7 o : : : :
EP 0 369 194 Bl Bescription The present invention is concerned with new
sul foni um salts- and especially wth such salts that are useful as

photpinitiators. 5 | n addi tEPom36g t84 B¥ esent i nvention is concerned
with the preparatlon of such conmpounds and their use as photoinitiators,
espeC|aI |n cationic polymerizations. Various conpounds have been

suggest ‘%1‘8 HBhotoi nitiators for photochenically induced cationic

pol yrmerizations of such materials as epoxy resins, cyclic ethers, cyclic
esters, W mé?f‘é?’hﬁs concamed, it aeyy sulfonigm, salteand, papadially with guch SAMH@* ¥hese
l i nes entln‘lﬁl 478 to Crivello, and Watt, et al " A Novel

Phot d & m%t AR t ? 'né}elpzegefﬁm of w%ﬁgwamdaﬁ"dam use &3
af ?Lg?ém § ?Yﬁl:ﬂ naemg}nﬁfssi$§ ’?,& eth Lgc:: e rff%o ml %ﬁﬁlgﬁ on,
u

Vol . 22 hepo rtarn’s
i odagg UM g 5&9 wn%s, smélﬁeﬁﬁﬁi ﬁmté}ﬁeuonmd'w&%ﬁmf Oh N '&h&aﬁ.ﬁa&w lof
POy~ 1BatioNE Pbl?nﬁér*z&% Prépafdlidn' 28 izdtior bicBisi4-{d H&ﬁi&&lﬂoﬁl&p ﬁﬁﬁfud@fa?élﬂl&m' y
suggest grlorapHobphbtot ot of BEkYr &ciBncd@Pdiyindr BReriGtry! EUIAA, Vol. @2, p. NF862AEED: Johd)
Pappas, widy &$ons, |nd3h'oro1—m‘rrerrT'crn—oT—Ca'mmTv—Po1-yﬂET| zation. Il1. Photosen-
si tizati omeRdin RilBMEMEhd RE6NHIN BaIE Walve TheeR RBEjhstisd b BB iinRRoRRIoF Sich oawukrp%iy- of
Pol y ner méezatons. exddilisnely distissions Gdncérhihg YheSeprovicusly si§ijested? sulforiiin and/ iodohiumlSitst John
W | ey &cabatesiouridn @r jins@@ndey @l Pappas2tst al, . "Photdiiitation ofi Catiriic Holyshdrizamon. ll. Photosen-
Pol yrer sitzaion@h Diphdnpliodioniven gridsiipfienyisulfoniusasaits”, Jdwnat ofzHolyobr SiiEngeTiPoly@eri Ghamne
Pol y mer IsCh Gdlicy isiGh Edifient Mgl. Z2iippi T84, VRE4. Jor) WildY, & Sons, InE7 -CaGdllo, ot Y, T Phaibinitialtd] Gafiodc Sons,
I nc. ; , CP¥yresrigation with Hfarylsutictiymp$ais”; Jeumat of| Rolyimet B¢lenge: BalymerBhemisin Editien, Velor s .

Et{‘é 176 ent97T- 099, 1978 ohnCWilay e Bans, 1pqst Griwello. ef gk} "SompiercHiesyisyifonium el Pigtaipilie- of
Tr i aryl o f'o?'ﬂeu WP@&?"L"WPHB?@P*H’FPW& G'Pds Synthpgesr AP MW ﬁBF%/ﬁ%F"éBd?"E‘PW Selp| yme
Chemi st PRPYiialorsoJouraal of Pojymer s onces olymer{ehamistpodifion. ol 18xPp-cA57 72085, 1880 Jopn:

i ence, . Seri

Ao Hzatm o'amumrﬁ"aﬁu"%fﬂf%ﬁ.Pa?f?'@,gatqrs-
o rﬂ*? ' ' ot e Tret Yoo by .ﬁmeen
enti rel §§°§ sl '82” ok e} ,% i os.aéal v e

absor pt ol i PWE lf% e f. iQ%Qu "ﬁaﬁ 3o

exposur S‘rﬁploy 1 éeu@&r? rc,e 'ﬂrﬂp§ %ﬁuh m

be pgl ystointiiatdr aHctind Buthlf Ine&:ury%rcl lQ:Hé n&bs&aéseamt ler%ﬂn?'ah& BbshiP @ osjrence
t he bul osgfest he exposure of such applications is usually conducte

enpl oyi Ng INBYcerdénde ME tedpigatnt iMVeRIOR, el BulfoniuinhdofnpGUREE brb Providbds that £16) uisall ween
t he abs piopinitidiois)an® that dramsiically rgtloed 06 Bitposuld @Guirameht fdn phaithgmitally Induced batiomier cur y
arc | anpolymptiesion.t at es rather | engthy and costly exposure dosages. In
accomrglanchavcdntipotirts op the prasent iinverdian iexhibjt invesasssiLAbsaption Bt e mapumdsurp e lgnpvi ded
t hat ar tnesisetempared tp et pionart sulforivme agchidddniuent phdioinitiators.da [atidjtion capmpeunts ef the
exposur exesepijinyentianehave significaritiy highdy eweitiog poirts jas corenated da priod it ehqieiitaipes: iThigtin on.
35 - ‘Preresdipinduaiessedghenmp) stapiity ged-ghelf-¥ie ef rompositiensiamploying thesecameyndshs or pt i on
at \the majioPeriedpTe ip progantinyeating Is soneaned itk eampaNNEE repEySItRd b tedpllowing R oni um
and i*ddoni um photoinitiators. In addition, conpounds of the present :
i nvention have significantly highgr nelting points as conpared to prior art
photoinitiators. This, in turg, ,€2ults in increased thermal stability and
shel f-1ife of gpnpesiRiong_egpl oyi ng th(ise conpounds. In rticular, the
present invention Is céncer ned t h conmpounds represented the foll ow ng
formula: 40 R2 [err] 45 [err] In ghe above formula, Ar is anthracyl,
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Those compounds of the present invention wherein R: is a substituted alkylene or alkenylene group
~ 85 having pendent hydroxyl groups are reactive with various of the polymers being polymerized such as the
epoxy polymers and thereby become covalently bonded into the resin network. This is especially desirable
when the photocured epoxy resins are to be subsequently employed in products such as circuit boards that
involve plating copper thereon.
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such as polymerizations of epoxy polymer, phenoplast, aminoplast, polyvinylacetals, cyclic ethers, and
cyclic esters.
55 Typical examples of epoxy polymers include the epoxidized novolak polymers and the polyepoxides
from halo-epoxy alkanes such as epichlorohydrin and a polynuclear dihydric phenol such as bisphenol A.
Mixtures of epoxides can be used when desired.



R' is inai vidual I'y an al kyl group contai ning generally 1-4 carbon atons,
i ncl udi ng methyl and ethyl. The al karyl groups generally contain about 1-18
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atoms and referably from about 7-10 carbon atons and include tolyl and

. The epoxidized novelakepolymeiscare epmmerciglly avaiiablend panchecraqpiaiet! by kapwin arethatls c h
can be g‘@?‘? Teagtion of a theymoplastip Biavelis sisiehydp ef #)phesal with & hajessrokoakane Theyphenel een as
phot oi nP& 3 APIGPLCIAr PRiERUCIBRiPEerBbL PypBIes Sieqnenvsions pbepols davs deyfermmiez at i ons  of
epoxy pol ymer, phenopl ast, am nopl ast, polyvinylacetals, cyclic ethers, and
cycli®c esters. 55 Typi cal exanpl H of epoxy polyners include the
epoxi di zed novol ak pol yners and the pol yepoxi des from hal o- epoxy al kanes
such as epichl orohydrin and a poly r di hydric phenol such as bi sphenol
A. M xtures of epoxides can be use n desired. 3 EP 0 369 194 81 The
epoxifi zed novol ak pol yners ar ],y avail abl e and can be prepared
by‘sknovvn nmet hods by the reaction of a thernoplastic phenolic al dehyde of a
phenol with a hal o-epoxy al kane.gThe phenol can be a mononucl ear or
pol ynucl ear phenol. Exanpl es of nonucl ear phenols have the fornula: 5
OH 10 X [err] 15 wherein X, Y, and Rs are
hy dr & akiRsiEX, P EHdFs ke 1y drdEarits Sontaldidb nd Adketihah Zbdi I DéarboR hOME:
Hy dr ocar beipdrecahsi-sibeiteéetl poasi having awe ahildbeOpasiérs| orthd or P tdt & PRehoier Hybiexyor
par a t ogreupreaidehyde chndesation tqprovige dolymea| stitablg de treqpngharationtof epoxyt ividaks incidde
pol yner & apd piceldiss of @w prdthyl pheaqis casndqrisapfopy pbengisie\aod priest-butyicihankis, o~and pd
p- Cr esoseshutyd phemplg oo -ard prhyl phenals! & and p-octyldbhenolssw nd pyonyphenals, 8.5-xyjenoh 34
p- f\ert - piengl 2.5iethy)| phenoh -3.4:diethyb xylencl: B&tdijsopnoput imbangl, 4methylmgsqcineintetiyhtesast s, o-
and p- oeino|4-issRiepy resorcinal, 4tadb Y'rﬁeﬁﬁ Kginolpgr@nd p-enzy! BBR%}-IOeﬁ'& P'P'B"chv' pignols gt enol
2, 5-di eﬁﬁphﬁ‘%ﬁ'@m'&? andyp-elyhoh @!?PE?THIP xylyl phepgls, &o chfiYP'dL?ﬁ!é RBnols.- g hy |
r esor ci Pieyclopeiybp ?'s' ﬁé’gﬂ}eﬂ‘y'd?ﬁ?f?f ﬂr“’f"&'@ P“dr‘kg’ﬁ quﬂé‘fs°’°'2?°'t rt but é_

resor ci nol ario sclgﬂli 6}§‘I naI yd resi
Ui pre atl OV e o- or enol, 2
phéthyf ﬂ'n ?13 gt:ho o-p e gégga c%lor 9%% rrpogjz mlgth and

| ? hen |
eyl IR s % e &% e
phenol s ng,a mlal;ﬁ -ahén t dlﬁfo?d?ﬁk% yis i esins

26 sy té‘ i@m r&é rﬁe dﬂ&rﬁparsfbhioﬁfh iméthEpteRd X Y4-EHidY ﬁﬂ&ﬁte{hﬂ%h&ﬂle Q—chl@rﬂ-% 5-
p- chl or gmBhfpRend), {370 F-dkh&thyRpiAGIN Slehiord 8-38-dinkbitfyPprndR- BEERRhoro-phenol, 3,4.5-
3, 4- di CAbigrepiith& Péhiorcresdiding, Q'S%Ioﬁﬁ?obégorcﬂheﬂa{lor 5-Fidih ArsoRMBIES-Bidro-RRORAL |
3- chl or @sotciigRt hyl - phenol , 5-chl or o- 2- net hyl - phenol ,
3- chl or o- Aypied h;ehoupmmve rors Ha® twd-pdsitions brihb opjee o |a,phéhoﬁbfﬂydrbiy- gouptalaiibbighe-
nol , ss}- fohhldshgdedcondangatioyrid-whith iy contibllechiidehydedcopdeesation, pancaiso|be used are: phenol,
3- chl or m-clesah B.8xyerph angthyl e meisoprdpybpleinals numbdisthyl et Hisbpredyk pleinels, m-butyl-
3, 5- di chiienels nbamy phepbls.ghresty |pher@isomapayh phvnals, Zesnmeingly§-methydraspreinol, S-ethyl resor-
2, 3- dj c#indbr o- 5- net hyl - phenol , 30 2, 5-di chl or o- 3- net hyl - phenol ,
3. bl or o- @xﬁnl’dﬁsr?ét’qw}'d‘vh@hmw P'ZPI'@W@)F’BSGH‘%D@?"W@EW phenol , 2- chi or o- 3, 5-
di metthyl - phenol , 5-chl oro- 2, 3-di net hyl - phenol ,
5-ch|oro-3,5-dinethyl-phe I, 2,3,5- trlchloro phenol , 3,4, 5-
trichl oro-phenol, 4-chlorp-reapgcinol, 4, ?]9hl ro-resorcinol,
4- chl oro- 5- net hyl -resorci hol , 15 chl oro- 4- % -jresorcinol. Typical
phengls which have rHO NO—POR| t4.on§r éfra to a phenolic
hydr oxy group avail able 3 for al dehyde condengati on and whi ch, by
control |l ed al dehyde condeksati on, can al so be d are: phenol, mcresol,
3,5-xylenol, methyl and misopropyl phenols, mmdiethyl and diisopropyl
phenol s whaiib i iélan slHIRCHVBIent Ry aibeboR REINCs Haphify RS d, RSB, Pherilons? Riéind A
phengb S whittecaabs itidCdame or ddrdtly bre laR@IQHididald Dfreferable hdving frod AQ6 4 carbérDdtoms:Kaldgeh es  of
pol ynucbteas, i.di fuotde, chigine rbedninentrel ibdir@s ar dikaxy nadjcdsi prefombiyhbmvirig from 1 to 4 carbon
atoms; x and y are integers having a value 0 to a maximum value corresponding to the number of hydrogen
- atoms on the aromatic radical (Ar) which can be replaced by substituents and Rg is a bond between
adjacent carbon atoms as in dihydroxydiphenyl or is a divalent radical including, for example:
55 .




5 ¥

40 [err] wherein ‘Ar i's an aronmatic dival ent hydrocarbon such as napht hyl ene
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parti cul ap)Mndak l,gggedeglgdchaals dalféh E.E\ﬂ‘ehEr Ihé@h \4'té'iﬁmfn§0|"ﬁb ldBrC}dé*s & also be
carbon at Qg in ey 6f ¥6h,E06h bPMb @ ﬁenﬁﬁﬂ{r' dV8ilablp fdrRaldThel preferved |é’ldlahﬂd3 is

carbon at @ithaldeh{tfa. MOSt preferred di hydri c phenol is bisphenol A i.

2, 2" - bi s( p- hyd ral-yokearkng Banddaépreseréd Kyarskemmiang agents, any al dehyde may be
used whbch will condense with the particul ar phenol being used, including

f or mal dehyde, acetal dehyde, propi onil1 dehyde, butyral dehyde, hept al dehyde, ,
cycl ohex- R R R
2 2 2
__ I | |
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anone, nethyl cycl ohexanone, cycl opentanone, benzal dehyde, and nucl ear

al kyl -substituted benzal dehydes, 45 such as toluic al dehyde,

naphthal dehyde, furfural dehyde, gPwseali848srol ein, or conpounds capabl e of
engendering al dehydes such as para-fornal dehyde, hexanethyl ene tetrani ne.
The al dehydes can al so be used in the formof a solution, such as the
comer ci¥P1elR X% s halegen gt (Pe-j hloriney, Brominas as taarikg), @cih pol dntager Fasp 18) ersh e

The hal "4 '%I'I'Vﬁé?ﬁ%" ¥ &evligeoup eéﬁf'B?!' st Werenhe,Rmber of garpesyafomsdn any EP 0

369194 PO 'wpie'%'ssﬂ%"?ﬁ%dhg;q chlorine, bronmine, and the

i ke) %@ '&’&b??' ?d’ﬂv ﬁtﬁaﬂtﬁvj%ﬂvwqu@d 6P &
alkylbgﬁﬁﬁﬂv Zp' ﬁ% 3% 1 e °E 6 f&ﬁs in
ary_ epoglt r 5.§§§ %@ e ;; e oo ar,
et he %’E h%ﬂi’ @ﬁ"ﬁs@ ot %‘i”&ma fed in
;BSXS;a%ﬂ:gg-@aﬁtﬂé@pgﬁ "?;.?:E,%a Pl 4 et sa “&9&@ oS nanlﬁ"faﬁl e.

h X r }
ThEse argioRlRpbidedite agH it .%bdsﬂne t&aze%abé“pmyam ﬁHvinE'Zz SheeBr ,{uﬁa&e& é:msoat ive

COr I' S P Qs MRanGrdlicaiod dme Qﬁerbrscyah § n® GavamEHaNY Ui tioss RANNGE thiaINg® foSthan 10

1- chl or GaRomdate®xybut ane, 1-chl oro- 3, 4- epox- ybut ane,

2- chl or o- 3THe- @eieneabspbiadidd nbvoldR| dfpldyets WBthdprosedt iRveRtisaXy [SpR3ai by the average

1- br ofo-f@hmdlaepoxypent ane, 2- chl oronet hyl - 1, 2- epoxybut ane,

1- br ono- 4- net hyl - 3, 4- epoxypent ane, 1-brono-4-ethyl -2, 3-epoxypent ane, 4- 10

chl oro- 2- et hyl - 2, 3- epoxypent ane, 1-chl oro-2, 3- epoxyoct ane,

1-chl oro- 2-met hy|Q 2, 3- epoxyoctane, or 1- 10 chl or o- 2, 3@epoxydecane.

Al though it is 0§S|ble to Yse\nal oepoxyal k havi ng a/gheater number of

carkoft at ons H 2 @- { 6B &2 CHa2@8~adGHat age i n using
those having a total of nore~=dan 10 carbon ms. The preferred epoxidized
novol ak enployed in the present invention is

formula: 25

epresented by the average 15
[err]

30 CHy [err] 45 Such is
comefcial ly avauﬁable under the trade designgtion EPI- SU8. In '
addition, the pq}y poxi des q al o epoxy al k of t he ty g dlscussed above
and a polynu {?u_fi} 95 t %%y enployed
The preferre olyepOX| es i s class2bel he po epOXI

epi chj,or ohydrin and bi sphenol p- hydroxyphenyl)propane. The
conpounds of the present invention, when usedj}as photoinitiators, are
general ly enpl oyed in anounts of up to about 4)by wei ght based upon the
mat eri al being polymerized and generally fromjabout 0.5%to about 4% by

wei ght. 55 Codrpounds of the present invent]ion can be abtai ned by
reactssng a conpodind of the f la Ar-JTerr] phexein X is/Yalide and
preferably brﬁﬂw@HGHg@—a@h—F(@ﬁg)Q e ( } ve, with a
conpound of the fornula [err erein [err] g/t he sane as defi ned above;

along with a nmetallic conpound of the non-nucljeophilic anion such as a
coﬁpﬂund sel ected fromthe group of [err] 6 EP 0 369 194 Bl [err] and
di oxaffe adducts thereof. Mis a nonoval ent al 3 or transition netal

0

/N
HZC——Cd 2@ (CH3) CHoCH~———CH>
45

Such is commercially available under the trade designation EPI-REZ SU8.

In .addition, the polyepoxides of halo epoxy alkane of the type discussed above and a polynuclear

so dihydric phenol of the type above can be employed. The preferred polyepoxides of this class being the
polyepoxides of epichlorohydrin and bisphenol A, i.e., 2,2-bis(p-hydroxyphenyl)propane.

The compounds of the present invention, when used as photoinitiators, are generally employed in
amounts of up to about 10% by weight based upon the material being polymerized and generally from
about 0.5% to about 4% by weight.

65 Compounds of the present invention can be obtamed by reacting a compound of the formula Ar-R;X
wherein X is a halide and preferably bromine and Ar and Ry are the same as defined above; with a
compound of the formula R2SRs wherein Re and Rs are the same as defined above; along with a metallic
compound of the non-nucleophilic anion such as a compound selected from the group of MSbFs, MPF,

8



and'preferabl y is silver. The reaction is carried out in an organic dil uent
such as di chl or.onet-hane, chloroform and tetrahydrofuran. Approxinmately
stoichionetric anounts of the abogporsseapsaBis are enpl oyed. An excess
amount of 5 diluent is used to ensure dissolution of the reactants. Wen a
di oxane adduct of the silver conpound is enployed, such can be obtained by
t he procdthsfe '\@E? & 3Qat. MCIQsendsiswane adducts fhereot. Mdea manovalent pleli onfrensitieametal
Chemi cal %cﬂe&r isosit r2 o rajefion '558'83“ 9 gp anTovganicdibant GHchness gichiaropathene.t t ed
to stand %8 '°QB‘(‘J pd fefs erature for several days, such as from about
5-14 day °'V ° '° a§‘° 'B%B’t thmbﬂ'aygmrﬁ 8(9?'6\@"1 e oxpess arpqynt of
produc? |‘ﬂ“ ' “

b t h
reaction nmo af’ F K’eé '?)ﬁmc'@’(?ﬁan > 1%4p%ra &%éom H'%of
the hal i §&9%¢ i"p?% % "
obt ai ned agyut'k-qg ?ch? é%ﬁ t 1BgaJs owheprl sw gsnred yielﬁi The

br omayt 'Ho%ﬁ& Yi%% &éd fYo‘ﬁwu hé'1Lh tidh'a déx?r&jﬂ Pﬁ
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Cheni cal 486(1852) Thy grude prgeuctiis pbtainaddip 2pout 3% violdubie dispoipbeut iah2%hiield feliavingn
abayy’ B0Ysyystalligationkam epetigarid o about a 52%$/| eld follow ng 20

recr yst al | i 7 ?%d?’l"’éﬁl"(? Prantragenybrpronipnic a¢id.qis Jegueedyo g alcohol employing LIAH
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Radi ophar c|d er g A ﬁL?em RY arfd G 9 Ghme'hd
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count er i asvosglciuciasphfiie anign Wilktend toslow ¢heprbastidnsgmewhal. ner al aci d such as HCl or
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f asifi tat'eswwumtpwwp% he suI f | de 35 e e Use of the aC| d for

th thnt V‘(“b equct
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di I uen b,;ﬁ(_,t{1 r er ac P17t at e evap oratl on
SUbsequent Ris Ghe Bpi d?cfl‘l§drm4@hlch is tw Enﬂxrd’eeo? W&poﬁﬁfu%@m&a&aﬁw% r@élac%@%y other

gl ycidyl ghdaey epoiz.@sf i£4 5846 Myl drouBGs dBBALA. $13 ebldlorbHyBiEér Bbbxg Rombourd s BBy Wi

gl yci dyl @bdi @kcebdofl e btoichichhaicLidsbanits,! saetlbdgbo@f 5 tiéd 1B12B6U8 N B8/ BB stoRAometiic
bei ng r ecagsuhté crhe rddaiondd Ebried DU tHeHJessiith F & Bydioxide siishié isctiunt hiydiroslias, porssium

gl yci dyd midfoRite, o8 Bmieni@iBydRxRI it brndunti shightly incexsaseef gireias kmoudBadf iaatironel fThe
parti cul afeactionishamiae outSat tearperkianhs Woih moeml ®hinaerageyetivésrto iaboul M0 W withnthe pefetrerbnt
such as alempératires béitgoabolit. 6570 do eliodaTi0C. Thwyredption ie pbuathechrrioy oplipr ababiyi@rhowrs to
sol vent t#hatt 72hauiss @i timical tie lheingniabaut 24 hedrs at akerthyatnd ueom Bmpagatuea T desired

i Sopr opangycidypgihes cart then keptepdrptert famy the irepctiontmagtby disseiveo B olvent gechiag shigspignr,
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presence of a hydroxide such as sodi um hydroxi de, potassium
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SO =hydr‘oxi de, or amoni um hydroxi de in anmounts slightly in excess of

equi nol ar anounts of anthrone. The reaction is carried out at tenperatures
from normal room tenperatures t&Pdh3AH194@I[err] with the preferred

t enper at ures bei ng about 65 C to about 70[err] The reactlon is usually
carried oyt @r about .12 hours to about 72 hours pical tinme being
about 24 ﬁ?ﬂj’f’ wing noflsliseiting Sxamiplos arernsprtecip Arther d\“ﬂ’aieﬂ?é’?fé%tl"l"gm'gl yci dyl et her
can thell::;( be eparated fromthe reaction mass by dissolving in a solvent
such as—@ﬁ'ﬂgiof orm 55 or other chlorinat ed soI vents that exhibit negligible

sol uhi | d’r#ﬁ/a{a'tl{;h W(Eﬁthrﬁg@ﬁg)%pgod&s%@ﬁu %uv oroanﬁimunﬁtyt he reaction and any

ot her vo I'za P dr ocar bon such as
hexane, PRBERY mPof 1 alchHol 49 batRA % £5- w&qk hs;km s il Wil ST DeET
P 00UCE o pine TR e Rt seaﬁ@@mﬁe KBt hi Ef gkgse"’ sr@f%»

chlori %&9@%@% J:é%olbd&Cuﬁ QaSticohd) Gnd Bbdut Yo.P ra.tn & géaw
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prﬂesent@d.mh@mfﬂdfa;sﬁwmﬂrdnmé rate the present invention. Exanple 1 5

Pr epar at i vé thefsoldtioh 9f e pbtassmrayithjanifateqp ¥dded|i didp@iay bves bboDNhdiifNa solution of about

hexaf | ung mboftaciydhiilecn ab¥ud40 mi2d @nhytiroas t-butybaldoyidl. Buriagine ladditior otitlel eclylbritrile, a

1- | i t erbrightnetpredigitate kepatatels ogirobthe dolgib@ Ibe $ohition is reflintet! €atl about hcarscind p plearged

f unne , colpmdceluticris obtaivledAbaiin  md ehitapcknizated hyeirochiorideacidrin tabast) 826 @t ofowgEnds e.
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grans oWatetrig rdedh dAfterrrememdtief @bout 35t ¢f rdistilatee the shntants remaihjogin thepflagk argfcoqledhut |

aI cohol and thp-aquequg tqyernis jsepacatqdy froaya prown aih Gy, decenttion s Thetoily Bl is Aeen refluxeddem
enper aAbayte? houess with 7 199 mhefcoagentateshvdroghieric acld, during thish dmp (& ol 3¢i¢ is he

po&as%l "t?ﬁ?'ﬁ?ﬂ I‘W"a ﬁP‘?"&Q i "é!d'ﬂﬂﬂ?é ¢y acigy F "%‘b"‘"@\f%er aid, ¢f 3 pinteteci giags f"“"as"§'f)1"|.‘i'tt""’on of

about 7’°’§a' g $of ""

D9, Hled

separ a t a%'(? "hﬁ at%ym re .l;n oild ﬁmamig g@ ra ater

our;
and ?é ﬁ ;ﬁ a ne ‘E °v a
Concent r a 5% fié%c\kl Hyaroémﬁb' taclg %@ ﬂgh Qggpal'afedqm %gidmes on
after V"hétﬁwnmﬁ ® rso!ﬂ% h’l{ere% #EERQY withSwate? TdAY R % Gk 258 grats of dutl b
tinme, agededi-olaRfahyyiihidilc sl neAiges mblﬁngaﬁﬂ\?di abeutt@ﬁ fgsr-rwaé béig FaiROliow350 i
- of di Stéryshais The prodiicios Mef RichysthlfiHaB irbrn @cibIcdtid Acib ke dveGORls8BlioM WWistilike
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a si nt efoledred) by glwuf 79 mkef icst doldkwatan dnd then plontb20nningd aP9v agugons sdlusion pfoHH. After
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About 12.7 grams of .3-(9-anthracenyl)-propionic alcohol is mxed with about
19 granms of triphenyl phosphine in about 30 ml of tetrahydrofuran and about
100 m of diethylether. To this mEpg sdserggmadded 40 about 18 granms of
carbon tetrabrom de (CBr4). The resultant mxture is then stirred for about
60 hours. The 9-propyl bronpbant hracene is then obtained by evaporation of
t he sol veaid coldresl ¢rystalschaving eldacomppsition tesipeiatiire ¢f @bout 20251204 16 Thé pratiusti obtamed 3s1
grans ( Othe @ssirednii-@pantivacenyi)-mrepylidiehenisulinpiumairexifiverpantimondie s etermeinrd Lyt NMIR jafd
about 0.®% nl (0.0037 nole) of diphenyl sulfide, and about 2 nl of
di chl oronet hane are added to a 3-neck, 25 m flask through which nitrogen
i s bubbl B#™8Pore and slowy during t he subsequent 45 addr t| ons To this
stirred slurry is added. a sol ution of aout 1 gram of ttR

ne

9- propy! br Resfiion £ 5% h &Y aigty \? °'?° d% °f' e{gr@

b
g;/?;rgdog gw}ver T r%ﬂtr@e arraéle el n f]
1a|_h%ov ] 1§ thls%I ﬁl& | b th@Sk
usr ng Ve Wﬁ ibs 3 ruo?n e a tota vo urre 5 abouti 75 % y

Decol ori ng carbon and OeI i te are added (about 0.1 gram of each) 50 and the
contents are heated to boiling and filtered twice to renove the renaining

tracesgg of carbon. e filtrate is then Bvaporat ed to dry@ess t-o give about
2.49 grans of %!d ~&0l Q ked resr@v\hr ch xtract ed/about 3 tines, 50
m each tine, ’ ; t 0.284 grans
of a nobile yellow oil which, acc 1 NQYt O W |nd| cates that there is

about an equal nolar m xture of 9- pr renoanthra cene and di phenyl
sulffde that corresponds to about 18% act ed St%%ti ng materials. 55

The resultant dark colored solid of abo 2.15 gr i s dissolved in about
45 m of warmdich- |oronethane, and ab epOf %% Iher are added to the
filtrate. The filtrate is permtted to stan 23t -room @mer ature, followed
by re;;r geration which then provided about 1.17 grans of gold bl ack
crystats having a dec rrposrtron tenperature of about 201[err] -203[err] The
product E4A7RIAR" tﬂ"??l"l”??é?mf"écrystal lized giving 8 EP 0 369 194 81 gol d
colored crystals having a deconposition tenperature of about 202 -204[err]

The product obtained is the desi re

[ 3- (9-4pnt hracenyl ) - propyl ] d %onrdgg fl uoroantinonate as
det er m ned by NWVR and IR 6 srt cont ai ni ng about 78%
by wei ght of epoxi de pol yner, ai I abI e from ese under the trade

desi gnati on SU-8; about 5% of an epoxy, available from Dow under the
designation XD7342; and about 17% by wei ght of cycloaliphatic epoxy,
avai | abl and sompodition 3 éxpodsgy toabOrast Marjees/itrawithi acsbsadi:edt’ @01 G1d Binutp bakeiusiegla To
t hi s eposwuieepPas wedge tests Ttatktled calopasttiorbéthibiedwdisglep hddsed upon t he above
epoxy solids of the [3-(9-anthracenyl)-propyl]-diphenyl sulfonium
hexafI uoComprrisandixarple 3 XD7342 can be represented by the fornmula: 20

e(rf 25 CY-179 is represented the formula: O [err] 35 The conposition
| s exp@sed Bxamelp@uis rapseted; ey % e/ [Bo-anthragpavli-propul B'BJéedﬂesn'meOb[‘%‘ '@?"10
mi nut e birenateds ipglaced By 3 §PPQ mixtine. o the foligiagicompeunds: The apove conposition

exhibited a 15-step hold. Conparison Exanple 3 40 Exanple 2 is
repeat ed, except that the [3-(9-anthracenyl)-propyl] diphenyl sulfonium
hexaf | yoroan- tinonate is replaced by a( .niéLg£§_of the foll ow ng
conpounds: [err] [err] 9

@ SbFg .

The results of the Stauffer 21-wedge step illustrate that the use of the above compound only holds at the 2-
step.



55 The results of the Stauffer 21-wedge step illustrate that the use of the
above coenpound.only holds at the 2- step. 9 EP 0 369 194 Bl A conpari son
of Exanple 3 with Exanple 2 il| gptorsgpasa®ie significant inprovement

achi eved by the present invention and, in fact, illustrates about a greater
than 10-fold increase in the photospeed In addltlon t he conpound enpl oyed
i n Exanpl & compatipgnpéft Example Gryithi Expmpld 2rilustratasi the significart imievement fackieved by thsi et y
Wi t h ePkesa inyentiomandpip fastyilluatrples atpata gieptes then i0-iold ingreasedsthe nhatesneeder s, val ues
at 365 nalid@Hgiionr e sompouncrempipyedin Fxsrarie:? exhipiteabseretiop © ﬁcperst'rsesf nihiaspre. | n
contr as'P°‘°:$ Hith oaimaa %“2"8!’"?“ th\a'i'ﬂ"teFeé’h 6’?"5383 GFH?EP TsaYaI ”593 P (nafometerss ych

as t fos¥d q'lfg?'?% "eﬂelﬁ wel | bel ow 100
[err] 3 5 il zgé o He}® ‘{:g%tg :)Ee &% mfféia'}yr 'ﬁ'es“r?Eraélﬂ‘gfedpLEt o i s
centere on of
3- (9-ant hgaa'gre ' ﬁ?ﬁ?ggy- CEYI'S y'Fc ﬁatfc’":ﬁ??'%‘ﬁﬁ“ﬁtﬁﬁs

hexaf,l l&g,g&pal nonat e About 9.7 grans (0. 05 m)l e) of anthrone is placed in a
10Qs/m -+oeunt=bott om 3-neck flask equi pped with 15 a droppi ng funnel,

Ni t r 0geiedatdlidhCor 3{BRahMRdcbiiyl)-3in I WAt (0. 25 ol e)
of epi chlpgroh%rl n Pﬁca@gu Wr&ﬁswwggdg‘lﬁﬁﬁgﬁf’%%hol g?'g%g%g%gsto t he

reacti on Adoatd7 grasls (0108 nofN biciiihFonélis Plavé N8 dod i rauneBbttoRa-RICK flaskbiuipped Withi S
timess rDalopgitg fuissl, kit dgem Pergé, SmabnGOSte( .and\la6rdbnser. AbOUt 23Bgrams (a5 mobeys of
sodi um dpiealorobsideke indbdutdd 5 of atBcluts RIcakD i addéd toChe Wwastion fissk cnd lt@ncoadatedret 0 t he
r eact i ovarrhddas bouthso pvidsieg thisaime ahastivf thd dnthtons is dilsdvetienper at ure of t he

reacti on Awes2.6lgrms .065 mele) of sediunshyd®xiderars disstived b about 8 lnd oftwalh preirthdn adddsl * C.
The r edetheagenctindigski dropwiserover| abouhd dours The tembgratare of the redctios mess duriwgathiss dime isbout
20\ b#surmeainiained ot abatt 65 531 G- dhpeadipumess it jhemalipiasl te slowly aep! ang @9‘@'@@%’! abopie20) s

f or med. howp gtiforsa) ropm tempessyre Uppp fmcpaling, psipiile igifamed- aout f tosgform fse |

nost ofadged fe dispalve (Yfes%'?ﬂ'm‘é‘& “l“!?h?f |‘?1‘Hh inrflisspive loaipg preoikarhteisale © a”r!?B‘fhs 84Sy ans
whi ch Wfé’éfd\)ﬁ"‘&ﬁh'?fﬁf’ iltered off, The r 5@ $n sol vents and
otner v TPt wm * By Ty swheamr Sy DL oo 5P
abou?® 2% g.j.half‘s The bovei crude

el ;f; R

g point o

or ang

of recrﬁ%}“ hoihtiof

- 100fer T | 8o 9.’8&&& there‘ﬂac _ Heh %ﬂlme’t)hyﬂmgf:ﬁ(mée-ﬁéxaﬁ tt)lﬂefd%ﬁutr«l%réﬁé &ld i zed
pr oductird) Ptk ha¥ing B neitilg p&itiof hbotf 9sahwtc aha [a@bdohd pd@icEstraboud i 2 g&hﬁs%ﬂ%d: 30
These phénhy pbift chbdui g¥enogarrystal li zed from net hyl ene chl ori de-hexane to

yi el d abouke shipdinaiin®rob the labave kdcrystallizationd givé athval/2.6)Grams ofthaterialhayiy dvhehdig palbO Ut

96][ er r ] of aBddD8T *eBor T andh ebehystakbamtunciropy el hexanearbsuitdbitl abdlit 2 gigma havigavmeling poinel t i ng
poi ngs odt atdobast--885¢.err]-100[ err] The supernatants of the above

recryst al Thezaxéralbyield coreepoadisdia Bbddt W%y Thenabtairingrofithe désitbd Sranthirapgnyh gineidyt éthey ispoi nt
of abouwoniBrbpdby MR 881 IRspecira.C and recrystal lization fromthe hexane resulted

in about Abayt Bfgrams\eheyt 26 memele)nf hﬁ?@f'ﬂ?toa@B'O"'eﬁc'@tB@Lﬂdd%'Sm 2 migpynp-batipm
ovepal | flagh @FBPQS’CW“P eistirey about 70% The obt ai ni ng of t he deS| red

9- anfohr acé \;‘t' I ! %‘E’J’lé‘ltlm j 1golg) (ﬂ‘l gp 9
r ound- b? ?S'n‘?F? gam' uite g" h??; ot
about 1 s 1%'0 ﬂ’wé"(g ﬂm%,v(dc er?’éé grlsg@%nabove
abou

react i ofydd awsiterée The ReHbnt 8 Qortbriidie So atlolt 4 ALVBRL othd id 4Gk tolbid! dRilR SkH ot on of
anot her afdut®.70graesin&t frepkddbnt B6oGR4E L840 B NMnks Prdtu& ishrCorystlliGed tRXTEY  Réiebrdblahe O
t he gl ywigiy yelow Betal6 of dbbit 315 gransthBniy slsiig point of about 172°-175°C.

grans (¥
acet 0“' tof Theérebulting 'E:ﬁ’i{rb st e {Mn &@M diaﬁor&,‘iu:rﬁné Qhélﬁ\és‘arh theh d%d&iﬁﬂ: thégndslm
s0 The desired product is confirmed by the NMR spectrum.

Example ]
Example 2 is repeated, except that the compound of Example 4 is employed in place of the [3-(9-

55 anthracenyl)-propyl] diphenyl sulfonium hexafluoro-antimonate. The results of the Stauffer 21-step wedge
test illustrate that 12 steps are held employing the compound of this example.

10



The reaction is allowed to proceed for about 40 mnutes after the addition
of the.glycidyl ether solution, 45 followed by evaporation of the
acetonitrile. The resulti ng Oi I B ogesciosig t hen taken up into

di chl or onet hane. The mass is then dried wth magnesi um sul fate and
filtered. The solvent is concentrated to about 4 nL and ether is added to
yi el d afioreparison Swampde ®f about 0.7 grans that represent about a 26%yiel d.
This product is then crystallized from 1, 2-di chl oroet hane to gl ve yel |l ow
cryst al Brepdratign ofid-(9-3nthracepyndshydipyy-Freveropd F“t“Pﬁly SH@P'H"!‘ h@ﬁ"‘&ﬁ’éﬂft’“m

172[err]-175[err] 50 The desired product |s conf| r mred b
spectd um 4 (-9 hexafiorpag E@‘E‘t"e’ﬂ‘d ﬁ Cé{ ﬁtﬂwﬂm
Exanpl esufidp areplaged)n a8 409 g ’g‘f"ﬂé’gmﬂtﬂ gs '3“°£§' 9- "?ﬁ'ty ?{Hﬂf
di pheny1“°'§)tﬂr?p§ g Boged Tﬁ’ rans 1% ch A o ls
21- st ep” out¢ gramp gid ?3‘1‘ §°€l§§°§ Er??"eﬁ P R g,ga’rpound
of ~t h| Sof I exatl roant: Ci % Qs, e Ol 1%& fh#g tio 'ﬁ"?;u{an of
i h I

3:49- anﬁé‘?uﬁ.%‘ %élvc’," s .%x aewutegﬁ i) ool ™ ekt

nd abouf PR of Srﬁ’tma ddd 4By iorf V6 %tiHell 46t aB&UR 4 MONi C

kae

;péf‘

hexaf | uor

re
aci d ang, Q%e rz;a’%lleg B3V v%bWPo{SQJ ratfoh, I6EVIRE A ang bh hdubidus My6r. Pl ®Fed i) 2
100 i ~g,q486k RRLdMBIdmemats. Alboriah Wi ihe il & inSbiLBR] WE@CHS bl (obien ythkeRtupaito Of 2
gr angs ( Seetbné BiteR Hedahtng off &1 sy Idyen(BothGnd dichidednistirankisnd abétoriaiayeis|aee diied bveabout
5 gr ans maghbsitkh E0itak) filbkedTRédRal wihLdhbrcabe andsCelitec filtereeichnd Adiaanpoiiteg rtaleaveoén tihe
sol ut i ODpe evapaiionl ofl the pildhid@mistharieh ebou 25 tgrams df |aniang@ il @r otitdinetl whish s thén gr am
of addi tedizstived Inasichiotormethar@rend eatedowith chasicoals Theckdletibn ig thenplaserbin ladiieezer gndahet of
t he gl yeb5dydmsedf veystalsdiaving @ melting Ipbiot/ef chbdu® 109 111940 arediehitairied.nEie C@fsﬁlﬁﬂﬁ theme
hgxAfzb ueeshech witmdictilaroraetiiade tof Yield ebauti1-25 orame hving agmellinaaroint pleabgityld? @iA2° €t Aer
sol ut i osecofezoprat auystals of abpeist §.2igeamstarergbtaied.or about 30 mi nut es at about r oom
t enper at urkvaporatieruef % prstopd saliipwresying| inabavlt!-31@ramg of ¥ dasdcelomd "k "a 32
and t he takemuptin tha dichlorempthana Arpepximarly 142 °I€5‘° l?i' H'ﬁi° §d lopy{po %1" df‘ §° PO oved

by ot o8k ere%rThePf@ém'ﬁﬁe%w th|°h T %h H:X [ i
8t ed 'S Inpdoed en*'b o srandi “‘”“‘ she
ﬁ(ttS(r)I ULF 'P‘T)’!l, dﬁ%%‘f %5"‘{%?98?%"’93?‘%’(%%“ agz ecan qﬁﬂﬁg
. ouPéQB E 0%

agueous &Skvﬁﬂ'ﬁflsﬁx 55 Sry@hiS afléd ﬁ‘ft?;tever

magnesi um Léé se rdb ‘3239 I f:l%ﬁ ou'i‘ia g snt,)? Qoo:tfi&n b digd and

rOt °e¥a§5 s93- (g%t |-éf 1 p BARRhety1 Q&lfoﬁtﬁmthbﬁﬂ&&d‘ahﬂr&h&m Rame,
ijp ra 23e 0| s obt ai ned 'which is then redissolved in

d' Chl or Onalthbaa'ﬂ&/ea&g\p&fn@% 8fpivdel n M328peRAtompdéitons Qlstiése®'ih Exaniplac2) Thb abed i n a
freezer caRsbusldd hot bxhibitdh? Potomitiatingstiviy). s having a nel ting point of about
109- 119[ erfnls exbrfipl®Miskbithat chidBouads/ ikl diffetiiiain thbsrof £8 preaenin indentiért i having both

di chlgr egRhdR WingQIkylideIntk paksesy thé acBlity @f tersoripawids gf the predent imgntipai nt of about
115[err]-122[err]. A second crop of crystals of about 0.2 granms are

obt ai nediaay apor ati on of the acetone solution resulted in about 1.3 grans
of a dark colored oil which then was taken up in the dichl oronethane.
ARproxi riat edmpogvidcharifig the genstal foanulas ol ved, | eavi ng behi nd a dark- col ored oil

of abtut 0.6 granms. The solution is treated with charcoal, filtered, and

t hen reduced in volune. 25 Hexane is addeoRzlntll cl oud| ness appeared
and crystals formed on standing about 0.2 Hréns having a melting point of
about 116[err] -120[err] arF aeednd=brod of crystals of about 0.2 grams
having a nelting point of about 105[err]- 11\5[ rr] The crude yield is about
3.8 gfans, which is about 85%yvyield with a firSg crop crystals amounting to
about 1.25 grans or about a 28%yield and a total yield of crystals of

about 2.1 QradiF a0k a8 hromEidridical $blectd® fron R gdup @iidphthyl, anthracyl, peryl, and pyryl;
3- (9- ant hr AC Gy bijalent Beidgh Quictadr FORY A6 QRYiP oflalkiRInG ¥hd @kénfleris] alitglene and alkenylene
hexaf fuor o ains NBAskaA ithin Cotiigen fdidntTRild RybshiMBd Siematives. .thefdot having vee hyxpaxplogro i s
enpl oyed | Peddbi® GM ey ch@ingaois R bridi s, itigiddals &tkeletted=icamihb @rofip of [dliel, atyb elkaryl,
conmpound  derikyloénd entiatitdiet! aeyh) yropitiert thatimiot merd ittray owecefiReiang Rs Fiwillyl; enchiipise non-
i 1| ustr at esudedopttiicaoiopounds whi ch differ fromthose of the present invention
i n having both

s6 2. Compound of claim 1 wherein Ar is anthracyl.

3. Compound of claim 1 wherein Ry contains 1-10 carbon atoms.

11



35 ['err] bei-ng al kyl do not possess the activity_of the conpounds of the
present invention. Clainms 1. Conpound having the general formul a: 40 R

[err] wherein Ar is a fused aropmbisgerigagieial sel ect

napht hyl , anthracyl, peryl, and pyryl; [err] is a d ! ’]“"ﬂ("" MI ect ed

fromthe group of al kylene and al kenyl ene, al kyl ene an eny| ene *

chai nsCegR3NsOA Exgremie &n oxygen atom and substituted derivatjves thereof

havi ng_a hydr roup pendant fromthe chain; each Jerr] individually, is

sel ect %rapamew&%@-a%wawv' PRy OBy gy St frum ks st o
I V|dedth not rmrethan gne of [err] is alk and A- is a non-

nucI eo P‘?;é' 4 @?{‘ '@gﬁ' il n"8'I"‘: "5;\ VMe"r%fF “? §'° h?frﬁ‘ 3.
19 4 Blpre repa or g, 1o g:s @ﬁ;{‘

o‘h?%ﬂ ?fk°‘ - gra
ﬁ ( 9- %cf 'P|¥>I rwhlch about 1 gram

30 .o%

ﬂ HQ? %RX g‘Xrﬁsflrtlon. follow } m)m c

0 o the h l lo

aci d aébd: iGHOPhY redct ﬂﬁé’érﬁ;sﬂ |9|jte ecﬂbfg }a fo. Al € 8 ace

100 M r apdinls g tob stsrféna%lsout/n\o #? bidcdeRRiti®S ard adiial ﬁ@ﬁ.emédcudalaysﬂndulfor%&eﬁo of 2

gr ans : Gifutés. 'The Ratiles eRIEMEled B AXdBidparatich, lokving[dh @f @stLdntagiéousPeTPTR off 1ayér ibout

5 gr anexirgdist itorgidhdjormdthames tAytirtiod Wblf trieCkst ik Snspllisg) awhizdl .insiDBlel tporBlorgis 2&R8n @p iritd1e

Sol wt i aatoss gtea dabedting bth thai agasolio laydrcBatie the tdichbiorofnbtharie, and tetunaiayerl amhitied ovbr gr am

of addnagnesian siifatea fillevenlr beatdd withnchercaaliagdd iCsliteditlered anchmtpevaporated to Bagr anail. Of

t he gl Yeondyaporatiorepf the | dighloemethars, labavt @.510ras obian ardeliet diloia abtaipech whioh ist then

hexaf | redissglyed indishioromathang and frpated it dhgreeah Jheeqiution igithop frlacdddn g frgezproaptl abquher

sel ut | bk gramgof ceyslalshayingra deelting peint ofy ahqutr 109 ° Al ¢t arg ebigined, tThe crystalg i then oom

t elper ¥sigdevithgighipromethane i vigld phout 335 9eams having) 2 meltipg Pojpterf GH‘?“E r‘?ﬁ *a1231@ Added

and t h"é‘°?’\9a’&pl°6ﬁy?‘§s gftqb?‘f‘ %gf‘ﬁ‘?s %5\%@3_?'“990 ni. nut es., re rermved
’i

Th
ox ﬁgtc T 8 Aelbphit af;g;g’ fif,flﬁen rgé?ﬂ?fﬂ*"" ﬁ"tfb‘:';@ e o’

i nsg) u f‘ o I‘j@‘ﬁl 'iit‘é% Shalhl daehoh e
aqueOoUgey of B 9 % I“%w |1 inpVer
nagnesafggg@ 5le 8 ter ed t reat ed W t h char coa and

methyl su lde |s

imal y1

C

tered and

r ot oevaperatagh 9.ad .seaaba 28 g.dng wHIdROE 26302 BE% FeldOMthQf rrgtkteopddrfsmsoamatnba@e
about  ahoft 115 r aBEUt @280 IRIANY al tStalGIPIRAGtalldE Jout B1 §riRdlofaBelit 38R IyikRd |1 n

di chJ ofRnmbdua® FBAnthraCshyIPShydrdxi-30kvbrépyPlimeth}i Csufidlub hexBubrdaniiforatedhsemd i N a
f r eezesrmadisy MR gpecka.5 grans of crystals having a nelting point of about 109

- 119][ er r [Thea aitove kbpduadl is digloyet \is el epory eorbgositionscdistioskdyin tExardple 2| Theoa®ivdrane
t 0 yi etothpadndid ribt &bibl msyphotomitiating astivitel t i ng. poi nt of about 115-122[err]. A
second ciTuip eamplerihstrabsthafcompnnds @hidh diffen frem those oflihecriresent. invBitiop oy havingbotinf  t he
acetton and|Rabpipg alkyt Jo hetepdssess thepantivity of the gerappundsfof the grpsent imwaniered . oi | whi ch
then was taken up in the dichloromethane. Approximtely 1/2 of the oil
di ssol Fatms | eavi ng behi nd a dark-colored oil of about 0.6 granms. The
sol, utlon S tre% with charcoal, filtered, and then reduced in volune. 25
Hexefieli Lomaerad haxing the gangaljprwies | ‘appear ed and crystals formed on standing
aboft 0.2 grans having a melting point of about 116[err]-120[err] and a
second crop of crystals of about 0.2 grams aBgng a melting point of about
105[err]- 116[err] The cr _+_e|,gtm abg 3.8 grags, which is about 85%
yield with a first cropc ggo aboutA1 25 grams or about a
28%yyield and a total yield of crystals of gut 2.1 grans of about 48%
yield. 30 The product is 3-(9-anthracenyl)-23hydroxy-3-oxypropyl dinmethyl
sul f oni um hexaf | uoroanti nonate as con- firmed by NVR spectra. '
wherein Ar is a fused aromatic radical selected from the group of naphthyl, anthracyl, peryl, and pyryl;
R¢ is a divalent bridge selected from the group of alkylene and alkenylene, alkylene and alkenylene
50 chains broken with an oxygen atom; and substituted derivatives thereof having a hydroxyl group
pendant from the chain; each R: and Rj, individually, is selected from the group of alkyl, aryl, alkaryl,
aralkyl, and substituted aryl, provided that not more than one of Rz and Rj is alkyl; and A~ is a non-
nucleophilic anion.

s6 2, Compound of claim 1 wherein Ar is anthracyl.

.3 Compound of claim 1 wherein R contains 1-10 carbon atoms.
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The above conpound is enployed in the epoxy conpositr
Exanpl e 2. The above conpound did not exhibit any phot m‘ﬂm mgm“ﬂ“‘u ty.
This exanple illustrates that coEp@dedsigadich differ f sewnof st he
pr esent i nvention in havi ng both 36 [err] being alkyl do not possess the
activity of the conpounds of the present invention. Cainms 1. Conpound
havi ng the CBPRYPS,Pf daiip Hyhersin Rpcqataing dydcprbon atoms. 3
wherein Ar is a fused aromatic radical selected fromthe group of naphthyl,

ant hr acy¥, cﬁ'@?‘i}'f“"’*aﬂ?ﬂ“ byhssein Rr gqnfains B carbongtomst ent bri dge sel ected fromthe
f.alk | d al k | 50 h

B ool RRRS o Sl éﬁé‘rﬁfsm BCRT IR | vea ther eof having. a

hyd | M, d

sel ect éd” f%ﬁ‘?gﬂ%‘ 'tk'e o BB b e o e S35 ¥ e

aryl,_ provi de that not rmre than one of [err] is alkyl; and [err] is a

nanm\;bucg_e@ghbduhd:ofamnpnwhégn AZis shiyrpound of claim1 wherein Ar is
antﬂwacyl Compound of claim 1l wherein [err] contains 1-10 carbon atons.

11 ER, 00&5&uﬂc9&cﬁﬂm1wheremaachﬁzand R; is phenyl. Cc L M S * 4 Conpound of
claim1 Wherein [err] contains 1-4 carbon atons. 5 Conpound of claiml1
wher ei n Yoe Cohpauth bRbiEm B waesib @achaBOERS RS is FhenyTRIAM WG @upCdr al4Tbakoonhutdn@i N

[ err]scont piovidedahep adtarrs thanyoils 0b®: pa @I.akyl. Conmpound of claim 1 wherein A-

i s a non-nucl eophilic anion selected fromthe group of [err] [err] 10 8.
Conpoundtto Compandref Liaivh wiichnis Ac(9-anthiraseny]-prépyl dighepyd suifdnioh hektuorsarimelrgs. ei N each
[err] is phenyl. 10. Conpound of claim 1l wherein each [err] is phenyl or an
al kyl grt?uﬁomound % dleim B cheing Sufrenttr®enyl)-2-ydroxtdegredyhdiheny! suifoniem thiwafluomae: of
[erx1® s aF®9me- 11. Conpound of claim1 which is 3-(9-anthracenyl-propyl

di phenyl suI fonr um hexafl uor oant| nonate. 12. Congound of claim 1 being
3-(9-anth 'ef° Wpﬁ"ﬁh% SomaoRet ¥ rFfafe X AT LBPYRN -

ti nonat e. P‘Eﬁ? Etﬂ“?" PP conpri si ng an epoxy pol yner and the

ComPoy g gﬁ' i b ?n%or A5 TR S o Bedb e
is up to 108 §O'¥I\BI ‘ght based upon the epoxy polyner. 15. Conposition of

cl ai m 13 Wagh ﬂ.{‘rﬁl{,me f aaﬂﬁk‘ by

wei ght g‘f " SAd o’g\%’g}&;ﬁpo yms'regl t%esﬂgmcopwo@?‘tﬂr"gn E:’]sg" t?na/ﬂf%pﬁﬁg‘rpg%'%héfar d

conpoynd is 3-(9-anthracenyl)-propyl di phenyl sul foni um

hexaf | uOfeD @BrhpdERER oL claity’ 13 GHEFEMS bdid @BmBbund® lis2 B110-drthrabBii) ProByl Sdipridny OstigalbRd 1 S

3- (9- ant hr ae@fMistopntidrohatélr 0Xy- 3- oxypropyl di phenyl 35 sul f oni um

hexaf | uor oanti nonate. 18 Process for prepari-ng the conpound of claim1l

wher ei n {7e Corthpasitiora.ofhgfain d)(y\lheldlersalﬂ&bmthnd\ASI a;(h-amnraqsmyusals/droe;atbxyp:gpn dipbergiound

of the for sutlsiuth bexafuowkeimonate.[ err] is a glycidyl ether group; a conpound of

the formula [err] in the presence of hydrogen ions and non-nucl eophilic

count er WniProness for preparing the compound of claim 1 wherein Ry is a hydroxyl derivative which comprises
reacting a compound of the formula Ar-Re, wherein R: is a glycidyl ether group; a compound of the

k/ formula Rz2SRs in the presence of hydrogen fons and non-nucleophilic counter anions.
© _

19. Process for preparing the compound of claim 1 which comprises reacting a compound of the formula
Ar-RyX whersin X is a halide; a compound of the formula R2SRs; and a metallic compound of a non-
nucleophilic anion of the formula: MA wherein M is a monovalent alkali metal or monovalent transition
metal and A is a non-nucleophilic anion, and dioxane adducts.

45
Patentanspriiche
1. Verbindung, dargestelit durch die allgemeine Formel:
5 _
] _ R_2-
| +/
Ar -=(=- Ry =--)-- 8 A” (1)
85 \
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40 19. Process for preparing the compound of claiml V\:hl ch conpri ses
reacting-a conpound of the fornula Ar-RX wherein X |alm“m||u “mm‘l‘pound
of the formyla [err] and a netal | EP 0c389p84Bd of a no ni on

of the fornul a: I\/A wher ei n M is a nonoval ent alkali metal® of nbnoval’ent

transition netal non nucl eophlllc ani on, and di oxane adducts. 45
Pat ent anspr QBWéA °'" "Vg"asfs??é 'f‘?'t'“cﬂf‘?é‘ﬁs ﬂ‘f'eG'QHFP gamdieptihvl dnthecyl, 50
R? g,ausg |rd, 1 ist'eine zwelwertige g( uppe ven Alk;ﬂen- u d

A wobel A A"‘%"V 189&; o e?e"r §% fgﬁ °frV§*e h'eavag Aaaewglll wieg. b

von Na h.t hy gﬁan ald ﬁ Aﬁ nd s? %%bﬁog |
zwei vvert [ ge ,,st €das ¢ M a“ Al ﬁﬁ nickt €N
und Al ken |ﬁu Am e Subst i tUI erter r| va "Ml et Vo ausg %\ ki

wird, be! denen el ne Hydroxyl gruppe an die Kette angehangt I st und die

dur ch, ei rh.S&b}ﬁnh&InEEusaﬁrﬁﬁh@Hf WEII SRR BeiAr um Aniftabfl harggles R2 und Rs einzeln
aus-dej, G uppe Al Aryl, Al karyl, Aralkyl und substituiertes Aryl

ausgewshig, M&bmamgamﬁmhzmbedm&m KoRlonsiorbmébmngti nes der R2 und Rs Al kyl
i st,~und A--ein nicht nukieophiles Anion ist. 2. Verbindung aus Anspruch 1,
wobei eS\&i Varbibaing Aus Anspréuntinwalelik, fiaRehshétotiatome eftbEng. Ver bi ndung aus
Ansprucﬁ“l wobel R 1-10 Kohlenstoffatonme enthilt. Xii4. Verbindung aus
Anspr ush 8L, Vewbinding Bus AnsphudiidhivehesRioF Rohlepsieffaome leathdt, 16 5. Ver bi ndung aus
Anspruch 1, wobel RA 3 Kohl enstoffatone enthilt. 6. Verbindung aus Anspruch
1, wobel 6 ¥prbiedusg mus Angrrvche! mRRel Rexajipraniiingende Hydspygrunpe enthiipi ndung aus
Anspruch 1 wobei A- ein nicht nukleophiles Anion ist, das aus der pe
SbFg, Yeybindung SPrEgh 1, W@!P%éogi"aﬁal neklegphiles Aejen gt fias ayR ge] Gruege Sva P
Ver\b_unﬁ’ung e e "ic'%tﬁ?law%‘gwgl&h bei A- um SbFs handelt. 9.

Vor bi ndurly SEEPAREBILARPEn LBRE! of B8R AL FEBhonyl oder esne
Al kyl grupéj gﬂ)i‘l(&lllgeéus%éﬁ&slt?ggelji@ets%ﬂihs gm%{ausgesetzt ni cht mehr als

si nes aus. Anspruch 1, be! der es
sich um 3[0( %rﬁlﬂ&tmﬁ BGEREbAEH PRgbet RBEENE WA RS Phdn md%ﬁ%@fg}uﬂﬁy it 1 Q%hlenstoff-
anti monat hagelen &, voledisge &itbdldﬂfiHHG aid 'éfed VoR IR U&R& il es sich

3-(9-Ant hracenyl ) - 2- hydroxy 3- oxypropyl - di phenyl -

sul f oni UM Q¥BhIAG LA shAIBNE beilieNétadich um3B@-AhiBracdnippr AR ThBIFI-Sitfonium-hexafiuoro-
Zusammgnset antid@nat BgEBIENENd aus ei nem Epoxy- Pol yner und der Verbi ndung aus
Anspruch 1, In iner Menge, die ausreicht, umdi e Hartung des Epoxy-Pol yners
Zu beschbtuNertiedung lads Adsppuchmie iheicdear Lae Gsichusn Adspttuadanyl)R-hydvokyed-oxgiprepyhiliphgayl-der
genannt en Veulonismorhengfiuoroantimonet an@sitvi cht s- prozent, basl erend auf- dam
Epoxy- Pol ynmer, betr~gt. 40 15. Zusammensetzung aus Anspruch 13, wobei die
Menge elier13g8mt¢h4ttm VusamimaoReirung. ipgeishand aes Singm sﬁpmﬁwneht‘@pﬁ%z‘éﬁ"hmdmg aus
basi er end a@ftspﬂght@pgw)@meyﬁ@ pusreight, p@gl[e Hértung des Epoxy-Polymers zu beschleunigen.

14. Zusammensetzung aus Anspruch 13, wobei die Menge der genannten Verbindung bis zu 10 Gewichts-
\/ prozent, basierend auf dem Epoxy-Polymer, betrigt.

15. Zusammensetzung aus Anspruch 13, wobsi die Menge der genannten Verbindung ungeféihr 0,5 bis 4
Gewichtsprozent, basiersnd auf dem Epoxy-Polymer. betriigt.

16. Zusammensetzung aus Anspruch 13, wobei es sich bei der Verbmdung um 3-(9-Anthracenyl)propyl-
45 diphenyl-sulfonium-hexafiuoroantimonat handett.

17. Zusammenseizung aus Anspruch 14, wobsei es sich bei der Verbindung um 3-(9-Anthracenyl)-2-
hydroxy-3-oxypropyl-diphenyl-sulfonium-hexafluoroantimonat handelt.

50 18. Verfahren zur Herstellung der Verbindung aus Anspruch 1, wobei Ry ein Hydroxylderivat ist, das die
Reaktion einer Verbindung der Formel Ar-R,, wobei Rs: eine Glycidylethergruppe ist, mit einer -
Verbindung der Formel_' R2SRs, in Anwesenheit von Wasserstoffionen und nicht nukisophiien Gegenan-
ionen, umfast.

s5 19. Verfahren flir die Herstellung der Verbindung aus Anspruch 1, weiches die Reaktion einer Verbindung
der Formel Ar-RyX, wobei X ein Halogenid ist, mit einer Verbindung der Formel Rz2SRs und einer
metallischen Verbindung eines nicht nukleophilen Anions der Formel MA umfaBt, wobei M ein
einwertiges Alkalimetall oder ein einwertiges Ubergangsmetall und A ein nicht nukleophiles Anion ist,
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16." Zusamenset zung aus Anspruch 13, wobel as sich bel der—Verbi ndung um

3-(9- Ant hr acenyl ) propyl - 46 di phenyl - sul f oni um hexaf | uoroanw“\“ﬂ“\
" S * .

oo nbung ur (5 e snamy. s e, vover s\ IR

hydr oxy- 3- oxypr opyl - di phenyl - sul f oni um hexaf | uor oanti norfat “handel t. 60 "18.
Verfahrer?°‘2'ﬁ¥'°ﬂ§?‘zdb"€?ﬂ -der Ver bi ndung aus Anspruch 1, wobel R ein
Hydroxil deﬁs' v|at | st, das di e Real cton ainer Verbindung der Fornmal Ar-RA. ,
wobei PVeRYIRANORE \ i dyl et her gruppe ist, mt einer Verbindung der For mal
R2SRs, , i n, Anwesenhei t von serstof fionen und ni cht nukl eophil en Gegenan-
Ionesn,1'u 'é'P%gawpﬁ&'m%ﬁ"g%Eén fO die Herstellung der Verbi ndung aus
Anspruch 1, wel ches di e Reaktion einer Verg'%ndung der Formal Ar-RAX, wobei
X sin Hal ogenid let, mt eWer Verbi ndung r Formal R2SRa und ei ner

metal | i schen Verbi ndung sineg njcht Qu ophi l.en Ani ons der Formal MNA
yads@Bt , wobel M sin einwerli aﬁét'Aﬁké?Tgr%al | Mer sin einwerti ges

&ker gangsnetal | und A sin nicht nukl eophtMl gs Anion ist, 13 EP 0 369 194
BI 111, ~~~~~~~~ Lrr"" HM ¥ '~ S sowi e Di oxanaddl ukten
davon.fRevendi catlons 5 1. Conpos6 ayant la fornule gen~rale: R2 ;>
~~~~~~~déxis- liquelldlAr} est un radicé\-ardnttiqie~condensé~choisi-parmideangrodpas| vsphlyld, dthr&sgle, UN
radiscal pégewt pyrvie Rosstlensmdt divetents chopbpanmi Ibscchalpesoalyidse stogiéhyne, lesachaesacy| e,
t6 palkyitre @talqdpyiank dnterfRimpeest panrunpatonte dbxygénendt leuinso térivéspaubstiiués esecctat nes
al kyl ene geoupeahysicaxy [pentdent supta chiatabinebacun | dey IRe rek Re testaihdiGdvpllepent dhpisicparrainigues par
un at one grpuess\alisidecaryle, alkasyle, gralitdle piadide sbitusi & capditionaue 'unrdeg pounse Rih gl Roswy
pendant &@KimuR seitu gieupe aligde; @hA dkst urreniop norrrpciéenthile. ndi vi duel | enent  choi si
p&fl | es groupes al kyle, aryle, alkaryle, aral k¥l e et aryle substitue, A
condi t #o/FoReRse suiypnt I pvendicaliop d <dapdlegug! Avestn ofRe #MKACKBi t un groupe al kyl e;
et A- gst _un ani.on non nuc| eqphil e. Conpos6, suivant | a revendi cation 1,
dans. | S aieoed S B PSR | o Pare( e Ch e S oRie | o
revendjcation,.l. dans | | ,RL ntigent .1 1 e carbone. 26 4.
Contoh” b orytR v iaen o B bR Sonely ] 4 PR Brbie "t o e

Car DONg. Camp38WAAAAOg FvhotRBon 1 Ak PUSRLA QRS domelMBubsigue!, R contient 3

at ones one. npose sulvant la revendication 1, dans | equel Rl
cont i et cipds QR IR YeEridlEHioR 8 NS foquePR) contisklAUMRIAuBe Rydiok@Pdnddrd I evendi cati on
1, dans loquel A- est un anion non nucl dophile choisi dans |e groupe

consi st.amompsté Shvent la rdvbritication Fans lefief A et &ridn nBi nicléb¥hils ctidisi dansIB @FRpe Ui Vant
| a r evendbmisitahten SbFs—(IPRS, AsBErL BF,~AEF:804~ dloiR--. 36 9. Conpos6 suivant |a
revendi cation 1, dans |equel chacun des R2 et Rs est un groupe phé6nyle. 10.
Conpos&é <Sompeed suivent | esventiitativatli dans bouetldmest Bigfgiel chacun des R2 et Ra est un
gr oepe ph6nyle ou un groupe alkyls de 1 A 4 atones de carbone, a condition
que | ' &n Composd suvaptis revdndisatiord adansriasuehehasus gips Rai@ Ra est up grogpechfeyleal kyl e. 11.
Conmpose suivant |a revendication 1, qui est |'hexafluoroantinoni ate de
3-(9- ath [omeesh yivand Ia revendipatiar | dasyleaushehapn deg Re BhRs 633 vp @eogpesphépum pu by
rievendi c #quemalyte ?Iu 4 atomps gaSarhone, 3 condition s {Hm des gipupes Rz et Rsau maximum soit

3- (& ant NP ECYPRANY®2- hydr oxy- 3- oxypropyl di phenyl sul f oni um :

11. Composé suivant la revendication 1, qui est I'hexafluoroantimoniate de 3-(9-anthracénylpropy! diphényl
sulfonium.

45 12. Composé suivant la revendication 1, qui est I'hexafluoroantimoniate de 3-(9-anthracényl)-2-hydroxy-3-
oxypropy! diphényl sulfonium.

13. Composition photodurt_:issable, comprenant un polymére époxy et le composé suivant la revendication
1 en une quantité suffisante pour accélerer le durcissement du polymére époxy.
50
14. Composition suivant la revendication 13, dans laquelle la quantité de ce compose 2 jusqu'a 10% en
poids par rapport au polymére époxy.

15. Composition suivant la revendication 13, dans laquelle la quantité de ce composé est d'environ 0,5 &
66 environ 4% en poids par rapport 2 ce polymére époxy.

16. Composition suivant la revendication 13, dans laquelle ce composé est I'hexafluoroantimoniate de 3-(9-
anthracénylpropyl diphényl sulfonium.
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13 Conposi ti on phot.odurci ssabl e, conprenant un polynere dpoxy et le conposG
sul vant, la revendication 1 en une quantite suffi sanummm“ mﬂmu

durci ssenent du pol ynbre epoxy. E®03689 16DBPOSi tion i catl on
13, dans laquelle la quantit6 de ce conmpose a jusqu' & 10%'en" olds par
rapport au pol ynbre dpoxy. 15. Conposition suivant |a revendication 13,

dans | adrePareposition ;uwm latrevepkiication 4ogap® laquelissee epmpesgiostdhergfiudrogntig@niate de i r on
4% en poi dtymefnylRiwdrey-SoxyroRyblighem auligpey. 16. Conposition suivant |s

revendi cati on 13 dans Ia ueI | e ce conpos4 eat | hexafl uor oanti noni ate de
3-(9- aﬂ!’hh‘?'a%éﬂ jsui }Pdﬁwemsqatqw dans g l{'gQ? ivé| hydroxy,

\f a\HP Ar- pella gro
:th'm | IeJc v %ﬁgce@twwﬁ#giam 5, RORESENE '8@‘ G B o

ant hraodnyl xy 3- oxypropyl di phdnyl sulfonl um 18 Proc~ d6 pour

prdpar ery 'n‘?roé‘e%TBS’u? lar |S‘@&EE £u‘§,¥rﬁ oGt l4Gkaction ~rive
hyd"‘-”?ﬁ IeIAY G hdidgéh é{'hdﬁ dg%r i 'R ﬁ‘a gf
| aque &51 quwaugr ﬁon %ph A tohhiAe m%a,@vi elld M ST Gietal fSalin

mul e oD RO 1sitiBR HordV AP StEst G arfth nBP RicIsBENis) PdLS aBR1s du
nucl ophi I E§ioxaded. Proc~d6 pour pr~parer |e conpos6 suivant |a revendication
1, qui conprend la r~action d'" un conpos6 10 de fornul e Ar-RXc dans

| aquejgl e X est un hal ogénure et d'un conpos4 de fornule R2SR3, avec un
conpos6 nbtallique d un anion non nucl 6ophile de fornmule MA dans |aquelle M
est un mtal alcalin nonovalent ou un netal de transition nonoval ent et A
eat un ani on non nucl ~ophile, et des adducts du di oxane. 15 20 26 30 35 40
45 60 55 15
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