid catal yst. Exanples of nononers useful in preparing
al kal i ne sol ubl e resins include hydroxyl ated aromati c ¢pnpounds such as

‘phenol , cresols, i.e., mcresol, p-cresol, and o- cresol'I xernoIs e.g.,
2, 5- xyI craplecially 5- xyreterred, 3are- xyI end’HaPzSaﬁd\Z yI eno phenedogh,
e.g., p-nethoxy - 4 phenol, m et hg g( henol ,

2- met hoxy- 4- et hyl phenol , n}ethoxyphenol’ p- et -xyphen op xyphenol,
p- pr opoxyphenol , n}butoxyphenol and p- butoxyphenol dlaggydphenols e.g.,
2- nethyl“ﬁﬁ“sbmro.v pherdl ptareecHhdrsxHiat aronﬁtrcs yudwmg

m chl or ophene$/° %Edphé‘@'%)wchl or ophenQJ/c dr@fqeb‘i’

bi sphenol A, phenylpheProIHz resorcinol, and naphthol. Thede conpounds may be
used alone or as a m xture~of two or nore thereof. The in nmononers for
novol ak resins shouId nqﬁf:b construed @8s be ing limt L0 t he above
exanpl esExy f tfie A jeSosr pon¥$<E§§_t|§n Wi e ek
conmpounds t ord] ﬁuv&hdk Lpde for malrgé pifﬁﬁna yue,

acet al dehyde, proplonafdghyde benzal dehyde, phenylacetaldehyde
a- phenylpropronaldehyde) ~39pheny|prop|onaldehyde o- hydr oxybenzal dehyde,

m hydr oxybenzal dehyde, p-hy§r@%ybenzal dehyde, o-chl orobenzal dehyde,

m chi or obengal dehyde, t robenzaldehyde 0-ni trobenz %éﬁ

m ni t r obe dehyd thyl berfzal de m et hyl b &ehyde

p- met hyl en aIdehy ethyI@@ﬁ%ﬁﬁde p- nbut yl al dehyde, =fur f ur al ,
chl or oac ehyd N errvedcg m t hese, g€8uch as yoi,
chIoroac@éﬂfﬁehyd d thg[ ;Eetdl Preféﬁp@ f thﬁébﬁts fdehyde
These aldehydésmmgy alone or in co g& Ayl or nore thereof.

Exanpl es of the acr% catalyst i ncl ude hydrochlorrd dcid) sulfuric acid,
formc acid, acetic acid, gngg_xalrc acid. The wei ght- average Iecular

wei ght of t thus- obtalme vol ak resin suitably is fromrL, o 30' 000.
If the mel -aVerag T&cul ar wei ght thereof is Iomeg:;ﬁhﬁ 1' 060, the
filmredichion at uppexposed $a f§ durin evelopnent ios™'i abl e § e |large.
I f the weight - aver&@e nDIecm h€;€3* yof exceed$ 50' oqp°‘§ﬁé%?

devel opi pg e My~ tpdrfew. The eSPeci adfypr afsfrda, r e

nol ecul ar * werglet-efy ko nGvol ak resin is from Gﬁ"mdcf& The
poly(hydroxystyrenébs and derivatives and copolyners0thereof shomn above as
al kal i sol ubl e pol yners ot her thg%gngvolak resins each have a

wei ght - aver age nol ecul ar melghtq 2"000 or hi gher, preferabﬁvﬁ%nont4 000
to 200' 000, nore preferably f omg afdpoi nt of

000 to 50'000. Fromt !
obtai ningsa polyner filmh mg |nprm2ed he resi stanc e merdhtaverage

mol ecul agg ht thereof | esi r ah| aF°heaﬁ¢N5 000 Q[..chi gher. .o-§-cr,
Wei ght - aver 0ﬂnleculaﬁ g@lght nﬁt cont the ent.J v@ntlon i's
nmeant to be ne perneatio hcb é& and
cal i brated for \? hst andard. -42° Pnfi e frésent invention

t he alkalr-soluble poI rs nay be used as a m xture of two or nore
thereof. In the case where a mxture of an alkali-soluble polymer and the
_pol ynmer having groups mhlch%geconpose by the action of an agid.,fo enhance

solubility in an alkalin &l opi ng_solution is u , theNa 7%ion amount
of the aIk |-soluble n%r IS pg@@@;ably up to 3 o b Pght nor e
‘preferabhy_ @ to 60@6 .% nnstopdkferably to o by wei ghy, based
on the totd& nt of the : hot osensicf'al \mnposron (excl udi ngotshe,

sol vent). Tﬁb un drﬁb 80% by wel adesgi rabl e becaude the
resi st pattern e sOa onsi derabl e decre&?éi"kwﬂi kness stPting in

poor images and Iom/resolutlon. In the case where an a?K4ki% sol ubl e pol yner
is used together with a dissolution inhibitor, with out the polyner having
groups whi ch deconpose by the action of an acid) to enhance solubility in
an al kal i ne devel opi ng solution, the ampbunt of the al kali-sol uble polyner
is preferably from40%to 90% by weight, nore preferably from50 to 85%y
wei ght, nost preferably 60 to 80% by weight. If the anobunt thereof is
smal | er than 40% by wei ght, undesirable results such as reduced sensitivity
are caused On the other hand, if |t exceeds 9096by merght the resi st

. . Y Y I T 1 S o



The content of the oxine derivatives of formula I, I, 11I) IV, V, VI or
VI, (conponent (b)) in the positive resist according to the present
|nvent|on“manps£merably between 0.01 % to 20% by wei ght) pagexboono®he tota
anount of all solid conmponents in the photoresist. The use of the oxine
derivatives according to the invention_,n chemcally anplified systens,

whi ch operates on the principle of the“enoval of a protecting group froma
pol ymer, generally produces a positive resist. Positive resists are
preferred over negative resists in many applications, especially because of
their higher resolution. There is, however, also interest in prodficing a
negative i mge using the positive resist nechanism in order tg‘b i ne t he

-advant ages of the high degree of e{sfcﬁgtgl on of the positiv kgl With the
properties of the negatlv,eo-l.S. 5t . Bgs kan b I?Chl ecye@2 byf@ﬁsod’u ng a

so-cal | ed i ngpge-revers sg,ﬁp as_descrorp tczexarrpneH in 361; @H For
‘this puro helgig@ o+§ |atedr mabe’rz IS befor

devel oping s et OF exarrpl‘?e a ga‘seo\usvbaseo t

i mage-wi se n%%ltgﬁh z,luig m aci d whi cHC Fﬁag Nbeen pr Bdcu;e?icc'lé o7 a second
irradiation, over the whole area, and th ft—:ercpreat eI, are carried
out and the negative image is then devel obedstcktecﬁustonnry manner .

-43 Acid-sensitive conponents that produce a negdkive resist

char act echgg-bcal |y are especially conpounds which, when catal ysed by an
acid (e.g tllﬁe id for gsed iNRrses adi ati on of t he conpounds, of _fornul ae
[, 1f, 1l I,C/PV@V ?) %re capabl e of undergoing a Cfos ~@s. ng
reaction with thensel veg=and’or With one or nore further coltpome @a t he
conposi t i on Conpounds{ 6t th| s type are) for exafp ﬁ‘@ﬁm

aci d- cur abe Fles °s®n?h as ios%4tpl e, N‘%'&P?/Tﬁc“’”#;o?y er, alkyd)

mel am ne, ur@&"@_ sFresl ns or m xtures thereof. Am no
resins, phenolic resing and epoxy resins are very suitable. Acid-curable
resins of this type are generallyQknown and ar e descri bed, for exanple) in
“U | mann' ncycl opadi e der te Wn§'§t'hen Chemi e" [U | manns Enc _@dé@ of
Techni cal@em stryJ 4t h Edy on‘? Vol . 15 (1978), p. 613 - o

crosslinke ?ﬁH%h? g@FPeraI ly be presenﬂ in a eert r at i on of
from2 to 4mgcmrbf 5 to 30, perc¥énk byCrigtigRt~based on the
total so lids content of t he negative resist conposition. The invention

t hus includes, as a special enbodinment, chemcally anplified n@¢gative,

al kal i devel opabl e photoresi sts, conprising (a4) an al kali -SQ{OUWC@:H’GSI n as
bi nder (a5), &,component ﬁE{’é‘t Hdphen cat al ysed by an aci d undefgo®s a

crosslinki r?gs feaction Wi |tself and/or, with t eubl n Fci {b) as

phot osensi ti vy dono derft/htlveo O(ﬁ_; : [, 1V,

V, VI or VIR¢" T np\gslﬁg’on 105 C@nm)rl se additign IIy to them_porrponent
(b) other photosensitive atid donors and/or (@u0 --" @ c Especial ly
preferred as acid-curable resins (a5) are am no résihed, s

non-etherified or etherified nelam ne, urea, guani dl ne or biuref resi ns)
especially nethyl ated nel am ne regins or butyI at ed mel ani®e resins,
correspondi ng~gl ycol urils and erom€s: By “"resins” in A st ¢nt ext, there
are to be un‘stood oth cu rgg?y t echni caICHmet 5. y\%l ch generally
al so comp @0@35 ca bur €’ and hi gm@q\m ¥ ounds

N- hexa( e y?) Irfel 8mine and tetrangt h@xﬁmﬁ hyl gl ucoril and

N, N - di net hoxyrret hyl urone are the acid-clable Tesins gi ven the greatest
preference. The concentrgfion of the corrpounqb ?)r mula I, 1, I'll) 1V, V,
VI or VIl inQQegative rg -8fhs in general i a8 to 30 preferably up
‘to 20, perc by vvel t,o based on the total fso |d>slcontent of the
conposi ti Bfs FH%:@[GCELS pefBd nf by wei gl‘@ is espcially preferred.

-a4  \Ner t he negat M@.8,,c0 |‘Gﬁ=ons:mﬁmnm(¢ﬁe a
filmfor pdl ymeri ¢ bi nder (alb),sc—'Eh:) inder is p bakd-yo,an

al kal i -sol ubl e phenolic resin. Wil Mo 8ui ted for this purpos'é"zare for

exanple d

Fur tar ol Sng e 6 megleiy oM PoRER K Sins b RENPIPRET LT HRSERR s
unsubst i Qhﬂlrealkyiﬁdfmyl orraﬂtydﬁarbnnytmronps ohles tltosmmutce@rcmyegmups stihb origne-O-

p- chl orophenol, phenol nono- or di-substituted by Cl-C9al kyl, such as o-,

m  or p-cresol) t he various xylenols) p-tent-butyl phenol) pnonylphenol,

p- phenyl phenol , resorcinol, bis(4-hydroxyphenyl)nethane or 2, 2-bis(4-hy

dr oxyphenyl ) propane. Al so suitable are honpb- and co-pol yners based on
ethylenically un saturated phenols, for exanple honopol yners of vinyl- and
1- propenyl - substituted phenols, such as p-vinyl phenol or

p- (1 propenyl)phenol or copolyners of these phenols mnth one or nore



-45 Oxine derivatives of the present invention in the positive and
neggtiygk;gsigt can alfo be used tF?ethgr m{thbothe{, rpoggwgggbﬁbgfent

aci ds 02h8¥76 exanpl e, oniumsalts, 6-nitrobenzylsulfo

bi s-sul fonyl di azonet hane conpounds, cyano group-containi ng oxi mesul fonate
conpounds., etc.. Exanples of known phgqtol atent acids for chemcally
anplified resists are described in US'§é31364, US 5800964, EP 704762, US
5468589, US 5558971, US 5558976 and particularly in EP 794457 and EP
795786. If a m xture of photolatent acids is used in the resist

gorrposit _ta'uoﬁaxlffam?t@rgibtrm Tn@ytdlwilylv :b}zanrl\a}oed by \i?idwen/edugrlbr ;aaji itgrllsouﬁst. g'x’hmhcotm-
erivatives o rmula |, , , , or o the other photo
latent H9ugdspre 3?59 ?Pbd?Fé°hh‘?tR5F%e'1‘£“'BP‘§'Qerab| y from1:99 to 99:1. Exanpl es
of photol atent acids which are suitable to be used in adm xture with the
compou s of formula, l, JI, |Il, ., Vi and VII are api um.sal t
-conpounds’® ?%?P%B@Q‘%ﬁf&rm%adnhu% é\gl\q’ V?(oét\{hfcéﬁi M%&ﬁ%“%‘?%&ﬁﬁ%%‘i?em ts,
di azoni uiBrs il 4 BhotBdsistli Riebigl Stdres calf Bé preparbdyamageniseyimaddaon onaystantd at e,
di phenyl i odoni um pyr enesul fona[t e dh t\zg?ll\) odom u docigyga/l benzenesul f onat e,
t ri phenyfCRRrSKEICARROHNES gfifermiiae bk ﬁl' s Wit tRlowed byca cevalonirsiee:

di phenyl i odoni um hexaf | uoroanti nonate) triphenyl suifonium

napht hal enesul fonate, (h¥gr oxyphenyl )benz¥l met hyl sul f oni um t ol u_enesulé,onat e
and t he Aickemicellyamplified phptogesistds Haderatoad ig b,As7sjstcompasifighherein the gadi-

di pheny! i QRihGive 8RR PRIMdeSTRNGtaytid ahodit bP S88 wWhth fibBbRsbnBP TR

hal oal kyl royp-con;alnlng het erocycl 1 ¢c_conpounds, haloalkgl o
gr oup- c o chemicalfenglinnoefatieast opmasisheensiive cemponeank ef therresist r Besudling is the

(trichl Oihex?@t?froﬁlgm'éwtoﬁitmr nE& bbtwakh YRSirratiatedhd non-irradiated areas of the res-

phenyi - bi's orone -s-triazine, ' . .
met hozy plsenBecayise of theceatalytigraattie pt Wist prpegsspne acid molecule can trigger reactions

intitd gy e o
R b S Aol bk 86 SYEghesnfenigh W% G SONS thatt fom one rgsction ste o
conpoundthe rfext, aglemgae it(is nricrappedf rrssiroyes iy anymegprdary seactioan dheteéare, a
o . . . _

a-drazo ﬁr@él\ 46 'cxﬁcfeg?rﬁﬁoru%}%ﬂ{)fkc@n S fnﬁpagefn {1/ ﬁ%@gﬁ@*@\ﬁ‘%ﬂé BOGEMY Debledntex-

mesi t yl phenacyl sul'tone, enyl su
bi s( phenposed|dndrupexplised ereashinribe rgsist. Thus, onlyteesrealhqooaentsationef thexdatept acid

L 211 b5 Ao Rba® Al B ARHBI UGN REAAPBAPHED PLYAHAL A e 2 ¢
i m dosul éxpostre warvetengtidis aptiegl imeging canpe dormulated, which in turn produce steep, ver-

mf 'E { Ir T :c Fﬁ%#éﬁ%@#@%?%h@@(ﬁ%bﬁﬁﬂy?ﬂ% wever, as a result of this catalytic process, it

N- (trifl isoequitadihasibe flatent anid fatalyblistapé chérdieally and thermally very stable (as long as

T ey (e e

N- (trifl wirroositchgésulefjoingd @ RY3t-ekpostad bakestep f@2start br to complete the catalytic rea-

}\l: ?fﬂ ¢ Fﬁ@dr?’gwn@fﬂﬁ{?glggﬁ @%ﬁo@?@&@i&fg%}@y lbis _aisg r%uirje_d to have good solubility of the
] - hept - Slaterd-catalysthi inathe diglidi résist formulation and the solid resist film to avoid any particle

N-(trifl . - D | Qe f: s e .

] hept an- SoRSTERTWNEH yoliRnfB1kle el abplicantin bt thesp rosit inuy ioroelRetiohe s

N- ( canphafagtwsing poocegksesy) pht hal i m de) N-(canphanyl sul f onyl oxy) napht hyl i m de,
N (canphanyl sul f onyl oxy) di phenyl mal ei m de,

N- (canphanyl sul f onyl oxy) bi cycl o-[2,2,1 ]-hept-5-ene-2, 3-di car boxi m de,

N( ((:arrphﬁn'ylcentkalis]lcnnybsliM) re'éisoxnmgrigisl\.?miﬂﬁ Ak hol bhsgdt oﬁ-tb@e}hérrﬁewd iatnwliﬂcatibm;jde,
N- (canphany| sul f onyl oxy) : 7- icyclo-12,2. 1 -5-ene- 2, 3-di car hoxi m, de,
N (anpnamehaim S sitein s BEdy benesnisonfscf i Gk agiacBszabsg i SN I i e,
N- (4- met byhgeheraydrswhich iy lgengratadeieomithe titent acid under exposure which contributes to

. x E j x% ﬂ{ﬂl :B%gﬁ%i%}u;@ﬂ% lpg%geﬁ(%%? ér??%ﬁ)aékaline developer. Because small acid con-
mf ?Amﬁ hﬁér}itmﬁlibpllhlsulof\?ra/ Iitltw)e)‘feetmt_ htmy.élc{hah?bpf the dissolution rate of such resist and the

- met enyl sul f onyl ox i phenyl mal ei m de , .
N (4 ot FRAHERYcens BB B Sesars Baie peres therteasiramente sperssine de)
N- (4- et yémizaraHaSiabingal \stabiity of theXaehtadid Brel 18ss2ddrhaktiiyj thangechdmicety @ai-boxi
m de, N-(4-nethyl phenyl sul fon yl oxy)-bicyclo-[2,2,1
] - hept an-5, 6- oxy- 2, 3-di car boxi m de, N-{2-trifluoronethyl phenyl sul fonyl ox
y)succinimde, N (2-trifluoronethyl phenyl sul fonyl oxy) naphthyli m de,
N-(2-trifluoromethyl phe nyl sul fonyl oxy) di phenyl mal ei m de,
N-(2-trifluoronethyl phenyl sul fonyl oxy) - bi cycl o-[ 2, 2, 1]
hept - 5- ene- 2, 3- di car boxi m de,

N I L FesS M~ A



cetonitrile,

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

( 5- met hygglod/@ss9é oxyi mi no- 5H-t hi ophen- 2-yl i dene} - phenyl - aBETERIVINT$E,

(5-met hyl sul f onyl oxyi m no5H-t hi ophen- 2-yl i dene) - (2-net hyl phenyl )-acetonitri
| e,

(5- propyl sul fonyl oxyi rni no- 5Ht hi ophen§°y| i dene) - (2- net hyl phenyl ) -acetonitr
ile)

{5- met hyl sul f onyl oxyi m no-5Ht hi ophen- 2-yl i dene) (2-chl or ophenyl ) -acetonitri
| e and tgiliéied phsiivel rasistze lestiaaes'ma requirei 2lsov/e muekb higheo exqmsute dosedd geherate

Do BB e AT M ool s s

N- E trif Iw?wts@dr $|:¢H myﬂemyélpuowcbﬁca[ Ear%pél]enbﬂdue&o&l‘i@h@;hﬁ:odtérﬂ:fab@xom de,
ca sul f on
N (oot T 2R EA ARG AR AP oRYor FRsplipniang sloped images.  Resist com-
N-(trifl p&it@ﬁ?bbé@rﬁéﬂ ﬁ@rﬂ&ﬂlé?ﬁiﬁltytﬂrﬁbiﬁib@tdcﬁn&og?y are therefb?e inferior in photosensiti-

hept - 5- ene- di car boxi m de, N- ﬁﬁﬂépgé apht hyli m de,
N-(2 tr.\flwucﬁselHaemq)msywé@W&R PaseR B shermice IgH RISy | ke. (5)
4ui nonedi azi de conpounds for exanple a 1, 2- qui nonedi azi desul fonic acid

ester coppounds of yhydr oxy conmp oundaj Preferred are éﬁngounds havi ng a
1, 2- qui n%’ﬁébihSﬁbe\é%ﬁleB?fVPs geauipat ehemical and shesmalsiability oh adnignt catalvst iy Yiony |
group, aaliof althRRdAAG anipifiéeteamt dRd f’rra$ \Htérﬁ 'ékflhs WhithPeandwork in a non-chemically

1, 2- napht hogui nonedi azi de5- sul f onyl

1, 2- naph@m@g@pﬁ@ﬁ@cﬁraﬂoﬂée@%@lﬂy @ﬁpllcaglﬁdgﬁhemlc@lweampln@d resistsibegaugel of the
preferre HRRHR ﬁ‘&*&t i f roup
or a 1, ZQHEFEBE ﬁng noﬂ%dﬂagtz‘?’%}geﬁshadf gnyl E%&#ﬁ@ﬁ?ﬁ@pﬁﬂﬁgr a{?ﬁgu@t@ a cag are
1, 2- qui n¥Akiliy Jequirementsoni ¢ acid esters of (poly)hydroxyphenyl aryl ketones
such as 2, 3, 4-trihydroxybenzophenone, 2,4, 6tri hydroxybenzophenone,

2,3,4, 4 -tetrahydroxybenzophenone 2,2',3,4-tetrahydroxybenzophenone,

4 Preferendsyid gbreie pholorasist empositions swhereindhe eompewdsins formpladnti,

IV REBARYN A BHHP KRR BEin tfofing?: 2. 6° - Pent ahydr oxybenzophenone)

exahydroxybenzophenone

, 5" 6- hexahydroxybenzophenone and the like; 1,2-quinonediaz

e i oS A e s o

bi s(ﬂommrw(mmwlbl; pf tblpdﬂlénulél IL Bi anddVawbieretmy dr oxyphenyl ) pr opane,

b | t
" aut nihelf G EpARUBHIANE Yo GhaBaARTaMayy BEmbictauitonyt phenytGrcralkyisdt
4, 4 - di hymvbnmnyﬂqmﬂfenw |qmanlathsﬂ$ulf4>ml Whenem the draupst phiepileang naphtinthef the

-te t 2 .
1 St eHozdéEEté!%:nylzC Cg?allg);l%drlfpm Jﬁ)&é&l%ﬂ#lfb&ﬁ@ﬁd ”épﬂ&%g!fonyl are unsubstituted
tris 4F$15bahtutejdm}emel grendrarh@logen,1CpCaalMyl vy O-@sgipvanyl ) - 1- phenyi et hane,
i's '4‘ }éqfugﬁ%eohenyl )-1-(4-[ 1- (hydroxyphenyl) - 1- net hyl et hyl ] phenyl ) et han
t he '2- qui nonedi azi desul fonic acid esters of
pol y) hydnox-}mieewgmél avans such as

, t r| meg .
24 4t P B Ay AR A K REVAGARUDEY idRb8fidenty of sach qier are  irect o
positive anbomdag@t, -SeOpi‘Q(C@)SsNEtAmbﬁw@w AarAaoAy,tﬂmeAQrAaseht anchAgnaied®y- may
optional ly te additives (c) customarily used in
phot or esi steoﬁ%@'teﬁegpﬁ g{c}’réﬁréy anounts known to a person skilled in the art,
for exaniheis Gy@galkylegerahich s mmnmtadme@m, surfactants, flow inprovers,

wetting esi,on X0 op| ent col ourants,
filters, [Lu%im’?]f’b} radical (gr At ’Fagﬁﬁ "%’Wﬁﬂ"@ﬂf P% lfsdoré'kgn’m tizers and
organic N@siscateoavmmdadlcﬂwfmﬂmaﬂw'pt es for or ganl ¢ basi c conpounds which

can be uz(ed.ifgﬁt he resist conposition of the present invention are
‘conpound M%e stronger bases than phenol, in particular,

nitr ogenmontsmyﬂrdggnbpmnyl o+ gl .- ,@amoypmmmﬁmwmwowl ©-Cipke,

for exa on-i o Pr ef er

or gani cmﬁa@P‘(lfV'é‘d}F?SéSh ﬁa@P@?@SH\‘(?WYmﬁ'&VE?[ Zfﬂ'f‘ﬂﬂ%&@r gh %Hﬁa%ef 'I’iﬁ'é[:\'/1 g per
mol ecul e sulfomyl, Whergi mergrbmmnytmalpamynﬁ tife faldfarihedilens- G%Ikylsulfonyl
environments. Especially preferred are conpounds containing both at |east
one substituted or unsubstituted am no group and at | east one
nitrogen-containing ring structure, and conpounds having at | east one

al kyl am no group. Exanples of such preferred conpounds i nclude guani di ne,
am nopyri di ne, am no al kyl pyri di nes, am nopyrrolidine, indazole, imdazole,
pyr azol e, pyr azine, pyrimdine) purine, imdazoline, pyrazoline,
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_49_ The conposition can further contain a basic organic conmpound which
deconposes under actinic radiation ("suicide base") such as for exanple
descri bedwopm2£i7410885, US 5663035, US 5595855, US 552545PCTARA1/EP8611998.
Exanpl es of dyes (c) suitable for the conpositions of the present invention
are oil-soluble dyes and basic dyes, e,g. Ol Yellow #101, G| Yellow #103,
Qi Pink #312, Ol Geen BG Gf Bl ue'% , Gl Blue #603, G| Black BY, Ol
Black BS, O Black T-505 (all manufactured by Orient Chem cal Industries
Ltd., Japan)) crystal violet (Cl42555), nethyl violet (C 42535), rhodam ne
B (Cl 45héagsulfonylemcimaphthyisakony( Sile uh0Bdiutedodsubstitofdddryeortel arenqrEbBRQem,) .
Spectral . sgn 'tliz r % may be further added to sensitize the photo | atent
.acid to%‘i‘ﬁ‘i‘*% oﬁgé'gﬂ%g Wn in a region of |onger wavel engths than far
ultaviol et) whereby the photosensitive conposition of the present invention
can) for.gxanple) be rendered sensitive to an i-line or gline radiation.
Exampl oEAe0k Flaned et BhemianZanatter SBelorael compos kst Lompalacs

p, p' -t etaiamefobyilid \a Nl BPYREIRgBRMNONE, p, p' -tetraet hyl et hyl am nobenzophenone)

t hi oxant hone -chl o .rot hi oxant hone, ant hrone, rene, perylene,

ohenot hiAlai i P AiCh isinsubsiiig ok substiitee by pBY ok maite Pb fedofiRdly C1-Crr

9, 10- di plgmybRPhRd/BESARS; 9-fl uorenone, acetophenone, phenanthrene,

2ni trofl uorene, 5-nitroacenapht hene, benzoqui none, 2-chloro-4-nitroaniline)
N-acet yl - p- ni troa' ' p-ni trog ' i ne, N-acetyl -4-nitro-1-naphthyl am ne)
pi cram dge ggt o) —Br@ phr-aqui none, 2-tert-butyl ant hraqui none,
1, 2- benzant hr aqui newe , 3-net hyl -\&5=3-di aza- 1, 9- benzant hr one)

di benzal acet one, 1, 2-napht hoqui none, 3-acyl courmarin derivatives)

3, 3' - carBonyi HO®f 85-7- di net hoxycar bonyl coumari n), 3-(aroyl net hyl ene)

t hi azol i Res,, eosin dam ne, erythrosine, and coronene. However, the

sui t abl e~ 5pettr’ ‘aallgLe tizers are not linmted to these exanples. These
spect r al Rgenis hydragers phany!p@,-Csgatkyh G, gedkanoghberabglor ber s f or absor bi ng the
far ultrgvialet ,emtted hy.adigh ree. I.n this case, the |ight absorber
reduces FgHF%V(gP%%tH?‘SH\Hf?Hﬁﬂaﬂg}’g%faﬁlﬁngy|an%|12f)¥lssens the influence of
mul ti pl epmoeitiee tat anleast bmenot the radisals tAr',i Artty, D, Dy BYor dR'nls rsubstitutgd biael ©f3 ect
of standing waves. Further suitable additives (c) ar eR" acid-anplifiers",
conmpounds that acQelerate theQacid for dti on or enhang# the acid

concent r gioupsiof SughoC aapp+rds sFay m*l,so-fbeou%damdﬂorceﬁnf-m@t iLon with the

oxi me derivativesjof the fornglae I, I, 11, 1V, V, is'{1l7 or VIl according to
the invention in positive or negative resists, or in inmaging systens as
well as in all comting appl fations. Such acid anplifiers are described
e.g. in Arimtsu, |L<. et al. 1. _Pho opolym Sci. Tech -50 nol. 1995, 8,
pp 43; KMo, sl el ~Bhe , B0 PRotRpol Pea—EciRas Technol . 1995, 8, pp 45;
Ichinura, K et aR,; Chem Letters 1995, pp 551. Usually, for the
application to a substrate of the photosensitive conposition of the present
i nventioh, t&&IcBRPOLition is dissolved in an appropriate sol vent.

Preferreg e | e th | C | rj

cycl ohexghsbﬁzs,r’rﬁgy%r%%e"nt gﬁ%ﬁé@eéﬁﬂgg?%%oﬂg%gfh %‘jt°§rg§|°gkﬁ %ﬂr}@ ,drﬁé’ kllq))'f' Rur hyl
ket one, anthfhendndgpendentiyoeisash ipjher arehCr-Cralky) Which isyupsiibstituted o shstituledher

2- met hox { gﬂnﬁ;&y .e, 2-ethoxyethanol, diethyl
gl ycol dpﬁéﬁérl 'ﬁgﬁh@trtﬁé gﬁﬁe eﬁ{y%g{&ﬁﬁ%\%t hyl et _her_yacet ate, propyly.ene
?I Iycol nBeo et angdl Ret hdndepsndentlya @agh glber areminenyt which ds traubsiiieted oe substi-

ol uene, i be, C
met hoxyp}lg%odl]g 8?%%? g’ﬁ(ﬁe I@ﬂ@?&%&g&p%ﬁfg@ Qar{réal?llhgf b%lg%x\ygf tg,pﬂé‘i’ ﬁﬂ arﬁ)dy MRate,
propyl pindapendentiy\pf iothariaye CoCazaliylie, di net hyl sul f oxi de,

N- net hyl gyr hdon | l. one
or Tas. i BAATBLRS o dpaditingb iyl Reeh St b ol BnRE RS belfBled ™ sl

2- met hoxppbhg br most citthe radidald 8pRE,Glikytadimr@elalkoxet her acetate, propyl ene
gl ycol nononet hyl ether acetate, nethyl nethoxypropionate, ethyl

“et hoxypropi onate, and ethyl |actate. Use of such solvents is advant ageous
because trhethexpreteraercongidsitiens aegrding td tha ilwention thd @adicals A, Arl'land ArV,ary/, VI
or VIl according to th sent .iwvention ve d compatibility therew th
and et ¢ SHEIEERY f ot RS QG ar S BB s Ron P L st OB
Exanpl esanfaciglui t abl e surfactants include nonionic surfactants, such as

pol yoxyet hyl ene al kyl ethers, e.g. polyoxyethylene |auryl ether,

pol yoxyet hyl ene stearyl ether, polyoxyethyl ene acetyl ether, and

pol yoxyet hyl ene ol eyl ether; pol yoxyethylene al kylaryl ethers, e.g.

pol yoxyet hyl ene, octyl phenol ether and pol yoxyet hyl ene nonyl phenol et her;
pol yoxyet hyl ene/ pol yoxypr opyl ene bl ock copol yners, sorbitanlfatty acid
esters, e.g. sorbitan nonol aurate, sorbitan nonopalmtate, sorbitan

T - e . - - - 1 —




conponents of the conposition of the present invention. The surfactants may
be added al one or in conbination of two or nore thereof. The solution is
uni form wepptised to a substrate by nmeans of known coati nBCHEP$IOEZSH f or
exanpl e by spin-coating, imrersion, knife coating, curtain pouring

t echni ques, brush application, spraying and roller coating. It is also
possi ble to apply the photosensitive [ %ér to a tenporary, flexible support
and then to coat the final substrate by coating transfer (lam nating). The
anount applied (coating thickness) and the nature of the substrate (coating
substrate) are dependent on the desired field of application. The range of

coating - hi cknesses can, i I nctpl e.incglude | ues f.rom approxinately 0.01
ot o e utatERcER B8R sy BehEPeR i st Retiiaci BB PERS LHE S, one
i sbr enovrta ber?uhaoatheﬂacidrdamN%Hﬂgaétmn&f |tlaef/&=lsist>fnaitéﬁgl ldllmrﬁg)beairt]a‘tirradg]iaﬂdleof
substrate. Tt rying tenperature nust of coyrse be |ower than the.

L emper atlié &S Mgy Re10LR0 ibes LeRAREREPeN ahichHuther opstiiionin are ragent4p the
deconposesist. N {86 B6Mplsitiersy AdterdifgREth investionadofnpriBe tHMpbReIIS tHat inbleBSe te
160C. The resist coatin _|s,thea |rrad|€teqﬁhna e-w se. .The expression

"i mage- vﬁog-@_'WQfé'Eﬁ geme t"_?%'EItQFd qulc.}preéa te_o{t"i"_ ation. theJeaigs ePsHEed pattern
usi ng acrr;&h@enﬁadaeédrein?lylrelatesb@tafbhbmrcaw ahplfidd posiavphdtoreBek containing a
predeterm ned pattern, for exanple a transparency, a chrome nask or a
reticle, and irradiation using a |aser beamor electron beamthat wites

di rect| vif, o th@othBEn&RE tifd ccﬁﬁﬁér%& of{tRe foP@IBTPredEe hel SHULARPNSITtRE cSthpési-
conputer) and thus produces an inmage. Another way to produce a pattern is
by i nt ertfosrafieeisragiptiondhe éegisd ionegalii@ies as used for exanple in hol ographic
appl i caty b | J ‘ ﬁﬁgﬁ1 wbd SHH Lystal s that
can be aT r E\;%n(lggn %?icg{jﬁgyﬁg??gglt&o%geﬂ%&é@ 5‘?‘8 |'t a %fr?g%ée@?&grgg‘%%, for
exanpl e described by A Bertsch; J.Y. Jezequel; J.C Andre ~in Journal of

Phot OChemn%ﬁo%eﬁQ%(@%irc%%ﬁ 9\@;’.@“ iA the/ uﬁg)%%g?&ggﬁggrregﬁé 4Re- oRiad- by

K. P. Nicolay In . , pg. e-slrralatlon
and, if lHtierestesefian additionally presentrataline soleble bindel resindn dhe esist formulatiorcansk of
posi ti Y Swhig? isséséént%[ngtdﬂ&liﬁﬁ’é&dtﬁé ﬁ\%é‘hﬁ%(p%bé&ére%b %ottﬂﬁr he $esist il SSALIhY
Iresi st S) of the conposli tiron are renoved 'l n a nmanner nown per Sse using a
devel opethe unaxpesee areaatieradavelopment inalkalinesglutian, behwhicbiis ceavelddn dhee pice-

devel op f Lol . [ e Ll 5 i | at ed
and uni roag; Gyaghh 3L bR oPhohS TERERabd, 4T Btk rhdnkyop et RS Jehcan plaEL

t he coatbangmes spiubledn die glkalmtdeselopérds eeféreediy heesindfterad disthlatitreiahibitor. can

al so be carried out or begun during the irradiation- Tenperatures of from
60 to 160C are preferably used. The period of tine depends on the heating
met hod ahielk inventioaciaskides;, as hespepial emhodimentoa chemidatly detplified pesitiveaalkdlineby a
person ski i t . ew routine experinents. It is
gener al léé\){airo‘grgnblg%Pé%?g%‘%tgﬁﬁﬁ»ﬁ@@@%\?gpgﬁn% nutes. For exanple, a period of
from 10 (ad) 30deastenmpelyiner having aciildatiie gravpe whichndecommbse irstha peaseacelof aimm 1

| ot ot oig i NEFRRsE AERUEREN 1 o el D ackhousal R deifbay o o,

t he resithe expoded aseabhd under those processing conditi ons. The coating is

ror o sof (13 oot oo HbAIRE Sl P ATKL 36V BV CesSry T Gt g fat i on

of the workpiece, gentle brushing of the coating in the devel oper bath or

Geve openduithk ERREA(H EF el Byhbl i  PASTEAR B aRSEFaE BLlbacly (e

devel opnpimtoreSisdontjensitionpesraprisingpr i se, for exanpl e, sodi um or potassi um

hydr oxi d the corre ndi ng carbonates, hydr.ogen carbonates, sili S or
metasi |1 ) & oot FRREMANP o Alodfefe AlsoulialBRBy v Bistenk s B co.
I or teﬁ alrrgio;ep ethihl c:vrﬂ]iolmboséﬂﬂlhalpﬁéenea loﬂéc@d lblyd Mme? tHe solubilRpnl %mqutéﬁu?

ri ethy ne, e am ne, al kano nes, for exanpl e di nethy
“et hanol a%]g]ﬁl@,e d[ep%gp asf?g‘ftgﬂi%g,a%i{%ner?ﬁ'ﬂrﬁ's&%‘? Y8 A% xi des, for exanpl e
t et ranet (hyl &neasnonerchyigoumd efdoiuld ef I, agtiiyV.ammepvium hydr oxi de. The
devel oper solutjons are generally up to 0.5 N) but are usually diluted in
sui tabl e manner before use. For exanple solutions having a normality of
approximately 0.1 - 0.3 are well suited. The choice of devel oper depends on
the nature of the photocurable surface coating, especially on the nature of
t he binder used or of the resulting photolysis products. The aqueous
devel oper solutions may, if necessary, also conprise relatively smal
anounts of wetting agents and/or organic solvents. Typical organic solvents
that can be added to the devel oper fluids are, for exanple, cyclohexanone,
2- et hoxyet hanol ) tol uene, acetone) isopropanol and also m xtures of two or

Y " o o o v o o e -



Preferred is a process, wherein the image-wise irradiation is carried out
w th nmonochromatic or polychromatic radiation in the wavel ength range from
190 to 45®@0r25376 particular in the range from 190 to 260 PEFEPTN&0784

phot or esi st conpositions can be used on all substrates and with all
exposure techni ques known to the persog,skilled in the art. For exanple)
seni conduct or substrates can be used, Such as silicon, gallium arsenide)
gernmani um) indium antinonide; furthernore substrate cov erect by oxide or
nitride |layers, such as silicon dioxide, silicon nitride, titaniumnitride,
si | oxandsthes spedific @nboditneht sfuthe invattion rasudemabhemtaalb'ohmpllﬁsd pasitie alka-h

net al s al, um ni. um etc. The substrate can al so be
-coat ed iﬁ?‘ﬁ%%? er?l&c’tﬂa[ & ?@rﬁé&q‘% é@ﬁﬁaﬁmge with organic antireflective
coat i nggal)i aslkehsttanenpdipmer isavinyoadit labitecgmoups whighidegsmposeninging presence of an

material s, priar to coati Mih the. t oresi st ot or.es st | ayer can
Do o poci i here e Mo il o GRS Sidier | e aXSomAeE %l ot 2 ET o
| aser be(az)l @ mBhéh&Ed boangdnﬁémgrrmhuion inhiigiten- rmﬁhgrape@ett oniacheudolabulesgmum ng

7t hogr AP SRS et ospie AN cBRLAT Brveses heaeloB. soLBily Bne ex

coher entposp@bidad| coherent or i ncoherent irradiation. This includes
of f-axi s |IIumnat|on ech exanp| e annul ar |IIumnat| and

ni
Quadr updEd) | I akakePLBlSREPEMEHe SHGEMaE oh PRYMETEcvRPauB A CEReP e i
regi ons \HicH &l KeBPS theretlst il thélﬁné)?a&d?@’@h %seﬁt'iawrmaalsbluwﬂ\etausanﬁ@ becat e
the pattern can be a hard nask or a flexible mask he mask can i ncl ude
transpaﬂ@ﬂper§@ﬁltransparent and opaque patterns. The pattern size can
i ncl ude @i %@’Ieﬁéltdr%réb?np‘/&i]nﬂfbf%rﬁlu&tl er|th| ywideyresolution limt of the
projection optics and placed on th in acertain way in order to
nodi fy the aerial imge, intensity and phase nodul ation of the irradiation
af ter hagdg tRerkitfe TRMAKins T6hThbmichilf&hpitied bd é&rﬁfﬁté‘ﬁ‘% k= tone
phase shift %ﬁ@@ﬁ fle egﬁ mg patternlﬁg pPoce§?°§n 'ﬁe p otUresFE?Jr
conposi ti®n can be used to generate patterns of any de5|red geonetry and
shape, @) 8@8R!dhe 5ot Mg Alidhbld BRstp ficH 6LoniRhes in he pRERREe o0t S-
etc. The photoresist's ‘accordi ng t he |nve t1on have exce
| i t hogr agfh@cid mlageaw the sqlubllmamtaqgaouSaalkaimﬁ idgvelepstsiofution tapdlocamd hi gh resi st
tr anSpar@@E)ﬁt ekt gﬁ@ nﬁdm 8 6ra(5i|§6‘ﬁ|bﬁ’é" dlsgﬁﬁt?drpbﬁ‘b%rq?aﬁn f alt'86ia9db IIUHr?ogp
conposi t according to t e invéntion are as se as phototresists
for el ecwhioih deeqmmﬁels indheprsisency ofcar agid jo icrease dpe solubilly iresquaoss akaling der
resists, 44 Rp f é%gﬁ integrated circuits or thin film
tran5|stor rg§|s t he manufacture of printing plates, such as offset
printi ng(ag) aitle@st@ne@dhaémwle monongeris; eligomesic onpelymeric hempowts; agd of
nmoul di ng I iq T ng
subst 1 at 5) 35 RPISSARARA, dekd WcFittesl obLRARL 61 B! ITAR: vy DoVEARNL T
according to the invention are al so outstandlngly SU|tabIe as coating

conposi t : J er
cer am oo S po@ssiftiSihagbimpfie fdon k3D e BEMHCRH (HFfler Arokickheiive 808
pol yol ef donorpand/ed GCMDtbleead@Lﬂlﬁt e, especi aI ly in the formof films, but
especially for coating netals) such as Ni, Fe, Zn, My, Co or especially Cu
and At, and also Si, silicon oxides or nitrides, to which an image is to be
appl i ed Sycmdam'eicdl“y amplifiedvpaséive resisti sysiems. arﬁrdasbrim;htfdwoexanmleatireﬁ &eih-t o

t he use 0 u Ph 7! drkn. b ol.at ent
aci d don@r gﬁl ﬁp@onga"ﬁ% ny%%éubankbg cross Frr'?kgdt?y%rngée% éhséé h‘g%: of an
acid andW\bllsoas“Idllermthm ito Mienolithograplsy, iandc Bdp dsiS. i hompsher 8i 6. WilsapoMibl. | ity

aci cgrepy, (20doBiipd: oer @i 6. Vilscsoil |
1S 2"pr oBaRer B, A, EfibncSod WARARLE PG 1BREH 4%, oo i nked under the-

action of an aci d whi ch net hod conprises adding a conpound of forrmula I,

L, 1, d to th t d
“irradiat ﬁH'é/Fql?\% |§§o pet SY\F&"E@E@P&%?%O%%E‘%&P‘%% Coréﬁg%f’ﬂ@" ac'a/é%'i engt h
of 150- 180¢k mmnafheydnowrgtome cabaylis goups), Keto giwpuaad Qidehydmgmudsam in-
formul ae | hot 0 n5| ti VﬁﬁaCI d

ey at Plgash the, sphubiityio dayetys Hinalthd, cBTeIBHHNSRRRR arey Foy Saltples Hoyaily

conposi t ethes groups,aetraliydrofarahy! eteei grbmosotetnamﬁpyranw red«\en@rmabrtahlayl ester

i mgerecording materials for recordi ng hol ographic inmges, as well as to a
process for the preparation of of surface coatings, printing inks, printing
pl ates, dental conpositions, colour filters, -55 resists or

i mge-recording materials, or inage-recording materials for recording

hol ogr aphi ¢ i nages.
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Subj ect of the invention is also the use of conpounds of fornulae I, II,
11, 1V, V, VI or VIIl as photosensitive acid donors in the preparation of
col our fiwbenasze chemcally anplified resist materials. RETHAPOEHIH

menti oned above, in photocrosslinkable conpositions) oxine derivatives act
as latent curing catal ysts: when irrapéﬁged with light they release acid
whi ch catal yses the crosslinking reactton. In addition, the acid rel eased
by the radiation can, for exanple, catalyse the renoval of suitable

aci d-sensitive protecting groups froma polymer structure, or the cl eavage
of pol ymesupsc it attrer ymoupsi silybethei grioups, gliwLgasbonate beoups lag ferexpapledenebu-a her

The pr oSRa ety i ol S S eF cRcRY B GMIRRRS R trdyy SRR 1 7

aci d- serester igvaupss atetal grogps rietab groupr; tetrakieiropysanyl esteagroopsli taafuanyhester

present jnvention can so _be u t r - L s print-ouY images
-when t h@r%%my F@‘yh%‘bﬁr 9'85%5( Eeg'ﬁjar‘\;ﬁp(ﬁl e%?etf ?%@%a%@ {hﬁj'{(e'c hanges 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 accordi tq EP.199672 al so
Do moni 15 RAGRET S TGl SIS capebis oh HSGmASTELY B Adan skt o a
col our cInpRAES sdllibility o ¥ reist ﬁmubomgisﬁﬁggemmcpayrﬁat inlansekblidle piovslesing solunf

sol ubl e pi gnent nol ecul es Qa ,qﬁscrLPe e,g. i n EP 6%?770 P 648817 and EP
742255) hioRecapi R MSAtPor §fit"a & PgltivR resist apqRrding doythe; present ipyeption, &y | n
the prodiagk itRé apld-188ileogFoups i GleSbatkbeis aiid/Geside cliaink MhdrBofd pfeferablydn side nt
out images, and i ndicator applications, when the colour of the |atent

pi gment PRBSEYBRT. differs fromthat of the precipitated pigment crystal.
Conpositions using pH sensitive dyes or latent pignents in conbination with
oxi me derivatives can be used as indicators for electrona%netic_radiation,
such as Y¥nPRiyPahaxing aciddakile; gravps,aitaRlp forthegyse indhe peesentyinvention canig e
throw ?‘Waiﬁ&?hﬁﬁh%’o&mé%%%%é deabfin WAIO the éli@ﬁﬁwe!s%lubl%Vgréh;;H éi'etp‘értfaw—‘oh!man
eye, like UV- or IR-17ght, sich dosineters are of interest. Finally,  oxine
der i vat i GeEwpletpircopyertedhiniq thgirgsnestivenacid |ahiley groxgs b diseqdly iby| (Foieralisnasizalidt can
be rend id i +d yon
nt ot ety FL KRS YAIcHAS g RUTILBNG bronk BRGRY dMachqdfs 4 P HRRRcF SauBsSy
enhancerid ER2%48A8i RBG78/B%iEF878P8.alf-A-2r25880 odRrAny223860nand JP-A-4861339s| ns
whi ch can be crosslinked by acid catalysis and accordingly by the
phot ol atent acids of formula I, li, I'll, IV, V, VI or VII according to the

i nvent i ofhe pelunersowhich d1epe @cidnplkiteLgrespsopenstant fauthet palieer keckbons,, & the pre-
hydr oxy- - I Al 1 : [ eSing: i
T o AU R BBy 55 Ko et Kl NIER S, T By o B g
acet al dalkoxyalyigsler greunsr(callad: iavwragiyatinn erargy biosking giennsd winieh cleave com-

C e cat ) . ' bSO . : |
Doss; bi cPoR R BRIVEROBA LR eSbuf b leMret el Rpiialy, BEtdchiiofi el °°

curing ceilreeangctt°6n) anddpalymersi whiguhave, Jors exarople, test-tutylesien groups or tert.-

phenol i c i { =Ty . LDOXY,
Phenol i o2 ERRRIORY! (TROC) WA Gty Ik ghcllos WRHPCSHATE o bcDfary BBy O
acryl i c, cagsboryatomenexi to Heguygergiomsofithe astar barnid(calied “higbrastivatiop@nergylblatie ar e

dified, FRAtIRd L bt d
A kyd 1 elP Mo bR reBfl gtk Bake Rifterdiied Yppleafiy 0} oA AMETRRASL
t he expr thestehiockingy reastiopdh \tke preseacr chldcidd Hybiid ssyatemsdeart mlsbekk applied,

exanpl e, i e : r ' 71 ) : - and
oo 220: Whetel, DO igh Katondrt OGO olel 48 ok o BfdacbonRf an iy Mol
15 (1978ing greupscAre-pgesent withipl dnegnolyner Eddteiatipalyli polymier | biehgistaf ipalym@rs gasi r y,
Ver | ag aie o L : ) I £ .coat i ng
appl | cat PG, A lent bleod Hrodl chifieh. cap V8l ussIT tuonaiéSoniiie phi R
Exanpl essistrompsitians aetdrding to the imventiam- et heri fi ed nmel am ne, urea, guani di ne
or biuret resins. Acid catalysis is especially inportant in the curing of
‘surface coatings conprising etherified amno resins, such as nethylated or
but Kl ?t eaaa/ﬁﬁfedw?mlmemrhﬂeh lba\kerm:ll diahuerg?b?pd are?folyﬂ;\daslhmxwrﬁblklmbrsrminmﬂsmg) or
met hyl at at.e colurils. Exanples of other resin conpositions are
m Xt uresﬁ'gffo'go&%{'}q ﬂ'ﬁ@?‘gﬁ%on}ﬁrb@ﬁﬁ'l s or hydroxy-group-containing acrylic and
pol yester resins, or partially hydrol ysed pol yvinyl acetate or pol yvinyl

al cohol with pol yfunctional dihydropropanyl derivatives, such as
derivatives of 3,4-dihydro-2H pyran-2-carboxylic acid. Polysiloxanes can

al so be crosslinked using acid catal ysis. These sil oxane group-contai ni ng
resins can, for exanple, either undergo self-condensati on by nmeans of

aci d-cat al ysed hydrolysis or be crosslinked with a second conponent of the
resin, such as a polyfunctional alcohol, a hydroxy-group-containing acrylic

e o o - oy




The invention also relates to a conposition conprising (a) a conpound which
cures upon the action of an acid or a conpound whose solubility is in
creased uwomkk®Eeacti on of an acid; and (b) as phot osensi PCTEPavia¥s€onor ,
at | east one conmpound of the formula I, Il, IIl, IV, V, VI or VII as

descri bed above. The conpounds of for ae |, I'l, 111, V) V, VI or VI
respectively, are generally added to tfie conpositions in an amount fromO0.1
to 30 % by weight, for exanple fromO0.5 to 10 % by weight, especially from
I to 5 %by weight. According to the invention, the conmpounds of fornula I,
[1) 111,1) InvnovherythaticoMain acidilabite greaps whighk dhesmpasetin ther iresgncplob o seddot i ve

aci d donor co fur or S, (d), sensitisers (e)
-and/ or 0§ %Sé]tf?"' é‘ﬁl‘a%'éeo 8%@'5%@%"%0%9{%%& bq{' donor conpounds (bi ),
sensiti mrmodaﬂ)eranthtaddtreyefsacﬁatlabm grodpsand freel ofidrouss thekeonilikede tof the alk-

addi ti onfx %QQD@Y at ors (d) are radical photoinitiators, such as those
rom t h&R§ a8 benzophenones acet ophenone derivatives, such as

a- hydr omw@imaérkwhammbd@mw,eouﬁ alkddine \salubilitydietmopelymer. hydr oxy- or

a- am no- acet ophenone, 4-aroyl -1, 3-di oxol ans, benzoin al kyl ethers and
benzil ketals, nonoacyl phosphine oxides, bisacyl phosphine oxides -58 or

ti tanocmﬁq |e@bam3r@ﬁ1ép§ oﬁ?p@qqadrby sui tabl e additional photoinitiators
are: 4- dodec Ibenzo

1- ( 4- , sOPPEYSFicH EYeNA § cgnm,aéq;;gré Wﬁ'ﬁ{{/% %hﬁp@tes such as butyl acrylate, inclu-
1benzoy Idinky iyl % dtenﬁitﬁ}fhetﬁé&ﬂaﬁ: mcludlng t-butyl methacrylate 3-oxocyclohexyl (me-

1-[4-(2- hydro et hoxy droxy- 1-nmet hyl et’h
B e e o gyl v
ket one, (ﬁ@&ﬂé{éryléteh}‘uéf&%b(yl %‘u@itﬁ‘&‘?%&tle t@feﬂaﬁydropyranyl)oxynorbonylalcohol acrylates,
(4-nor phol i nobenzo )-1-benz -di me am no- prop

1- (3, 4- d?ﬁ%tfqﬁws!@amﬁ\yi)qum Ewclogoeeqmﬁwﬂ@ﬁpln@emepw)m& drimethylsilyimethyl
(4- met hyihdel) %ﬂa@xbhetﬁ?mgraﬁylmﬁ&%ﬁ C&'Foh@&ﬁlat&e Qﬂ-&étra‘ﬂ}@??%&hyl}‘cﬁ}r—al :

bls(cyclopentadlen or o-
trimet hynggylg@wlmmawrpﬁbgm.m@th@g(ylg'@s nmethylsnlylmethyl (meth)acrylate o-/m-/p-

bi s(2, 6-8i B ekl h

b1 (2. 4. B RTRRNEIGRARY o o i A prREJetioky BT 6 P2 efEnyaro-
bis(2, 4 eramwomtwynge nz’awp) ;ﬂﬁlemﬁnty&xmwnnﬁeomlne cyﬁmambxyatxren%\bo-éndum
Lional - Bihbdinflobaghots oheyd oy SR U Ry ARRRA s S - Ry 55 (0
hexaar y|tongistyranez ingiuding rppdthmcaxmnwlﬁweeecamé@- (Sooxogycldhaxyloxycarbonyl)-

772630 SEhS" B B1E- PERBYRLSSRBAIAGy a0 o AL Ay S tratifonyartiy-
corrpound@flmrk!.lllstyir efis, \o-an-ép-uadamantyloyedrbonpistyene o¥mep-eciciatexyexyeatbonylsty-

Cor a8 S8 porb iy X ARy B Fr RS Mcctr b XGRS RS
belnzoyl q@@h @0~/ d:tmmwcarbomﬂ@wetym%mfudmgar é-bdm<:arbmylomsty@n495@-ﬁﬁl

l ni um

or | odonPufy ApfRn S By RBt el ol R0 FmepiyF 1 B8nAtRERcafbobifol ¢

to col . stgens, o-w/p- detrafwdrmw@mcamnnylaxwene,mmlp) adampntgboxmmcmylokor
| S o ERI SPAP GRRRSIR LA ool anenh RO, horbbAbldcomionstee:

of the s mn@y@@enn ayglia dlsdmycarbomrlalbwgat;«recnes csuofeaso/m;/p-bmtoxwamonylmmmdyey

o ol VRENS gh oo SEaboRlingASkRretd SFEE- (Eofodllob8ifoRaleohiliniBfor °

coati ng stw'np@stb-t'mdprsﬁ Mybmmhamdetb@a'oanbgeylmmohys)styrm o-/arcipd detsahydopys ed

il 11 2y BriegjeRb ARt BRI, AR s BB RRBYR oMot

may be icyolohexylaxycarbonyjmethoxysiyrpoe) rualérl)-lpamrbmmw:bxypmbdaylmeﬂmxysmm tefmbect

“of "spoc Y SiSRey B AnbRR A PR Tr E BST iR aE RIS s 5% o R o
f1 ow i npyl avetate, aridths derivatives efthaiesf. | evel i ng -59 agents, antifoam ng

agents, wetting agents, adhesion pronoters, light stabilisers, antioxi
darts) or sensitisers.




UV absorbers, such as those of the hydroxyphenyl -benzotri azol e,

hydr oxyphenyl - benzophenone, oxalic acid am de or hydroxyphenyl-s-triazine
type nay wewdsed to the conpositions according to the i nPEMEPONIGTS4 | i ght
stabilisers. Individual compounds or mxtures of those conpounds can be
used with or without the addition of S%gl’l cally hindered am nes (HALS).
Exanpl es of such UV absorbers and |ight stabilisers are 1.

2-~2' - Hydr oxyphenyl ) - benzotri azol es, such as

2-(2' - hydroxy-5' - et hyl phenyl ) - benzotri azol e,

- (3", 5Mathorrtens bf ypey1) Beadnglomactivetion enelpyraciat labilzgroeps include, for example,

2
- - b b
R CRE TS Sy T T ———————
g ( g t5 sw;ﬂené bptoﬂm-Z'Imlﬁhwxvmb&iyttphdpo&%)styfmeoghﬁ leri -mbealzmdyfl ~methylpropoxy)
-tar X chl oro-benzotriazo
503 - s Bethletytens’ pr BY S iHoonetiani SR  hy 1 s RN RS IL B srey o

oxy-4' - ogf L@KW@GWoky-bmﬁvlémaZy)dstﬁrene p- or m-(1-ethoxy-1-methylethoxy)- methyl-

2-(3",5 -di-tart-a benzotri azo
z(é 5 smrgne{apaord%-?w TR U R T—-——
methgs?rrene p- or m-(1- ethoxyethoxy)styrene p- or m-(1-ethoxyethoxy)- methylstyrene, p-

2 (3'-tart t¥lrox y-5'-(2-oct carbon yl et hyl ) phenyl ) - 5-chl or o- ben
zotri azdil-@thoxyphenyl-e oxy)styrene, p- or m- ?/1-n-p ‘opoxy-1- metylethoxy)styrene, p- or m-(1-n-

2- (3" -t hdp dwiﬂhe@letﬁ&q Z%éimst{h@mfl ;SD(Ur) mqarmﬂayé@bhw&})s&redw%t ¢ yipepy!l ) -5

-chl or o- benzotrlazo e g-( -tart-

droxy-5' p"?@"ﬁﬁhﬁws’ﬁ@hﬂwﬂ“@t wa)fbﬁkwpsopsxseﬁmﬁtwgew%%tvreaw -1 m-(1-iso-
2{3" -t b X |
21 oS Sy 0 A Ol S

t }-benzotr| azo
| e, lsopropoxyethoxy) methyls rene, p or m- %-lsopropoxy- 1-methylpropoxy)styrene, p- or m-

S RN S DL

2- I( 3' -t ant(wﬂmpozvmfp@fywxeiwstyrgne,s@o@m mﬁﬂybutpuom@hmmmwwebm.@bt ria
20l e,
2, 2" - met Tl Snaute: :;’Z'ahz?x{')ft"{e"ﬁ P71 O T asqRuaxymeyigthoxyistyrene, b pr g (Qlt-e'ghenol

]; tr ansmg@yﬂ-m etboxyistyrdoetp- of m-(1-n- pentoxy- -methylethoxy)styrene p- or m-(1-iso-

2213 - oY bR RS BB bl cAUB B IRRRAE] PR 220

3' - t ar t -dyalopkxyloxyki-thetwietisoxy ity erm zivt of dud-tritnathylgilyteoy1 methylgthaxy)styrene
R S S e T st

2' - hydr oetl;:oxv)stynadenpt m)m;ud:@nzy}@(yrlrmetl‘lyletlﬁmybmethyfstwmhnstqr mu{ e thethoxy-1-

bstit - Li I
cal s oyl AEMVBEREAISHAN, 12 or Mef okl hbo Rt BRaRyRhe. BY bAhRtr-RRErY
bi s(4- tathylshdmwkbmeﬂwjdtt)ow)ﬂvremmoi or he(ﬂzmmeﬂeﬁaﬂylckyathmethylethoxy)-methylstyre-
3, 5- d t rot.- but | .est.
28 O RIRRRE Rind SheboRafedlr SRl JoABFEY o s
3 5 di - t&QtSSbﬁtqnd BP ma'r’eﬁ(yﬁmples of polyﬁmrs with dcetat bideking gemiperare given in

g)st5 e(rjl Elﬁéfé\%@q%% E%Fms?gé as azécgfgplgé”bggz%%%%%ypé 39%“’(:7% ggq%%ﬂbﬁéﬁe%wer

or i soocIQ476€sEEr762296:eEH)34ﬁ4980EE558?‘37aand:deacnﬂed7latAty$ SgepeSer. 614, Microe-

a-cyano t hoxy- &l ' I,d thyl, ester. ut.yl, eskre

o oar bonGrRoY sefirblgl B S35 < B Ay, PR RbeyFaF Sei Yeptl kahabnle. 4
oxy- b- cy[@eev), ppl 57125Ta:t Tiyd polymed used in the pBéseht inabhtiohiis det lintlteditheretd. such as
bis(2,2,6, 6-tetranethyl -pi peridyl }sebacat e)

"bis(2, 2,6, 6tetranet hyl -pi peridyl)succinate,

bi s(1, 2, With, réspezn teapatyrhyrs apiag iadyta) grebpsad acid-labile groups, it is possible to incorpo-

n- butyl 3.5-dit but dro nzyl - mal.onj cjd .

b o1 2, B a8t b Rl TGP SEEIEoJ A SEhacly B ERlggRo. df. Muen-

1- hydr oxxett Hy’o‘cﬁhlz aﬁm&tmdmwsyrﬁphsa\r 786 Pilier-iahid Narppaiteringi Pulynes), d,

condensatl é; g’rﬁg% ng

N, N - bi sR-2/&9%, 9 mSChgaht. N JMuenzel A Fialciane Hiliozwadhaandd Sehpeider, J.

4-tert-octylam no-2, 6-dichloro-1, 3,5-s-triazi ne,

tris(2,2,6,6-tetranethy|-4-piperidyl)nitriIotriacetate,

tetrakis(2,2,6,6-tetranethyl-4-piperidyl)-1,2,3,4-butanetetraoate,
,1'-(1,2-ethanediyl} bis(3,3,5,5-tetranethyl -pi perazi none),

4- benzoyl - 2, 2, 6, 6-t etranet hyl pi peri di ne, 4-stearyl oxy

2,2,6,6-tetramet hyl pi peri di ne,

bIS(l 2 2 6 6 pentanethylplperldyl) 2-n-butyl -2-(2-hydroxy-3,5di-tert-butyl



6035198-A, WO 93115440, EP 568993 ) J P 5005005-A, J P 5027432-A, J P
5301910-A, J P -62 4014083-A, JP 4294148-A, EP 359431, EP 103294, US
4282309, B 039&s3p, EP 5274, EP 727713, EP 726497 or DE 20PTZEPHM/Quer
customary additives are - depending on the intended use - optical
brighteners, fillers, pignents) coloursnts wetting agents or flow

i nprovers and adhesi on pronoters. For ﬂrrng t hi ck and pi gnented coati ngs,
the addition of mcro glass beads or powdered glass fibres, as described in
US 5013768, is suitable. Oxine derivatives can al so be used for exanple)

i N hybr iFhotypdlyfies -ScldtreaandlyFdcRRblogY, er/olnascagg@)n 517@453&! Thisaresdiihiesd systerh @ | y
cured by two ferent reaction nmechanis | es thereof are systens

.t hat corﬁS‘?fiegéd ESWHBﬁéFﬂ@PPHEPf @a&re@%p@? B"Ie rﬁﬁﬁ §M%y an aci d-cata |ysed
crosslinking reaction or polynerisation reaction) but that also conprise

further conpo vents that crosslink by a _second nechani sm._ Exanpl es of the
-second rdenemars withrhigh aetivation eggray éﬁ‘F’ dabilg grewss; aje. 1oF 8XAMPIRKR F%P Bpitoxycar-

hum di t yyonDlokysRjrefe, %ﬂssuwmﬁqpae ERE LG CIABhaHIdS) -FREYVRDIadEmMERYI-MSthac-
initiated purely thermall ){ necessafy with a suitabl'e catalyst, or also
by nmeansY@ie isogatnyhiethgcelaecond phot oi nitiator. Suitabl e additional
photoinitiators are described above. If the conposition conprises a

radi cal I%/ crossl i nkabl e conponent, the curing process, especially of
composi t lesrﬁtcom@omegmmoe@nqmvpe%rmee with titani um di oxi de), can
al so be d R{gﬂg%, C g
under thég’?ﬁ%ﬁé #3}4 ?l}‘%ﬁe% guéhh astﬂfgﬂga&z;o C fong %%%dﬁsgi%ﬂ%’l (grnefﬂﬂfr{gpﬂ

2, 2' - azdbylsiiel-acenaphiirylene) vitiyhetidyglic\comgpoonds smdhegs) vigyl npitwrrane, vinyl adaman-

di azosul e,
nydr operaiF BRI AEHE TR (RpuaciSiel KuGLeBREy, mpltbln®le Aol I 2
descr i beyeyciohexanea ninlyleycloimex@Rol2d5®80as Maleicaatdiydiidm of redox initiators,
such as cobalt salts, enables the curing to be assisted by oxidative
crosslinking with oxygen fromthe air. The surface coating can be applied
by one oﬁxmmdmommamungmnype Ardre: for exanpl e by spraying,

pai nting .or | V\g ﬁ'g @{c}ée surfacecatrnsare#se%‘ el ectrical
ap pl aca‘{"i“(iﬁ’ BRHNES BYCLED °’8’P‘é{EePPoﬁ% GG CBRYENCS;SHEN aF mefag,
possi bl erylidadie, retldylyarbgnylds*yetyserrefamlmlem@ttve@ of thekaofi Thase palynadredre described,

17 cat montt Sipies in S AT R 2080, M Babireq) 08 /a0, R dBoftr, 10§,

can al sosekx?4ese|al=][aaa1wanm&l=mmbdw nganm@&aﬁwjpmsrar@ﬂmué esid, réocwmm?actbde
consi sts a se S ort rix nmaterl a or e a S, Tl
Fobric. phbeBgfac SR ok Srmtiidls PR PoPits 8Pk SaRoR S oiRie s ep
592139 t ﬁuatanomrcme af@ ace@lenecrbeglic acid.uFRel palymee usedlinniee pleaest inventiomisomr be
acti vat e€ %‘1 'I% in conpositions that are suitable for the surface
treat men BN ng of gl ass, alum nium and steel surfaces. The use of
such conpounds in organosilane systems results in conpositions that have
signifi c 8 g better storage stabili tlgethan t hose obtai ned when the free
acid is 8 nteRkok BRI detiigsmeromers iy the polymer may|vary gyena wige @nge/and fes

al so sui bardseorr 06 dribuint 2P e GtRé @mOnEhermme%rdrm@buuerﬁty%ﬁ trteh@dp@étesteat

i nvention can all_so be used to q?@g) E‘Fég/rrers that undergo an a i.nduced
transiti BAYMRE o TwPicelly, the,pritent qf &yeng ViR aciddabilecgroypd preihei ROYMRLjis fet-

phot ol i t yeen 8RINd.- 60 AbI%h.NFitRE 66ntérites toRdnER, %rrbwaevueﬁnemam a‘r'r&@@sr&ues of
pattern C%Qgglgﬁt ed em ssive golyrrers as described, for exanple, in

Renak; cth inthe exppsedeareasievuh ol theeaniant &f acid dapile neENOMES is tSQrBIQh fe‘
patter ne@rs?ﬂ&tte‘ihé’ SreP bb’ﬂWﬂe?rmﬁaﬁe@ﬁedBSé@r H@v&@ﬂ%rﬁ‘%ﬂtﬂrﬁaém\nﬁé&ﬁﬁ@s 8annot be
patterned Lig n whi ch can be used to manufacture

“di spl ays r@ﬁtr/ed aﬂmgt%arag@r the sesist qOﬁeelt%acrhersmn trml}e pibstratesiuring develorsmentni des
(e.g. pObYéfé‘i‘anyRﬁ@%Heél? é"?ﬁréh ﬁ&\réjaéré‘iélbhé L@% 'AQ\AH'E)PHBI% éb'Bgf Sé‘db@)"tee

sol ubi | can be |rrad| orm patterne yi m de

‘layers wabew 208008e mase apsefpre@iyefmm \?@%b'é@@%@}sab(?u’isiﬂwpl \Mtj’ ﬂdW?@laiﬂfuemhuf fer
| ayers i Hlsirfb'ﬁt@ﬁ QﬂHﬁédt@oPlfessnrﬁ(SrQ%fgr%bﬁnéi fa‘?q\re Glé'lrrbuh&?ﬁfjébou-{léeor
fornul ations e invention nma use as c or mat  coat 1 ngs,

phot oi maégsB! dlonrphenalic pelymergee.g. an@pqiumrenframaﬂql acrylatessuchiag tpytybiadryiate or

Pt oy AT Ao S B BT

conjugated polyners like, e.g. polyanilines can be converted from

sem conductive to conductive state by neans of proton dopi ng. The oxine
derivatives of the present invention can also be used to i nagew se

irradi ate conpositions conprising such conjugated polynmers in order to form
conductr ng structures (exposed areas) enbedded |n |nsuI atr ng mat err aI (non

o o o o o, .




-64 Suitable radiation sources for the conpositions conprising conpounds
of formula I, Il, IIl, IV, V, VI or VI| are radiation sources that emt
radi at i onrwofo2asavavel engt h of approximately from 150 to 150@QCT/Hpot/1688anpl e
from 180 to 1000, or preferably from 190 to 700 nanoneters as well as
e-beam radi ation and hi gh-energy el ect é@g&gneti c radiation such as X-rays.
Bot h, point sources and planiform projectors (lanp carpets) are suitable.
Exanpl es are: carbon arc |anps, xenon arc |anps, nedium pressure, high
pressure and | ow pressure nmercury |anps, optionally doped with netal

hal i des hexrarich|coimpiound, hlsopwly bei prepavadebyesutht érde radisal pelyroerizatiany, otesrci mer

1 amps, KB RicqeBlfes P RARER Vi eV 3wl BOR GBA poBRE =08, -AIET

and X- r apolérdarsvaightalisitimdiob pf aeut 8 apessynchrotrons or | aser plasma. The

di st anc etween the radiatign,source. and the substrat cordi t.o 1 he
Tvent | SHRGAEEoomeTs el o8 AHGSE PR aptendate Sp oSl hosh doly
accor di nollihg thé glabs transiiksh poist otk gdyméengrel tamtikeor strength of the radiation
source. Suitable radiaiton sources are especially nmercury vapour | anps,
espe cially nmediumand high pressure nercury |anps, fromthe radiation of
whi ch erth %% preséntimention atrikture\eMabeai gitdre pelymers havilgpadidthbile grdupk tneayese out .
That is es&e(izi al lX t he case for rs:l a{,\iﬁvel ?{ sr}ort wavel engt h ,r?agl ation. It
is, howdPe: Tor 8X3mBles et may e nads gLp SHEHER O & Rumes '&V"‘&x%%‘ e |9fRUPEs cent
tubes) titiéh afeccliéaRabledy 84silgduchiadthdetal HRstips PP telfdihiyéropyrapyiexye BedUpsramage. An
exanpl e thereof is the Philips TLO3 Iang. Anot her type of radiation source
that carPohEeshayingracid-¢gayabigrons. gt a5e iass gasily qleaypds sueh asipt exagpple ter-
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emtti ngm',source or as broad bandwév\,hite ight) source. Also suitable are
| aser r RNANDIvesuMeEsRolyPersdiaying different sl cleavable; growpsush agra terthidyy s

for irr aghatdrOip aid 24%cthiDaddiafityl #0685 or ah 1 WX BndXy gFotip! P4 teahydrdpym

Lasers in the visible range and’in the infrared range can al so be used.
Especi alanyloxyiioreup M mixturgnf 2 napreregslinlkad iesincandya ¢rosdiinkgrhiregin mayalsg pe us-

wavel engtisTid o @té?]te&gﬁesaenﬁolﬂﬁérs%ﬂ@ﬁ’e elgng-inv%nﬁc%ﬂ'sfsgggsdbﬁﬁﬁ&m ts@qmg‘ge)out?ﬁhs

is, for exanple on-1on | aser, h em at1'on at wavel e
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het | um dakile gneupasway bealuringr ingowarated inte the epmpasiicorin ordes te contal teeralkali n
the W rgpgfiyWth that type of irradiation, it is not absolutely essential
to use a_photomaslc in contact with the photopol yneric coating to produce a
posi t i veExamples;ef pahanerddends, withrpolyeats having differsné aciddabile igsoupsps® bivenin
writing E'WP@%Z’ E@%Jé%h‘%nﬁ%éﬂgmfpr t hat purpose the high sensitivity of
the materials according to the invention is very advantageous) all ow ng
high witing speeds at relatively towintensities. On irradiation, the
oxime desi . . . T i

ur f ace o P Torldmerlt e PORBTIsH Bbfiub bridibRta3} 6, S8E HE ofisehl'-
cust omaryentn.curing with high-intensity radiation, with the conpounds
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apparatus is superfluous and the conpositions can be used especially for
exterior finishes. Curing wth daylight or daylight-equivalent |ight
sources i s an energy-saving nethod and prevents em ssions of volatile
organi ¢ conponents in exterior applications. In contrast to the conveyor
belt nethod, which is suitable for flat conponents, daylight curing can
al so be used for exterior finishes on static or fixed articles and
structures. The surface coating to be cured can be exposed directly to



Example 1 : F GO0 ~~0 OHCHA ~ CC~ 0 1-1:1:

2- Acetyl oxy- 1, 3-di phenoxypropane 9.6 g (39.3 mmvl ) of

2- hydr oxwy@ od2sdrphenoxypr opane are di ssolved in 80 nl of PETERMHIHN ur ane
(THF) and cooled by an ice bath. To the solution are added dropw se 6.8 g
(86.4 muol ) of acetyl chloride and 6. 0 _(59.0 mmol ) of triethylam ne
successively. The re -66 action mx ure is stirred at room tenperature
overnight, poured into 50 m of water, and ex tracted with ethyl acetate.
The organi c phase is washed with water and brine, dried over IV%%M, and
concent fastvesight Tidhe esidellesoinpogabld disselulinn inhigisie cnmanm%@r AlSRyN die piesea gel

B N e e w ey

HO\ F3C~ ~ O . ~~~CF~~f043g(150mm|)of
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O b A 183858 -1t S5 dP-Br1- 2539 B i A 1 2958 PRS- 1585858, oJBTAE 0! ved

I n 60 m179é5@tjl=an03 19115351t hP /$9120b25>ﬂ W-ﬁ-@QMﬂJ\@ Agsfzéé‘zse ngrA3-250254,
hydr oxyl anmoni The reaction

nydr oxy | Ao e 0T 95808 Cia%s BhodebO %) Tbbed X4 ARC p 15 4550

rotary epananas®rip-Alae1aassi M-Mz&swaﬁm C!J'bh@sé/\lﬁhl%ht Appikatioris' 6. @amdh
ethyl acetate. The organic g_iase s washed with potassi um hydrogen sulfate

aqueous 30320438 234187 b A3 3204 Hb’ﬂz&@ef‘ 582, 4A407EESt AJONEBD 44 s
removed {8g165 | 4-55415904-103815, 4-R4580NE107d85, 4-3078H8CEnd 2-15B¢9s 0!l uti on and

stirred at roomtenperature for 3 hours. The reaction mxture i s washed
w th water and br| ne, dried over MySO4, and concentrated. The residue is

urifie i r ound
gf exarrgll'ﬂgyca as aaévd?l %Lgé g@“alh Mrﬁ&ldﬁgﬁﬁlﬁtﬁg‘?ﬂg@%&s% ?’%n@:émé J%&%&r%zs o)
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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, I, ll1, IV, V, VI or VII, the al-
kali-soluble polymer and/or the polymer having acid-labile groups, the amount of the dissolu-
tion 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 photo-
sensitive composition.

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-



Example 3: F3c~c~ ~ ~ o0 gH o g u $02c3" y 2.84 g (6.1 nmol) of the conpound
of exanple 2.1 are dissolved in 15 mM of THF and cooled in an ice bath. To
t he sol utyW@ped3es added 1.74 g (12.2 mmol ) of 1-propanesul POHEPOICHIS | de,
fol | oned by dropwi se addition of 1.85 g (18.3 mml) of triethylam ne. The
reaction mxture is stirred for 1 hour ,at OC and for 30 min at room
tenperature, poured into water, and ex? acted with ethyl acetate. The
organi ¢ phase is washed with 0.1 N HCl and water, dried over MyS04, and
concentrated. The residue is purified by flash chronatography on silica gel

with et rpplynmmetmtnall&rwlalmatbgtIpely(hydhbxyshyrbee{sl{éag) oametbllatedt p-(Jinedticixyetid. 75. g

str uct ube rnPasiel R Bae Bk el ol SloHosRO nEl e, 5°
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the comaiRR Seddiated qohickrhranIL e b oraiiated Grd SCdRrRaT s ("
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4-1:1: 5. a%gOf tris( dr ox ethyl I socyanurate, 75.2 @go 80
mol ) of %%ISM%E@ 'an'Q'B’dﬂd?rﬁBH’%/ V’B?'spSW@PEé‘M‘é@ﬁYﬂftﬂﬁF% capolymersea el ved
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and the excess anount” of phenol are renoved by a distillation under reduced

pressur &f. THUther suitatlgare oy dwgtiaerdic asid I8 rerly(@erylig asidik Hinethiaeylia e
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The residue is recryst aI I zat1 on from uene, vyl eldi
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115-119

NN | oL eth%:ry_lgﬁe Eo b] g-n ;%w%rgig! @Qlk%\é\lcﬁaé}%rﬁe oun H/ﬂg&@(&%?ne
and 5.6 @ppmees]nﬂnetﬁ)amlm atidreneti)agnianigds copolwsetsr b gn acrdlic acid/acrylamidss

2, SRS M bbb R S AR P e

Al CI 3 bypqhsnerslo treetiansylicesis viay anetﬁtmtmowmemm graﬂylwtamdjomn ecatatenopoly-
T .
Over N Others AR, ddtind Sini B BAL S LHAGI Sl EUFT dinor AboRAfIALY ©

phase is wa r|e and corcen
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our 11 oaer i Tn Bfhet BopdiindiE o ER A ltngtbiEintt g oWl o s msteie |
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oot at o DRSS T AR AdrPRYRE, SoRbGmeR Bho £e REH PhBReere ol
aquegus meotsiit |Hmwevaattbe alkahrdolbblermlymlslm fed um/erthwg:geélemmd/enu?m simiuichhetbe The

i 0. 63 HCl i
ndded 1 - TnbUEEfe Pfe @ﬁ%ﬂ&%ﬁﬁ%ﬁ%ﬁ%%iﬁ?ghﬁef%g : of 2 hours. The

nEspeciall sferredhakialisoluble potyrer
Concent 1ot ol The ras due & D T o oL ene 21000 for e i .
A ter coa TGRSR el ReRRR sthngl ctontbel 3 fesBaoth ToeieRsiyosn
an \(,th was hesl mtmbninetsg Hmmpﬁmltmpwwmy?lét%xéﬁolgalkylisuestauted poly(I¥droxystptene)sed as
t t t -~

o (cro: Real s o BuTRle iy &Y -aBuees obiiropvtasy SO MYPBARES | oo

in 20 m n@ﬁoﬂﬂiﬁn@ﬂ dné QQhaﬂYISWrm/hydmey@ne EopdlyrRersolThiiroNolak eeshiid@d ob- 7

{i2.0 mmlr? % dpro anesul f on hl ori de
. tairied by addition-condensing orie 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-xylenal, 3,5-xylenol, 3,4-xylenol, and 2,3-xylenol, alkoxyphenols, e.g., p-methoxy-



-70 followed by dropwi se addition of 1.7 g (16.4 mml) of triethylam ne.
The reaction mxture is stirred for 2 hours at 0C, poured into ice water,
and extragbed2wizeh ethyl acetate. The organi c phase is waO&EPKN/10A8D. 1 N
HCI and water, dried over MgSO4) and concentrated. The residue is purified
by recrystallization fromethanol, vyi e“jl ng 3.27 g (2.87 mmol; 79 %9 of the
compound of exanple 4.4 as a Wmte solfTdwith a melting point of 110-122C.
The structure is confirnmed by the ' H NVR spectrum (CDClI 3}, b [ppn]: 1.10
(t, 9H, 1 (87-1.97 (m 6H)) 3.38 (t) 6H), 4.28 (t, 6H), 4.38 (t, 6H), 6.97
(d) 6H) ph&nalSm(rdeth6xpheidie3 Saiimethoryphedolc 2ineathaxyst-methylpbengloomrethdxyphersi ngl e

Lo ok kb Ao 355 B et A B BB T
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mxture is stirred at roomtenperature overnight CH2Cl 2 phase i s
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3. 26- 3. Mngwﬂem@pl) p-chlotebepizald e, e-n#pbgnzaidghyre rnitrabepzaldenge aymethyl-
N( C4H8
Lot a- nISTES N T S RRaR TR, e PRapdu ASS sindgenzaienyde. g

4- di met mutﬂbnmauyhydn rferft(ral Thlopacsldehyde gnd act@e derived fropiztbese,asushazided
trifluor ?c@&éde‘fan@é}f‘ | G2etdl/ ﬁﬂefen%ﬁ o@t@?k&foﬂ@ﬁ&&ﬂ#ﬁs and AlCI3 (25.7 g,
ns Su

193 mmmol cessl vel Ice bath. The m xture
is stir rErtesataldedwdest map be ased elooe@ur in cgnobination of twe gumore thereopobixarples vb

i ce-wat l. ase. | t r over
vosod.. as gHCeRRet po R FERRIE i RIS Bl e 8o ol Lol Y O
oil. Theadkd.ructure is confirmed by 'H NVR spectrum (CDCI3). 8 [ppn]: 1.02
(t, 12H)) 1.46 (dt) 8H), 1.62-1.71 (m 8H), 3.27-3.38 (m 10H), 4.58 (t,
2H), 7.05 (d, 2H), 8.02 (d) 2H). N(C4H9)a _ 5.4: 03S-(CHZ)20 ~ ~ C=N-OH
CF3 To aThmwlebhbaver&ge Imeolectayomeightodf theathps-ebiain@d(riovolakgesidSsutalhyros Jirorm 20

codi um 2 qio ot o ey 0ty HeRibe tholgl it ygpofts et o TR0 nd it

stirred reduédd atweexpoget pads dutingedevetopmedt isrliabletaberdarg@h#f the adight-average
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solutio f , 1 L) o 0 f THF
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chl or i deFioth the sgandbo%ohmmammg'ﬂmlymmfmnmamg sprovedihedt resistandes theeweight: e
overnight, and then pour i nt ter e product i.s, extracted with CHzCl 2
‘two ti meRVeragRme CWPF We\ﬂgf@ eog‘sv%alr%l?}% h%%&p%ld fg8lcent rat ed. The

resi due Weighttavérage ndlesutdruneigiethin eveateras:a o Yhed dﬁresedtnwgm :s/\mbém%%ltae and
Et OH (95: %gas el u nt. The pr duct is. obt as, colarless oil

"struct ur @"§ deiegRipe H%@ebeﬁfmeﬁﬂwfgﬁﬁ&gﬁﬂ%(@ééﬁ rated 1PLWitR P°'XSt¥ff"?tS‘a"12H)
1.46 (dtga®H)) 1.62-1.73 (m 8H), 3.27-3.36 (m 1 OH}) 4.52 (t, 2H), 7.01
(d, 2H), 7.41 (d, 2H)) 7.66 (dd, 1 H), 7.71 (dd, i H), 7.92-7.97 (m 2H),
8.00-8.05 (m 2H), 8.61 (s, 1 H. _+ Exanple 6: H Ca02S-ON=1i \ / O CHCH2
S03 N(C4AHs)4 To a SAutlon O the CF3 conpound of exanple 5.4 (1.66 g, 3.0
mmol) in 10 mM of CH2CI2 are added triethylamne (0.63 m, 4.5 mol) and

1- propanesul fonyl chloride (0.41 m, 3.6 mmol). The m xture is



- 72 _ stirred at roomtenperature for 2 hours, and then is poured into
wat er. The product is ex tracted with CH2C 2 two tines, washed with water,
dri ed ovewop&4s and concentrated. The residue is purifi @Thpof/1Esh
chromat ography on silica gel with CH2Clz and ethanol (95:5 to 90:10) as
eluent, yielding 1.79 g (90 %9 of the %/Rduct as slightly yell ow sh viscous
oil. The structure is confirmed by spectrum (CDCI 3). 8 [ppn]: 1.01
(t, 12H, 1.10 (t) 3H), 1.45 (tq, 8H) 1.61-1.71 (m 8H), 1.87-1.98 (m
2H), 3.26-3.40 (m 12H), 4.51-4.55 (m 2H), 7.04 (d, 2H), 7.50 (d, 2H).
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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, gener-
ally produces a positive resist. Positive resists are preferred over negative resists in many
applications, 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.



tracted with CH2CI 2. The organi c phase is washed wth water, dried over
MyS04, and con centrated. The residue is purified by recrystallization from
t ol uene, wopahdsg 7. 93 g of the product of exanple 8.2 aspam/EPnangss sol id

with a nelting point of 171-174C. HCF3 HON-CF3 ~ ~ OC O O H2CG-O C=N-OH
HC-O ~1 a -C8,-3:3: ic(cH2)200~4%<59(524mml)oftheHON:C~~
O CHZ ~C~-0 ~ ~ ~N-OH CF3 CF3 conpound™f exanple 8.2 are dissolved in 50

m of ethanol. To the solution are added 1.75 g (25.1 mmol) of
hydr oxyl anmoni um chl oride and 4.97 g (62.9 muol ) of pyridine. The reaction
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mine and tetramethoxymethyl glucoril and N,N'-dimethoxymethylurone are the acid-curable
resins given the greatest preference.

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



0.48 parts of a levelling agent (FC-430, provided by 3M 475.00 parts of
propyl ene glycol nethyl ether acetate (PGVEA) (provided by Tokyo Kasei,
Japan) 4.\Woparisseof the photoacid generator to be tested Pow/BRPeRilgss
formulation is spin coated onto a hexamet hyl di nethyl sil azane-treated
silicone wafer at 3000 rpm for 45 secoags and soft baked for 90 seconds at
140C on a hotplate to obtain a filmthitkness of 800 nm The resist filmis
t hen exposed to deep WV radiation of 254 nm wavel engt h through a narrow
band interference fitter and a nultidensity quartz nmask using an Ushio's
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99 percent by welght of a phenolic resin as binder (component (a4d)), for example one of

those mentioned above, and from 0.5 to 30 percent by weight of a melamine resin (compo-

nent (a5)) as crosslinking agent, the percentages relating to the solids content of the compo-

sition. With novolak or especially with polyvinyl phenol as binder, a negative resist having

especially good properties is obtained.

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

The positive and the negative resist compositions may comprise in addition to the photosen-
sitive acid donor compound of formula |, II, lll, 1V, V, VI and VI| further photosensitive acid
donor compounds (b1), further additives (c), other photoinitiators (d), and/or sensitizers (e).
Therefore, subject of the invention also are chemically amplified resist compositions as de-
scribed above, in addition to components (a) and (b), or components (a1), (a2), (a3) and (b),
or components (a4), (a5) and (b) comprising further additives (c), further photosensitive acid
donor compounds (b1), other photoinitiators (d), and/or sensitizers (e).



(b) as photosensitive acid donor, at |east one conpound of the formula I,
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Oxime derivatives of the present invention in the positive and negative resist can also be us-
ed together with other, known photolatent acids (b1), for example, onium salts, 6-nitrobenzyi-
sulfonates, bis-sulfonyl diazomethane compounds, cyano group-containing oximesuifonate
compounds., etc.. Examples of known photolatent acids for chemically amplified resists are
described in US 5731364, US 5800964, EP 704762, US 5468589, US 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, 1l, Ill, IV, V, VI or VII to the other photo-
latent 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 |, II, Il}, IV, V, VI and VIl are

(1) onium salt compounds, for example,

iodonium salts, sulfonium salts, phosphonium salts, diazonium salts, pyridinium salts. Pre-
ferred are diphenyliodonium trifiate, diphenyliodonium pyrenesulfonate, diphenyliodonium
dodecylbenzenesulfonate, triphenylsulfonium triflate, triphenylsulfonium hexafluoroantimona-
te, diphenyliodonium hexafluoroantimonate, triphenylsuifonium naphthalenesulfonate, (hy-
droxyphenyl)benzylmethylsulfonium toluenesulfonate and the like. Particularly preferred are
triphenylsulfonium triflate, diphenyliodonium hexafluoroantimonate.

(2) halogen-containing compounds

haloalkyl group-containing heterocyclic compounds, haloalkyl group-containing hydrocarbon
compounds and the like. Preferred are (trichloromethyl)-s-triazine derivatives such as phen-
yi-bis(trichloromethyl)-s-triazine, methozyphenyl-bis(trichloromethyl)-s-triazine, naphthyl-bis-
(trichloromethyl)-s-triazine and the like; 1.1-bis(4-chlorophnyl)-2,2,2-trichloroethane; and the
like.

(3) sulfone compounds, for example

B-ketosulfones, B-sulfonylsulfones and their a-diazo derivatives and the like. Preferred are

phenacylphenylsulfone, mesitylphenacylsulfone, bis(phenylsulfonyl)methane, bis(phenylsul-
fonyl)diazomethane.

(4) sulfonate compounds, for example

alkylsulfonic acid esters, haloalkylsulfonic acid esters, arylsulfonic acid esters, iminosulfonat-
es, imidosulfonates and the like. Preferred imidosulfonate compounds are, for example, N-
{trifluoromethlsulfonyloxy)succinimide, N-(trifluoromethylsulfonyloxy)phthalimide, N-(trifluoro-
methylsulfonyloxy)naphthylimide, N-(trifluoromethylsulfonyloxy)diphenylmaleimide, N-(triflu-



X 2 (V11) wherein Ry is C, -C, eal kyl sul fonyl, C, -C, ahal oal kyl sul fonyl,
canphoryl sul fonyl) phenyl -G -C3al kyl sul fonyl, C3-C, 2cycl oal kyl sul f onyl ,
phenyl suh{@oybszzerapht hyl sul f onyl , ant hracyl sul fonyl or pheaampiwihsul f onyl ,
wherein the groups cycl oal kyl, phenyl) naphthyl) anthracyl and phenanthryl
of the radicals C3-0 2cycl oal kyI sul fonxé , phenyl - G - C3al kyl sul fonyl ,
phenyl sul f onyl , napht hyl sul f onyl , anthracylsulfonyl and phenant hryl sul f onyl
are unsubstituted or substituted by one or nore hal ogen, Cl-C4hal oal kyl,
CN, NO02, C~-G salkyl, phenyl, C1 RO~1z Al Ar~-C~X -78
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opti onal dditiona are su stltuted by a group having a -O C-bond or a
-O Si - bd# emmlf@hlecstéfm@@ copRoundreprataraliy a farrexample; beazoindppylate, pyxagaliab,
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hal ogen, arfeBdifanylbkgitnitd}S-cyclohexenylacetonitrile, ao-(butylsulfonyloxyimino)-1-cyclopentenyla-
cetonitrile, (4-methylsulfonyloxyimino-cyclohexa-2,5-dienylidene)-phenyl-acetonitrile, (5-me-
thylsulfonyloxyimino-5H-thiophen-2-ylidene)-phenyl-acetonitrile,  (5-methylsulfonyloxyimino-
5H-thiophen-2-ylidene)-(2-methylphenyl)-acetonitrile, (5-propylsulfonyloxyimino-5H-thiophen-
2-ylidene)-(2-methylphenyl)-acetonitrile,  (5-methylsulfonyloxyimino-5H-thiophen-2-ylidene)-
(2-chlorophenyl)-acetonitrile and the like.
In the radiation sensitive resin composition of this invention, particularly preferred sulfonate
compounds include pyrogallolmethanesulfonic acid triester, N-(trifluoromethylsulionyloxy)bi-
cyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide, N-(camphanylsulfonyloxy)naphthylimide, N-(2-tri-
fluoromethylphenylsulfonyloxy)phthalimide, N-(trifluoromethylsulfonyloxy)-bicyclo-[2,2,1]-
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Y, is G -0 2al kyl ene which is substituted by OR4, SRS, hal ogen and/or
phenyl; or Y~ is C2C, 2al kyl ene, which is interrupted by one or nore -0,
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napht hyl ene, or a heterocyclic ring wherein these radicals are
unsubstituted or substituted by G - 2al kyl, hal ogen, OR4 and/or SRS; O or
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and/ or WQFEE‘,@?G Qﬁ(ngqdlpgdrggppgwl)eﬂ'@pecg gfpa?(&WQS?P‘mheﬂﬂ ppane, 2,2- b‘5(2 4'd"

canphor YHygivdyy E Rﬂ)‘éﬁé”z 2-b|s= QB 4-f?idrc§§ )PrIpRAS Mhd the like; 1 2-qumonedlaz-
C3-C, 2cyc| oal kyl su fon B/ | sul fon ant hrac | sul f onyl
ant hry| SHesuRYIc; ackl- eatﬁas pé(no eimnyia neg syeh éﬁﬁe"} ddw@mympbwlm@th

Q- Sealdng, AdeehinhBrcuRRE hath b, of 481tk o> by RRLI -

C2-C, 2al kOXécal’ ony enoxycar bo |t Hi o,

oL A etra BN L OO D AR BDERS oo el A icpayRberstietheny |
h I I d
pRs egryesuﬁé Of]ybls)(;{ ﬂy%& .egﬂ?ﬁ{hﬁbﬂﬁé‘ha'?‘” -s@gd wdrﬁpﬁéﬁg{sﬁwﬁ (hm{)xﬁﬁ}egn
unsubst i mmbme@?yf@hwhhpnxlie@wma e like; Chatauinepediazidesulioniz agidastase Al (po-
phenaxy, jy mamg%rn%pmwﬂs sREE Y 3 h'm.nﬁhﬁ,nw & thﬁﬁﬁ{r%@khem%oé{n A4y

phenyl anmi nocar ai kyl sul fonyl’,” phel

(4- met hymgHehg |4 §Lﬁ ﬁWWahé(W@)%é -phenyiiiayvep andyhe ke RS and Rs are phenyl
whi ch is unsubstituted or substituted by OH C--C Bal kyl, hal ogen and/ or
C~- C, 2al koxy; or R~ and are C2-C Bal kanoyl, which is unsubstltut ed or
subst i t T8 Pasitiyshang |neg€we rhoteresist egmpnsition ol -tiae pmeakwamtmwyay optirnadyy

Bﬂgz Srg?n@é]rg%gﬁrbhg r?P Pﬁ'di‘é! [aH N}b s (Ei)fi&\’c}rbé}llﬁi@éﬁﬁ?ﬁb}or&{? tﬁ@cﬂ&omary amounts

(4met hyl Kewni0) & oaramwkrllednm/thﬁ arthyfocexanmle.adyem pmmentsr PRBtletij Réurfactants,

G - G Bal y

G - Czal {84 HigBS yRlolaehig; HREIbA bHirictofd uaiiThlc e, ROIGURER, el
phenyl t hsaildaktbangaleramnargcichmmmer mhememhmmdmggmlc b@SiG Cbpdundssul f onyl ,
phenyl sul fonyl, (4-nethyl phenyl)sul fonyl, and/or by C2Csal kanoyl; or R5 and

Re are phenyl squonyI which is unsubstituted or substituted by one or nore
hal ogen, Fuithecexamplesikfot oroanic bissiz Compomldaawmlh caphemged indhe @dsistiopimtpaisition

C1C, 2al k . : r | . .

Cr-c onafiotp BYSell iRaGH s o Mind i oft SBRC Fases oanpignol in pasfgyier

C3- C~2cynitrogércgdreainingniydsic cambdumgs.s (thees cbmpaotds may Ibsubricnliide, for example,
phenant hryl sul fonyl; or RS and Rs, together with the nitrogen atomto which
they are attached, forma 5-, 6- or 7-nenbered ring which may be
interrupted by O or by -NR4-; R, is hydrogen, phenyl, C~-C eal kyl which is
unsubstituted or substituted by phenyl, OH C d 2al koxy,

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

phenyl t hi ocar bonyl , NRSR6 Cl CI 2a| kyI sul fonyI phenyl sul fonyl,
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0 -82 OR_ -OISOM , -I1OCOOM ~ N5 R's ~~ ~ S20 R1 b andlor R g

. +1-.RRa L ~ . and wherein all radicals Ar'1 optionally additionally are
substit utwe opgsaegroup having a O Cbond or a -O Si-bond ROTEROYIEGEVes upon
the action of an acid; Ar"~ is phenyl ene, naphthylene, ~-~ Mz ~-~

di phenyl ene or oxydlphenylene mhere|n4 hese radicals are unsubstltuted or
substituted by G - CIZaIkyI or Ar"1 is C~-C 2al kylene or ~\ o0-0;, ~ ~
wherein all radicals 0 Ar”1 optionally are substituted by 1 to 3 of t he’
groups groups -Sl-o~M+ , I I 0 O~ R 15 R20 -OSI-OM , -ICO M-, -~NRi' s
~, S tMalkylammdbmumqutts*orl AdReIgNIC. ; Prefetragherganin basic comfiotinds; apg nitrogen-

B e AR U B e e B R SR Or e o

- CO, QnCéb)emzcaI&(r@ﬂ)nmentNFEsp(eG@ﬂy prefedfad, are 80@pYurmis cof@iitng bdth at ieast one
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and V\heraﬂUrbo‘nhmmddMWhg dtiledst dak Ie)ﬂytmmnarmbtﬁz aﬁnqblksy bk sectopteferread tom-ar e

substltutedb t he u -Sl:p-Mt...-O S -O~-M |
PHES & nPog dnckide “gaotting i e caMilo, AerfiiRs; Shikblfrotine; IRz dFogen
G - C, aalikidazei] W?atde Us\satned, Ip@ﬂm&ﬂ\@buﬂmsmldbmlmd Watdﬁﬂ@ymperﬁlhe amino-

ot HTbepiSanghd Skl Erorondiops - BRsRI prEl Y ik e mthel

(4- met hydupbgatel) debatvey therael. mreﬁyrea%usﬁahéfﬂ@wlude @ifd famuﬁoam&l b lai
whi ch |s nterrupt ed@r@pone or nore - I S unsu stltut ed

or substY %"E'B@I BYURS oang grogps, C?Q@"’HB‘?(WN@? éﬁ‘!hﬂ@b‘??(ﬁi'ﬁ%r@fp”p%m Xy,

phenoxy cabiedé Bipd AyPgrol 1 v, hybidxpFard) Specific ex-
G - C~2alc€yﬁl fycl)or:@@ ﬁheﬁ’Iy gro ?%wtg:: Ql@ra}gt h hen Ixfsul f%yr?no ar?delmol? °b

C2- Csal K@RRI§s of eqqu@a#y ipge smﬁhmg iG @mm tnr:luee @eawﬁmgubé tq'maih@'e%y
OH, Cl- Griidh& W, 1,3 lcREMRtIFULALING] 2!a‘hmddyﬂeﬁue snamlioéyﬁcﬁneca c%aﬁa;bmmyb

which is unsubstituted or substituted

c2d 2al @meerldwﬁeﬁ@wethﬂﬁ@muvm%Mﬂxvlpvnmvrtdm 2- (ammor%ethyl)py-
pheny| t i iDgaRRb.3- H&rﬁlﬁyﬁdnagﬁ-ﬁg%@M%'e%g'p&ﬁaﬁé 2 mm ﬁn%i@fbw&he 2-am-

(4- met hyl phényl') sul f ony anoyl
Cl- d Bal IR916§U¢ﬂ1M|ﬁyﬂldlvm| %-Iaml@QthYﬂ@mB{ &taéﬂin@?th)ém@tﬂet @t%ﬂlnbgyl’fﬂﬂ@lﬁyl pipeH,

Cl- C12. @bir@X\- ﬁnﬂoéﬁ@@é?féﬁh@o 2~an?iﬁ8étﬁ¥i2jb|rpe‘ﬁaﬁ|@° ﬁh@%ﬂé’é 6-tBREHYh! N 0.

phenylthlocarbo 2al kyl'su phe sul fony

(4- net hyvhynerﬂq'mq %PmGWDOP!Eﬁf@if@s ZBml@lwﬂneaﬁdﬂamlmet l)pytrgllmmyr@gbf onyl
whi ch i sg L

C - Cahalsam |§H&W%ﬂ o 8ihino! sﬁhﬁﬁ"'py«?%?'pg)'r@zg%ﬂ Efq‘ o faminomethyl) 5. koxy
and/ or phekyipyrazine, Ryumndmeb8:1&@%1lnognﬂrmdmﬁaﬂ@aqIwr@wwrmgune, 5-pyrazoline, 3-

canphory diRBYN- mﬁﬂy dml "ﬁp ycl oal kyl sul fonyl ,
napht hyl @ﬁ?‘# é’ﬁ%m ® Jgﬁ?lg:%”%‘l (Q%H"gé?‘ﬂr%? 'ﬂ ﬁ%l fonyl; and wherein the
r adi cal sOther @)@mn@q Yof @l@bl@apr@mc pn@nyccommmdseaxe k@eawbed pin e 4408318ny| )
benzoyl ) ;858 bo?
phenyl - %3 %Q@iu‘??gﬁyéﬁa cycl oaI ky E{f ony 1ggﬁa5ﬁtar49il 1s:%JI E’P & %98
ant hr acya@ﬂJUS(ﬁ@%% wemernshchggmlg besig mpmpomdsm\m?ably inthe en@bsmtum\wmm by i
t030f IIOR20~OS OMr -GCO M, - |
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The mtrogen-contammg basic compounds may be used alone or in combination of two or
more thereof. The added amount of the nitrogen-containing basic compounds is usually
from 0.001 to 10 parts by weight, preferably from 0.01 to 5 parts by weight, per 100 parts by
weight of the photosensitive resin composition (excluding the solvent). If the amount thereof
is smaller than 0.001 part by weight, the effects of the present invention cannot be obtained.
On the other hand, if it exceeds 10 parts by weight, reduced sensitivity and impaired develo-

pability at unexposed parts are liable to be caused.



R S and R s independently of each other are hydrogen or Cl-C Bal kyl which
is unsubstituted or substituted by OH Cl- C4al koxy, C2-d 2al koxycar bonyl
phenoxy, wbeepazyear bonyl , phenylthi o, phenylthiocarbonyl, pol&Eryl/aTBho,
phenyl am nocar bonyl, G -C, 2al kyl sul fonyl, phenyl sul fonyl,

(4- et hyl - phenyl )sul fonyl and/or C,-Csglkanoyl; or R5 and R s are

C2-Ci eal kyl which is interrupted by oné”or nore -O, and which is
unsubstituted or . substituted by OH Cil-C4al koxy, C2-d 2al koxycarbonyl ,
phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl) phenyl am no,
phenyl arﬁhaammpmsmyh caBlfuthara¢dopdis @l banig brgapicecoppouhd avijch decomposes under

(4- rreth en sul fonvl andio - :

uhi o 1 £ HRURtRY s BEOI el I8 wF Y SosgRbectinhss 7 Tonksy L Sod05RY
C, - A zalu®5595855, U8 4526453 and &RB1R998.ar e C2- C~Ball kanoyl which is
unsubstituted or substituted by phenyl, OH C, -C-~2al koxy,

'C2- d 2ai koxycar bonyi, phenoxy) phenoxycarbonyl, phenylthio,

phenyl t anmrésomydyesqb)ewtabm fop thep bempbsitions ast ahd prasent iBtertloRadrls Wilsolubteny |

bna R o ipBaa besie s i gt n el a8 R 2 CiGHEen e O,

phenyl , Bi% BOB, @mhbcmns @@Bﬁo&&t\kquammsybu Bﬁmrrnsas (mhmamctardmﬁwl

oheny) | b BN AT SCoboel . phsnul el 0B NRERXLAT, ISR BNE, osce).
C2Csal kansddmineB (B1 25 #78B) nglaghit @’ééﬁ{¢ﬁ42|0b0ﬁ)éhd mrwibneaolwmlmﬂ59 uted or

substituted by one or nore hal ogen, C4hal oal kyl, CN, NO2, C~-C-salkyi,
phenyl , Ci-C4al kylthio, C~C, 2al koxy and/or phenoxy; or RS and R's are

benzoyi Sp@ctrg sﬂh@hﬁ&%@) ﬁlhlll fo@ 'ertherca@fl@@ﬂf yén%iﬁké ﬂﬁyﬂ)hoto latent acid to exhlblt ab-
phenyl - G - C3al ky 2cycl oal kyl sul f onyl apht hyl sul f onyl

ant hr acyﬁomnoﬂdnya fwomﬁéiﬂi‘ﬂﬁh wavelangtas yan gy tha\solahavmr%by ﬂwggémzﬁenww t he
ni t r 0gensoafyRBHibA o¥MeTH eéé?ﬁ}hv@ﬁlﬁ)naéaﬁ‘\afaﬂ%%mﬁl@rlﬂ@ énééred@%élﬁveﬁb@x‘ﬁﬁé Rflgri ng

whi ch may be interrupted NR 4-: and wherein the radlcals

Cl- C Ballieg|radigtiorg Eaarnplps %ﬁé*ﬁh'e smaéamsgﬁ@ssl mclvzsie benzephonangss pRyletra-
phenyl s ReTcipva QTI;B?QO -chlo-
phenyl - gﬁ&@gﬁiaml sul ? %élhﬁng‘C% %ttg!(‘;%“o ‘?‘2‘5 ﬁ napﬁﬁﬁlﬁhsul o%§Plo

ant hr acyp&mxaaﬂganeoantbmnanymnglwlem\wheapthia@mal 9nz-ur ecrwftasmatngeeblenzy 1to

3 of th S-R21
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unsubst i nitefserene, Sohivoacanaphthene, phrnzphyinaid, 2shigoanitroanyiline, N-acetyl-p-nitro-

phenyl t HTARE; BrROANIin AEERAYIARROAHRICRRL pir RS khtunons, 3-ethyian
(4- net hythméwpnyszmerbhywlanmnmmonsy 1 @zb@gamtkmumpne,&mhyl il S- atmael Bdieky |

e
phenoxyda$(§e7n9lmetfmwwbomw@umﬂﬂléh;a (anovimathplens)l thiazlineR egsin, rhodamlne ery-
G - C-2al t'ﬁVchﬁfé' fﬂ@é on%ng n% E élqlﬁé suu(ﬁ%]ﬁé%ﬁrgpgb%gﬁérg%é %%%’l%lt@tf‘gf fhesdY

CZ- Csal kanayl - anoy I ch 1S unsu
substi tu@@d\ﬂb%ﬁ phenyl OH, C, C-2al koxy, CZ-CyZ2al koxycarbonyl) phenoxy,

phenoxy j N
Phenos OPNRE el NSAK L Far BYEEN) 1) SERIBKL oMo B g et ravn,
C2- Csal ketresyitted by aFI!ght saure:- 0l this dape stheflightydbsatbier reduseslighi baftection tfdndhe
subst i t ug g o f Y Y,
phenoxyc‘sér %o%\;él am?ﬁﬁ Ft hi mﬁﬂenge%gb'\iﬁ\ﬁ ﬁ%?tﬁf‘c‘)'@(glr k@é\ﬁ%ﬁgtﬁ&q’s@;?w%mm
Cl-d zal Mvmgsthlefejfepi ofsmmimgwwe‘sonyl (4rret hyl phenyl ) sul fonyl, and/or by

. Cz-Csal kanoyl; or R ~ is phenyi sul fonyl whi ch is unsubstituted or
substituted by one or nore hal ogen, C~-C4hal oal kyl, CN, NOz, G -C-~eal kyl,
phenyl , Eurthedaultatilé Ridditivés (d):lazar‘éoineampmtbwr cornpaumdy thatractelerdts tie acio for-

Cl- d ohal g | syl f on hor ul fonyl henyl - C - C3al kyl sul f onyl

G302y Tt EfiangRne oS BRRRDIFaT P confRHPdA AL alSp Biyieedh oStEins
phenant hj lhEyIvmml theroxirne alaelvatives ie; lthet famulﬁdllpm M, ?f G \Badrkwil acéerdifg aaltikey In-

Cz- C, sal kanoyl. ul fo en. ul.fon

G- G ana BUB BRRivG oSkt roRE: Pt iipROG Rustons o Wel 381 HL toatipa ppiice

C3- G zcygdrsal Suchsidld amplifiers@phictyritsd d. 9. Arimatsl, K. ¢ ¥l. IUPhstopdlyra! Sci. Tech-
phenant hryl sul fonyl op OO0 tionally are substi t ut ed by 1 to 3 of the groups
-sl-o~-M+ , -0-1S~o'M, of to Oi ~s Rzo -01-O-M , | -Rs ~ , SRz, ~
and/or 1-Rz3 L R1~ provided that at |east one of the radicals Ar'1l, Ar"~,
D~, R4, RS, Rs or R~ is substituted by o p OR-s 1 to 3 groups |l-0" M+
, -OS~-OM , -C-0M , NRIs L, pl Rn Rzo S-R1 L and/or ~-Rz3 L ; +
I 21 Mr |s Rle N~R|s , Rzo S-Rzz , Rza ~ Rzs ~ Li+, Na+) K+, Cs+, 1/2Myz+,

a ”~ ~ ~r~ n P~ NN



L' isF C~ Br , 1', HS04 , 1 /2S04z', NO3 , R9i i-0, R9 o-i i-0,
R9cl-0, BCR s)400. C04, BF4 , PFs , AsFs or SbFs ; Rl15, R's, Rl~
and Rls iwgdepessdently of each other are hydrogen or phenyPCwEPeti16784 unsub.
stituted or substituted by one or nore C, -G zal kyl, hal ogen, -NOz, -CN)
phenyl, C,-C4 al koxy, hydroxy, Cz-d za% oxycar bonyl, phenoxy,
phenoxycar bonyl , C~-C4al kyl t hi o, phenyfthi o) Cz-d zal kanoyl ,

Cz- G zal kanoyl oxy, benzoyl andlor benzoyloxy; or RS, R's, R~ and R18 are
Cl-C z alkyl) Cz-Gi zalkyl which is interrupted by one or nore -0, and

-as wheoki1895,8; ppaid; Kabis, ICiet ). 2. RhitppolymdS€2Tatihpal. 995, &; ppbsichismura,Uf.ed or

substi t e, or ogen, hydroxy, -N02, -CN, phenyl,
.C2-C, 2al &8&95§ngﬁ%rs 15&%%@%1 phenoxycar bonyl , C, -C4al kyl thi o) phenylthi o,
02 C 2al kanoyl, C2-C, 2al kanoyl oxy, benzoyl and/ or benzoyl oxy; or R15 and

t t h f
Fuced 1 FRBhERorRe Sopfediariio ¢ plospfemapitodnstive fomposiicn s Pigsenis
-O) - Swventidn, §e dorhgdsion iSdissélved mran7apmmﬂtmwe|nﬂgPre%rEéd Exapiphatydf thedél Ch
i s unsubstituted or substituted by one or nore C, -C, 2al k¥] hal og&u
& BhieA byl

-CN, phéRrentsinclugesetRygge digblotgde R'SQ%QP%W@WWWQ

ClC4al k I
benzgyl giéytmﬁmahg%‘ﬂ hdetbnecgthﬂeaé &ﬂﬁbpﬁif)norﬁ@thg %ﬁe\%l ch |rgxy%%ogﬁbﬁgf¥tél by

one or e, 2methquyethyl ?Feﬁfﬂé 2—& xyatayl epetetezarqzmxye@aaolc@eﬂ:yb@lvqalfﬂm%

unsubsti
ey LS A el s s ptane i st

phenyl t Hing, glygol @mmﬁmwher @etat%atlo ﬁ@Wtb)anceE?é%zmﬂhV'atha&, Gﬂéﬁi@}ﬂt@-xy

insubst TN freiRoERGRAE i AhofRipidtals mdlh  pIRTR, etligithva®, progy,
-CN, phawivatech, cl:érd!nkeihxlformym xsiimeﬂzsdlsgﬁomybmtmylpytrphqonenmmtrahydro

phenoxyq EFJ\O Pese Soiv&Ate H%?(/l Haenm d s hifires? Qr% hka %%‘(Hnglea of $hg solven-

C2- d 2al kanoyl oxy, benz r benzoyl ox
i ndependermre 9sters stich aaemethan@tmi a@ateaeuby ene gwccih"r@abktwl ethercacetate, pro-

I d
01 e AL B o, R B AP Ahal nfafbiho”
hydr oxy, and\ﬂlzyl laafMe. mserqt|spchSol@brﬂais@vyntagmsybecapsaethew;m@derwatw&sa'ebony|

G - Cal l%Lérﬂé? BX ?MA%QE'IIO’III S@Rg’i‘%%f@ﬁ%éord@ 9? ﬁ-?q ér%g?%t |R\)/(éﬁn?|1? ﬁg\;eoﬁé)od

andl or benzoy appropr

Cl- C2al kqdnmwbllltycmerewﬁhand)bett@@olubilwmmlrf used ring; or R20 and R21, if
appropriate together with C -Cal kylene) -G, -S, or -CO, forma 5-, 6-,
or 7-nmenbered ring; and R23 and R24 independently of each other are phenyl
whi ch i sABuﬁammtldanthedadniedmth;atsdjvﬂm.dthmpiaszobswtableesudhctéhts(mawdd«)dmomc

phenovy. “TRarnis, Shon, B BROneuiet AP ers Y RO nypinegs 4 il Bl

C2- C~2al éthylene stegryl b’shaz,wlyowﬂhWn&m&ﬁth&;&ndmlyﬂﬁﬁtWﬂéﬂ ettfer; polyox

Tho. 2. Ffucroialfy) Skt Bt Eeibaiite axdnsmhentl and Beusniiler3% .

1 conpri yslplmyol: eﬂpqmrd;sométhylhae/bdymypmpylenb Iblock| dopolyiiees, sdrbitsh#att aciRest s

ooyl -V bl aBlelite e Mol RBRRY Fohstibietananaian (e

groups pinengdleatadsorbifart trigleataf fludrechemied durfactante alish as F-top EF301, EF303, and

e ECRA B Myl B S oAl SRR el v

C~- C4al kimanufddtured bf,/IDaixﬁppw InK\&, Chemipdis,yd, emn)“\l:luo?é’d F63L30/%{hd F£7431 Ama- A~,

L5, s nifRentgay Sumiiprma M BB Saganh asahi Gld RSP ad Sudon 582, S8
A 2 are S‘c%zas(kwa@@@ma s0¢0y | an@sc\fosl(maﬁafa&h?eal WAwemss:bou Btd., Jap-

substi t ut 4, Y2 ent . radi cal o ene phe Iene
‘or het er%@yer%l?%' oxge p%“?"s&'gé e&’?%ﬁﬂ"&’ﬁ?d Phﬁh'@aﬁts%ph@mc@{@% kigk e’ﬁBa X is
f 1 uori neandRéciyfic fbydﬁ@maayndok@wdhr 6iis- ﬁcl?‘ﬂb\klmew% éﬂﬁm@wqmnma@tu?e@wby
C1-d BaldQ/ %ﬂ Clohgl oa ﬁlsul onyl , canphoryl sul fony '&Wr‘e

phenyl Q?é%!ak@h 'F?[d-?Rli Ltd, Hapan) pd GF‘OH&%t"PSIF@'{ﬁcFQSHW‘)a' 2 BARS t he
groups pherEightodoRsr eBydbnpd.5tpas tfyaﬂélgmlo‘i |WR Per 160 parta bl heidHt bPiMe! shiid
phenyl sul fonyl and napht hyl'sul fonyl” are unsubstituted or substituted by one
or nore hal ogen, G -C,salkyl or C -C4al koxy. 3. A chemcally arrpl i fied

phot oresi st conposition according to claim21 conprising conpounds of the
formula I, Il, I'Vor V, wherein




Rl is G -C, Bal kyl sul fonyl, C1-C ohal oal kyl sul fonyl, naphthyl sul fonyl or
phenyl sul fonyl which is unsubstituted or substituted by hal ogen, wherein ;
R2 is halwgenas3®, is phenylene; Al, A2, A3, A4, AS, A6, PRET/ERSI10A8L Ago,
Ai, and A~2 independently of each other are a direct bond, -O, (CO or
Cl-C, Zal kyl ene; Yi is C -d 2al kyl ene )’\Q{ ch is substituted by OR4; or Yi is
C2-d 2al kyl ene, which is interrupted by -0S02-; Yz is a trivalent radical
of C1-Gi 2al kylene or a trivalent heterocyclic ring; X is halogen; R4 is
hydrogen or CZ-C Bal kanoyl; Ar'~ is phenyl, which is unsubstituted or
subst i t goegohgntORt the cdMRo4itipr olthe @resenkipventionc The sudactantsimay headded alo-
substi t : =] =0~ ; | 15 M is Rei '-Ris; and Rl7 R 5,
.Rys, R :‘fﬁﬁg’qf:‘iﬁéa{lméﬂ’r'@atﬁ?gﬂ?(gvé%ﬁp@?'edhg%%m kyl. 4. A chenically anplified
phot or esi st conposition according to claiml1l, which is a positive resist.

5. Achemcally anmplified positiVv hot or esi i i rdi 0
o at m 4. hecpiibe finogaferBfes . SuBARrDrats SR oail FRBRE: BEekl oL,
whi ch de@p B epiniddatint; iMnResion,&nife coatimy; icdrtain pouring kehnigbes, welisioagplicy i n
aqueous al kal 1 ne devel ?é)er gol ution; and/chgl iaZ% atthl e Stt oréawngnom?ri c or
ol'§ gomertPE: Shredas PARAINTARBRG: 118 \AlRPFFIELe 14i8PRN e PRYGEENSINF dgver t© a
deconposésnpérarny, fRxiBleeS@iport aid thienatoi dbat the fisdl SuBStratb eysedating |tidngfer rlamiiueous
al kal i ne devel oper solution; and/or (a3) at |east one al kali-sol uble
monomer iM@UNG goneric or polyneric conpound; and (b) as photosensitive acid
donor,  &thel aﬁﬁéﬁnt%ﬂﬁl&é’tpﬁﬁéﬁﬁﬁyjtmﬂkné@ rMbahé natufe of the)subdtraty, (codtingrsubstrate)s. A
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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 im-
age. 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 crys-
tals that can be addressed pixel by pixel to generate digital images, as is, for example des-
cribed by A. Bertsch; J.Y. Jezequel; J.C. Andre in Journal of Photochemistry and Photobiolo-
gy A: Chemistry 1997, 107 pp. 275-281 and by K. P. Nicolay in Offset Printing 1997, 6, pp.
34-37.

After the irradiation and, if necessaty, thermal treatment, the irradiated sites (in the case of
. positive resists) or the non-irradiated sites (in the case of negative resists) of the composition

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

In order to accelerate the catalytic reaction and hence the development of a sufficient differ-

ence in solubility between the irradiated and unirradiated sections of the resist coating in the



9. A process for the preparation of a photoresist by (1) applying to a
substrate a conposition according to claim1l; (2) post apply baking the
conposi t iwo oatsrenper at ures bet ween 60C and 160C; _ 89 PCTEPOI/HEYe- wi se
irradiating with fight of wavel engths between 150 nm and 1500 nm (4)
optionally post exposure baking the cpggpsition at tenperatures between 60C
and 160C; and (5) developing with a sofvent or with an aqueous al kal i ne
devel oper. 10. A conpound of the fornula I, II) I'll, IV) V, V1 and VIl as
defined in claim1. 11. A process for the speC|f|c preparatlon of the
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Ar ~~- ~- @xprifefis. it iz genef@iIyXfrsm\a fewXsécoNds$ Yo several minutes. For example, a period
of from 10 to 300 seconds is very suitable when a hotplate is used and from 1 to 30 minutes
when a convection oven is used. It is important for the latent acid donors according to the
invention in the unirradiated sites on the resist to be stable under those processing conditi-
ons.

The coating is then developed, the portions of the coating that, after irradiation, are more so-
luble in the developer being removed. [f necessary, slight agitation of the workpiece, gentle
brushing of the coating in the developer bath or spray developing can accelerate that pro-
cess step. The aqueous-alkaline developers customary in resist technology may, for exam-
ple, be used for the development. Such developers comprise, for example, sodium or potas-
sium hydroxide, the corresponding carbonates, hydrogen carbonates, silicates or metasilicat-
es, but preferably metal-free bases, such as ammonia or amines, for example ethylamine, n-
propylamine, diethylamine, di-n-propylamine, triethylamine, methyl diethylamine, alkanolami-
nes, for example dimethyl ethanolamine, triethanolamine, quaternary ammonium hydroxides,
for example tetramethylammonium hydroxide or tetraethylammonium hydroxide. The deve-
loper 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, espe-
cially on the nature of the binder used or of the resuiting 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, cyclohexancne, 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.

Subject of the invention also is a process for the preparation of a photoresist by

(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 150 nm and 1500 nm;



wherein R~, R2, Rs, X, Arl, Ari', Ari", Al, pz, As, Aa, As, As~ A~ As~ As.
A o~ A", Al2, Y~) Y2 and Y3 are as defined in claiml1l, wth an acid; and
-90 (2) weannssvg the thus prepared single isoneric free @xrmAPOYNTROUN
with the corresponding acid halides or acid anhydrides of fornmula XV, XVi
or XVII RC (XV), R-OR- (XVl), CI-Ré—CI (XVIl). 12. A conposition
conprising (a) a conpound which cures” aén the action of an acid or a
conmpound whose solubility is increased upon the action of an acid; and (b)
as photosensitive acid donor, at |east one conpound of the formula I) 11,
L, 1V,(4y, oﬁﬂbnaﬂly pist exposurdibagingothel @mposition 13 teroperabires dejyoaendd0°Cf and
forrrula{Sq %3%[‘- IV, V, VI or VII according to claim110 as

phot osen Tey cid donors in conpositions that can be crosslinked under

the acti(Gp dévepingith sasuivent oawitid an aqledusatkatinddevetoper.i N conposi ti ons
wherein the solubility is increased under the action of an acid. 14.
‘Process for crosslinking conpounds that can be crosslinked under the action

of an acPrdferiddl is A preédee dwRéram thé@ﬁa Wis@@r@dmm@umwbuf withnonothrombtic | 1 1,
IV, V) VI andlor VII accordin aim 10 to thg e-nmenti on ‘-ﬂ%j’ ounds
and i rr i RAYSREPaHeegiatien i t ‘@"f‘v Hrgthranoe from 490G qﬂ'Bht" pale

wavel endlafg®trodtdolie@@omm. 15. Process according to claim14 for the
preparat i on of surface coatings) printing inks, printing plates, dental
conposi tions, colour filters, resists, or image-recording materials, or
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i R 12 known torthe peysoR skillad )mthgrq{t oL %amplaﬁpwcopguwréubstrates can be used,
such as silicon, gallium arsenide, germanium, indium antimonide; furthermore substrate cov-

ered by oxide or nitride layers, such as silicon dioxide, silicon nitride, titanium nitride, silox-
anes, as well as metal substrates and metal coated substrates with metals such as alumin-
ium, copper, tungsten, etc. The substrate can also be coated with polymeric materials, for
example with organic antireflective coatings, insulation layers and dielectric coatings from
polymeric materials prior to coating with the photoresist.

The photoresist layer can be exposed by all common techniques, such as direct writing, i.e.

with a laser beam or projection lithography in step-and repeat mode ore scanning mode, or
by contact printing through a mask.

In case of projection lithography a wide range of optical conditions can be used such as co-
herent, partial coherent or incoherent irradiation. This includes off-axis illumination tech-
niques, for example annular illumination and quadrupol illumination where the radiation is al-
lowed to pass only certain regions of the lens, excluding the lens center.

The mask used to replicate the pattern can be a hard mask or a flexible mask. The mask can
include transparent, semitransparent and opaque patterns. The pattern size can include also
patterns which are at or below the resolution limit of the projection optics and placed on the
mask in a certain way in order to modify the aerial image, intensity and phase modulation of
the irradiation after having passed the mask. This includes phase shift masks and half-tone
phase shift masks.
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The patterning process of the photoresist composition can be used to generate patterns of
any desired geometry and shape, for example dense and isolated lines, contact holes,
trenches, dots, etc.

The photoresists according to the invention have excellent lithographic propetties, in particu-
lar a high sensitivity, and high resist transparency for the imaging radiation.

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

The compositions according to the invention are also outstandingly suitable as coating com-
positions for substrates of all types, including wood, textiles, paper, ceramics, glass, plastics,
such as polyesters, polyethylene terephthalate, polyolefins or cellulose acetate, especially in
the form of films, but especially for coating metals, such as Ni, Fe, Zn, Mg, Co or especially
Cu and Al, and also Si, silicon oxides or nitrides, to which an image is to be applied by
means of image-wise irradiation.

The invention relates also to the use of compounds of formula |, i, Iit, IV, V, VI or VIl as
photolatent acid donors in compositions that can be crosslinked under the action of an acid
and/or as dissolution enhancers in compositions wherein the solubility is increased under the
action of an acid.

Subject of the invention further is a process of crosslinking compounds that can be crosslink-
ed under the action of an acid, which method comprises adding a compound of formula I, il,
Il, 1V, V, VI and/or ViI to the above-mentioned compounds and irradiating imagewise or over
the whole area with light having a wavelength of 150-1500 nm.

The invention relates also to the use of compounds of formulae |, I, lil, 1V, V, VI or Vll as
photosensitive acid donors in 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, as well as to a process for the prepa-
ration of of surface coatings, printing inks, printing plates, dental compositions, colour filters,
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Suitable photosensitive acid donor compounds (b1), sensitizers (e) and addtives (c) are de-

scribed above.

Examples of additional photoinitiators (d) are radical photoinitiators, such as those from the
class of the benzophenones, acetophenone derivatives, such as a-hydroxycycloalkylphenyl
ketone, dialkoxyacetophenone, a-hydroxy- or a-amino-acetophenone, 4-aroyl-1,3-dioxolans,
benzoin alkyl ethers and benazil ketals, monoacylphosphine oxides, bisacylphosphine oxides
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10%& () - automobile industry as finishing lacquers for multilayer coatings. They may also comprise
pigments and/or fillers, which may be inorganic or organic compounds, and metal powders
for metal effect finishes.

The surface coatings may also comprise relatively small amounts of special additives custo-
mary in surface-coating technology, for example flow improvers, thixotropic agents, leveling
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according to the invention as light stabilisers. Individual compounds or mixtures of those
compounds can be used with or without the addition of sterically hindered amines (HALS).

Examples of such UV absorbers and light stabilisers are

1. 2-(2’-Hydroxyphenyl)-benzotriazoles, such as 2-(2'-hydroxy-5-methylphenyl)-benzotria-
zole, 2-(3',5'-di-tert-butyl-2-hydroxyphenyl)-benzotriazole, 2-(5'-tert-butyl-2’-hydroxyphenyt)-
benzotriazole, 2-(2-hydroxy-5'-(1,1,3,3-tetramethylbutyl)phenyl)-benzotriazole, 2-(3',5'-di-t-
butyl-2’-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2’-hydroxy-5’-methylphenyl)-5-
chloro-benzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2’-hydroxyphenyl)-benzotriazole, 2-(2-hydr-
oxy-4"-octyloxyphenyl)-benzotriazole, 2-(3’,5’-di-t§r;-amyl-2’-hydroxyphenyl)-benzotriazole, 2-
(3’,5™-bis-(a,a-dimethylbenzyl)-2'-hydroxyphenyl)-benzotriazole, mixture of 2-(3'-tert-butyl-2'-
hydroxy-5’-(2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotriazole, 2-(3-tert-butyl-5-[2-(2-
ethyl-hexyloxy)-carbonylethyi]-2'-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hy-
droxy-5'-(2-methoxycarbonylethyl)phenyl)-5-chioro-benzotriazole, 2(3'-tert-butyl-2'-hydroxy-
5'-(2-methoxycarbonylethyl)phenyl)-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxy-
carbonylethyl)phenyl)-benzotriazole, 2-(3'-tert-butyl-5’-[2-(2-ethylhexyloxy)carbonylethyl]-2'-
hydroxyphenyl)-benzotriazole, 2-(3’-dodecyl-2'-hydroxy-5’-methylphenyl)-benzotriazole and
2-(3'-tert-butyl-2’-hydroxy-5'-(2-isooctyloxycarbonylethyl)phenyl-benzotriazole, 2,2’-methyle-
ne-bis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazol-2-yl-phenol]; transesterification product of
2-[3'-tert-butyl-5’-(2-methoxycarbonylethyl)-2'-hydroxy-phenyl]-benzotriazole with polyethyle-
ne glycol 300; [R-CH2CH2-COO(CH2)3]2- wherein R = 3'-tert-butyl-4’-hydroxy-5-2H-benzo-
triazol-2-yl-phenyl.

2. 2-Hvdroxybenzophenones, such as the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyloxy, 4-
dodecyloxy, 4-benzyloxy, 4,2',4'-trihydroxy or 2'-hydroxy-4,4'-dimethoxy derivative.

3. Esters of unsubstituted or substituted benzoic acids, such as 4-tert-butyl-phenyl salicylate,
phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol, bis(4-tert-butylbenzoyl)resorcin-
ol, benzoylresorcinol, 3,5-di-tert-butyl-4-hydroxybenzoic acid 2,4-di-tert-butylphenyl ester,
3,5-di-tert-butyl-4-hydroxybenzoic acid hexadecyl ester, 3,5-di-tert-butyl-4-hydroxybenzoic
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ter or butyl ester, a-carbomethoxy-p-methoxy-cinnamic acid methyl ester, N-(b-carbometh-
oxy-b-cyanovinyl)-2-methyl-indoline.

5. Sterically hindered amines, such as bis(2,2,6,6-tetramethyi-piperidyl)sebacate, bis(2,2,6,6-
tetramethyl-piperidyl)succinate, bis(1,2,2,6,6-pentamethylpiperidyl)sebacate, n-butyl-3,5-di-
tert-butyi-4-hydroxybenzyl-malonic acid bis(1,2,2,6,6-pentamethylpiperidyl) ester, conden-
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-tetramethyipiperidine, 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-pen-
tamethylpiperidyl)-1,3,5-triazine and 1,2-bis(3-aminopropylamino)ethane, 8-acetyl-3-dodecy!-
7,7,9,9-tetramethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione, 3-dodecyl-1-(2,2,8,6-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-friazines, such as 2,4,6-tris(2-hydroxy-4-octyloxyphenyi)-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-dimethylphenyl)-1,3,5-triazine, 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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nyl dialkyl phosphites, tris(nonyiphenyl) phosphite, trilauryl phosphite, trioctadecyl phosphite,
distearyl-pentaerythritol diphosphite, tris(2,4-di-tert-butylphenyl) phosphite, diisodecylpenta-
erythritol diphosphite, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-
butyl-4-methylphenyl)pentaerythritol diphosphite, bis-isodecyloxy-pentaerythritol diphosphite,
bis(2,4-di-tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis-(2,4,6-tri-tert-butylphen-
yl)pentaerythritol diphosphite, tristearyl-sorbitol triphosphite, tetrakis(2,4-di-tert-butylphenyl)-
4,4-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenzo[d,gl-
1,3,2-dioxaphosphocine, 6-fluoro-2,4,8,1 0-tetré-tert—butyl-1 2-methyl-dibenzo[d,g]-1,3,2-diox-
aphosphocine, bis(2,4-di-tert-butyl-6-methylphenylymethyl phosphite, bis(2,4-di-tert-butyl-6-
methylphenyl)ethyl phosphite.

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 sour-
ces 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-(aroylme-
thylene)-thiazolines, thioxanthones, condensed aromatic compounds, such as perylene, aro-
matic amines (as described, for example, in US 4069954 or WO 96/41237) or cationi¢ 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
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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. |f necessary, the surface coating film is then fully cured by
means of heat treatment.
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systems results in composmons that have significantly better storage stability than those ob-
tained when the free acid is used. The compounds of formula |, ll, 1ll, 1V, V, Vi or VII 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, 8392. 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.
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-10°/ngyH& f I’as eGgeam r%latlon an@hlgh-energy electromagnetic radiation such as X-rays. Both,
point sources and planiform projectors (lamp carpets) are suitable. Examples are: carbon
arc lamps, xenon arc lamps, medium pressure, high pressure and low pressure mercury
lamps, optionally doped with metal halides (metal halide lamps), microwave-excited metal
vapour lamps, excimer lamps, superactinic fluorescent tubes, fluorescent lamps, argon fila-
ment 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 ra-
diation source and the substrate according to the invention to be irradiated can vary, for ex-
ample, 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, espe-
cially medium and high pressure mercury lamps, from the radiation of which emission lines
at other wavelengths can, if desired, be filtered out. That is especially the case for relatively
short wavelength radiation. It is, however, also possible to use low energy lamps (for exam-
ple 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 irra-
diation at 248 nm, Ar-F lasers 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 wavelengths of 365, 405 and 436 nanometers. A suitable laser-beam
source is, for exampie, 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 harmonic (532 nm and 355 nm respectively) can aiso be used. Also sui-
table 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 pho-
tomask in contact with the photopolymeric coating to produce a positive or negative resist;
the controlled laser beam is capable of writing directly onto the coating. For that purpose the
high sensitivity of the materials according to the invention is very advantageous, aliowing
high writing speeds at relatively low intensities. On irradiation, the oxime derivatives in the
composition in the irradiated sections of the surface coating decompose to form the acids.
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In contrast to customary UV curing with high-intensity radiation, with the compounds accor-
ding to the invention activation is achieved under the action of radiation of relatively low in-
tensity. Such radiation includes, for example, daylight (sunlight), and radiation sources equi-
valent to daylight. Sunlight differs in spectral composition and intensity from the light of the
artificial radiation sources customarily used in UV curing. The absorption characteristics of
the compounds according to the invention are as well suitable for exploiting sunlight as a na-
tural source of radiation for curing. Daylight-equivalent artificial light sources that can be
used to activate the compounds according to the invention are to be understood as being
projectors of low intensity, such as certain fluorescent lamps, for example the Philips TLO5
special fluorescent lamp or the Philips TLO9 special fluorescent lamp. Lamps having a high
daylight content and daylight itself are especially capable of curing the surface of a surface-
coating layer satisfactorily in a tack-free manner. In that case expensive curing apparatus is
superfluous and the compositions can be used especially for exterior finishes. Curing with
daylight or daylight-equivalent light sources is an energy-saving method and prevents emis-
sions 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.

H, H
c,n,o,s—o—q ¢ c “—o—so,c,n,
. 1 7NN
Example 1: _C 0 GHO .
FC O..CH, CF,
ff
o

1.1: 2-Acetyloxy-1,3-diphenoxypropane

9.6 g (39.3 mmol) of 2-hydroxy-1,3-diphenoxypropane are dissolved in 80 ml of tetrahy-
drofurane (THF) and cooled by an ice bath. To the solution are added dropwise 6.8 g
(86.4 mmol) of acetyl chloride and 6.0 g (59.0 mmol) of triethylamine successively. The re-
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4.3 g (15.0 mmo!) of 2-acetyloxy-1,3-diphenoxypropane and 4.0 g (33.0 mmol) of 4-dimethyl-
aminopyridine are mixed in 50 ml of CH:Cl, and cooled by an ice bath. To the solution are
added dropwise 6.9g (33.0 mmol) of trifluoroacetic anhydride, followed by 12.0g
(90.0 mmol) of AICI; by portions. The reaction mixture is stirred at room temperature over-
night, poured into ice water, and extracted with CH,Cl,. The organic phase is washed with
water, dried over MgSO,, and concentrated. The residue is purified by recrystallization from
a mixture of toluene and hexane (1:1), yielding 5.98 g of the product as a pale yellow solid
with a melting point (mp ) of 108-109°C.

HO-N °"'
1.3 c—< >—
.CH

5.8 g (12.1 mmol) of the compound of example 1.2 are dissolved in 60 ml of ethanol. To the
solution are added 2.9g (424 mmol) of hydroxylammonium chloride and 8.8 ml
(108.9 mmol) of pyridine. The reaction mixture is refluxed for 4 hours, and the solvent is dis-
tilled off by a rotary evaporator. The residue is poured into water, and extracted with ethyi
acetate. The organic phase is washed with potassium hydrogen sulfate aqueous solution,
water, and brine, dried over MgSO,. After the MgSO, is removed by filtration, 0.61 g of
conc. HCl is added to the solution and stirred at room temperature for 3 hours. The reaction
mixture is washed with water and brine, dried over MgSO,, and concentrated. The residue is

purified by recrystallization from toluene, yielding 3.98 g of the compound of example 1.3 as
a white solid with a melting point of 135-138°C.

CH,0,8—0— 0—SO,CH,
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2.0 g (3.93 mmol) of the compound of example 1.3 are dissolved in 10 ml of THF and cooled
in an ice bath. To the solution are added 1.23 g (8.65 mmol) of 1-propanesulfonyl chloride,
followed by dropwise addition of 1.19 g (11.8 mmol) of triethylamine. The reaction mixture is
stirred for 2.5 hours at 0°C, poured into ice water, and extracted with ethyl acetate. The or-
ganic phase is washed with 0.1N HCI and water, dried over MgSQ,, and concentrated. The
residue is purified by flash chromatography on silica gel with ethyl acetate and hexane (1:3)
as eluent, yielding 2.42 g (3.36 mmol; 85 %) of the compound of example 1.4 as a colorless
liquid. The structure is confirmed by the 'H-NMR spectrum (CDCls). & [ppm]: 1.10 (t, 6H),
1.88-1.98 (m, 4H), 2.13 (s, 3H), 3.39 (t, 4H), 4.30 (d, 4H), 5.48-5.55 (m, 1H), 7.04 (d, 4H),
7.52 (d, 4H). The spectrum indicates that the compound is a single isomer, which is tenta-
tively assigned as Z, Z-conformation.

HZ HE
Example2; o050~ A A N—0—SO.CH,
,c—< >—o q.H o-< >—-
&1—: HO—‘\I z Hz
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1.9 g (3.74 mmol) of the compound of example 1.3 are dissolved in 10 ml of methanol. To
the solution are added 0.77 g (5.61 mmol) of potassium carbonate, dissolved in 2 mi of wa-
ter. The reaction mixture is stirred at room temperature for 2.5 hours, poured into water, and
extracted with ethyl acetate. The organic phase is washed with water, dried over MgSO,,
and concentrated, yielding 1.57 g of the crude product as a white solid with a melting point of
167-169°C. This crude product is used in the next reaction step without further purification.

CH0,8—0—)

N—O— SO,CH,
I /\/\ g
F,.C”~

2.84 g (6.1 mmol) of the compound of example 2.1 are dissolved in 15 mi of THF and cooled
in an ice bath. To the solution are added 1.74 g (12.2 mmol) of 1-propanesulfony! chloride,
followed by dropwise addition of 1.85 g (18.3 mmol) of triethylamine. The reaction mixture is
stirred for 1 hour at 0°C and for 30 min at room temperature, poured into water, and ex-
tracted with ethyl acetate. The organic phase is washed with 0.1N HCI and water, dried over
MgSO,, and concentrated. The residue is purified by flash chromatography on silica get with
ethyl acetate and methylene chloride (1:20) as eluent, yielding 2.33 g (3.43 mmol; 56 %) of
the compound of example 2.1 as a colorless liquid. The structure is confirmed by the 'H-
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NMR spectrum (CDCl,). 8 [ppm]: 1.10 (t, 6H), 1.88-1.98 (m, 4H), 2.56 (d, 1H), 3.40 (t, 4H),
4.19-4.26 (m, 4H), 4.43-4.47 (m, 1H), 7.04 (d, 4H), 7.53 (d, 4H). The spectrum indicates that
the compound is a single isomer, which is tentatively assigned as Z, Z-conformation.
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2.84 g (6.1 mmol) of the compound of example 2.1 are dissolved in 15 ml of THF and cooled
in an ice bath. To the solution are added 1.74 g (12.2 mmol) of 1-propanesulfonyl chioride,
followed by dropwise addition of 1.85 g (18.3 mmol) of triethylamine. The reaction mixture is
stirred for 1 hour at 0°C and for 30 min at room temperature, poured into water, and ex-
tracted with ethyl acetate. The organic phase is washed with 0.1N HCI and water, dried over
MgSQ,, and concentrated. The residue is purified by flash chromatography on silica gel with
ethyl acetate and methylene chloride (1:20) as eluent, yielding 0.75 g (0.96 mmol; 16 %) of
the compound of example 3 as a colotless liquid. The structure is confirmed by the 'H-NMR
spectrum (CDCl3). & [ppm]: 1.05-1.13 (m, 9H), 1.88-1.99 (m, 6H), 3.23 (t, 2H), 3.40 (i, 4H),
4.37-4.41 (m, 4H), 5.25-5.30 (m, 1H), 7.04 (d, 4H), 7.53 (d, 4H). The spectrum indicates that
the compound is a single isomer, which is tentatively assigned as Z, Z-conformation.
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5.2 g (20 mmol) of tris(2-hydroxyethyl)isocyanurate, 75.2 g (0.80 mol) of phenol and 1.0 g
(5.3 mmol) of p-toluenesulfonic acid are dissolved in 30 ml of xylene. The reaction mixture is
refluxed overnight, and xylene and the excess amount of phenol are removed by a distillation
under reduced pressure. To the residue is added water and extracted with ethyl acetate.
The organic phase is washed with water, dried over MgSQ,, and concentrated. The residue
is purified by recrystallization from toluene, yielding 8.36 g of the product of example 4.1 as a
white solid with a melting point of 115-119°C.
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AICl, by portions. 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
MgS0,, and concentrated, yielding 9.52 g of the product of example 4.2 as a pale yellow

viscous solid. This crude product is used in the next reaction step without further purifica-

tion.
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9.9 g (12.5 mmol) of example 4.2 are dissolved in 80 ml of ethanol. To the solution are ad-
ded 3.1 g (45.0 mmol) of hydroxylammonium chioride and 8.9 g (112.5 mmol) of pyridine.
The reaction mixture is refluxed overnight, and the solvent is distilled off by a rotary evapora-
tor. 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
MgSO, and concentrated. The residue is dissolved in 50 mi of ethyl acetate and 0.63 g of
conc. HCl is added to the solution and stirred at room temperature for 2 hours, The reaction
mixture is washed with water and brine, dried over MgSQ,, and concentrated. The residue is
washed in 50 ml of toluene at 100°C for 15 min. After cooling to room temperature, the solid
is isolated by a filtration and washed with toluene. The product (9.45 g) of example 4.3 is
obtained as a white solid with a melting point of 154-160°C.
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4.4 CH-50;0—N=

3.0 g (3.65 mmol) of the compound of example 4.3 are dissolved in 20 ml of THF and cooled
in an ice bath. To the solution are added 1.7 g {12.0 mmol) of 1-propanesulfonyl chloride,
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(15.3 g, 97.4 mmol), and the mixture is stirred at 120°C for 24 h. Cooling the mixture affords
white precipitates, which are collected by filtration and dried in vacuo. The product is ob-
tained as a white solid in 87% vield. The structure is confirmed by 'H-NMR spectrum
(DMSO-d;). & [ppm]: 2.88 (t, 2H), 4.18 (t, 2H), 6.88-6.93 (m, 3H), 7.24-7.29 (m, 2H).
5.2: Tetra-n-butylammonium 2-phenoxyethanesulfonate
To a solution of sodium 2-phenoxyethanesulfonate (7.88 g, 35.1 mmol) in 50 mL of water are
added tetra-n-butylammonium bromide (11.3 g, 35.1 mmol) and 50 mL of CH,Cl; succes-
sively, and then the mixture is stirred at room temperature overnight. The CH.Cl, phase is
separated and dried over MgSO,. Evaporation of the solution yields the product as colorless
oil. The structure is confirmed by 'H-NMR spectrum (CDCly). 3 [ppm]: 1.01 (t, 12H), 1.45

(dt, 8H), 1.60-1.69 (m, 8H), 3.26-3.34 (m, 10H), 4.46 (t, 2H), 6.88-6.96 (m, 3H), 7.22-7.29
(m, 2H).
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To a solution of tetra-n-butylammonium 2-phenoxyethanesulfonate (15.6 g, 35.1 mmol} and
4-dimethylaminopyridine (4.72 g, 38.6 mmol) in 200 mL of CH,Cl, are added trifluoroacetic
anhydride (5.37 mL, 38.6 mmol) dropwise and AlCl; (25.7 g, 193 mmol) by portions succes-

sively with cooling by an ice bath. The mixture is stirred at room temperature overnight, and
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confirmed by 'H-NMR spectrum (CDCly). & [ppm]: 1.01 (t, 12H), 1.46 (dt, 8H), 1.62-1.73 (m,

8H), 3.27-3.36 (m, 10H), 4.52 (¢, 2H), 7.01 (d, 2H), 7.41 (d, 2H), 7.66 (dd, 1H), 7.71 (dd, 1H),
7.92-7.97 (m, 2H), 8.00-8.05 (M, 2H), 8.61 (s, 1H).

-+
Example 6: H,C,,OQS—O—N=?—©—O-CHZCH2-803 N(CHy, To a solution of the
CFa

compound of example 5.4 (1.66 g, 3.0 mmol) in 10 ml of CH,Cl, are added triethylamine
(0.63 ml, 4.5 mmol) and 1-propanesulfonyl chloride (0.41 ml, 3.6 mmol). The mixture is
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9.5 g (38.9 mmol) of 2-hydroxy-1,3-diphenoxypropane and 3.6 g (23.3 mmol) of succinyl
chloride are dissolved in 50 ml of THF and cooled by an ice bath. To the solution are added
7.1 g (58.4 mmol) of 4-dimethylaminopyridine and stirred at room temperature overnight.
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1.84 g (1.81 mmol) of the compound of example 8.3 are dissolved in 15 ml of THF and
cooled in an ice bath. To the solution are added 1.64 g (11.5 mmol) of 1-propanesulfonyl
chloride, followed by dropwise addition of 1.10 g (10.9 mmol) of triethylamine. The reaction
mixture is stirred for 2 hours at room temperature, poured into ice water, and extracted with
ethyl acetate. The organic phase is washed with 0.1N HCI and water, dried over MgSO.,
and concentrated. The residue is purified by flash chromatography on silica gel with ethyl
acetate and hexane (1:2) as eluent, yielding 1.60 g (1.11 mmol; 61 %) of the compound of
example 8.4 as a white solid with a melting point of 43-49°C. The structure is confirmed by
the '"H-NMR spectrum (CDCls). 8 [ppm]: 1.10 (t, 12H), 1.92 (m, 8H), 2.71 (s, 4H), 3.38 (t,
8H), 4.31 (d, 8H), 5.52 (m, 2H), 7.02 (d, 8H), 7.51 (d, 8H). The spectrum indicates that the
compound is a single isomer, which is tentatively assighed as Z, Z, Z, Z-conformation.

Example 9: —@o d N-C‘O— g 9 HzC-O—<i>-C-N—o—so-<i>— cl
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1.40 g (1.38 mmol) of the compound of example 8.3 are dissolved in 15 ml of THF and
cooled in an ice bath. To the solution are added 1.38 g (6.54 mmol) of 4-chlorobenzenesul-
fonyl chloride, followed by dropwise addition of 0.84 g (8.28 mmol) of triethylamine. The re-
action mixture is stirred overnight at room temperature, poured into water, and extracted with
ethyl acetate. The organic phase is washed with 0.1N HCI and water, dried over MgSO,,
and concentrated. The residue is purified by recrystallization from 2-propanol, yielding
2.14 g (1.25 mmol; 91 %) of the compound of example 9 as a white solid with a melting point
of 62-68°C. The structure is confirmed by the 'H-NMR spectrum (CDCls). § [ppm]: 2.72 (s,
4H), 4.32 (d, 8H), 5.51 (m, 2H), 7.01 (d, 8H), 7.44 (d, 8H), 7.57 (d, 8H), 7.94 (d, 8H). The
spectrum indicates that the compound is a single isomer, which is tentatively assigned as Z,
Z, Z, Z-conformation.

Example 10

A chemically amplified positive resist formulation is prepared by mixing the following compo-

nents:

100.00 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; "™Maruzen MARUKA
LYNCUR PHS/STY/TBA, provided by Maruzen Qil Company, Japan)
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0.48 parts of a levelling agent (FC-430, provided by 3M)

475.00 parts of propylene glycol methyl ether acetate (PGMEA) (provided by Tokyo
Kasei, Japan)

4.0 parts of the photoacid generator to be tested
The resist formulation is spin coated onto a hexamethyl dimethylsilazane-treated silicone wa-
fer at 3000 rpm for 45 seconds and softbaked for 90 seconds at 140°C on a hotplate to ob-
tain a film thickness of 800 nm. The resist film is then exposed to deep UV radiation of
254 nm wavelength through a narrow band interference filter and a muitidensity quartz mask
using an Ushio's high pressure mercury lamp, UXM-501MD, and a mask aligner Canon PLA-
521. The samples then are post exposure baked for 90 seconds at 140°C on a hotplate and
developed. The exposure intensity is measured with a Unimeter UIT-150 from Ushio. The
Dose to Clear (Ey), which is the dose just sufficient to completely remove the resist film with
60 seconds immersion development in 1.79 % aqueous tetramethyl ammonium hydroxide
developer is determined from the measured contrast curve. The smaller the required dose
the more sensitive is the resist formulation. The results are collected in Table 1 and demon-
strate that the compositions are suitable for the preparation of positive photoresists.

Table 1

Compound of example Dose to Clear (Eo)
[mJ/em?]

2.83
2.22
2.94
2.67
1.16
0.17
1.00

© o O |d | N =

Example 11:

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
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are the tested photolatent acid compounds. The results are summarized in the table 2 be-
low.

Table 2

Compound of example Td (°C)
186
191
195
191
162
164
169
207
188

O o N[O | WO |
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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, ill, IV, V, VI or
Vil
A
T
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wherein

Ry is Ci-Csalkylsulfonyl, C,-Cyhaloalkylsulfonyl, camphorylsulfonyl, phenyl-Cs-Caalkylsul-
fonyl, Cs-Cizcycloalkylsulfonyl, phenylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or
phenanthrylsulfonyl, wherein the groups cycloalkyl, phenyl, naphthyl, anthracyl and phe-
nanthryl of the radicals Cs-Ci.cycloalkylsulfonyl ,phenyi-C;-Caalkylsulfonyl, phenylsul-
fonyl, naphthylsulfonyl, anthracylsulfonyl and phenanthrylsulfonyl are unsubstituted or
substituted—by one or more halogen, C-Cshaloalkyl, CN, NO,, C;-C;galkyl, phenyl, C,-
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phenylenedisulfonyl, or oxydiphenylenedisulfonyl, wherein these radicals are unsubsti-
tuted or substituted by C4-Cizalkyl; or Rj is C,-Cyzalkylenedisulfonyl;

Ar, is a direct bond, unsubstituted C,-C,alkylene, C-Calkylene which is substituted by Cs-
Caocycloalkyl; or Ary is Cs-Caocycloalkylene, Cy-Cghaloalkylene, Co-Cyoalkenylene, C,-Cs-
cycloalkenylene, Cq-Ciobicycloalkenylene; or Ar, is phenylene, which is unsubstituted
or substituted by one or more G,-Cyzalkyl, C;-Cshaloalkyl, phenyl-C;-Cs-alkyl, halogen,
phenyl, OR,, NRsRs, SR;, SOR;, and/or SO,R;, optionally the substituents OR,, SRy and
NRsRs form 5- or 6-membered rings, via the radicals R,4, Rs, Rg and/or Ry, with further
substituents on the phenylene ring or with one of the carbon atoms of the phenylene
ring; or Ary is naphthylene, anthracylene or phenanthrylene ring, wherein the radicals
naphthylene, anthracylene and phenanthrylene are unsubstituted or substituted by C,-
Cgalkyl, phenyl, OR,4, NRsRs, SR;, SOR;, and/or SO,R;, optionally the substituents OR,,
SR; and NRsRg form 5- or 6-membered rings, via the radicals R4, Rs, Rs and/or Ry with
further substituents on the naphthylene, anthracylene or phenanthrylene ring or with one
of the carbon atoms of the naphthylene, anthracylene or phenanthrylene ring; or Ary is
a heteroarylene ring which is unsubstituted or substituted by C;-Csalkyl, phenyl, OR,,
NRsRs, SR;, SOR;, and/or SO,R;, optionally the substituents OR,4, SRy and NR sRs form
5- or 6-membered rings, via the radicals R, Rs, Rs and/or R; with further substituents on
the heteroarylene ring or with one of the carbon atoms of the heteroarylene ring;
wherein all radicals Ar; optionally additionally are substituted by a group having a

-O-C-bond or a -O-Si-bond which cleaves upon the action of an acid;

Aq, Az, Ag, Ay, Ag, Ag, Ag, Ag, Ay, Ay, Ajyand Ay, independently of each other are a direct
bond, -O-, -S-, -NRy-, -CO-, -O(CO)-, -S(CO)-, -NR4(CO)-, -SO-~, -SO.-, or -0SQ,-; or
A1, Ay A, As As, Ag Az, As, A, Ao, Ay and Ay, are Ci-Cyzalkylene or phenylene



10 10;ds|[:> 10! O y#@#10%&' ()- iHO' 10% & ()- i'10% a$ & ()- L'10% "' & ()-
C10%' & ()- > 10%"' & ()-Wu|[:- 110F E | 3G(10% E& ()- |33 10%@ @& () -
_YyH@H10%b bB213ye _ yH#@10%T H& () - T y#H@10%& ()- PCT/EP01/10784
TY#@IL0%C C& () -uvwx}~HbA 110E' E  CR0'10%& & ()-! ' 10%' & ()-!

"L10% & ()- 10% & ()- ~10% & ()- 10E ELQE EzY8+ 10# # |5 (10%F #& ()-y
+y#10%' S& ()-M 0+y#10% 5] & ()-M ' 109+ H#& ()-! ' 109%

$7& ()-11t& 109869%%& ()-! bA 10# # q#10%| g& ()-' !10%" g& () -

I L10%g" g& ()- 10%g"g& ()- s10%g"g& ()-10# #$10# #k |[:- 10g"g +! 10%g" g& ()-
L*! 10%g" g&wherein( these' l'ma(ls ae Urisibgtitytad(or-substit@edibR ohe-or Midre %msC £3lkylb@i-109" g

K 110% $&() - F ! 10% ~E o 910%-&' ()- 10% & ()-

-qlo%&%) 9&?‘%@% ??EAa’l‘%Pgh”‘ (>? %Oty&'(gz; n "> %0WBE& ()-; @>!
gclig% ‘iﬁ)(')g;&&,(s% )61-6@!1%«0&}9% &Erﬁdr is subStirbited by) O, BRLDRaIGHdN aworsmerm bOY; &5 Cor
S0 ()-C s piPriupied B o6’y moieoe oy N “O1COF. -SICoy-

10%#& () - JIQR c -s@OJ SD Sarefd 0TS Q,& dnii-thérddicay 04 talkylenébbifigistibetituted
“31094& () - u &z 1094t ggﬁ d}&z#éﬁw &()- 110%& ()-z 9S#10%& () -1 vUa10
1 109% X#: & PYOR93bos @ndiorg & ()- " 10% X#: & () - 10#10#10%

AL 9g# 1 Q%8 #
U&g#%oov f& é)tr&dleﬂt[rﬁ&feﬁl& ¢1 %ﬁl@%ﬁe gpl'(e\wlehg ﬂéb%h ) or agﬂﬁ&% qu& iy

)--c| U,, f#10
*10% X#: & rgl&d%wra&m@b& ang' w!aa%@& qr)sups QMOI% Q#-%aobyl,zhalogen 8&1
U Lg#10%#&nGhor 8RM [ VU410 | t9y810% | : & ()-M &610% X#: & ()- &f 53

I O
orYzis —N— , —pP— oOF —Ll— ;

Y, is a tetravalent radical of C4-C,qalkylene, phenylene, naphthylene, or a heterocyclic ring
wherein these radicals are unsubstituted or substituted by C4-Cygalkyl, halogen, OR,
and/or SRy,

X is halogen;

R; is hydrogen, G;-Cigalkyl which is unsubstituted or substituted by phenyl, OH, Ci-Cy,.

v alkoxy, C,-Cialkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithio-
carbonyl, NRsRs, C1-Cialkylsulfonyl, phenyisulfonyl, (4-methylphenyl)sulfonyl and/or by
C2-Cealkanoyl; or R4 is C2-Cygalkyl which is interrupted by one or more -O-, and which
is unsubstituted or substituted by phenyl, OH, C;-Cjsalkoxy, C,-Ci.alkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl, NRsRs, C;-Cizalkylsulfonyl,
phenylisulfonyl, (4-methylphenyl)sulfonyl and/or by C,-Cgalkanoyl; or R, is phenyl which
is unsubstituted or substituted by OH, C,-Cgalkyl, halogen and/or C;-Ci.alkoxy; or R,
is C,-Csgalkanoyl which is unsubstituted or substituted by phenyl, OH, C;-C;qalkoxy, C»-
Csqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl, NRsRs,
C;-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;
or R, is C4-Cgalkylsuifonyl which is unsubstituted or substituted by phenyl, OH, C,-C;.al-
koxy, C.-C.alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl,
NRsRg, C-Calkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Cgalk-
anoyl; or R, is phenylsulfonyl which is unsubstituted or substituted by one or more
halogen, C;-Cshaloalkyl, CN, NO,, C;-Cisalkyl, phenyl, C;-Caalkylthio, C:-C;salkoxy
and/or phenoxy; or R4 is benzoyl, C;-Cyohaloalkylsulfonyl, camphorylsulfonyl, phenyl-
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& ()-L! 1o%tuted by OH 1-Cqalkoxy, C 1aalkoxycarbonyl phenoxy, phenoxycarbonyl phenylthlo

phenylthiocarbonyl, phenylamino, phenylaminocarbonyl, C,-C;.alkylsulfonyl, phenylsulf-
onyl, (4-methylphenyl)sulfonyl and/or C,-Cgalkanoyl; or Rs and Rs are phenyl which is
unsubstituted or substituted by OH, C,~C,salkyl, halogen and/or C;-Cjqalkoxy; or Rs
and Rg are C,-Cigalkanoyl, which is unsubstituted or substituted by phenyl, OH, C;-Cj..
alkoxy, C,-Ci.alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocar-
bonyl, phenylamino, phenylaminocarbonyl, C;-Ci.alkylsulfonyl, phenylsulfonyl, (4-
methylphenyl)sulfonyl, and/or by Cs-Cgalkanoyl; or Rs and Rs are Cy-GCigalkylsulfonyi
which is unsubstituted or substituted by phenyl, OH, C,-C,,alkoxy, C,-Cizalkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, phenylamino, phenylamino-
carbonyl, C;-Ciqalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C.-
Cealkanoyl; or Rs and Rg are phenylsulfonyl which is unsubstituted or substituted by
one or more halogen, C-Cshaloalkyl, CN, NO,, C;-Cysalkyl, phenyl, C4-Calkylthio, C;-
Cicalkoxy and/or phenoxy; or Rs and Rg are benzoyl, C;-Cichaloalkylsulfonyl, cam-
phorylsulfonyl, phenyl-Cs-Csalkylsulfonyl, Cs-C,zcycloalkyisulfonyl, naphthylsulfonyl, an-
thracylsulfonyl or phenanthrylsulfonyl; 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 -NR4~;

R; is hydrogen, phenyl, C;-Cisalkyl which is unsubstituted or substituted by phenyl, OH, C;-
Ciealkoxy, C»-Cqqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarb-
onyl, NRsRg, Gy-Cszalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-
Cealkanoyl; or R; is Co-Cigalkyl which is interrupted by one or more -O- and which is
unsubstituted or substituted by phenyl, OH, C;-Cisalkoxy, C,-Cizalkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl, NRsRs, C1-Cialkylsulfonyl,
phenylisulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl; or Ry is Cp-
Cisalkanoyl which is unsubstituted or substituted by phenyl, OH, C,-Ci.alkoxy, C.-
Ci2alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NR;Rs,
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C4-Cyealkylsulfonyl, phenylsuifonyl, (4-methylphenyl)sulfonyl, and/or by C,:Cealkanoyl;
or Ry is Cy-Cygalkylsulfonyl which is unsubstituted or substituted by phenyl, OH, Cs-
Cizalkoxy, Co-Cyzalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenylthiocar-
bonyl, NRsRs, Ci-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by
C.-Cealkanoyl; or R; is phenylsulfonyl which is unsubstituted or substituted by one or
more halogen, C;-Cjhaloalkyl, CN, NO,, C-Cjsalkyl, phenyl, C;-C,alkylthio, C4-Cyqalkoxy
and/or phenoxy; or Ry is benzoyl, C1-Cq1ghaloalkylsulfonyl, camphorylsulfonyl, phenyl-
C1-Caalkylsulfonyl, C3-C4zcycloalkylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or phen-
anthrylsulfonyi;

Re, Rs and Ryy  independently of one another are C4-Cgalkyl which is unsubstituted or sub-
stituted by halogen; or Rs, Ry and Ry, are phenyl which is unsubstituted or substituted by
Ci-Cqalkyl or halogen; or Rg and Ry, together are 1,2-phenylene or C,-Cgalkylene which
is unsubstituted or substituted by C4-C,alkyl or halogen;

Ar'y is C;-Cyealkyl which is unsubstituted or substituted by Cz-Caecycloalkyl; or Ary is Cs-
Caocycloalkyl, C;-Cghaloalkyl, C5-Cialkenyl, C;-Cgcycloalkenyl, Cg-Cyobicycloalkenyl,
camphoryl; or Ar'y is phenyl, which is unsubstituted or substituted by one or more C;-C12-
alkyl, C-Cshaloalkyl, phenyl-C,-Cs-alkyl, halogen, phenyl, OR’;, NR'sR’s, SR’;, SOR’;,
and/or SO;R’;, optionally the substituents OR’;, SR’y and NR’sR’s form 5- or 6-membered
rings, via the radicals R’s, R’s, R’s and/or R'7, with further substituents on the phenyl ring
or with one of the carbon atoms of the phenyl ring; or Ar'y is naphthyl, anthracyl or phe-
nanthryl, wherein the radicals naphthyl, anthracyl and phenanthryl are unsubstituted or
substituted by C;-Cealkyl, phenyl, OR’y, NR'sR’s, SR’;, SOR?, and/or SO,R", optionally
the substituents OR's, SR’y and NR'’;R’s form 5- or 6-membered rings, via the radicals
R's, R’s, R's 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 phenanthryl ring; or
Ar; is a heteroary! radical which is unsubstituted or substituted by C,-Cgalkyl, phenyl,
OR’s , NR’sR’s, SR, SOR’;, and/or SOzR";, optionally the substituents OR’;, SR’y and
NR’sR’s form 5- or 6-membered rings, via the radicals R’s, R's, R’s and/or R’y with further
substituents on the heteroaryl ring or with one of the carbon atoms of the heteroaryl ring;

and wherein the radicals C,-Cy.alkyl, phenyl, naphthyl, anthracyl, phenanthryl or the het-

eroaryl radical optionally are substituted by 1 to 3 of the groups groups _g__o-w ,
Il
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0 o] Ris R0

“ II — +| — + | —
—-O—ﬁ-—-o M-, —GC—OM | _'T“"Rm , —S—R, L andlor

0] Ry
—1—R,, L

and wherein all radicals Ar’; optionally additionally are substituted by a group having a -
0O-C-bond or a -O-Si-bond which cleaves upon the action of an acid,;

Ar”; is phenylene, naphthylene, ‘@‘C"%.‘@* , diphenylene or oxydi-

phenylene, wherein these radicals are unsubstituted or substituted by C;-Cyqalkyl; or

Ar"; is C4-Cysalkylene or _< > 'D_D?‘D‘Q‘ . wherein all radicals

0
Ar"; optionally are substituted by 1 to 3 of the groups groups _g_o-w '
|
0 Ris R,
“ SV ” -n 2t +| - +| -
—-O-—-ﬁ—OM , —C—OM | —I?—H,G L , —S—R, L andlor
R17
—+—I—-R23 L

and wherein all radicals Ar”; optionally additionally are substituted by a group having a -
O-C-bond or a -O-Si-bond which cleaves upon the action of an acid;

is -O-, -S-, -NR'4-, -CO-, -O(CO)-, -S(CO)-, -NR'4(CO)-, -SO-, -80,-, or -0OS0O,-;

is C;-Cyzalkylene or C,-Cyzalkylene, which is interrupted by one or more -O-, -S-, -NR’,-,
-CO-, -O(CO)-, -S(CO)-, -NR’4(CO)-, -SO-, -SO,-, and/or -0S0,; and wherein the radi-
cals C4-Cyzalkylene and C»-Cyqalkylene optionally are substituted by 1 to 3 of the groups

; i j o 1
. - + _
groups ___g_o-w , —0—|S!—-0‘M*, —C—OM" -—!}l--Fi16 L, —8—R, L
Il 5 R,

+ —_—
andfor —I—R, L ;

R’y  is hydrogen, C-Cisalkyl which is unsubstituted or substituted by phenyl, OH, C;-
Cioalkoxy, C,-Cisalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylithio-
carbonyl, NR’sR’s, C4-Cizalkylsulfonyl, phenylsulfonyl, (4-methylphenyt)sulfonyl and/or by
C,-Cgalkanoyl; or R’y is Cp-Csgalkyl which is interrupted by one or mare -O-, and which
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is unsubstituted or substituted by phenyl, OH, C,-C;zalkoxy, C»-Cq.alkoxycarbonyl, phen-
oxy, phenoxycarbonyl, phenyithio, phenyithiocarbonyl, NR’sR's, C;-Cizalkylsulfonyl,
phenylsulfonyl, (4-methylphenyl)sulionyl and/or by C>-Cealkanoyl; or R’s is phenyl which
is unsubstituted or substituted by OH, C;-Cygalkyl, halogen and/or C,-Cy.alkoxy, or R’
is C2-Cygalkanoyl which is unsubstituted or substituted by phenyl, OH, C;-Cs.alkoxy, C»-
C+zalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, NR'sR’s,
C;-Cqoalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;
or R’y is C4-Cygalkylsulfonyl which is unsubstituted or substituted by phenyl, OH, C,-C;..
alkoxy, C.-Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocar-
bonyl, NR’sR’s, C;-Czalkylsulfonyl, phenylsulfonyl, (4-methyiphenyl)sulfonyl, and/or by
C.-Csalkanoyl; or R’; is phenyisulfonyl which is unsubstituted or substituted by one or
more halogen, C;-C;haloalkyl, CN, NO,, C4-Cgalkyl, phenyl, C-Cjalkylthio, C4-Csaikoxy
and/or phenoxy;, or R4 is benzoyl, C,-Cychaloalkylsulfonyl, camphorylsulfonyl, phenyi-
C1-Caalkylsulfonyl, C3-Cyacycloalkylsulfonyl, naphthylsulfonyl, anthracylsulfony! or phen-
anthrylsulfonyl; and wherein the radicals Cy-Cygalkyl, C,-C,galkyl, phenyl, C»-C1salkanoyl,
phenylsulfonyl, benzoyl, Ci-Cychaloalkylsulfonyl, camphorsulfonyl, phenyl-C,-
Caalkylsulfonyl, Cs-Ciacycloalkyisulfonyl, naphthylsulfonyl, anthracylsulfonyl or phe-

Q
nanthrylsulfonyl optionally are substituted by 1 to 3 of the groups groups —|s|,—o‘M* ,
I
0 o Ris 20
” . “ — +| - + I -
—-O-—ﬁ-—OM , —GC—OMm | '—'il"“Rm L, —S8—R, L andlor
o Rys
R, L

R’s and R’s independently of each other are hydrogen or C;-Cjsalkyl which is unsubsti-
tuted or substituted by OH, Cs-C,alkoxy, C,-Cysalkoxycarbonyl, phenoxy, phenoxycar-
bonyl, phenylthio, phenylthiocarbonyl, phenylamino, phenylaminocarbonyl, C4-Cs.alkyl-
sulfonyl, phenylsulfonyl, (4-methyl-phenyl)sulfonyl and/or C;-Csalkanoyl; or R'’s and R’
are C,-Cigalkyl which is interrupted by one or more -O-, and which is unsubstituted or
substituted by OH, C;-Csalkoxy, C.-Cisalkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenyithio, phenylthiocarbonyl, phenylamino, phenylaminocarbonyl, C;-Cizalkyisulionyl,
phenylsuifonyl, (4-methylphenyl)sulfonyl and/or C-Cgalkanoyl; or R's andR’s are phenyl
which is unsubstituted or substituted by OH, C;-Cygalkyl, halogen and/or C,-Cyalkoxy;
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or R’s and R’s are C,-Cygalkanoyl, which is unsubstituted or substituted by phenyl, OH,
C4-Cyqalkoxy, Co-Ciqalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthio-
carbonyl, phenylamino, phenylaminocarbonyl, Ci-Cizalkylsuifonyl, phenylsuifonyl, (4-
methylphenyl)sulfonyl, and/or by C,-Cgalkanoyl; or R’s and R’s are C;-Cygalkylsulfonyl
which is unsubstituted or substituted by phenyl, OH, C,-Cysalkoxy, C.-C.alkoxycarbonyl,
phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, phenylamino, phenylamino-
carbonyl, C¢-Czalkylisulfonyl, phenylsuifonyl, (4-methylphenyl)sulfonyl, and/or by C,-
Cealkanoyl; or R’s and R's are phenyisulfonyl which is unsubstituted or substituted by
one or more halogen, C¢-Cshaloalkyl, CN, NO,, C;-C,galkyl, phenyl, C}-C.;alkylthio, Cy-
Ci.alkoxy and/or phenoxy; or R’s and R's are benzoyl, C-Cyshaloalkylsuifonyl, cam-
phorylsulfonyl, phenyl-C4-Csalkylsulfonyl, Cs-Cyscycloalkylsulfonyl, naphthylsuifonyl, an-
thracylsulfonyl or phenanthrylsulfonyl; or R’s and R’s, 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 -NR's; and wherein the radicals C,-Cygalkyl, C,-Cigalkyl, phenyl, C,-
Ciealkanoyl, C;-C,galkylsulfonyl, phenylsulfonyl, benzoyl, C;-Cichaloalkylsulfonyl, cam-
phorsulfonyl, phenyl-C4-Caalkylsulfonyl, C3-Ci.cycloalkylsulfonyl, naphthylsulfonyl, an-
thracylsulfonyl or phenanthrylsulfonyl optionally are substituted by 1 to 3 of the groups

o ﬁ ﬁ T15 Rz
. + - + -
groups —g—O'M*' ’ —o_ﬁ—0M+ 1 —C—o M+ y —T_Hm L [} —S_R21 L
I o R,,

+ —_
and/or —I1—R, L ;

R’z  is hydrogen, phenyl, C;-Cqsalkyl which is unsubstituted or substituted by phenyl,
OH, C4-Caalkoxy, Co-Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenyi-
thiocarbonyl, NR'sR’s, C1-C12ali<ylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl,
and/or by C-Cealkanoyl; or R’ is C,-Cygalkyl which is interrupted by one or more -O-
and which unsubstituted or substituted by phenyl, OH, C;-Cyatkoxy, C,-
Cisalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio, phenylthiocarbonyl, NR'sR’s,
C;-Ci2alkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Cgalkanoyl;
or R; is C,-Cigalkanoyl which is unsubstituted or substituted by phenyl, OH, C;i-
Ciealkoxy, Cp-Cy.alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocar-
bonyl, NR'sR’s, C;-Cyzalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by
Cs,-Cealkanoyl; or R'; is C-Cygalkylsulfonyl which is unsubstituted or substituted by
phenyl, OH, C4-Cyalkoxy, C»-Ci.alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenyithio,
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phenylthiocarbonyl, NR’sR’, C1-Cyalkylsulfonyl, phenylsuifonyl, (4-
methylphenyl)sulfonyl, and/or by C,-Csalkanoyl; or R’ is phenyisulfonyl which is un-
substituted or substituted by one or more halogen, C;-C haloalkyl, CN, NO,, C;-C1galkyl,
phenyl, C-Cjalkylthio, C;-Cizalkoxy and/or phenoxy; or R% is benzoyi,
C1-Cyohaloalkyisulfonyl, camphorylsulfonyl, phenyl-C,-Csalkylsulfonyl, Cs-
Ciacycloalkylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or phenanthrylsulfonyl; and
wherein the radicals C-Cigalkyl, C>-Cygalkyl, C,-Cigalkanoyl, C;-Cgalkylsulfonyi, phen-
yisulfonyl, benzoyl, C,-Cyshaloalkylsulfonyl, camphorsulfonyl, phenyl-C,-Csalkylsulfonyl,
Cs-Cyocycloalkylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or phenanthrylsulfonyl op-

tionally are substituted by 1 to 3 of the groups —@—O'M" , —O—!SI—O'M+ ,
I i
] H15 RZO
| + - 4 - + -
—C—OM", —N—Ry L, —S—R, L andor —I—Ry L;
H17
provided that at least one of the radicals Ar'y, Ar”y, Dy, R4, R’s, R’s or R’ is substituted by
0 i i e
1 to 3 groups —ﬁ—o'M+ , —O—-ﬁ—O‘M" , —C—OM" | —T_Rw L,
I:‘17
i:‘20
'is_ﬂm L~ and/or _t_l—Hza L;
I?15 H21
M* is Hm—tlil"'ﬂm , HZ(,—+S—H22 , F!24-—I+—H23, Li*, Na*, K*, Cs*, 1/2Mg®, 1/2Ca* or
R17
1/2Ba®;
o} 0 0
L is F, CI, Br, I', HSOy, 1/280, NOy, nm—-—:s:——o_ , Hw-o—-lls:-o—, A—t—G , B(Rig)s,
0

ClO4, BF,, PF¢’, AsFg or SbFg;

Ris, Ris, Riz and Ryg  independently of each other are hydrogen or phenyl which is unsub-
stituted or substituted by one or more C,-Cyzalkyl, halogen, -NO,, -CN, phenyl, C-C,-
alkoxy, hydroxy, C,-Cj.alkoxycarbonyl, phenoxy, phenoxycarbonyl, C,-Cjalkylthio,
phenylthio, C,-Cizalkanoyl, C,-Cs.alkanoyloxy, benzoy! and/or benzoyloxy; or Rys, Rs,
Ri7 and Ryg are C4-Cyz alkyl, Co-Cyzalkyl which is interrupted by one or more -O-, and
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wherein the radicals C;-C;; alkyl and C,-Cssalkyl are unsubstituted or substituted by one
or more halogen, hydroxy, -NO,, -CN, phenyl, C,-Ci.alkoxycarbonyl, phenoxy, phenoxy-
carbonyl, C4-C,alkylthio, phenylthio, C,-Cialkanoyl, C,-Cysalkanoyloxy, benzoyl and/or
benzoyloxy; or Rys and Ry, if appropriate together with C,-C.alkylene, -O-, -S-, or -CO-,
form fused ring; or Rys and Ry, if appropriate together with C4-C,alkylene, -O-, -S-, or -
CO-, form a 5-, 6-, or 7-membered ring;

Rys is phenyl, which is unsubstituted or substituted by one or more C;-Cisalkyl, halogen,
-NO;, -CN, phenyl, Cy-C,alkoxy, C,-Cyalkoxycarbonyl, phenoxy, phenoxycarbonyl, C-
C,alkylthio, phenylthio, C>-Cyzalkanoyl, C,-Cialkanoyloxy, benzoyl, benzoyloxy; or Rig
is Cy-Cyoalkyl, or C,-Cyzalkyl which is interrupted by one or more -O-, wherein the radi-
cals Cy-Cqqalkyl, and C,-Cyzalkyl are unsubstituted or substituted by one or more halo-
gen, hydroxy, -NO,, -CN, phenyl, C,-Cyzalkoxycarbonyl, phenoxy, phenoxycarbonyi, C;-
Caalkylthio, phenylthio, C,-Cyzalkanoyl, C»-Cqsalkanoyloxy, benzoyl and/or benzoyloxy;

Rz, Ry and Ra; independently of each other are phenyl, which is unsubstituted or substitu-
ted by one or more C4-C; alkyl, halogen, -NO,, -CN, phenyl, C;-C,alkoxy, hydroxy, C.-
Cialkoxycarbonyl, phenoxy, phenoxycarbonyl, C,-C,alkyithio, phenylthio, Cx
Cizalkanoyl, C,-Cyqalkanoyloxy, benzoyl and/or benzoyloxy; or Ry, Rz and Rz  inde-
pendently of each other are C,-C, alkyl, C2-Cyzalkyl which is interrupted by one or more
-O-, and wherein the radicals C;-C,; alkyl and Cp-Cszalkyl are unsubstituted or substitu-
ted by one or more halogen, hydroxy, -NO, -CN, phenyl, C,-Cy.alkoxycarbonyl,
phenoxy, phenoxycarbonyl, C;i-Csalkylthio, phenylthio, Cz-Ci.alkanoyl, C,-
Cizalkanoyloxy, benzoyl and/or benzoyloxy; or Ry and Ry, if appropriate together with
C,-Calkylene, -O-, -S-, or -CO-, form a fused ring; or Ry and Ry, if appropriate to-
gether with C,-C,alkylens, -O-, -S-, or -CO-, form a 5-, 6-, or 7-membered ring; and

R and Rzs  independently of each other are phenyl, which is unsubstituted or substituted
by one or more of Ci-Cyalkyl, halogen, -NO,, -CN, phenyl, C,-Csalkoxy, hydroxy, Ca-
Cizalkoxycarbonyl, phenoxy, phenoxycarbonyl, C;-C,alkylthio, phenyithio, Cz-Cis-
alkanoyl, C,-Cyqalkanoyloxy, benzoyl and/or benzoyloxy; or Ras and Rz, if appropriate
together with C;-Cpalkylene, -O-, -S-, or ~CO-, form fused ring.

2. A chemically amplified photoresist composition according to claim 1 comprising com-

pounds of the formula |, I, lll, IV or V, wherein

R, is Cy-Cygalkyisulfonyl, C,-Ciohaloalkylsulfonyl, camphorylsulfonyl, phenyl-C;-Csalkylsul-
fonyl, phenylsulfonyl or naphthylsulfonyl, wherein the groups phenyl and naphthyl of the
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radicals phenyl-C4-Caalkylsulfonyl, phenylsulfonyl and naphthylsulfonyl are unsubstituted
or substituted by one or more halogen, C4-Csalkyl or C4-Cialkoxy;

R, is fluorine;

Ar, is phenylene;

Ay, Ay, A, As, As, Ag, A7, Ag, Ag, Ay, Ajp and Agz  independently of each other are a direct
bond, -O-, -S- or -O(CO)-; or Ay, Ay, Ag, As, As, As, A7, Ag, Ag, Atg, Atg and Ay, are Cy-
C,2alkylene or phenylene;

Y. is Gy-Cyalkylene which is substituted by ORy;

Y. is a trivalent radical of C{-Cy.alkylene, phenylene or heterocyclic ring ;

Y, is a tetravalent radical of C4-Cy.alkylene;

X s fluorine;

R, is hydrogen, phenyl, C;-Cygalkyl, C.-Cigalkanoyl, benzoyl, C;-Cygalkylsuifonyl, C4-Cyo-
haloalkylsulfonyl, camphorylsulfonyl, phenyl-C,-Csalkylsulfonyl, phenyisulfonyl or
naphthylsulfonyl, wherein the groups phenyl and naphthyl of the radicals phenyl-C4-Cs-

alkylsulfonyl, phenylsulfonyl and naphthylsulfonyl are unsubstituted or substituted by one
or more halogen, C-Cysalkyl or C;-Cjalkoxy.

3. A chemically amplified photoresist composition according to claim 1 comprising com-

pounds of the formula |, i, IV or V, wherein

R: is Ci-Cysalkylsulfonyl, C-Cghaloalkylsulfonyl, naphthylsulfonyl or phenylsulfonyl which is
unsubstituted or substituted by halogen, wherein ;

R. is halogen;

Ary is phenylene;

Ay, Az, Ay, Ay, A5, A, A, Ag, Ag, Ay, Ajy and Ay, independently of each other are a direct
bond, -O-, O(CO) or C-C1zalkylene;

Y1 is Cq-Cyqalkylene which is substituted by ORy; or Y, is C,-Cyzalkylene, which is inter-
rupted by -OSQO,-;

Y. is a trivalent radical of C;-C.alkylene or a trivalent heterocyclic ring;

X is halogen;

R: is hydrogen or C,-Cigalkanoyl;

Ar’y is phenyl, which is unsubstituted or substituted by OR’,;

0O

R’s is Ci-C,aalkyl which is unsubstituted or substituted by —-—'s—o‘m+ ;

I
o
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5. A chemically amplified positive photoresist composition according to claim 4, comptising
(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 monometic 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

(a3) at least one alkali-soluble monomeric, oligomeric or polymeric compound; and

(b) as photosensitive acid donor, at least one compound of formula i, Ii, 1ll, IV, V, VI or VII.

6. A chemically ampilified 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 I, I, Il IV, V, VI and VI.

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 com-
pounds (b1), other photoinitiators (d), and/or sensitizers (e).

9. A process for the preparation of a photoresist by
(1) applying to a substrate a composition according to claim 1;
(2) post apply baking the composition at temperatures between 60°C and 160°C;
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(5) developing with a solvent or with an aqueous alkaline developer.
10. A compound of the formula |, II, [il, IV, V, V] and VII as defined in claim 1.

11. A process for the specific preparation of the thermally stable isomer of the oxime ester
compounds of formula I, 1§, lll, IV, V, VI and VIl according to claim 1 by

(1) treating the isomeric mixture of the corresponding free oxime compounds of formula I,
i, 1l WY V' or VI', obtained by conventional methods,
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Wherein R11 RQ! Rav Xv Arh Ar‘lll Ar1"' Ah A21 A31 A4! A51 AG: A7l AB’ A9| A‘IO! AH: A121
Y1, Yz and Y3 are as defined in claim 1,
with an acid; and
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(2) reacting the thus prepared single isometic free oxime compound with the corresponding
acid halides or acid anhydrides of formula XV, XVI or XVil
R.Cl  (XV), R-O-R; (XVI), Cl-Ra-Cl  (XVII).

12. A 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 |, 11, llI, 1V, V, VI or
Vil according to claim 10.

13. Use of compounds of formula i, i, lll, iV, V, VI or VIi according to claim 10 as photosen-
sitive acid donors in compositions that can be crosslinked under the action of an acid and/or
as dissolution enhancers in compositions wherein the solubility is increased under the action
of an acid.

14. Process for crosslinking compounds that can be crosslinked under the action of an acid,
which method comprises adding a compound of formula I, 11, lll, IV, V, VI and/or VI accord-
ing 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. 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.



