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Ri is Cy-Cyealkylsulfonyl, C;-Cichaloalkylsulfonyl, camphoryisulfonyl, phenyl-C;-Caalkylsul-
fonyl, Cs-Cyocycloalkylsulfonyl, phenylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or
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(4- et hyl presd\Re) %r@l@xﬁigpﬁlkamvﬂlwcwﬁ WU@MtﬁéﬁbwbSﬂbﬁe wph@'lybr@ﬂyﬁs@lzf onyl

G- Canal onl Ty GREC e Hvpentdih, it onapoeaueR)  AfenIARE onerviticr

andl or pherk@xayl, pheririamine, mﬂﬂgmlnomm@ﬂhaq:o@izawsmuomﬂnyphenvlsulfonyl (4-

rapnt byl sul T onpErer AT o OSGARREN or Ay et A CroRiGRIN), 1o

lr3 adi ca: S owmraalunyubstmmd:bealuswu)eq&mmnyl Opi, GrBaidH@mmwz-Cﬁalkmjcalbloﬁyinyl
phony! - C, CEIFRSRZ shBhdyloattanf hery SREDHSHIb o, nnepremiros ahpayigmine

ant hr acyl s.afhamyl, Gr-Cphikylsulfonyt, I‘Pfkehslaulfcmyyl(4apethxdpla£br1y!)smfoeyls nsltart oyt €3- by 1

to 3 of th . -s-9

N R o L CaR: b0 R i fre' BheisyPufeq i sttty or sdegidd oy

each ot her aeeommdreobaiagen, @;C.0aBakily CNMNQ:H G- eatign) ipbienylu Ce €. aikyithio, C1-
bstitut k

substitu ecb béfﬁ(@p%r%/o ﬁé%%.pheﬁ %}lﬁfihg(r% Oﬁ@ﬁ%@gﬁ% nC@ﬁaqgéi%Xsulfonyl cam-

phenoxycar bor21y enyl I oC amn
phenyl am naf@nisuiiphyl, gheil-CaiOsglkysulfooply IC5- qzivgdyalkyu;dltmyll, naphthylsuifonyl, an-

(4- net hyl - a

G2 Cosal ky Ry el S aterBRnREhite ¥ HORY m, «SattSrSf i FitipoBl Brom to
unsubst it utwhicfothey are gttachedpiotm talf-c@ dry7-BeimberedCihgl widehymay be interrupted by -
C2- C, 2al koxy %rlﬁ,o . phenoxy, phenoxycarbonyl, phenylthio,
phenyl t hi ocar yl', *Bhenyl am no, phenyl ani nocar bonyl, Cl1-d 2al kyl sul fonyl)

pheny! suRf Oslhydrogdn mkiehyl, ShSmalkyswhitio ispinsabstituted i siibstiuteth IS\ phiergl, R $1and

“hal ogen andr eI, EF SRRy bLER. of ”biﬁcé}r%éﬁﬁpgénsﬁ@%opﬁe Rees

unsubst i t utangl, NRsRgjoG1- Ct,gamgldultbﬁyp lpbansulfﬂWl @hn&hﬂ@h&%}éulfonyl and/or by Cz

“phenyl L hi ocPBORGYY BBV Grna O HBRY IRl BgNS oCmocé A agd whieh dhy

phenyf sul f amglbstitgteet bvl mvsﬂwtebs tHyf @hmhyl oW/ ;- C@Malﬁﬁ(gcs@i -5aaRBkycafdoni, S -
and R 6 are_ Cl-Ci Bal kyl sul f ony unsubst i t ut Qor substi't ut ed b
phenyl , OH,PRe0OYY, Z%QeRé&XPart@EyCPEQ"ML@BQy@ P%‘HWarbﬁﬁﬂnblﬁp o Freraaisviayl Vl'yl
phenyl t hi o, phehgBiiFdnyi, OLamayphenyhRaNoH ipye rbogylg -
C--d 2al kyl sul ?Ionylrw it foyg)sﬁ frang Ryl ph%w )séimﬁoI ayl O I8 ey
C2Csal kanoyl; or Rs and Rs are phenyl sul fonyl which is unsubstituted or
substituted by one or nore hal ogen, Cl-C4hal oal kyl, CN, NO2, Cl-0C sal kyl,
phenyl, Ci-C4al kylthio, Cl1d 2al koxy andl or phenoxy; or RS and R s are
benzoyl, G -C~ohal oal kyl sul fonyl, canphoryl sul fonyl)

phenyl - C1- C3al kyl sul fonyl CS C~20yc| oaI kyI suI fonyl napht hyl sul f onyl



groups -Sl -
and/or + |-

o~-M+ ~ -OSOM+, -COM, -NRs ~, -S'R2, ~to O R~
R23 L ; R, is hydrogen, phenyl, C~-C~eal kyl which is

unsubst i twpad,2e376substi tuted by phenyl, OH, C, - 2al koxy, PCT/EP01/10784

C2- A 2al koxycar bonyl , phenoxy, phenoxycar bonyl , phenyl t hio, phenyl -

t hi ocarbonyl, NR SR s, C1-d 2al kyl sul fonyl, phenyl sul fonyl,

(4- et hyl phenyl ) sul fonyl, and/or by CZ- aI kanoyl; or R~ is C2-C eal kyl
which is interrupted by one or nore -Ga and whi ch unsubstituted or
substituted by phenyl, OH C~-d 2ai koxy, C2C, 2al koxycarbonyl, phenoxy,
phenoxycar ggaikanoyheumioht i Onsqmbﬁtn;édt bit eul@snhnerylby PRy OH, C;-Cyalkoxy, cg-

L
substit ut ecb1tw12ﬂhﬁ§mfony|0ﬂheﬁ‘5ﬁs Ifongll%—rr@ﬂWHeﬂE)Sulf@yl Caﬁ@!bkwy@@CMbyl

.C2-Csal kan

BT a1 1 g Coeyenl e & wheskelg

I ocarb

Cz- Csal kan(mgalk@)ly EquQaﬂ(&jcéﬂJ&@}I kaeﬁuky‘ @h)ého%rﬁbnyl Sphmuhiat biidHyRlocr-

substi t ut ed

phenoxycar
G -d zal kylg

Cz- Csal kano

- C-2a oxlyécar bon phenoxy,

)nggr%n91tq12q5kylﬁgl{gm,| e isulforhy A-megey braaadtoryl, andior by
yﬁud:é I p*&?W'@ Hhér@lﬂ(ﬁfcnﬁ Wﬁﬁihw 'uﬁé\ﬂi%‘f {Lﬁédlb? éhrbétltuté%f'EU Bhe BY

I' s unsubstituted or

Subst it ut edMeip twnng Crrirbaionliib e N3 Cothealbhibonyl. Gnalothocs. ralony|
phenyl, Cl-£Amd I‘p)ﬂehbhp &]R %E%WBC@@%rﬁioaﬂ@Eﬂmccﬁ Cgﬁoi}lléuﬁoﬂ? }ﬂll)

C1-d ohal oal kyl suI fonyl, él sul
C3C, zcycl oa¢kﬂagl!$vlrs@lfgrwl Qaeqamyﬁ@awwl&w na@mt\mtaf@pylsemth@w ulfanyl or phen-
phenant hr ylg,ﬂll\&gg .and wherein the radicals C, -G eal kyi, Cz-C, eal kyl,

Cz- C, eal kanoyl

'Balkylsulfonyl, phenyl sul fonyl , benzoyl,

G -C, oha!Ro&lsla}’lldsﬂnbf oins}eapendanWrcml grother arepGelyalkyCwhichas knsuhstitutadydr, sub-
C3- G zcycl og'Ht

phenant hryl su‘h&(’)?{y :hgg’gg'{‘i’%% + y! agrrg Bﬁ% éﬁﬁ%ﬁﬁs@%g@aﬁgyolé Sgt;SﬂM%d %¥ oups

groups - | | -Gi-Ghaliyl oOhalbgén; Mt Rg aﬁdF&Btd@ather @te U2ighenyldhdrors Ch-Cealkyterfe- Wwilldh L

and/ or -~ |

bRl Bh s Ao Sy

a1 o, et B QRLRER I G (AR o o o e 1 To 3 oroups of

groups - ASr a5 réy+Cpalkyl-vehicHOisMinsubstitite® dVHsubsﬁmthsbchs-Cgbbyél])alEylrorqu is &Rz,

a@c@@“%@gﬂkvﬂq%%a"? Ve CESpoRlidniT (e ebsatiohn,

and/ or

Li +,

c-, Br , I
B(Rls)a I!
and R18 ind
stituted or
phenyl, C, -

eam ; or Alrl, 285pHemyl, Wit is uRsuBstituted or stib&litted by one oRm%r@Q o

R16, R1,

100 G aon S B S ok ORten SRR B SO,

arsdiSS ORI, ogtidnalip tre substilests OR' G SRR dad NR'ERY, RS- or BoRembdrdd
1%495, via the radicals R’s, R’s, R's and/or R’;, with further substituents on the phenyl ring
or with one of the carbon atoms of the phenyl ring; or Ar'; is naphthyl, anthracyl or phe-
nanthryl, wherein the radicals naphthyl, anthracyl and phenanthryl are unsubstituted or
substituted by Cy-Cgalkyl, phenyl, OR's, NR’;R's, SR’;, SOR';, and/or SO,R’, optionally
the substituents OR’;, SR'; 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'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;

L



al koxy, hydroxy, C2-d 2al koxycarbonyl, phenoxy, phenoxycarbonyl,

C, - Gal kyl t hi o, phenylthio, C2-d 2al kanoyl, C2-C, 2al kanoyl oxy, benzoyl
and/ or bepooyhsssy; or R15) R s, R, and R18 are C -C, 2 al pgr/Ep@iog8Lal kyl
which is interrupted by one or nore -O, and wherein the radicals C -C, 2
al kyl and C2-C, 2al kyl are unsubstituted or substituted by one or nore

hal ogen, hydroxy, -N02, -CN, phenyl, -'C, 2al koxycar bonyl, phenoxy,
phenoxycar bonyl , Cl-C4al kyl thi o, phenylthio, C2-C~2al kanoyl,

C2- d 2al kanoyl oxy, benzoyl andlor benzoyloxy; or R15 and R's, if

appr opri at antl agetdie thenatlicale, G 2ahlkyl) pheayl, naphthyl, Sinthracyl,- gE@nanthod or thedwett
ring; or R5 and Ri's, if appropriate together wi th Cl-Cal kyl ene0 -0, -5,
.or CO-, foremarylSadical optionally arensidstitytad by 1 tRIDOI thepdrevgs growns ch_L&OM '
unsubstituted or substituted by one or nore C, -C, 2al kyl, hal ogen% NO2)
-CN, phenyl, C, -C4al koxy, C2-C 2al koxycar b(wyl phenoxy, phenoxyCar bonyf,
+C, C4al kyl thi o, ﬁhenyl t hi o, C§ C, 2al kanoyl |1C2 d 2al kanoyf@xy benzoyl ,
benzoyl oxy; & C - C,Za,blo:-yb,M’for - [\zahksyL whi cht _-Lpaterrumcg& by
one or nore -8)|lwhere| n' the radicals’'C, - C|2al kyI and C2-C, Zal kyl are
unsubstituted orOsubstituted by one or nor @mal o0 gen, hydroxy, -NO02, -CN,
phenyl, C2-C,2al koxycarbonyl, phenoxy, phenoxycarbonyl, C, C4al kylthi o,
phenyl t hi o, —élﬂ-eﬂg@Lkanoyl C2- C, 2al kanoyl oxy, benzoyl and/or benzoyl oxy;

R29, R21 a | IS .
2, o2 SR e RARDEALAE o) oPlor Bl SRR oy bfptavng )

-CN) phenylO- OGDOTGMIW&%DWEWCE% upan mw@n iobay BCIdphenoxy
phenoxycar bonyl, C, -C4al kylthi o, phenylthio, C2C, 2al kanoyl

C2- C, 2al kanoyl oxy, benzoy( and/or benzg XyH R2, and R22 _
i ndependentARs o mweoe.heaprﬁméer@, al kyiphgnyleme jos oxydi-

interrupted by one or nore -0, and V\/n <] n the adicals C -C 2 al kyl and
C2- C, 2al kyIpmnﬂenmwméihtthé&drawcawmmrtsubstmtbd! opsebstitutead bg¢ G\aCogkyr, or
hydr oxy, -NO2) -CN, phenyl, 3 koxycar bony phenoxy, phenoxycar bonyl,
C, - Gal kyl t hi o c%nyl t hi o, - C2¢ kanoyl oxy, benzoyl

andl or benZdyl silkylope é’ﬁd R2 apprbpr| 3 oget heWh@feimall radicals

Cl- CZaIkerne -0, -S-, or - , formafusedrlng or R20 and R21, if
approprlateto %ether vvlth ClCZ | ene, , for a 5-, 6-,
or 7- memberd

H@“a'é(néfmbﬁWHteaZ@ nd@pé;ndgnmeygfﬁ“péaSFPU@Fhe% empheny! .
which is unsubstltut ed or substituted by one or nore of C -C, Za@;

hal ogen, -N02, - phenyl , C4al koxy, hyglroxy, C2-Cl2a koxycarbonyl
phenoxy, phenoxygarbonyl , C, - alal Kyl thio, phenyl thio, C2:¢*2al kanoyl,

C2C, 2al kanoy—l—ea—y—,s—bemzoyl amt/@r-Odhzqyl o-x;N—cPr,s R23 and—T?Sél—RbfL apphdipr i at e
toget her with C~@Ral kyl ene, -O, -S-, or Cl‘._b formfused ring. 12
The conpounds of “the fornul ae I, [, I, I'W VvV, VI and VIl are

characteri zed | n thgt they contain at |east two hal ogen atons on one of the
carbon atonms nExtiz & the oxime group. Preferably the conmpounds contain

t hree hal ogem wherath alivadioals & tdptionslly additietalyere subistituted bea @mumh@tr@uap

& euTal Ky ol L -GsiBRATROEN oBRfes Sop! B0 oA T sl asty buOLyFG o
o S8, eooE ML SO VICH M eSO 0800
tetradecth %rﬂ? aﬂ@g‘if}e orféxg @'gﬁﬁ'}/ Mﬁé&%fugﬁ%ﬁeﬁ% BEpre 'CS- e* @% Y
G - C4al kyl , mtcmﬁm)nr&@wd))- Lw4(no;py300r s@gl )éhd/oﬁO@?' gad wh@mrﬁﬁ@lrkanl and

Cl- C4al kyl are li | i near_or, branched and are mpl e, as defined
above up t o°AHE Qm?*'ﬂkﬁ"ﬁa’mg Garfrmerlkyiene eptiopally %f?éH%sm‘@d PY]f'éP@sQf the groupgr
exanpl e, Cl Cg-, especially Cl-£6-, prefegpably G - O4q1gl kyl, suclgas nethyl
or butyl. R is fordexanple C2-f12-, CA- Cll2-) Ge-C 2}, Ch- Ce- al Kyt .

C2- O 2al kyl growps ch_ll_sgiynt err-Opt8craiMt e orCse@dF al TINER b -O—S<R, L
Jnterrupted, for e bnple, fromgne to five tines, f exanple fromone to
three times or once or tw ce, by non-succes sive -0 ."Accordingly,
resulting structural units are for exanple: -Q(CH2)ZOH, -Q CH2)20CH3)
-Q(CH2CH20) —(H—QLOCHS - CH2CH2- O CH2CH3, -[CH2CH20]y CH3, wherein
y = 1-5, (CHZCHZO) 5CH2CH3, - CH2- CH(CH3) - O CHz- CH2CH3 or

-CHZCH( CH3) - O CH2- CH3. C3-C3ocycl oal kyl is a nono- or polycyclic aliphatic
ring, for exanple a nono-, bi- or tricyclic aliphatic ring, e.g. C3-C2o0-,
C3-C, 8-, C3-Cl2-, C3-C, ocycloal kyl. Exanples of nonocyclic rings are

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,
especially cycl opentyl and cycl ohexyl. Exanpl es of pol ycyclic rings are
per hydr oant hracyl, perhydrophenyat hryl, perhydronapht hyl,

per hydr of | uorenyl, perhydrochrysenyl, perhydropicenyl, adanantyl,



-13 11 and 12, wherein to the fornulae (1 )-(46) a bond to achieve the
"yl" has to be added. The person skilled in the art is aware of this fact.
I n gener ayjg obpes76ycl oal i phatic rings may formrepeating sPCHBPONHITSLNItS.
C2- C~-2af kenyl radicals my be nono- or polyunsaturated, |inear or branched
and are for exanple C2-Ce-, C2-Cs- or %2-C4alkeny|. Exampl es are allyl,
methal lyl, vinyl, 1, 1-dinethylallyl, I®utenyl, 3-butenyl, 2-butenyl,

1, 3- pent adi enyl, 5-hexenyl or 7-octenyl) especially allyl or vinyl.

CQ Cecycl oal kenyl ) may have one or nore double bonds and is for exanple
CA- Cs- cycl ] kepyry d% gerd CCIS, ganed cmlche@uhsubanamnla%uastnuteycblycmnﬁnw c1-

| t , i | | poct enyl | ] t d
oyel ohexenlsalsnk EribryRaRerBARe RPTOGs PR BRPRL CBRUNID( Bhegiios
bi cyclic aldsgjani HF{%HIQ,; cye, zgmy&auor@m%eﬁﬁsmﬁym@ rﬁ@th@lpﬁlgfwsaﬁ&@n@lﬁ/@m

wherein the doubl e bonds are either situated Int esarrerlna) ut may al so
.be situat e(par(?saufé't‘whrlq’fd%ﬂslq:z Qe@@vavhl%@mterf%ﬂ%v&ﬂe Oh MR AP j3Rdy

bi cycl us, ﬁé‘ﬁnéﬂﬁ%ht"edt&?@%stﬁut@d%?%h&%t?ﬂ OF-CARKL Tt AiIesycRbGHyE phBAY the

doubl e bonds are conju

bi cycl of 4. 2xy] dlb’@@@xysal%olylerP"&FW!thlo,b|P@96¥'$[04?a'@°ﬂ¥|ddﬂaaﬂs- & @e%llwlsuifonyl
0 cyelof & 2R (e Gy RS Py Sty i pren wic

bi cycl of 4. 0
bi cycl o[ 4. 2s ShsubstituBdeor- snbyututam @HnCt-ﬁaanlahplbgw an¢/oy éﬁ-@naalkﬁyy;t ®rifhe

fol i ow SO qsﬁ %1 %"{anbg‘rwﬁcl%lsqldsﬂgﬂw Fbﬁl%tlﬂlttor th& Tl gH,gfig’%{ggIkm&_C&_

Cl- d 2al kyl b
Cl1- C4- ZI ky|Cgmkomhpvhséspmx;r;]ffaﬂbmrboevlhphemdzthwprpbgwltbiesarbbuylyNBhB,s,

tyl t
R o
preferably mﬁﬁsﬁd@baihﬁsulbwihmlash iseurisybstituted or bubqtlllmdaby phenyl, OH C1-C12.
C2-d 2ai k L Gal i ki d
Shove. wh! GRS Bic o BBl dfeoly? ABnGEXbERR, TREh Mo IrerbRi6ehS
- g(())g (0-120-52))121- SB(BZSF; 6 1t-®12alkylsulfo®yl @hgnyl&ﬂiﬁﬂ%lptﬂﬁldmyményl)smlfonyl andllc]zr by I
and of';fj. OrGAHERARE, | POR Bhet ARy it (Pabsyged P RSTRASH BypRdpt o
{hg ~y{ ~mwnerte3halo@mp¢3c\\(‘slalwloalkyi LGN NO5) €134 5alicA, tphesylaﬂ’:{aCEallwlthm €,-G.afkoky o /
V-0 o art dnghonsy oF Ry s terzoy, Eiipndiopidipliipny. catngheisuienyk B0V
phenyl car rmﬁsaaﬂkwa@iw G;pCfacwhoalRmulfemmphtmlwlforﬁynmmmrabﬂﬁmnyleamna| Iy
iozet ﬁ; ZWO I%ul s nta rérélnﬁwéa ra%nc)ﬂsé 8 alkyTh(? 8133' ;[/II ;glgjetnlyprb Cswafl)kanoﬁr ably

phenylsulfonyl benzoyl, Ci-Cishaloalkylsulfonyl, camphorsulfonyl, phenyl-C;-

Csalkylsulfonyl, C;-Cicycloalkylsulfonyl, naphthylsulfonyl, anthracylsulfonyl or phe-

0
nanthrylsulfonyl optionally are substituted by 1 to 3 of the groups groups —Isl—o‘M* ,
, Il

ﬁ Q +T15 l-i.*ao
) - + -
——O—ﬁ—OM+ , —C—oM | "—“Il"‘R.s L , —S—R, L andfor
o R,y
+ -
—1—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



3,4,5-position of the phenyl ring. The radicals G -C Bal kyl in the group

C -d Bal kyl sul fonyl are neant to be linear or branched and have the

nmeani ngs wWewwhsPed above. The radical s C3- C3ocycl oal kyl i rcrmrogiorep

C3- C3ocyl oal kyl sul fonyl have the neani ngs descri bed above. Wen the

radi cal s napht hyl) phenanthryl, heteroaryl and anthracyl are substituted by
one or nore radicals, they are, for exanple, nono- to penta-substituted)
for exanple nono-, di- or tri-substituted, especially nono- or

di -substituted. When Ar'1l is a phenyl radical substituted by OR 4 , NR 5R s

and/ or by Shdbstitated btneOBl,let Challentys CRC dalkoxiErBbtiys, phandiy, spHenoxycSrboayl
6- menbered r,i nﬂﬁilchw at

_subst i t uent®¥e§ eor}‘fFMIHV agw?(ﬂiewl?rﬂin&g%ﬂy%rwgo%g% @t%ﬁ%l ?@HQ
phenyl 0 0 ﬁheﬁﬂsulfcﬁﬂyl wmawxwpﬁdnyl)émbhp\emm'gr 6-Calkarioyl; onRiandRY aedpldnybd ~

- heteroaryIWh'Eféﬁo‘t"ésé‘gﬁwgt?ﬁl ?%F@H QW@E ?tht@ﬂ&lj n%i‘%ﬂl P4 @%}?‘%E éé]ié%yl e

3-t theg I, d&&gbﬁrﬂl Hs are Cg-Cwalclixarﬁ%yﬁierﬁ&ﬁt ﬁ uﬁs?’%stntuté& \or ,subsl,;a‘tutéd by "phenWﬂ©Hel no
0O S an re as ne ove I an ren I SO ura

xant henyl | GriEnak oo Gtk Oy o DER Rhend, dnenaxeartony PERBINRRSYHOR 4
is as defi N&AbeHYRVeh ephéﬁwﬁrﬁﬁécaamypycacghu«ynsuﬁdwyazlﬂ{mmsulmr?z quy! ,

i sot hi azol yl or i soxazo?ﬁ/ Al so included are

el or o dmetipheraeafom. andordy Getekaordnor R 3l Be e Srcualatilionh |
Rd fused- Onwﬁf:l‘i’@ﬁrisﬁbﬂftﬁ’tﬁl@,orfs%stlﬁifé’%tﬁ*]ﬁhé?@ﬂﬁﬂn 22 ohikby, B207 8kBkRMony.

benzofuranyl benzoxazol and ben | azo er exanples o

"het er oar y| RIYengxy Wnpwarb@yb@!aﬁ%ylw ehwtﬁ@ywbooylfphenmmmrthn\dammOR O
N as defi ne ye ) , = or
2, 3-di azi nyflar OCI1 %Y gailfﬂs‘iilllfglyl ng%ﬁﬁlt&wdoﬁlmém?ﬁhéhﬁ)léhf%yl u%}d%r bﬁ Gz
i soqui nol yl Ceaﬂ@nﬁyi; ylor Féq@md)ﬁ*azqrwhemﬂsqﬁn@ﬂamlqﬁyls unsnbatmtgd apﬁubstﬂb,tt%hy t he

term” heter% ¥l mofd ﬁaogsﬁl%e@4ﬁaﬁb%|kryﬁ<bwarhézd &@Xa%h@eng%}mx@m

\ ~ (R sR mis
0 N fined aBeelsoxycand/or phengyhr &6 nand R's aachenmyltGeChxbaloawsglfos\ylmgrmcar ry

the subO N C I

10- canphoryﬁﬁdrgr e cglhgﬁghﬁa%eéﬁa ﬂ@@ﬁﬁor&f Chgbuéﬂlo@é@%gw noypﬁ?@%!{ an-

exanpl e, actradylsulierybooplyenantuylsultepyl; oor Rieanch Bl togetheewitiatheynitiagenydtom to

Cl- C4al koxy X¥, b . t; | ei ng

possi bl e fo‘rNhit%ﬁ tﬂe&[%g?ﬁrggéﬁ?i ¢ % Al]ﬁ él 'g%(?/] rgﬂéﬂéﬂﬁ;{i@%ﬁ@ﬂ%g&é "ﬁ%ﬁtﬁptk %‘/\/’3p

carbon at on®-adrsbyt dNRie; brantc whérein the radlcals Ci-Cysalkyl, Co-Cygalkyl, phenyl, C.-
Cigalkanoyl, C,-Cisalkylsulfonyl, phenyisulfonyl, benzoyl, C,-Cishaloalkylsulfonyl, cam-
phorsulfonyl, phenyl-C,-Csalkylsulfonyl, Cs-Ci.cycloalkylsulfonyl, naphthyisulfonyl, an-
thracylsulfonyl or phenanthrylsulfonyl optionally are substituted by 1 to 3 of the groups

|:‘20
-+ -

®)
; i i
—Ry L —S—R,, L

groups s —o—ﬁ—O'M+ , —C—OM
Il

N
l ,
R17

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;-



-16 G -Cdalkylhtio is for exanple, nethylthio, ethylthio, propylthio and
butylthio, it being possible for the alkyl radicals in alkyithio groups
havi ng nowe okb&16t wo carbon atons al so to be branched. C2PCsalPRuWI8ar bonyl
is (G-Coalkyl)-OC(O-, wherein C -Csalkyl is as defined above up to the
appropri ate nunber of car bon at ons. Ex;il | es are met hoxycar bonyl,

et hoxycar bonyi, propoxycarbonyl) butoxy arbonyl or pentyl oxycarbonyl, it"
bei ng possible for the alkyl radicals in al koxy groups having nore than two
carbon atons also to be branched. G -G ohal oal kyl and G - C4hal oal kyl are

G - Clo- andCalko®y; é)b-lo,{ialkuxmbmyl mhlepexyy bbenaxycationy), plnytjio,, Pl’(a'nylttll@arand

From one 1 ¢ AR HECRR SR ARl ety BREn PR b SRS

Exgrrpl es ar@z Cdatkanoyipt hotl R’; tig |0:,#01ga1lqimtfhd>1M which sl url]nlmubsuiuﬂeulorcnubstlt?ted byd

2- bronopro espe tri met r tric onmet Preere is
& e or oy BPE &, toedlii iR R bopl. phdich e Riclftonyt bR HB:
Ot %ha:zgalﬂﬁéh Itrﬁoﬁbdﬁ\?fl nedNa}Qa\ée up g, éélqlﬁ![ﬁﬂﬁy]pil a]'Eplnenylsttuenylpf cgabon
at ons a s are chl oropace ace rifluoro

et ai | tor B OUPRABNFSEI oI5 b GrBgAREBY 2 06 s AsvBHATY BEiRs ur y
trifluo r oaéubtsmhtearortsm@thht@a ®§RbYOr morghalbgery, ulcmalobwz O, NOb) (§1hC{6§Ikan0-

or pol y-subst tut ed b or Cl- haI oal k hal o | bein
as gef ?/ned %‘ﬂﬂ/gﬂovaré @@%@ P’Qyt ri clﬂ Cd%beﬁzg?ﬁ?r%é )
trifluor orrect:mlohaaawbulfdmpem adalmphaﬁﬂguﬂérhwor obpné@,u/m Ozakpagonyls fl @rine)

chl orine) bromne or chlorine aor fluorine, preferabl y

fluorine . Preysipal 'MSU@%MLKVﬁpthY‘s'#"@Py'e@WP@'S‘{H@MyPr phepanitryisuifanyl; | and

3- phenyl pr OWNéreanhE%&]&’é@@ULlain GO @Ikyretda;dpeﬂ A cﬁm%wulfanyp%m
Oxydi phenyl ene is ~ ~ ihen R5

e nitrogen
atom t o whi ¥sHlfoRdy ban@ybo%@mhalealmiﬂllfgnyl @mmorstﬂgwepéen%%@sﬂhﬁwﬁmw be
interrupte R a I
| nterrupt g%{lg?zcr:@oéiﬁwﬁhﬁonw ﬂa(\f\tﬁth)fl&flfoﬁ% _E%?aec&lggﬁrﬁk o?Vidh@HaﬁhMéﬁlf&‘\yP of-

G - d Bal kyl sul fonyl, phenyl -C, - C3al kyl sul'f onyl , camﬁ;or yI sul foﬁ

C, -G ohalo t g radi.cal s ey |
phenyl - C~- a&dg&ﬂ@ﬂ%& g%mnggt%ﬁ/w;ntg écm%égﬁ%‘@g.g}ggb{ a G%MC“EC% i eh'%fal'l
above) being linked to a sul fonyl group (-S02-). Accbrdingly, al®o
phenyl sul fonyI0 napht hyl s.'_yl fonyl) anghracyl sul fonyl and phenant hryl sul f onyl
refer to the cprresponding®radical sj‘?"nked to a sulfonyl group. Ri is for
exanpl e C2- Gi-ae-—@utlz-——besﬂ; &- - CasGR)y; al landson! f—-e-ﬂy-l—n G:oups havi ng a
-O-Cbond or a -0 Si-bondl which cleaves upon the action of an aci d, and

bei ng substituents of thewradical Ari) Ar| and Arl" are acid cleavabl e
groups which. | & CHIPRUNGS f f

L, 1V, V, B@Pﬂ&&ﬂ%ﬁﬁt elagtt%fe‘g%ﬂ%é Hdﬁ:g% \}ebober af”[rg F?“’eacr['glf E‘éhﬁ’stlnﬁeé by
acid. This effect is for exarrpbe descri bedjji n US 488§740. Exanp|'®s of
groups sui talmbsga@.;psw@dmpstengs AR theor-a it Ar +-CA-O'M” a,nd—m—rR,@ILe for
exanpl e known ort hoesters) tr|1|yl and benzgl groups, tert.-buty esters of
carboxylic acids, tert.-butyl arbonates of phenols or silyl ethers of

phenols, e.g E*££|(CH3)3) CH2-(CO-OC(CH3)3, _ _I' ' -(CO-OC(CH3) 3,
"0 (00 - O L3R 0N daisr BR—n_ L
+F|*1s +R21 .
M* is Hm—l\ll—ﬂm , Rig—8—R,, , Ry—I—R,, , Li*, Na*, K*, Cs*, 1/2Mg*, 1/2Ca® or
I:‘17
1/2Ba®;

O 0 0]
L" is F, CI, Br, I', HSOy, 1/280,%, NOy, n,g——%—o‘ , Rw-o—:s:—o—, R—t—G | BRue)

C|O4-, BF4-, PFa-, ASFe. or SbFﬁl;



wherein Rl1~ and R12 i ndeR~3 pendently of one another are hydrogen,

Cl- Csal kyl, C3-Cacycl oal kyl, phenyl -C,-C3al kyl, or R 1 and Rl12 together are
C2- CSai kweng2s3aed R13 i s unsubstituted or hal ogen-substi PGBEP@IOGHoal kyl )
unsubstituted or hal ogen-substitued C3-Cacycl oal kyl, or phenyl -G -C3-al kyl,
or) if RI1 and R-2 together are no C2-Sal kyl ene, R13 and R12 together may
be C2-C5al kyl ene, which may be interrupted by an -O-atomor an -Satom

C3- C3ocycl oal kyl ene is a biradical of nono- or polycyclic aliphatic ring)
for exanple a nono-) bi- or tricyclic aliphatic ring, e.g. C3-C2o0-,

C3- G a- RiEBRER, andCBy L, om;ezplendéntlyloénech ahanpneddeﬂgenmm@ynvl iwdiohi Iagesusbr e

| | |
ovel ohept yFEHEY ERRHSH BESor B BF S e oo itk 8 o G ar o
Bg; E);g; S?Ptafk?mymﬂgxy, (?gﬁaéalkmbﬁlmmy),logfgnaxWr phaﬁycﬂg?]wgg@pmmw ene,
-adanant yl eHB % 2:1 (g.‘[qa‘?iiar%y’; &%ﬁ@@ﬁéy'o i 99 r 'pﬁ’ }ﬁll%yne or Ris, Ree,
E: g;g: g%i mm«é%gce??ngpc%@wm %aélkﬁm)dhase?tgﬁmmm}w[oﬁe%r Alwedesdnane, .
] decyl ene, “@P@H '%IL‘ digalg’ ?1 ?ﬁ‘éﬁh%‘ ‘gquélﬂg 3'"5"%5“@?3&/@ W@é@lyd’[@ 2.1
LT bbbt o e, o e 1
spi r o[ 5. 2] &8¥PN¥n 1’%6“‘3/' 18, a]eaé@m e$9é 125Ny} 5825§: ﬁ'&%‘mog‘iﬁebe"fﬂy'g@%?ral

the cycl oaljeRRRidxy; ré aﬁ&lﬂ , AlafibiopAse o e'?tvﬁtHCGLtL‘ léﬁét-B- -8-, or -CO-,
Cl1- CBHal oal kylﬂgﬁné&l S rﬂ‘il,_% gﬁggrmno-d@'g: pol y-su |tut ed by hal ogen,

Gi - C8- al kylf@Rtfused FRY: fQJ'rR1eﬁa hee)f aaeroaéﬁfiemﬂ%ﬁm@ ﬁ%&lweaﬁe -f 5> O -

exampl e, f 1D RpG 4 8-, ghrd?q ,ﬁémgg\@d%gtv\o hal ogen substituents at the
al kyl ene radi cal . Exanp es are chl oronethylene) di chl or onet hyl ene,

di f1 uor dhretiphemi which-is uoshstibgsr ensubstitiited: byiane ofi MpieoEoFealkyl BalbgeN, di
chl or onet hy rat ed,
| i near or b*r@gchel\g?pandgér e 4¥ik Qféﬁ@éeﬂﬁé{m@;ﬂgﬁ%rﬁ&g%gﬁb@ y Ene.
Exanpl es arGakyithja, mpylﬂmp@aﬁiz@m)oyb@z&zaélmwn&y, bsneoy- lamymétw, of Ryg
pent a- 1, 3-di gn I, e Ve
one or nor g&l' gé'ﬁlb‘i%ie‘&!j 3’22% %k}(\%‘}f{dh’\}é uﬂ@ﬁ t%é&%@é%r%rga Ke ny%e'Hre{iﬁ‘!%/)égil
C6- C8- cycl cmlsk@ﬁmzalkgl aﬁde(?.ﬁrﬂ:@aiksdtaee Ulymbehmtedrgrl subetutute;dcﬁyocprmmenw%lnaéo-
cycl ohexeny, gs Ll N
cycl ohexenﬁ Ry(ﬁér af er éb h?%e @he& B{%Jﬁfé %gf’%ﬁé%&?@ﬁ%f’%’& gﬂ‘écl’ efers
to a bi cycIG@Ikwrmemﬁeemmgr%@'galkdmoyhCa@,fgaﬂ(asexdezw, baezayrarldzimrénedmwﬂw, bonds
and wher ub [ t may
al so be °’t u’étg ﬁ‘aq:? k‘%& E&F&E‘ﬂgopﬁ’&s gtgeé %Il’ Eﬁ%ﬁlgq@ 03‘0%1 s‘i’%’gﬁﬁ e%r%#f) bﬁHH t he
bi cycl us) ttbe by @nbl o rbmc&-ﬁ{zalkth;ahgem eUIQar -Gy rpheayl) Coaalkoxyphyrenyallhy t he
doubl e bon re gat
bi eyl of 4. SagEaByYqBnaty " FRefSnREGeny; 4 CrCrpleuiie:. sehsRYPenCr
bi cycl of 4. m@lbbldﬂb-%-@aalﬁandymm bémoylcdnd[oi b2n3dyiexyn oB Reyy Far sceRe,  inde-
bi cyclo[ 4.2 | ene | C 2
bi cycl of 4. f#e'ﬂ@ %éfaézﬁ- _e)ﬂaé%é B\)ﬂ% (&? Qﬁ@l%}ld"%hl's@%%m%‘% E\é"%ﬁ‘ @r more
r ﬁf er Ir ing t-Q-fde Wbéﬂeﬂv\th&g'adhalb@ﬁmgalﬂyland Co-B\.28lkyl ate IZln@.ub%tltuted-ersubstltu- -
P ~ A
\ \e ngnggl I'ted by one %Brre Fna(og?n,rhya%xy, -NO,, %H‘ pahéﬁ Ieng b,gélkoxycar\:onyl
phenoxy, phenoxycarbonyl, Ci-Caalkylthio,  phenylthio, C.-Cisalkanoyl, 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, Cs-Cqalkylthio, phenylithio, Cz-Ciealkanoyl, Cs-
Ci.alkanoyloxy, benzoyl and/or benzoyloxy; or Ras and Ry, if appropriate together with C-
Calkylene, -O-, -S-, or -CO-, form fused ring.



Phenant hrylene is, for exanple, A trivalent radical of G -d 2al kylene is

| i near or branched and is, for exanple, G-Cg-, C1-C6H, -~- ~ -H CH2 or
C~- C4- al Wybemess7&xanples are CH3 ~ ~ HZ H H2 Hx ~ - Hx HZ PCHEPH210784A
trivalent radical of phenylene is ~ . A trivalent radical of naphthylene is
~~or \'' \ . Atrivalent radical of a het/ / / /| I ONOerocyclic ringis,
for exanple, ~~, o, ~j ~~, ~S/ 'S N~~\/~and the like. A

tetraval ent radical of C~-C 2al kylene is |inear or branched and is, for
exanpl e, 0'-08-, Cl-Cs- or G -C--al kylene. Exanples are are - | , -Hc- ,
-H2 c- c- -H2 c-c-H2 , -HZ HZ HHZ ¢ . A tetraval ent radical of phenylene

, ![ Zt r aval %{C%\@bﬁg Ofal?leg[&{qgﬁ%er Q@%ﬁt Wl\?Rﬁ anﬁ)VIic? e c%)é?a{gpérﬁed in that%e;) 0 A

ic ring r s, exa . C?"'o 0S
\' N ~ / tain/at fvadt tWwiehdlogen atoms—dtOonerifethe eanven "aordé next torthé' oxivharghioup. nPrefe

(subst i Gl P SaPasBaR cBaRI Vs fiigerdd aF dhe s 1 Elimd R IOF TR V2.

(subst i toximd g;)oupoget her, nanely m xtures of different alternatives
(substituents). The term"at leasY is neant to define one or nore than
one, for exanple one or two or three, preferably one or two. The invention

?/: Iso g?rcﬁmﬁélkyl% A& orCramEnslcdas, fbh@)(émmeC?ecgw, 01+Ce-10rIC;-C Malky¥, Exém-or
I e

erivativ of farmula VII

gener al IRBHY ed?‘% ¥ éﬁ‘yby%”ﬂ@ﬂ HEREORY, zsrbwtlﬁleae? huyhés*f’iy!ert%ﬁ Balé"d PREWV Q%ﬂpl e
by reaCtHe‘bﬁjl szlma\hh@tﬁylmthzmmém edl, R&nﬁ, tt&cypfurfde&ymu@ddc l, tdtladbeyl) |
IV, V or h the desired (f(rirp Ifo % mg aI| S, or
acid an rﬁﬁﬂﬁd&eﬂ quapgpyhne(ptg@gcy fadgeyl pretesa S?a pleyl, |as "Pa i8Q- or
Cl - R3- Clgrepyl 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.

R1 is for example C2-012", C4-C12-, Ca-C12', C4'Ca'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



OHOHORS ORSLZI1I I ~~~Recl cX-l R NI R XXGCGGCGArk A~ Y~ A~ Ark
CCX' R 0-R (XVI) X- I -1CA-Ark A~ Y~ A~ Ark ~- | -X 1 | x ~I,) x x (1)
X OHI NWwWoodabkye pb Ark 1C ~CX X z a C ~-Ark A~ Az A3 YPCDHIPHI/H7841' ) | a
~1 z Ae AT AAK G i~ XXOHI | A Arce-CCIHIs X XIH~ is 1l i -Ark A~
A2 ASi 3 A~z An Ato Are t' ~X ~X (11_1'1%_A~ ~HX1RIl Iz Rz A~ Ark G
i XXOR~RA (~I ~z1 1 or R-OR, (XVI) X- i -CGArk A~ A2 X (Il) i R~
Il RC (Xrn ~~Ark A~ A, or R-OR (XVI) C Rz X (111) X X ORS N Rz Ark
ICG i -XXi R-Il I2Are-C ~Cis x XiRiisl | ~s At2 An Ana Arll s | R-Xi CAR8
Al & 11 and 12, wherein to the formulae (1)-(46) a bond to achieve the “yI’ has to be added. The

person skilled in the art is aware of this fact.
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,-.
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(XV) j ~ ~Ark A- AZ A3 Y2 As A5 A A’k C ~1 X I X1 , XXI XXi ~ X or
R-OR WOk Hie HOR ie R C? —-Ar-A AZ A YB A APGTAPOHIICH
XC--Ark A, AZ Aa Yz Ae ASA- Ak C-1 ~11928541 X~X(IV) XXX X
(I~XOHiIHNHR nNi2r' -—iz Il I_f&.C -XAGXA, -GGX~~2Z (V")
" X NG X N-) RC (XV) RC XVa-R3Fd or R-OR (XVI) ' () O or R-
OR- (XVI) ORR, RNR CR zzAre-CI- i =X N zAre-C—C—XX(VAre C i

X (x 2 (VM) x2 (VWy R Ari ~ Ar e~ Ai, A2' Aa' As'
As' A~ Pﬁwnylﬂaedlwlf@nylAdlphﬁMeneﬁhsulfoml %n%vaglpafBMMWGWI a?owééﬁ:ﬁhp@étﬂorabove
These reactions usually are carried out in an inert solvent guch as for
.exanpl e tol uene, net hyI ene chloride, tetrahydrofuran (JHF) _of

di met hyl f or mani de ( int resence of a base, forl @ € pyridine) a
tertiary gioupeat tbac“yi” EE)IQtylé@vadme resulting siguciuses-ieon mf ‘Osalﬁtgof an
.oxime with the desired acid chioride. These nmethods ar® discl osed) for
exanple) in EP 48615. The sodium salts of oxines can be obtai ned, for
exanpl e, by reacting the oxj in question with a sodium al coholate in

di met hyl f op mgpided Such r @ |¢?s are fel | known fo those skilled in the
art, and-age ) alla/ gut  at—Sghper A TAES |ntherange of -15to
+50C, pref&r Abd @i to“20C8 The (gxi mes &4 45l st afPing materials can be
obtai ned by a vari ety of nethods described in standard chem stry textbooks
(for instance in ,f. March A vanced Organ c Chem stry, 4th Edltlon Wl ey

| nt er sci enffe, 92 or”| n spem ize nppgraphs CR
Sandi er & §v @ @:. c.far : ' arca(.jem' c
Press. Oneoof oSt onvenlcé ms) r exanp tion of

ket ones with hydroxyl amne or its salt in polar solvents |ike ethanol or

aqueouls &ihﬂsamtvdd pHemyt Earties from, one tbdive, forexanysie DAd) WD Grakiea) espesiatydowglot 0
control the

hat t f
t he reactl"’Poﬁ‘El?sé'tUﬁﬂ-sdQBé hpnyqug {TH% SH%'?&”‘E?QHSH’éeféfﬁﬁ’g’d'"aé‘e?%eég g:{%ngrng or
-22 coru,ualauwmbyodufgmwhﬁ\gr eaction. Ba5| c solvents such as pyridi ne can
as

al so be yse b and/ or. sol ve solv nt. The reaction tenperature
is generﬂ? q (adicals 6@&!@%’(1‘5 "t""eﬂ{?é‘Pg Lﬁ? eAliofisylfpayl arg meant tq.R‘UHTqagloéB@ﬂPhed

60 120C. andmzivB etie m@aﬁmggqagcrmahb@@ s of oxines is the nitrosation of
"active" en th nitrou cid or an alkyl nitrite. Bot

al kal i nel %ﬁgr Is&%‘? !‘R‘Eﬂé'g’él"l he @roup: Cakanyipalkylsuifopy digve t@m@m‘?%r't
Vol . VI KelabdiEey & Sons, New York, 1988), pp 199 and 840, and acidic

conditions, as described, for exanple, in Oganic Synthesis toll. vol V) pp
32 and 373, colt. vol. Ill, pp 191 and 513, coil. vol.ll, pp. 202, 204 and

363, ar ewsigh &r@fa@.cfaw néﬁ’rﬁh r;ﬁﬁﬂéﬁhtyp meta‘roérgleammﬁ@cylm SaSstRAG by Bk or
materials for th ﬁFﬂ npounds accor ing to the invention Ni trous acid

usual |y 'Qeﬁ?ef@alcélﬁ rAreoldr G X3Mp! Pvr'i"P'éO' tqpenigr-supstityiady fqr@xe@ﬁlefmn%x@nﬁw e be
met hyl  niritdubsiRuted, especially mono- or di-substituted.

When Ar'y is a phenyl radical substituted by OR'4, NR'sR's and/or by SR'; and the substitu-
ents OR'y, NR'sR's and SR'; form 5- or 6-membered rings, via the radicals R'; , R's, R's or
R'7, with other substituents on the pheny! ring or with one of the carbon atoms of the phenyl

o o
ring, for example the following structural units are obtained <0:©/ ' [ojg/



ethyl nitrite, isopropyl nitrite, butyl nitrite, isoamyl nitrite. The
descri bed syntheses can result in the formation of isoneric forns of the
conpoundswofo2srgula 1) 11, 111, 1V, V, VI and VI|. The d8GBIEPOLUY8H of t he
oximno group can exist in both the syn (cis, Z) and the anti (trans, E~
formor as mxtures of the two geonetrigal isonmers. In the present

i nvention, both the individual geonetrical isoners and any m xtures of two
geonetri cal isoners can be used. The invention accordingly also relates to
m xtures of isonmeric forns of the conpounds of formula |, I, I, IV, V,
VI and \n the fresericapplicaiids, the tewn heteroaryl” Idenoles lunsubstitued ond aulestitated edi-t he

i ndi vi dual geonetrical isonmers (Z and E forns) and any m xtures of two
.geonetrical isoners can be used) ver, | \een fREABNd t hat t he
conpounegisOfor bRamblea-thienyl, 2-thiehyl, Z SM, VI of ,a spgcif i ¢ wherein
conformation (tentatively aSS|gned;as Z-'f ORY are more the stabl e
-than the conpounds of other confofmafion (tentatlvely aSS|gﬁed as E-form.

Therefo of
or ml & e 21 o 2, Ao el e o o A e

i sonmer (t tivel EYELSSI gned as Z-form. The syntheses of the oxines

requi red—gs At art.i i whereinsY d= 8, CesuNR'4i andt R'g i as defineshakmivea Hrariplase of
i someric forhs. Su I singly, it has been found that the m xture of

i sonmeri t ed to
2ol gl o4 Eoityrgal W, bRl Rouisechl 8 bRGE, Rlsbichded raMEELT
acid. Using these oxinmes of the single isonmer (Zforn) as the starting

mat er i alaspléd, hieing,0 ppeolpldd , 28-tiazolyl)| 7 ldr, 5+ielnberdd rivig Ndteraoytledl havihg tahe
thermal |y nore stable single isoner lare obtained. Accordingly the present
invention also relates to a process for the synthesis of the thermally nore

stabl e igQIELn Qonidiie ngqgl?m?ﬁgé% le benzuﬁ%ai&flnb'élﬁo hlerM behtotlira inbeﬁéoxy | and

VIl by 1 conversi o respondi ng 1Tsoneric xture o oxines to

t he oxi reolyl afd benrgzothiazahdl e i soneric formby treatnment with an acid, and 2)
reaction of the oxinmes of the single isoneric formwth {he desired acid
hal i des.Othaibgamipled oft "hetersargls't are pytidivirespecialiy Spwridyt, ocegs lor, wirgeimRgid i C
preparation of the thermally stable isomer of the oxi ter corrpounds of
formula t, 11, 111) 1V, V, VI and VIf accordlgg to claim1 by treating

the i sorfsrdedingd above rimidiaylcewadryohaibrifazinde? 4 YdBsiazny, mczqhanyiul a

lC]I—I’ I 1 )|sdnl\c?olys< Mfolyl Yudagél burlnyl Qﬁﬁd&gﬂj WW%%J‘%@_{ F’Fﬁéh%gml ?"lﬂls

Cl Hs x >appligatign, - thek tpem Azheﬁ@'oarvl? Alsp Menates Ahe radicals ( thioxanthy, | xamtaylX

R o]m ' RA Nm wherein m is 0 or 1 and R4, R's, R's are as de-

e
fined above, [ U or anthraquinonyl. Each of the heteroaryls may carry the sub-
0" °N
stituents indicated above or in claim 1.

H,C~CHs

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.



RIA~ Ark G XX OHII | Are -CCX X (V) OHI I 2 C CGArk A~ AZ X X (11")
H ~~ CGArk A~ X X PCT/ EPOL/ 1078~ OH Il 1z Ark CG~\ XX QH 12 Ae AS A~ Ark
C~ X I X Weonéds! Rz Are” ~~-CGX Xz NI') wherein RlL, Rz, PREAEPXI/10G84 , qrl' ~
Ar,", g1~ qz~ gs, ga~ gs, gqs~ Ao ga~ Qgs, Q,0~ Qgi,~ Qgiz~ Yi, Y2 and Y3 are
as defined in claiml1l, with an acid; apd (2) reacting the thus prepared
single isoneric free oxinme conpound wi 1Rt he correspondi ng acid halides or
aci d anhydrides of formula XV, XVI or XVIIl RC (XV), R-ORL (XVl),
Cl-R3-C (XVIl). -24 The conversion reactions of the isomeric m xture
of oxi n&s-C,alkiheo iefr ekamplenglethyltisiongthyithic; propyithio and butylthio, it being possible

for the alkyl radicals in alkyithio groups having more than two carbon atoms also to be bran-
ched.

Ca-Cgalkoxycarbonyl is (C1-Csalkyl)-O-C(O)-, wherein C4-Csalkyl is as defined above up to
the appropriate number of carbon atoms. Examples are methoxycarbonyl, ethoxycarbonyi,
propoxycarbonyl, butoxycarbonyl or pentyloxycarbonyl, it being possible for the alkyi radicals
in alkoxy groups having more than two carbon atoms also to be branched.

C1-Cyphaloalkyl and C4-Cshaloalkyi are C4-C4q- and C4-C4-alkyl mono- or poly-substituted by
halogen, C4-C4o- and C4-Cs-alkyl being, for example, as defined above. There are, for exam-
ple, from one to three or one or two halogen substituents at the alkyl radical. Examples are
chioromethyl, trichloromethyl, trifluoromethyl or 2-bromopropyl, especially trifluoromethyl or
trichloromethyl. Preferred is Cy-Cyoftuoroalkyl.

Ca-Cghaloalkanoyl! is (C4-Cshaloalkyl)-C(O)-, wherein Cy-Cshaloalkyl is as defined above up
to the appropriate number of carbon atoms. Examples are chloroacetyl, trichloroacetyl, tri-
fluoroacetyl, pentafiuoropropionyl, perfluorooctanoyl, or 2-bromopropionyl, especially trifluo-
roacetyl or trichloroacetyl.

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_@ .



usual ly carried out in an inert solvent such as nethyl ene chloride, ethyl
acetate, toluene, tetrahydrofuran or dinethylformamde in the presence of
an aci d swohias3fmaydrochloric acid, sulfuric acid, acetic ®cTEP01/10784
trifluoroacetic acid) or trifluoronethanesulfonic acid. Such reactions are
usually carried out at tenperature in_g e range of -15C to +120C)
preferably OC to 80C, nore preferably to 40C. The conpounds are isol ated
by net hods known to the person skilled in the art, e.g. distillation,
recrystallisation, chromatographic methods. Exanples for conventi onal

nmet hods WieeroBRE ahmﬂgh@gew{érrvﬂthctbemngeh atoin foowhicH they 'are l:bdﬁdpd ffori a 54,6- or X or
VI' as startn

{or mat a eperSa Py ThatGnd B0 Gtk By rcninlez an @%b B BGHRE B o

I nteresting are further co ound /@a‘ formula t, II, I'll, IV and V, wherein
Rl is Cl1-Cieal kyl sul f ’T% I oal kKynsul fonyl , canphoryl sul fonyl,
‘phenyl - Gure€3pd btainedflon I | farn . napht hyi sul fonyl, wherein the

groups phenyl and naph hyI q)f th r adi calls phenyl - C~- C3al kyl sul f onyl)
phenyl sul fonyl and nap thylsulfonyl are unsubstituted or substituted by one
or nore hal ogen) Cl-C sal kyI C -C4al koxy; R2 is fl uori ne; Are is

naopendiifdsiniens Sart etiplsuiigh hestkGeftiiond cambeonlionh Gy g 5

A2, A3, aﬁéy,lsu%nyl%fer/’w thé\&:orpé&oonﬁﬂ@ raﬁlcalsacﬂcﬁh&yﬁrpheﬁl@@ﬁlk?lyb@ﬁ@hwyl

¥ P.GCZI: S TP, G aPlBrSaiVicas doberiig ibiaetal ahoys iao ke & Sutpayt sforp RSOy | o

a tetr avﬁdc@fdinglfltﬁlé@bhéﬁylsﬁﬁo@l %Iphmﬁ/enmnyx mwéWm:m anﬁifbhbﬁaﬁw@rsem@m
phenyl, Cl-C

Gi C, ohal" eafmm%ﬁ%ﬁwdld Fskesiainkp f@ﬁ%ﬁ%}ybsm &%%@%E@%oﬁw Ce-

phenyl SLd;g ['%JC@GC@p I },gm,h jonyl , wherein the groups phenyl and napht hyl
of the radicals pheny 1C3al kyl sul fonyl, phenyl sul fonyl and

napht hyl sul fonyl are unsubstituted or substituted by one or nore hal ogen,

Cl- C~sal ipoups ﬂﬁvﬁg%' I8 Vbond or20-sl- B&rﬁf ﬁﬁlEh '&ﬂza%seuﬂ;cw t?'n@eafctlfr? GT)QH RE, ?@fj

phot oresi st co I tions conprising t ound

and/ or \bewmetmﬁﬂwents ¢f§h€radwasé\nkwrs amql Anugi laye agid clegiahle graups Mlﬁhdn?ﬂease
napht hylgg Isaramr{y d?rth@t;&ﬂy&mgfmhmm' ﬁhn' v, vnw&%m ﬁ\lﬂtn«?QIkQIfnesdé%fob&Paged by

hal ogen) wherein ; % nyl ene; ,
A~, AB, lasreagfion Wlﬂl@"éﬁ'é Khtsﬂﬁ’@b@&fcﬂ!ﬁm Qﬁscmn&wﬁﬂﬂ@ a direct bond

-0, A Elant Ie@éf%oéﬁs% ﬁxqasréeas s\ﬁbsﬁtﬁteﬁts drl the raef AE, gAﬂ &&;&- éfét@t att}

ORa; or Yl is ene I's I nterrupted
t ri val erffnonadirthgesters, @nylcanzlélenwl Sravpsy tel.-butyhastess of @ﬁib@%@?@dt‘s dent. rb\l@{l Xis

hal ogen; cdforiated 81 o Silyré et ghdA A Pl oL
unsubstituted or 135'-%%& It ut le)ﬁég]y %dﬁé @g’Regf "OS}(SI-E& QP%@O):%F@?H?@
unsubstituted or substituted by -i ~-0' nrﬁ‘lr . 0+1 15 Mwis Rei -Rs ;
and R ~ —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,



RCS, R~s) Rl~ and R-e are hydrogen or G -C zalkyl. Interesting are al so
conpounds and phot oresi st conpositions conprising the conpounds of formula
I, I'1l andworo2Xs3méherein RL i s Cl-d Bal kyl sul fonyl, or napmchgpsuidenyl; RZ
i s hal ogen; Ari is phenylene; A, Az, A3, Aa, A5, As, A-, A8, A9, Ao A 1
and A z independently of each other arg,-O or Cl1-d zal kylene; Y, is B
Cl- C~zal kyl ene which is substituted by 6?4; or Y) is Cz-C-~zal kyl ene) which
is interrupted by -0OSOz-; Yz is a trivalent heterocyclic ring; Xis

hal ogen; R~ is hydrogen or Cz-C, Bal kanoyl ; -26 Ar''1l is phenyl, which is
unsubst igertyeldophiengathsidnieyt eperhydroftiphthylerie, 4 perhfroflidierytarie, whperthydrechry-
unsubstituted or substituted b sl-p M- | | 0.1 S ai --Rls ;
.and R17 SR1¥eNgy s I W rﬁFﬁ‘Fﬂ?@&ﬂefl‘y‘r 019'EX°391%¢|199%73£P01§%M78~
o sEecialid[412m]@éc@lﬁnealbﬁ;ygloma]bd§|eﬁé, bic?clb[er:m.]chyll)éne,\/lbi@blo[%l.3.2]unb}afyw'rr]16, Ar'l
S enyl. ' | S, unsubsti t ut substjtute 0 re o e
-rad!ocal ¢ '@f%ggﬂ@fa?ﬁ@?% a @y@p[S%{_:{’s]yp %ylefei s ~b|c}/yc|BPA%1.?{pegy gne, p i%@"- O or
-S-; Dl dis{a @1t|6kdriddniey brpelo[3[R. finbiyléne] bixgeio)s. nieslylehe @hd Chd3aikk Y Also “spiro”-
Cz- d Bal kaﬁo |, benzoyl; R7 is Eyq{fggen,.oﬁg;g%l , C~-q Bal,k¥l ,

Cz- C Bal ¥4 6%’, WRPHHPP are FRXArALBY £ fefinytion LaGsopygloaliyiens dn fhegpresent cap- 1)
Ar"l, D)teﬁ,le.g&ﬂ[df?%ﬁcc)ﬁlﬁn%, %?gs.nrde&ﬁdadgxpiio[s.g]xﬁdQchda.I 15 groups of -11

o~M+ ' C? SO ] o ) )
n general, the cycloaliphatic rings may form repeating structural units.

C4-CgHaloalkylene is C4-Cg-alkylene mono- or poly-substituted by halogen, C;-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 , .



~1 15 RR1 M+ is Rla NFRls ~ R20 SSR22 or R4 | R2s R17 L' is Cl-, Br or
I'; R15, R's, R17 and R18 independently of each other are hydrogen or
phenyl , owoR2ks37®l s, R17 and R18 i ndependently of each ot rer/EPoe10284 Clz

al kyl which is unsubstituted or substituted by one or nore of the radicals
hydr oxy and/or phenyl; Rzo~ Rzl and Rzi i ndependent|y of each other are
phenyl, which is unsubstituted or subs P-tuted by one or nore of the ’
radi cal s Cl-Clz al kyl and/or Cl-C4ai koxy; or Rzo, Rz1l and Rzz independently
of each other are Cl1-Clz al kyl; R23 and Rza independently of each other are

phenyl, which is u stituted or subs m- st nore of the
r adi cal $henylene isal ndNaphtbyleoa 4$ km@:] l 7‘” FAplbeacyleny is, for
‘o’ I N- O30 ~1 O-H~H~-H-O ~

.preferred are cH, oxsfo-,~ q' 0o cH, I CCF
S 2z z C-H-OXS-O CRY<32 O SO=C~-N Cx ~- O
MRS L Ay A B e R Y G el 1O W
4 ~ C-H-OxS- Q. o -0-SQ< CHXS-O~~CH , INOSXRC-H FxC ~ ~ | O-H
O ; HO~~CCF~ x HKk 0 - NO-~-C3H~- 0 C CF3 1
O~CCF3NNOI , OCH2)2 ~ (CHY) 2 H- ~i'
\ ~ O

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

|

or Cy-Cs-alkylene. Examples are —¢— , —¢— , —c—0CH. , —E H 76— ,
H H 2 2
CH,
—C—C—C—C— = —C—C—C—C—C— i - -
K, H & K+ W& H W R #_ - Ativalent 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 ,

o._ 0 5 N\
:QI , \;_/z/ , m and the like.



.28 0 ~~0H3G~0O HI ~CCF3pCH H O-CCCS/ OCF3/ | GC ~~ He
,0-A"~-CH3 ~SOC~ HzCH ~C ORGGC- Ol CF3 H3G~ONH CHOC SO0 a
~ 72 CC Ghd@iassig O Hz Hz + Q| N-CaHela O 11-(CaH2)2 O CPOTAPONOTEH3 ~ C
~HO~CF GNCH3 OA~" O (CHz)3 O Hz CH3 O - + N(C H9)a C3H-S-0 O ~=0 -0
$02C~HT F,C~C ~ ~ O~C~-H~C~O ~ ~ C~CF 3. HZ Hz ON.OO ~ / CHa + ~ C CFa
201/ ONO-SCH3®DOH2 | ~CCF3 0S.CCO/ OH CH

N(CaHa)a O ~- ( CHz)

/
CHCzHs ~~/ ~~* ~ /[ CCzHs CH3 CH3

The terms “and/or” or “or/and” in the claims are meant to express that not only one of the de-
fined alternatives (substituents) may be present, but also several of the defined alternatives
(substituents) together, namely mixtures of different alternatives (substituents).

The term “at least” is meant to define one or more than one, for exampie 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
lz ” l lz OI’R..-O-FI, (XVI) la " 2
X—-Cl:'-—C—Ar,—A—Y—A—Ar;-C-—CI)—-X —_— x—?— —Ar,—-A;—Y,—A,——AITC-?—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 R X N R
awm I T ) ’ s
AB—A.,—Ar,—C—Cf\ A;;—A,—-Ar,—C—'?—X
x X X
c|>1-| c|>n,
T il T
AsAr-C—G A;Ar-C—C
(I)H il\s X X <|3H ?R, /;\5 X X c|n=x1
| T I I ) I
?—A;"AT"AFATT:T‘AT?A:TAW)A(’TIC Rol 0w E erArArAa—Ta—Arz-ArA—Arr?
— A —=C  orRO-R, (XV) e A X~c
N m PN I m P P
R, ‘a N Ta R, X Is Tz 2
As—Ar;-C cl:\ A—Ar- c—cI:\
x X % X



Q~0~-CHaNO~CHs Hz ~CCF ~HB3 Hz ~ CCF O~S.CCp ~/ H3CN O GO ~
/| OHz Br HSCHz R .0-S-CH3 OBr ~ Hz ~ CCF3 and S:C.C. O Hz N(CaHe) a

O C C SO03yblabizsszs CF Evidently, the methyl sul fonyl or nethpCTaPburgss gr oups
can al so be replaced by other |onger chain al kyl sul fonyl or alkyl carbonyl
groups. Also the nethyl or propyl grou ? of the oxine-0O -29

al kyl sul fonate groups nay easily be rég aced by other alkyl or aryl groups.
These conpounds are al so subject of the present invention. The conpounds of

formulae I, I, 1Il, 1V, V, VI or VII can be used as photosensitive acid
donors in guphotoresist. Resi sE;H systens can b&Rprepared by i mge-%fk se
irradi ati,ip%rof systenms conpri sj ng corrpounds!?o formulae 1, 11, III ,Tzlv, Vv,
M oor VI ¥ qgllowed by, a _dpj,gji)_@ ng step. A i-aaAy; -hf-hed-c—c

phot or esi)%‘k is "u#ée“r £t Sod to be'la Resi stVicomposi ti on wherein the xé{di ation

sensitive conponent pProvides a cat#PfP% &gnount of aci djwhich subggquent!y
.catal yses da'chenical Preaction ®f at |east one laci d- sensitive conpbnent of
the resish.) Resulting is the ithdlaction of a 18l ubi | | ty & 1 f er encell bBt ween
the irradfzited aitAnonarfraieied areas of tiRg PESTST T Beltalse Of (rhe

catal yti < nature of ahis proce$sXone acid mdl ecul e can Wi gger reactions at
multiple sites as it diffuses thrghjgh_'rhe reactive pol ymer matrix, fromone
reaction site t,g the next, as Idng as it is not trappegl or destroyed by any
secondary reactyap. Therefore, ﬁm?i | aci d concent ratﬂoﬁz is sufficient to

i nduce a hi gh,_dé_jf_g ence in tAn bix{ity between expOSw?d-mnd unexposed
areas in thé"resigt,,Thus, only |a sgall, ®hcentration of xt h@)l atent acid
conmpound i s neces’éap{/). As a result, resists with high gontrast and high

t ransparency [ a#ct he @xposure wavehengt }(v)i n optical i nagihRgancan be

f or mul at ed) rBIP-Rn¥ur n produce st eep,, ver Pfcal image profiles at high
phot osensitivitﬁ. However, as al resul't o% this catalytic process, it is
requi red that f|) e latent acid c gkyst are chemcally rmal ly very

stable (as Ionq s not irradiated) in ¢rder not to gengyaje |acid during
resi st storggeceic—during processj g,ﬁ‘z ich - in nos rg_%s_e > ¢ requires a
3 .
post exposure bake gtep to staf §r—C|>t—o< conpl ete thel catalytilc reaction
which leads to the solubility difffenenti . 1t is also re%u'féﬁ")to have
good solubility of the latent catalysts in the liquid resist fornulation

and the BQIRARg 0§/, Ari’] Arit,cAhgi &b, ARVASPAL tA,CAL AGERRS Al AR, WHIYG landiYylate
i nterferﬁ wi th the @pgl ication of these resists in mcroelectronic man
ufacturi %I'"ﬁ?&égg%% © Iail?ox%ntrast, positive resist materials which are not

based onThdse reactivhs auallypdre fcarriedi aub imare imentissiventustich asrfopéxansplditajiene, me-
concentration the, | atent, aci ecause. it _1s anl .acid concentration
Shrerm cyleRe Blontirelhfdtbrf ErOSE Sk iaiBe (Pl T Bie RBRIRENN £ 0o
t he i ncr baseetbraaxhmpld pyridinef attaiagxgoisedsueh @adriethylaminel oney ekaetdrogfche salt
Because syl | .aci ongent rati ha ly a little effect,on the cha of
The s esara PoRS Wi SR Qs SRR, Thetn heidds afe fShPStc M SxATpRA RS
Wi t hout a8IGst Thexguaium salektoXimes cah be dbtingd; eoresxample; B Iréadlipg teoximalin and
;frlner el Sﬁé"s ||o}1 IV\;[iTK aoéo upne1 allc%tl'ng&e %Céir%e%ryﬁorhea%sldg egﬁcr:]'ndll'e%%tignhsaanrefwoerll k%g\%rq] tgal 'y
those skilled in the art, and are generally carried out at temperatures in the range of -15 to

+50°C, preferably 0 to 20°C.

The oximes required as starting materials can be obtained by a variety of methods described
in standard chemistry textbooks (for instance in J. March, Advanced Organic Chemistry, 4th
Edition, Wiley Interscience, 1992), or in specialized monographs, for example, S.R. Sandler
& W. Karo, Organic functional group preparations, Vol. 3, Academic Press.

One of the most convenient methods is, for example, the reaction of ketones with hydroxyl-
amine or its salt in polar solvents like ethanol or aqueous ethanol. In that case, a base such
as sodium acetate is added to control the pH of the reaction mixture. It is well known that
the rate of the reaction is pH-dependent, and the base can be added at the beginning or



-30 plified positive resists. These resists require also a nmuch hi gher
exposure dose to generate enough acid for achieving sufficient solubility
i n the ahk@gbims7¢level oper in the exposed areas and al so sRET/EPONIODH t he
relatively | ow optical transparency (due to the high concentration of

| atent acid necessary) and thus al so %2 er resolution and sl oped inmages.
Resi st com positions based on non-che ally anplified technol ogy are
therefore inferior in photosensiti vity, resolution and i mage quality
conpared to chemically anplified resists. Fromthe above it becones cl ear
t hat cheoniralousipdutihg ttraleastiarhi BagiysaVerds Sudheast pyridinel gastalsasbey isacbds bage a

chem cal ]y, anpl if.ied = |st
mon- choia Faveh s cerge e e feddih iteflucls dRptil ik ALY tepeRattie
chem caldfyheaaﬁNUrélmanyeabcansoheO%ﬁnse of the different acid diffusion

[ acid,.stren thr ui rene ndtherma mcal stability

nd
e T e Bt cyampas o JaeRds Meop Pl 8 T Erefrele Sousa | 1o

g Ogﬁorrdﬁtrdv‘s dofy diﬂdfrﬁalkyl rilthte | Bdth alkdllné/conﬂitloaﬂ,(hs?]ddtscmw I@{ Bxéﬁn;ﬁédh BngIoe

(0] ri.n Pre rr C | e otoresl s (0] J 0Nns
the pres qsﬁ'\"/E‘?ﬂ- \&H \Zﬂé Wﬁ% @a%cg%pﬂg@ s @ﬁ&nﬁ?ﬂd@ c?fndteh@ 5@? Acifig oph- I I
fll ﬁnd dutmnls}ﬂﬁ@a@ddﬁbﬁa foP ekam Iﬂalmghmulgymmyhus c6ll.~val vhp;b ealahwssa,l dalnyai,
ca or Su 0] e
e b oh 8T nd ﬁﬁ%rcéﬁlnvﬁﬂk B, 070208 0 B6527B SIBSHIB 1or R PrepRtation & 1 <
phenyl - @xikedided Mt&ﬁﬁ?'matéf@@iﬂr&h& é&ﬁbdund@ dedtrding Irdtlﬁauh\famyh Ritus ac-

unsubstituted or substi e hal ogen salkyl or

mor .
C, - Caal Kjgusualy gener ﬂ*@grfi%so‘-m‘m "i"@tep H@ﬁﬂ@h@tmtwan Mex"ﬂﬁpl ehiay! N, A~

Aa, A9, 1 h other are a direct bond,
-4 _S_Iﬁgﬂhtﬁﬂa; IS@Mpﬁ]@trlté‘@ Ag/?ﬁiﬂ‘ﬁé‘ édénﬂfo\g')ﬁﬁﬁg A Ao A0, A ) AL o d

AlZ are G d 2a| kyI ene or phenyl ene; Ylis G- C~Za| kyl ene which is
bstit t I
or et er oy FcHoTH aynifeses chn!ieHEARG RN b Bompe fort M o RN o1
fluori neforrmall g, IIlIdI/oneInII alpthHyTl)e doublg imidiaf the mnmoauowamymstmemtbwe
Cl- d Bal I qﬁ{ﬁﬂp
phenyl - ? éShﬁé%aI %O%M tpfgrqylﬁ Qﬁ%gﬁﬂrsj@grﬁ Yés 0riliap t §ésdl?|§éd|gélé$’%h\?\ﬁerlglﬂr‘le t he
groups phressnt lranﬁdtlcvrammme lomvnduﬁ geametmalssqmqa;and @ny oysturesl of twe gegmetri-
-31 h I | tJt L& ut ed
P @Igmrﬁ%ggg%egpg@?gmggm@% %%E'@QQI ﬂ%@( yéiélgb skl &“?E%Iaﬁ ©

by one or nore speci a erest are
chemi cal foymainpthe corghophds ofrfernga |,dlo i 0é.i W, ivbasd ¥inpr i si ng corrpounds of the
formula V) VI or VII, wherein Ar'1 is phenyl, which is unsubstituted or
substituted by one or nore of the radicals G -Cl2al kyl, OR 4 and/or SR ,;
Ar"1 i s The-campqunds-of formula |, I, III. 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



Dis -Oor -S-; D is CG-d2alkylene; R4 is hydrogen, phenyl, G -G Bal kyl,
C2- d Bal kanoyl ) benzoyl; R ~ is hydrogen, phenyl) G -G Bal kyl,

C2- C Bal kggoyhays7oenzoyl ; provided that at | east one of theCTE#CHITS Ar' 1,
Ar'l, D, Di, R4 or R~ is substituted by 1 to 3 OO ,0 R15 groups of - g

-0 M+, -O S-OM, - C-0 M and/lc:)ész NRst-~; OORn 15 R21 M+ IS
Re Nt RI6 s R20 S+ R22 ~ R23 |+ R24 ~ L' is C, Br or I'; R5e Rs~ R ~
and Ri e independently of each other are hydrogen or phenyl, or Rl15) R s,
Rl1~ and Ri s independently of each other are C -Cl2 al kyl which is

unsubst iforatuted!, ok 115Ub's Vi, Miaed Mlybyotjeconversionef diie ¢cdreespandiogisonmeyid miixiyreadfd| or

phenyl ; 0 and R22 .in Al j i's
nsust RTRed0 e Bfner el LA SRGRIRINGE i B fpaich¥hufiaf RRTRA 2 4RURR
andl or @f iHedmdirkesyf, the sirfghoisomedc fond wiB2he delipdradieitidlijessf each ot her are
G -d 2al kyl ; R23 and R24 independently of each other are phenyl) which is
-unsubstituted or substituted by one or nore of the radicals G -Cl2 al kyl

and/ or Gubfeébbikths ¥hvehfiowtheedforelieh @rdcesds fop theospekific peepeationdif tig thernidig

invention the radicals Ari) Ari' and Arj' are tituted b ro havi ng
" 5. AR Bpmar obiheoxin bR secnPepnes oberaie 1 B oV BiangtnCacaginy 1

-32 Tha;mhﬁf%; ence in resist solubility. between irradi ated and
non-irragdiated sections that ocecurs as a resylt of the acid-catal ysed
Fonot | onThiteaing Tt ameiamBurant (e CPRESRORIRE P X abousits G forpe T esi st
may be af, |fwey ty e &' eBebd 8y ¢oposntiohaldhethodd, her constituents are present
inthe resist. If the conpositions according to the invenBi_Ion conpri se
conponents that increase the solubility of the conpositioff in the devel oper
after irradiation, the resist is positive. The invention ﬂccﬁ‘or di ngly
relates to a ghemcally anglified positime photoresaisi—atc—con the ot her
hand, the conponents of the formulatigp feduce the sol ubil iXy of the
conposi tidmlpfter irradiafifn, the rekibt is negatl’ve. T g invention

accor di nghg-Tet st Yathsort o-g—8heni caly Yo afp ¥ ed fregati e photoresist. A

1
monomeric & polyneric conmpound which™"in thﬁ,)unex'posed rdéas - reduces
the dissolution raff® of an additionall y prese P al kgtnrer-eetcubl e bi nder
resin in the resist forrmulation and which is essentially al i -insoluble

in the unexposed areas so that the resist filmremins in the unexposed
area after devel opnent ?f"n al kal i ne solution, but which is cleaved in the
pres ence of acid, or iNs Rgapable of being rearranged, in such a nmanner that
its reaction producia l.dres soluble in the alkaline devel oper is referred
to hereimafter as didssol¥iti on iophi bitor.f"The invention inclfdes, as a

speci al gnbodi ment g chenical |y, anpliff{ell positive alkalinefidvel opabl e

phot or esilst conposi tif on, conprillsi ng (afi<)“&tAtAedst—éns& ot yimr havi ng

aci d- | abi{ € ot Whi th aeEbffgose i n the presencé of an acl & and i ncrease
t he sol utﬁi(ﬁxty "§f the resist XC¢l min an gqueous alikal i ne degel oper sol ution

in the ex—.pésea“ rea aand ?p)n at il east opeﬁcorrpound?of forrrulﬁult, P I
‘ 7] 2

2
IV, V, VI or VI1. —C— At AT A Ar—Y5—Ar—Ar—A—Ar;-C—
A,——Ar,—C-—? zx TAT AT AT AT AT A, ‘X/?

" ) X
X

oH OH

N R

L I
Ary—C—C—X Ar——C—C—X
x (V) y Lo

wherein Ry, Ra, R, X, Ary, Ary’, Any”, Ay, Az, Ag, Ay, As, Ae, Az, Ag, Ag, Ao, At1, Atz,
Y1, Y2 and Y; are as defined in claim 1,
with an acid; and
(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), Ri-O-Ry  (XVI), CI-R5-Cl  (XVII).



A further enbodiment of the invention is a chemcally anplified positive

al kal i ne- devel opabl e phot oresi st conposition, conprising (a2) at |east one

nonomer i Gy@ledshgoneri c di ssolution inhibitor having at feasEPOHE784

aci d-1abil e group which deconposes in the presence of acid and increases

the solubility in an aqueous al kali ne g vel oper solution and at | east one

al kal i -sol ubl e polyner and, (b) at |eaSt one conpound of formula I, |1,

[, 1V, V, VI or VII. -33 Anot her specific enbodi ment of the invention

resides in a chemcally anplified positive al kal i ne-devel opabl e phot or esi st

conposition, conprising (al ) at least one polymer having acid |abile

gr oups econp resence. of nd i ncrease 1he

.sol ubi | ﬁh{‘ﬁ qoﬂv%{ﬁwalrﬁﬁ‘%loﬂﬁ ogﬂv PYpEYC mﬁ‘“{fﬁé’?&'wéga G desired shidle ispIanare: |

3}1 olhl gm&a&lly%a@heiﬁ@htuﬂ iafinérhésoiant euch dwmengleab Oclzhmaé @ihy agetatd, ltth?e:rieeteg-r oup,
ic econposes in.t resence. an acid and i as al.i,ne

<ol ubi | Tegbg e aimaEyBRTERAGE ndas fresdien oA addpishies IYEHGHERF Aud/<u-

oi | gonerfuge Adid p&i@tﬁwd: GBSt abid QoCHNGSBinetHanesulithiccdti®t Blth kerfend he

resist filmin the unexEosed ar ea essentlally insoluble in the al kal i ne

devel opeé¥§ ushally(gyried oubakiemperatiignip e dange elorldiff do +1299C, ArgtesabinO°Guo

or VI1. gbhg, BMEHerétablyRCab Qb% PEhé ébﬂﬁﬁo&rﬁisaaré hEt6@ by YnettiBdks! Khb®H to the
phot oresi st conposition) conprising (a | east one” pol ymer having an

aci d- | afiersongkiiag imiecart, @t shgtiiation, reﬁ'yﬁ '%‘F‘é‘séh@é‘a&gréﬁh"é@i@ﬂ‘oﬂﬁ i ncrease

the sol ubiahipies foP camERRbRal FhetRddsS o@&‘(r?ir@nﬁdmé%mhb%sad?%ﬁfula( RAY, 1At I\}' eaSt
one mononeric or oligoneric dissolution inhibtor having an aci d-1'abi |

group whf' @hVHé‘é@WB\ﬂé'Qaﬁeﬁmﬁﬁéeﬁ‘V%@?%@ of an acid to increase the
solubility in aqueous al kali ne devel oper solution and/or (a3) at | east one
al kal i -sol ubl e nmononeric, oligonmeric or polyneric conpound; and bA

phot oserigierestiag ac¢ ¢oanpaunds el the dermulahdl, dibniye Yn ¥/! @hdi\dt, wihiezein X and bRIg |V,
Vv, VI Orbo\ﬂL #hae conpositions may conprise additionally to t he conmponent
(b) other p o? osensitive acid donors andlor (c) other additives. Such
chemcally anplified positive resist systens are described, for exanple) in

oot 5, Ngaping are HrnEP i sh oPRLATAE M Vranf . JRRPEAL) I hogr aphy.  ana
Ed. ] L. B i 6nssealkylsuifoByl, W—U,&\ehallkmultbnyBoaMph?ryIEdfnnyll , phenyl-ColizalkylSde . ) ]
decormos S rnand SHfnyf e ettt o8 5 B PR At Rt 5P Baade. ©
ol Ubi 11 Ly g Ao el P Coyel es ot ot o ar o or exampl o
Zlokoxyal sr@étfte%{ny'g 5?8[?3%@?%%§%P%!?’ﬁ@n§1 "@f%er groups) tet rgﬁydr opyr anyl
et her grlypssflhmne al kyl ester -34 groups, trityl ether groups, silyl

et her gr carbonate groups as far exanple
tart. éﬁgéﬁ%?ﬁn oxy-, trityl ester groups, silyl ester groups,
y y g p y g p

al koxyrreAhwz &sAerAsgAalms)\& Ay Wb, s brd Agr ouimi;epemﬂhay ofjeauhptherkaee & diggcdups,

t et rahydy r roups tetrafuranyl ester groups, tertiary alkyl
et her gr%ﬁ@yé $ fr bsé ester groups, and the like. The pol yner having

f unct i oned A,gAaURSAS #RaAL, e\7me, dedanpasanthARYy atd1€;-8cklkgenebr pifengiehd; t o
cpance ol Yaidid Rl bR GhelfelayRBE | 09 (S polymer T an
resi st a¥gorid |artgvatlenttrhd|calr®93-rﬁ12alkylmat pleemylen@yr heterocyclic ring ;
Y; is atetravalent radical of C;-C,zalkylene;
X  isfluorine;
Rs is hydrogen, phenyl, C-Cygalkyl, C,-Cisalkanoyl, benzoyl, Cy-Cygalkylsulfonyl, C,-
Cyohaloalkylsulfonyl, camphorylsulfonyl, phenyl-C;-Cgalkylsuifonyl, phenylsulfonyl or
naphthylsulfonyl, wherein the groups phenyl and naphthyl of the radicals phenyl-C;-
Csalkylsulfonyl, phenylsulfonyl and naphthylsulfonyl are unsubstituted or substituted by one
or more halogen, C4-C,galkyl, C1-Cjalkoxy.



have the acid-labile groups in the backbone and/ or side chains thereof,
preferably in side chains thereof. The pol yner having acid-|abile groups
sui t abl e won223386 use in the present invention can be obt aPG&EPN/1s&H

pol yner anal ogous reaction where the al kaline soluble groups are partially
or conpletely converted into the resp_eg%i_ve acid |labile groups or directly
by (co)-polynerization of nonomers whi have the acid | abile groups

al ready attached, as is for instance disclosed in EP 254853, EP 878738, EP
877293, JP-A-2-25850, JP-A-3-223860, and JP-A-4-251259. The pol yners which
have acilntelesting aregudherscopepoiads ancdphdierepist gamposhiiank bemprisingithelcomppendsent

i nventi refer Y. a I s which have, for exanple silylether,
.acetal , %E@@F{ajh@qgl M@a\ﬁ&vﬁ@ er groups {called "lowactivation energy
bl ocki ndR,gi0RE;hlkyisulidnyd,| Ge® ghataaiiplisedfeny), rephthyisatfory bypheamylsplfany! wikipbh sur e

bake tenperat ur ical. en,.r nperature and 110C) and
-pol ynmer s \/\Hf‘ﬁ%sﬁi\y@ X?%‘&Sh%?m%?g}ﬂ@ﬁ%@% 'ester groups or
tert. butRyl axyalegdmpnyl (TBOC) groups or other ester groups which contain a

secondaw or tertiary carbon atomnext to the oxygen atom of the ester bond
(cal | ed AhigyPeWENGat i on energy bl ocki ng groups”) which need hi gher bake
t enper atAyr &5 Aot ARAGIA], A, AL AQ B, A @iddE, T Oindeparidently iheactiaithercité aglirect

reaction In the pres e qof acid brid systenms can al so be appli ed,

wher ei n, b(F’PHQ' ng'gp(gﬁii% 11%??"@'?8%y bl ocki ng groups as well as |ow

acti vat ign i@ sIal Bl ek ivAhds Gubstitated® by GRE G Yy I8NTAC QaIRyIOGY, YWHREh is inter-

Al ternatively, polyner blends of polyners, each utilizing a different

bl ocki ng gﬁﬁ?fﬁdgﬁeéﬁ&zﬁy, can be used in the photosensitive positive resist
conposi ty,0ns a dfafint iridicdl of ChLe JalkyieRé bPA trivalent ﬁété_méymlmg?r s whi ch have acid
| abil e %Eogps are polyners and coO-polynmers conprising the foll ow ng

di sti nctX mihBaegenypes: -35 1) rmononers that contain acid-labile
groups VA GOhE9EPesE,-ChalkaRoyfl €sence of an acid to increase the

solubility in” aqueous alkaline devel oper solution and 2) nononers that are
free of Aaildphamyll whigh isnsubstiiuted eesrstiyied sOBRRhat contribute to the al k
aline solubility and/or 3) nononers that contri butlcle t o aqueous al kal i ne

sol ubi ligy :0F 1 r; ofityne.1 ) are: non-cyclic
o cycl i3 JEDICRIBRLNIR s uRERLER LuMAREE? g8 iuch a5 buty
acrylate) including t-butyl acrylate, butyl nmetha@ylate, including t-butyl
met hacryl ate, 3-gxocycl ohexyl (meth)acrylate, tetrahydropyranyl

(nmeth)acryl ate, ,4'tet hyl -adamantyl (nmeth)acryl ate, cycl ohexyl

(et h) acyliathy Fo¢ nghd (et h) acryl at e,

(2-tetrahydropyranyl)oxynorbonyl al cohol acryl ates,
(2-tetrahydropyranyl)oxymet hyl tricycl ododecanenet hanol nethacryl at es,
trimethygsigyl I -
(2-tetr aﬁ‘ﬂ%’dﬂ%bﬁ?t&?ﬁé I F)“é@@ygg‘%@f:"g' ?(1) I%Ialkgzir yl ates,
(2-tetrahydropyranyl)oxymethyl tricycl ododecanenet hanol net hacryl ates,

tri met hyjlgd i ,

o | e RO e ol A A UTh Y G Eah bR

t et r ahy diepylpdrll araosYywherein o-/ m / p- adanmant yl oxystyrene, o-/m/ p-

cycl ohexyl Iy o xystyrene, non-cyclic or cyclic

al koxyca?bgﬁﬁsqﬁéjgﬁsé%ﬁg@gﬂ{@ﬂg@%j}w&gﬁ but oxycar bonyl styrene, i ncluding
p- t-butBxyiehealegry st yrene,” o-/ m/p- (3-oxocycl ohexyl oxycarbonyl ) styrene)
o-/m/ p'Ang]i's?ﬁE &ne:- Phenyl et hoxycar bonyl ) styrene) o-/m/p-

t et r ahydr opyr anyl oxycar bonyl styrene, o-/m/p- adanantyl oxycar bonyl styrene,
0- I m / p-Ag el A 8x\As0 Ay, Ba sl Aibyhieaed Ae- /| mindspendently of each other are -O- or

nor bornyl OXéQ?I’ gmg%bgt yrene, non-cyclic or cyclic al koxycarbonyl oxystyrenes
‘such as o-| B=but oxycar bonyl oxyst yrene) incl uding p-

t - but oxy¥arisdPyCaaicylene avhich is subsiituied by OR,; or Yy is Cx-Cyalkylene, which is inter-
(3-oxocyclo bonyl oxy) styrene, o-/m/p-

(1- et hyl - 1@§@§n@{<ﬁ%§ycar bonyl oxy) styrene, o-/m/p-

t et r ahydr opYys anyis extyiealehicrepéroaycti¢c smgzne, o-/ m / p-

adamant yI(ox%%'aH)qgnyl oxystyrene, o-/m/p- cycl ohexyl oxycarbonyl oxystyrene,
o-/m/p-""no 5 Pbxycar bonyl oxystyrene, non-cyclic or cyclic

al koxy caRpoisyHydidger s OsGagedianeyich aso/ ml p- but oxycar bonyl met hoxyst yrene) p-
t - but oxycar bonyl met hoxystyrene, o-/m/p-

(3-oxocycl ohexyl oxycar bonyl nmet hoxy) styrene) o-/m/ p-

(1- met hyl - 1- phenyl et hoxycar bonyl net hoxy) styrene, o-I1m/p-

t et r ahydr opyr anyl oxycar bonyl net hoxystyrene, o-/m/p-
adamant yl oxycar bonyl met hoxyst yr ene)

o-/ m/ pcycl ohexyl oxycar bonyl net hoxystyrene, o-/m/ p-



704762, EP 762206, EP 342498, EP 553737 and described in ACS Synp. Ser.
614, M croel ectronics Technol ogy, pp. 35-55 (1995) and J. Photopol yner Sci.
Technol . WeEl022306 No. 4 (1997), pp. 571-578. The pol yner wreFEPON1GTRE
present invention is not limted thereto. Wth respect to pol yners having
acetai groups as acid-1abile groups, [5 IS possible to incorporate acid

| abi l e crosslinks as for exanple descrlged in H-T. Schacht, P. Falcigno,
N. Muenzel, R Schulz, and A. Medina, ACS Synp. Ser. 706 (M cro- and
Nanopatterni ng Polyners), p. 78-94, 1997, H -T. Schacht, N Mienzel, P.
Fal ci gnd\'t Hs phenytwehieinis unstbstituted anssbstituteddhy OR’s- 37 Phot opol yner  Sci ence
and Technol ogy) Vol .9, (1996)) 573-586. This crosg i nked systemis

pref err &l, fig OO, afkyPivARA ROUNEULSHuBE BF sitRElutdpRce df the resist patterns.
Monomers with high activation energy acid |abilé ¢ oups are, for exanple,
p-tert.-butoxycarbonyl oxystyrene, tert.-butyl-acryl ate,
‘tert.-butyl-nmethgcryl ate, 2-nethyl-2-adamantyl - net hacryl at e,

i sobornyl - net hagfyd ate. Exanpl es of conmpnoners according to type 2) are:
aromat i MVviigRl;—IreRRr sandsuch as styrene, a-nethyl styrene, acetoxystyrene,
a- met hyl napht hyl @ne, acenapht hyl ene) vinyl alicyclic conpounds such as

vi nyl norbor nane,"wi nyl adamantane. vinyl cycl ohexane, al kyl

th |t | , lonitrile,
Vi my by dRe 3G g R Ras IR PRI 22 el ot i ¢ anbydri de. Bxampl es

of conobnoners according to type 3) are: vinyl aromatic conpounds such as

hydr oxy sty - i id.c unds_such,,as t hacrylic acid,

et hyl car%?)fogﬁgﬁg&lgfs%?%@ﬁgC%M%@Pﬁeﬁgﬁ%& Yﬁgr\ggi’”.meﬁ%se pol yners are
descri bkt fisophenyhmwiich isiunsliStifa/érBtbstitted &3 DA8@r mdre bA8 Ffcald 5, 8342912,
EP 6601837 %,567@49@%, EP 813113 and EP 831369. Further exanples are
crotonic 'Mtl V4 ARYUREBYGNni ¢ acid, 3-butenoic acid, acrylic acid, 4-pentenoic

acid, propiolic acid, 2-butynoic_acid, malefic acid, fumaric acid, and
acet yl er}_}egar.box Ii d‘?_gﬂ% o@ used in the present invention is not
i m tedAherf®to. ont ent “of d 1abile mononers in the pol yner may

vary over a w de range and depends on the anount of the other conononers
and the @l kgd igg sl ubility of the deprotected polyner. Typically, the
content of nmonomers’'with acid labile groups in the polyner is between 5 and
60 nol %P1l f i GeCoghitviane; i s t oo smal |, too | ow devel opnent rates and

resi duegyof ; { i h r ., If the content of acid
| abil e ;rﬁ)%orﬁﬁ?régﬂ'?(’)‘eh*]’g%-épgmg???%%!@géﬂsg%%é%poorI y defined (eroded)
after dd¥el dphydiegempheayly GinCigalkyl Ce€salianoyl, benzogisol ved anynore and/ or the

resist | i i t trale~during devel g t. Preferably
the copdT oL tef alRARELMS! e et aP ATL O E’é»vﬁggr s BURARlec By 1 837 000
to about 200' 000, {nore prefergbly from gbout 5' 000j*fo about 50' 000 with a
ol ecul groupsi afht—gi-siwi butmasefoRmbout—8-60M'ess—NretFg, fref erably a

nol ecul ar wei ght ﬁji stributionllof about 2 or Iess. n- phenol i ¢ pol yners,
e.g. a copolyner of an al kyl chyl ate such as t-butiyl acrylate or

t - butyl - net hacri/“!at e and a vBayl alicyclic conpound, such as a vinyl

nor bonanyd vidyl _eyclg _ta- anpt conpound, also may be prepared by
such fr(ra'% rg%iRéBal IpOﬁ%nbrﬁ?“za?idéﬁz 8?% hg*r F&hbv\n procedures and suitably

wi |l have a MV of Rfy om about 8' 000 to about 50' 000, and a nol ecul ar wei ght
di stribution of about 3 or |less. O her conpbnoners may suitably be added in
an appr dpri & &Pt for the purpose of con trolling the glass transition
poi nt ofg,t I, r.an S v ' 1 Xfur e, of
two or rrFt‘;% (ram E)(IC)FI@1 Al’/#eH?? ! a\q/#iﬁn %g%élrﬁ?loyglafi%l’e gé%s%"yde@e&[]&sﬂé’ﬁ?" &oﬁl%béﬁ‘r&"e)
“use may 358 Rradeingerendenily of eachotherare Wi, Aliyliwhichaisiuhsuizdtituted gr sulssituteshi ch
are cl eayRee\Rior8 3P e/ haRtEhyaRxARYBI pifiiPs Of telr ahydropyranyl oxy-
groups and a pol yner havi ng agl -C eava% e groups, that are less easily

_cl eaved,Res i apd Reor  indgpendently et eachyothariare phenybrwhichois pmsubititted acsubsti-

cl eavabl [ | n L cAan j pe bl endizng -t wo nor e
pol yrror e e, piche e tagRa o CCR a1 AT CFE aodts "B i Fer g Pt or
group arnedepengenlylof adahmathey aref®eCpalliyl; an 1- et hoxy- et hoxy group and a
tetrahygg o nyl o r P of non- cr.ossl i nk resin and a
crossl i ?ﬁf&gb{&r g‘@%{n ﬁl}%’df% gﬁ@eﬁﬂlg?f gé&ecgﬁ&ﬁg pﬁﬁ@ﬁ'nvﬁ’h'?ﬂ '%%E%Sﬁﬂlaﬁ%fe?@#'wt%e
present byronerdrimove iof theer mtiiealal@ yC.f alkyhaBot C,-&4kdny. wei ght, nore preferably
fromb50 to 98% by wei ght, based on the total amount of all solid



conmponents. An al kali-soluble resin or nononeric or ofigoneric conpound
havi ng no aci dl abil e groups may be further incorporated into the

conposi tiwo dansowder to control the alkali solubility. Exagiemiaérspol yner
bl ends with polyners having different acid-labile groups are given in EP
780732, EP 679951 and US 5817444. Pref %5abl y nmononeric and ol igoneric

di ssolution inhibitors (a2) are used iff'the present invention. The
nmononeric or oligoneric dissolution inhibitor having the acid-1abile group
for use in the present invention is a conpound which has at |east one
acid-labile group in the nolecular structure, which deconposes in the
presence of acid to increase the solubility,in agueous gl kaline devel oper
sol ution. Exanpl es are al koxynet hyl ether groups, tetra@nydrofuranyl et her
groups, Especialydr qpgfemegl eateer gr ofes—at-Noxyeshyl eghee ~otgojcty |
et her groups, silyl ether groups, alkyl -..@ gJong -@y ester
‘groups, silyl ester groups, al koxynethyl ‘este I’OU[BS "VI ny ar‘Efamate
groups, tertiary al kyl carbamate groups, trityl am no gr QHps, cunyl ester

groups, WeETEM grevps, K?ét aI OSSOt RRYUTDPy=RNY| St er /gt OpPssocH,
tetraf uranyl Fe'§ TOWHiSe” Ay al kyl ethef RSy fitet WAl kyl
ester groups, and the f4 k'b The m)l ecu -39 lar weight: of the

aci d- deconposabl e di ssol on i nhibitive compound for uge in the present
invention is 3000 or |lo preferablyg> om100t03 nor e preferably

from 200°”t°6’"?”'§ Exan‘E)I es FOPTOAR | & =and \ ;, cﬁ* WP o

i nhi bitors hewtn Fayps are destri (CFL) to (XVI)

in EP 0831369. O her SUI tabl e dissolution inhi b| tors haw ng acid-labile

groups are shown in US 5356%52, US 5037721 ) US 5015554, JP-A-1-289946, J

P- A-1-289947, J P-A-2- 256(30 §3%H_ A 3- 128959, J P-A-3- 1588559)

P- A-3-179353, J P-A-3 211 J P-A-3-200251, J P-A-3-200 5

P- A- 3- 200 ,—cih P- 0254, J ¢- A-3,2200255, JP- A- 3- JA— 279958,
5085 7P 1 o

JP- A- 3- 279989, JP—/@CFA 650, Jﬁm;ﬁ: 16 JP—A—11260,? 1235
JP-A-4-1 , ﬁ’ 28994§,.C §? A- 3- 128 JP- A- 358855, N}‘Pa?/a, 3179353, J
P- A-3-19% - 200 P- A-3-2 J P— “A%200

P- A- 3- 20025 ‘?IEHZA‘G \g.(pp? " IP-A-3- 259149 *é 799"%8)e A-3 279959,
JP- A- 4- 1650, JP- A- 42 1687 . JP-A-11260, JP-A-4- 55 6)° JP- A-4-12357 and

Japanese Patent Applicati o?y@lgi 3-33229, 3-230790, 3-32043§ 254157)
4-52732) 44@%%5) 4- 104t54§ 07885) 4-107889, 4152195, wzf-' :

4-103215, 7885, 4-107889) and 4-152195. T “@anposition can
al so cont agn pol ynmepd ¢*di ssol g n | nhi qprs for exanmpfe, polyageetals as
descri bed fior exar’rﬁf*zé |n US}q BN, O acetgt’s for '@%ﬁahose
descri begF/l S 5 ¢fer [ n COIDI natd tfiydvCa) ‘e, soltdbl e

pol yner, or OG- @i “b@_r,—o with a polynmer cont 1°1ag~,(&f¢r°d> bi | e groups
whi ch increase the Sol ubil i ty of the resist filminf* ©hé devel oper after
exposure, or with a combination otqboth types of polymers. In the case
where the dissolution inhibitor I%Tn’g aci d-Labi |l e groups |s ogel in the

present invention in conbi nat}l g th the oxine derivativ, %@F"fornul al)
[, 11, kN, VvV, VI or VII, ec,_ﬁl kab - solu e pol yner Rwﬁjb pol yrmer

havi ng aqb bi | e gr oups e ano %o : tFtrsqa-@l ssol ut| % Aj nhi b| GﬁdFS from
3 to 55% by 1 pre éeguabl y f l%y o] 450 fé‘r abI y
from10 to 3 9,% °tPh‘é t ot aI c’ofN I d éonponents
of the phot oser’ns Q&I@ A pol yrer soI ublPe§ A a °aqueous al kal i

solution (a3) is pré?eﬂ y Used in the present invention. Exanples of
t hese pol yners include novol ak resins, hydrogenated novol ak resins,
~acet one-pyrogal | oi resins, poly(o- hydroxystyrene) pon(n}hx Qxystyrene)
pol yp- hydr oxystyrene), hya» enated on(hydroxysty e)s oden- or
al kyl - subst j tut ed poI nr stynap , hydroxys sﬁbstltuted
-40 poly
o rret hyl at ege- ﬁ'CH
t rahydr aﬁylated

_mal ei m dagc @ol yrrers -h dr Xystyren
partlally @ akky| at ey poI ydroxystﬁ?ae, [e.

0- (1- met hox§¥ et @ #1“"& hoxy) et hyN&ted

and o-(t-but oxyCar o y thyf ated pol y(hydr‘ @ s hav s degree of
substitution of from5 to 30 nol % of the hydrbxyl (jrou y&§%i%-acyl at ed

pol y(hydroxystyrene)s je.g., o-acetylated and o-(t-butoxy}carbonyl at ed

pol y(hydroxystyrene)s having a degree of substitution of from5 to 30nol1%
of the hydroxyl groups], styrene/naleic anhydride copol yners,

styrene/ hydroxystyrene copol yners, a-nethyl styrenel hydroxystyrene

copol ynmers) carboxyl ated nethacrylic resins, and derivatives thereof.
Further suitable are poly (meth)acryiic acid [e.g. poly(acrylic acid)],

(rret h) acryli c aC| d/(rret h) acryl ate copol yners [e.d. acryl i c aci d/ rret hyI

o, o T I T 1 I o, I 1 L




- 4 phenol, m et hoxyphenol, 3,5-di met hoxyphenol,

2- met hoxy- 4- met hyl phenol , m et hoxyphenol, p-ethoxyphenol, m propoxyphenol,
p- pr opoxywipanekszem but oxyphenol , and p- but oxyphenol , di al kdptrened?ss e. g.,
2- met hyl - 4-i sopropyl phenol, and ot her hydroxyl ated aromatics including

m chl or ophenol , p-chl orophenol, o- chIorgphenoI, di hydr oxybi phenyl ,

bi sphenol A, phenyl phenol, resorcinol nd naphthol. These conpounds may be
used alone or as a mxture of two or nore thereof. The main nononers for
novol ak resins should not be construed as be ing limted to the above
exanpl es. Exanpl es of the al dehydes for pol ycondensation with phefolic

compounds to obtain novol aks include fornal dehyde, p- fornaldehydeﬁc“
-acet al dehyde, propional dehyde, benzgl dehyde, phenyl acetal d YeF
a- phenyl pr opi onal dehyde) s@ﬁp‘.hylpro |omaldehxde q;hxdr nzal sehyde,
m hydr oxyhengal dehyde, y benzalcge ,Cnfchlor béhzaldehyd@,ﬁCHs
'n}chroros ;b ehyde ,EfEhr DQ al dehyd nufo aIdehyde o}

g enzal deh dh ntne@h zal deh “CF,

n}nrtrobenza P

p- nethylbenzald es,pTgtﬂ Benzal de db "NP- nbutyﬁbaqiapgeﬁ furfural,
chl or oacet al dehyde, and’ acetal s derived gu@« esig, 9 d’such 834,

chl or oacet al dehyde di ethyl acetal. Preferfed isﬁhesg i s formal dehyde.
These al dehydes nmay be used al one or in conbinatidh of two or nore thereof.
Exanplestasbhe aci d catalyst i ncl ude hydrochloric acid) sulfuric acid,

formc acid, ya i c dci ¢, g2t aci d. The wei ght - aver age Iecular
wei ght of ;Qe ’bt’ lak resin suitably is from 1 30' 000.
| f the wei ght-average hﬁ#écu ar Werght thereof is lower thalj 180 he

filmredyction at une%p&ded parts during devel opgent is Bice. to be | arge.
If the werghthverage=tmyl eculzan WRTHKHE: t hel b ax 000, the

devel opi ng nar%*@Z;“ﬁerﬁnﬁ ‘Be especially pPeferred range of the

nol ecul ar wei ght of th& nbvolak resin is from2 000 to 20' 000. The

pol y( hydroxystyrene)s and derivat@ves and copol yners t hereof shomn above as
al kali solubl e pol yners ot her ﬁhﬁﬂhovolak resins each have g, _§;%T°

wei ght - awgigge nDIecuIar 9? 2' 000 or higher, preferab!yo J 000
to 200' 00 ﬁe{ 3@%&1’5 000 to 50' 000. ﬁFromt @&pndpoi nt  of
obt ai ni ng arpgtyher il ng i nproved he¥itk esCsbhm@e~~ he wei ght aver age
nol ecul ar wei ght thereof is desirably at |east 5 000 or hrgher.

Wi ght - average nol ecul ar weight in the context of the present @nvention is
meant to be the one detel-ni ned by gel perneation chromat ogrg®hy %nd

cal i brated for with poly 51 Y#éne standard. -42 1In the ése t invention
the al kal'T 8ok ubl e pon rs na be gsgdHas a n1§t@reHof &Fs nore
of “an alkalrm pol ymer and t he

solubility in an aIkaIrhe developrng squtron<j§_ ,pn anDunt
of the alkali-soluble polyner is preferably up toc@s -----

preferably up to 60% by wei ght) nost preferably up to 40@6by merght based
on the total anpunt of the photosgnsitive conposition (e%%ludrng t he

sol vent). Thesanount exceedi ngy8U%¥y wei ght is undesrggbng because t he

thereof. Int e
pol yrer hawung oHp 0&@ by the actrgnaof an acroﬂ% enhance
(1O
~- grttE

resist pattegnjsuffer co er%ble decr easw, i,n resulting in
poor i nmag and vvré%o& Ih the casge ebe aIkaIr-squbIe pol ymer
is used t tfie rﬂkﬁdpssolutron IhhlbLIg@”ﬂMQPlout the pol yner having
groups whi ch deconpose by t he action of acr to enhance solubility in
an al kal i ne devel opi ng s¢ ution, the anDunt al kal i - sol ubl e pol yner

%1 5ab|y from50 to 85%by
wei ght, nost ef er abl &D t'o 80% by mergh f tHelanount thereof is

is prefer abI rom 40% b&-89% by wei ght ,
0%

“smal | er tbanYa Qﬁ[Zﬂe uRB®sjrabl e res Its such as reduced sensitivity
are causgﬁg@sc her hand |fN(c.H,,).ex sCFQO%dB,y htN(ct,he resist
_pattern erk aconsrderable degs®easeE filmthic a)cd_gsultrng in
poor resolution and i mge reproducﬂhdn The content of thé&:Fxi me

derivati r n the
posi ¢ ve ragitly, i flsltorylor nthlioabonil qrops tan fi: e RGN BY ot Mnge
0.01 % t@maﬂwyultmymna)kymmybgroum Also #ie raethyirdr pedpyhbioupbf ithe oRimEeOent s
in the photoresist. The use of the oxine derivatives according to the
invention in chemcally anplified systens, which operates on the principle
of the renoval of a protecting group froma polyner, 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 producing a negative inmage using the positive
resrst nechanrsn1 in order to conbrne the advantages of the hrgh degree of

o Y T ) T 1 -



-43 Acid-sensitive conmponents that produce a negative resist
characteristically are especially conpounds which, when catal ysed by an
acid (e.gwotobesrei d forned during irradiation of the conp®dmdEPoufo’8or nul ae
[, If, 11, 1V, V, VI or I|), are capable of undergoing a crosslinking
reaction with thensel ves and/or with og or nore further conponents of the
conposi tion. Conpounds of this type ar ?'for exanpl e, the known

aci d-curabl e resins, such as, for exanple, acrylic, polyester, alkyd)

mel am ne, urea, epoxy and phenolic resins or mxtures thereof. Am no
resins, ghsuifbhate rpsupssmanceasiipby replaced byrother alkyl suiatyvhigreupsicTheseucad e
resi ns of t%%s tc#i e%ﬁ]r.e gg eral | tkno and are described, for exanple) in
UL | manrPINES aLS gb et GEiNe LBt VR "cheni e [U | manns Encecl opedi a* of
Techni cal Chem stry], 4th Edition) Vol. 15 (1978), p. 613 - 628. The
crosslinker conponen shoul d general l.y be, present in a.concent.rati. of
Srom2 tBemiensehirgasd £ .3 v o2 Sulan e s hotetaiv stif Ao
total sondré fa pREtbRIAIst.ORebiBEsyseHAd barebé propated 1y Tage Wiskirradiation bl/&atdnen

t hus i ncludes, as a special errbogi ptl \&h m ¢ IIKPa lified negative,

al kal i deSREIRSISHIGIcOMpoLnds idpupulae dﬂﬁ 1% aﬁPéX@- fQlipwRd by 2 deYRIQRITESIPR i n as
bi nder (a5) a conponent that when catal ysed by an acid undergoes a
crosslinking reaction with itself and/or with the binder, and i {b) aas
phot osenfichemisallycaraplified ahotaresistiisungrrstooa i Hea sesist sompositien whereiry g radiy /
V, VI oratéh!sendifie EQTPSHENt bRIVIdERYA Edtaptid SRodi &f héig@Wichysubledutatly eaBRBeNt

(b) other photosensitive acid donors and/or (c) other addjtives. Especially
pr ef er r €@ CA@Migal rgactinnaef & leastiong acidsensitive sampenant of e, regigh hRgaulting is the
non- et heihfdi@fl o h sBIRY dif&idnEe batileBR theifridiated Al idhHRadiiteladaRlof iR5eds)
especial |y nethylate amne resins or butylated nel amne resins,

cor r espoiftli Becaysg obthe catalyigaatureakibls mocessoneasid maleculp Lapdrigastreadtines e
are to b : ] ; ' net,
g A A S s Lo

N- hexa( nersd estiong s itds aet wappesdortdesireyestbyoanyraecadary reaction Thergfore, a

N, N -di . . i+f= I ' ' & reatest

pr of er engaat 4T eoerta it s gt o LR g i i ¥R B o
VI or VI posed andgmekpasedeséas ip the ragisteil s, ioglyfar smallDcohceniragion of thef leteabagid up
to 20, ' : n , '

composi | oEoung H péeedal; B3 ol esls® it b St i iR ragBhars of he

-a4 \\heexpoaprerwarelangth intdpdical dyaging €ae bafiergiulates svhihyin dwnproduse steep, ver-

filmf ' ' ' i - Thi ' i .

T B0 S Wb S o gl 5 By B brpgas

;axa][rpl ei isrrequiteskibat e datemtdadid oatalyatseareiehgxfﬁeallyfamd theravally verycatable M?n@amr e
urfura

unsubsti o adaieh b FORRRAT bncrbR R HGE a5 QR casgh g whit ™

p- chl or opimenost capéeeneluinesad postrexgosige bake stap éalsthyt oflo &Fnplitel the satalytiamao- ,

o phenyt Gl Biitn a8 Vs sty SRBIDIAIE 1(/E Hen FedeBIE A<l p BB SRR i e

dr oxyphelajent patatystein thk diquiduesiabioematatiorh and theasalid cesigtofilynnter avoishamdparticle

T+ pt opengrherdis{\iE WaBitheR R Wi e Bt G FoRg PR TRicfoconbhHan- 21

p- ( 1- pr optacturing peosvekses. copol yners of these phenols with one or nore
ethylenically unsaturated nmaterials, for exanple styrenes. The anmount of
bi nder should generally be from30 to 95 percent by weight or, preferably,
from 40 {tro cBAtrastr pesifivebresistinaterialdrwidstpars abt pagudeberthe ccheatel ianwlifieationt

conposition canprises fromO0.5 to 15 percent i.ght of an .oxi .
or | vat | TERLETE T o b Migh dchod iyt o e, Rlept Bolcherdnt s Pofihe pedm 4o
to 99I pebomm}rbtjbr?/\wh'@htis g_énaagideﬂgmhitﬁe ta@%dt][acmsmgen@ﬂmowémmhwh&imhtrnga@)s)tp 1;] or
exanpl e gne. of thps nt i gned aboye, an rom0.5 to er cent wei ght
of "’ mel T Rgepeasl ol oh B iopses 3rea MAAIEF ORVAIoRF - BERR e SRALAAL B ages
relati n? lcén‘itra_tthﬁ h&@ldn@'_sa mlﬂéteﬁebt cim‘ th’efvhaﬁgud Hohe disgBlutioN talte Bﬂslidhaﬁsiét_r and the
especi a t ol yvin ol as bi nder, egatiyve resjst having,.
especi al [P AdsReR hiploely WENGH 2, ot ExpestireBakie Retea e eGilitaments Se0aidings o
as aci d gréical HdStheihal Giatimy oPfeastehivadi® drelBEY @&h&ﬁﬂir@ihbn,foﬁaferﬁimY am-
aci d-cat al ysed crosslinking of, for exanple) poly(glycidyl)nmethacrylates in
negative resist systens. Such crosslinking reactions are described, for
exanpl e, by Chae et aL in Pollinpo 1993) 17(3), 292. The positive and the
negative resi st conpositions may conprise in addition to the photosensitive
acid donor conpound of forrmula 1, I, I1I1, IV, V, VI and VIl further

phot osensitive acid donor conmpounds (bl ), further additives (c), other



-45 Oxine derivatives of the present invention in the positive and
negative resist can al so be used together with ot her, known phot ol at ent
aci ds (bivoo2b<ee exanpl e, oniumsalts, 6-nitrobenzyl sul f oRGT/EE01/10784

bi s-sul fonyl di azonet hane conpounds, cyano group-containi ng oxi mesul fonate
conpounds., etc.. Exanples of known phgéol atent acids for chemcally
anplified 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 m xture of photolatent acids is used in the resist

conposi tplifies pasither rdsists. t Thesheesiste eaduierisa dmuek higher expgdsoreodosexo generate
derivatives of farmula L, L1 L1l |V t V|| ot her hoto

.l atent a%'loéfgﬁﬁf“d?mi aehigdng,pufficient qog"byqyelpép%ﬁllk@"}er %e%pgbtﬁtgegépcls Bl es
of phot cdrit éléli sﬁﬂér %nv\/thed@laﬁvayw bﬁthiaetrélfspbrenw dliei to thel hIghtdoneenMatldm vhe
compou gds of um sal t

-conpoun ateng BF'deWé’ﬁﬁ%y) PB@IJWSU FHSQ PY"@" kesst?'l‘F'B'P'l|a|!?f:h %gpchlr{!?p% EAFLAIal ¢ s,

di azoni usbshdhé basdedrl Hambwmaalyt@npliﬁé@i@hﬁ@ ® tmrefw@mfemﬁmnmstehmm ate,
di phenyl i.odoni um pyrenesul f onate, ;%)ﬂhen I i 0 l,?ym um dgd%eﬁc;#/l benzenesul f onat e,

triphe nyY'B/uTeFBIHF"Enﬁ'!q imagerquality,coppe GhemispAMRILSH reRi¥®ant i monat e,

di phenyl i odoni um hexaf | uoroanti nonate) tri phenyl sui foni um

napht hal enesul f gnat e (hydroxy heny z hyl sul f oni um t ol uenesul f.onat e
and the TioRethehpys EbPﬁ?fP?S ples @PF 'é’&ignél?é %@ %@ﬁ%‘@@l'ﬁ'cﬂﬁ@ﬂ]ﬂﬁeﬂ#‘ﬁﬂﬁt@ vi-

di phenyl japgp R dhshiten G bivibRfierisistBAd tHat Idteht abidk WSRh- &é?ﬂké?kﬁh BGhoRLABMRIAMNE
hal oal kyl group contai ni ng heterocyclic conpounds, hal oal k

yl
gr oup- cofmalifigd fesishare @@anwserd)'rﬁapmaaledﬁ&h@rn@alm %P"fpﬂéﬁﬁﬁtﬁé’@%\tﬁ@ of the
(trichl OHIH%H‘X&%I dﬁstFdn%hUi?erﬂ@ﬁtb Vadid ¥Réngtiy Féuitements and thermal and chemical
phenyi -bis(trichloronethyl’)-s-triazine,
nmet hozypﬁébi!fw-f@ﬂl&’@mﬂtﬂql oronet hyl )-s-triazi ne,
napht hyl - bi s(trichloronethyl)-s-triazine and the |iKke;
1. 1-bi s(4-chlorophnyl)-2,2,2-trichl oroethane; and the Iike. (3) sulfone
conpoundBrefgrencecig giviendo pholné&so% gPmpesitions( gherainttom gerapeunsiseds frmalac I IH,
a-di azo i f are phenacyl phenyl sul f one,
mesi tyl pﬂgnécy%gd/u?ﬁgﬁgpe'ﬁ Rerd ﬂfearf ﬁ’f@r%ﬁ%net hane)
bi s(phenyl sul fonyl ) di azorret hane (4) sul fonate conpounds, for exanple

o 0TS0 eSS T B S UGBl bR 1
i i dosul c@nm&mm@mmmmds ohihe foma btlaHans IV, wherein

%E[:TLF&E?%EWQ{]E ﬁh@gpﬁg&n yxy§cﬁ%lﬁélﬁlg.ﬁ'{8ny! camphorylisulfonyl, phenyl-C,-Csalkylsul-
N-(trifl uor tomgh hienduifonylop napithyauifopyl wherein the groups phenyl and naphthyl of the

or ormet hyl suTRE ARV G siisk bR Hhen BBl af nebiiisulo s defipstured
N- (trifl uor onststituted Hyoond enpgrehatngah, GiyClealkyl oy 2,-Caalkoxy;
]-hept-5 RrEN f% ﬁ ?I car boxi m de,

met

N-(trlfluf)ro 'sul f onyl oxy) 7- oxabi cyclo-[2,2) 1
] - hept - 5Ae|n@pheeyldme;ar boxi m de,

N-(tri f I yoremat hyl sul [
] hept an- g GQnﬁ cfiﬁég‘%bd’xl % ’(3) ?d K hath ﬁpseﬂ HHM C1f each Otg&'(':%liena direct
N- ( canphanybgmd f-@nyBony)@(lﬁlOial iariAdede, D%.(Aaaﬁﬁh‘&nw Agl Ao)n‘yb (Aey?mrhéht angl Cri de,

N- (canphany I % enyl mal ei m de,
I\I—(carrphanyFséﬁ%lk&%%Pg% rg}lleyy%tl 0-[2,2,1 ]-hept-5-ene-2, 3-di car boxi m de,

N( canphaiYy!| aﬁf—@mikydmyewﬁlcbxamlhsymmd-t[yzo&,l ] - hept - 5- ene- 2, 3-di car boxi m de,
N- h A bj -2 11 h - 5- 2, 3-di b d
N (canpnday StV SR s Epuieresphen gt leraB B 3 i car boxi mi de.
N-(4- met My sheteyrasalétoagicabof C5Ggdlkyienese)
N- (4- met Qyl | sul f onyl oxy) pht hal i m de,
‘N (4- net ES/I B{?MP%UI f onyl oxy) napht hyl i m de,
mf ?4 met h§,ph Wmmh?méwxﬁﬁmwzr%dl@noyl, benzoyl, C1-Cysalkylsulfonyl, C1-Cio-

- et nyl sul f onyl oxy) di phe e,
N (4 ot AEBREAYICEN, PO SRBURGE PRV, CollfiStopyl. Bhenyisubony! g RartBuki i e)

N- (4- met suifanyk whiesin freryrbups/phenyicaraitiapyithyof tie %dkhswymm@@lsaumw ar boxi
m de, N-(4-nethylphenylsulfon yloxy)-bicyclo-[2,2

] - hept an-5, 6- oxy- 2, 3-di carboxi mde, N-{2-trifluor orret hyl phenyl sul f onyl ox
y)succini mde, N-( 2-t rifl uoromet hyl phenyl sul f onyl oxy) napht hyl i 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,
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In the radiation sensitive resin conposition of this invention,
particularly preferred sul fonate conpounds i ncl ude
pyrogal | ovoehssresul fonic acid triester, PCT/EP01/10784
N-(trifluoronethyl sul fonyl oxy)bicyclo-[2, 2, 1] - hept - 5- ene- 2, 3-di car boxi m de,
N- (canphanyl sul f onyl oxy) napht hyl i m de,
N-(2-trif|uoronethy|phenylsulfonyloxy)ﬂhfhalinide,
N-(trifluoronethyl sul fonyl oxy)-bicyclo-[2,2,1 ] - 47
hept - 5- ene- 2, 3-di car boxi m de, N-(canphanyl sul f onyl oxy) napht hyl i m de,
N- ( 2- t r iphengswizayiayidptaphihysulférgh gieaingiipiitiied onsubetitated tyhane arlorore hBlpgen,
4uinoneq%§é %ggcogp qg for exanple a 1, 2-qui nonedi azi desul fonic acid
.ester conpof op1 gﬁ? droxy conpounds. Preferred are conpounds having a
1, 2- qui nonedi azi desul fonyl group, e.g. a 1, 2-benzoqui nonedi azi de-4sul f onyl
ui nonedi Zld

roup,
,% 2. Eaph Hgﬁﬁpﬂgﬂgﬂ§g§§a@gnga @pmapﬁgﬁ éétc&npoéﬁonscompnangconmounds

1, 2- naphifigsitdrmaia 8dva st UR; Whérdinf onyl group or the like. Particularly
preferred are ¢ ounds havi apht h |nonedia2| ul fonyl group
D a1, Aia g pRonh Habis ShRGtaed of FUSItGT BYphe Br Moas o LiraRcas Brikie. ar o
1, 2- qU|nQn@d3ﬁ;hﬁg§p$ﬁ9nlc acid esters of (poly)hydroxyphenyl aryl ketones
such as 2,3, 4- trlhydroxybenzophenone 2,4, 6tri hydroxybenzophenone,

2,3, 4,4 -tetrahyd s ‘benzopheno/; 2, 2 , 3, 4-tetrahydr oxybenzophenone,
,4 4 A,betlga A D17 @ , 4, 4" -tetrahydroxybenzophenone
3

, 3, 4, 4" - - pent alyel“oxybenzopheyewe, 2 2 3,2, 6' -pent ahydr oxybenzophenone)
, 4,45 hexahydroxybenzophenone

4 4D 5'i6-O@exa®y dr oxybenzophenone and the |ike; 1,2-quinonediaz

I IS of bis- [(poly)hydroxyphenyl]alkanes such as
%gg%g:ﬁﬁﬁfékhane bi s(2, 4-di hydr oxyphenyl ) et hane)

b s(n' hyis hpdragére phhyl; ©pSngalkyR C2-Chiati(adoy; benzoyicr oxypheny! ) pr opane,

- bi s- ridro e P e tik

-quin ﬁed?ﬂ‘%ragg ﬁ%ﬁ{'] ng)@llggﬁg-r%gaa@@n%op%zﬁ@dr oxyphenyl al kanes such

4, 4' - piiobiged thay tat leabeoryd petheaadicald M, 4Ar 1, D, My ARQXy (R' i seibstituced barteto 3

S, 5" -tetranet hyl - 2,2'2"-trihydroxytriphenylnethan

5,5 -tetramet@yl -4,4', 4"-ori hydroxy®ri phenyl met hal 8,

1-t rge(gs bfyd.usxmphaﬂyl—)-et-lsaoe M+, i—tbr@(M*hamexyﬂpNewl )= 1- phenyi et hane,

bi s(4- hydroxy@henyl) 1- (49l 1- (hydr oxyphenyl ) - 1- neﬁhylethyl]phenyl)ethan

nd the like; 1,2- qU|noned|a2|desquon|c acid esters'of

y)hydroxyphen?hflavans ¢h as

4

S - - =~
NNNU)CD(DOONCD
|A(/)

p
, trinmethyl -

4,7 trlgydroxy 2- phenyl f 1 avan,
2,4, 4- terretlﬁﬁ1é"2N g 5FL6 p%ntaﬁyﬂ"bxﬁlzz phenyl fl avan and the |ike. The
positive and negaRj,ve photoresist conposition of the present invention may
optionally contain one or nore additives (c) customarily used in
photoresLstsﬁﬂﬁ Bher Gust omary anobunts known to a person skilled in the art,
for exangl e me r f
wet t1 ng B Noeneb AT IRoBpaRldfl of i Gneratt 108 Br phorl o Fiy HE'F
filters, asdRubi |lndqpeade@ly@faﬁa@hsvtheaerejcaﬁpﬂallm whlch mumm@etm;teduoz@ulsstmed

organic r organi c basic conpounds which
can be uggghgﬂF@ggﬂygg§g¥f%§§éyﬁ %2%@ ?ﬁ?%@ present invention are
conpoundBeonfleicandaRe: stlﬁ(dﬁv@éﬁelﬁb’sié§a€=fhaihephf§rnbienyll whighis Umﬁsubatrtuted or substi-

1 0GR B kAo PRRAIVE ORGP ARIGPEUIENTRY. bPrL0R Chd e

or gani ¢ mgpeﬂdenﬂsmmb O&FQIamCﬁ-@gﬁﬂant al ni ng baS| c corrpounds havi ng, per

nol ecul eg t

anvi ronmBr 4 B poahSornERire SLRSheb B it Wb RhipboflkRRy B g substvta,
one subsbyboe edmore afrtbe kdicalsiC e atkiyhandjordiCatkdxyt | east one
nitrogen-containing ring structure, and conpounds having at | east one

“al kyl ami no group. Exanpl es of such preferred conpounds include guanidine,

am nopyr irdother prafarreal cmlnmdsmpns deeveding gorthedpyantion thad mucalsnda,mrl. andiAn"dagol e,

o) per ozt PSS 7 e VRS S0 RE I B & el agtona 1,

t he unsulbatatidut ed conpounds or substituted derivatives thereof. Preferred
substituents include am no, am noal kyl groups, al kylam no groups,

am noaryl groups, arylam no groups, alkyl groups ai koxy groups, acyl groups
acyl oxy groups aryl groups, aryloxy groups, nitro, hydroxy, and cyano.

Speci fic exanpl es of especially preferred organi c basic conpounds i ncl ude
guani di ne, 1,1-dinmethylgu anidine, 1,1, 3, 3-tetranethyl guani di ne,

2-am nopyri di ne, 3-am nopyridine, 4-am nopyridine, 2 dinethylam nopyridine,

N—™ D I—‘Hl\)bm PFNNDS T NONNDNT
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2
1
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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 bedvon2/£837#10885, US 5663035, US 5595855, US 552545BCT/EREI/BFB4611998.
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,
Oi Pink #312, Ol Geen BG Of Blue’ , 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 (C 45170B), nmal achite green (CI 42000), and nethyl ene blue (C152015).
Spectralsepsitizers (e e urt her .added ,t o _sensitize the ot o | atent
aord 1o TREnEndogene! sfiob Sebiisnd g el ahgaPriodr SeRtoreH R Gedprs

ul t Sav:c olagta redulnroelﬂ%e hbid—qgm;tsgaereaitttoh}& titeorsizs h@aitfr_lal @lﬁrirﬁﬁpeT _ait@rsiaadggﬁidwefnt ion
can or, exanpl e) be rendered sensjtive to. i,-line qor i ne_radiation.
Exampl odng{ou e oLEYPe IR pen wRihduitier BEstietts lnaRnt T e

p, p' -t etregis®tithb dbriposiabshdcupbang tiethe Iventidnelolbeis 8 ¥b@bberagthadineRase trrnone)
t hi oxantsgl&rg)ﬁ@ 2-chl o rot hi oxantgon ,an hr_o':&ncgé,o%r ene,, tP_er | ene,

phenot hi SPABHY Sfiamsompositon ithe deyelaingEattas raaiatioRy the resist s pPafien T,

9, 10- di prinwentbMasssaifgly Yelbtddqb anpBRicafEahOIRRE PRSiEive pRSIORBIHT ene,

2ni trofl uorene, 5-nitroacenapht hene, benzoqui none, 2-chloro-4-nitroaniline)
N-acetyl -p-nitroaniline, p-nitroaniline, N-acetyl-4-nitro-1-naphthylam ne)
pi cram de.onand BhaNant? e c&n%ﬂlﬁ‘&lsa%ftﬂgﬁ fAHLIBAEPredded ﬁfetsomﬂilgﬁ} Sth& E@fpbdione,

1, 2- benzant hr aqui none, 3-net -di aza- 1, 9- benzant hr one

di benzaltiepaflgnisradiation,fhe resigdanegntive. 3- acyl coumarin derivati ves)

3,3 -car it sl AR ﬂﬁﬁﬁﬂﬁn i ene)

t hi azol ,ﬁg;wﬁ*géﬁ ﬁ?g?rﬁgggégﬁﬁé%ﬁa%gg e, eftpificd ddtae %é‘gr?, t he
suitabl e spectral sensitizers are not limted to these exanpl es. These
spectr al [ I S f iag t he
o Ul £ r g ene S oo ol An th Bhe eS8 2R | Rbuent sl | ey
reduces Mighhate effancedditinnally presentcalkaline soldble binder resindo the teisist formulaéorcandf

mul tipl ; j i b ' ' i 0L Sk ect
of st andiie! et daiingdifle Fh uncirola BEE Rokn e dbaet i omBng
conpoundibetunaxpased ares after davelopmedt inaikaling selution, bohwhick is tleavediinl the pres-

concentr gtj.oq3. : . ] LNt 1

oxi me de‘?’?d\(/ea ia&eégggfscfc')%%?%gﬁ%%@% r%r&ﬁg?&llr?'?ﬁﬂ] @%%ﬁ\%}tﬂ%ﬁfs%c\f@@@é&gﬁhg to
t he i nvercomesisnlupledn thesalkalinerdeyelbperds refarredt to, heosinafter iaswmigsolgtiorymhibiter. as

well as in all coating applications. Such acid anplifiers are described
e.g. in Arimtsu, K et al. J. Photopolym Sci. Tech -50 nol. 1995, 8,
pp 43; Kihkjnventiogt inaludes). asPacpepial gmbodimient Febhmidally aefplified positiveddikaline-

| chi nmur . pp 551. Usually, for the

appl i ca??%‘}rélotpgslg?’m% réaﬂ"é’h@’;‘*@{%@ %ﬁ%ﬁgggnsi tive conposition of the present
i nvent i ofal) tatéeasbome polyinen handngl asid-ddbile graups avhichpgecoppoat i the lpvasence of an

cyel onexar AR HefiReg ne BERENS S Yebel A H <R flgles ARpineccyBobiSiokyion 7 .

ket one, tietexpesed ayegyaotl nononet hyl et her, ethyl ene glycol nonoethyl ether,

ol yeol athettigrel 8 S I (X RENV RISt o acetate, propyl ene

gl ycol nononet hyl ether, propylene glycol nonomethyl ether acetate,

et hoxypf b it sECUR gty oF i oA % nrlballe g s Rnerireipgatia o:

propyl pphoteasiet campadsitibnpredrhgrlising mami de, di net hyl sul f oxi de,

N- net hyl rQlidone nd tetrahydrof.uran. Thes ol.vents be us | one
or "as. i (A0 L 18=SE mPREmefk o lesties RRue TS et Rk et fanle

2|- met Poxngbw\{hiohlctmot@gms& lmtythte m@h‘t’fﬂ m?m mgteagbd de ?mmm* ﬁ,a}anmbh@ne

gl ycol mopone et her ace ne Xypr.opi onat e, ethy

“et hoxyprBlg?lmégﬁ?loﬁﬂ'osoé‘ftWIanafgleéﬁﬁqn%ﬂ'@rﬁeﬁtl&%‘ﬁo%g?m s i s advant ageous
because {d)eatdedstEnglesmpadrid/siFormaun asigml,ad, Wwifeenaul ae |, 11, 111, 1V, V, VI
or VIl according to the present invention have good conpatibility therewith
and better solubility therein. A surfactant can be added to the sol vent.
Exanpl es of suitable 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 yoxyethyl ene al kyl aryl 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

o . o, - e o - . - o o .



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 forml yweml2s¥d to a substrate by neans of known coati n@CrgPGYHS4 f or
exanpl e by spin-coating, imrersion, knife coating, curtain pouring

techni ques, brush application, spraying,and roller coating. It is also
possi ble to apply the photosensitive Tayer 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
subst r atAmpther epettfireardbodiment ofitbe dwsnticpdesided oh aEherpiphliycanoplifind positiver alkaye of
coati ng .t hicknesses .can i p.nci.nle | e val ues from approximately 0.01
‘pmto ﬂb%‘dﬁﬁegw%g‘bp'b&ﬂﬁesﬁf ?@F‘Bﬁqf@ht%dﬁ{?g%oper ation generally the sol vent

i s renovat) aylehstagriengplymeshdvirigarid labite graups which ideeomppaodecindisé ptesemcet dfean
substrate,, The drying te rature st ,of .course be | ower than the

‘t enper atqﬂ’peanélt'"%ﬁg%g‘@eﬁnﬂ&ﬁww Ag devpionsh o lﬁgﬁcg&)s i react or
deconpoggz) lahmerdasad or Bligonteict dissokition inhitstostaving dtheast angeacid labiledgroup,
160C. The resi st coatln81|s then irradjate 'nage-mﬁsg._The %ﬁB{B éion

" | mage- WEh SEcOmAOSS? I thel RrepeNa! o gl and IpfreRse ihe,nleline GOIMBHNB 180 £
usi ng agiosed ardaadi ation, i.e. both irradiation through a nmask containing a

redetermned pattern, for exanple a transparency, a chrqome nmask or a
Peticl e (B3ncen AkaliakiblonMeapmgne, JIgomere, Ok FOWMEHE .LamRANNG &l A LARRENAIMNG 5

di rect | ywiéh &t KebBs ERSiesist filt AR@ undPbsdkareR le8sertARY inkBIBbIe dtheQlikaife de-
conputer) and thus produces an inmage. Another way to produce a pattern is
by ipteﬂf%#@ﬁé@dof two beans or images as used for exanple in hol ographic
appl i cathHpPnRg leakt orleScothFRINBYE forkiuf It 1, INSIY, YBgKS yipde of liquid crystals that
can be addressed pixel by pixel to generate digital images, as is, for
exanpl e described by A Bertsch; J.Y. Jezequel; J.C Andre ~in Journal of
Phot ocheffiesihiehtiBR 3hatarire ReRhRE Yo A'chéRaiySamhiibd Phototes &Bor &bniphig- by
K P Ni_collayé/r}tﬁHOh{set %ﬂ%nti nog 16997, 6yS p%l 33%??% A?ttfbg)gnpt%he irradi ation
and, if IN@cessary, thermal treatnent, the irradiated sites (in the case of
POSIL! VSl pa 18hstlon@" pdiytfier Vi rPalidtiabile §f&u§§~r{iémdé&?nrffo§§§irpﬁle HREEBNEY B
resists) of the conposition are renoved in a manner krown per se using a
devel opedn agichtadnerense theaahutiliy inragueous dkaline gevelopesselution aadfar hence t he
devel op el i~ O f £ 22 RABMY L hg i | at ed
and uni rEalpo eagt % oo n OBDRBRE dls ot bhickir o Bgh il dray ™

t he coatWhigh decgmpdsesdbitie peseect Geroadid teinprpade e eqiabllity Thaquesus iai@linein

al so be i un during the irradiation. Tenperatures of from
60 to 16%%&2 gp%ﬁgkgﬁggﬁégused. The period of tinme depends on the heating
met hod afed) at leasione sdaliysolubleemonemerigrofgomenia of palymerid eompotuntednédasi |y by a
person ski i : } PRI S ol S
Gener al 1 ) 77 EfloeSercfedidd hoPaf Bactindbdnibu QU RRBIE INTENVEVANLT o
from 10 to 300 seconds is very suitable when a hotplate is used and from1

to 30 m i ' i3 . :

| at ent o HCapSrS AP HGRbA e iERah o (65 Combhner b TBRE EifloceRgIT R |,
t he resi denarpandosichbther additivest hose processing conditi ons. The coating is
t hen devel oped, the portions of the coating that, after irradiation, are
nore soluble in the devel oper being renoved. If necessary, slight agitation
of the wBupthamicallyeamplficdrpasitivegesist syatemsoarei degciibed, fier eiample; e E. Reidh- or
spray _deyeh@pkng ARNIRGS S, Neliriadu 1! x PROGERS oREGR Mall)S 185150482, 1AL Be
devel opers customary In'resi st tethnol ogy nmay, for exanple)” be’used for the
devel opniéfiltsonStiotrodistien dp Mierolitbographye 2nfloEdgtarSe | Teompsdn,uth Gr Willkons $4. win

hydr oxi d e r ondi.ng r rbonates, silicates or
‘metasili @é‘f"éésh' Eg’gt' Ag‘?egf gﬁg@l ?8%&%?%&@%%?2@&%2& ' as ammoni a or am nes,
for exanpl e ethyl am ne, npropyl am ne, diethylam ne, di-n-propylam ne,
triethyl am met hyl di et hyl.am ne | kanol am nes, . for exanple di.pethyl

et hano! aniirbie praraNe AbpeaRS Belies oV FeaiRoRe Bk pieBRRaBLEn PEH TR B
fj etr ?rret Huctaaammatl tic hy dnpsty aroupe, (lmlrrbd»qticr geupy,| letorgroupsahy dtduq'ydlitfagrogbf and in-

evel oper_sol utian e. genera to Q.5 ut are_usua il Ut in
au taby ecrranhdhe BRRRRE°oaNEaDs el cBvelotscSauton Sior 1 SramplevakaRyby
appr oxi methet yrodpd, tetréhydirafuranykdthergropd tetrbhpdropyrafyl effier deoupspefti-aldg@steds 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

o o Y " o L . . o e _ o




160C, and (5) developing with a solvent or with an aqueous al kal i ne

devel oper. Preferred is a process, wherein the inmage-wi se irradiation is
carried owndosksdrenonochronmatic or pol ychromatic radi ati onPCA/EPAE10I84 el engt h
range from 190 to 450 nm in particular in the range from 190 to 260 nm
The phot oresi st conpositions can be u§% _on all substrates and with al
exposure techni ques known to the person skilled in the art. For exanple)
sem conductor substrates can be used, such as silicon, gallium arsenide)
germani um) i ndi um antinoni de; furthernore substrate cov erect by oxide or

ni t ri de graupsy Bityl ethen grsupsi silyt ethedgronpsi @lkybiarbermte gioups de fortaxampladtartnbu-ri de,

et al o SUonRARE o, Rlor AR B PEATRET s G GY AU otk

coat ed \eisteh gomipgiacetal gmups,ileta grdups, tesralmysrapywartyh esteggroups,detrafuesnyleestén e

e artoEy i A A ot M B e PR AR T Lot T ayer can

be exposed by all common techni ques, such as direct witing, i.e. with a

| aser beam or projection |ithography in s -and repeat node ore scappni ng
mode. orEypRsherchag Fclonsl SR Fhpaple gt ABodpasrel g ine R aipn & fpricr &

l'i t hogr aphknce YISty B dee AdsisP Pl EGthprisiitdinis sulimeain dpcalkiging deusibpiAg soluti-
coherenté} p\q%r i al coherent or, |tgcohe_.ent i rradi &tl on.. This includes

of f - axi L i G B NcPPOrRted ube Popilye [SishAFROrdIRg 1p 1o PrePNtiMENTdh aYd
quadr up®ayé lthe' AtidahbiRNgitps @ tHeehdckBorRd amdlor Side thaine dhéreof) desferablyyin Gidd ai n
regions of the |lens, excluding the Iens center. The mask used to replicate
the pat t®@iRSdh8redle a hard mask or a flexible mask..'The mask can incl ude
transparent, semtransparent and opaque patterns. The pattern size can

i nclude al so patterns which are at or. below the resolution |im¢t of the
proj ect i B1¢ RRlymeshaviag ﬁP'Qd%Qi‘ecﬂfO‘t'WeS%E'ﬁ ferthe wse indhg PHREENT inventipercangoe
modi Ty tdigaiRéd with al R fifer dnBiogBsd fexcicviia ffe AR&IMe30iuBle RbupdSreipaftasly 8 | ON
after havi ng? passed t'he mask.” This i1ncludes phase shift masks and hal f-tone
phase sHiompletalyiconverted iplp therespestivesaaid lagile gesies or direqtii dydparalergrization
Composi t diforfcfbrb Wikt thvb EIRAR IZBIE GRS B iy rtaBll, 4EH foP he@REBISESsd

shape, for__exanp nse and I SO0 I nes, “cont act es trencﬁes, dot s,
etc. ThenERAaA8E3; EP $78¢3% BN §77203, Jhha-2-25B5R JRm-$1323860x akd JRAAc4-251250.

|'i thographic properties, in particu lar a high sensitivity, and high resist
transparency for the imaging radiation. Possible areas of use of the
conposi t Thenpelpwersdwhighthave 1aeid; Iakilengroeps penslagt to thiel palgmer kaskbenep irbther prét st s
for elec oSk ' n I ' j der
rosi ot o, o AEtorebieferally S BoiRcl2phieh Rhved (B LIanGllpdr BbStaE kol B

t r ansi st @koxyalylestef grayps (calledrigvraciivationeensirgy blasking @rennst)eghicks glepveasomf f set

rintin S SCr i i b i f
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i mgerecording materials for recording hol ographic inmages, as well as to a
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-55 resists or imge-recording materials, or inmage-recording materials for
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conmpoundswofozksazaul ae I, 11, [1l, IV, V, VI or VI| as photre¥®EpPeifNGm€ acid
donors in the preparation of colour filters or chemcally anplified resist
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-59 agents, antifoam ng agents, wetting agents, adhesion pronoters, |ight
stabilisers, antioxi darts) or sensitisers. UV absorbers, such as those of
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am de or hydroxyphenyl -s-triazine type my be added to the conpositions
according to the invention as |light stabilisers. Individual conmpounds or
m xtures of those conpounds can be usé /With or without the addition of
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yl phenyl)-1, 3,5-tri azi ne,
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The conmpounds of formulae I, Il, IIl, IV, V, VI or VII can al so be used for
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In contrast to customary WV curing with high-intensity radiation, with the
conpounds according to the invention activation is achieved under the
action ofwpesghaté on of relatively low intensity. Such radPer/Epe/ioAgd udes,
for exanple) daylight (sunlight), and radiation sources equivalent to
daylight. Sunlight differs in spectral ,conposition and intensity fromthe
light of the artificial radiation sou?é@é customarily used in UV curing.
The absorption characteristics of the conmpounds according to the invention
are as well suitable for exploiting sunlight as a natural source of
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with water and brine, dried over My S04, and concentrated. The resi due |s
purified by recrystallization fromtoluene, yielding 3.98 g of the conpound
of exanple 1.3 as a white solid with a nelting point of 135-138C.




AGBH-ZS O~ ~ ~ ~ ~ O SOzC3H, 1~4: F3CGC\ / 0 O CH~ ~ C-CF3 a 0 - 68
NVR spectrum (CDCI 3). 8 [ppn]: 1.10 (t, 6H), 1.88-1.98 (m 4H), 2.56 (d, 1
H)y, 3.40 wb.,0244%376 4.19-4.26 (m 4H), 4.43-4.47 (m 1 H), PCOAP(U]078H), 7.53
(d, 4H). The spectrumindicates that the conpound is a single isoner, which
is tentatively assigned as Z, Z-conforpmtion. c3H/~2.s~'~-.NGZ CZ ~
S~2hr3~ Exanple 3: F3c~c~ ~~o0o qHo q $02c3' y 2.84 g (6.1 mol ) of the
conpound of exanple 2.1 are dissolved in 15 m of THF and cooled in an ice
bath. To the solution are added 1.74 g (12.2 mmol) of 1-propanesul fonyl
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porti onsacidhe reaction mxture is stirred at roomtenperature overni ght
poured into ice water, and extracted with CHZCI 2. The organi c phase is
washed with water, dried over

The weight-average molecular weight of the thus-obtained novolak resin suitably is from

1’000 to 30°000. If the weight-average molecular weight thereof is lower than 1°000, the film

reduction at unexposed parts during development is liable to be large. If the weight-average
molecular weight there of exceeds 50’000, the developing rate may be too low. The especial-
ly preferred range of the molecular weight of the novolak resin is from 2’000 to 20°000.

The poly(hydroxystyrene)s and derivatives and copolymers thereof shown above as alkali-
soluble polymers other than novolak resins each have a weight-average molecular weight of
2’000 or higher, preferably from 4’000 to 200’000, more preferably from 5000 to 50°000.
From the standpoint of obtaining a polymer film having improved heat resistance, the weight-
average molecular weight thereof is desirably at least 5000 or higher.

Weight-average molecular weight in the context of the present invention is meant to be the
one determined by gel permeation chromatography and calibrated for with polystyrene stan-
dard.



MyS04, and concentrated, yielding 9.52 g of the product of exanple 4.2 as a
pal e yel |l ow vi scous solid. This crude product is used in the next reaction
step w t hwotozksarsher purification. F3 ~~Hx)z O ~ | C Nr OCHPCIF/EROMNHTBH~3:
HON=C ~ ~ O(CH2)Z IN o N~(CH2)2 O\ ~ ~=NOH CFA 9.9 g (12.5 mml) of
exanple 4.2 are dissolved in 80 m of gé‘hanol. To the solution are added
3.1 g (45.0 mmol ) of hydroxyl ammoni um chlforide and 8.9 g (112.5 mmol) of
pyridine. The reaction m xture is refluxed overnight, and the solvent is
distilled off by a rotary evaporator. The residue is poured into water, and
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2- phenoxgnstimageseprbduciion. To a sol ution of Na2S03 (12.9 g, 102.3 mmol) in
100 mL of water is added (i-chlorophenetole (15.3 g, 97.4 mmol ), and the
mxture is stirred at 120C for 24 h. Cooling the mxture affords white
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(7.88 g) 35.1 mml) in 50 nL of water are added tetra-n-butyl anmoni um

brom de Theuge gf thd Dximerderivatieesiaceording tmfthé:liﬂﬁ@hﬁbrsmamesmauye applifiddystears, t he
m xture | S. St d r v i The I hase IS
Separ at el aPBlarEs At el B8 Lt 86 Bictoking B o0 padfere opfer-
product ally protacdses posifive. refise Positied resists arecmeferredmsiebyegdﬂvéll\&la@&cmawn
(CDCl 3) . ) : 1.01 H)

$ 6. 3 3 "%?‘P%F&S,pe%aﬂékfﬁa?ﬁ%ﬁi ‘h]égz@i‘ " 4?8@% %'Fﬁre isy h?%’egerzﬁs%‘eriﬁ)m

N( C4HB) aprodBang ao@gaﬂxlﬂzn)r&geﬂsmgdh@ p&sitdreresiat methanisat) imbrder to combine the ad-
tetra-n e fona.e 15 6. 35.1 and

2 met nARHROR P HehaieBhet g HEbIGS ine BOSe (Bt Wit ane Biopede® ot &8 2Mie
trifluor gatmtres:star’lmysjcartlme &éhidadry, mthijLﬁmgTaﬂd-caléom@r@BttaHtéib 3s Gé?ﬁ:rﬂ g,

: ,123 sm) lr é%éj ﬁ{np oA ' prgg’c %f@igv?@ﬁm\% tgﬂrlpggghhgﬁna&/e? se |rrad|atﬂeé resusT matena ture
is before the developmg 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.



then poured into ice-water. The CH2Cl 2 phase is separated, washed with
wat er, and dried over MyS04. Evaporation of the solution yields the product
as slightwe oyasdewi sh oil. The structure is confirnmed by PERNVR/EP&ELrum
(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 é)d 2H), 8.02 (d) 2H). N(C4H9)a _
5.4: 03S-(CHZ)20 ~ ~ CN-OH CF3 To a ~43Tution of the conpound of exanple
5.3 (14.0 g, 25.9 mmol) in 20 nm. of ethanol is added a sol ution of
NH20H~HCl (2.16 g, 31.1 mmol) and sodi um acetate (3.61 g, 44.0 mmol) in 20
nL of wakoii-senklii¢e réoripohentssthat prodace at negative vesisti glatacteristicallyeare spedallyi nt o
uct, is extracted wth washed wi.t h

T i campbus kieh Wi SAEkES B Y athide gt st et bR Bagb] o el

?ICID%Pg I) Yeoufpolsyd eihfornlilae ThE, BIL 1VACY,WVieori WI)caref ¢capablé dfyuridergdvig & prosslinking % (1)
(DT 2) pmatbh gk rirogyok andBe it rsso ore pher, mpornkoed e @iteostipheos
atom of Gd&gac%uéfef R @ba ars, f0dxafipie tvekhowt ddidttlikhBleTeSins, fhefasHd) B)Qarrr ~
C=NOS sol ution of t he c@mound of exa |654é‘§it 9) ;
an

1.96 mmAle, E!CW"QGDQ‘bLeSEﬁY gikyd, Jplamingenreg, ¢ Wﬁrﬁ’i"ﬁ@'{cﬁe S QY mixgur
2- napht ghib 9edind, PR¥holk e8RS dRd (eaoyaﬁeans dredver8bitable. TRAd-EUebIe Bsih§ ofthis’ I ed

at room tenperature overni ght, poured into water. The product is
ext r act eyPerREengengrallyknapm @Wréée d%‘ﬁ%l fﬁi exanRlecin, “Uimasn's Fnsycipasi derand

concent rt@élﬁﬁkch%ﬁ%ﬂeﬁﬁé qummaﬁnyEhbédu@pédtayofcrédnmapbﬁ&m&ﬂg UiPENtEH) Vol. 15

silica-gel and EtOH (95:5) as eluent. The product is, obtained
as col or(183®, pi 613 T1i28st The crasslin gr sonponeanisishauid gen bg@é@ﬁemﬂn(@mng) S

Hzl}o)ml " éczeﬂgraﬁén flr?d#é’z o 425 3 p(egérab@ 65:30 %n'leb?s’enﬁ By g&f@rﬁ bised o,ﬁ »th;@tgﬂla’ﬂ(s i

H), 7.92ids Cgme(\mf tnmegaweoesasto@n(nwtnm 8.61 (s, 1 H. + Exanpl e 6:

H Ca02S-O-N= i \ / O CH2CH2 S03 N(C4Hs)4 To a SO utlon O the CF3 conpound
of exanple 5.4 (1.66 g, 3.0 mol) in 10 mM of CH2Cl 2 are added

t ri et hyl Hre ineertiondBusincludes, asna special @mbodimend rabenicaiy pmptitieconegadive, Gligdi- ni

3.6 mmol _ stirred at roomtenperature for 2
hour s, ae(ye-gﬁgbl@p%fb‘}@slété con%prls% ter. The product is ex tracted with CH2O 2

two ti me@4) malhelﬁsw.lblh reﬁnesbmder ed over MySO4, and concentrated. The

et hanol. oA Selrpoft Ml WS ot (SFhP 81 20 nobls wrdpaficll FcEME AT
slightl ysqrfeaﬂdmmmsth the bindas andl . The structure is confifmed by ' H NWR

P65 171 EEphbgerbih Rt achofdn ke lflanot kbl i, . 0t b 21

2H), 7.0%hd dompddition7mag cothprigeipdditioreiip Y@ the com@nenD{30RheEH$o@shhadiveraid

Exanpl e ~ 0-(cH2] INo N.(CHzZ)2 0 ~ ~ CFNNO SOZ cF3
1.0 g (1Z°£?§é;1w%c§§:'9(8?%ﬁg%%tr'ﬁ)e8und of exanple 4.3 and 0.64 m (5.49 mmvol) of

2,6-lutidine are dissolved in 8 M of CH2CI2 and cooled in an ice bath. To

the sol u 12, f trif i :

annydr | ESSOREIL PRIREE 2 BBiduradte FebRY) ot ainh oS MR 8RRl o

pour ed i atherifled\nél@mind, ueea; rgmdmdmemﬂtbulretlresmsgtesped:mw mmylatudhyélaramtramas The

organic h ried o

cogcelnt rg{]@%ﬁaffﬁénmgégﬁ?urgs‘tng %ﬂﬁp ddn%@y(\fﬂql;{ﬁ?]aﬁ(ﬂ PIBCH)&PD yab%éow t£'|SI ‘ioga gel

\(/v|7';3 h /(;1 hfcexa[]tberaruigetbl'bé uada’smﬁbd t(oﬂi)lcﬁﬂtomaryﬁ&cﬁﬂéalaalxﬂlresanﬂhlcrygaieﬂlallygaléo _}_ﬁ g
% of the product a ite solidwith a e

St ruc ur EomeeE BRI R o piig vt kb sofedtie-nnl Bl Shafimet Bete

6H), 4. 4fhina ancﬁté)raniatl@iw(néthyﬁbm;:orﬂ ahd N,W-diftdthoxymetinmnecie are ihe diciiedueablé hat

t he conpound i.s si_n which is tentatively assigned as Z, Z,

*Z-conf or FF&%’\S&(‘.""“%Q ?q‘ée%p'%’enﬁﬁ‘ ‘2 08~1 HGCOC CGCO- HO I | ~)2 9.5 g

(38.9 mol ) of 2- hydroxy 1, 3- dlphenoxypropane and 3.6 ¢ (23 3 mmol ) of

succi nyl _chl ori de i ssol ved in H an i ce hat h.

To the safitepuamialoritiog cPmpoynd soamiad: §. ty N Nt v mebeBs s nd and

stirred géndraOBfiopTDAN Rt 30, preRérIblY Gt 20, percent by weight, based on the total solids

content of the compositions. From 1 to 15 percent by weight is especially preferred.




W3 v.rg -73 The reaction mxture is poured into 0.1 N HCl aqueous
solution and extracted with ethyl acetate. The organic phase is washed with
wat er) drwe@2058t MgS04) and concentrated. The residue isppumrhi/adsby
recrystallization fromtoluene, yielding 5.67 g of the product of exanple

8.1 as a white solid with a nelting poh‘pt of 101-104C. FSCC~~ 0~ ~ ~
|-hC O~ ~ C CF3 8"2: Hcoc(cH2)2co- 5.6 g (9.8 rnnol) of the
conF3CGC~~0CHRR CO~~CCF3 O~'{z Opound of exanple 8.1 and 5.3 g

{43.2 mol) of 4-dinethylam nopyridine are mxed in 100 m of CH2Cl 2 and
cool ed Wheara a'ppmpaaﬂet tm;arnégatﬁre)cmmmmmhamayrcompesaaddm-fdmm\p@wnerjclbigde(m3 2

| f t d 1d 3
by por ¢ @6 This kIR I bleSerRNAN i o Byg PYGRIEYedhy (el subed (TR mBRost 010
pouL g(cji la_né,gon a?rr:mé,gﬁqivgmg,vdeﬂvw &otreah Meﬁydg}-&;@lef?rgtﬁlgéaoe%hyde ?hfasfeli'ai-s
bt 11 ecebiiie B baneniay o EmAReR{de, AL AThepPi i e Plea ot BRedel 1, o
of exanphénos.of diéhidrosabstinged phendl, suchhasap- nmbtdphawqﬂppmnopfnoma -lorldi4@bstitl-CF3
L0 by ol on o o . h- s e B I
exanpl e r%n?lpﬁérﬁ;ldlpsgw XMehél Sesorcinelf lﬁéﬁﬂﬂ@l'oxyﬂ'ﬁeﬁ MefiRingt borp, @b&(ﬁﬂi&

1.75 mol ) I d
o R oREERRIAERDR ks SIS SPTS B eb s ssed i PRI

di stil| egupbfedPpherols %aexmmnw@parymeﬂwef Vg Mﬂp?omypamsmmea pr@h@né,, and

extracted with ethyl acetate. organi ¢ phase i s washed wth

sol ut i orﬁ“cwe?“‘""ﬂ%le"tﬂ‘ il (169{8PQ!W|)@??”SK/%W Coppimers Af thaserRiispols ﬁ‘@thl\fﬁ!?ogf
0.27 ¢ %on@@?ﬁy]eﬂ‘@lly 'uﬁsaﬁd?&?&i fndteriBR, RPbiErmHe shfchest Tﬁé Sﬁhoaﬁt dt 8Rder should

tenmperature for hours. The reaction mxture is washed with water and

bri ne, ogqne@"mberfrow@bm 9faﬁerce@trhymgfépécpref¢faéﬂyr fromuifto; 89 pargant bywelsht.f | ash
chromat ography on silica gel with ethyl acetate and hexane (1:2) as eluent,
yielding 3.4 g of the product of exanple 8.3 as a white solid with a

mel ti ng Avbieapedidlly 1yeterrgd megative; rwstcgommmtmzwnseecfrom 5tc 16 merpm h& ~-C=

8.4: CF 4 h

di ssol véﬁa?ht (ﬁé rﬁ&rﬁ? d%—i@ %’fcoo e Olﬁnﬁlaﬁ/ ﬁ’grew(ggpﬂ (@}mﬁ%ﬂ @1 ut i on are

added 1.®xpercentioyswaight pf af phenglio meifeas bindal (cosifonenid@d))i &1 examplegne of

dropw s eygddirehhedl abbva Caft frdf: Ps 1780 hefRbnt By Wbi Ki 68 Rfdiantifirds B}nBB
{hedabovg ,

m xture 1s stirre ours at roo terrperatu pour e I nto ewater
and ext raent éab)as croeslmylngaagentattlme perpentagegaalating tecibe solidscontent Oi/\lihe lgompe- N

by 11 asroty oW FReR 7 el Bl wf BofIRA RREA = binddt pLeRRk ot Aiild

rona ograp y on'silica g nd "hexane

as el uenespegialy goathpropetieg is(dbtdinedmol ; 61 % of the conpound of exanple 8 4
as a white solid with a nelting point of 43-49C. The structure is confirnmed
by the 'H NWR spectrum (CDCI3}. 8 [ppn]: 1.10 (t, 12H), 1.92 (m. 8H)) 2.71
(s, 4H), Osim@agfrivativicanalRibe usedBas) acibgé&riergtors, MHjch canie dativat8dHphotactiei( d,
8H} . The | e Ich is
CE et oG M AABEAE0583 B SOTBRURS bR s et

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).



Exanple 9: 1.40 g (1.38 mml) of the conpound of exanple 8.3 are dissolved
in 15 mM of THF and cooled in an ice bath. To the solution are added 1.38 g
(6. 54 mmowd 0oks3te chl or obenzenesul fonyl chl oride, foll owedPoy/EPnDpBse
addition of 0.84 g (8.28 nmol) of triethylam ne. The reaction m xture is
stirred overni ght at roomterrperature,4 oured into water, and extracted
with ethyl acetate. The organi c phase 'S"washed with 0.1 N HCl and water)
dried over MyS04, and concentrated. The residue is purified by
recrystallization from2-propanol, yielding 2.14 g (1.25 mol; 91 % of the
conpoundxirhe eEivatles Bf the presdnt rvestiniin the pdsitiverapidtrieggtiveaiesist @i @ B8G- The

truct £

a5 gyt GRen it BhploRERy SBEE e 1iyTbt SAmpR. oplng BRI g-nfeobBniby )
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fo: I/OW} rt@tsmonenUs 57|369/64>0 US5800004, EF BB4762Di Ugﬁg&éﬁi}lgc(}bs:c%?&%ﬂ?f Iusz
mol % of s rene -9 - ro S e an mol - % o - DU
acryl at 95 é%'(ﬁ A rartigylziy '9%5‘()99‘%9 anéﬁﬁ’ -}e‘%% RU G4 LYNCUR PHS/ STY/ T)éA
provi ded Qm%rreltﬁ%ofalétemw usd@iﬁ&ﬁé resist corh oQtldl'% d%@éﬁdfhg% tie iheatftioh] Ng
agent (FC-430, provided by

3M arts ene glycol methy i
et her adbe seight mymowﬁdiﬁruwewf f%wy@ kdls é'f 'Vaé( %w ¥l o Hm@ebphqtﬂe

phot oacnalteelemd@é?rn e MiRuteRtprsterbBf ffosh ®b thooul ation is spin coated onto
a hexanet hyl hyl sil azane-treated silicone wafer at 3000 rpm for 45

seconds and softbaked for 90 seconds at 140C on a hotplate to obtain a film

t hi cknessyaf |&0&f pm&o:aﬂaﬁt aaas %.chIdrérhu.&b%rb@ammdm%%thtme redfHpall on

of 254 nm wavel engt h L}g a narrow band interference fitter and a
rrultlderfyistoime&lh'z”rrﬁlsW M@nér’(”@é‘hl o's high pressure nercury |anp,

UXM 501 dai ggg,}é ﬁéié pon Pt~4521. The sanpl es then are post
exposur e akg@ gecon at 1210C on a hotplate and devel oped. The

exposur eodamlarn§alt§4 sm&fonluassalt% pbesphoriumrgaltet diazaniam EBits, fayddiniughsalts. re- Dose

to O eatiefare Wibdhyldadlin ARe. pho SR Tyrd RsSRTRAE! Abord BIBHR "o

resist fi econds i mmer’si ueous
t et r anet dndecylpenzenesuliopdieo kiphenylsuohiopxirifiate, tnlohemylsuﬁedumrlmatlmoaréiamaed

rosi st 115r S EnyioB6n AT heElnbRani G pHaR R A nEp g tens E, .
t hat t hedroxypbesyllbeorgmethylsuifoniuml teluenasutiorate aad sheliieo rPasficytartyi prefeged are
I[OPn?} gfngf{@ﬁ@@ﬁ%@%ﬁ@g}@g@%ﬁ@g@gﬁé@ﬁeﬁa@n gr 1(1E0}rhe degradati on
poi nt (T&Q()i}\alogen-h@r_ltpinbmommmdaci d generator conpound in the presence of
e eGPy A B TRlob ket POk bR S U RIS, .
of Rr"'' ¢snpausde ammu(m(¢YN@tmddm€(ﬁlcmqmwth)es}uuaﬁnb dedvetizesy such aEaphen;
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(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-



-76 are the tested photolatent acid conpounds. The results are sunmmari zed
in the table 2 bel ow. Table 2 Conpound of exanpleTd

(C) 11862iv9p3 33/95346.9151626164716982079188 Patent C ai ns PZT/ER01/A784
chemcally anplified photoresist conposition conprising (a) a conpound

whi ch cures upon the action of an aci_d%é)_r a conmpound whose solubility is in
creased upon the action of an acid; and (b) as photosensitive acid donor,
at | east one conmpound of the formula I, I, ill, IV, V, VI or VI ORS ~R~
12 ~ 1~ 1 Z X i -CAk A~Yi A~ Ak GC ~-XX (1) XOR iz X i -CA, A-
AZ X ORSrdnhethylifenyloxg)-bicysiaNR, 3, t}-hept:5¢ne R Srdigmboximides - N-(trifuorometwlsnifen-C- |

" Xie nyo%f)-ﬁoxabicyclo-[z,m]-hept—5-ene—2,3—dicarboximide, N-(trifluoromethylsulfonyloxy)7-ox-
abicyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide, N-(trifluoromethyisulfonyloxy)-bicyclo-[2,2,1]-
heptan-5,6-oxy-2,3-dicarboximide, N-(camphanylsulfonyloxy) succinimide, N-(camphanylsul-
fonyloxy)phthalimide, N-(camphanylsulfonyloxy)naphthylimide, N-(camphanylsulfonyloxy)di-
phenylmaleimide, N-(camphanylsulfonyloxy)bicyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide, N-
(camphanylsulfonyloxy)-7-oxabicyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide,  N-(camphanyl-
sulfonyloxy)-7-oxabicyclo-[2,2,1]hept-5-ene-2,3-dicarboximide, N-(camphanylsulfonyloxy)-bi-
cyclo-[2,2,1]-heptan-5,6-oxy-2,3-dicarboximide, N-(4-methylphenylsulfonyloxy)succinimide,
N-(4-methylphenylsulfonyloxy)phthalimide, N-(4-methylphenylsulfonyloxy)naphthylimide, N-
(4-methylphenylsulfonyloxy)naphthylimide, N-(4-methylphenylsulfonyloxy)diphenylmaleimide,
N-(4-methylphenylsulfonyloxy)-bicyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide, N-(4-methylphe-
nylsulfonyloxy)-7-oxabicyclo-[2,2,1]-hept-5-ene-2,3-dicarboximide, N-(4-methylphenylsuifon-
yloxy)-bicyclo-[2,2,1]-heptan-5,6-0xy-2,3-dicarboximide, N-(2-trifluoromethylphenylsulfonylox-
y)succinimide, N-(2-trifluoromethylphenylsulfonyloxy)naphthylimide, N-(2-trifluoromethyiphe-
nylsulfonyloxy)diphenylmaleimide, N-(2-trifluoromethylphenylsulfonyloxy)-bicyclo-[2,2,1]-
hept-5-ene-2,3-dicarboximide,  N-(2-trifluoromethylphenylsutfonyloxy)-7-oxabicyclo-[2,2,1]-
hept-5-ene-2,3-dicarboximide, N-{2-trifluoromethylphenylisulfonyloxy)-bicyclo-[2,2,1]-heptan-
5,6-oxy-2,3-dicarboximide and the like.

Other suitable sulfonate compounds preferably are, for example, benzoin tosylate, pyrogallol
tristriflate, pyrogallolomethanesulfonic acid triester, nitorobenzyl-9,10-diethyoxyanthracene-
2-sulfonate, o-(4-toluene-sulfonyloxyimino)-benzyl cyanide, a-(4-toluene-sulfonyloxyimino)-4-
methoxybenzyl cyanide, a-(4-toluene-sulfonyloxyimino)-2-thienylmethyl cyanide, o-(meth-
anesulfonyloxyimino)-1-cyclohexenylacetonitrile, o-(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]-



(11) AB A~ Ark G~-X X pR, QR 12 ~Il II~1 2 X-~~CArk A~ A2 A3 y2 Aa A6
A Ark G~-X XTA . XORS ~2 X-~, -CArk A~ A2 XORS Iz Are' G i -X X2
(M) .z Woh223762 Ark G~X X OR3 1z Ar,'-CGCX X 2 (VIPSTHROVETS Ry i s
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 gal kyl sul fonyl, phenyl sul fonyl,
napht hyl sul fonyl, ant hracyl sul fonyl or phenant hryl sul fonyl, wherein the

groups cycl oal kyl, phenyl) naphthyl) anthracyl and phenanthryl of the
radicals C3-C 2cyc| oal kyl sul fonyl , phenyl - G - C3al kyl sul f onyl

phenyl sepbhrghe-2adicatbpkimidd, d\&r{nammwﬁ@ltopvbw)n@pm yligvide, m*rézrmﬂuwpmeéwlf onyl
hal Cl- C4hal oal kyl ,

v Noo ghytoRlolhoRithiss dhihefeenne 7 IO 2 1 0080 Gl Tgatoally

C4al kyl t(5) Quin@RetiazideGyapRpqunds, fmanynle(CO)O, R~0S02- and/or -NR5R6; or Rl

5 B0 e O RO colfpoidL il spheafe et

S; compounds having a 1,2-quinonediazidesulfonyl group, e.g. a 1,2-benzoquinonediazide-4-
sulfonyl group, a 1,2-naphthoquinonediazide-4-sulfonyl group, a 1,2-naphthoquinonediazide-
5-sulfonyl group, a 1,2-naphthoquinonediazide-6-sulfonyl group or the like. Particularly pre-
ferred are compounds having a 1,2-naphthoquinonediazide-4-sulfonyl group or a 1,2-naphth-
oquinonediazide-5-sulfonyl group. In particular suitable are 1,2-quinonediazidesulfonic acid
esters of (poly)hydroxyphenyl aryl ketones such as 2,3,4-trihydroxybenzophenone, 2,4,6-
trihydroxybenzophenone, 2,3,4,4'-tetrahydroxybenzophenone, 2,2’,3,4-tetrahydroxybenzo-
phenone, 2,3,4,4'-tetrahydroxybenzophenone, 2,2’,4,4'-tetrahydroxybenzophenone 2,2’,3,4,-
4'-pentahydroxybenzophenone, 2,2'3,2,6-pentahydroxybenzophenone, 2,3,3',4,4’5’-hexahy-
droxybenzophenone, 2,3’,4,4’,5'6-hexahydroxybenzophenone and the like; 1,2-quinonediaz-
idesulfonic acid esters of bis-[(poly)hydroxyphenyllalkanes such as bis(4-hydroxyphe-
nyl)ethane, bis(2,4-dihydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(2,4-di-
hydroxyphenyl)propane, 2,2-bis-(2,3,4-tridroxyphenyl)propane and the like; 1,2~-quinonediaz-
idesulfonic acid esters of (poly)hydroxyphenylalkanes such as 4,4’-dihydroxytriphenylmeth-
ane, 4,4'4"-trihydroxytriphenylmethane, 4,4'5,5-tetramethyi-2,2’2"-trihydroxytriphenylmetha-
ne, 2,2,5,5-tetramethyl-4,4’,4"-trihydroxytriphenylmethane, 1,1,1-tris(4-hydroxyphenyl)etha-
ne, 1,1-bis(4-hydroxyphenyl)-1-phenyiethane, 1,1-bis(4-hydroxyphenyl)-1-(4-[1-(hydroxyphe-
nyl)-1-methylethyl]phenyl)ethane and the like; 1,2-quinonediazidesulfonic acid esters of (po-
ly)hydroxyphenylfiavans such as 2,4,4-trimethyl-2',4’,7-trihydroxy-2-phenylflavan, 2,4,4-tri-
methyl-2’,4’,5,6,7-pentahydroxy-2-phenylflavan and the like.

The positive and negative photoresist compaosition of the present invention may optionally
contain one or more additives (c) customarily used in photoresists in the customary amounts
known to a person skilled in the art, for example, dyes, pigments, plasticizers, surfactants,
flow improvers, wetting agents, adhesion promoters, thixotropic agents, colourants, fillers,
solubility accelerators, acid-amplifier, photosensitizers and organic basic compounds.

Further examples for organic basic compounds which can be used in the resist composition
of the present invention are compounds which are stronger bases than phenol, in particular,
nitrogen-containing basic compounds. These compounds may be ionic, like, for example,
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hal ogen,
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



-N02, -CN, phenyl) Cl1-C4al koxy, C2-d 2al koxycar bonyl, phenoxy,

phenoxycar bonyl, ClC4al kyl t hi o) phenyl thi o, C2-d 2al kanoyl,

C2- C, 2al Wapoybssry, benzoyl, benzoyloxy; or R 9 is C - 2aPKVIEPOGHT784

C2-d 2al kyl which is interrupted by one or nore -0, wherein the radicals
G -C, 2al kyl, and C2-dC 2al kyl are unsubstituted or substituted by one or
mor e hal ogen, hydroxy, -N02, -CN, phenyf, C2-d 2al koxycarbonyl) phenoxy,
phenoxycar bonyl , G C4al kyl t hi o, phenylthio, C2-d 2al kanoyl ,

C2- d 2al kanoyl oxy, benzoyl andl or benzoyl oxy; R2o, R2, and R22
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substit lJt(f)d gt appIy baklng thé composition at temperatures between 60°C and 160°C;

(3) image-wise irradiating with light of wavelengths between 150 nm and 1500 nm;



0 88 I 15 W is Rei '"-Rs; and R17 R 5, Rys, R and Rla are hydrogen
or G-d2alkyl. 4. Achemcally anplified photoresist conposition

accor di ngwbo@2ek®mem 1, which is a positive resist. 5. A chegirdEpel/y7ahplified
positive photoresi st conposition according to claim4, conprising (al ) at

| east one pol ynmer having an acid-labilg group whi ch deconposes in the
presence of an acid to increase the so ability I n aqueous al kal i ne

devel oper solution; and/or (a2) at |east one nononeric or oligoneric

di ssol ution inhibtor having an acid-|abile group which deconposes in the
presenc e(4pfopmonailyi @bét @xposure deakirighthe seumpositiob \at itemperaoess batvesni 80°C and
deva(nafagg and/or (a3) at |east one al kali-sol uble nononeric,

ol i goner 0 Iynerlc conmpound; and (b) as photosensitive acid donor, at

| east on@) cieveloping with 4 sdlvent ar with B aqlédus alkdlind/devdloper. VII. 6. A chemically
anplified photoresist conposition according to claim1, which is a negative
Tesist. 7. Achemcally anplified negative photoresist conposition

?Cgor di nRyetedred |§ka\r,\p%r§cehs§0wném ref the urlﬁagé-w&a u@édialoh-@eémbdi eut with moaacﬂrm:nd&rk

ab) a c nt ic en cata id un oes a crosslinking
reacti orPr\C?‘ﬁW%f‘i%lcf ragiation,in e, way ﬂ'l F%‘Q EISQ B%Ei'%ﬁh&m HipJRe aci d
donor, afank&fdi WoRoPeOMALNd of formula I, II L1, 1V) V, VI and VI1. 8. A
cheni cal | y anplified photoresist conposition accor di ng to anyone of clains

1-7) in ad dition to conponents (a) and (b)) or components (ai ), (a2),
(a3) andridphotbiesiPERRAHNIchs caf bk Use& bn AN duibsWatdsCdiy Wit APexpdstiftasctifliesi ves

(c), further photosensitive acid donor com pounds (bl)) other
phot oi ni ¥nedtnoiedhe aprson siilled instaart i Earexample, semican Sybsirales carbe used,

prepar at i £f snlﬁ:oﬁ h@élﬁlﬁrﬁ%&ﬁmd&}’ gér%énuﬁﬁ’thihrﬂghn‘hﬁnoﬁldéuﬁrﬁhéﬁﬁ@re%uEQcFH?é’%b\F I on

according to claim pply ng the corrp05|t|on at tenperatures
bet ween &8¢ ta/n@ﬂqeagmtnde Iaws sych)as sitigps-dipxide, isflicenl niiden Jitanivm nitridgtsilex-

wavel engidiss, BEIWRSR mhafli BB Aths AR mBE 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.



(4) optionally post exposure baking the conposition at tenperatures between
60C and 160C, and (5) developing with a solvent or wth an aqueous al kal i ne
devel operwobf2s36 conpound of the formula I, 1) 111, 1V) YCTMPOHNMASNI | as
defined in claim1. 11. A process for the specific preparation of the
thermally stable isonmer of the oxine eg%er conpounds of formula I) If, 111,
IV, V, VI and VI| according to claim1°by (1 ) treating the isomeric

m xture of the corresponding free oxine conpounds of forrmula I', II"', III",
IV, V or VI' , obtained by conventional nmethods, OW@H z 2 X-~-C Ark A~
Y; A, ATheGpatierning Brocess oKtHa-photéresi6l cathpskioAcaAdberused I8 generaté paiter@biof N |

I i -Ark ACX I\X Rz b2, 011 cia .~ XC-A~i ~ ~ = Yi. (I | H
A 2 gt dasired qeoiiqtn Fhd Spape, fol Bl dse; i, ghequpiton S gees,
Ari', Arténchdsl dotdzetcAs, Aa, As, As~ A~~ As~ As. A o~ A", Al2, Y~) Y2 and Y3
are as defined in claiml, with an acid; and -90

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,



(2) reacting the thus prepared single isoneric free oxinme conpound with the
correspondi ng acid halides or acid anhydrides of formula XV, XVI or XVil

R Cl (XVwoRer97R~ (XVI), CI-R3-Cl (XVII). 12. A conposit PON/EPOHN786i ng (a)
a conmpound whi ch cures upon the action of an acid or a conpound whose
solubility is increased upon the actiggspf an acid; and (b) as

phot osensitive acid donor, at |east one conmpound of the forrmula I) I, 111,
1V, V, VI or VIl according to claim10. 13. Use of conpounds of forrmula I,
1) til, 1v, V, VI or VII according to claim 10 as photosensitive acid
donor s irasistsrop isage-varerditgmatarialsh et imageskecording natddals foraeeerding molpgraphicaci d
and/ or aﬁ‘ag'%ésol ution enhancers in conpositions wherein the solubility is

.i ncreased der the action of an acid. 14. Process for crosslinking
conpoundBubjdrabf tharinyEntion ésalso theeuseusfdempohwdsaaftforomulad 1, din 1AV dY, Vitor M aset hod
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I mgew gseaterialever the whole area with Iight having a wavel ength of 150- 1500
nm 15. Process according to claim 14 for the preparation of surface
coatings) printing inks, printing plates, dental conpositions, colour

filters i Ag ]gﬁéamjanem(r?nbamﬁeré,einwrﬁtMsmwbadmpoeniohsr&g@ne ejeﬁvéaiimg act as

materials for recording hol ographic, inpge -91  Sunmar Xi
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| X z R 'vsqthg removal of suitable acid-sensi iVe protecting groups from a polymer structure, or the
cleavage of polymers containing acid-sensitive groups in the polymer backbone. Other ap-

plications are, for example, colour-change systems based on a change in the pH or in the
solubility of, for example, a pigment protected by acid-sensitive protecting groups.

Oxime derivatives according to the present invention can also be used to produce so-called
“print-out” images when the compound is used together with a colourant that changes colour
when the pH changes, as described e.g. in JP Hei 4 328552-A or in US 5237059. Such col-
or-change systems can be used according to EP 199672 also to monitor goods that are sen-
sitive to heat or radiation.

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

Compositions using pH sensitive dyes or latent pigments in combination with oxime derivativ-
es can be used as indicators for electromagnetic radiation, such as gamma radiation, elec-
tron beams, UV- or visible light, or simple throw away dosimeters. Especially for light, that is
invisible to the human eye, like UV- or IR-light, such dosimeters are of interest.

Finally, oxime derivatives that are sparingly soluble in an aqueous-alkaline developer can be
rendered soluble in the developer by means of light-induced conversion into the free acid,

with the result that they can be used as solubility enhancers in combination with suitable film-
forming resins.
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-c-x , whereinl X NX 2l ~ ~X 2 (VII) Rs’le_is for exanpl e Cl-d aal kyl sul fonyl,

R2 is hal ogen or Cl-d ohal oal kyl; R3S for exanple unsubstituted or
substituted phenyl enedi sul fonyl) di phenyl enedi sul fonyl, or

oxydi phenyl enedi sul fonyl; Ar, is for exanple a direct bond) Cl-C, 2al kyl ene;
-O- G bond or a=0Si -bond which cl eaves upon the action of an acid; A) A2,
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Cl1- C, 2aihigrblyséd polyvisylacetals drigolyviegll alcohmlsgowith polyfuntimhal Acétal desivativeseXampl e

phenyl e ovi ded .t hat, at | egst,. one. .0 he ,radi cal.s Ar

Bgr‘ oA SRSt o bxamals the acid-Jatatlysed S SRendation "of cetal-fubctio-

nalised resins is also possible.

Suitable acid-curable resins in general are all resins whose curing can be accelerated by ac-
id catalysts, such as aminoplasts or phenolic resole resins. These resins are for example
melamine, urea, epoxy, phenolic, acrylic, polyester and alkyd resins, but especially mixtures
of acrylic, polyester or alkyd resins with a melamine resin. Also included are modified surfa-
ce-coating resins, such as acrylic-modified polyester and alkyd resins. Examples of individu-
al types of resins that are covered by the expression acrylic, polyester and alkyd resins are
described, for example, in Wagner, Sarx, Lackkunstharze (Munich, 1971), pp. 86-123 and
pp. 229-238, or in Ullmann, Encyclopédie der techn. Chemie, 4th Ed., Vol. 15 (1978), pp.
613-628, or Ullmann’s Encyclopedia of Industrial Chemistry, Verlag Chemie, 1991, Vol. 18,
p. 360 ff., Vol. A19, p. 371 ff..

In coating applications the surface coating preferably comprises an amino resin. Examples
thereof are etherified or non-etherified melamine, urea, guanidine or biuret resins. Acid ca-
talysis is especially important in the curing of surface coatings comprising etherified amino
resins, such as methylated or butylated melamine resins (N-methoxymethyl- or N-butoxyme-
thyl-melamine) or methylated/butylated glycolurils. Examples of other resin compositions are
mixtures of polyfunctional alcohols or hydroxy-group-containing acrylic and polyester resins,
or partially hydrolysed polyvinyl acetate or polyvinyl alcohol with polyfunctional dihydropro-
panyl derivatives, such as derivatives of 3,4-dihydro-2H-pyran-2-carboxylic acid. Polysilox-
anes can also be crosslinked using acid catalysis. These siloxane group-containing resins
can, for example, either undergo seif-condensation by means of acid-catalysed hydrolysis or
be crosslinked with a second component of the resin, such as a polyfunctional alcohol, a hy-
droxy-group-containing acrylic or polyester resin, a partially hydrolysed polyvinyl acetal or a
polyvinyt alcohol. This type of polycondensation of polysiloxanes is described, for example,
in J.J. Lebrun, H. Pode, Comprehensive Polymer Science, Vol. 5, p. 593, Pergamon Press,
Oxford, 1989. Other cationically polymerisable materials that are suitable for the preparation
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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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8. Phosphites and phosphonites, such as triphenyl phosphite, diphenyl alkyl phosphites, phe-
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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pigments, colourants, wetting agents or flow improvers and adhesion promoters.

For curing thick and pigmented coatings, the addition of micro glass beads or powdered
glass fibres, as described in US 5013768, is suitable.

Oxime derivatives can also be used, for example, in hybrid systems. These systems are ba-
sed on formulations that are fully cured by two different reaction mechanisms. Examples
thereof are systems that comprise components that are capable of undergoing an acid-cata-
lysed crosslinking reaction or polymerisation reaction, but that also comprise further compo-
nents that crosslink by a second mechanism. Examples of the second mechanism are radic-
al full cure, oxidative crosslinking or humidity-initiated crosslinking. The second curing mech-
anism may be initiated purely thermally, if necessary with a suitable catalyst, or also by

means of light using a second photoinitiator. Suitable additional photoinitiators are described
above.

If the composition comprises a radically crosslinkable component, the curing process, espe-
cially of compositions that are pigmented (for example with titanium dioxide), can also be as-
sisted by the addition of a component that is radical-forming under thermal conditions, such
as an azo compound, for example 2,2’-azobis(4-methoxy-2,4-dimethylvaleronitrile), a triaze-
ne, a diazosulfide, a pentazadiene or a peroxy compound, such as, for example, a hydroper-
oxide or peroxycarbonate, for example tert-butyl hydroperoxide, as described, for example,
in EP 245639. The addition of redox initiators, such as cobalt salts, enables the curing to be
assisted by oxidative crosslinking with oxygen from the air.

The surface coating can be applied by one of the methods customary in the art, for example
by spraying, painting or immersion. When suitable surface coatings are used, electrical ap-
plication, for example by anodic electrophoretic deposition, is also possible. After drying, the
surface coating film is irradiated. |f necessary, the surface coating film is then fully cured by
means of heat treatment.
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ning of glass, aluminium and steel surfaces. The use of such compounds in organosilane
systems results in compositions that have significantly better storage stability than those ob-
tained when the free acid is used. The compounds of formula |, 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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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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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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as a colorless liquid.

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.

, H, H
HO—N ¢ c o
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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.
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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.
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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.
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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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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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7.0 g (13.9 mmol) of the compound of example 4.1 and 5.6 g (45.9 mmol) of 4-dimethylamin-
opyridine are mixed in 100 mi of CH,Cl, and cooled by ice bath. To the solution are added
dropwise 9.6 g (45.9 mmol) of trifluoroacetic anhydride, followed by 18.5 g (139 mmol) of
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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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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followed by dropwise addition of 1.7 g (16.4 mmol) of triethylamine. The reaction mixture is
stirred for 2 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 MgSQO,, and concentrated. The
residue is purified by recrystallization from ethanol, yielding 3.27 g (2.87 mmol; 79 %) of the
compound of example 4.4 as a white solid with a melting point of 110-122°C. The structure
is confirmed by the 'H-NMR spectrum (CDCl). & [ppm]: 1.10 (&, 9H), 1.87-1.97 (m, 6H), 3.38
(t, 6H), 4.28 (t, 6H), 4.38 (t, 6H), 6.97 (d, 6H), 7.48 (d, 6H). The spectrum indicates that the
compound is a single isomer, which is tentatively assigned as Z, Z, Z-conformation.
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5.1: Sodium 2-phenoxyethanesulfonate

To a solution of Na,S0; (12.9 g, 102.3 mmol) in 100 mL of water is added B-chlorophenetole
(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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To a solution of the compound of example 5.3 (14.0 g, 25.9 mmol) in 20 mL of ethanol is
added a solution of NH;OH-HCI (2.16 g, 31.1 mmol) and sodium acetate (3.61 g, 44.0 mmol)
in 20 mL of water. The mixture is stirred at 90°C overnight, and then poured into water. The
product is extracted with CHyCl, two times, washed with brine, and dried over MgSQO,.
Evaporation of the solution yields the product as slightly yellowish oil. The structure is con-
firmed by 'H-NMR spectrum (CDCly). & [ppm]: 1.00 (t, 12H), 1.43 (dt, 8H), 1.60-1.72 (m,
8H), 3.28 (t, 8H), 3.37 (t, 2H), 4.44 (t, 2H), 6.92 (d, 2H), 7.44 (d, 2H). The hydrogen atom of
the oxime moiety is not observed.
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To a solution of the compound of example 5.4 (1.09 g, 1.96 mmol) in 10 mL of THF are
added triethylamine (0.41 mL, 2.94 mmol) and 2-naphthalenesulfonyl chloride (0.53 g,
2.35 mmol). The mixture is stirred at room temperature overnight, and then poured into wa-
ter. The product is extracted with CH,Cl, two times, washed with water, dried over MgSQ,,
and concentrated. The residue is purified by column chromatography on silica-gel with
CH.Cl, and EtOH (95:5) as eluent. The product is obtained as colorless oil. The structure is
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 (t, 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).
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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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Example 7: soz-cF,—o-N=c—©—o—(cna),“jgN (cm);o—@—g;:l-o-soz.ca 1.0g (1.22 mmol)
of the compound of example 4.3 and 0.64 ml (5.42 mmol) of 2,6-lutidine are dissolved in
8 ml of CH.Cl, and cooled in an ice bath. To the solution is added 0.72 ml (4.39 mmaol) of
trifluoromethanesulfonic anhydride. After the reaction mixture is stirred for 1 hour at 0°C and
poured into 1N HCI, the crude product is extracted with ethyl acetate. The organic phase is
washed with 1N HCI and water, dried over MgSQO,, and concentrated. The residue is purified
by flash chromatography on silica gel with n-hexane and ethyl acetate (80:20 to 50:50) as
eluent, yielding 1.16 g (78 %) of the product as a white solid with a melting point of 47-49°C.
The structure is confirmed by the 'H-NMR spectrum (CDCly). § [ppm]: 4.31 (i, 6H), 4.40 (i,
6H), 7.01 (d, 6H), 7.45 (d, 6H). The spectrum indicates that the compound is a single iso-
mer, which is tentatively assigned as Z, Z, Z-conformation.
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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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reaction mixture is refluxed for 3 hours, and the solvent is distilled off by a rotary evaporator.

The residue is poured into water, and extracted with ethyl acetate. The organic phase is
washed with 1 N HCI solution, water, and brine, and dried over MgSO,. After removing
MgSO,, 0.27 g of conc. HCI 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 con-
centrated. The residue is purified by flash chromatography on silica gel with ethyl acetate
and hexane (1:2) as eluent, yielding 3.4 g of the product of example 8.3 as a white solid with
a melting point of 191-196°C.
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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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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
™
il
OR, ?R1 Cl)FlI A?——ArArrC—Cl)—X
! R A X
0 T ; °
X—0=C— AT AT Y AT A C—C—X X=gmOTATATATATY: '
X 0] X 1)) o I T
ArA,-Ar,—C—(I‘,—'X
L
RO-N R,
A;—Ar-C—C—X R R
R, A X o, . | s
m A N X—(IZ—C—Ar,—-A,—-Az—Aa—Ta—AG—A;—A;-ArrC—(]Z—X
X— GG A AT Ay As (A A A ArC—G—X X = X
X il\u X ?H| A|\u ?H1
R R
m e PR Wl P I T
, ", x—?-—c——Ar,—A,—-A,—A,——vz—AG—Ag—ArAr,—c—ﬁ:—x
Ar,—G—?—X X (v) X
X
” .
N R A
I I REBs
Ar, ——C—CI:—X Ar, C—(i‘,—x
x V) x (VD
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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Caalkylthio, OR,, (CO)OR;, Ci-Caalkyl-(CO)O-, R,080,- and/or -NRsRg; or R, is Cy-

X, X, X,
Cghaloalkanoyl, halobenzoyl, or a group —P—R; , —LI—HB of —P—X;—-R,, ;
Ilqg )I(Z—"Fi9 )l(z—Rg

Xy, X2 and X3 independently of each other are O or S;

R, is halogen or C;-Cighaloalkyl;
0 ?

Rs is phenylenedisulfonyl, naphthylenedisulfonyl, "ﬁ‘@“c"'a‘@—ﬁ_ , di-
0 o]

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%#8& ()-1 K q 10%#& ()-K q 10%#& ()-aef hl mossWK g K q 10%d#& ()-K ¢
1094#& ()- K g 10%#& ()-K g 10%#& ()- K g 10%#& ()-stvz{|}~yl _RK q K q
1094 #& 1046001810 1#K q 10%#& ()- K g 10%#& ()-K q PCT/EP01/10784

-79-

wherein these radicals are unsubstituted or substituted by one or more Cy-Cyzalkyl, C;-
C.haloalkyl, halogen, OR, and/or SRy,

Y: is C4-Cyzalkylene which is substituted by OR,, SR;, halogen and/or phenyl; or Y, is C,-
Cizalkylene, which is interrupted by one or more -O-, -S-, -NR;-, -O(CO)-, -S(CO)-,
-NR4(CO)-, -SO-~, -SO,- and/or -OSO,-, and the radical C,-Cy,alkylene being substituted
by OR,, SR;, halogen and/or phenyl;

Y. is a trivalent radical of C4-Cisalkylene, phenylene, naphthylene, or a heterocyclic ring
wherein these radicals are unsubstituted or substituted by C4-Cqzalkyl, halogen, OR,
and/or SRy;

I 0O
orY;i§s —N— , —pP— OF —P— ;

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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' Rs and Rg independently of each other are hydrogen or C;-Cygalkyl which is unsubstituted
or substituted by OH, C,-C.alkoxy, C,-C.alkoxycarbonyl, phenoxy, phenoxycarbonyl,
phenylthio, ph‘enylthiocarbonyl, phenylamino, phenylaminocarbonyl, C-Cy.alkylsulfonyl,
phenylsulfonyl, (4-methyl-phenyl)sulfonyl and/or Cy-Cealkanoyl; or Rs and Rg are C.-
Cigalkyl which is interrupted by one or more -O-, and which is unsubstituted or substi-
tuted by OH, C;-C,alkoxy, C,-Czalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio,
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 -NR;-;

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 R; is Co-
Cisalkanoyl which is unsubstituted or substituted by phenyl, OH, C,-Ci.alkoxy, C.-
Ci2alkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenylthiocarbonyl, NR;Rs,
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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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Ar"; is C4-Cysalkylene or D—DbD __ - wherein all radicals
0
Ar"; optionally are substituted by 1 to 3 of the groups groups _g_o-w .
I
0 Ris R,
“ ” S +' - + | -
——-o—ﬁ—o‘lvl+ , —C—OM | —I?—H,G L , —S8—R, L andor
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;

D is-O-, -S-, -NR's-, -CO-, -O(CO)-, -S(CO)-, -NR’4(CO)-, -SO-, -SO;-, or -0S0,-;

D, is C;-Cyqalkylene or C5-Cialkylene, which is interrupted by one or more -O-, -S-, -NR’s-,
-CO-, -O(CO)-, -§(CO)-, -NR'4(CO)-, -SO-, -SO,-, and/or -OSO,; and wherein the radi-
cals C4-Cyzalkylene and C»-Cyqalkylene optionally are substituted by 1 to 3 of the groups

i i i " s
. - + _
groups ___g_o-w , —0—|S!—-0‘M*, —C—OM" -—!}l--Fi16 L, —8—R, L
Il o 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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& () - VW[ _lixlCFThsalkdanoghbwhich is unsubstituted or substituted by phenyl, OH, C;-Cyzalkoxy, Ca-
C+zalkoxycarbonyl, phenoxy, phenoxycarbonyl, phenylthio, phenyithiocarbonyl, NR'sR’s,
C;-Cqoalkylsulfonyl, phenylsulfonyl, (4-methylphenyl)sulfonyl, and/or by C,-Csalkanoyl;
or R’y is C;-Cqgalkylsulfonyl 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-

nanthrylsulfonyl optionally are substituted by 1 to 3 of the groups groups "

—S—OoM" >
f
ﬁ l?15 |2
+ - + -
—-O-—ﬁ-—OM+ , —C—oM | '—'il"“Rm L, —S8—R, L andlor
0 Ry
+
— IRy 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



& ()- L110% "' & ()-L110% ' & ()-/KILI10%"' & ()- 0S3,4L110%' & ()-L!10%
& ()-/KILT10% "' & ()-L110% ' & ()-L!'10%"' & ()- ! 97, 4L! 10%"

-/ K LWo@225378& ()-L!10% ' & ()-L'10% ' & ()-L!'10%" PCT/EP01/10784
-%,-024cC, 4LL! 10%

- 86 -

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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R15
. +)
M* is R,g—‘f"ﬂm : and
F"l7

Rqs, Ry, Ri7 and Ryg are hydrogen or Cy-C1qalkyl.

4. A chemically amplified photoresist composition according to claim 1, which is a positive
resist.

5. A chemically amplified positive photoresist composition according to claim 4, 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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(8) image-wise irradiating with light of wavelengths between 150 nm and 1500 nm;

(4) optionally post exposure baking the composition at temperatures between 60°C and
160°C; and

(5) developing with a solvent or with an aqueous alkaline developer.

10. A compound of the formula |, 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,

?H
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OH A;—A—Ar-C—C,
?H ?H o I Z 4 ] X/ %
* ] P ) “
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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.
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Ry is for example C4-Csgalkylsulfonyl, R, is halogen or C;-Cyghaloalkyl; Rz is for example
unsubstituted or substituted phenylenedisulfonyl, diphenylenedisulfonyl, or oxydi-
phenylenedisulfonyl; Ar; is for example a direct bond, C;-Cyzalkylene; -O-C-bond or a-O-
Si-bond which cleaves upon the action of an acid; Ay, Az, Ag, Ay, As, Ag, A7, Ag, A, Ata, At
and A are for example a direct bond, -O-, or -S-, or are C;-Cyqalkylene or phenylene un-
substituted or substituted; Y, is C-Cyzalkylene which is for example substituted by OR, or
SRy, Y. is e.g. a trivalent radical of C;-Cyoalkylene; Ys is e.g. a tetravalent radical of C;-
Ciealkylene; X is halogen; Ar is for example Ci-C2alkyl which is unsubstituted or sub-
stituted; Ar”; is for example phenylene; provided that at least one of the radicals Ar'y, Ar"y,

is substituted by 1 to 3 groups of
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example halogen; Ris, R, Ry7 and Ry e.g. hydrogen or phenyl; Ryg, Roo, Ra1, Rz and Ry
are e.g. phenyl; are especially suitable for the preparation of photoresists.



