;  e3e<B 6@+06425ZP USA TI TLE OF THE | NVENTI ON: BRI DGED CARBOCYCLI C
COVPOUNDS AND METHODS OF MAKI NG AND USI NG SAME CROSS REFERENCE TO RELATED

" APPLI CATI ONS [[0001] This application clains the benefit of U S. Provisional
Application No. 601492,573, filed 08104/2003. 5 BACKGROUND OF THE | NVENTI ON
[ 0002J The present invention relates generally to bridged carbocyclic
conpounds. This invention also relates to the use of these conpounds, for
exanpl e, as nononers that can be honopol yneri zed or copol yneOb428ZRiUSA

ot her reactive conponents to nmake resins w thin sub-200 nanoneter (nm

phot oresi st conpositions. 10 [0003] Photoresists are photosensitive filns
that are used for the transferTILE ORTEE NVENTYObstrate. In a typical

| it hography process, a substrate is generally coated with either a positive
or negative photoresist cBRIDEED JARBPOYOLICOCHMPOUNDSE] substrate is then
exposed through a photomask to an activating radiation source which
transfers the pattern qiNd METHODSTSKAKING ANE USINGEAMESt - coat ed
substrate. Dependi ng upon 15 whether the photoresist coating is positive or
negative, the radiation source either increases or decreases its solubility
in a subsequently applied devel oper solution. In a positive photoresist
coating, the areas nmagkedd REFERENCEVOREATED APCEICATIGING af t er

devel opnent while the exposed areas are dissolved away whereas in a
negative Q4P ¢hisHpphiedioh Rhih thedpunest U .SC ProvisionBNApplidation ed phot or esi st
i mge acts as a -1 mask for subsequent substrate patterning processes
such as epghbRg73 4 DFo420040r coating with netals, other sem conductor
materials, or insulating materials. j0004] Current interest in the

sem conductor industry has increased in photoresists that can be
phot oi maged wi th short wavel ength radiation, i.e., exposure radiation of
about £ 20D nmor |ess suchgmRsKGRDUND O FHE RFEENTON 157 nm (FZ exci ner
beam | aser) wavel engt hs. "Short exposure wavel engths may allow for the

“for mat i on[eab2f Mrhé BreskRhVERRDN Wk RisTyehBRIIG ETbRETHiLEIssCyaiRy darRpoUndst MThis
connection, a photoresist that can provide well-resol ved i nages after

exposur e hosmichHsdBifés fbtfe V8L WRIHRES BEPolmdl, RirleRBMPRY BE enamdyneds traaly f or
the formation of relatively smaller (e.g., sub-0.25 Nm features. 10

Smal | er deaH KEhbRBbYYASHIRES dobBlyidrEsd #ith BaBR Réltile EordpBhdras todinakasi on
circuit patterns and provide for ‘greater circuit density and enhanced

devi ce pefeém%fmmﬁsut[-ﬁ@@ﬁén&nhlé&ép{nﬁﬁi@btdi@éiﬁrdomp@sitiaﬂé.ti cularly sub-200 nm

materials, are particularly challenging to devel op because of the need to

bal ange arp6as) epiotatestitd bRy HdodRRLRiRE MPROBaCAraNREH &drithd trafsferbfaREes kst
material s  should 1deally provide high transparency at the 15 exposure

vavel engt g sdifahd CineDl pl8RItRE RIS Srocdtsas BB AB iT\GkrRrAIFRDaRE, wiginEither a
functional groups that are capabl’e of undergoi ng sufficient photochem cal

transf or nBtdiRBS ALV biBEc@hyPThé biotoRssi i ahRBRUbLSIRAtYY PBA. Besi des
t hese, ot erI im;or?ar[lt chargclt eristlglcs i%cl ude, but are not limted to,

reasonabl éxp%}sé’@hﬁoé@dﬂé BEStomaRk 85 84 YERBtnG FBRIcAM oLl R Bgesrbiti the
substrate, ‘glass transition tenperatures conpatible with 20 typical
pr ocessi neleABEHR bR nask GreP iR 88 coat LS aaRirhie? edpERdingR@oRi ni mum
15  whether the photoresist coating is positive or negative, the radiation source either
increases or decreases its solubility in a subsequently applied developer solution. ina
positive photoresist coating, the areas masked from the radiation source remain after

development while the exposed areas are dissolved away whereas in a negative

photoresist coating the opposite occurs. The patterned photoresist image acts as a



toxi col ogical risk. jO0O06] The prior art discloses a variety of nononers
that can be polynerized and used as base resins within photoresist -
conpositions for sub-200 nm applications. For the higher end of this range
(e.g. 193 nm, cycloaliphatic structures have drawn the nost 25 attention.
For | ower wavel ength applications (e.g. 157 nm, the nononers tend to have
one or nore electron-w thdrawi ng groups such as fluorine or hydroxyl and
one or nohesk for sugsepyenssubsiratpaiatieming poresses sueh as stabég, dopidg.tawed/or he
conbi nati on of the el ectron-w thdraw ng groups and the one or nore cycl iC
st r uct ur esPeling withenatals, plber senanrductdr raterigtor drsstation redlapalsi t i on,
particularly transparency. [0007] The preparation of bicyclo[2. 2.1
j hept - 5- f804)- (Gurrert-intetest indhe semidohHudtpiindusin hasdperaasedin)photdresistertbain  as
NBHFA, and its use in photoresist polynmers was first described by H Ito,
et al., "@piehpyitgmagdd Bithishattivavelehgihl radiptivn, d.eBaxkbsine ratbdtjomeofsatfont 193 nm
Li t hography", Anerican Chem cal Society, 1998. Since then it has becone an
i ndus®ry 288rmrhoalelks Soch 45793 Aok teser)ict1S§7 nith§ . racibembeemtasasher s
di scl osed therein were synthesized by a D el s-Al der Reaction. One reaction
di scl osedvavetemgthst Fhariehposmeevaveieagtifsohéwaltw ortHe3CraERB G 3nialler C OH CFs
The optical density (OD) of the honopol yner (expressed as Absorption at 157
nm di vi ddeatbgestwithid tHersehticaridoetos Hevies. Irethisrconeeativhed photobesist thatrdaor onet er s’
(Ito et al, SPIE Proceedings, Vol. 4690 (2002), 18-28). (0008] U S. Patent
Appl i cat ipooviddbROD-2<D0B45TEgés ZterExpbsuré o ddSGmnbes Fhomawaeleigtic maipht | ons
that contain polynerized units of cyclic olefin nononmers having one or nore
pendant epoiceanay) alow fonthe folrdation ofgelgtivalpsmallérde gesdbAL 25 pial) features. ,
el ectronwi t hdrawi ng groups di scl osed may be N-based, O based, or 5-based.
[ 0009D Edruglleadeyiciicasiresimeat thetindyslyi deaddands fONBnle? diddehs(chZdmepit pattéing )
di scl oses base resins within 157 nm photoresi st conpositions that contain
at | east soderalidefor greadetaireeit gemsity dnbanhamnsddutirdcegpedivriiancegr oups such as
phenolic noieties. In this -3 connection, Zanpini |l specifically
descr i beg0005)y IPhetdresistanafetiaie spartiadlariynad-200 ahendtetials | aratpacticatzoyat i
structures as the el ectronegative group. [0010] European published patent
appl i cat icballed@ing2b 22dI8p bedansef the aesioitatmcoe @stanietyt dfaliffeaest pesfecmanddi n
phot or esi st conpositions that contain photoacid-I|abile debl ocking 5 groups
subst i t utketracietistian e hotorasisemeateaalsbouliiddaly pravide Kigh transpafbecyeitehé r on
w thdrawi ng noieties within the resin are bonded to the bl ocking group so
t hat 1% he ezpisteatvalglemgth pdusdient gesistdnctetel madthagtchirggiroostsearandfahetionae! y
unaffected by their presence. (0011] Japanese Application JP 20021179, 731
(Chem cabrofips it @ts cAibbiebdfodergdiley eficiént)phdicebbeses tromgibonativhs thatesi ns
that contain the structure: COzCR RzR where 10 Rand Rz = H F, or a C, _zo
al kyl andhdrg@3hdEnitiilityi i6 daldiyber dolutidelsll Besifes tHeeadshér ifpaetahies an acryl ate
resin that contains fluorinated al kyl groups in ester side chains. [0012]
U. S. Patlearactépsticsdadlide) baDa21 e irhAsd td, redaadsly sinpld egathbsie pravadarsky! i C
resin that contains repeating units containing a fluorinated hydrocarbon
group, aadiasioh toahs Ledgiyingsubattstenplags rasditien @hrpepatutdsroatpatibled@scr i bes one
of the units, preferably the acid

20  typical processing temperatures, acceptable shelf storage lifetime, and minimum

toxicological risk.
[0006] The prior art discloses a variety of monomers that can be polymerized and used
as base resins within photoresist compositions for sub-200 nm applications. For the
higher end of this range (e.g. 193 nm), cycloaliphatic structures have drawn the most

25 aftention. For lower wavelength applications (e.g. 157 nm), the monomers tend fo have

one or more electron-withdrawing groups such as fluorine or hydroxyl and one or more

-9.




15 | abil e group, as having at |east one alicyclic structure. Harada Il al so
descri bes acrylic polynmers containing the structure-0-C(R RZ)-C(H (R3)R
where R, R2, R3, and Rare H, F, or an unsubstituted or fluorinated,
straight, branched or cyclic alkyl group. Transparencies are reported from
25-45 % for 200 nmfilnms neasured by transm ssion spectroscopy. 20 [0013]
Eur opean Application EP 1 126 322 describes resins for use in a 157 nm

phot or esi glcli¢ BRlictG@8! &g bEkdies ltrﬁatﬂ%ic@ﬁméncgfmﬁé eledireMSRBGRMHESroRPE
reported from40 60 % for 300 nmfilns neasured by transm ssion

spect r oscafytheldd@ et Imdr E:?él%%ué@?éd Fprb R thEBekoHizhc8%8 tHe' Jrotéesigt " )

describes a fluorine-containing resin that contains polynerized units of an

acrylic ogompishRel phrisulady fasplfdncpherein the 25 ester noiety conprises a
fluorine-containing group. Tsutsum further describes npieties where the

f1 uori ne-pogtal mesregé@ﬂen'aaﬁ.cﬁcwoi ! Jﬁeﬁtts-aﬁé BI(€ 1SUGRUSD-A
fluori ne- contalnln - benzene Tting, a fluorine-containing cyclopentane

ring, sa fi |ﬂl§Hrbz%ﬂ-F§r%@elnﬂiJ69 %k%\me@mﬁmaaagts@sé tru;%dt&es@p;stsn Bk9

cycl oheptane ring. Transparencies are reporte romb51 68 % for 100 nm

Filme meagdy e duschb@syTHS fib it ua'ﬁP%éHb%%féoé?M Evaflfbtioh obRiRhOB ML %‘ scl oses

the foll ow ng conpositi on usef a photoresist 5 conposition:

CORf Rz dc%?ﬂé-ls ONEIEhA | )F/ﬂjo rapfy” hmféﬂ&ﬂ{‘cﬁﬁ‘ﬂl&‘hpéo OF RN Sin& Pl |th§ is a

| i nkage group; Is ah gen atomor a roxyl-protecting group, and Rz

I's a groyge Btﬁ'nﬁawng?eggﬂrﬁﬁhaveﬁﬁﬂ@ ;3?425 rEsiial RAB n% Jgﬁ"tﬁl Ona?ﬁéﬁqb!:ts' ng the

ring in the fornu stituent. Iy, US

0059710Ak; éi!:lo%%g Fﬁ&%m'\?e g@ﬁmﬂegz«;ﬁl b%%f@elg- r¥Lclbn. One reaction gisclosed

5hydr oxybi cycl eptene a exa uoroacetone to produce
5- [1,]@,b| %Mr“%qgfr dr oxymet hyl ] oxybi cyci o[ 2. 2.1 ]-2-hept ene:

O COH 001%@%%!8{4%7072 di scl oses the foll ow ng conposition
useful as a photore5|st ~O CHzC(CF3) zCH 15 material . I~/ J [0018] As
described in Exanple 3 of WO 00167072, the photoresist material was nmade by
reacting sodl(g|q1 hydri de, hexaf! uoroi sobutyl ene epoxi de, and

5- nor bor anol in anhydrous DMF. Sodi um hydride is pyrophoric,
making this ocess difficult to comrercialize. _5_ [0019] Many_of t he
nononers that| are known to be useful in a photoresist . 5t3 be
copol ymer i with fluorpokefins or tiebgke to form oy esi st
mat eri al , tlor exahpl e, he “Binder—2—+Freparmt i on /Py C](Fn page 24
of WD 021 31595 A2 whi ch 70 parts TFE in a pressdfi Zed vesse

maki ng a copol ynmer to be used 5 as a photoresist material. The

t et r 8 | udheeptigdl daesityr(O0)dé tha Mnapodyng (@rspaseshay Absorpiivs atd3dinymer ;
however, the tetrafl uoroethyl ene decreases the etch resistance, and causes

poor adhéwided,byanel filxd thidkness) was leterpdpctiatias bk Mer miremeierst (torst ke SFNE
photoresi st material. [0020] Accordingly, there is a need in the art to
provi de Romoekdings,d. 4880y(@e02)7 ¢8-28).om 10 novel nononers that provide high
transparency at sub-200nm wavel engt hs. These nononers can be used to make
honmopol y[0e08] usleBuPatsit ppplicaties USLOORe04 5¥0s; Zarhpidid 3 desdribebhghotoresistal so a
need in the art for new industrial processes to nmake fluorinecontaining
mononer scanpaditbinsghatrgantaie foltmansghusisofesclic olefin monomers having one or

20  more pendant cyclic electron-withdfawing groups. The pendant cyclic electron-
withdrawing groups disciosed may be N-based, O-based, or S-based.
[0009] European pub_lished patent application WO 02/21214 ("Zampini II") discloses
base resins within 157 nm photoreeist compositions that contain at [east one

electronegative group that includes aromatic groups such as phenolic moieties. In this




[0D21] Al references cited herein are incorporated herein by reference in
their entirety. 15 BRI EF SUMMARY OF THE | NVENTI ON (0022] This invention
provi des a bridged carbocyclic conpound conprising a bridged carbocyclic
ring, and an al koxi de group, wherein an oxygen of the al koxide group is

bonded to a ring-nmenber of said bridged carbocyclic ring and to a carbon of

the 20 al koxi de group, and further wherein the carbon of the al koxi de group

bonded t Oc&ieeti X Y@bitl A pakifi Eﬁ%es@ﬂf‘esﬂhﬁ@%ﬁh’éﬁeﬁﬁ%%é}':H&rﬁérﬁféo bonded to

said carbon and further wherein the al koxi'de gr oup has at least one
hydr oxyl gichBicsopanalictddi a8t s2ifl CRERSRLIA glogpbonded to sai d oxygen and
a

sai d fluorine-containing group by east” one  additional carbon that is

bonded t orppabd EarReAN Qﬁ%hbé pat d‘flsgpifcgtimc Wﬁ’ﬂ% r#p?%l%!:ng .r%sins

i nvention further prov es a car IC CcOo

fol | owi ngygf £-GIHE Syithin ﬁahotcﬁ‘eg stbboi'n;g@itEJB§ cB’?‘taWo‘?oé%ad %b% ﬁétﬂgklﬁn ond or

a dival ent organic group hav car bon "at'ons, dg ed

e oo boR/c o Bgled 9 L19% o e o ool éﬁfogozfn“ f1e o
b oop, havithdPauiby FilfeRle il ol %%Raﬁé’ﬁ%r%aerdg**@éécﬁ@ Bl SRR i BB R OO0
ityﬁ{”oa?kfy‘{ *%F Oe@%l@éﬁq %@;?%AA@@Q%Q s % Léfﬂf\)epq}n%ﬁﬁgtlgh%& tﬁé,P,;»%seﬁce

oL soxyl qppra. ek L%A@ﬁfcgﬁ%@ﬁ%a 196059 &%,@&4“ a&g%-,%gg acy oxy

group, a drln ed ac gr oup, any of the
roviso thaPay | SRR RRbLFe %‘?%ﬁas Bt &byt JH5R08 LR i e
cycl aah kol 20 Bu: e S v sl RI s s o BieRleor MRS gBRRERss
AR an BT dhitR bl e %ﬁs&%@ﬁ%ﬁ‘ o el ; Bnacive
ife E‘gg?!e%?%df?%“éﬁf&?@ﬂ%ﬂ%&%‘*?ﬁﬁé’#ﬁé 195 e PR O R ?@ e each
compr sed o Va2 eRAER Pk Fordirida PPl et i, S0 8Pnat ca
ot oup. 51961 20 2HnEdYy %&BS%&%& @ﬁ@%&f U %ﬁwe%gﬁgaéfﬁ%‘r’%ﬁ'v ety
Looa) e PSR E BURYR: e dheci @*&@Er‘écﬁUﬂ%‘)ﬁ?ra%%s" s gi)%‘aa‘ihed -
S5 ARG R
conpounds” gréﬂ %ergﬁugné@lafed orﬂuornr@te& straight, Branthed Br CYclid ak group y

Transparencies are reported from 25 ~ 45 % for 200 nm films measured by transmission

spectroscopy.

20 [0013] European Application EP 1 126 322 describes resins for use in a 157 nm

photoresist that contain fluorinated ester groups. Transparencies are reported from 40 -

60 % for 300 nm films measured by transmission spectroscopy.

[0014] European Application EP 1,103,856 (“Tsutsumi”) describes a fluorine-containing

resin that contains polymerized units of an acrylic or methacrylic acid ester wherein the

25  ester moiety comprises a fiuorine-containing group. Tsutsumi further describes moieties

where the fluorine-containing group has a cyclic structure such as a fluorine-containing

-4-



5 [0025] In yet another.aspect of the present invention, there is provided
a polynmer conprising polynerized units of one or nore bridged carbocyclic
conpounds of the invention. The novel polyners are transparent at

wavel engt hs of 300 nmor ‘less, or 200 nmor |ess. The novel polyners are
transparent at 157 nm The polynmer has incorporated in it acidic protons to
assi st base solubility during the photoresist renoval 10 step prior to

et chi n. - JdheeAeiiflh Ca MPhBRONEMING ey BbAE g, agtggrzirg?%rﬁ.ﬁin%waﬁm&%

pol ymers aye used in phoforesist” conpositions. This I'nvention

pa o _ i ‘ conpos _ on
urther W@Xb%%@u%lr@-b&?ﬂﬁﬂm?lﬂ'&??l%fgé’%h&nﬁéA’.”’Pr%HQﬁiarBﬁMbQQrér'é@orf-téﬂ }-eW 59

structure: R3 R~ 5 ere Is a single bond, or a dival ent
organic i : f i-swa bridged carbocyclic

o oup. of panel 0 A et MR B e ey D o OR 5

R SR, 32,1 SHEEFI R ALciGedlahe IIBIWATY cdndsiiiof LKA 808nofdréEd nat ed

al kyl ene "al cohol "group, or a uor I nat ed “cycl oal kyl ene al cohol group 20
having 14&% gmgﬁrbons; and Rz-'''"z''' are each independently a hydrogen
atom "a fluorine atom an al kyl group, a fluorinated al kyl group, a

cycl oal kyl group, a 4or i nat ed cycl oal kyl group, a hydroxyl group, an

al koxyl group, a fljﬁiii ted al koxyl group, an acyl _g_ group, an acyl oxy
group, a fluori natel greup, a fluorinated acyloxy group, or any of the
above groups having an &am ng group, an ether group therein, with the
proviso that at |east oM,ofC+f2ZRand R3 and at |least one of Rand RS is
fluorine, a fluorinated alkyl group or a fluorinated cycloal kyl group. R
and R may be any of the grbups defined for RZ-'s 5 and be bonded to each
other to thereby forma 5 or 6 menber ring including,A R, and R _The ring
may cont 4P B etvirasain dirds 2WETRSERIAYM 96 PR CBFANIROTRHR: W is WKEERGFPYR RIS
fluorinated al kyl groups or fluorinated cycloalkyl groups, This conposition
of this iaREmISHAte®RsE RoRRKYEPIORAINE 850YP; aRd R i 2 @faup q981ainipe R fENPe as a
nortricycl ane conpound. The preferred enbodi nents for the nortricyclane
conpound a4 Wite sarkonaioms copstduting the ring duthedeHyds B1aReCh IR ands

conprising Structure | and || described in detail below except if
conpiP sesubstiiegnts Agstivaally, HSRPS94 18hbdiscioressnitirampte 144 the reacdlieR 86150 t he
car bocycl ane ring shown in Structure Il. The nortricycl ane conmpound can be

ng
used as Aaveroxgiryaalda- wnhantens and hexadupicassiane ia PBAUER 54131 ot ecti ng group.
A dissolution inhibitor is added to the photoresi st conposition. 15 [0027]
These and@isdififieerogefbt shygroxmeethyiaxmbicyHolgid 1-4eeaRe:appar ent fromt he
foll owi ng detail ed description. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

T
0—Cc-0H
CFs

[06017] WO 00/87072 discloses the following cbmposition usefui as a photoresist

@—O-CHzc(CFg)ZOH
15 material:

[0018] As described in Example 3 of WO 00/67072, the photoresist material was made
.by reacting sodium hydride, hexafluoroisobutylene epoxide, and 5-norbornene-2-
methanol in anhydrous DMF. Sodium hydride is pyrophoric, making this process difficult

to commercialize.




[ 0028] The present invention is directed to fluorine-containing bridged
carbocyclic 20 conpounds and nethods for nmaking and using the sanme in, for
exanpl e, a photoresi st conposition. The conmpound of the present invention
may be polynerized by itself to provide a honopol ynmer or with other
reactive nononmers to provide a copolyner. The polynmer of the present

i nvention may be used, for exanple, in a sub-200 nm phot oresi st

conposi ti [?0191Thﬂah¢bmerne@1‘dnﬁer@mht aRPknuvar o b wsefis érla iphbieredist mustatidly

t hroughout this 25 specification to describe the polyner or copol yner of

this i nveRLiter dspeiyieriz8d dith Ab@oRFhS br GRIMRE s fdrea useful pholdeds] matesial,
preferred nethod of making the conmpounds of this invention is by reacting

bri dged CBFbesobi seelR@ihas IPEatdiondtecdduneTdmpdget2 bl B3 159%ARr abl y
in a solvent, under conditions sufficient to effect a reaction-to formthe

nONONEr S. ke 8dd AYESHCPREPRCY phdsSuRiRRCIdse8 Wiinahhkhg aicopbiygher to be used
tetracycl o[ 3.2.0.0z~". 0" yhepfane, which is 5 commonly referred to as

quadr iscy_ca!sa@ﬁhotaﬁésrs@%%r%ﬁ.%@e (RteRTGo8RyIhe Grévidbs imprdveddtadbaeyie) ante an

oxaquadricyclane, or a substituted derivative of quadricyclane,
tetr aCyC'éVEVJfégﬁweQ;- Rveiel e éﬂ%ha&%eth&%he%aﬁéraséymeaéiaa reifstancad iagicawsssl ane.

> {
It was ne urprising and unexpectéd to produce fluorine-containing
bri dged %gobgeb{gs £ anEERAKBASIY @mplested haRAGIBH © rhandngighemdrediston
i nhi bitors or photoresist resins using 10 those reaction materials. The
resul ting,highly fluorinated nononers are well-suited for 157 nmor other
applications. j0030] The present invention is directed, in part, to bridged

car bocycl w?@g%ﬁﬁq'gqﬂ%ﬁﬁé horad o tHead Rohrande HEVE Gegind BolyrhBeXeddmbe

unsat ur at'e In the ring) al koxy-substituted bridged

carbggycl jo%ﬁﬂ é\%%ha?;?g&i@é h@h hﬁigépéﬁené} SYSRI200nAPWEVABHANE, Pheseand

t hi abi cycl o- al kenes. conpdoun of the invention conprise a bridged

car bocyClih Gudth 18 caR A 1200 A ki HEmBhaYerdiih prbforesivinpronbist ke al koxi de

group is bonded to a ring ne sai d bridged carbocyclic ring and

further wherel nThie ié:é‘lEQ%rqe%H i Hetarfdok PR Bt BrdeeBsiarh ot RareAibriggy gen

further has at |east one fluorine-containing group bonded to said carbon

and wher ¢gj ] i ; =®ne hydroxyl group separated
gfoﬂtaqrgﬁ%?’,ofﬁgntb%f’%@g@ iRRfoVRH tefshSBaticd ydroxyl group sep

fromsaid car nded to sai d oxygen and said
fluorine- ai Ay : : L rbinQiArefdrandon théipéntirstybonded
to said c[g%lgn ;’E]L%% r?@&g%ﬁtggéﬁeﬁ;n é%ﬁgé%rgeﬁé%ggﬂght 0 saeiq d ey

fl uorikne- cont ai ni ng group. The al koxi de group may contain a ring. The
al koxi de group may contain heteroatons therein, such as oxygen, sulfur, a

nitrogen group (e 9., N HeRht@oGimaRROATREMINVENAION he 11 ke The 25
U y

fl uori ne-contai ning groups I nc e fluoroa | groups, fluorocyclic alkyl

| . T .
ar oupe_ofofd VA el By DYFEGUY Lo iR oo balMA el O8Res
hydr oxyl c%gb%gggm!&ﬁﬁggsgaﬁ Bfkos i@e}g&;{.}?ﬁ%ﬁﬂ@n%?%é‘l Sithd akbeER Grpngded

t hereto. ructu oxl de"group 1 ncludes 0, R2, R3, A

R e ey <o b hoThe Sl PLiRRaEH RS RRNS d GrboBods of Lhis
or azﬁtr%un&?@@&ﬁgnmﬂ%ﬁ%&%nwe%érsoﬁibmleﬂyﬂsoﬁra(egg?ewb%aaao@aw ng | to

20 carbon a can i nclude heteroatons such as oxygen, sulfur, a

i1 0EN QO EaGeas Mrnubh Al e PR B des BRGBRod i APl | a5

substi tuen suc orrne, uoro groups, a oxyl groups. 10

0032 PrSLoLaBla ool o i sy RantlnehhbSpE GUor el HInQEH caroor

substi tut'ed al Kyl ené gr uori na roup, a hydroxyl

substi t Uttﬁ% id LWJ&C’QE;??@”@&Q&J‘ &RE sQiB?IﬁBriné?‘-c eihf?‘@@g%ﬁg;gpi aPlQbned hydroxyl

substi t ut cycloal roap, "a aori na yl ene group, or a
hydr oxyl Ltute [ L e groups
having 1 a[%gllﬂééélcc;é%tbogwntpéﬁgkgﬁé‘é%&g%%ofé@@bﬁﬁa}?%io C?Ldgg[?%%’g{béy ond, al kyl ene
groug [0023] This invention further provides a bridged carbocyclic compound having the

following structure:




15 a hydroxyl substituted al kyl ene group, a fluorinated al kyl ene group, a
hydr oxyl substituted fluorinated al kyl ene group, a cycl oal kyl ene group, a
hydr oxyl substituted cycl oal kyl ene group, a fluorinated cycl oal kyl ene
group, or a hydroxyl substituted fluorinated cycl oal kyl ene group in those
groups having 1 to 15 carbons. Specific exanples of A include nethyl ene;

et hane-1,1-diyl (ethylidene); ethane-1,2-diyl 20 (ethylene);

propane-1, 1 iyl; pro e-1,2-diyl; propane-1,3-diyl; butane-1, 1-diyl;
butane 1,3 -1, 3-diyl; butane-1,4-diyl; butane-2,3-diyl;

pent ane- 1 1 ?%g; Ezgg ne-1, 2 d|yI pentane-1, 3- din pent ane-1, 4-di yl

pent ane- 1, 5- ne 1, 6 d|yIU)2nEthyIpropane 2 diyl;

2- nethylpropane 1,3-diyl; 3-nethyl butane-1, 3-diyl; 2 nethylbutane 1, 3-diyl;
2- et hyl behatae & aasluwbong., @ -aitinalenarpania geouphaging; io. 20cabon atoms, gnd @ 15
20 di met hyl hexane-1, 6-di yl; 3-oxapentane-1,5-diyl; cyclopropane-1, 1-diyl;
cycl opr opiaraé:&id@edic?rb,ocmﬁclgnmn ofrtbe type: di yl ; cycl obut ane- 1, 2-diyl;

cycl obut ane-1, 3-diyl; cyclopentanel, 1-diyl; cycl opentane-1, 2-diyl;

cyl opent ane- ;8- di gwF; cycl ohexane-1, 1-diyl; cyclohexanel, 2-diyl;

cycl ohexane-13\3-dfyl; cycl ohexane-1, 4-diyl; nethylcyclohexane-1, 4-diyl;
1,1, 2, 2tetgafet?e§ne 1,2-diyl; 3,3,3-trifluoropropane-1,2-diyl; and

2- hydroxyBropi iyl; HO CFa F3C and CF3 CF3 CF3 [0033J B is a bridged
car bocycl iR grettot—the type: RB RO Rio Z R~ R~z [0034J wherein Z is CHz,
CHZCHR S, a(gr a heteroatom for exanple, oxygen, a

CHR 3, CR 3RR'CHi{Hz,
nltrogen group (e.q. , N-al and N-acyl) or sulfur, preferably Zis

) ,
oxygem wi%#épkﬂéene t‘F#@‘B Q’FWR CH éih? CHOWPP Ra ieserdalowdroges, a

quorlnat al cohol group aV|ng 1-20 ‘carbons, or a fluorinated

cycl oal kyhyang e%' o Platdi 4 nlf&fierﬁ@é{ib&%l Lr D, 675 AGBat s SjcseAysheRicdHo Biedpogen.

'$ are i ndepen y a hydrogen atom a fluorine atom an al kyl

: | |
fg[ OUP, 8 Ha/H | RASELrBbiY land FOUParcaH ot M rodor bt K Logio P, 2

oxyl group, "an ‘al koxyl group, a

f1 uor | nat g3 Y B0 Pt RaRITGRR, o RyEbaIRy RaLd eHtaies eyoalRy

acyl oxy group orinated acylo group, “or any of the above groups

aving artydB BendOParcth, ARbRE r&fgfﬂ@lu&ﬁr%@d BRI BF AT ah By, 2B oup.

fluorlnated a cyc oalk oup, fluorinated cycl oal kyl - group,

acyl 4gr o &w ﬁgtﬁgﬂ asﬁ%\r&)gda%bﬁﬁéie@éew&yérbuefér%&%ﬂtr%rdd%y

group, al uor’ al koxyl group conprises from1l to 20

carbons; r{% I}_@ﬁnlgoérpgl?ﬂﬁféo Bah, d?tan tarodth gré?rﬁ‘QNIf?lf thBBréVib Mgt angadt | east

one of R |ne uorinated al kyl group or a fluorinated

?gd oal KydneHrpityndfRe %dat%dﬁﬁné‘b\sﬁ" B4 ROLREA ¥ rideRt DAL BYEbHASEI T O

alkyl group or a flucrinated cycloalkyl group. R®and R* may be any of the groups

defined for R**® and be bonded to each other to thereby form a 5 or 6 member ring

15 including A, R?, and R*. The ring may contain heteroatoms. In an alternative

embodiment, both of R® and R* are fluorine, fluorinated alkyl groups or fiucrinated

cycloalkyl groups. In an alternative embodiment, R*' are each independently a

hydrogen atom, a fluorine atom, a hydroxyl group, or comprises 1 to 20 carbons and is a
fiuorinated alkyl group, a fluorinated cycloalkyl group, an acyl group, an acyloxy group, a

20 fluorinated acyi group, a fluorinated acyloxy group, an alkyl group, an alkoxyl group, a

fluorinated aikoxyl group, or a cycloalkyl group (as described above.



CFaring, as illustrated by FZCF3 . Preferably both R and R are
fluorine, fluorinated al kyl groups or fluorinated cycl oal kyl "groups. 5

[ D036] Preferably, R2''5 are each independently a hydrogen atom a fluorine
atom an al kyl group, a fluorinated al kyl group, a cycloal kyl group, a
fluorinated cycl oal kyl group, a hydroxyl group, an al koxyl group, a
fluorinated al koxyl group, wherein the alkyl group, the fluorinated al kyl

group, Cy[ﬁgﬂg' kgl ﬂ:HﬂHPasgebmrthé'Ef-eeg,@?ﬂﬁ@}?ibh%e@ i@lrbﬁ%vi@édké)%%thod%r

fl uori nat'e | Koxyl group conpri rom1l to 20 carbons, nore preferably 1

to 10 10 rﬁ%&@@%ﬂdé&ﬁé{&agﬁcﬁé ebABbindbyreacidy £ bAAGIY édriERRNIRRL Y, 2

fluorinate clo rroup having 1-10 carbons, a fluorinated al kyl
S R S L G L R B o (N
mor e pr o R B B e o O B B ot erably R 2 are
e (5" nBFA=Th bt ndiheiUsbBe! S bk 1AV, Tnd i€ BIdRRR S bopib nat e

al koxy h car bons, gen atom or uorine ato nor e

< nyar e R esNiededb B ng et Roey IChP BAPRLRIAERY ©
3" car bondntat e Apfe PaBrs fre befRepfE At RAR i Coro i RegRy 20 1 10
2 hor bl oRyESE T rno L pBR e ol fsRirkot o1 il TR PENERERIRCT, ™ The
Pl Gor 1 ne nemitotshh § BT 8PKisR S prtil sk BUERBATG Fe PRSRIGRE 1 RE% o,
Pl onP natiep I R8I o ey bl b hegubipty SIPEBILABIRETES o 1
1y POGRR BRs i B Re i BB wnor o ' andl Rz, S are as def | ned
eyt or dbgpeR iy Prelor vl brfuteh § o R Mt ds Yo IERRng 08N T

15 carbo Stondd. %oaj kyl group having 4 to 6 carbons, or fluorinated
cycl oal k ?Oé"rl%% WPhg 4 to 6 carbons, and where Rz is a hydrogen atom a
fluorine atom an alkyl ,group having 1 to 6 carbons, a fluorinated alkyl

group ha\éis,t@ 1 8 ons, a cycloal kyl group having 4 to 6 carbons, or a
fl uori nat-ed @{IL \%KE | group having 4 to 6 carbons, and R3-s 15 are

i ndependent | R fFR%&i ted al kyl groups having 1 to 3 carbons or fluorinated
cycl oal kyl groups having 1 to 3 carbons. Mst preferred, Ais a single bond

or any | ivans AQ a@ir?'l@tb’@fb, ot K\iivali® By 2R \rbgp Aating 6 te a0 kansnatorhs,umid Bat ed
al kyl group havi ng to 15 carbons or cycloal kyl group having 4 to 6

carbons ¢ z bhgedd aabssichy §lodpldiHe YpLUP having 4 to 6 carbons, and where
R2-5 are independently fluorinated al kyl groups having 1 to 3

R (1)
wherein Z is CH,, CHR'3, CR™®R™, CH,CH., CH,CHR™ or a heteroatom; R' is a
hydrogen, fluorinated alkylene alcohol group, or a fluorinated cycloalkylene alcohol group
20  having 1 to 20 carbons; and R*'%'#"® are each independently a hydrogen atom, a
fluorine atom, an alkyl group, a fluorinated alky! group, a cycloalkyl group, a fluorinated

cycloalkyl group, a hydroxy! group, an alkoxyl group, a fluorinated alkoxyl group, an acyl

-8-



20 carbons or a fluorinated cycloal kyl group having 1 to 3 carbons. [0043]
The term "al kyl" as used herein includes straight chain or branched groups,
preferably containing from1l to 20 carbon atons, or nore preferably froml
to 10 carbon atonms. Exenplary al kyl groups include nethyl, ethyl, n-propyl,
| sopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, tert-anyl, n-pentyl,
and n-hexyl. The term"fluorinated" 25 applies to noieties wherein one or

Torti ol 1 SRR Q4RAS o, RRIGARAEG By Brone BTLBRMAEE Tbviofaroufloh FRYOR
i ted- | U
at 8%"%??&? A0 % BRkp Mot YoahinEErepp. APEfePEothpB B w8V AR ¢
t . , 4 -
o+ SRSV B0 S LR RO
oy 1o iR g R0 ST RedF RSt B VR B2, 155
P ogEne drne Mg o bhch Fhet Bty MR S TR mdpst R hbUIRE Al
"al k [ " a havi [l i - wh R
2 R el e e e e PSR R e et e
o it iGBrtdAER Bboraliss oy fugnpatee oRARN ALY U ipb IRl P L)
S bi cycl df¥nyon FARpHSIEg Stustuggsd,anddlt ¥l B9 refered 8 a5 R PRYIGCRNG CRMPOHN G exaf |
b f
= 2- , ,
2 bt cyct a8 PRetppRd Smbedimens fir i NOANFEPE FPTPRMILAGNG 558 25 19T D% shexat
- 2- Of - , . .
5 bt 2001 Srieges samemicianeorRgngs §OBPRENG BTG AL ERSTPed in oot EIoBh o) o |
uorphexan- 2-qf. F3~ .~~F;agﬁj .gf il.~' vy in Structy . tadlofth
SE)P.O%CL f?ez : .C')ffﬁmts?%- MHCYAIANGMNY a3y P AYSHERLL iA§a4o' P8 7 7. 7hexaf |
Zb? L SZ;F’) ; ffgomfﬁ%s%gsbw in Sistyre . AhenaiicYqang: SmRINNG) Cap be used 358 & oxaf |
o bi oy GI20519p Into5 by heiogarReian 8 2t sy et Fippyon nibitr s
17, - el o O e RL A s
15 [0027] These and other aspects of the invention will become apparent from the

following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
[0028] The present invention is directed to flucrine-containing bridged carbocyclic
20 compounds and methods for making and using the same in, for example, a photoresist
composition. The compound of the present invention may be polymerized by itself o
provide é homopolymer or with other reactive monomers to provide a copolymer. The
polymer of the present invention may be used, for example, in a sub-200 nm photoresist
composition. The terms “resin” and “polymer” are used interchangeably throughout this
25  specification to describe the polymer or copolymer of this invention useful in a

photoresist compaosition.



-16 O ~F~ FCC OH CFs F2G Gx~~-3 r~ G~ F~F~-C F CE~Fg F~ F~F~C CF:e. DH
F.e OF~ i~F~CFa F~ rJH F~F~~ F,x' ~ CF~F3 f~I F3CFxG ~f~ GFa~F3 Fat~ CEO
4-bi cycl o[ 2. 2. 1] hept - 5-en- 2-yl oxy- 3, 4bi s(trifluoronethyl)-1,1,1, 2,2, 5,

5, 6, 6, 6decafl uor ohexan- 3- of

5-bi cycl o[ 2. 2. 1] hept - 5- en- 2- yl oxy- 3, 5b|s(tr|fluoronethyl) 1,1,1,2,2,6,6,7,7
7decaf|uoroheptan 3- of

6- bi cycl %6293 %epprkfeﬁ_eﬁmﬁgthgéj 8f(|¥1é§'m8 %é&érﬁ&&dnﬂ%ﬂﬁ% RYnltioh is oy réacking: 8: 8. 8

nonaf | uorooc

7-Dbi cycl %[ra gd é%@ﬁ%hgreeﬁtlgn a?é'}/alghg lﬂhgrgr}a'iéof éIH&{oq)ﬁtré%}a)oTﬁnja sjoi\?er% 8,8,9,

9, 9decaf i uor ono

? Ob igéglch%ﬁﬁro?oy&ié ﬁ% sgﬁ’ SI%H?tOyef%)&/ a ?ea%%r% got frOI'I';'I lﬂ-ﬁjeoﬁ-.BHEﬁqQPQ, )Th%’ bl'rdé’e%’ 2,9,9, 10,

5, S G0 HIERT Hitafed Gelyd Rl O R i~ e ™
R commonly Ay erered b a5 quadncﬁane tetracyclo[4.2.0.0%2.0°"|octane, a
thioquadricyciane, an oxaquadricyclane, or a substituted derivative of quadricyclane,
tetracycio[4.2.0.0*8.0%"Joctane, thioquadricyclane, or oxaquadricyclane. It was new,
surprising and unexpected to produce fluorine-containing bridged carbocyclic
compounds for use as monomers (and dissolution inhibitors) for phptoresist resins using

10  those reaction materials. The resulting highly flucrinated monomers are well-suited for
157 nm or other applications.

[0030] The present invention is directed, in part, to bridged carbocyclic compounds and
methods of making and using same. They may be unsaturated (one double bond in the
ring) alkoxy-substituted bridged carbocyclic compounds such as ethers of bicyclo-,

15  oxabicyclo-, and thiabicyclo- alkenes. The compounds of the invention comprise a
bridged carbocyclic ring, and an alkoxide group, wherein the oxygen of the alkoxide
group is bonded to a ring member of said bridged c_arbocyclic ring and further wherein
the carbon of said alkoxide group bonded to said oxygen further has at least one
fluorine-containing group bonded to said carbon and wherein the alkoxide group has at

20 isast one hydroxy! group separated from said carbon, that is bonded to said oxygen and
said fluorine-containing group, by at least one additional carbon that is bonded to said
carbon that is bonded to said oxygen and to said fluorine-containing group. The alkoxide
group may contain a ring. The alkoxide group may contain heteroatoms therein, such as
oxygen, sulfur, a nitrogen group {e.g., N-H, N-alkyl, and N-acyl), and the like. The

25 fluorine-containing groups include fluoroalkyl groups, fluorocyciic alkyl groups or a

fluorine atom. The hydroxyl groups are hydroxyl groups preferably having a pKa < 12.

- 10 -



4° F~C~FC CF(CF~,

GF(~ " "

4- bi cycl of 2.

hyl)ethyl]-1,1,1,2,2,5,5, 6, 6, 6decaf | uor ohexan- 3- of

5-bicycl o[ 2. 2. 1] hept - 5-en- 2-yl oxy-3,5bis[ 1, 2,2,2-tetrafl uoro-1(trifl uoronet

hyl)ethyl]-1,1,1,2,2,6,6,7,7, 7decaf | uor ohept an- 3- of
6- bi cycl 0&,% c?arﬂ,&,h saﬁde‘&ts rﬂhe?_zyj Ht Yhehbal drRpandy haterafd arawofiéting r f | uor ome

t hyl ) et hyl 8, 8decaf1 uorooct an- 3- of
7-Dbicycl Oc{o% f%lﬁv%a?&%sfboﬁﬂed?mélr&w 23 shBWA HSQué’tur&it gleraNfdxitergrodd tridddesor omet
hyl ) et hyl 8, 8,9, 9, 9decaf | uor ononan- 3- of
8- bi cycl 2 et A CORY! oxy-3,8bis[1,2,2,2-tetrafluoro-1(trifluoromet
“hyl ) et hyq?iRlRi ’g 555 10, 10, 10- decaf | uor odecan- 3ol
7-bi cycl I f b QX ¥odycdliRicsnbodnds &-th@nmhhwrn@maét rifluoromet
hyl ) et hylctf)gslﬁ 'Hb%’r% egregirbréfgé éeca | uor gqu nmet hyl nonan- 3- of -
7-bicycl of 2. 2. 1]hept en- 8 7bi s(trifluoronethyl)-1,1, 1 2,2, 8,8,
8oct af | uor o- 5- net hyée F CF(CFs~ FBC ~1~F2~ C FCC CF( CFa~
F~CF2C aEi i~c j a ~F3 ~sc a 3-1 =G
5 (0
where A is a single bond, or a straight chain, branched or cyclic divalent organic_group
having 1 to 20 carbon atoms, and can include heteroatoms such as oxygen, sulfur, a
nitrogen group (e.g., N-H, N-alkyl, and N-acyl}, and the like, as well as substituents such
as fluorine, fluoroalkyl groups, and hydroxyl groups.
10 [0032] Preferably A is a single bond, alkylene group, & hydroxy! substituted alkylene
group, a fluorinated alkylene group, a hydroxyl substituted fluorinated alkylene group, a
cycloalkylene group, a hydroxyl substituted cycloalkylene group, 2 fluorinated
cycioalkylene group, or a hydroxyl substituted flucrinated cycloalkylene group with those
groups having 1 to 15 carbon atoms, more preferably A is a single bond, alkylene group,
15  a hydroxyl substituted alkylene group, a fluorinated alkylene group, a hydroxyl
substituted fiuorinated alkylene group, a cycloalkylene group, a hydroxyl substituted
cycloalkylene group, a fiuorinated cycloalkylene group, or a hydroxyl substituted
fluorinated cycloalkylene group in those groups having 1 to 15 carbons. Specific
examples of A include methylene; ethane-1,1-diyl (ethylridene); ethane-1,2-diyl
20  (ethylene); propane-1,1-diyl; propane-1,2-diyl; propane-1,3-diyi; butane-1,1-diyl; butane-

1,2-diyl; butane-1,3-diyl; butane-1,4-diyl; butane-2,3-diyl; pentane-1,1-diyl; pentane-1,2-
diyl; pentane-1,3-diyl; pentane-1,4-diyl; pentane-1,5-diy!; hexane-1,6-diyl; 2-
methylpropane-1,2-divl; 2-methylpropane-1,3-diyl; 3-methylbutane-1,3-diyl; 2-

methylbutane-1,3-diyl; 2-methylbutane-1,4-diyl, 2,3-dimethylbutane,-z,a-diyi; 2,5-

-11 -

FrCF~.f G F~CF3 (FaC~~FC =: C CFzCFa ~aC (F~C~FC FCC CF; CF3
s~' (F3e~Fc O F~CF. C CF;CFa)Z F, G aC tai
2.1) hept-5-en-2-yl oxy-3,4bis[1,2,2,2-tetrafl uoro-21(trifluoronet



icyclo[2.2.1 Jhept-5-en-2-yloxyl,1,1,2,2,8,8, " 8-oct af | uor o- 5- net hyl - 3[ 1;
-tetrafluoro-1(trifluoronethyl)ethyl (trifluoronethyl)octan-3-of -

o

2 y |

i cyclo[ 2. 2. 1] hept-5-en-2-yl oxyl,1,1, 2, 9,9, 9-decaf |l uor o- 5- et hyl - 3|
2, t t

o

b
, 2, 1-7(t

- bi 2,8, 8,
2,2,2-tetrafluoro-1(trifluoronethyl)e hyI] 7(trifluoronethyl)nonan- 3- of
bi ycI o[2.2.1

hept - 5-en-2-yl oxyl, 1,1, 7,7, 7- hexaf | uor o- 4, 8- di net hyl - 2(tr|fluoronethyl)hep
an- 2- of dfimBifpeahe1%-di ﬂ;b%f}éﬂiﬁﬁeﬂ‘yél?lxﬁﬁcldprépé%\e?1 8:diyl; cyclopropane-

8, 8-oct af |l uoro-5, 7-di rret rifluoronet hyl)octan-3-of CF~CFY FCC afi C

~~~C F~; G z.dgyT(&E%BataﬁeQF T‘@ly‘ﬁ'éyc!obutane 1,2-diyl; cyclobutane-1,3-diyl; cyclopentane-

7
2
7
1,
6-
]

t

1-bicycio

7- bi cycl o[ 2 hepf - 5- en- 2-yl oxy1, 1, 1, 2,2.8,8, 8- oct af | uor o- 5, 7-di net hyl - 3(
1,2,2,2 t ey, Iqf ) 0é-1;118iy!; cydolfexdnsCH~

CFA C~ 19T1 IZélgerDB?é&P% 1bil g@ggg@%@h&bh@ﬁ %drj)'%l %w 3x1y2y2csé trif Inﬁor o-1
trlfluor cyel opadiyR-101f,2,2-

(2 {3-]1- bpg?/jeb gc![yé:l‘%g@%rﬁe b @hﬁ%@néxﬁxﬁéﬁzﬁﬁgéﬁggﬂg%ﬁgr 8@- 1(trifl uoronet

gyl( ép Opytlairgf){fart{?&ﬁéﬂé REN d]lyl‘lB% Biriflubrofrdpehadtl 280 BHE 2imArddpropane-1,3-diyl;

] hept-5-en-2-y y?GFZ 3,3,3-pentafluoro-1-[1, 2,2, 2tetrafl uoro-1
(trifIuorometh;"lgé< hyl]propyl}cyq;h-ohepqyl)l 1,1,2,4,4,5,5,5-nonaf l uoro-2(tri
f I uor onet hyl

2-{3-[1- bt
(trifluoro

ept - 5- F%l :}/222fr|fluorol
oﬂﬂiohexsyl 1,3, 3,4,4,4-octafl uor obut an- 2- of

[0033] B is a bridged carbocyclic group of the type:

R; 1 \R12 ()

[0034] wherein Z is CH,, CHR'™, CR™R", CH;CH,, CH,CHR'® or a heteroatom, for

10  example, oxygen, a nitfogen group {e.g., N-H , N-alkyl, and N-acyl) or sulfur, preferably Z
is oxygen or CHy, more preferably Z is CH,. '
[0035] R'is a hydrogen, a fluorinated alkylene alcohol group having 1-20 carbons, or a
fluorinated cycloalkylene alcohol group'having 1-20 carbons, prefefab!y R'is hydrogen.
R*" are each independently a hydrogen atom, a fluorine atom, an alkyl group, a

15  fluorinated alky! group, a cycloalkyl group, a hydroxy! group, a fluorinated cycloalkyl
group, a hydroxyl group, an alkoxy! group, a flucrinated alkoxyl group, an acyl group, a
fluorinated acyl group, an acyloxy group, a fluorinated acyloxy group, or any of the above
groups having an amine group, or an ether group therein, wherein the alkyl group,
fluorinated alkyl group, cycloalky! group, fluorinated cycioalky! group, acyl group,

20 fluorinated acyl group, acyloxy group, fluorinated acyloxy group, alkoxyl group, or

fluorinated alkoxyl group comprises from 1 to 20 carbons; with the proviso that at least

-12-




3-{3-[1-(Bicyclo[2.2.1] hept-5-en-2-yloxy)2,2,2-trifluoro-1-trifluoronethyl-
et hyl ] cycl ohexyl }-1,1,1, 2, 2, 4, :

5,5, 5-no~af |l uoro4-trifluoronethyl-pentan-3-of G~F~ t~-i r~~~CGF~~z
3-{3-[i-(Bicyclo[2.2.1] hept-5-en-2-yloxy)?2,2,3,3,3-pentafluoro-1-trifluorom
et hyl propyl ]-cycl ohexyl }-1,1,1,2,2,4,5,5, 5nonaf | uoro-4-trifluoromnethyl - pent
an-3-of 21 F OO-1 4-[2-bicyclo[2.2.1] hept-5-en-2-yl oxy3 -

3, 3, 3-t I ighk PR3 add (R dnkl 41 REBAE BT R* akd R is a fiuorine, a fluorinated alkyl group or a
propyl]-2,6-bis{trifluoronethyl)1,1,1,7,7,7-hexafl uoroheptane-2,6-diol ~0 1
CFA F3 | fliofiat¥d ExSodik) GFoufl iRandRQnel diso He3Gnel withiBRtheid slrstbiesytoliof®. 2. 1
] hept - 5-en-2-yl oxy6, 6,6-trifluoro-3-nmethyl-5(trifluoronethyl)hexyl]-2, 6bis(
trifluoronmethyl)-1,1,1,7,7, 7he%§i‘yoroheptane-2,6-dioI

4-[2-bicycl o[ 2. 2. 1] hept - 5-en- 2-3, 3,3-trifluoro-2-(trifluoronethyl)prop
yl]1-2,9-bis(trifluoronethyl)l1,1, L0

| CF3CFa. O

6- bi cycl o[ 2. 2. 1] hept - 5-en- 2-yl ogg},(j,rl, 7,7, 7-hexafl uoro-2-nmethyl -4(trifluor

, 10, 10- hexaf | uor o7- net hyl decane- 2, 9-di o

onet hyl ) hept ane-2, 4-diol ~Y G ~
CF3CFy 7oV ~CF,CF4 .
aring, as illustrated by HO CHs, . Preferably both R* and R* are

fluorine, fluorinated alky! groups or fluorinated cycloalkyl groups.

5 [0036] Preferably, R** are each independently a hydrogen atom, a fluorine atom, an
alkyt group, a fluorinated alkyl group, a cycloalkyl group, a fluorinated cycloalkyl group, a
hydroxyl! group, an alkoxy! group, a fluorinated alkoxyl group, wherein the alky! group,
the fluorinated alkyl group, cycloalky! group, fluorinated cycloalkyl group, alkoxyl, or
fluorinated alkoxy! group comprises from 1 to 20 carbons, more preferably 1 to 10

10  carbons.
[0037] Preferably R™" are each independently a fluorinated cyclo alkyl group having
1-10 carbons, a fluorinated alkyl group having 1-10 carbons, or a fluorine atom.
[0038] Preferably R®" are each independently a fluorinated alkyl having 1-10 carbons,
a fluorinated alkoxy group having 1-10 carbons, a hydrogen atom or a fluorine atom, -
15 more preferably both R® and R” are hydrogen atoms.
[0039] Preferably R*'? are each independently a fluorinated alkyl having 1-10 carbons,
fluorinated alkoxy having 1-10 carbons, a hydrogen atom or a fluorine atom, more
preferably all of R¥'? are hydrogen atoms.
[0040] in some embodiments R’ is a hydrogen, R*and R® are each independently a
20 fluorinated alkyt groups having 1 to 5 carbons, a fluorinated cyclic alkyl group having 1 to
5 carbons or a fluorine atom. In an alternative embodiment R’ is a hydrogen, and R? R®,

R*and R® are —CFs. In the preferred embodiments, B is norbornenyl, or 7-
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CF3 i~3, ~ ~, 4-bicyclo[2.2.1 ]hept-5-en-2-yl oxy-60F~

methyl -2,4,6-tris(trifluoronethyl)-2H3, 4,5, 6-tetrahydropyran-2-of G F3 CFi 3
" CFA -22 [0045] In a further aspect of the present invention, there is
provi ded a nmethod for making a conpound of the invention preferably a

bri dged carbocyclic conmpound of the above formula (I). The met hod
conprises: conbining a quantity of fluorinated al cohol with bridged

car bocycl dxﬁﬂé.gﬁﬁ{éggp g%ﬁﬁﬁmb&%ﬁy!a?he QreAehdCtiedrimafd rhonomers of this

tetrdacycl o ctane, a thioquadricyclane, an

oxaquadr iiﬁ%z,!t@ﬁg%ézg%@gy}??&letfmbﬁﬁe hisV Aok SrefdraBiedstin Avieleferty-five

tetracyclo octane, thioquadricyclane, or oxaquadricycl ane,

for exanpy Gnd, %%m@m boWeEAR8M @ve&feftbftﬂliﬁpﬂmbmgw&ﬁm|traéle, or a

met hyl thiroquadric ane, 1n a reaction vessel under conditions sufficient

to effectﬂu Ak ngtaicgﬂ tRoh SR hogcimenoner. The fluorinated al cohol 10 and
the bridged car ocyc?i c reaction nmaterial nmay be conbined with a nolar

ratiogbet H\@ﬁﬂ eflﬁgg}nﬁ:e}rnat%o%h%éﬂt %?rﬁﬁéﬂlﬁ'efsér‘rl%\jeﬂﬁr%rﬁ%&E@B&Md‘é@ adreg®ene

car boéycl[l actron erial. e excess o e fluorinated alcohol is to

suppress the s L5l of bridged carbocyclic reaction material to
t he desi r°§8‘%8%’| %éﬂ%eggﬁ%@g’h c conpound , product. In the preferred

nmet hod, the reaction conponentsare conmbined wit

the use of a solvent is not mapgatQry: f

et her solvent, such as an al k, %ﬂ ther, di-n-butyl ether,

et hyl ene gl ycol dinethyl ethef’ tetrahydr am (THF), 1, 4-di oxane; or
aromati c sol vents such as, benzene, benzotrif(Mloride and tol uene, or

hal ogenat ed sol vents, such as, Freon 113, dichl oronethane, and

1, 2- di chljos4t hvaneee Acdraie® areias defined Bboves Morerpseferaliin\iels er single bepe er
solvents such as nitrites (e. g. CH3CN) or acetonitrile, alkyl alcohols,
such1gs iggginearydr badrbbdlalkyagrpthavingl verft sarbens br Hegrineteasyalkyh geaum kavinge
useful as the solvent in the nmethod of this invention. Additionally in the
pref er r ed toesheshorisher cyeieikybgrouptaving 4 to tharbdrea vetiuarivatasioayclealkyharmener
heating or cooling my be done. Additionally, an acid, preferably a strong
aci d, suclaviag dntoreecarboras add whege RS isl 4 hydrogercatdm, erfluorigaaton, @ciatkyl arayp any
25 sulfonic acid, nmay be added to the reaction m xture, if desired,

parti cul amkiyigfon & deebens; pdiserindtes pégtigrgp bpvinh é to xarbans, a cyclediky okelges, i f
the pKa of the reaction m xture, -23 particularly due to the al coshsol , IS
| ess t hamagibgut toBlcarbdres, addifibtmated cyaio alkiidyroap havisg 4 e coebonecansBry to
encourage the reaction. Acid catal ysts include paratol uenesul fonic acid,
trif hgor en@indapesddntipficrirmtédalkprgrenps tbvirg tm 3 sarbbnaier fsrinttedi ayclelkyl
resins, Anberlitel R 120(plus), and Nafionperfluorinated i on exchange
resins, aashpethawing Btodeaboh Muss erafarréde iamtsingie bond or any linear or

a solvent) 15 however;
ntly preferred to use an

branched alkyl group having 1 to 6 carbons or fluorinated alkyl group having 1 to 15
carbons or cycloalkyl groupihaving 4 to 6 carbons or fluorinated cycloalkyl group having 4
to 6 carbons, and where R*® are independently fiuorinated alkyl groups having 1 o 3

20 carbons or a fiuorinated cycloalkyl group having 1 to 3 carbons. |
[0043] The term “alkyi” as used herein includes straight chain or branched groups,
preferably containing from 1 to 20 carbon atoms, or more preferably from 1 to 10 carbon
atoms. Exemplary alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, tert-amyl, n-pentyl, andl n-hexyl. The term “fluorinated”

25 applies to moieties wherein one or more of its hydrogens are replaced by a fluorine atom,

-14 -



[0046] In the preferred nethod, quadricyclane undergoes a ring opening
~addition reaction. This process nmay produce isoners. The reaction my
produce the desired nononeric, bridged carbocyclic conpound and an i soner
of that conpound. In the preferred process these isoners conprise a

nor bor nene nononer (the desired 10 nononeric, bridged carbocyclic conpound)
and the nortricyclane conpound, referred to earlier. The isonmer nay be

renoved fopmhthpe géhe%ﬁdr R ROt 1A QBREHGNSBARIASRE, Semd e tABMIKynOWN
separation tec%nl ue; however, i1n the preferred nethod, the isoners are

separ at edgg/r&ﬁa{ﬁs%@ @sﬂbéifn%s' IR QIR dre HREREAIERE, Sudpcd NATBgdrzatbingr bewet i on,
pr ef er abl netal catalyzed addition polynerization. Metal catal ysts,

i ncl ude %ﬂerﬁéﬁnﬁostucﬁ%slé,rﬂl,tcﬁﬁigﬂ?e Rerh | AfHdHRy " HeRkElo. a £ycfd alkll dtatE)

zi rconium chromum cobalt, um vanadium yttrium The preferred

| . ; . , i d
UL HORST AS EREE pismty hy o

ni ckel . e pre the bri car bocycl i ¢ nonone

pol ymgri Z@Bri?\é}eé Egmél{ixff aﬁBIiéé e 81Baﬁ<@irﬁoi'bﬁéfselﬂtv{]ﬁ?éh e6r rbAedT Qe HoafdyRAYCl i C
pol ymer of "thi'S inhvention" an (Ke Fsoner can then %e separated, "preferably
the | . o ¢ I . | Lt cat

stgp;?ofggegggégﬁexﬁgg SBP&gn#’ex ?%k?igﬁ, Jygfﬁwygﬁ?on}yéhpé%g%gg:ggh;?n

O P lfodthRl, i Of R ABLIR AALARRY o LOINALE Wt Efel@ien PUMITET

precipitation, e preferred enbodi nments for the

nortri Cy%é%g? riBEREHACLANE, MEE TN G s§i°fhé RemPhikaRRdefRE ROS YL 1eRfARPUNdS

conprisin except the nortricyclane 25 conpounds

conprise i I 1 j [ t he

br dged AN PG RAGRAREE b HB% 5 1R 4Ny & SR fplolhes RRAGRERE | ne
conpgHnd . - . A, di.sgol ution inhibitor by the incorporation
of aql‘gr ot'@"?@“P{%ﬁ‘é?r%“%g?duﬁg’a@?eéﬁ'é%%ﬁg groups nmay be the sane as those
descri bed bel ow for the bridged carbocyclic conmpounds. A dissolution
inhibitor is added to the photoresist conposition. The dissol ution

i nhibitor requires high transparency and those skilled in the art wll
recogni ze 5 that highly fluorinated nortricyclanes will have high
transparency at less than 300 nm particularly 157 nm The dissol ution

i nhibitor helps to stabilize the unexposed photoresist toward base. It

gi ves sharper line features by preventing swelling or other effects caused
by the base on the insoluble resin. Use levels are from0O - 30 w% or 510%
of the photoresist conposition. 10 [0048] The preferred fluorinated

al cohol s useful in the preferred nethod of nmaking the conmpounds of this
invention are diols, or triols although the fluorinated al cohols can
conpri se any nunber of hydroxyl groups preferably between fromtwo to four.
The preferred enbodi ment uses fluorinated diols to make the conpounds of
this invention; however, it is understood that other fluorinated al cohols
are useful in the process of this 15 invention. The preferred fluorinated
al cohol s include diols having fluorinated al kyl groups. The presently
pref-erred fluorinated al cohols have symretry. The preferred fluorinated

al cohol s are saturated. The preferred fluorinated al cohols have nore than
seven fluorines, nore preferable fromnine to thirty-five fluorines, nost
preferably fromtwelve to thirty fluorine atons present on the fluorinated
al cohol nononer nol ecule. The 20 preferred fluorinated al cohols have one or
two fluoroal kyl groups attached to the carbons that are attached to the
hydr oxyl groups. The preferred fluoroal kyl groups are fully fluorinated,

for exanple, trifluoronmethyl, perffuoroethyl, perfluoropropyl, and the

| i ke. The preferred fluorinated al cohols have the follow ng structural
formula: HOA "OHR 2 'R3 RA~R5 -25 [0049] Wherein A, Rz, R3, R, and RS
are as defined above. [0050] Exanples of fluorinated al cohols useful in the
process of this invention include: 2, 3-bis(trifluoronethyl)-1,1,1,4,4, 4F3~
GF3 hexaf | uor obut ane- 2, 3-di ol HO~t 7H F3G G-~ FAG H(3 F~~~~- ~Fg

-15-



I\ICDU-b

'-il FAGII&G-~-.-.Gg F~ G3

|s(trifluororrethyl) 1,1,1,5,5, 5Shexaf | uoropent ane- 2, 4-di ol 2,
(trifluoromethyl)-1,1,1, 6,6, 6hexafl uor ohexane- 2, 5-di ol
is(trifluoronethyl)- 1

O

G-3 FAG H~3 F~ FA
fl uor ooct ane-2, 7-di o

| “exﬁéh"*‘%p"Bidé@%‘é%*’

bi s(trifluoronethyl)- 111 8, 8,
s(trifluoronethyl)-1,1,1,

h
-b
i's
-b
3
a
) F cg d@ (Rlonori8rs) of IR Gveian bre 4s fotloWEA F ~t

1,1,5

1,6,6

1,1,7,7, 7Thexaf | uor ohept ane- 2, 6-di ol E ~G F3C
I 2,7-

2, 6-bis

B

b|S(tr|quo t hyl ). ,1,1,2,2,5,5,83_ OheXaRey-2, %~ di ol 3,
is(trifl nﬁ F}f} 1,2,2,6,8, 7, b@o#a&g? byﬂ[th@qap@_ % 5- di ol
-bis(tr' , -G 1, 1,2,2,7,7,8 ;l&g b'dl gfane 3, 8- di ol

bi s(t ’| F4,1,1,2,2,8,8, eca or ononane- 3, 7-di ol

FaC 4- b:cyclo[2 2.1]1hept-5-en-2-yloxy-2,4-

Q bis(trifluoromethyl)-1,1,1,5,5,5-

hexafluoropentan-2-ol
FiC CF3
FaC OH '

5-bicyclo[2.2.1 ]ﬁept-s-en—2~yloxy-2,5-

t:;c bis(trifluoromethyl)-1,1,1,6,6,6-
CFs hexafluorohexan-2-ol
_ FsC OH

CFs
FC 6-bicyclo[2.2.11hept-5-en-2-yloxy-2,6~
' bis(trifluoromethyl)-1,1,1,7,7.7-
C hexaflucroheptan-2-ol
FaC
CFs
Fao OH

7-bicycio[2.2.1]hept-5-en-2-yloxy-2.7-
bis(triflucromethyl}-1,1,1,8,8,8-
hexafiuorooctan-2-ol

6-bicycio[2.2.1]hept-5-en-2-yloxy-2,6-

FoG bis(trifluoromethyl)-1,1,1,7,7,7-hexafluoro-
O 4-methytheptan-2-ol
F.C

CFs
FaT OH
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3,8-bis(trifluoronethyl)1,1,1,2,2,9, 9,10, 10, 10- decafluorodecane3 8- di ol
3,7-bis(trifiluoronethyi)-1,1,1, 2,2,8, 8,
© 9,9, 9decaf | uor o- 5- et hyl nonane- 3, 7-di ol -27 F3CF~~' CF2CF~ (~s~F~
~F(CF~)z f Fa~)zFC F3CF~ CH{Il;.1<3)~ F~CF~ CEl, (F~~)2FC H~ . CF(G~}~ F~G~
CF2CF3 (F~C}~FC y F~CF~C ~Fa 1~~LC~- | CF(CF~)2 ;F(t_".~3)2
3,4-bis[1,2,2,2-tetrafl uoro- 1(tr|fluoronethyl)ethyl] 1 1,1,2,2,5, y 6,
6, 6decaf | uor ohexane- 3, 4-di ol : -
3,5-bis[1,2,2,2-tetrafl uoro- 1(tr|f|uoronethyl)ethyl] 1,1,1, 2,2,6,6,7,

7, 7decaf | uorohept ane- 3. _5-di ol 4-b|cyclo[2218hept -5-en-2-yloxy-3,4-
3,6-bis[1,2 B ¥ra ot o- 1(trifl uorongtst(nyh.)&bméﬂyf).’h,11@,253,5675_8 8, 8dec
af | uor ooct 0 decafluorohexan-3-of

3, 7- bi s[ 1, - f& r affior o- 1(trifluoromethyl)ethyi]-1,1,1,2 2, 8 8,

9,9, 9decaf | Oﬁﬁﬁ&“ane 3, 7-diol 5-hicyclo]2.2. 1hept-5-en-2-yloxy-3,5-
3,8-bis[1, af luoro-21(trifl uorongrsl(l{yﬁ,gd-[}gmg{]hb .l Jrzzygey;e;; 7-

9, 10,10,1 e3, 8-di ol ohe 23-0l
3 7-bisj1,2 2 2 Uoro- 1(trifluor onBthyl) et hyI -1 1,1,2,2, 88,09,
9, 9decaf | uor o- 5- net hyl nonane- 3, 7- di ol 286-bncyc&o[2.2.1]hept-—5-_en-2-yloxy—3,6-

F.
' ﬁbgii: = CRCRs bis(triflucromethyl)-1,1,2,2,7,7,8,8,8-
Fal OH nonafiuorooctan-3-o!

CR
FaLFaC 7-bicycio[2.2.1]hept-5-en-2-yloxy-3,7-
ﬁbfo . bis(trifluoromethyi)-1.1,1,2,2,8,8,9,9,9-
=ed - : decafiuorononan-3-ol
]
Fal DH _
FalFaC 8-bicyclo]2.2.1]hept-5-en-2-yloxy-3,8-
£b- bis{trifluoromethyl)-1,1,1,2,2,8,9,10,10,10-
£ CFCRy decafluorodecan-3-ol
‘ oH

: bis{trifluoromethyl}-1,1,1,2,2,8,8,9,9,9-
Fals decafluoro-5-methyinonan-3-ol

E ECFG 7-bicycio[2.2.1]hept-5-en-2-yloxy-3,7-
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l
l

afl " uotrto-4-me hyoyctan~e-2, 6-diol 8~8H FaG ' ~~ CFZCF~ F3~ f7H FJ~

ctafluoro-4-nethyl-6[1,2,2,2-tetrafluoro-21-(trifl uoronethyl)ethyl]
2-(trifluoronethyl)octane-2,6-diol F3~ ~~F(~F~ )~ F~r:.F~C OH FgG—~C
2,2,8, 8,9,9,9-decafl uoro-5- nethyl 3[1 2

tr afluoro 1-(trifluoromethyl)ethyl] H ~

NP TR

e
i fl uoronet hyl )nonane-3,7-diol F~~ CF(CFa).2 F3CF~.C CH 1,1,1,7, 7,
exaf l uoro- 2, 4-di net hyl - 6H~(tri fl uoronet hyl ) hept ane- 2, 6-di ol F~G-~~--,~ ~
3

| 1]hept-5-en-2-yloxy-3,4-
, 7,7, 8. BLsERaf | HE 32 4- di met hyl tﬁzftgzzco[{z@@n%kpw )o¥:t gne 2, 6-di ol

thlethl ‘1112255686-
B et | G2, 4 di hyl F%eﬂf’“’me Pl

anezanei-bpf | uoro- 1HO f ~- - -
ororret hyl ) et hyl ] oct ane- 2, 6- di ol CF~ F~CF~C C~H - 29

3, 3- hexaf uor02{3[222tr|fl - -3.5.
%ng? IJ hyI ] cycl ohexyl } pr opan: &l {c °@§ﬁﬁi§fﬁ” 2-yloxy-3,
21~ uoro-2-{3-[2, 2, 3, ;&? férﬂ?ﬂ TWdz*Qg)gi{-(-tf_lfluoro
orphe;

>IoNENeR

9\1\1

Q -
l -
l
l
1
1

R an ol

PR R TR
— - -

R Co r‘ﬁé@ﬁah
pr 8py™BGEione n- 2ol F~CF Lok 1,
onaf | uor o- BCFS{ 2 333pentaf|uoerco an y- 1 CF(GF}Z

2,32 t et r%{%bg o(t rifluoronet hyl) pergfﬁ‘ggrzgfz ﬁj;m tgé,_gh.@(}){é,)

, af | uor o C%% [2, 2,2t I AFRxy- 1(tr|fluororrethyl
n-

-1,1,1,2,2,7.7,8,8,8-
4,8, '8 "% nona org-3-{3-[2, 2, Zgnil:TU methyl Jtshy droxy-"1({trit1 uoronet
cycl ohexyl } - 4(tf3’fi‘lCF'%|oronet hyI

{FaCRFC 7—b|cyclo[2.2.1]hept-5-en-2—yloxy-3.?—
bis[1,2,2,2-tetrafluoro-1-
ibi;g—cac {trifluoromethyljethyl}-1,1,1,2,2,8,8,9,9,9-
i CF.CF, decafluorcnonan-3-ol

3
0'I‘<_i—‘_“l—‘_"l—‘
3\-’_0): wc

w
\

= -

SRr— R
@ -

8-bicycio[2.2.1]hept-5-en-2-yloxy-3,8-

(FaChFG ~ bis[1,2,2,2-tetrafluoro-1-
A : _ (trifluoromethyl)ethyl]-
FlRC ' 1,1,1,2,2,9,9,10,10,10-decafluorodecan-3-
ol

7-bicycio[2.2.1}hept-5-en-2-yloxy-3,7-

{Fa.C}zOFC bis[1,2,2,2-tetrafluoro-1-
g (trifluoromethyl)ethyi]-1,1,1,2,2,8,8,9,9,8-
FsCFoC decafluoro-5-methylnonan-3-ol
CFCF:b

FsCR.C OH
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.3 -30

1,1,1,2,2,4,5,5,5-nonafl uoro-3-{3[ 2, 2, 3, 3, 3-pent af | uor o- 1- hydroxy-1 ~~3~
(trifluoronethyl)propyl]cyclohexyl}-4,, (trifluoronethyl)pentan-3-of
2,6-bis(trifluoronethyl)-1,1,1,7,7, 7Thexafluoro-4-[3,3,3-trifluoro-2-hydroxy
-2(trifluoronethyl)propyfjheptane-2,6-diol F G-3 CFa HC~- GF 2,
9-bis(trifluoronmethyl)-1,1,1, 10,10, 10hexafl uoro-4-nmethyl-7-[3,3,3-trifluoro
- 2hydroxy-2-(trifl uoromet hyl) propyl ] decane2, 9-di ol

1,1,1,7,7,7-hexafl uoro-2-nmet hyl -4(trifluoronethyl)heptane-2,4,6-triol HC

G3 ~~s ~a o0 cHi. ~3 7-bicyclo[2.2.1]hept-5-en-2-yloxy-3,7-
6-nmethyl -2, 4 6-trestrifluoronmet hyl)-2H3, gisépiﬁ_m‘-&ﬁétﬁﬁ dropyragg s-4-diol -31
t 3H cFs ~i 0 j?.<Ha HC7~C~-3 [0051] Thg.tharbsqRetBliobn-3sll dged

car bocycli g ironymaterial and the fluorinated al cohols preferably takes

j in a solvent. The conbi ned reagents conprise
10-50 wei ght percent of hot FN'F PSS of the reaction m xture. The
reaction tenperature may rang r&m 278 C to the boili ng poi nt of the
solvent, if 5 present, préterdBy 0 C to the boili n% poi nt of the sol vent,
more preferably room 7-bicycio[2.2.1]hept-5-en-2-yloxy-

' 3 1,1,1,2,2,8,8,8-octafluoro-5-methyl-3-

place in a megepgbus ph

O [1,2,2,2-tetrafluoro-1-
g (trifluoromethyl)ethyl}-7-
- (trifluoromethyljoctan-3-ol
CF(CFap
FaCF-C OH ,
, 7-bicycio[2.2.1]hept-5-en-2-yloxy-
y FaCFaC 1.1.1.2.2.8.8.9.9,0-decafluoro-5-methyl-3-
- O [1,2,2,2-tetrafluoro-1-
- EC (triftuoromethyl)ethyi]-7-
3 (trifluoromethyl)nonan-3-ol
CHCEF3b
FiCRoC OH

H:C B-bicyclo[2.2.1]hept-5-en-2-yioxy-
' 1,1,1.7,7,7-hexafluoro-4 6-dimethyl-2-
. 07 (trifluoromethyl)heptan-2-ol
F4C
CF4

. H.C 7-bicyclof2.2.1]hept-5-en-2-yloxy-
ﬁb . 1,1,1,2,2,8,8,8-octafluoro-5,7-dimethyl-3-

(trifluoromethyl)octan-3-ol

7-bicyclo[2.2.1]hept-5-en-2-yloxy-
1,1,1,2,2,8,8,8-octafluoro-5,7-dimethyl-3- -
{1,2,2,2-tetrafluoro-1-
(trifiuoromethyl)ethyljoctan-3-ol

\
FaCF2C OH
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tenperature to the boiling point of the solvent. The pressure of the
reaction vessel is preferably atnmospheric. The reaction tine for. the first
step may range from about 0 hours or instantaneous to about 17 days,
typically fromabout 4 to about 12 hours. [0052] Alternatively, sonme of the
“fluorine-containing bridged carbocyclic conpounds of 10 this invention
could be nmade by alternate routes. Two routes that m ght be envisioned by
those skilled in the art are: 1) addition of the nmono-vinyl ether of the
diols to cycl opentadi ene and 2) the base-nediated addition of the diols to
a norbornene halide. Both reactions are e R A ~A~0H Rz
R3R/4\Rs ~JP Rz RsRa R$ ~X + HO . A /q?fggﬁ%r' > éﬂ@ﬂﬁ%@? 12 \ R
Ra~Rs 1B X Br-OJ [0653] The bridged qﬁﬁ oHth ) ynd. of_the present
i nvention e polp :ﬁized by itself ta pyoyy ﬁ@ﬁiﬁﬁﬂ§§§£§h§<mor“jth at
| east one ot her ethyj eri¥al |y unsaturated'polyrerizabl e mohoner to provide
a copol yner. The tgé ' honopol yner" as used 20 herein refers to polyners
conprised of repeaq of one bridged carbocyclic conpound, for
exanpl e, a norbor nege~ potild of the present invention. The term

"copol ymer" as used here™mq~efers to polynmers conprised of repeating units
of the -32 bri dged car@pgyclic conpound of the present invention and

pol yneri zed units of .at | east one additional ethylenically unsaturated
conpound an can include, for exanple, rquqmb;@b]bg_gq}ﬁe@g&émpg}@,xystar, or -’
graft pol ypets, Al g?d;ﬁel y, copol ynmer g amayg, csumafneo-Aul tipl e bridged
car boxyl i g ] 40t 2 s invention. prifiedbthierdpynsi@rpesarbocyclic
conpound 6f tHe pre§eédr,i nvention may be1pot gmes i aesktdfMiotcyumaraz el ymer by
sinmpl e nndificatio‘E!by'knomn met hods (cf. Mat hew et al, Macronol ecul es,

1996, Vol. 29, pp 55-2763.) The pol yners have the follow ng structure,
formula (V): Rz - WBMMerein (B'") has the follow ng structure, -
formula (M) 7 R6 0 . . : '

3~(3-{1-bicycio{2.2.1}hept-5-en-2-yioxy-
2,2,3,3,3-pentafluoro-1-[1,2,2,2- -
tetrafluoro-1- .
(trifluoromethyl)ethyljpropyl}cyciohexyl)-
1,1,1,2,4,4 5,5 5-nonafluoro-2- -
{trifluoromethylpentan-3-ol

- ' 2-{3-[1-bicyclo[2.2.1]hept-5-en-2-yloxy-
7 o o= 2,2, 2-trifluoro-1-
é;b— < 3 (triffuoromethyl)ethyljcyclohexyl}-

1,1,1,3,3,4,4, 4-octafiuorobutan-2-o!
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Rtt Rtz (VI) 15 In one enbodi nent, the. polynmer has the follow ng formnula:
-33 - /In2 ORRs ARMAROR (VII) [0055] In formula V, VI, and VI
R'"S are as defined for Formulas (I and Il) above with the understandi ng
that the olefin originally present in Bis incorporated into the polyner 5
backbone as a saturated two carbon |Iinkage as shown in B, and nis a
nunber ranging from3 to 500, preferably from5 to 150, and nore preferably
from10 to 5Q. The polyners of fornula V, 3\s-[tBicydid[2Zephdpidrel-yitg)-Lde

: Rt S ~Of %ﬁpther ethylenlcalIyzupﬁmuu@abemucmmﬁnmwdﬁmw Iudlng
ot her bridg & @& conpounds to pr OgydittheRylF-apiot, gmssﬂs)mﬁrwm}o-l n
certain prfe yed - enfb@Hzments of the pr esgnﬁﬂdowhy[qmmérh@.obrl dged
car bocyclic conpoupds may be polymerized with at | east one ot her

ethylenically uns@ qt ed nonomer to forma resin or polyner. Ethylenically
unsat urated nonong gonmmo g%omn inthe art, include those listed in The
Pol ymer Handbook, 1 Evi |dh randrup and Innergut, Eds., Wl ey

I nterscience, Chapter 2,1 ( Sui tabl e 15 ethylenically unsaturated
nmononers include, for exd ék the C -C e alkyl (meth)acryl ate nononers

(e.g. nethyl4, ethyl-, propyl-, n-butyl-,3ss @Eiéwélo[zzt1ﬁetpt—5l=ﬁn)’2~,yld3@)ﬂy|
hexyl -, Iw ept@g&ﬁn octyl -, 2-ep by hexeh taﬂud@c‘hﬁtnﬁuor@ﬁf&ﬁw-
ry S
no

“dodecy! - ‘. & stearyl - (rretdir);gp]] wo&ﬂﬁxﬁ}ld 1 he 24,58)5- vinyl
aromatic s (e.,g:CBfyrene, parahydreneslybengiudlopitahyrpeian-Sbyr ene,
par a- net hyl styrene,_-chl orostyrene, vinyl toluene, 2D dibronostyrene,
tribronostyrene, fl ostyrene, difluorostyrene, trifluorostyrene, 34
tetrafl uorostyrene, t af €$ﬁ§Fﬁyrene, tetrafl uorohydroxystyrene, vinyl
napht hal ene, i soproperyl ™g ene, di vi nyl benzene and the |ike); vinyl
esters (e.g., vinyl aceta‘- %? versatate; and the |ike);

vi nyl -unsat ur at ed car boxyy ds nononers (e.g., nmethacrylic acid,
acrylic acid, nmalefic acid, itaconic acid); nltrogen-containing vinyl 5
unsat urated nononers (e.g., acrylonitrile, nmethacrylonitrile, and C -C e
al kyl (meth)acrylam des, and the like); dienes (e.g., butadiene, isoprene,
and nor bornadi ene); ethyl ene, norbornene, hydroxyethyl (nmeth)acryl ate,

hydr oxypr opyl (met h)acrylate, and the like, The term"(nmeth)acrylate", as
‘used herein, refers to esters of both methacrylate and acryl ate.
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- 10 [0057] Ot her suitable ethylenically unsaturated nononers for

copol ynerization with the bridged carbocyclic conpound of the present
invention are fluorinated ol efins, such as nono-, di-, tri-, and
tetrafluoroethylene. Simlarly, partially and fully fluorinated derivatives
of propyl ene, butylene, and isobutylene would be suitable co-polyners, as
woul d fluorinated derivatives of nmalefic anhydride, fluoro- (nmeth)acryl ates
(vinyl 15 substituted), and fluoro- nethacrylates (nethyl substituted), and
fluorovinyl ethers. O her usable nonomers are shown bel ow. F3C CH/ O~-CCH3
~ F3~ OH F3C ~ 3 CF3 OH CF3 [0058] A parti cyliamisgyclases diheptbes 2epixywoul d
be the utilization of cﬁs-ﬁnrfgﬁers t hat 20 cgr&g’t%,}gﬁg Erm?@rbmegﬁ?p’ppg to
facilitate the devel opnent ese materi abﬁ,m%_gggéﬂgdpombmygt esi sts.
The co-nononer structure n be“general |y descq rlyedhasafidbrdBep@nevherdiolPF i s
a polynerizable fragnment that influences the oxygen such that PF-OH woul d
be -35 aci disc (pKes PGis an acid-labile protecting group that
can be renov derOt e i/fl uanc F%f acid (i.e. froma photoacid
generator). are £ he cq dnds “of this invention and include the

IE\BQI ). SEEE‘ab@‘é‘ exanpl es of PF would be (neth)acryl oyl

conpounds

groups as descri bed above, and suitably fluqrp-substd I ups 5
(al so described above).. Exanpl es ofCPRGs. wou '8%’ qy{.:ligiﬂr A7 gt%?gn%l-y%% ups
(for when PF OPGis an ester), ter KOXY TVProsr %’?’ al koxy net hyl
groups of type - OCHROR (i ncl udi ekic del! ‘f%? 953') 1‘§7a9g R are

j oi ned togeter in a ring). Speciific 1rndivi EQF;H'PJ B -d ype PF- O PG
are shovvn Hetew Oz Q ~F3C CF3 PSEMERPIESEE: ~~~0-0 \ -~3C

CF3 [0059] nati yely e bridged carbocyclic nononers of this invention
can be polynertzeg @ th? hyl eni callly unsaturated nononers contai ni ng
protecting groups. Exanples of Fsdc¢h Rgnmers having protecting groups and
the PF-O-PG structures are as foll 6#8: O~ ~O- O 15 O- O/ F3C F3C [0060]
It is also possible to have the pro ting g«pbicyciofD? piept-Bani2iyiongh as
fashion so as to be non-fragnenti ng%?:C g beB®B-trifludf-2-(fidiGd; A pol ymer may
be prepared using the bridged carbo I ¢ caetolipebpyll- X9 bisditihesometyl) s

i nvention as a nononer or nonomer Fppt Ak ko y0AD-HexaBiorone

7-methyldecane-2,9-diol

6-bicyclo[2.2. 1}hept-5-en-2-yloxy-
O 1,1,1,7,7,7-hexafluoro-2-methyl-4-
CFs3 (trifluoromethylheptane-2,4-diol

: - 4-bicyclo[2.2.1]hept-5-en-2-yloxy-6-
O CF3 methyl-2,4 6-tris(trifiluoromethyl)-2H-
3,4,5,6-tetrahydropyran-2-ol




5 other ethylenically unsaturated nononmer, using a typical polynerization
process such as bul k polynerization, solution polynertzation, batch

pol ymeri zati on, suspension polynerization or emul sion polynerization. The
pol ynmeri zation reaction can be initiated by a free-radical polynerization
initiator or a nmetal catalyst. Any initiator or catalyst is suitable for
use in the present invention as long as it catalyzes the polynertzation of

the 10 dqg b&% qgr!adfu%érm%‘gbbctsdmﬁé prélsbal ihvertipethe it beovidetgn mkthobeobr i dged
car bocyclic compound nmononer. In general, the polynerization reaction may

be Condu%ﬁﬁ'@é{ cBHfb'@bﬁ'd BAhE Weehfi orﬁpﬁe@erémp%%rmbe@ﬁameydlctoomoum af theact i on
m xture netal catalyst or polynerization initiator to the

reaction %sé%rﬁvufaa{yi el Bethba %o hs’é@rcb#@tdu?‘e geatity offluskinbtedeéedhiong or
cool i ng t system it necessary. he time and tenperature conditions 15 for

the pol Y'W{Ht?rﬁ@'e%afb%% Ii'cQ@aét@mQﬁé’tEﬁaldﬁR‘th% yosdticacigae, ety of factors such
as whet her ent 1s hin the reaction m xture, whether a netal

cat al %St Lt c?/eioﬁ@ro'omb“?&té tdtﬁroauaarﬁzyuz%ﬁé arl Hl=eQedridyenns, cﬁrla e., light,

heat , l'asma, “etc. pol'ynerization conditions (i.e.,

te”perat L&E@Btggieﬁﬁn%‘ﬁgﬁ% o3 ﬁésa\%aycfaﬂe%%wdm,o Ggcgdeiahéves), and the

like. nt s where a free-radical ‘polynerization

|n|t|ator i ] rel git-ed to,
Vazo i ni ttplgg%é@ﬁ ﬁgﬁé‘ otr%gé&éd%g ﬁés)?ciﬁ'ség%ﬁi[pﬁ gnT???llqg{a I-I%IR}'IBaI\I)e" hydr ogen

per oxi de ,triﬁﬁl}érpgfﬁgb’&ug&)ﬁg{] B?‘b éhﬁ %bﬁh@dr@]ciane lﬂﬁé seHdtioh QesgedASSET um

persul fate m per 'tke."In alternative enbodi nents, a

metal pol yag EI{)@gufﬁﬂeﬁ% @hééétt Fé??étucﬁ?letogér‘ﬁﬁlthe%bﬁ@ﬁére TRl fRdoringted BidohaRt | on

catal ysts 1 nc ut are not imte pal | adi um nickel, iron,
titanpum né'tﬁépﬂ 4448 crbE QR MhachiPRblerial fB0LY BombARA mpldrratin  The
preferre cata S are pal Tadi um ni cke irton, nore preferably,

pal | adi urg, f?érﬁk\ to 3:90P Rk 1 fmﬁn;fl?&% )éfeaho% btnB?eLPEQ'%SEVcht FkRAI6H ON

pref erably as a nunber average nol ecul ar wei ght that ranges from500 to

100, 000, pE , af agaibby of rom 750
to 40, 00 |T§'é§ ?ggsydé%%M§9%&)é %ég)slgggtsgra%@ﬁgg%sy&ge? Qchro?1{1gt ogr aphy.

}rﬁdi[P? Sg‘]hg?i&?cg]@#bggw.?gen% §tatal iR IR b detbeoybRyeitipaumdcan be

ecu ar wel ght nmodifier to the reaction

m xture }?:?&CE Oin tﬂ% %‘Qrﬁ%cg B ﬁ'h o MGt sinYis 226 @bbmeli withea Solvent,

parti cul y ef I'er,; however other materials that woul d be

bt 8, 85 o R g b i rbep s o ik
o o SoRehE sRdad Sn e S6RE LI dthet WL Lol @it erictyifed bifestnar from 1

to 3 tine nol es o m)norre present e reaction

m xtur e; @,gveﬁ%%?rgayaﬁmg% (TR AIRHRLg! o eGHE B5vak Qiich BaChdrTzbee, Lo add

can be det ation dependi ng up the nol ecul ar wei ght

desired fb%{lz?eft@ﬁuor cﬁaa% 't8lﬂeﬂ% X Wafs Frét%%loﬁtg ?fdhc% ghayst{ae effect of fhe

addi tion ecular “wei m)no ront merization of a bridged 20

carbocy n&i‘ﬂ%@&%ﬁ@eﬁ&[ 5 *225:&16:% AL Olond &r zh%dp‘ﬁ)gh:%‘éﬁﬁerbbﬁmév{?@teﬁm ecul ar

wei ght reac I on 'm xtur be useful to control the

(o e?ﬁl arOB'\ﬁ%'t Bsgfgsﬁuggéﬁp% rdhsbgg of B¥eiBhirfo Sk BILBRGY Hiich dormpounds.

[ 006 0aIt ormJ ate ing the polyner

L?Zgleﬁllt nﬁﬂ{ﬂé&ﬁ”ﬁi %ﬁl ﬁ é—%gtt ' %Rfeﬂ %h&] i g‘gffgcé@{e%ﬁﬁﬁéﬂuf:aé:@m@%%ﬂt Rfthé he

Y Snar y oné nore et eni cal ly unsaturated
mononer s al,; phot ARt e RAbY WRkturedis not
phot oactir(}éhg%ﬁt)%ﬁnlapen&/ﬁﬁc%‘%ﬁgbnﬁgmﬁiéoéﬂggér}at hgg%el nto the SB | ymer,
pptional crossli nke henalddg a
O ssol at INGRECTTEeDEP: | vm%vepFﬂe%ﬂﬁéPYG@O"PQZ*’#%%&WQ?%@?% A
limted to |st|at|ona | € Lis, e byl Ahers
dyes, and’r?fﬁéarhtlx ?5 "R ﬂ?’ﬂ Sé’%s \Sﬂlﬁgra?gé rré %Lﬁfufi;é:g??f%}ﬁgﬂggl I| dgbconfent
el g, " BRIBC 3% REVER °a§fpte'a£c?g%?r%'a ARy p b B PTG Y
photoactlve conponent, sho sent | f rqvi de a
fil m coatR4RPSe g‘yéf’eﬁ Be +8 'E%B?}éjrbﬁngff?gﬁ C?jﬁgngg ggr];tmé;t] BO Iq)")ii)urfgmages
Q her optional additives will be present in relati veI y m nor concent rations
in the photoresist conmposition. j0066F2%he photoactive conpound is
typically added to the photoresist conposition in 10 an anmount sufficient .
to generate a latent inmage in a coating |ayer of resist material upon
exposure to activating radiation. The photoactive conmpounds useful in the

present invention are typically phot oaci d or photobase generators, and are
preferably photoacid generat ors ( PAG) The phot oaci d generators useful in




15 nanoneters or |l ess. Suitable photoacid generators include hal ogenated
triazines, oniumsalts, sulfonated esters and hal ogenated sul f onyl oxy
di car boxi m des. Wen the photoactive conpound is a photoacid generator, the
anount is typically in the range of 0.1 to 10 percent by weight, based on
the weight of the resin, and preferably 1 to 8 percent by weight. It will
be appreciated by those skilled in that art that nore than one 20 phot oaci d

gener at oo iy 1My dteﬁ\e t@éimeaﬁ@tge%s%lman sbdUia 1 pihetaeisitphof an askastalysimeapf t he
present i nvent| on. [0D67] Oniumsalts with weakly nucl eophilic anions are

particul g Nec%@éér?% Enéd?ﬁ'a%lﬁﬁe%a&i’aﬁt a6 dalafesiatiods paratdilenepuidsmot
i nvention. Exanplés of such anions are the hal ogen conpl ex ani ons of

di val ent :-I ?%ﬁétﬁ?ﬁes‘%&ﬁk%c@r oPESldRIcR! Suchl £, saikapheid résid, mony, 25
tin, iron, |srrut um num gal I'i um i ndi um titanium zirconium

scandi um 9&%@'@126@; ) WiRd ﬂ?ﬂé&%ﬁ%ﬁﬁé‘ted RS NRRYS resie, ans ethiets

Exanpl es sul tabl e opt um sal i nclude, but are not limted to:

dlary - di i Lt §e2lf opi um salts of group VA and B, Il A and B and |
of the Pe@l%g’ﬁ thIQ%%I”teﬁj for exanple, haloniumsalts, quaternary anmoni um

h h
phosphoniyéng s g tsre@tmde@tmamw%m AR beerglasditismxoni um

of suitable opiumsalts are disclosed in

b rem S &6%%535%33( ?m@gge kg%er@nﬁtélre@@ﬂ@r%r%y prbduck IEPERSIFeRt ed

herein by re erence onated esters useful as photoacid generators
in the pr OrViskREPHERat cImhicuBl e st onat ed
esters | nﬁ?rﬁ%ﬁeﬁ%ﬁﬁ@% og&ﬁ%%%%@%%%%benz’gﬁ tosy?at e, ﬁt but yl phenyl
al pha- (p-4 (the desired

?TJUHQE' c?’clfeongl?go)(;%/ més Shbfse Q’h@rﬁor@éﬁe\’r‘nonomer e desire

al pha- ( pt'ol'uene acetate. Such sul fonated esters are disclosed in

the éeur a%rlcg-éeir Opki %ﬁéécocfé% c?ﬁ{jc %@ﬁ%gaﬂﬂjt%ﬁﬁbﬁﬂb{e cdrﬁiaeurfh ré¥erred to

3,33 or por at'e y re erence. [0068] The phot oresi st
conposi t Ie%pﬁefrhg tg%ngo r ﬁl?.\(&%ts'f% fRYrREed 8aobycie cBRpbast Morbhese

skilled in art phot oresi'st conposition of the invention

can be prienar o vl o0 a‘ﬁg Qe]éhhﬁiuﬁoﬂifk@é\l%'?tlﬁ 19 pricRSr e VAB MG SHhE lsTRSBOS T i On

in a suita tabl e sol vents i ncl ude, but are not

limted to, sg%ﬂ%ledl %%t MeSmixfllr a?)& RBfet ﬁ@rgé&@ﬂ&&%ﬁzeﬁfoh%act@hhw ene

gl ycol nononmne ace propy ene gl ycol “nononet hyl et her,

propyl en rgée}/a% o R ure@% %Bﬁt;n%?%%g?até’h QUBEK¥ALHYEs, PERBE BNBER not

2- hept andné ereo uch phot or ési st compositions may

be aggl Cog-lltlteﬁ gtg jatr}gghﬁwab%[égylr% i Sn iR RRronTHAN c&5ai ldafinRg,  di ppi ng,

roll e conposltlons ate applied by spin

i SRR St

provi de a rre ness n the specific spinning equipment
utilized,

amount - ofPA At EE ekt T i}t aRRel rhgHon S8 pRBRRE B0ad B AR Pons
| ncl udi ng, RIF.S?\A}{%BL ¥§?an§1 R4 Blpﬁepbﬁﬁtﬁqbvérﬁl‘éﬁn%g%n gé’d léé}gf)wc"b BoRler of

applicati ere ot or s are iIcally use exanpl &, the -40

conposi t 't@%ﬁn@ﬁeﬁ ggda]ﬁt%l té@ﬂepc\!a%r kvb%gﬂa ae el tht et Bhsovegat ed

with sili e pro on o ropro essors and ot her

o g8 S SLCAML ARG o PRV S| LD G, s r s .
d , I

Sﬁ'bsfréll 5t R BiBhordhe otg*r‘%v ol R P RS oo R Bt ° e

t he phot ﬁrag'g'!ﬁt% ’émrﬁpg 'IP@EEBP\?@,HH%{?&E %ﬂd%’?trﬂu yhstrate surface, it is dried

by heati s pre erably dried until the coati ng

k f |
onnar 1R, SHE 5 #ﬂ%ﬁsemttqtrﬁsﬂtﬁ?fﬁﬁ hRffRAaR BRBoub o FRRSAEAORE.
1 t {
fﬁZ"?QEnge&aésﬁdn%r 6 2 c%%iptfa%@f%uatﬁeﬁ’%ﬁﬁﬁcéﬁ Pl ffigfoi@oe 11
typigally fangess Lén‘%g‘r.&bé)Héartcyt%n%‘?iRg T/ Gre) dependant HRRAG e

bridged alkene-containing ring shown in Structure Il. Thie nortricyclane compound can
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exposure tool and the conponents of the photoresist conposition. [0072] The
phot oresi st conpositions of the present invention are preferably activated
by a short exposure wavel ength, particularly a sub-300 nm such as UV, and
nore 15 preferably a sub-200 nm exposure wavel ength. Particularly preferred
wavel engt hs include 248, 193, and 157 nm However, the photoresi st
conpositions of the present invention may be used at hi gher wavel engt hs,

such as, b%%}slep%[? d aigéélﬁ%ntiﬁhibwér&jyhh@inc@rdwﬁlmnéwd proteating §i0F3Thahe

invention w e Illustrated in"'nore detail with reference to the

fol | ow n%r&?cﬁ%h%m&?%@ the s&MR8dsdhdie dereRse ey fdrahe bhegad msbatyclic

i nventio eened"to be limted thereto. The exanpl es show t he

met hods Qb BKhAY RiidgRilof HHLAEY Bl ddees amauMRresiardorigteiionngheonmpounds,
polymers of "this invention, and photoresist conpositions, as well as the

met hods Tl RkL ﬂgwiﬁiﬁ?ré gl t%ﬁéﬂeﬁ&faﬁ@mowgkm@d inhAs ercanTsisadize The

gas chromat ograp nmass spectroscopy ( M5 Spectra) for the 25 exanpl es

were ger fior %&fﬁu&inﬁfé\@ i g&&@ il $9On S8 aRSpAren@nat 1595/ Bah 800w MBSS
sel ecti ve c}e or VSith A 30 neter Ne-5 Capi |l lary colum. Vacuum

ul travi ol et.. vari = : W m%i itRS QREE: d ( VUV- VASE) ,
measur e %hgﬁ\%g&g%zgr 'ﬁﬂ%alsg@g!ﬁ] @Bﬁ%{)l | 'am ngatﬁltz:er;tgé Lipr?ggl §1 NB. gc)fi d
is gas chy ’ iSL 1ff di s ol Ak FR: ' BRENBRbI Ot

chr omat ogjpg{éﬁésfq&'f‘%\gg%esrlgg%ht”a%es g{r? rrgf}%gég??rﬁ%ggkeszgﬁ% es g@g basgrd on

3 A AT 4 4 R RS B o

%_)5\1/3\1 :‘5?t‘lﬂ:f}’q?%'r&%?ﬁé@ﬁ%ﬁt[c%%%%tlgn6 6- hexaf | uor o- 3- hexyne- 2, 5-di ol was
Fr epgped %&ﬁzl a%sﬁé#e*?r%g é@?rirﬁ%@@ﬁ%_B%@\g,)uséfﬁgﬂih-the Bidrdrred@thod 28 maki#aShe

Engli sh[ i'on, e acetylenic diol (68 grans) was
I d i i ! sol i % j 50%
et or oo RPHIL B RTRRYBE T, ook BBk B e B e 500 L
£ oo | , g nd
e PR U A ot e i e s Pl
pr essur & a4zt e LA kA0 00 rin ) 685 raRe HedHiSoLRS oBirid eshtdn; 1200

psi g and ours: e reactor was co vented, and the contents

were co ”@%%g&{/ g?sr Pr?%eé&%?/& }-ﬁ?? ofHleY ﬂu%?ngécﬁ/%l%nm‘?ﬁe%s%ﬂh ifliheGroRRY M this Whose

structur nnr an s material was used w t hout

fur :ng:)f ergvrelg{ularl?gtb%%beg%rheat #ﬂ.?or{ng?e%t%l%o\@ iﬁ%u@é‘@ﬂfsi %Ieg;’i\‘%ringl@d [0gr5] To 3.86

gra - ane 1nh a glass tube were 10.1 grans of

Co d 1l and 2.6 | h d
Co 70 ¢ v’ o IeaHE et E o onels e TR IR e

by flash ehrongl onr aply. o050 81 A, Bferild dU6AnstEh o 2A0SAAIe ARSDINASI Ny S0%

dichloro a € conbl ne uants were concentr at ed

chr omat ogPhJ-NER: PhierYfSine RorBiialq BUbENETeHpf TS PRIFEEIRG, O 02

. I ion dete the éthers
5-(bicyel ol s % tjf}lrrt]yeﬁ{}dr%_e s }ﬁe%é?{t_c% fRe Tilibrinated alcohol monomer molecule. The

20 preferred fluorinated alcohols have one or two fluoroalkyl groups attached to the carbons
that are attached to the hydroxyl groups. The preferred fluoroalkyl groups are fully
fluorinated, for example, trifluoromethyl, perflucroethyl, perfluoropropyl, and the like. The
preferred fluorinated alcohols have the following structural formula:

HO A OH

T K

rR? R® R* R®
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bis(tr'rfluoronethyl)-1,1,1,6, 6, 6-hexafl uorohexan-2-of and
2,5-bis(trifluoronethyl) 1,1,1, 6,6, 6- _ ,

- hexaf l uoro-5-tricycl o[ 2. 2. 1. QZyhept - 3-yl oxyhexan- 2- of (Conpounds 2_and 3,
respectively) in a 70:30 ratio. This material was used as the m xture in
the polynerization in Exanple 5. 5 + He clFa cF dichloroethane F,C a ~oH 7D
a5 hr 1 a 10 15 20 25 + ~F,CCF, ~F~ CFa F,C CFa F CFa OH OH 3_ Exanpl e

> b o OBl oMoRY 5 ROuRE AR AR R RIS BB P anane- 2, 3di o ( Conpound -
Wi th Quadghecl 26 L Ol hried BB ShE BRAEELF Wl biBnghasse: U0

wer e add
2,3bis(trifluoronethyl)-1,1,1, 4,4, 4-hex or,phut an -2+ 3-4d} 9l, (Conpound
4) purchasegcfromdtrix Scientific, Co%#%%ﬁ%@{é’”@?’éﬁd%gé'gr ams of
quadr i cyclr{_%ge}n T%‘ {%Iﬁbe was seal ed and hréedia goPBUEES ¢! 8 4 hours. The
cool ed cortenfs ¢ e gl ass vessel were concentrated in vacuo and then
distilled &C52-58H and 0.4 torn to give 8.63 grans of a clear colorless
“liquid which was a 97. 7% pure (gclfid) mxture of 3 (bicyclo[2.2.1

] hept - 5- eng2eyl oxy- 2, 3-bi s(trifluoronet hgsfistrifluaromernyh)=héxla¥ $.8or obut anol - 2
ol, and i hexafiucropentane-2,4-diol
2, 5-bi s(t ¥

yl oxyhexanfgcof (
CF3 CF3 + HO j e

nmethyl)-1,1,1, 6, 6, 6- hexafl uoro-5-tricyclo[2.2.1. QZyhept-3
nds _5 and 6 respectively) in an 8D:20 ratio. F3C
et rahydr of uran~ OOH F3C CF3 85 Cl14 hr ~ CF3 F3 F3C 4

(3 -43 CF3 |' OF% Bla F3 F3C 6. Exanple 3. Reaction of
2,6-bis(trigluoromethyl)-1,1,1,7,7, 7- hexablhspifusrometiylt, 2,1@@pt anedi ol
( Compound 7)*%i th quadricycl ane. [0077j hexaflmbhe@ndessdigped by Ury et al .
(J. Og. 8, v@&lF3 33, pp 23022310) was used to obtain the m xture.
of ol efi nsFsBown : ants bel ow. 5 :
Ck3
.0 2,6-bis(triflucromethyl}-1,1,1,7,7,7-
H 3 hexafluoroheptane-2,6-diol
FC
C OH
FiC 2,7-bis(triflucromethyl)-1,1,1,8,8,8-
HO ‘ " hexafluorooctane-2,7-diol
FaC . CFa
OH
CFa
_ 2 6-bis(triflucromethyl}-1,1,1,7,7,7-
FC hexafluoro-4-methytheptane-2,6-diol
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F F3~ HOCF3 F3C HZ 7 r3 OH 3 [0078] The m xed ol efin product was subli nmed
(80 C, 0.01 - 0.05 torn) and the purified 10 m xture (8.5 grans) was pl aced
in a 300 nL pressure vessel with 3.2 grams 5% Pl ati num on carbon (60% wat er
wet, Johnson Matthey) and 3.7 grans 4% rhodium on al um na (Engel hard),
along with 145 mlliliter of 2-propanol. The vessel was pressurized and
heated and the reaction was allowed to proceed with stirring at 1100 psig
and 120 C for 46 hours. At the end of thBg-bis{nfluotdmetods$dl!.hads5.66d.ed,
vent ed ané3Che readdobF45 contents were deceflentahakak-8.4-dielcuo, | eaving

behi nd 2, 6- bj idlmyqronethyl )-1,1,1,7,7,7

hexaf | uoro-4}-: F% 6- hept anedi ol (Conpound ~ as a liquid (9.0 grans).
Thi s was used” 'thgu further purification. [0079) To 20 mlliliters of

tetrahydrofuran in a gla t ube were add - ' " nd 4.1
5B oy ol e | R e,

grans of Bgdef] cycl ane. The tube was sea]

days. The cge ontents of the glass vesse concentrated in vacuo
and then distifled a :93 "Cand 0.4 torr to give 15.1 grans of a clear
colorless |i‘gti d a 98.4% pure (gc/fid) m xture of ‘

6- bi cycl o[ 2. 2. 1Fg@pOb- en- 2-yl oxy- 2, 6bi s(trifluoronethyl)-1,1,1,7,7;

7- hexaf | uor o- 4- met hyl heptan-2-ol, and 2

7- hexaf | uagHemet hyl -6-tricycl o[ 2. 2. 1. Cﬁg' iiﬁé@&%%'lﬁéiﬁs_- HQ%%E%E%% (7)f "
- t ABoth of;

( Conpounds d 9 res ively) and un? inabs
69.2:13.1:1 at ho. €EF3°>F3C di chl oroethane 60 Cl 11 days CF3 OH C F3 7
O oH ~3C cFFFac Qb OH ~3C CF3 F3C CF3
Ch '
3,7-bis(trifluoromethyl)-1,1,1,2,2,8,8,9,9,8-
FCh2G decafluorononane-3,7-diol -
FC :
CRCFs
FC OH
EaCFC 3,8-bis(triflucromethyl)-

1,1,1,2,2,9,9,10,10,10-decafluorodecans-
HO 3,8-diol ,
EiC : CRCH
CH
ChR

CEaC 3,7-bis(trifluoromethyt)-1,1,1,2,2,8,8,9,9,9-
ERES ~ decafluoro-5-methyinonane-3,7-diol

FC

ChCH
FC OH
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Exanple 4. Reaction of 1,1,1,

3, 3,3-hexafluoro-2-{3-[2,Z,2-trifluoro-1-hydroxy-1
(trifluoromethyl)ethyl]cyc(ohexyl}propan-2-of (Conpound 10 with

guadricycl ane [0080] To 9.7 gramnms of dichloroethane in a glass tube were
added 17.6 grans of 1,1,1, 10

3, 3,3-hexafluoro-2-{3-[2,2,2-trifluoro-1-hydroxy-1
(trifluoromethyi)ethyl]cycl ohexyl}propan-2-of (Conpound 10 and 4.54 grans
of quadricycl ane. Conmpound 10 can be prepared as descri bed for the m xture-
of 1,3- and 1,4- isomers by Maruno et al 4996 vol . 29, pp
2006- 2010. Eherjube v@sgmal ed and heate gﬁ%{f) Qtrh 2¥S. 5 Fheg gool ed
contents of | asg \essel 15 were con g g f én
distilled at nd 0.8 torr to grve ams of aclear

col orl ess (@Rj;t}gffaﬁ\/\hl AIF(@fsha 98. 4% pure (gc f| d) mxture of
2-{3-[1(bicycio[2. 2.1)hept-5-en-2-yl oxy- 5 %[;[%qété'l uoro-1-(trifluoronethyl)
ethyi)cycipymyst} 1,1, 1, 3, 3, 3-hexafluo é@%{é <t '%F 50' Eeééggr_{t{?cycl ane
conpound i so Conmpounds 11 and 12, r e gl 1,’ " rat

10 CF3 ~O CF ™/~ _C F3 dichloroetf ??é'“@iﬂé'e 3p) croH 3 O OF3
CF3 12 5 18:3B:Exa OF{CReacti on of _

6- met hyl - 2, 4, Ggéq;p': tpHf | uoromet hyl ) - 2H- 3, 4; 5, 6t et r ahydr opyr an- 2, 4- di ol
(Conpound 13) with quadricyclane. (0081] To 12.0 g of 1, 2-di chl oroet hane in

a glass tube were added 7.5 g of Conpoun ’Iéef o) adricyclane and.
0.1 g of g:stg;_u:r@nesulfoni c acid (TsOH). ﬁéi%l]l %t% % zzin?d_flge&aéed to
70 C for The cool %gtents of d f ??33@ n% 'ivére extract ed

W th aqueg:u bi c #8 and t hen®€& P&%ﬁ S l? sodi um chl ori de
and t hen dm over isul fate and concentrated in vacuo and then

distilled at 52-62 C ang torn to give 9.37 g of a clear viscous liquid
whi ch was a 90 8% pure (gC-fid) m xture of

4- bi cycl of hept - 5- en- 2- yl oxy- 6- met h§7-1#s[4,262, 2tetegfiupra-1-uor omet gl) 2H3,
4,5, 6-tetrd pyran-2-of and (triftuoromethyl)ethyl]-1,1,1,2,2,8,8,9,9,

2.2.1.0z~6] hept - 3- y| daafligompnenanesdi/rdi®ll uor onet hyl ) - 2H 3
2-of (Conmpounds 14 and 15, respectively) in a 55:45

6- et hyl - 4- t'r'+cyc

, 4, 5, 6-t etlffilFpdr opy
ratio. -46 HO CF3

{FaChFC OH
. 3,8-bis[1,2,2 2-tetrafiuoro-1-
(FaCRFC (trifluoromethylethyl]-
i 1,1,1,2,2,9,9,10,10, 10-decaflucrodecane-
FCFC CRCRy 3,8-diol
OH
CH{CFib
3,7-bis[1,2,2,2-tetrafluoro-1-
(FCRPG (trifluoromethyl)ethyl]-1,1,1,2,2,8,8,9,9,9-
HO decafluoro-5-methyinonane-3,7-diol
F.CFC
CHChRs)
FCRC OH
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HO CFO CH3 3 13 Conparative exanple. ~OCF3 /J~ /~/~" ~ C F3 HO CFO CH3 s
14 ~OCF3. /~ ~~J~' CF3 HO O CH3 C F3 15 dichl oroethane _ TsOHI70CI 5 days

[ 0082] The process of Exanple 5 was repeated, except that the

p-tol uenesul fonic acid 5 was omtted. No reaction occurred. 10 15 Exanple
6. Preparation of 1,1,1,7,7,7-hexafluoro-2-nethyl-4
(trifluoronethyl)heptane-2,4,6-trio) (Conpound 16 [0083] Into a 300 nL
-stainless steel (ss) autoclave was placed 22.8 g of Conpound 13, 4.5 g of
5% Pt on C (50% water wet), 4.8 g of 4%h on alumina, and 150 nlL of :

i sopropyl al cohol . The autoclave was purggdiyiiiorirhét@en 11hen,shg @t ogen and
then heat éfd3%o 100 C and the hydrogen prgSsiis GhethlRetahe-21d.digP psig with
hydr ogen parg—allowed to react for 143 hours. The reactor was then cool ed,
vented, and di scharged through an iniine filter. The filtrate was
concentrat'et”in v@gcuosto give 18.4 g of a clear liquid which was 98. 4% pure
Conpound 16 by gc-fid. x4CF;0BH CF3 HO 1 /CH3 F3C 0 CF3 Hz/ Pt on C and Rh
on A1203 1100 psig FH3 1Q9¢1143 hrs OH CF3 HO 1' CH3 F3C HO-CF3

§

F.C 1,1,1,7.7,8,8,8-octaflucro-4-methyl-6-
3 [1,2,2,2-tetrafluoro-1-(trifluoromethyf)ethyi}-

HO—> 2-(trifluoromethyloctane-2,6-diol
F3C )
CF(CFa)z
FaCFC OH
F2CFaC 1,1,1,2,2,8,8,9,9,9-decafluoro-5-methyl-3-

[1,2,2,2-tetrafluoro-1-(trifluoromethyljethyl]-
7-{trifluoromethyl)nonane-3,7-diol

1,1,1,7.7.7-hexafluoro-2,4-dimethyl-6-
(trifluoromethyl)heptane-2,6-diol

1.4,1,7.7.8,8,8-octafluoro-2,4-dimethyl-6-
(trifluoromethyljoctane-2,6-diol

1,1,1,7,7,8,8,8-octafluoro-2,4-dimethyl-6-
\, : [1.2,2,2-tefrafluoro-1-
HO g (trifiuoromethyl)ethyl]octane-2,6-diol

/! .
FsC >—\
~ R—CF(CFah

FiCF,C OH
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16 5 10 15 Exanple 7. Reaction of
- 1,1,1,7,7,7-hexaf |l uoro-Z-net hyl -4-(trifl uoronethyl)heptane2, 4,6-tri ol

- (Conmpound J with quadricyclane. [0084] To 10.1 g of 1,2-dichloroethane in a
gl ass tube were added 10.3 g of Conmpound 1, 3.3 g of quadricyclane and 0.1
g of p-toluenesulfonic acid. The tube was seal ed and heated to 7D C for 5
days. The cool ed contents of the glass vessel were extracted wth aqueous
sodi um bi carbonate and then saturated aqueous sodi um chloride and then

dried over sodium sul fate and concent rat1e |3rg Eﬁgy@@@gzt{gqug -trifluoro-

chr omat ogriadkhed fom silica gel eluting W|t ene chloride to give 4.53

g of a clear,[™igscous |ight yellow oil Al GHE afod)
. m xture of = V&Hﬂ WeBNEadHER)Hrap
6-bi cycl of hept-5-en-2-yloxy-1,1,1,5,7,7hexaf|uoro-2-nethy|-4-(trif|uo

ronmet hyl ) he 26 iol and :

1,1,1,7,7, ; -2met hyl -6-tricyclo[2.2.1.0z" 6] kept-3-yloxy-4-(triflu
or onet hyI ) hept ane H{— di ol (Conpounds 17 and 18, respectively) in a 53:47
ratio. -48 - Ir B CF9 5 10 15 OHC + HO ~CH3 F3C HO CF3 di chl or oet hane

TsCHi 70C1, 5., d CF3 17 OH CF3 H3C CF3 H3C
C; E;aanFE}'ayéggg%eactl on product - of EH {fagﬁgéﬁ%%dé&gﬁgiw e

2, 5-di et hyI cé@exadl erte and hydrogen i #h-800 ni
as charged 22.26 g of 2,54 W%}Pﬁkﬁ{)ﬁe Op%exadl ene- and 134.14 ¢

ss aut ocl aye
of hexafl u etone. The reactants were heat ed to 165 C for 48 hours and

119 of lig R| | O\@FQ.CF consisting of bis, tris and tetra-tHFA adducts were
obt ai ned. Pie bi s adduct was renoved from 68. 2 g of this
mat eri al

¥_— 48 2 g by Kugekohr distillation at 87 - 97 C and 0.5

torr. Continuing fie Kugel rohr distillation at 110 - 127 C and 0.4 torr

gave 16. 34§ of cpgteyial which was hydr odehbldet S, Fopnallwero-Bhdo a 1 L ss

aut ocl ave wWag Iaced 16.3 g of the di ol &.23,%P-penieBuorg:-Trhyirary- 15'%Pt on C

(50% wat er t& B g of 4% Rh on al unihad22aetralewont of i sopropy

al cohol . TheE™s tocl ave was purged with ﬁ(ftlﬂ%@ﬁeﬂmaﬁhyﬂ%@@@@m‘awme%t ed to
psi g hydrogen for 45 houftsfluramefwheedan@® t hen cool ed,

. gadrghrough an inline filter. The filtrate was

Al to give 12.8 g of a clear viscous liquid whi ch was a

m xture of 2, 9- b',a;ﬂ-’gﬁl uoronmethyl)-1,1,1, 10, 10, 10- hexafl uoro-4,7 -49

di net hyl decane 2,9-diol;

2, 9- bi s( thDL] usfanet hyl ) -1, 1, 1, 10, 10, 10; 37344 ﬂ”°rcin2'{31ﬁ' '°3,3-trifluo
ro-2-hydroxy rifluoronethyl)propyl ] %B% ?

4,7-bi s[3, 3,2 r1 £l uor o- 2- hydr oxy-2- (tri u'gdr?gnr?e g%"’%ﬁ xyé)bgtab sFtriquo
romet hyl ) - i, 10, 10, 10hexaf | uor odecane- 2, 9-di ol (Conpounds 19, 20, and

i&zﬁraetio of 54.0:90.9:5.1 by gc-fid area% 3

1,1,1,2,2.4,5,5,5-nonafluorc-3-{3-[2,2,2-
trifluoro-1-hydroxy-1-
{triflucromethyl}ethyljcyclohexyf}-4-
(triflucromethyl)pentan-3-ol
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19 rt r 1. hexafluoracetonel 165 Cl2 days 2. H2IPt on C and Rh on A1203 1100
psi g H2/100C1143 hrs F3~ HO CF3 20 HO CF3 FgC V HO CF3 C F3C 21 F3C COH -CF3
F3 -50 5 10 15 20 Exanple 9. Reaction of m xture from Exanple 8 with
quadricyclane. [0086] To 5.1 g of 1,2-dichloroethane in a glass tube were
added 4.84 g of the above described m xture of Conpounds 19, 20, and 21.
and 0.50 g of quadricyclane. The tube was seal ed and heated to 70 C for 40

in..Th d duct trated hed
Si i ca geMQUyEHFT h hexanel et hyl ene 'g;ﬁ?ﬁ%gﬁggfﬁéﬁﬁ'ﬁ%iﬁf@f a

m xture of thp nor bonenes:

4-[5-bicyclo r%p% hept - 5- en- 2-yl oxy- 6, 6(tﬁ I'ﬁgﬂ%@yﬂ CIC’If.'eigyl(trlfl uor one
t hyi ) hexyl J ot bi s(trifluoromethyl)-1,1 X BFT Iuo eptane-2 6- di ol
and =

7-[2-bicycl O ) I%: P% en-2-yl oxy-3, 3,3-fifluoro-2(trifluoromethyl)propy

i]-2,9- bls(trlflur&ﬁ‘bt,hyl) 1,1,1,10)
10, 10- hexaf | uor o- @ﬁﬁﬁﬁ)l decane-2,9-dioi and the two nortricycl anes

compounds: 7-[2-bi cycl of 2. 2. 1 6b|s(tr|ﬂuorom thyl)-1,1,1,7,7,7-
) hept - 5en- 2-yl oXyG 3 %pfp,mw&z@d%ﬂ; s(triflu

a3-trifluoro-2- (tr|
oronethyl)-1, 1g , 10, 10hexaf | uoro- 4 *jzﬁ 8 RMs_diol
2,9- bls(trlfluorone hyl)-1,1,1.10, 10, 10h ﬁ@r@g ngylﬁ*e?-% [3, 3‘% trifluo

ro-2-tricyclo[2. 2. ¥ Eg>]hept 3-yl oxy- 2(tr|fluoronethyl)propyl]decane 2,9
-di ol- (Compound 8 (norbornenes) and Conpounds 24 and 25

i ' PH with a conbi ned norborriene:nortricyclane ratio
of 71:29 by go-fgrh 22 @83 F3 CF3 CF3 ~ CF CCF ~CH O

HO CF3 2,9-bis(trifluoromethyl)-1,1,1,10,10,10-
hexafluoro-4-methyl-7-[3,3, 3-trifluoro-2-
hydroxy-2-(trifluoromethyl)propyl]decane-
2,9-diol

1,1,1 ,7,?;Y-hexaﬂuoro-2~methyl-4-
(trifluoromethyl)heptane-2 4,6-triol

HO. CF, 6-methyl-2,4,6-tris(triflucromethyl}-2H-
3,4,5,6-tetrahydropyran-2,4-diol
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s a CF3 F3 F3C O CFs OH HO CF3 CF3 24 25 F3 H -51 A later eluting

mat eri al  Conpound 29 was al so obtai ned, which was found to be the reaction
product of Compound 21 and quadricyclane. 29 5 Exanple 10. Preparation of

©2,6-bis(trifluoronethyl)-1,1,1,7,7,7-hexafl uoro-4[3, 3, 3-trifluoro-2-hydroxy

- 2- (trifluororrethyl)propyljheptane 2,6-diol (Conpound [0087] Into a 1 L ss

aut ocl ave was placed 35.7 of the oI efin (obtained as described 10 by Ury

L g it e
al cohol . %‘geﬁg §% Oﬁiﬁﬁta‘ﬁ% S plRE ged h‘é’h%geﬁ'ééxfs &0 §1£ 90 0¥ ref%%rboﬁﬁgnéd"'e”

heated t & rogen pressure a usted to 1200 psig wth

2 A BB IS i e

vent ed, a?n trate was

concentr ke @%ﬁggrgg”é B Ro el & ML ng BpoMLBuRs 1945 % pure

Corrpound eaCtion o

2 (U1 BT O Eﬁ*@éq%w%“?%{ R g e R O oY e,
temperature to the boiling point of the solvent. The pressure of the reaction vessel is
preferably atmospheric. The reaction time for the first step may range from about 0
hours or ihstantaneous to about 17 days, typically from about 4 td about 12 hours.
[0052] Alternatively, some of the fluorine-containing bridged carbdcyclic cpmpounds of

10  this invention could be made by alternate routes. Two routes that might be envisioned

by those skilled in the art are: 1) addition of the mono-vinyl ether of the diois to
cyclopentadiene and 2) the base-mediated addition of the diols to a norbornene halide.

Both reactions are as follows:

D SO Pt

R? R®R* R®
X H A base OXA OH
Lb” HOASC 7 e
RZ R3R4 RS RZ R°R* R
15 X = Cl, Br, |

[0053] The bridged carbocyclic compound of the present invention can be polymerized
by itself to provide a homopolymer or with at least one _other ethylenically unsaturated
polymerizable monomer to provide a copolymer. The term “homopolymer” as used

20  herein refers fo polymers comprised of repeating units of one bridged carbocyclic
compound, for example, a norbornene compound of the present invention. The term

“copolymer” as used herein refers to polymers comprised of repeating units of the
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[0088] To 15.0 g of 1,2-dichloroethane in a glass tube were added 12.9 g of
Conmpound 5 26 and 1.2 g of quadricyclane. The tube was seal ed and heated to
55 C for 40 min. The crude product was concentrated in vacuo and

chromat ographed on silica gel eluted with hexaneslmethylene chloride to
give 3.93 g of a mxture of

4-12-bicycl o[ 2. 2. 1] hept - 5en- 2-yl oxy-3, 3, 3-trifluoro-2-(trifl uoronethyl)prop

1]1-2, 6- , | ,
g ]6 bi s( 19 ?drﬁi&%% '8%(53#8 @H%%:beb% c%oflth% p;gsheg( @Plgﬁlﬁtg{noéi%r ?Ué@gérg@?aﬁutﬁoﬂaﬂbaﬁm

trifluor g’” latd{j@?‘,gﬂ &Lﬁe%ﬁ# 39%@:@& BBy ard Cad intluder ferBxamiplgpr opy| ] hept

ane- 2, 6- oun respectively) in a 63:37 ratio. CF3 C 3

oG o Tehdaiy digmdoVbinbd %ta\f,c%r%aft E@?m@kg 1drRSVECESplyma sy Exanpl e

12I Pol y zatlon D 0089] Thi’s netal cat al yzed f

A 70: 30
Compoundes 'p‘r’%ﬁﬁﬁtmﬁégﬁﬁe{d&%&% o TR R " fer i 2abl 6 20
eSS SR IR PSS I
o oi 1 verto FSEed PastshRy FsRE oS ao‘*ﬂ? %ﬂ%‘“fh?*gﬁﬁ b I ets el yat
m xt ur e Scrrsﬁn'f, F;g;gs‘; 6299{?22 Speirsé 2%63 ﬁTheE%ymgﬂg%a%ltNeefoll&blh@r' de

f ormed yringe m croneters The cl ear
yeIIOM/squtlonfmas aﬂﬂed to the degassed m xture of nononer Conpound 2 and
- 1 somer HﬁBWH% @nFW% ficyclane conmpound). Wthin five mnutes the

sol ution becane cloudy with sone white particulates ih the yell ow sol ution.
In'<_ 2 hours the solution had 5 solidified to a whitish gel. After about
19 hours the contents of the vial were renoved as one sem -rigid solid.
This solid was broken into s Ir)pieces and di ssolved in 25.5 grans of
tetrahydrofuran. A small porti‘on’®@f the solution was anal yzed by gc-fid.
The initial ratio of adducts 7030 and the final ratio was 1:77

i ndi cating that conversion of th glynerizable mononmer was 99% The

pol ymer was precipitated fronlthigﬂ tetrahydrofuran solution by adding it
to 1000 nL of hexanes to give 3 rans of a stringy white solid which was
dried at 50 C and 1 nillibar to R*€dnRAnt wei ght of 3.62 grans of a
fibrqds white solid. The final y|quN%ﬁ this polwv?rlzatlon was 95 %

[ OQQ1] As previously stated, conpound 3 does not react during the

pol ymeri zation, and can be i solated from the remai ni ng sol ution by standard
i sol at i onyhanrsh @YMHeé ireddlioamg Bhuqurecethutey)) such as recrystallization,
distillation, or preparative scal e chromatography. [0092] The nol ecul ar

wei ght (MWN §§$detern¢§bd by gel perneation chronmatography relative to

pol ystyrene ecul ay wei ght reference standard (GPC relative to PS

st andar ds) verage nol ecul ar weight (M of 133,000 and wei ght -
aver age nol ecul/ar wel htpéhMb of 440, 500. 20

R R12 V)

15  In one embodiment, the polymer has the following formula:
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Exanpl e 13. Pol ynerizati on of nmononer Conpound 5 [D093] This netal

catal yzed pol yneri zati on was conducted in a nitrogen atnosphere. A 46:54

m xture of Conpounds 5 and 6 (6.04 granms total = 6.5 X 10-3 ol of 25

pol ynmeri zabl e nononer Conpound ~ was degassed under vacuum and pl aced under
a nitrogen atnosphere. -54 [0094] A sanple vial was charged with 23.92
my' (6.5 X 10'S nol) of (rl3-allyl) palladiumchloride dinmer, 45.11 ng (1.31
X 10~ mol) of silver hexaf}uoroantinmonate, and 3 nL of chl ordbenzene. The
catal yst m xture was stiryed fory20 minutes at 20 C. The silver chloride
formed was filtered off w a 4ér|nge filter (0.2 mcroneters). The clear
yellow 5 catal yst solutlonjlﬁ\@ ded to the degassed m xture of nononer
Compounds 5 and i sonmer Conf ¢ 6_ (nortricyclane conmpound) to give a clear
yel | ow solution. After 20 hbur§é the clear yellow sol ution had become very
vi scous but had not gell ed. 6§;§:II portion of the solution was anal yzed by

gclfid. The initial ratio ofRadgucts were 46:54 and the final ratio was
16.6:83.4 indicating that c ion of the polynerizabl e nononer 10 was
76.6% The viscosity decreased dr tically with the addition of 4.88 grans
of ethyl acetate and this solutiofg was added to 200 nL of hexanes. A white
precipitate forned and was fil R RYom t he liquid. The polyner was dried
at 50 Cand 1 mllibar to constanppfight to give 2( é)grams of a white
powder. The final yield on this polynerization was y % The MW as
determined by GPC rel ative to PS standards 15 was M = 19,000 and M', =

ﬁgt Sf’ocaﬁéﬁﬁieﬁn% RV OE B 20 8 ARG TP CarPul ARSB °

1 or nattgézﬁ%ﬁa&'ﬁé%ﬁaweﬂeﬁn gr.%fg. ?E%?rs?ﬂ P porBERLFS fom Al
B! Bog RS %?%“@%?ﬁe”?%ur%?%@ca&b@ﬁﬁ%ﬂagg A A e
?01815x"?@éﬂ§m§5¢>fpr piabl) 1B 37 168, S PRORAI SO Y 2 TR or obenzene.
ehi or 1 de PRBFIAER w%’ﬁféﬁt@hﬁr (el ket E;&H%ééw?ﬁ%r%%? i eripiet !

i xture. oSN B RalSesaRin ogiadng it PRoae LRIt Rt eRPS o ane.

After 5 hours the (il ear yellow solution had becone hazy and a sli ght
preci pi t AV CPRAYEBY: After 21.5 hours the stirring had stopped with a

Sol uf Son?ﬁpasﬁ TaeEHain frSed o P Sl g%gfggea@sgﬁf@#\g?@gaggﬁmgggzt 7% of ¢ he
ori gi nal yneri zabl e nono s stil ‘tgﬁi f i ndi catl nr‘%o t conver si on

of the p&P W*@&BWOHB%W@V w-f@e%w ong,ahar £y be t he
addition of 0.7 grans of tetrah drofuran an eci addi ng the
resul ti n@'”%@fP[ﬁt‘?‘gWOPBmQO@ RI™ &f eﬁ'@)@éﬁ@ me’l’hgt%”fcg %Hn%c;‘l"v#’éfmﬁﬁ% M, eg at
50 Cand 1 mllibar to constant wei . , i white
slightl yCPWB?%kWW ig thergid, ip¢lpde thepe 'ﬂ"egﬁ” ?W? E ‘é’mey%érnﬁé%?qﬁséﬁ ﬁggc’%? 1 %
based on pol yneri zabl e nononer. The MV as determ | ative to PS
st andar d&" ‘W%UFP\/@ ad mmeshit s Wile nisisagnse, Eggpter %xaﬁg%e(%% E"%ol ymeri zati on
of nmononer Conpound 11 [0097] This netal catal yz ol

condiet e&thyf?népaﬂwmj@rﬁg%qWﬁ@ﬂﬁ@ﬁénclweaiowam@(& 3’?%8 Py %Fﬁﬁé h@ai’\ffag?nd 12
(6.77 grans total 4.5 x 10~ nol nmeri zabl e nr?geh% nB(?uR a151 ) was
degassed MATGEIETY g MEEND g3 Vie @EPAY) d'é Uyl“as‘?ﬁ’t?‘ftﬂggﬁ " 506 ® e’fy 098] A
sanple vial was charged with 16.49 )

pal | adi uffcBAMY}i kPt megctyls £-atbyihgry- Od%"x”‘i%yhoqgrg%g’l'g r\ylepetyi “and!

hexaf | uoroanti nonate, and 1.5 grams of chl orobenzene. The catal yst m xture

was stirsteanidmeddasi/aterand the ibe): winyhatemalit OPORRIGIS H S N EF S ias il t er ed

off wwth a syringe filter go 2 mcrometer}_I The cl ear
hydroxystyrene, alpha-methyl styrene, para-methyl styrene, chlorostyrene, vinyl toluene,

20  dibromostyrene, tribromostyrene, fluorostyrene, difiucrostyrene, trifluorostyrene,
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10 yel | ow catal yst sol ution was added to the degaSsed m xture of Conpounds
11 and 12 to give a clear anber solution. After 3 hours 2.25 grans of

chl orobenzene were added to |l ower the viscosity of the clear anber sol ution
whi ch had becone very viscous. A small portion of the solution was anal yzed
by gc-fid. The initial ratio of adducts were 1.87:1 and the final ratio was
36.6:1 indicating that conversion of the polynerizable nononer 15 was 97. 3
% After EtyREAY hetRRBbRhGd MR tRERE Aiky? nbisRAIeWB S COSI ty
further é%tgafpﬁggns r%gég%ﬁ;%ﬁé?r%ma@é pr’eeci pitat gd byt)ggdi ng y;phe solution to 200
m. of he WALk 8bd B8 ke RNhyledtbls! (eRANViIAWaBsta@aSt ant
wei ght tg%?@eeny%@%%sgﬁ%fd a |1t|95rg“Et gray pomggr/fyi brous( lsgcajlli . The final

o"ps ot ARLTerb Rl Shl S UG AR oo s ot B R MR Bra B et ve
Copol ' i.gn of . PRIV ¥ s DR ininG Vi
oi eyel of 290y Ao, BRARESEE PR Bloriabh® zoty o STGREL Bropan- 2-ol)
NBHF 0099] ., Thi : i i [
A1 1 ofen “ArbtRe rerbEeR i, At R BRI ATC I ST 1 D rame

| = 1.7 10~ nol of I I I d AN 0. 12
o ams . Amgnfagtyamios, Ao FE KT AR (8 o e RIP AR 3RO er

., [ 0010 A ' |

ﬁi)lme)_:? ﬁ?eﬁ};r)#y@?m%ﬂ%%?ﬁﬁ%?ﬂ?#@#r%@@aé GaBatebylRelsiet grde o)
cat al ySt Tl OF R0 PERV TR Ut de e Mot ds YRR e ane

fornmed. was Eitltered off wwth a syringe filter (0.2 mcroneters). The clear
yel | ow s&F8'Bn was added to the degassed mi xture of mononer Conpound 2_,

; Zﬁa”?ﬁeg?@??i?q?fﬁﬁ %ﬁéﬁ%ﬁﬁ%ﬁ@s@?ﬁ@? S0 nchathel FIdF Copd i AR the

. iy m i . L
bour t o biased BORlE BBt or e Plesfitinfarih s Rlcririe Sghfi okl ot &
| ayer. A small _.portio f.the sol uti . . fiatbg No nmonomer
Cog_poun_d mPNGe Jig §ﬁn?£ﬁ?agﬁqr§e%ﬁeﬁ%' §} l 'g?ﬁa'i %I!%pun@ BN%&}{,& renai nedh
Lgg'oZ%Qgﬁéaqﬁgﬁsﬁ%w@?@ﬁ%@yé%’@%89903’8'5’%?9 il é’h%ﬁ%‘?%ﬁf@"@%ﬁ?ﬁé vas

utj 20. T ) ini

et any aMeRE SR Ealeaer et 2 ﬁ?oaﬁeéé ?ﬁﬂdﬁ%ﬁf&%@t@t@%&ﬁﬁﬁ Ui seb
P omctant StipstihuBG0 8RS g rehlrRsgs My Lkl Shd nithdy Bderg 251 1€ 2

this polynerizatjon was 55 % [00101] The nol ecul ar weight (MN (GPC
rel ati veﬁtBerﬁabledﬂa'&%%rf ash “é?'°§o,500 25 and Mw of 50, 000. -58
Exanpl e 17 Pol yneri zati on of Conpounds 22 and 23 starting with a m xture of
Conpounds 2. 23, 24 and 2%5. [00102] cFhis netali\cat ab zeg)i_polyrrerization
was condug Fn_ag-inert nos %Nﬁ m Xt GO frrng 0.93 g

pol yrer i Zabre’/fehofers (7 10' 3-Totgywas di'ssof vé n chl or obenzene and
degassed under vaétum I's solution was placed under *a ni t rogen

at nosphere. Conpaounds_24 and 25 were present in the m xture, but did not
pol yneri ze. (00%0 anpl e vial was charged with 5.6 ng (1.53 X 10-5 nol)
of (n3-allyl) pall a chI@Eide dimer (FFW = 365.9 g), 10.6 ng (3.07 X
10'5 nol) of silver “¥§ hexafluoroantinonate ( F.W = 343.6 g), and 0.7 g of
chl orobenzene. The catal y5tOfi xture was stirred for 20 min at 20 C. The
silver chloride formed wa$ ¥iltered off with a syringe filter (0.2 Nm to

monomer O dnpaedembirdmseie s el pEMieaif ek g iR 1,
Top. fhaseoaal S biBATIE e Aol I 4 RaToRar ISR L P8 vefal U
2dduct o abrosse 1 The gorarmomR aPUris terise ot Sal P RERT RE R R iRl ane
20 of 1 B RyRSPOYERARI e Rt At SEUPORRS 18 O & RONBL e odast f on.
miespzf)lylrjr:airon was added to 200 nL of hexanes to preci_pi tate the pol yner.
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20 was filtered washed with hexanes and dried to give 0.72 g of a white
powder. -The final yield on this polynerization was 77.4 % The MN as
determined by GPC rel ative to PS standards was M' = 38,500 and a M', =
78,200. By VUV-VASE the absorption coefficient at 157 nmon this pol ymer
was determned to be 0.66 Nrri'. A base solubility test was conducted by -
pl aci ng drops of 0.26 N tetramethyl ammoni um hydroxi de (TMAH) onto a 25
Film Filpg gtl e ())Eﬂjg:oﬁ@fs LG BrdiértPg gﬁﬁﬁﬁthé@dz&hﬂﬁ@mmdﬁ@d urihea Y e

18. Polyrrerl z ound 17 starting Wth a mxture of Conpounds 17

and 18 [Oﬂﬁp% eﬂ?'aidgﬁ%yoiﬁa%'ovo’a%@ﬁgabwl PRIGIRr&\BS CopitduURESEr this an

i nert atnosphere m' xture own bel ow along with sone other m nor

component s 30 tlelrdihbosanRRTRN, (AbeBiertibsrrsradaer

vacuumto give a sol uLf| on contalning 1. pol yneri zabl e nononer (4 X

10-3 mol) %@8?6@ ;rto'ugg a%@s&tﬁﬁ%oyg%ﬁ s% JQI{)A}' ﬁg&%&lﬁgf@%wﬁ grdupsl 9

0.97: J 1 vial was charge nmy (4.14 X 10-5 nol)

of (rg3 ?@sﬁlc}ese%%&"ﬂ&% %x%ﬁbtgg Pﬂ#’ﬁ?%ouﬁﬁb@te%rﬁ %F]céxfgrje@ 8 (BPwheRfPrsi | ver

hexaf I"uo t1nona or obenzene e cata yst m xture was

| 3&1%;3%;@?%%%“?@? e x?aefP?H’rYJ@C‘é’p%“%‘F‘SW ré@ﬁ"’%ﬁ‘iﬂf’%ﬁwr*ﬁgoi‘?f
2
he. monorg i elE B RERFE: hies M @‘?%’@%3‘5@3@ P ab o
Af 48 h th I
e or ayi SAPRI BB TR el B PR C3FY sRAMIBPAR: o' e analyzed by oc. The

initial ratiyo of adducts was O. 97 1 and -6D the final ratio was 0.37:1

i ndi cating QWabl e nononer was al nbst 61.8 %
Upon addi 2. n(g e‘g dr of uran the sol ution becane transparent
but col ored. Fp@l y Fa vl pr ¥§)| tated by adding the solution to 200 nL
of hexanes. The pol yrer FW@S fblFté)red shed with hexanes and dried to give
1.0 g of a H whit povvde Jhe |nal%ld on this polynerization was 56. 2
% The MWN a% e to PS standards was M~ = 11, 200 and
a MV = 22,00 t he absorptl on coefficient at 157 nm on

t hi s 160l ymer ?ledto be 1.36 um'. A base solubllltytest was
conduct ed bég pI aci ng_dr ORS of 26 N TMAH onto a Eb B

pol yner Vi@PeSl otyranatiyefyd ﬂ@f‘dgﬁﬂl EAsbRCYCHC FesameTsOf 'ﬁﬁ’b‘feé‘t"i@ca'b T“yrrerl zation
of Corrpound 27 starting with a m xture of Conpound and é'bq J800106] A
simlar Vﬂ%‘lﬁ’ig\ﬂ%‘é{%'{)’dﬂ'@ﬁiur#ﬁ? HONGaEE ﬁ?@@‘é‘?gﬁoﬁé ?'6HB%-above was

used to prepare the honopol ynmer of Conpound 27; e e% é é s case, the 15
pol yner i zl%zﬁm\es/efssu&mmmsa@vm@pt@t?ﬁmsm@ﬂpst@ PI? s érUguEeﬁé’irﬁDnorrer

in the reaction nedium The resulting polynmer had a M = 18, 000; Mv =
34, 000. BBedpAVS:20. Pol yneri zati on of Conpound 29.

e 8 oIS SVeL

0.0
/ FaC M~
FsC

[0060] it is also possible to have the protecting group incorporated in such as fashion

so as o be non-fragmenting {see below):

-36 -



[ 00107] This nonomer was polynerized at roomtenperature in a simlar
fashion to the 20 procedures descri bed above. The resulting polyner had a
M~ = 13,500; Mwv = 21,000. -61 Exanpl e 21. Preparation and pol ynmeri zati on
of
6- bi cycl o[ 2. 2. tj hept - 5-en- 2yl oxy-2, 6-bi s(trifluoronethyl)-1,1,1,7,7, 7- hexaf
| uor ohept ane-20l (Conpound [ 00108] The reaction product of propylene and
- HFA (2, 6-bis{trifluoronethyl)-1,1,1,7,7,7 5 hexafl uorohept - 3-ene-2, 6-diol)
was obt ai ned described by Urry et al. and distilled at 65 C and 4.5
torr. Into a ¥/L ss aphocl ave was placed 39.0 g of this glefin, 4.6 g of 5%
Pt on C (60%/Aat er .6. g of 4% Rh on alum na, and 500 nL of i sopropyl
al cohol . The autoc purged with nitrogen then hydrogen and heated to
120 C under 1100 p&i ogen for 3.5 hours. The reactor was then cool ed,
vented, and discharg O through an inline filter. The filtrate was
concentrated in vacuo ta\give 35.1 g of a clear liquid, which was used
without further purificafion. To 10.4 g of dichloroethane in a glass tube
was added 10.2 g of the saturated diol and 2.5 g of quadricyclane. The tube
was seal ed and heated to 60 C for 20 hours. The cool ed contents of the
gl ass vessel were concentrated in vacuo and then distilled at 62-64 C and
0.2 torr [P vepgymegmay be rierapd vsing deobridasd qarkpsyelicgamaeURASra 97. 7%
pure (GC-FID) m xture of norbornene Conpound 30 and nortricyclane isoner of
Conpound S8UPPHNEs @dhig invextipn as a-manamperdL ngmoners a3d qrionalyjat igasbrae 30 was
pol ynerized at roomtenperature under simlar conditions fo 20 those
descr ? be@gh gthylenisaliy gosatheated monamEe UsBER IyPiaalaolreeFatR POFe O BYFEas zabl e
nmononer was added to the reaction nmedium The nononer conversion was .
det er m néd'kippixRRyiZakem seluligh Rplyinerigating, batchpeivmarizatios SHERENSINE day. The
pol ymer was precipitated by adding a tetrahydrofuranl chl orobenzene m xture
of the reayFesaatiancafmUision pelymeszatian. fiheraalyrprigptiem restion canbe intiatpe
polymer had a M= 39,800 and a M', = 91,200 as -62 determ ned by GPC
r el at i vePY 8 es-radigaRalyserizatiprinitigtonren 3 metep patalyse Apuinitietosar pataiygl isne
glycol methyl ether acetate gPGNEA) onto several silicon wafers. These
films wePetanht fos gpein tbeprerant inyphtian asloeg asil@rtahies thapelymerizationmiiérest ood
by those skilled in the art that solubility can be achieved by
copol§ mefeutie pend withertsubsiantdlyorepireiondng et the bidgerk carbaeycia epmropyd a
suitable acid | abile group. Exanple 22. Control of nol ecul ar weight.
[00110] TRNetee begrserali thewnalynmesdatipmisgelianamay be cenduaies by pembipingcutear
wei ght of the polynmer by adding a nol ecul ar weight nodifier. W found et hyl
acet at e Pompee Yrapoiyapnepeisde fgrmes fepstion mixteig pddng avweial ea@lysi®bunt  of
ethyl acetate was too high (9 fold nolar excess vs nononer), polynerization
di d not BRIFTIETZatontNEater iethe esaatiemsixtated od effedingaelynerizatiorpreagtien hy |
acetate vs nononmer led to high MNpolyner. A sunmary of the effect of ethyl
acet at e Whilripadinglos coaliigthe spstertibnensaspy! The timsf ardolepeearaiure conditishown i n
Figure 1: 15 Figure 1. Ml ecul ar Wight Reductionl160, 0DO-r-~-z140 000p 12D
ODD-151 0 0fop tiezohgnenaatopreaction to occur depend upon a variety of factors such as whether

hy

solvent is used within the reaction mixture, whether a metal catalyst or polymerization
initiator is used, trfgger means (i.e., |ight, heat, radiation, plasma, etc.), polymerization
conditions (i.e., temperature, pressure, solvent, concentration, and additives), and
the like.

20 [00€2] In embodiments where a free-radical polymerization initiator is used, suitable
initiators include, but are not limited to, Vazo initiators such as 2, 2’

azobis(isobutyronitrile) (AIBN), hydrogen peroxide, tert-butyl hydroperoxide, sodium
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> ~ 60, a40 ODD, 20 000D20 5D 100 150 200 250 300 35DMbl e % Et hyl Acetate vs

Mononer , x~s~ ao, ~ std, ~,~ ~= ~"s~~rr~~.~ -sF' ~ ~i.au~; i t3..~a ~~, ~"'.k

951 [.nl .~ $>~S~I ~~JS ~Ilwdmg .,~~hYg'~~ | X' ~,a"~"~ 1 §' ~~~~ns ~~'~j

~Nk~. ab ~*"IP ~~, .. -"~~rdr~AJ~"r~" k b G¥ 31li .;r- ..~a s y. ra~-,uy~ ~N

s~fi ;.y~i x; r ~" ,f~h !~ ~~rwE* | .. ~ ~~, Y.~ 7 ~g~,y S ~ .S ..*; ~

.a ~ Mgr ~* M F~ ~ kf t~;, ~55s ~, , k'" "3 ru. ~ ~J "?~.~,89 n - Tar

T 3’ ygérsﬁffatg; ;§ot§s~sitﬁ}ﬁ>bérsﬁﬁﬁi% ftiupsl pdtrsdfate; andhéiiike:. I aftermative ~ Fy' ~' A *

o ~ ~~~, gsw ~.M7i'. i .~1~,~~ s a~~~sd r~

d- G dln‘fentsx mé:arp(c\BAf:m@hz'ﬁt‘aﬁ*cafa\}yst rrigy B Uset. smtaﬁlhmetgd k s'v'iih

~. ~Ns~ 2 ~I "Ayr aa,~~~aF i'* ~~"ud~:n x~k w

e aF '&ﬁfd@' but aré hof Ilrﬁited ta,*pailadwm nickel, froh, tladilim, .~ J.
PSIyPﬁ&nE&;ﬂoﬁ data ety ind urarg nof lirfted 13, pallagiofn, nick o e

' E*’ ’ Th dJ @a du$d1 nUm*‘THE efeﬁed catalystsdne~r

o 5mrco%aum> c:h,i_'cm("ﬁflunfI cﬁbé\t Thodi, @ na i rﬂmﬂ e e ey ot ot (e

=63 Ma%]une‘qﬂélée Qr%n o?é E'l%lfer%l?tﬁétlgd@hﬁ@nﬁ ‘ﬁfi:kélo a significant reduction

in rmno r-conversion. ast from polyners of Conmpound 2_ having a M-

of < 45, féq%ﬁre&ﬁs@%ﬁa ‘|§f e eg&t'}q@w péf#é@wbéa%mb&@mgéency of

pol ymer rop ene glycol nethyl ether acetate (PGVEA) was

used as biyGrsm 860 & 50,0e0,ed
t hr ough 5"%8&0; i c:g)httE Piﬁsgﬂ%ﬁ%ﬁsﬁﬁpﬁéﬁ 0113] The wei ght

per cent %mga mikt SR Sy \f\%r% i 1 {834Ehd, Anfliakayp 10006520 oboteFergirnaattad 10

pol ymer approxi nat nm The wt % solids for each
pol yrer Ci“hoﬁl‘\gtﬁé%pﬁgbl e 1. The soI utions were dispensed onto an untreated
sili con t[ nh spun open bow at 20D0 rpmfor 30 sec foll owed by a

post , L&I(}ngly'jr'g%wgcﬁr \&éi@wrt%fftr% dp? SRG o fvbRicHKassse Mbaiibe b ithas made

from Wer € Treastred an l1sted in Tablel. 15 [00114]

Spect ra fg{”%}.ggf %ﬁ]o}’e@g rWeli%g g@:@sg@?géiﬁloH%:%r@u%Vﬁt% Meshhgns20 25

ul travi of Ngl'e 'l psonet er) A. Wol 1 am Co.

50 Pr OYEBnh B PLLLBR B odRl B/ B MBlehPLNBAS id Azt of and

1700 nan es Of I'ncl 6D C and 75 C. Conversion of the

extincti gr%éwg{gquﬁgs%?& (i 8ydd el ELbhaRPBOU b, SRS bR ARIgoD

acconpl i ransi or ma where ~ is the wavel ength

T Bt ik e

15 - add to the reaction mixture is from 0.5 to 9 times or from 1 to 3 times the moles of
polymerizable monomer present in the reaction mixture; however the optimum amount of
molecular weight modifier to add can be determined by experimentation depending up
the molecular weight desired for each reaction mixture. Example 22 below shows the
effect of the addition of molecular weight monomer on the polymerization of a bridged

20  carbocyclane compound of this invention. It is believed that the molecular weight
modifiers added to a reaction mixture would be useful to control the molecular weight of
polymers comprising any bridged carbocyclic compounds.
[0065] A photoresist composition may be formulated using the polymer resulting from
polymerization of the bridged carbocyclic compound of the present invention and

25  optionally one or more ethylenically unsaturated monomers. A typical photoresist

composition comprises a polymer, a photoactive compound, which may be incorporated
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Table 1. Spectroscopic characterization of polymer films at 157 nm film
wt % nonomner

_20.761634.3_51.091598_80.8115fi 7.1_111.021565_141.361788.1 171.361928. 822/

~ 230. 662238. 7_270. 711598. 7_290. 591548. 7300. 902528. 0 [ 00115j Prior art

homopol yrer s f r.om nor bor nene nononers Typical |y exhibit an absorption

coefficient of greater than 1.5 Nm'; therefore, co-nononers, which are

often & PRIt 3eRAleE! dtBnaly £ shsemibnapRabio saae GATpRRALYSRIcRalpameet the

transpar ography. The transparency

requi r emeft. i sinsiabior, A% @&@s%bﬂef £V GLBN bs |18 Pof IAifedliolantd . A

bri dged car%ocycl i'C hohone I's I nvention provides adsorption

coeffi ci eélﬁaSmJn n sh@%sﬂ'? éerglnééae eS| i ecfh% dydd, BhillineAikd viifhih B%oﬂfe@l@ as

homopol yners, to provide even | ower

adsor pti ,Iaeﬁ%f fvgﬁcgg,g $he 8 o@rc!OQ%%go@ﬂé%ﬂﬁ’bb?é%iﬁ cb ?BQiH&%ar‘igs chhh%bouts

|dnvent|onsI en use copol ynmers provide optlca
SoTobs T a%és %%%é}g%miev“w% ght, B¢ dirthel0BlellintHrthe cofdGERE Btk Ba08
silicon waj rgaéﬁdp‘}@jﬂ; g&? {).%gorﬁén't@ﬁo naie (Jj;régen d?&sd#r’é{eﬁtﬂs rpide oA drop

A ter aSSa? onds 1 ”5#“’6‘; il o & ond: By The
o PRGN s
bt L ek o iy ot
D N
P: ﬁged \(/)Mrl’in;] d?i\%‘s#lﬁifﬁmorﬁ:é@;ﬁgéa% g{]@%g%f'?erc %%?i % % yff{t 13 er was
base sol (PPB Ry BoR UG TaP TGS re'wi‘%ﬁf?ﬁ bl R FRLAER: %‘?SG" “’
t:‘;"?ymet%f%iPE PR Reroe BPafRilediueiatan & e lPbaTRSSCRT o
examp o ARBAUOP CFAC 1 he BRotAHa s 99%30% 5B nithe BrpsBREpRdBn o R T €
From t he SRTBLTS SR aRsRoT Aep Sopn ERGu T EARy ik bt %‘@%ﬁ@“‘egﬁgd&?gm
LA (B WeRpaieiS of e Priigua pBaPfe pep et RS B e Me Rt s +°°
LS e AR
the ﬁg*’f&@ PY;T;EO’BBTM@(;IS?W%B% oséﬁ*alé%%%e POl L BRIEY 'r'” fr’?d -
al koxi de gf&Jﬁé H%rgg%t?oyoé‘%g&oggged%@gw%w ﬁbe rseg a?aéjé{:?l? rra 8%3&% cZ?bgn
that is b%rr]cde% by wesg%t It will be appreciated by those skilled in that art that more than one
20 photoacid generator may be used advantageously in the photoresist compositions of the
present invention,
[0067] Onium salts with weakly nucleophilic anions are particularly suitable for use as
photoacid generators in the present invention. Exampies of such anions are the halogen
complex anions of divalent to heptavalent metals or non-metals, for example, antimony,

25  tin, iron, bismuth, aluminum, gallium, indium, titanium, zirconium, scandium, chromium,

hafnium, copper, boron, phosphorus and arsenic. Examples of suitable onium salts
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10 oxygen and said fluorine-containing group by at |east one additional
carbon that is bonded to said carbon that is bonded to said oxygen. 2. The
bri dged carbocyclic conmpound of claim1l, having the follow ng structure:
B~-OA "OR Rz Ra Ra~Rs 15 wherein Ais a single bond, or a divalent
organic group having 1 to 20 carbon atons, .and B is a bridged carbocyclic
group of the type: Re RB RO Ro Z R-i Rz wherein Zis CHz, CHR 3, CR 3R 4,

al conol  diams haveRgoL§ess” BiakfgrZonkin Sord R sahe Y0 B 1% "
Py dr ogen T 8 52 e BT Eo 13 Bt Bals i Faif a0t eﬁ*"i{‘ﬂi{“ o oup.
2 Koyt grogoR ProspphidPiarfe§ont f%ﬁ%ﬁ%ﬁ@%%ﬁ”@ﬁ%%‘?gégﬁ%“&%‘<§'ﬁ9§c§|“oxy
Jai d ar oSpe Mt 2 R B preylet rérﬁ?rh%%ﬂ%%%%%%‘%%ﬁdﬁﬁﬁi S Bsana R
TR 08 DO LAt 2] A, RaBOH RSl M ey L, g o
ond o g?gag?@e@eﬁ?w?ﬂasgMiaeaaaebe% SBA ey RO rBl 2o e
et tgen SN B e g8 T BT
S o VAR by 5 AT
o b SABsT nRd RBRA SE 1
l?ﬁn%’f?”"%ﬂ&%pB{yafeé?chéwa S 0 oo 25, B PRSI ﬁa@e AL "
conpoundhg;‘emc )?Ire erZemewher ein Ais a si ngI e bond or conprises to 15
[0068] The photoresist compositions of the present invention may be readily prepared
by those skilled In the art. For example, a photoresist composition of the invention can
be prepared by dissolving the components of the photoresist composition in a suitable
15  solvent. Such suitable solvents include, but are not limited to: ethyl lactate, ethylene
glycol monomethyl! ether, ethylene glycol monomethyl ether acetate, propylgne glycol
monomethyl ether, propylene glycol monomethyl ether acetate, 3-ethoxyethyl
propionate, 2-heptanone, and mixtures thereof.
[0069] Such photoresist compositions may be applied to a substrate by any known
20  means, such as spinning, dipping, roller coating and the fike. When the compositions
are applied by spin coating, the solids content of thé coating solution can be adjusted to
provide a desired film thickness based upon the specific spinning equipment utilized, the
viscosity of the solution, the speed of the spinner and the amount of time allowed
for spinning.
25 [0070] Photoresist compositions including the palymers of the present invention are

useful in all applications where photoresists are typically used. For example, the
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carbons and is an al kyl ene group, a hydroxyl substituted al kyl ene group, a
fluorinated 20 al kyl ene group, a hydroxyl substituted fluorinated al kyl ene
group, a cycl oal kyl ene group, a hydroxyl substituted cycl oal kyl ene group, a
fluorinated cycloal kyl ene group, or a hydroxyl substituted fluorinated
cycl oal kyl ene group. 6. The conpound of claim2 wherein Ais a single bond,
or conprises 1 to 10 25 carbons and is an al kylene group, a hydroxyl

Ut Ul Sl St ST o Lo it
o Bl WS LRI o gt S IRl ege
compound, LB ILANLITESR, il B e AT B 9500, SRR R, 0
p oPane: a0, o8 SRS ot BB g e b B
e 28" bk Yetias SEILARS 5t Sttt AR S L 401
2o BT g o P ol A RS o S G AR, s 1
2 O o el o M SO SBSALIBE i U RIEBRS ;L
RIS MG R bR R
IR Y ST b e e R S
33 Tob i bepeoRanea 2adh R 2oty popane: it g and 73
consi sti g, 20, 0L 0Xydens 2 D1 LLaden or Q4R 1381 e, 38 EBht o 22 COTPOUN
exposure tool and the components of the photoresist cdmposition.
[0072] The photoresist compositions of the present invention are preferably activated
by a short exposure wavelength, particularly a sub-300 nm, such as UV, and more
15  preferably a sub-200 nm exposure waveiength. Particularly preferred wavelengths
include 248, 193, and 157 nm. However, the photoresist compositions of the present
invention may be used at higher wavelengths, such as, but not limited to, visible, e-beam
and x-ray.
[0073] The invention will be illustrated in more detail with reference to the following
.20 examples, but it should be understood that the present invention is not deemed to be
limited thereto. The examples show the methods of making bridged carbocyclic
compounds, nortricyclane compounds, polymers of this invention, and photoresist
compositions, as well as the methods for making the reaction materials for making those
compounds. The gas chromatography mass spectroscopy (GC/MS Spectra) for the

25  examples were performed on a Hewlett Packard 6890 Series GC and 5973 series mass

selective detector with a 30 meter HP-5 capillary column. Vacuum uliraviolet variable
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10. The conmpound of claim2 wherein R2-'6 are each independently a hydrogen
atom a fluorine atom a hydroxyl group, or conprises 1 to 20 carbons and
is an al kyl group, a fluorinated al kyl group, a cycloal kyl group, a
fluorinated cycl oal kyl group, an al koxyl group; or a fl uori nated aIkoxyI
group. 5 11. The conpound of claim2 wherein R6-'2 are each independently a
fluorinated al kyl having 1 to 10 carbons, a fluorinated al koxy group having

1to 10 I%%%ctrasc{b?%f Q%@ﬂ%(@UV&AéE&Oh@B&@#@mS Wiére rforrhéd 69 IpauUnd of

claim?2 re| n R rogen, R and are each i ndependently a

fluori natwgo;@hwb g{cottmqéw'm &c/ﬁ@rs%a%%ﬁmogiﬁfw WAk FlBAteaehigat’n. ¢ al ky|
group having 1t car bons or | uorine ato he conpound of claim?2
wher ei n : thel 8xarh ‘
corrpound%ofdzglie &égﬁ%@ﬁeﬁhn atggpar?@bor n%%@?ﬁgjgiﬁ%ﬁo? ngﬁyIBI@ES The
conpound 4 p% bgge?jl(g%gre e LIRS d lgprl ses seven or 20 nore
fluorine atons . The conpoun calm conprising the fol |l ow ng
struckure: ~O /A /OH R~2(R3 Ra~ RS (Irv) 25 -70 17. The compound of claim
16, erein Ais a single bond or any |inear or branched al kyl group having
1 to 6 carbons, or fluorinated al ky pypghaving 1 to 15 carbons, or

cycl oal kyl group having 4 to 6 carbons, or quorlnated cycl oal kyl group

having 4 Etxgm%igqr RRAGLoRYY ZWBirs?t'n?lug?onhéth?l)hV‘l“I%@@ e BRLoR-hbxiHd-D. at om

an al kyl
diol (Compound 1) with quadricyclane.

[0074] 2,5-bis(trifluoromethyl)-1,1,1,6,6,8-hexaflucro-3-hexyne-2,5-diol was prepared

10  as described by Knunyants, et al., Bull. Acad. Sci. USSR (English translation, 1960, pp
647-653). The acetylenic diol (68 grams) was placed in a 1 liter pressure vessel with 6.8
g 5% platinum on carbon (50% water wet, Aldrich) and 6.7 g 4% rhodium on alumina
(Engelhard) and 500 mL of 2-propanol. The reactor was purged with nitrogen and then
hydrogen and then pressurized with hydrogen and heated t0120°C and the hydrogen

15  pressure adjusted to 1200 psig. The reaction mixture was stirred at 1200 psig and
120°C for 4 hours. The reactor was cooled, vented, and the contents were concentrated
in vacuo to give 27.7 g of white solid, Compound 1, whose structure was verified by *C
nmr and GC/MS. This material was used without further purification for the reaction wi_th
gquadricyclane.

20 [0075] To 3.86 grams of 1,2-dichloroethane in a glass tube were added 10.1 grams of
Compound 1 and 2.6 grams of quadricyclane. The tube was sealed and heated to 70 °C
for 5 hours, The cooled contents of the glass vessel were purified by flash
chromatography on 180 grams of silica gel (230-400 mesh) using 50%
dichloromethane/hexanes as eluant. The combiﬁed eluants were concentrated /n vacuo

25 togive 11.1 grams of a 99% pure mixture, as determined by gas chromatography with

flame ionization detector (ge-fid), of the ethers 5-(bicyclo[2.2. 1]hept-5-en-2-yloxy-2,5-
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5 having 1 to 6 carbons, a fluorinated al kyl group having 1 to 6 carbons, a
cycl oal kyl group having 4 to 6 carbons, or a fluorinated cyclo al kyl group
having 4 to 6 carbons, and R3-s are each independently a fluorinated al kyl
group having 1 to 3 carbons or a fluorinated cycloal kyl group having 1 to 3
carbons. 10 -71 18. The conpound of claim 16, selected fromthe group
consi sting of:

3- bi cycl %%tr%y&%g%%q@ﬂ%ﬁg[@@ﬁ Eﬁé%ﬁémréﬁé%o&%bfém’grgpg({rmh@mhelma)_a 4, 4hexaf |

uor obut an-

4-bicyel of £1% ¢lsfh%%ﬂéo-r&%:t%ayélaw.—12.@24mea£.§-@iofxywa9@anwo}npbuadslg_San'a Shexaf |

uor opent an-

5- bi cycl %2 ]h%f{))eﬁt TR S0ty TR matendl wid diddd! 444he Wakilid th-tfe 1. 1. 6, 6, Ghexaf |

uor ohexar~ 2

6- bi cycl o[ 2. 2. e yl oxy-2, 6bi s(trifluoronethyl)-1,1,1,7,7,

7hexaf | ucdbﬁ(ﬂ'é%‘{l%ﬁ@rgl_no?xa%p@ >

7-bi cycl o[ 2. 2. 1] hept - 5-en-2-yl oxy-2, 7bi s(trifluoronmethyl)-1,1, 1,8, 8, 8hexafl
uor oott an- 2- of

6- bi cycl o(R. 2. 1] hept - 5- en- 2-yl oxy- 2, 6b (trlfluoronethyl) ,1,7,7, 7- hexaf
i uor 04- e, hept anj2- of -72:.ch|E£§(Bar@ F 0 F~'
GFs F3. G?#\/\( “TocE A FuC CF: F,c 7

F. CFy

oM

(]

10 Example 2. Reaction of 2,3-bis(trifluoromethyl}-1,1,1 ,4,4,4-hexafluorobutanane-2,3-
diol (Compound 4) with quadricyclane.
[0076] To 23 grams of tetrahydrofuran in a glass tube were added 12.2 grams of 2,3-

| bis(trifiuoromethyl}-1,1,1 4,4 4-hexafluorobutanane-2,3-diol (Compound 4) purchased

from Matrix Scientific, Columbia, SC, USA, and 5.9 grams of quadricyclarie. The tube

15  was sealed and heated to 65 °C for 4 hours. The cooled contents of the glass vessel
were concentrated /n vacuo and then distilled at 52-58 °C and 0.4 torr to give 8.63 grams
éf a clear coloriess liquid which was a 97.7% pure (gc/fid) mixture of 3-
(bicyclo[2.2.1]hept-5-en-2-yloxy-2,3-bis(triflucromethyl)-1,1,1,4,4,4-hexaflucrobuta nol-2-
ol, and 2,5-bis(triflusromethyl)-1,1,1,6,6,6-hexafluoro-5-tricyclo[2.2.1 .0*%hept-3-

20  yioxyhexan-2-o! (Compounds 5 and 6 respectively) in an 80:20 ratio.

FaC CF3
+ HO“}——%OH tetrahydrofuran &b, %CF \g( F
P CFg 65 °Cl4 hr B+ crFe

(28

25

-43-



F~ OH F3GF2G GF_GF~ OH.CFa GF~GFa F3G OH F~CFzG Fa~' G~ F~F~' ~F3C Gri C
FCC ~3 -

4-bi cycl o[ 2. 2. 1] hept - 5- en- 2-yl oxy- 3, 4b|s(tr|fluoronethyl) 1,1,1,2,2,5,5,6,
6, 6decaf | uor ohexan- 3- of _

5-bi cycl o[ 2. 2. 1] hept - 5- en- 2-yl oxy- 3, 5bi s(trifluoronethyl)-1,1,1,2,2,6,6,7,
7, 7decaf | uor ohept an- 3- of

G- bi oyl Qb2 ISRl R SRR P BBy 107 9 FEh Blioho-hrefiyf 2.5 B

8nonaf |l uoro

793;2?: %%B%bﬁyéﬁﬁ?ompoumzywﬁ§)éhadr?ict:))'(cﬁgt rifluoromethyl)-1,1,1,2,2,8,8,9,9
8- bl ove! Qb BCBLHRa BRs Sioba By 8PASH! bt 'CHRRS BB ol b, fp 232 9 9 10

10, 10dec

i A B ol 22

4- bi C¥C|O[2 2. 1] hept - 5-en- 2-yl oxy- 3, 4bi s[ 1, 2 2, 2- tetrafluoro-1 ~FZG ~[ ~Y~

(trif uororrethéf)ethyl] 1112255666decaf|uoroh of y~FO
5- bi cyci o[ & hept - 5- en- 2- HOXEF, 5bis[ 1,2, 2, 2-tetra 931f ~CF=C
CcF(GF~~ (RG 1112266777FF@£ (ki

. uor onet hyl )et#@
decaf | uor oheptan- 3- of (F~ G 6

bis[1,2,2, traféEoro 1 BGFp~/
~~F3 decaf | lohoocydh3 3 of MF |cy'F6[2 2. 1] hept - 5- en- 2-
bis[1,2,2,2-tefTa OH

(trifluoronet hyl)e(f}ﬁyl] 1,1,1,2,2, 8 8F 9, 9G=G3 decaf | uoron&ﬁm-S-of
EFaG-. FG ~d , FG

8- bi cycl of 2. 2, 1] hept - 5- en- 2-yl oxy- 3, 8bi s[ 1, 2, 2, 2- tetrafluorU 1F GF ~ ~F_~~

(11111 SORREY iob i bekn ol e Sytikelg 16: gosald o raaras Brtde -
(tridg UOH%&WE'Q&%F%B Wad placdd % 4 380 FrSpresslire vessel with 3.2 grams 5%

Platinum on carbon (60% water wet, Johnson Matthey) and 3.7 grams 4% rhodium on

1,1, 277888

alumina (Engelhard), along with 145 milliliter'of 2-propanol. The vessel was pressurized
and heated and the reaction was allowed to proceed with stirring at 1100 psig and 120
°C for 46 hours. At the end of this time, the vessel was cooled, vented and the reactor
15 contents were concentrated in vacuo, leaving behind 2,6-bis(trifluoromethyl}-1,1,1,7,7,7-
hexafluoro-4-methyl-2,6-heptanediol (Compound 7) as a liquid (9.0 grams). This was
used without further purification.
[0079] To 20 milliliters of tetrahydrofuran in a glass tube were added 19.6 grams of
Compound 7 and 4.1 grams of quadricyclane. The tube was sealed and heated to 65 °C
20  for 11 days. The cooled contents of the glass vessel were concentrated in vacuo and
then distilled at 70-93 °C and 0.4 torr to give 15.1 grams of a clear colorless liquid which
was a 98.4% pure (ge/fid) mixture of 6-bicyclo[2.2. 1]hept-5-en-2-yloxy-2,6-
bis(trifluoromethyi)-1,1,1,7,7,7-hexafluoro-4-methylheptan-2-ol, and 2, 6-

bis(trifluoromethyl)-1,1,1,7,7, 7-hexaflucro-4-methyl-6-tricyclof2.2. 1 .02'6] hept-3-
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G-(t; F;; ~ decafl uoro-5-net hyl nonan-3-of F3eF_G a -74 Y' 'V F34.r FCC
-CF2CF3 F3~ QL1 F3t% C7 ~Fs~ . ~CFSCF3) ~ F3~F2C ~~i ~~F2tw d~ F --CF(CF3
F~CF~~ G' ~3~'~"~" ~? ~Fa~ -GF2Ca= F~~ Ce-1 ~~ O-F3 CF(CF~~ F~~F2C t ~H
7-bicycl o[ 2. 2. 1] hept - 5-en-2-yl oxy-3, 7bis(trifluoronethyl)-1,1,1,2,2,8, 8,
8oct af | uor o- 5- met hyl oct an-3-of 7-bicyclo[2.2.1 : :
] hept-5-en-2-yloxyl,1,1,2,2,8,8,8-octafluoro-5-nethyl-3[1,2,2,2-tetrafluoro

-1(trifl 1) at - b f =3 ' - :
77bi cyel oROSBER KSR Ebirrodhed b st AEBLAeNP B laRaehs CaTRISIS 2Ny - 31
1, 2, 2, Z'tﬁzi'ggl‘luﬁf@'ajti trifluoronethyl)ethyl]-7(trifluoromethyl)nonan- 3-of
6- bi cycl o[ '2:°271] he {28: en- 2-yloxyl, 1,1,7,7,7-hexafl uoro-4, 6-dinmethyl-2(trif
| uor onet hyl ) hept an- 2-of 7-bicyclo[2.2.1 ]hept-5-en-2-yloxyl, 1,1, 2, 2,8, -
8,8-octafl wuoro-5, 7-dinmethyl-3(trifluoronethyl)octa -3-%f 7- bi cycl %{HZ 2.1
] hept - 5-en-2-yl oxy1, 1,4k %r7, 8, 8, 8-oct afl uoro- 5, 7-di "3 T2 2p2-Tetrafl

~uoro-1(trikl uoronet hyl) & hyl]octan-3-of -75 FaC CF3|FzC CF;
2-{3-[ 1- bj ﬁ o[ 2. 2. 1] heRt - 5- en-2dishiopelanes o t i f| uoro- 1

trifluor yl ) et hyl ] cyli ohexy! } 89 F/18 4853, 3- hexaf | uor opr opaan- 2- of
2-{3-[1-bicycl o[ 2. 2: 13heRt - 3-&n- 2-yl oxy2, 2, 3, 3, 3-pent af l uonrl (trifl uorometh
yl ) propyf] cyci ohexyl } CFs

z

FsC -CF3|FaC CF3
2

Example 4. Reaction éf 1,1.1, 3,3,3-hexafluoro-2-{3-[2,2,2-trifluoro-1-hydroxy-1-
(triﬂuoromethyl)ethyl]cyci_ohexy!}propan-z-ol {Compound 10) with quadricyclane
tODBO] To 9.'7 grams of dichloroethane in 2 glass tube were added 17.6 grams of 1,1,1,

10 3,3, 3-hexaﬂuoro—2-{3-[2,2,2-triﬂﬁoro—1-hydrox9—1 -
(trifluoromethyl)ethyllcyclohexyl}propan-2-ol (Compound 10) and 4.54 grém's of
quadricyclane. Compound 10 can be prepared as described for the mixture of 1,3- and
1,4- isomers by Maruno et al,, Macromoie.cules 1996, vol. 28, pp 2008-2010. The tube
was sealed and heated to 60 °C for 17 days. The cooled contents of the glass vessel

15  were concentrated in vacuo and then distilied at 108-125 °C and 0.8 torr fo give 15.1
grams of a clear coloriess liquid which was a 98.4% pure (gc-fid) mixture of 2-{3-[1-
(bicycio[2.2.1]hept-5-en-2-yloxy-2,2,2-trifluoro-1 -(triﬂuoromEthyI)ethyI]cyciohexyl}-
1,1,1,3,3,3~-hexafluoropropan-2-of and the nortricyclane compqund isomer (Compounds
11 and 12, respectively) in an 34:66 ratio.

20
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G-3 1,1,1,3, 3,4, 4, 4-oct af | uor obut an-2-of C. ~, ~F3
3-(3-{1-bicycio[2.2. 1] kept-5-en-2-yl oxy G'~F~,
2,2,3,3,3-pentafluoro-1-[1, 2,2, 2tetrafl uoro-I(trifluoromnethyl)ethyl]propyl}
cyclohexyl)1,1,1,2,4,4,5,5,5-nonafl uoro-2(trifluoromnethyl)pentan- 3-of -
2-{3-[1-bicyclo[2.2.1] hept-5-en-2-yioxy2,2,2-trifluoro-1 _
(trifluoronethyl)ethyl]cyclohexyl}l,1,1,3,3,4,4,4-octafluorobutan-2-of -76
3-{3-[1-(Bicyclo[2.2.1 _

) hept - 5-en-2-yl oxy) 2, 2,GHtrifluoro-1-trifl uoromnethyl ?
3

CF
I"oflexyl }-1, 1,
1,2,2,4,5,5 5-non Bfd.ulorGstrifl uoronethyl - pent an- CFs-

3-{3-[1-(Bixcycl o[ 2. 2. 1]|hept - 5- en- 2-yl oxy) 2, 2, 3, 3, 3- pent af | 1-trifluorom
et hyl propylt~cycl ohexylk-:1,1,1 2, 2, 44@nioroethane CE
5, 5nonaf ljyago/4-ttifl et hyl - pent-gee3=of—OFa -77 ~0 ~F~ 3
4- 2-bi cycTor2. 2. 1 CF3 ays . 11 OH
] hept - 5- en- 2-yl oxy3, 3, ro-2-(trifluoronethyl)propyl)-2, 6-Ctﬁas(t riflu
oronethyl)1,1,1,7,7, 7- hexaf@¢grr ohept ane- 2, 6-diol CF~li-!l _~F3 G FCC CF3 ~
F~C~~F3 cF~~ ~F3 FAG CFp,HC3 F3~ CFA . CFa ~Ei O. _CF, '
CFs
CFa
12 CH
CFj

Example 5. Reaction of 6-methyl-2,4,6—tris{triﬂuorbmethyl)-ZH-3.4,5,6-
tetrahydropyran-2,4-diol (Compound 13) with quadricyclane.

5 [0081] To 12.0 g of 1,2-dichicroethane in a glass fube were added 7.5 g of Compound
13, 2.6 g of quadricyclane and 0.1 g of é-toiuenesuifonic acid (TsOH). The tube was
sealed and heated to 70 °C for 5 days. The cocled contents of the glass vessel were
extracted with aqueous sodium bicarbonate and then saturated agueous sodium chloride
and then dried over sodium sQIfate and concentrated in vacuo and then distilled at 52-62

10 °C and 0.05 torr to give 8.37 g of a clear viscous liquid which was a 90.8% pure (gc-fid)
mixture of 4-bicyclo[2.2. 1]hept-5-en-2-yloxy-8-methyl-2,4,6-tris(trifluoromethyl)-2H-
3,4,5,6-tetrahydropyran-2-ol and 6-methyl-4-tricyclo[2.2.1.0%%Jhept-3-yloxy-2,4,6-
tris(frifluoromethyl)-2H-3,4,5,6-tetrahydropyran-2-ol (Compounds 14 and 15,
respectively) in a 55:45 ratio.

15
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i..~~~ OHC- CF3 ~CF~ HO ~F~JCCH3 3

4-[5-bicycl o[ 2. 2. 1] hept - 5-en-2-yl oxy6, 6, 6-trifl uoro- 3- nethyl 5(trifluoromet
hyl ) hexyl ]-2, 6bi s(trifluoronmethyl)-1,1,1,7,7, 7Thexaf| uor ohept ane- 2, 6-di ol

4-1 2- bicyclo[2 2. 1] hept - 5- en- 2-yl oxy3, 3, 3- trifluoro 2- (trrfluoronethyl)prop
yl]1-2,9-bis(trifluoronethyl)1,1,1, 10, 10, 10- hexaf | uor o7- net hyl decane- 2, 9-di o
| 6- blcyclo[2 2. 1] hept - 5-en- 2- onxyl 1;
7,

1,7,7,7-hexafl uoro-2-nmethyl -4(trifluoronethyl)heptane-2h4-di ¢ CFa
4b|cyclo[221 '
, 4

) hept - 5- en- 2- yl oxy- 6met hyl -2, 4,6-tris(trifluoronethyl ~t et rahydro
pyran-2-of _78_ F3~ OH 19. A conpound conprising the foll Fucture
20. The bridged carbocygid c cegpound of claim1 conprisingo ©M4 Nng 5
structure: A OR R 3R (IDXwherein Ais a single bond, or aCHsval ent

organi c greo avisng 1 t on atdichdgroathdn® i s a bri dged carbocyclic
group of ype: R6 R7;RB 3 Z RTgogmvé,@dgpgrel nZis CHz, CHR 3,

CR 3R', CHzCH2, CHzCHR Of aCGitteroatom R is a hydrogen, fluorinated

al kyl ene al cohol group, Fs fluorinated cycl oal kyl ene al,cohol group havi ng

1 to 20 carbons; and RZ-'~'2-'~ are each independently tom a
fluorine atom an al kyl gridup, a fluorinated al kyl gr al kyl
group, a fluorinated cycloal kyl group, a hydroxyl grofp; | koxyl cgg oup,
a fluorinated al koxyl group, an acyl 15 group, an acyloxy

fluorinated acyl group, a fluorinated acyl oxy group, or af (?he Chp d

groups having an am ne group, an ether group therein, and R3 afd R may be
bonded together to forma portion of a five or six nember rq@g whi ch may
contain _79

Comparative exampile.
[0082] The process of Example 5 was repeated, except that the p-foluenesulfonic acid

5 was omitted. No reaction occurred.

Example 6. Preparation of 1,1,1,7,7,7-hexafluoro-2-methyi-4-
{trifluoromethyl)heptane-2,4,6-triol (Compound 16) |
[0083] Into a 300 mL stainless steel (ss) autoclave was placed 22.8 g of Compound 13,
10 45gof5%PtonC (50_%_water wet), 4.8 g of 4%Rh on alumina, and 150 mL of
isopropyl alcohol. The autoclave was purged with nitrogen then hydrogen and then
heated to 100 °C and the hydrogen pressure adjusted to 1100 psig with hydrogen and
allowed o react for 143 hours. The reactor was then cooled, vented, and discharged
through an intine filler. The filtrate was concentrated in vacuo to give 18.4 g of a clear

15  liguid which was 98.4% pure Compound 16 by ge-fid.
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het eroatons, with the proviso that at |east one of RZ and R3 and at | east
one of R and R5 are independently a fluorine, a fluorinated al kyl group or
a fluorinated cycloal kyl group. 21. A nethod of making a bridged

car bocyclic conpound conprising the 5 steps of: conbining a bridged
carboxylic reaction material and a fluorinated alcohol to forma reaction
m xture and reacting said bridged carboxylic reaction material and said
fluorinated alc ﬂol to produce said bridged carbocyclic co %und. 1D 22.
The nethod of cTaipp,21 wherein said carboxylic reaction mat@hicgt, is
selected from group consisting of quadricycl ane,

t et racycl'gé4. . 0. 2'(5. 05' ' ] ¢biahen CtamcbBhadrAlg@el ane, ox i ég ane, or
substi t ut eri varibs of quattteyctane; teiuadyclo[dﬂ ~Q. Oz~ 3] oct ane,
t hi oquadgig - qrFoxaquadddayeig EhE 00T/ P43 hite rrp%b 9hchagm, 21
wherein said fluorinated al cohol and said bridged carbocyclic reaction
material are combined in a nolar ratio between from1:1 tol& 1. 24. The

met hod of claim 21 wherein said reaction mxture further conprises a 20

sol vent selected fromthe group consisting of an ether solvent, an aromatic
solvent) a nitrite, or an alkyl alcohol, or m xtures of said solvents: 25.
The nmet hod of claim 21 wherein said reaction m xture further conprises an
acid or an acid catalyst. 25 -80 2B. The nmethod of claim 21 further

wher ei n ErarfiplecACReA I €D1,p10T R Telsexafiuoro-2-methyl-4-(trifluoromethyi)heptane-

5 2,4,6-triol (Compound 16) with quadricyclane.
[0084] To 10.1 g of 1,2-dichioroethane in a glass tube were added 10.3 g of Compound
1, 3.3 g of quadricyclane and 0.1 g of p-toluenesulfonic acid. The tube was sealed and
heated to 70 °C for 5 days. The cooled contents of the glass vesse! were extracted with
~ aqueous sodium bicarbonate and then saturated agueous sodium chioride and then

10  dried over sodium sulfate and concentrated in vacuo and then chromatographed on silica
gel eluting with methylene chloride to give 4.53 g of a clear, viscous light yellow oil which
was a 96.4% pure (gc-fid) mixture of 6-bicyclo[2.2.1 ]hept-5~eﬁ-2-yloxy-1 07,77+
hexafluoro-2-methyl-4-(trifluoromethyl}heptane-2,4-diol and 1,1,1 ,7,7,7-hexaf1uoro-2-
methyl-8-tricyclo[2.2.1.0%%]hept-3-yloxy-4-(irifluoromethyl}heptane-2,4-diol (Compounds

15 17 and ‘_1_&, respectively) in a 53:47 ratio.
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i soner of said bridged carbocyclic compound. 27. The nethod of claim?21
wherein the fluorinated al cohols have the 5 follow ng structural formula:
HO~- A° 'OH ~s Ra~Rs wherein Ais a single bond, or a divalent organic group
having 1 to 20 carbon atons, Rz, R, R and RS are each independently a
hydrogen atom a fluorine atom an aIkyI group, a fluorinated al kyl group,
a cycl oal kyl group, a fluorinated cycloal kyl group, a hydroxyl 10 group, an

al koxyl group, a fluorinated al koxyl group, an acyl group, an acyl oxy
group, a fluorinated acyl group, a fluorinated gﬁiEBXVD rQi, or any of

sai d groups having an am ne group, or an ether thérein, and R and R4
may be bonded together to forma portion of a five or shx er ring which
may contai g heteroato ith the proviso that at |east e 6f RZ and R3

and at le ng of R G R5 is EI uorine, a fluorinated a@'l%/ﬁ 15 group or
a fluori cyclgal kyl QuP. e nethod of c 321 wherein
said fluorihated a E@ e selfeBHCHSH t he group cansi eting of : F~~
CFA HC3- ~---~ t~ FEsc ~B F3C CF3 F3~ Q FCC HG\~~G-3 FB~ C3t-'!', CFA
FCC F~f F~ ~F~ FAG Hc3 F ~F~, FCC Ol't-! |

2,3-bis(trifiuvoronethyl)-1,1,1, 4,4, 4hexaf!| uor obuggne g, 3-di ol

2,4-bis(trifluoronethyl)-1,1,1, 5,5, 5hexafluoro nesz2.@r.di ol
2,5-bis(trifluoronmethyl)-1,1,1, 6,6, 6hexafludro e- 2,/5-di ol

Example 8. 3:1 Reaction product of hexafiuoroacetone (HFA) and 2,5-dimethyi-1,6-
5 hexadiene and hydrogenation thereof
[0085] Into a 300 mL ss autoclave was charged 22.26 g of 2,5-dimethyl-1,5-hexadiene
and 134.14 g of hexafluoroacetone. The reactants were heated to 165 °C for 48 hours '
and 119 of light yeliow oil consisting of bis, tris and tetra-HFA adducts were obtained.
The bulk of the bis adduct was removed from 68.2 g of this material by removing 48.2 g
10 by Kugelrohr distillation at 87 - 97 °C and 0.5 torr. Continuing the Kugelrohr distillation at
110- 127 °C and 0.4 torr gave 16.3 g of material which was hydrogenated as follows.
Into a 1 L ss autoclave was placed 16.3 g of the diolefin mixture, 3.7 g of 5% PtonC
{50% water wet), 3.6 g of 4% Rh on alumina, and 500 mL of isopropyl alcohol. The
autoclave was purged with nitrogen then hydrogen and heated to 120 °C and 1100 psig
15 hydrogen for 45 hours. The reactor was then cooled, vented, and discharged through an
inline filter. The filtrate was concentrated in vacuo to give 12.8 g of a clear viscous liquid

which was a mixture of 2,9-bis(trifluoromethyl)-1,1,1,10,10,10-hexafluoro-4,7-
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2,6-bis(trifluoronmethyl)-1,1,1,7,7, 7Thexafl uor ohept ane- 2, 6-di ol

2, 7-bis(trifluoronethyl)-1,1,1, 8,8, 8hexafl uorooct ane-2, 7-di ol
2,6-bis(trifluoronmethyl)-1,1,1,7,7, 7hexafl uor o- 4- net hyl hept ane- 2, 6-di ol -82
F~~ FF~t~F2 ~t~ CFs CFA 3,4-bis(trifluoromethyl)-1,1,1,2,2,5, 5,

6, 6, 6decaf | uor ohexane- 3, 4-di ol

3,5-bis(trifluoromethyl)-1,1,1,2,2,fi,6,7, 7, 7decafl uorotieptane-3, 5-di ol

3187 D1 St dhREoIR B¥lderr bicfs Biro m&mg; gmqnﬁm P6P8LEARRS RethRr

3, 7-bis(tri oronet Qdec 'l tor ononane- 3

, 8- bi s(g it t‘a’ﬁu&;ﬁg—ﬁ%’# %le-é—iﬂ'li]&ca%g%g% YhibpiRickSnd SRt AhaderaRp3 s &- di ol

7b|s(tr|f uor .
i e PR PR S BB uorom AR AT B0

hexafluorodecane-2,9-diol (Compounds 19, 20, and 21, respectively) in a ratio of

3
3,
8
f

5 4.0:80.9:5.1 by gc-fid area%.

HO CFs
FsC
F,C OH
CFs
19
HO CFs
. F3C
1. hexafluoracetone/185 °C/2 days
2. Ho/PtonC and Rhon AlbO; FsC OH
1100 psig H,/100°C/143 hrs  E ¢ CE,
HO CF;
20

-50-



~~C'"}'',, ~~FC~, ~fCF3~Z F3CF~C CF~CF~ (F~C~-FC F3CF~C ~ FzCFa CH CF(CF~~
3,4-bis[1,2,2,2-tetrafluoro-1(trifluoronethyl)ethyl]-1 1,1,2,2, 5,

5, 6, 6, 6decaf | uor ohexane- 3, 4-di ol
3,5-bis[1,2,2,2-tetrafluoro-1(trifluoronethyl)ethyl]-1,1,1,2,2,6,6,7,7, 7dec
af | uor ohept ane- 3, 5-di ol
3,6-bis[1,2,2,2-tetrafluoro-1(trifluoronethyl)ethyl]-1,1,1,2,2,7, 7,8,

8, 8decaf | gigfiR9e R Feadtidn®fGhixture from Example 8 with quadricyclane.
3,7-bis[1,2,2 2-tetrafluoro-1(trifluoronethyl)ethyl]-1,1,1, 2, 2,8,

8,9,9, 9d€{§@ﬁé§“°fc99.@"§5‘6\‘et§dd%hfﬂr6&thane in a glass tube were added 4.84 g of the above
3,8-bis[1,2,2,2-tetrafluoro-1(trifluoronethyl)ethyl]1,1,1,2,2,9,9,10,1

D, 10- decafd- s QAR6ANE 31 BoMpBlinds 19, 20, and 21, and 0.50 g of quadricyclane. The tube
3. 7-bis[ 1,3 2 5.1 ot e 8 Coot T or onerhyl ) sihel ] 1. 1.1.2. 2, B, 8,

9,9, 9dec sd%a ekiik 2r GoGhiR! . Th8%rude product was concentrated in
2, 6-bi s(ﬁ%s%géroganméﬁ%djl, 1, %%rl 8,‘8, 8oct af | u%r 0- 4- met hyl oct-ane- 2, 6- di ol

38 36, RSB oS S g e horde i

1.64 g of a mixture of the two norbornenes: 4-{5-bicyclo[2.2.1]hept-5-en-2-yloxy~6,8,6-
trifluoro-3-methyl-5-(triflucromethyl)hexyl}-2,6-bis(trifluoromethyl)-1,1,1,7,7,7- |
hexafluorcheptane-2,6-diol and 7-[2-bicycl_o[2.2.1]hept-5~en-2-yloxy-3,3,3—triﬂU0ro~2-
(trifluoromethyl)propyl]-2,9-bis(trifluoromethyl)-1,1,1,10,10,10-hexafluoro-4-

10  methyidecane-2,8-diol and the two nortricyclanes compounds: 7-[2-bicyclo[2.2.1Jhept-5-
en-2-yloxy—3,3,3-triﬂuoro—2—(triﬂuoromethy[)propy!];2,Q-bis(triﬂuoromethy[)-‘I ,1,1,10,10,10-
hexafluoro-4-methyldecane-2,8-diol and 2, 9-bis(triflucromethyl}-1,1,1,10,10,10-
hexafluoro-4-methyl-7-[3,3, 3-trifluoro-2-tricyclo[2.2.1.0<2,6>]hept-3-yloxy-2-
(trifluoromethyl)propylldecane-2,9-diol (Compounds 22 and 23 (norbornenes) and

15 Compounds gg and 25 (nortricyclane compo'unds)) with & combined

norbornene:nortricyclane ratio of 71:29 by ge-fid.

/ o
: 7
23
Fi CFs
OH
Fa FaC
HO
CFy
20 24 ' 25
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-~F~GFs~ F~CFzC CaH 1,1,1,7,7,8, 8,
8-octafluoro-4-nethyl-6[1,2,2,2-tetrafluoro-21-(trifluoronethyl)ethyl)2-(tri
fl uoronet hyl )octane-2,6-diol 1,1,1, 2,2, 8,8,

9,9, 9-decafl uoro-5-nmethyl -3[ 1, 2,2, 2-tetrafl uoro-1-(trifluoronethyl)ethyl]7-

t

(trifluoronethyt)nonane-3, 7-di ol
1,1,1,7,7,7-hexafl uoro-2, 4-di methyl -6(trifl uoronet hyl) hept ane- 2, 6-di ol
i, i i 7,77;;%&&8 Suftd Ableviar Cordpdurtt 2B WvaY kisb Obtdindd) Whirekdwfoling tebe e 6- di ol
?-oc gfgugkg?§1gggbaﬁkh%hmﬁhﬁdQi%nanhﬁﬁm@%hﬁero-l(tr'rfluoronethyl)ethyl)oc
ane-2, 6-diol - ‘
1,1,1,3,3,3-hexafl uoro-2=,£3-[ 2, 2, 2-trifluorol-hydroxy-1
(trifluoromethyl)ethyl]cyg¢l elexyl } propan- 2ol
1,1,1,3,3,4,4,4-0octaflu %—{3-[2,2,3,3,3pentaf|uoro-l-hydroxy-l(trifl uor o
met hyl ) propyl ) cyEsGQheky [} buFEsn- 201 G- 1,1,1,2, 4, 4,5, 5,
- nonaf | uor ¢\ 3- ( e 0o-1- hydroxy-1[1, 2,2, 2-tetrafl uorol
trifluor yl)-2(trifluoronethyl)pentan-3-of .a
, 1, 1; 3
, 3; 4,4, 4-oct af | uor o0- 2- {3y rifluoro-I-hydroxy-1(trifluoromnethyl)ethyl
cycl ohexyl } but an- 2- of CF3
,1,1,2,2,4,5,5,5-nonaftuoro-3-{3-[2,2, 2trifluoro-1-hydroxy-21(trifluoroneth
| )et hyl ] cycl ohexyl }-4(trisduoronet hyl) pent an-3-of -86
,1,1,2,2,4,5,5,5-nonaf l uoro-3-{3[ 2, 2, 3, 3, 3-pent af | uoro- 1- hydroxy-1(trifl uo
onet gyl ) propyl ) cycl ohexyl }-4(trifl uoronet hyl) pent an- 3- of

Example 10. Preparation of 2,6-bis(trifluoromethyl)-1,1,1,7,7,7-hexafluoro-4-
[3,3,3—triﬂuoro-2-hydroxy-2-(triﬂuoromethyl)propyl]heptane-Z,B-diol
(Compound 26)
[0087] Intoa 1L ss autoclave was placed 35.7 g of the olefin (obtained as described
10 by Urry et al. {(J. Org. Chem. 1968, vol. 33, pp 2302-2310), 5.4 g of 5% Pton C (50%
water wet), 5.4 g of 4%‘ Rh on alumina, and 500 mL of isopropyl alcohol. The autoclave
was purggd with nifrogen then hydrogen and then heated to 120 °C and the hydrogen
pressure adjusted to 1200 psig with hydrogen and allowed 10 react for 7 days. The
reactor was then cooled, vented, and discharged through an inline filter. The filtrate was
15  concentrated in vacuo to give 30.0 g of a white solid which was 94.5 % pure Compound

26 by ge-fid.

CF,

HO
Fs




2,6-bis(trifluoronethyl)-1,1,1,7,7, 7Thexafluoro-4-[3,3,3-trifluoro-2-hydroxy
-2(trifluoronethyl)propyl]heptane-2,6-diol Ha G-3 CF3 ~p G~
2,9-bis(tr'rfluoronethyl)-1,1,1, 10, 10, 10F G _

hexaf | uor o-4-net hyl -7-[ 3, 3, 3-trifl uoro-2hydroxy-2-(trifluoronmethyl)propyl]d
ecane2, 9-diol FAG EIFi FaG ~~~ Fi3 GF3 pt.q

1,1,1,7,7,7-hexafl uoro-2-nmethyl -4G=3 (trifl uoronethyl)heptane-2,4,6-triol

i ~Q GBI i Exdmpledt G-Re&etion of 2,6-bis{trifiuoromethyl)-1,1,1,7,7,7-hexafluoro-4-[3,3,3-
6-methyl -2,4,6-tris(trifluoromethyl)-2H3, 4,5, 6-tetrahydropyran-2, 4-di ol GF3
-3-1 Gt~ . trifideréa2-hydftoxy-2qtrifflidroth hyifhrabyiRdpahe2e8-tick {Cempoand 28adth ng
step, the nethod further conprises the step of polynerizing sai ridged
carbocycl ggadrriyerised. 30. A method of polynerizing a bridged carbocyclic
conmpound to forma pol yner conprising the step of conbining a netal -

cat al yst, [09s8P! £ 45 @'y ¥¥el, SRIchiBEstBENARG @abd 1UBE k& BEESL YZ.b iglof CHRSSLHE,
wher.ei n sai d "bri dged carbocyclic conpound _87 conprises a bridged

car bogycl 3gadd N8.g iaBRoyRldheX ITHR 10hOWRSs sukBs 8ha naBte@ty 8§ RCHr 40Mmiml koxi de
group i s bonded to a ring-nmenber of said bridged carbocyclic ring and to a

carbon oftHhg,dd kRSLEEHEE QRenfRBd M AARN anti@h&haobRPheEdbReMNca el BBted

al koxi de group bonded to sald oxygen has at | east oOne fluorine-containing

group bomqﬁm&éﬁnégh%;%&%émﬂe éﬁ\}éré.b@@ oraehiRiPe mﬁ@sb%[dg. hepps-has at

| east one dr oxy p separated from Said carbon t s bonded to said

oxygen angl % aj~d. kIl Uk tne: cont.al ; - i 4 car bon
AR R L S T el S S G L A A N el

of clai mﬁgamél%ﬂa@b,ﬁ-dmla‘?ﬁui @Bisﬁflw?mgﬁﬁ/w'lgggJ.ﬁ?%%%ﬂuo?&tiqg,@,@l e. 32.

A pol ymer conprising polymerized units o car bocycl i ¢ conmpound

conpypsi nﬁﬂuﬁgr&@tﬁ%@bégég?gﬁ@%}agsﬁx D (ibraeRUShAPepianE, o-ulapr el n an

oxygen of the al nded to a ring sai d bridged

car bocycly} ! . Qf 5. lokoxi de group, and further
wherein t(Egmégtrj@%ﬂ%gﬁ@%%ﬂgﬁ%%ggﬂggﬁ%ﬁﬁ(r)é;]ilged to said oxygen has at |east

one fluorine-containing group bonded to said carbon and wherein the
al koxi de group has at | east one hydroxyl group separated from said carbon

that is bongded to Zcra'_jd oxygen and sai d i | uori ne-containing group by at
| east one agdditi Scarbon that is bonded t fed car bon that is banded to
id The pol yner of clai ein %ai d polynerized units
. F Fa oH

3

15 ‘
Example 12, Polymerization of monomer Compound 2

[0089] This metal catalyzed polymerization was conducted in a nitrogen atmosphere.

A 70:30 mixture of Compounds 2_ and 3 (5.64 g total = 8.7 X 10”° mol of polymerizable
20  monomer Compound 2) was degassed under vacuum and piaced under a nitrogen

atmosphere.

[0090] A sample vial was charged with 31.89 mg (8.72 X 10 moles) of (n*-allyl)

palladium chioride dimer, 80.15 mg (1.75 X 10" moles) of silver hexafluoroantimonate,

and 4 mL of chiorobenzene. The catalyst mixture was stirred for 20 minutes at 20 °C.
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Tmeas

_ 88 B Rz ~AR4 ~ R5 ORS w) wherein Ais a single bond, or a divalent
organic group having 1 to 20 carbon atoms, and B' is a bridged car bocyclic
group, of the type: R6 ,RRe RO Z Ro 5 R'R-z W) wherein Zis CH, CHR',

CR 3R, CHzCH2, CHZCHR' S, or a heteroatom R 1is$ a hydrogen, fluorinated
alkylene al cohol group, or a fluorinated cycl oal kyl ene al cohol group having
1 to 20 carbons; and RzZ-'S are each independently a hydrogen atom a

fluori ne %i&y@?brrﬂé@ﬁﬂs ﬁﬁerEH BeitRad @ﬁ'm@é ibtdr (grz)rHl@:rorﬁ‘etébétj?' Takkyl

group, uorlnate cycl oal k 0 group, hydr oxyl group, an al koxyl

group, a &éﬁgéflc{@gagh@r‘l %Qé(%}:ld&{ R:L{He défasiey |m|ﬁﬁ% mMERbrAE YL SHPOLENIORI Bnd @

fluorinate group, a uor i nat ed” acyl oxy group, or any of sard groups

h
avi ng aﬂgﬁ%’@orﬁﬁ 3 Gfortﬁl':?){cﬁ’érﬁeéon?ﬁdyﬁgl 1. LARARIRe mAGteRthedtiutidh pERanhe

bonded to er to forma portion ve or six nenber ring which nmay

enst. Sn*&?é@@%%%%@‘“'@aé@%“'% B BR BT SO 2B oo B "l ol
0 0uDor Syt PG AT S R B A Pl molip e v
eyl en Eoi'els»%gﬁﬁ?a 0L B el s AR BB 1857 .
T
B e A ESTAE B, B WiEHpater
A ﬁﬁaa@dqé?@% A RBROAELOLS) o
koo VMBS 0w L A S Trn o e
F3C stringy white solid which was dried at 50 °C and 1 millibar to a constant weight of 3.62
grams of a fibrous white solid. The final yield of this polymerization was 95 %.
| [0091] As previously stated, compound 3 does not react during the polymerization, and
can be isplated from the remaining solution by standard isolation and purification
15  procedures, such as recrystallization, distillation, or preparative scale chromatography.
[0092] Tﬁe molecular weight (MW) as determined by gel permeation chromatography
relative to polystyrene molecular weight reference standard (GPC relative {o PS
standards) was number average molecular weight (M,) of 133,000 and weight average

molecular weight (M,,) of 440,500. -

20
Example 13. Polymerization of monomer Compound 5

[0093] This metal catalyzed polymerization was conducted in a nitrogen atmosphere.
A 46:54 mixture of Compounds 5 and 6 (6.04 grams total =6.5 X 10 mol of
25  polymerizable monomer Compound 5) was degassed under vacuum and placed under a

nitrogen atmosphere.
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CF3 p~CF3 OH O- OH 7 F3C | F3C CF3 OH CF3 36. The polyner of claim 34
wherein said ethylenically unsaturated nononmer 15 conprises acid-labile
groups selected fromthe group consisting of tertiary al koxy groups,

t er f - al koxycar bonyl groups, al koxy nethyl groups, cyclic derivatives of
al koxy met hyl groups. 37. The polyner of claim34 used in a photoresist
conposition. 38. A nethod of creating a patterned inmage on a substrate to

forma cipogat RQaFREPAAGHEs SIS WitH23.02PR]) 16,58 1@ phell of @bl salrgeasnt i on
conprising the polyner of claim32 to a substrate and exposing said

phot or esi giorl@HR08H U50M thg @NRNYN0H hdlf ARIES HexBRIdredrtiRtbrafBrand G meard
substrate. -90 /N

e AR IR AP B R 2 L
“\F/;){\V NCS; %ﬁﬁéﬁ@%ﬁ%@% m%%%’ﬁﬁiéﬁ?%éﬁ%%‘%&ﬁ%ﬁ%ﬁ? Ry N
(>apx O 20550 <D Toh o8 abes D bR s p g g Comoounds s g - 5
A R M L e L AN
DR3P0 RURSRR ey SRRRD S SRREBE S ver VRobud it HAGHE B A smal
ke BTG e B e LR
} 7<; xgagg%fzﬁ %Iéa:\é%%l%@;<%9§%§ng__tp§%c%egmn of the polymerizable monomer
030 S 7k, D A s BB S e Aot g a8 ) 207
P 7@ x QRN AR BUTRRI SRR WS st 16 200l 8 EbRas.  ASutite hHePRAEP ! P
formed and was filtered from the liquid. The polymer was dried at 50 °C and 1 millibar fo
constant weight to give 2.1 grams of a white powder. The final yield on this

polymerization was 75.5 %. The MW as determined by GPC relative to PS standards

15 was M, = 18,000 and M, = 40,000.

Example 14. Polymerization of monomer Compound 8

20 [0095] This rnetél catalyzed polymerization was conducted in a nitrogen atmosphere.
A 69.2:13.1:17.5 mixture of monomer Compound 8, isomer Combound 9, and fluorinated
diol Compouhd 7 {2.9 grams total = 4.1 x 10-3 mo! of polymerizable monomer
Compound 8) was degassed under vacuum and placed under a nitrogen atmosphere.
[0096] A sample vial was charged with 16.49 mg (4.51 X 107 mol) of (n*-ally})

25  palladium chioride dimer, 31.12 milliigrams (0.91 X 10°° mol) of silver
hexafiucroantimonate, and 1 mL of chlorobenzene. The catalyst mixture was stirred for

20 minutes at 20 °C. The siiver chloride formed was filtered off with a syringe filter (0.2
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grams of tetrahydrofuran and was precipitated by adding the resulting solution to 200 mL
of hexanes. The filtered polymer was dried at 50 °C and 1 millibar to constant weight to
10 ' give 1.13 grams of a white slightly fibrous solid. The final yield on this polymerization

was 57.1% based on polymerizable monomer. The MW as determined by GPC relative

to PS standards was M,, = 31,000 and M, = 54,500.
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portion of the solution was analyzed by gc-fid. The initial ratio of adducts were 1.87:1

and the final ratio was 36.6:1 indicating that conversion of the polymerizable monomer
15  was 97.3 %. After 23 hours 2.8 grams of ethyl acetate was added to lower viscosity
further and theﬁ the polymer was precipitated by adding the solution to 200 mL of
hexanes. The polymer was dried at 50 °C and 1 millibar to a constant weight to give 2.2
grams of a light gray powder/fibrous solid. The final yield on this polymerization was 96
%. The MW as determined by GPC relative to PS standards was M, = 25,000 and M, =

20 476,000,
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The silver chioride formed was filtered off with a syringe filter (0.2 mlcrometers) The
clear yellow solution_ was added to the degassed‘ mixture of monomer Compound 2,
isomer Compound 3 (nortricyclane compound) and NBHFA. The solution remained clear
for over 30 minutes. After 45 minutes the clear yellow solution had become hazy and a
15  siight precipitate had formed. After 1 hour the stirring had stopped with a liguid top layer
and a bottom solid layer. A small portion of the solution was analyﬁed by geffid. No
monomer Compound 2 was found and only 5% of original Compound NBHFA remaiﬁed
indicating that both polymerjzable monomers were incorporated into the copolymer at a
-monomer mole ratio of 80/20. Tetrahydrofuran 2.83 grams was added fo the solution.
20 The copolymer was precipitated from the tetrahydrbfuran solution by adding it to 200 mL
of hexanes. This precipitation process was repeated then dried at 50 °C and 1 millibar to
a constant weight of 0.49 grams of a white powdery solid. The final yieid of this
polymerization was 55 %.

[00101] The molecular weight (MW) (GPC relative to PS standards) was M, of 30,500

25 and M, of 50,000.
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PX8<<X87pARANGARrASRE to nortricyclane adducts was 2.45:1 and the final ratio was 0.26:1
indicating that conversion of the polymerizable monomers was almost 89 %. Upon
addition of 2 g of tetrahydrofuran the gel dissolved to form a homogeneous solution.
This solution was added to 200 mL of hexanes to precipitate the polymer. The polymer
20  was filtered washed with hexanes and dried to give 0.72 g of a white pbwder. The final
yield on this polymerization was 77.4 %. The MW as determined by GPC relative to PS
standards was M, = 38,500 and a M, = 78,200. By VUV-VASE the absorption coefficient
at 157 nm on this polymer was determined to be 0.66 um™. A base solubility test was
conducted by placing drops of 0.26 N tetramethylammonium hydroxide (TMAH) onto a

25 film. Films of this polymer were found to be base soluble.
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reaction medium. The resulting polymer had a M, = 18,000; M, = 34,000.
Example 20. Polymerization of Compound 29.

[00107] This monomer was polymerized at room temperature in a similar fashion to the

20 procedures described above. The resulting polymer had a M, = 13,500; M,, = 21,000.
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?2@7??xp?emceniralediEyacys angythendistiied at 62-64 °C and 0.2 torr 1o give 6.8 g of a'clear

?' ???7PpX?T X@>X<X?~<X" a>X@i >xpyxp  y>Xx y>0" @a<x?0??#y @ Xxypx8x>px??x| >x??@
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Lb i
/
~/ F,¢ TCF; F,C  CF,

30
[00109] Monomer 30 was polymerized at room temperature under similar conditions to
20 those described above, except that 170 mole% ethyl acetate based on polymerizable
“monomer was added to the reaction medium. The monomer conversion was determined
by gas chromatography to be 58 % after reacting one day. The polymer was precipitated

by adding a tetrahydrofuran/chlorobenzene mixture of the reaction product to hexanes to

form a grayish white solid. The polymer had a M, = 39,800 and a M,, = 81,200 as
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where A is the wavelength of light and k is the extinction cosfficient. The absorption

coefficient of the films from each polymer are listed in Table 1.
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&10%&' ()- 109%& ()-!'m 109%&' ()-$10%& () - RW"?4

10G : 10%6&' () -/ ! 10%6& () - %B10%6EE () - ! WUB10%&' () - $109%& () - '\ $10%& ()- M
dE 10Gc% 0%k () -!'ycod0%PP& () -$10%& ()-! $10% ()-!$10%& ()- 10G 10GAC

>Rz : E 1Q'alble 1. Spectroscopic characterization of polymer films at 157 nm. ' :
K).$109BB& () -) $#10%& () -!y) $#L0UPP& () - F$10%&' () - ! yFSL10%PP& () - ! F$10% 2_2&
"()-RR{\= 10 cP10%&' ()-Ls10%& ()- o
1%/&'()-!\).$10:<ng:()-!d).$10%;_ '

l@! 109%&'_() - i @MPNOIREY ) - | PP" 19 LPE . & ()-F$10%& ()-xmb@ 10
11 $10% ()- 10 10 20; 109&' () - P-100& () -'$B100&' (-3 10%(&') () - WK} 9%@ @
10!\ cW$10983&' () -3 rcW$109% DI DBE () - psFB8uk' () - ! Eps$10%

P& ()-1$10%& ()-!1810% ()-g }¢.0mb@ 156 7.1

11 1.02 156 5
14 1.36 178 8.1
17 1.36 192 8.8
22/23 0.66 223 8.7
27 0.71 159 8.7
29 0.59 154 8.7
30 0.90 252 8.0

[00115] Prior art homopolymers from norbornene monomers fypically exhibit an
absorption coefficient of greater than 1.5 pm‘1; therefore, co-monomers, which are often

5  perflucroolefins, are used instead of the homopolymers to meet the transparency
requirement for 157nm lithography. The transparency requirement is usually an
absorption co'efﬁcient less than 1.0 pm™. A bridged carbocyclic monomer of this
invention provides adsorption coefficients less than 1.5 pm'and less than 1.0 pum™ and
can be used as homopolymers, or in copolymers, if desired, to provide even lower

10 adsorption coefficients The bridged carbocyclic compounds of this inventions

homopolymers and when used in copolymers provide optical densities less than

1.5 ym™, and less than1.0 um™.

Example 24. Base Solubility

15  [00116] A polymer film made from Compound 5 was spun onto & silicon wafer as
described for films made for measuring VUV spectra. A drop of standard 0.26N TMAH
solution was placed on the wafer in three locations. After 30 seconds the wafer was
rinsed with distilled wéter and dried. The three film regions exposed to base solution

were found to dissolve. Those skilled in the art will recognize that placing a blocking
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) <YBL0%&' ()-!y) <YBL0WPP& ()-cWS$10%&' ()- defgT  {Y7

1! 10%AA&' () -1 109& ()-! PO$10%& () - ! PO$S109%& () 10 10 10; 10%& () -

| UG, YT c+$10%& () -c ! Pc+$10% { & () -

| $L.098) 9) & () - 0!\ h$MLOYAAL () - 0! N$L10%&! ()-'U$10%&' () - #it- $1$2$3$4$%&=" { Y7
1\ 3$10%& () -\ 98$10%& ()-!\3$10%: ()- 10 10 10; 10%& ()-!G c+$10%: ()-c

(e (w(( )%&EE{ i the\deidbd 8 o )i‘n’uékesﬁtl?'r@, elrséful in a ﬁ;ositive photoresist

ULOYE () -BETOVE ()= O () - A 100 () ) +4t+t+t, { = 1 "109& () - PI10%/& () -
10 10 10,f%,,n4tpa{q%n()-lyc/ 9$10% i & ()-!yc/ 9$109& ()-,8,1,Q ,.b. 1 2{\=
I VBL109%& ()~ TTO%& ()-3 109%& ()-=! 10%|x|& ()-0! 10%ré& ()-0 109%& ()-b./

2%}%3% %?E-r '{quﬁﬁ% é/ré%ﬁm(ﬂuacyem&ﬁ@cﬁﬁﬁoﬁﬂﬁm 0l %% YErkOBHEA {20 MY () -
was spun onto a silicon wafer as described for films made for measuring optical spectra.
5 A drop of standard 0.26N TMAH solution was placed on the wafer in three locations.
After 30 seconds the wafer was rinsed with distilled water and dried. The three film
regions exposed to base solution were found to dissolve. Those skilled in the art will
recognize that placing a blocking group on the acidic OH would make this copotymer
useful in a positive photoresist formulation.

10  [00118] While the invention has been described in detail and with referencé to specific
examples thereof, it will be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the spirit and scope thereof.
[00119] Any and all patents and patent applications referred to hefein are fully

incorporated by reference.

15
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10%& () - 2CPCMDDELFQG ] ; ~\ = 10!'!1d)\/ $10%

P& () -)vB109%& () -! k) voNb109BB&' () - FS109& () - ! KF$109BB& () - -

31/g$i8%1>8P&' (()()) G\(/\H\ H HH H#l gl ~1 ~ = 10! T L10%<D<D& ()-3"10%& ()-33"10%& ()-3
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10 5 an alkoxide group, wherein an oxygen of the alkoxide group is bonded to a ring-member

of said bridged carbocyclic ring and to a carbon of the alkoxide group, and further
wherein the carbon of the alkoxide group bonded to said oxygen has at least one
fluorine-containing group bonded to said carbon and further wherein said alkoxide group
has at least bne hydroxyl group separated from said carbon that is bonded to said

10  oxygen and said flucrine-containing group by at least one additional carbon that is

bonded to said carbon that is bonded to said oxygen.

2. The bridged carbocyclic compound of claim 1, having the following structure:

O. _A OR!

KRS Q<R5

R

-~
]
15 wherein A is a single bond, or a divalent organic group having 1 to 20 carbon

atoms, and B is a bridged carbocyclic group of the type:

RS 7
8 T 9
AR

7‘I‘I A ‘12)

R R (1)

wherein Z is CH,, CHR'3, CR™R™, CH,CH,, CH,CHR™ or a heteroatom; R
is a hydrogen, fluorinated alkylene alcohol group having 1 to 20 carbons, or a fluorinated
20 cycloalkylene alcohol group having 1 to 20 carbons; and R*™ are each independently a
hydrogen atom, a fluorine atom, an alkyl group, a fiuorinated alkyt group, a cycloalkyt

group, a fluorinated cycloalkyl group, a hydroxy! group, an alkoxyl group, a flucrinated
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L it e S o SRS
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5 least one of R and R® are independently a fluorine, a fluorinated alkyl groupora .

flucrinated cycloalkyl group.

r

3. The compound of claim 2, wherein R*" are each independently a
hydrogen atom, a flucrine atom, a hydroxyl grou'p, or comprises 1 to 20 carbons and is
10  an alkyl group, a fiuorinated alky! group, a cycloalkyl group, a flucrinated cycloalkyl
group, an alkoxyl group, a fluorinated atkoxy! group, an acyl group, ah acyioxy group, a
fluorinated acyl group, a fluorinated acyloxy group, or any of said groups having an

_amine group, or an ether group therein.

15 4. The compound of claim 2, wherein R* and R* are independently a fluorine

atom, a fluorinated alkyl group or a fluorinated cycioalkyl group.

5. The compound of ciaim 2, wherein A is a single bond or comprises 1to 13
carbons and is an alkylene group, a hydroxyl substituted alkylene groub, a fluorinated
20 alkylene‘ group, a hydroxyl substituted fluorinated alkylens group, a cycloalkylene group,
a hydroxyl substituted cycioalkylene group, a fluorinated cycloalkylene group, or a

hydroxyl substituted fluorinated cycioalkylene group.

8. The compound of claim 2 wherein A is a single bond, or comprises 110 10
25 carbons and is an alkylene group, & hydroxyl substituted alkyiene group, a fluorinated

alkylene group, a hydroxyl substituted fluorinated alkylene group, a cycloalkylene group,
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10 10gggh. h6hBhl hgE= 10 10 10! HP y10% & ()-P .
y109R2& ()-! HPy109\N&' () -}! Py109N& () -} 1092& ()- 10 10l hhi ~ihivii~?E= 10
10 10%R& () -!'wW% 10%2a2& ()-!% 109%& ()-10%R& ()-c
O(VQ&: ()-Viowe& ()-|/jjjjjdeE— 10 10 'DH* 10%.& ()-! * 10% & ()-i
109%R&' () -; #109R2& () -1 A0%R& ()-]|109%& ()-jjjjjijijsqQ! #10%f| f& ()-
I ~H#109% 2[ 2& () - ! e#lO%N&' ()- !'3#10%& ()- 10.
a hydroxy! substituted cycloalkylene group, a fluorinated cycloalkylene group, or a

hydroxy! substituted fluorinated cycloalkylene group.

7. The compound of claim 2 wherein A is selected from the group consisting
5 of methylene; sthane-1,1-diyl (ethylidene); ethane-1,2-diyl (ethylene); propane-1 ,ﬁ-diyi;

propane-1,2-diyl; propane-1,3-diyl; butane-1,1-diyl; buténe~1 ,2-diyl; butane-1,3-diyl;
butane-1,4-diyl; butane-2,3-diyi; pentane-1,1-diyl; pentane-1,2-dly}; pentane-1,3-diyl;
pentane-1,4-diyl; pentane-1,5-diyl; hexane-1,6-diyl; 2-methylpropane-1,2-diyl; 2-
methyipropane-1,3-diyl; 3-methylbutane-1,3-diyl; 2-methylbutane-1,3-diyl; 2- 7

10  methylbutane-1,4-diyl; 2,3-difnethyllbutane,-Z,B-diyl; 2 5-dimethythexane-1,6-diyl; 3-
oxapéntane-1 ,5-diyl; cyclopropane-1,1-diyl; cyclopropane-1,2-diyl; cyclobutane-1 ,1-givh
cyclobutane-1,2-diyl; cyclobutane-1,3-diyl; cyclopentane-1,1-diyt; cyclopentane-1,2-diyl;
cylopentane-1,3-diyl; cyclohexane-1,1-diyl; cyclohexané-‘l ,2-diyl; cyclohexane-1,3-diyl;
cyclohexane-1,4-diyl; methylcyclohexane-1,4-diyl; 1,1,2,2-tetrafluoroethane-1 2-diyl;

0. Fs3

. H
15  3,3,3-trifluoropropane-1,2-diyl; and 2-hydroxypropane-1,3-diyl; ; and

OH CH;,

CFs CF3 CF3 |

8. The compound of claim 2, wherein Z is selected from the group consisting
of oxygen, a nitrogen group, sulfur, and CHa.

20

9. The compound of claim 2, wherein Z is CH..
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10.. 10..10% . & ()-j kk3kkkal z[ <sQ ! #109%9&' ()-F 1099&' () -

9010%& ()-!#109%8&" ()- ! WEL0%1%49&' () - ! #109&' () -

al I - mmmmmmxnbC #10%& ()-s 10% 10% 109% ;

1099& ()-iL!'1099& ()-i109%& ()-)109& () - mmmmnxV5nbCl

CANI0%R () -!'VIOYWK/IK& ()- 'zv10%& ()- !'c3#10%} & ()- 3#10%& ()- )!)3Y
10%b& ()- nnln=nGhcnnyWBnbCl i 910%& ()- !3V$10%b& ()-- 3V$10%, & ()--!'D

"F 109%b"b& (Mg, - Qe , Urakein R Hei 10b 10b;
#1090 ()1 #1008 (T TSR T OIa ()1 10BE () P10k ()

qqqqqqqr)hYg i ises 1 to 20 carbons and i
10! PLOY&' { {OP%%"Q’(%{'“?{'BO‘Q’/Q%? My YR T VR () - 91008 ()

10br 1 +1 ToAr R uEAs/ 2 A3 BRY Qo) ¥§cibaikyi@rbup, a fluorinated cycloalkyl

group, an alkoxyl group, or a fluorinated alkoxyl group.

11.  The compound of claim 2 wherein R¥'2are each independently a
fluorinated alkyl having 1 to 10 carbons, a flucrinated alkoxy group having 1 to 10

carbons, a hydrogen atom or a fluorine atom.

10 12, The compound of claim 2 wherein R’ is a hydrogen, R*and R® are each
independently a fluorinated alkyl group having 1 to 5 carbons, a fluorinated cyclic alkyl

group having 1 to 5 carbons or a fiuorine atom.

13, The compound of claim 2 wherein R' is a hydrogen, and R?, R®, R*and R®

15  are -CF.
14. The compound of claim 2 wherein B is norbornenyl, or 7-oxanorbornenyl.

15.  The compound of claim 2 wherein said compound comprises seven or

20 more fluorine atoms.

16. The compound of claim 2 comprising the foliowing structure:

‘ O A OH
(V)

25
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10% """ & ()-! 109R2& ()-!8 109%66& ()-!HP10%R2& ()-mss<t Ct M et ot ~<7/

10! $H S, 10%& ()-!)1S, 10%& ()-! T8l S, 10%>& ()-<* 109%R& () - &10%R2& () -

1092& ()- otttttttuub@ 10!!!P310%& ()-!H310%& ()- 102 102 102P 109%R& () -
#109%2& () -s-3109%2& ()- u uuuuWiudEb@ 10! ' s10%&@&' () - le‘V@L ()-

; $10%& ()- 610%& ()- 100/@' ()-710%& () - u%~vvwi wkwmwdH, @' 10%@& ()-S\D10%
@' ()-L " MLO%@& () - MLO%@&' () -i 10%@& ()-i 10%@& ()- @Q.10%@& () - mvowgw Wswt w

xx$xi J7' " 10% ) sﬂ.@%
EOSRE () - BT ) e g of B0 ik oles: D)2 ndlo a0 e Aoz (-6

10p109%&" (g5 Ach%@%ﬁe {drolph
, , Yl @ro avin 1 to 8 carbons, or fluorinated alkyi group having 1 {o 15
10%& ()-10%: ytyyyyyy F10%& ()-'!'P10%Q& ()- I'j HP10%&' ()-! 6J10%®

80&%& () - O3 Bioklkyl A@nd 41 BNaATNS{ oXriieakated cycloalkyl group havin
Lovk<t (FreTTodpe! Bs‘%"g%;lo /&é d A o0 cycloalkyl group having
4 to 6 carbons, and wherein R? is a hydrogen atom, a fluorine atom, an alkyl group
5 having 1to 6 carbons, a fluorihated alky! group having 1 to 6 carbons, a cycioalkyl group
having 4 to 6 carbohs, or a fluorinated cyclo alkyl group having 4 to 6 carbons, and R3S

are each independently a fluorinated alkyl group having 1 to 3 carbons or a fluorinated

cycloalkyl group having 1 to 3 carbons.

10
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S109%& () - Ss-10%& () -, 109%& () - Y{o{ {{{{{{}"B71 ' 10y#10%& ()-f;

#1098 ()-109% ()-v d *109& ()- | *10%ré& ()-° & *109& ()- {{{?l]1.}}i K"

10y0l 109%& ()-<F 109& ()- # 109& ()-=! @10%& ()-=10%& ()-Z 10

10} ~"vvdEKI ** * 10-3"109%& ()- % 109& ()-"V$10%&' ()-

P"100& ()-!109%&' ()-=! 10%' ()-vIxnb@' 10! 3V$10%x& ()- 10 10 10f;
ittl)?cll/f;&s(lgwgcl (1§)0/§$()' =7V 10%& ()- /"10%& ()- GG "<mb@"' " 1

4 10%e(cbni HOYF cl&int ) 6,6BI%R ftom thes@b0p@oasigting of:

3VS10%& ()->zodY7 " ! d3$10%&: ()-fqo 10 10f; (9 PoomEIEins
#109%& () -1y
1\ 95109%: ()

\ ( 9$1 & (- H9$10%& () - 3$1MékdriflioromeBHIN IR 4,4, 4= w+zb@
0/(44&. O)- ) '{)- 10 10 10; H¥&(oromAdme&l () - z] >b@"' " !!i
#?i/f))‘%&(%) L g%?&f? | fC:‘I.L%/@& (%- 'l SP10%rY&' ()--1 SP10%&' () - -

. - 8xa“~ : o0& () - 10%& Abibvdo[2.00 t-5-e 9@ VOHE L 3~
1098 () -L, MO%O& {h-*/1234B{peC ' "I %@ﬂ%ﬁ%&ﬁggﬁa 1e‘1 5,5,5- A1t
hexafluoropentan-2-ol

5-bicyclo[2.2. 1]hept-5-en-2-yloxy-2,5-

| Fal
5 oF bis(triflucromethyl)-1,1,1,6.6,6-
il hexafluorohexan-2-ol
Fal’ OH

Chg
FsC 6-bicyclo[2.2. 1]hept-5-en-2-yloxy-2,6-
o ‘ bis(trifluoromethyl)-1,1,1,7,7,7-
hexafluoroheptan-2-oi
FaC _
CFs
FiaC OH

-7-bicyclo[2.2.1]hept-5-en-2—y¥oxy-2,?-

FaC
? - bis(trifluoromethy)-1,1,1,8,8,8-
_ _ hexafiuorooctan-2-ol

FaC CF3

OH
CFsy
' FaC : 8-bicyclo]2.2.1]hept-5-en-2-yloxy-2,6-
o bis(trifluoromethyl)-1,1,1,7,7,7-hexafluoro-
4-methylheptan-2-ol
FaC , _ _
CFs

F:C OH
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100 100 10010%0& ()-j ; $10%0& () -0, 10% & () - 0% |

10%0&' () - Bl VAN wUbpeC '~ nlO%0O%' ()-1< 10%Kk& ()-!.< 1096C60& ()-! H

S10%&" () -! _ ' ;

s10% @ @ ()-! vHP10%} & () - K4dEpeC ' il C mLO%OS! () - i 310%08 () - PyLOYOS! () - |
MLOY%O8! () - 10%08! () -\ 10908 () - 49; =2@Bavkl *' “ml! Y 10%& ()- 100 100

100 z10%& () -03f ~10%0& ()-0310%0& ()-1; #10%& ()-ak}"<vkl ' "I H p#
109%& ()-ilp# 109%C& ()-i!=3)Cl0% )& ()-!'P3)Cl0% }& ()-hPO 109 ()-PO
10%& () - DudEvkl "' "I H'109%& () - 10%&' () -] 109& ()-10%& ()-s10%& ()-S. &10%& () -
MRTWKY~shl " " "1 HO 10% )-P 10 10 10P* 4-Dm8EIf]R-3. 1]hafome-R-yioxy-3,4-
V':!.O%&' ()-ii) A 2? - % shi ™' 7 1 3i " 10900 ({nfrubdeieti@pa1M1,%2(5)5,6,6,6-
3"10%& () - A 10% Mg £ 3109 yD y& (JecaflTetbifexp9s=8l >& () - P: HzY8shl ™' "
fH *0! 109 )-F~8,i*0!110% | "& ()-])!S3i"10% 5=
FalF2C 5-bicycio[2.2. 1]hept-5-en-2-yioxy-3,5-
ﬁb— : : bis(trifluoromethyl}-1,1,1,2,2,6,6,7,7,7-
Fal CECFR decafluoroheptan-3-of
Fao OH
FaCFsC 6-bicycio[2.2.1]hept-5-en~2-yloxy-3,6-
ﬁb— CRCRz - bis(trifluoromethyl}-1,1,2,2,7,7.8,8,8-
FaC OH : nonafluorooctan-3-ol
Ch

P FCFaC | 7-bicyclo[2.2.1]hept-s-en-z-yioky-s,'!-

bis(trifluoromethyl)-1,1,1,.2,2,8,8,9,9,9-
Fal decafluorononan-3-ol
CHLR -

8-bicycio[2.2. 1]hept-5-en-2-yioxy-3,8-

FaCFsC
m : bis(trifluoromethyl)-1,1,1,2,2,8,8,10,10,10-
Fat CRLe decafluorodecan-3-ol

OH
CFy
FalFa 7-bicyclof2.2.1]hept-5-en-2-yloxy-3,7-
&b—— ‘ bis(trifluoromethyl)-1,1,1,2.2,8,8,9,8,9-
FiL ' decafluoro-5-methylnonan-3-ol
CraCFe
e o
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5& ()- h3i"10%t& ()-!ZH3i "10%c& ()- Ch3i"10%& ()-16789s|]>"""
fLpl0%@& ()-Lpl0%@& ()- 102 102 102; #109%R& ()- .

Hi *0! 109&' ()-]!wHi *0! 10922& ()-1j!7?|]1>"" f3"nml0o%@ ()-!I1 10%& ()-!B

109%& ()- z10%@& () - |

) 210%@& () -0SlI 10%@& ()-!j N2>3+10%@&' () -" 10%@& ()- 010%@&' () - B310%@&' () - ;
#1098 () -/ 109%@% ()-*] 109%@& ()- G\ =3+1 10%& ()-10%& ()-! PLOY& ()- &Y
109&' ()-!_Y 10%n,n& ()- 10@10@

10@"?{\ =3+1i & 10%& ()-!:3' 310%& ()-J!3' 310%e& ()-J F 10%& ()-i310%& () -
109 () - 9%& (xxEhGell | Ep%, () - 10, 10, 14bicyclpRo2gkeplS-en-2-yloxy-3,4-

} 10%09& () ANL0%En(Y - - 09& () - x#| ( GAENDIGSH 2. 2,09t Zfuora-100& () -

s 10%&' () + % §; %:%g. & ()- 10%& ({iifeergmethisieshi]-»1,1,2,2,5,5,6,6,6-
109&' () - &00! 109&* ()~ . F*T0%&R () - cL* 10%R3dceiiuaFahe0&o( ) - SI W ! 109&' () - S
ZxmbC3+134" 10%&' ()-P 10 10 10; #10%&' () - #810%& ()-6 109%&' ()-

F34! 109&' () j GFRopre3+1H 109%& ()-!pl 10% | F-&lcgdlol2@l OM@bIS-eaLop@E$5=S109& () -
Ls$10%& () C3+0310%&' () - 9- v108i1(2,2,RHrafiesdR1{ ) - j ! i 3] ) 109&' ()-j!

%TLO%& () e ) - DeZ&BcA310%

FaCFC OH

{F2CLFC
HCF,
P\ S

CFaCha

{FsCurC
ﬁb FaCEoC

CFACF,

F.CLFC OH

E (FaCuFC
FiCFaE CFCF

(trifluoromethyl)ethyfl-1,1,1,2,2,6,6,7,7,7-
decafluorcheptan-3-ol

B-bicycio[2.2.1]hept-5-en-2-yloxy-3,6-
bis[1,2,2,2-tetrafluoro-1- _
(trifluoromethyl)ethyl]-1,1,1,2,2,7,7,8,8,8-
decafluorooctan-3-ol

7-bicyclo[2.2. 1]hept-5-en-2-yloxy-3,7-
bis{1,2,2,2-tetrafluoro-1-
(trifluoromethyl)ethyl]-1,1,1,2,2,8,8,9,8,9-
decafluorononan-3-ol

8-hicyclo[2.2.1]hept-5-en-2-yioxy-3,8-
bis[1,2,2,2-tetrafluoro-1-
(trifluoromethyl)ethyl]-
1,1,1,2,2,9,8,10,10,10-decafluorodecan-3-

OH
SF(CEs ol
{F2ChFC TTbicyclo[2.2.1]hept—5-en-2-yloxy—3,7—
bis[1,2,2,2-tetrafluoro-1-
FalFLC (triflucromethyl)ethyl]-1,1,1,2,2,8,8,9,9,9-
wae — decafluoro-5-methylnonan-3-ol
T 12

FoCF:C O
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10 10 100|)109% ()-gS 109 ()-d| (&LOY%& () - S&h10%& () -;
#1098 () -, |]>eZ0B+p#10%& ()-i'10% ()- c!10%& ()- !hP10% | & ()-!HP10%& () -
P109GT&' () - : >dEeZCB+c\ 80! 10%& () - CO" 1090& ()-cY. $10%& ()-\ & 10%& ()-cV$
109& ()- v!I109& ()-[{\:!\CO#L09%& ()-cP 9%40%& ()- !'kcP 940% ()- !ycP
040% )& ()- 10 10 10; v10%&' ()-xYNC8 10 10 10; #10%& ()-!d cp, %0%& () -
I hep, YA0YAAL () -! cO#10%YY& ()-! dcO#10%& () - u" xdBNCS
10! | D10%.L& ()-S 10%l& ()- Y10%l& () -~ S3"10%l& ()- LV$10%& () -
F'ié?/gg&'(g);3zxg|\|08! v 109 ()-!"v . 109% ()-!R ($10%ld& ()-f

11 DLO%& ()-S! IDLO% ()-S - =!! TrbeyOpDE Kihapt-5-enfdaong-B&-() - 10d
10d 10d; #10%g& ()Fg@O%j& ()-2! 10%d& () - A&i&ﬁr_im!orc#ﬂﬂ%d&'('l?‘i),1,1212,8,%:%;% (<? <& ()-

; \ $i%00/£<(P 5 ﬁ’) ) - F980 0 octafluoro-5-methyloctan-3-ol
. % ()-U Al F$109%& ()-Z' kF$109%88& ()-Z
F$109&' () - $10089& () < 10< 0 0

10<310%& () - OWU3" Al F9%%Y0%PP-LIH UFO 10% 1 & () - C! FY%%109BB& () - C! yFI%10983&
'()-CI\ c$10%F& () -! Nc$1o%& }=05 ~ =1 KHB109&' () - zp" 10%& () - PV$109& () -
| PV$10%x & () - 10 10 10f 9«&‘??' ~ U1K\ $10% () -

: —T-b:cyc/oﬁ.g(ﬁegt)-s-en-z-yloxy-
1,1,1,2,2,8,8,8-octafiuoro-5-methyl-3-

[1 ,2,2,2-tet’ra'ﬂuoro-1 -

(trifluoromethyl)ethyl]-7-

trifluoromethyl)octan-3-ol
CF(CEy),  (uoromethy)

F3CF2§3 OH

7-bicycio[2.2.1]hept-5-en-2-yloxy-
1,1,1,2,2,8,8,9,9,9-decafluoro-5-methyl-3-

FaCkoC
ﬂb—O [1,2,2,2-tetrafluoro-1-
, FsC (trifluoromethyl)ethyl}-7-
(trifluoromethylinonan-3-of
CH{CF3)

F3CFC OH
HiC B-bicyclo[2.2.1]hept-5-en-2-yloxy-
O 1,1,1,7,7,7-hexafluoro-4,6-dimethyl-2-
7 / (trifluoromethyi)heptan-2-ol
 R3C .
CFa
FsC OH

7-bicyclo]2.2.1]hept-5-en-2-yloxy-
1,1,1,2,2,8,8,8-octafluoro-5,7-dimethyl-3-
{trifluoromethyljoctan-3-ol

CFaCr3
F3C OH
5 HC 7-bicyclo[2.2.1]hept-5-en-2-yloxy-
C}-—> : : 1,1,1,2,2,8,8,8-octafluoro-5,7-dimethyl-3-
) _ [1,2,2,2-tetrafluoro-1-
FaC ‘ (trifluoromethyl)ethyl]octan-3-ol
CRCFs)k
FaCF2C OH
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<UB10% ()~ | d<YBI0N L& () - S100& () -22<-\: 11 yFVS10983& ()~ ! 1 FVS10% , & ()-
0%& ()-!:$109%& ()- 10 10 10: #109%& () - <@ (ZX7~\:
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7#109%& () - 2 & Ba VB10%: () - <% 1(H4 u&%ﬁe@ﬁﬂewwgycgah-egwywy&sb@l !
109& () -\ ) - i () - Pr10%& () - < 19150 iﬂexaﬂuoropropan?_ ol :
#109%' () - a’Pb@"QSV QUB2%’ () - <710%: ()-cp L0S& () - 100& () 100&" () -

% 10M& () - YL" 10%& ()-L" 10%& ()-L" 109% ()-! SV10%&! ().- SV10%
& ()- b}[9+@10ICI)0%& ) -1 QD109R&S: () -
#10% () -1 COL0%&: () JROUBYEE () - S, 10%& () - WH@
10! C01910%&’ () - 10%&' () FYOME () - " 109 ()-"10%& ()- 10 10 j}A?H@
10! F<0! 10%<& () - Sm' 109%<&K3 - % s10%&’ () - YOWLO%& ()-!zhY 109%n& ()-!Y
10%<& () - n(*dE) | 10%& () - 3i 2! 10%& () - &Op#10%<& ()-) (3" 10%& () -) (3" 10%&: ()
) #&S$10%<&IE ()-C' 10%& ()-*,-.1fDl 109k& @}331bicyclo[2.2.1Jhept-5-en-2-yioxy-

2,2,3,3,3-pentafluoro-1-
(trifluoromethyl)propyljoyciohexyl}-
1,1,1,3,3,4 4,4-octafluorobutan-2-ol

3-(3-{1-bicycio[2.2. 1]hept-5-en-2-yloxy-
2,2,3,3,3-pentafluore-1-[1,2,2,2-
tetrafluoro-1-
{trifluoromethyl)ethylipropyl}cyclohexyl)-
1,1.1,2,4,4,5,5,5-nonafluoro-2-
(trifluoromethyl}pentan-3-ol

2-{3-[1-bicycio[2.2.1}hept-5-en-2-yioxy-
2,2, 2-trifluoro-1-
(trifiuoromathyljethyllcyclohexyl}-
1,1.1,3,3,4.4,4-octafluorobutan-2-ol
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109%&' () - Pl_&' ) - Psy0%&' () -1 10%& () - ! 9H@clohexyl}-1,1,1,2,2,4,5,5, 5-nonaffuoro-

10%dd& () - bwsaBpeCd| IT@Hs! &c10%&' () - @10%8&-(r)ﬂuor0nmw|@?ﬂ$6#ﬁ'q|00/& ()-1"

| 109& ()-110% & ()~$~*gdEped 10%! &, ) L! 10%&' ()-& "10%& () -

<% 0%&' () - 6#410%&] L310%&' ()-cf)10%& ()-~ @ 10%! p10%<& ()-p y10%& ()-

hS10%<& ()-!; S10% () -CRITR0 10f; #10%& () - $8; =@aB~_@ 10%!) 10%& () -)
& () - hcplo%& ()-1,cpl0% & ()-C bd 10%!

, 3-{3-[1-{Bicycio[2.2.1]hept-5-en-2-yloxy)-
‘ , - 2,2,3,3,3-pentafluoro-1-trifluoromethyl-
ﬁb’ O R propyll-cyclohexyl-1,1,1,2,2,4,5,5,5-
‘ CF, o nonafluoro-4-trifluoromethyl-pentan-3-ol

CRCR3

OH
CHCF3k
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10< 10< 10<; $10%<& ()-i"10%<& ()-i"10%& ()- + Q]
$109%& () - F410%& () - F*10%& ()-f z

1096S& ()-!Y 109& ()-#i 109& ()-!
aVK@ 10%! 10 10 10;

f A<hbd 10%! Y

#109& ()-"10%& ()-"109%& ()-!q<710%F& ()-<710% & ()-| aBVK@ 10%!

) 10% & ()-!y10%/ 0/ & ()-g S<10%r& ()-&V10%Tr& ()-* 10%r& ()-1!10%r& ()-
}A<VK@ 10%<! | YYLOUKr Kr & () - HYY40% P& () - YYd0% & ()-! 5Y%d0%
1 )10% r & () - (+02456}aE:/ 10*r 10*r 10%r& () - P<p

FsC OH
CF3

CFy,,
CF3
0
FsC CFa
HO
FaC CF3
O
C'Fs
OH
CF,
H,C OH
CFs
HO” 07 CH
CF; }
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4-[2-bicyclo[2.2.1]hept-5-en-2-yloxy-
3,3, 3-trifluoro-2-(trifluoromethyi)-
propyl)-2,6-bis(trifluoromethyl)-

1,1,1,7,7, 7-hexafluoroheptane-2,6-diol

4-[5-bicyclo[2.2.1]hept-5-en-2-yloxy-
B,8,6-trifluoro-3-methyl-5-
(trifluoromethyl}hexyl)-2,6-
bis(trifiuoromethy!)-1,1,1,7,7,7-
hexafluoroheptane-2,6-diol

4-[2-bicycio[2.2.1]hept-5-en-2-yloxy
3,3,3-trifluoro-2-(triflucro- ‘

methyl)propyl]-2,9-bis(trifluoromethyl)-

1,1,1,10,10,10-hexafluoro-
7-methyldecane-2,9-diol

B-bicyclo[2.2.1]Thept-5-en-2-yloxy-
1,1:1.7.7.7-hexafluoro-2-methyl-4-
(trifluoromethyl}heptane-2,4-diol

4-bicyclo[2.2.1]hept-5-en-2-yioxy-6-
methyl-2,4,8-tris({rifluoromethyl)-2H-
3,4,5,6-tetrahydropyran-2-ol

& ()-10%r& ()



10%r& ()-;10%ré& ()-%110%ré& ()-!y9%, 10%& ()-@S YU0% r& ()-679<?B5XY: /
10*1 P" 109& () - P" 109%@& () - c8109& () - CSH109& ()-1 109%& ()-109%& ()- 10*r58;
FWz}[9:/ 10*r!> 1j!1109& ()-j'11j!110%1& ()-j'j1j!109%& ()-j'h

1j 1 10988& ()-ji!. 109& ()-/ 109 ()-z}dH,/|' PLOY% ()-C 109%& ()-f;

#1098 () - c(310%& ()-c(210%& ()-!8 10%&' ()-8 10%& ()-f_=|' P10%y

0d0%: ()-s! yvdou& ()-s, s10%&' ()-& 10%& ()-P 10% ()- 10 10

10f | #&*+- }~B_=| ' P109 3\ 3109& () - sf; #109& ()-\8109%& ()-SWLOY& ()-! N#$109%& () -
| d#$10%& ()- -/1234:iJ]' P10% 3L"10% ()-3"10% ()-3"10%: ()- 10 10

103/ 109& () - P\y/ 109& () - mV?i J| ' P109% ) ( 109%& () -! CF,
F109%.L& ()-!F109&2Z& () - 9109%& ()- 3! 109%& () - H

64" 109& ()- TdEi J| ' P10% F1nt 109& ()-. 0! 10%& ()- FaC

11098 () - +109%&' () -) (Z10%&' () - c* 109%& () - al | #~_=| ' P10% Nyl$10%PY -
PO$109& ()-9! PO$109%& ()-9 10 10 10f; CF3

#1098 () - 3! 109&' () - #f #$$Y6 & &) "2~ _=| ' P109% Fs- 109%&' () - Y% 149%&' () - cs$10%& () -

[}

ldcs$10%& () -!dcs$10% " & () -pPl0uB& () --&&&b' g' h'i'j ' K OF, P1! $109& () - s
1010 10 10% o)1 bkl Soknpribo e ARGl S1OMSE (- O u™,
i:(§510% , & () - 6i i:($10%38&' ()-6!'ycVS10%' () - b$10%&' ()-!dp$10%: () - $10%&' ()-s-
F( {$/1/0’\/00§L{}) | ! P1!2!2!2k06$10(V&'7()- 3#10% & () -! 3#I10%&' (/) - 10 10 10f; 109 ()-!'r
%, & ()- = , O/, . Oartori 10 10
10f - #10%& () -1 (:6$1g%ﬁ2'?é%5%35§%§g%%?@bﬁqgf f%ﬁgo&n@m\ﬂgﬁmwc’mng\/
5  structure:

0 A OR'
he

2 =3 -4
RZR*R* R "

-

wherein A is a single bond, or a divalent organic group having 1 to 20 carbon atoms, and

B is a bridged carbocyclic group of the type:

R'2 ()

10 wherein Z is CH,, CHR'™, CR™®R™, CH,CH,, CH;CHR™ or a heteroatom; R is a
hydrogen, fluorinated alkylene alcohol group, or a fluorinated cycloalkylene alcohol group
having 1 to 20 carbons; and R%'%'%'5 are each independently a hydrogen atom, a
fluorine atom, an akkyl group, a fluorinated alkyl group, a cycioalkyl group, a fluorinated
cycloalky! group, a hydroxyl group, an alkoxyl group, a fluorinated alkoxyl group, an acy

15  group, an acyloxy group, a fluorinated acyl group, a fluorinated acyloxy group, or any of
the said groups having an amine group, an ether group therein, and R®and R may be

bonded together to form a portion of a five or six member ring which may contain
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10 101 : #10%' ()-!dcY%s$109%& () - S9$109%K& ()-! NsO$109%&' () - 6$10% () - S8y9: : ;
<WEWUBSH=| ' Pc$109%&’ () -! UcS109%&: () - ! ycS109& ()-: ! rc$10% M M () -: !
Pp#10%&’ () - | Pp#10%' ()- We>>?) @ @ @@ @[ PE: |' P 10 10 10: -
#1008 () - KF/ $10%00& () -! KF/ $10908&’ () - F&s$10%& () - ! r F&s$10% , & () - 1@aTABBD
- DDZX9PE: | ' Pe$10%&: () - | de$100@& () - 63109 () - !\ 63109 () - ! #10%& () - 41 #10%! ()
_ ADEGFGGGGGG ASHE| ' P 10 10 10f; #10%& () - F/ 94.0% & () - | yF/ %409%83&" () - F

% $109%& (netdriydioms, with the proviso that at least one of R? and R® and at least one of R* and R®

% $109B3&’ () - GBHAI I | | | 2[ <SHE| ' PFc( L0%&: () - VS109%&' () - " #10%& ()- ! 3V$10%&' () -

| 3VS10%& ora mde ?«& flubrine, |z #ldrpbdfdiol-bloub @Y BIfofnaed tfloalkyl group.

10" 10%& () - /&'()- ;

#1098 ()-1\ F*s$10%& ()-0! UF*s$10% ' () - 0i LIMNJOMDOEPA<YNC] ' P!\ c6#10%& ()-]! ke
64#10000& () -] cPLO% ()- 6" 109%& () - 3310% & ()-! 3$10% () - EPPOQOQOQR] peZ8| ' P! 3

P$109& () - 10240 104 pBIKEdEor(maKin éb ~drdocyclic compound comprising the

yF) : $109838& () -1\ c6#10%& () -] RS [ ez8] P!

" F$108& (el dpF$10983& () - 0! 4F$10%

L& () -0F$1 %€ () - | KFSLO0YBBE () - 3: $10%& () - WKWKXXXXZ} r g\ =| * Pl Pl " 109 () -

10 10 10f; #10W“geo(ﬁbiﬁ|ﬁ%;a%ﬁg@é @er@bsylﬁé)regb]tﬁ?’{%éténa[éndafluormated alcohol to
109%& () - ZLZuzZZ[ ]\ dig 109%: () - 10% ()-|!10%: () -

V109&' () -i #10%&0 k) - \rééét’bh\r}n%t\d?ela &

| 900! () - YOV () - ! SOV () - %10%& () F#lO%& ()-\\\\\\\\ gHe| * P!

| 94.09%& () - %8 94Q! O%Qg A DY GPNBickibi and 8aid HidHeatedRiicohol to

%10%&8 (906 I"j(iO%& %10%& (3 l"/(iOO/&E) “““}H]gig:

%4.0%& () - %400 9 0 i AD=| ' P!

%4 0%&: ()-Waow&'é%dé?ao%?y%éqeo%%&g& cﬁé%f@(ﬁ?- TTTITIIXY: = PLoaovg () - 940
o

% (Yo (! %WO%& ()-%0%& ()-9%0%& ()-11111111111]
& ()-%d0%& ()-!%0%& ()-]]

! $] A & ¢ 113
1L e PO P a1

FH ) QLOYE€ e 785 ihbSHIPEorsistRig Bf quadricyciane, tetracyciof4.2.0.0%%.0%"Joctane,

thioquadricyclahe, oxaquadricyclane, or substituted derivative of quadricyclane,

Pl %400& () - %d0% ()-!94.0%

tetracyclo[4.2.0.0%%.0% Joctane, thioquadricyclane, or oxaquadricyclane.
15
23. The method of claim 21 wherein said fluorinated alcohol and said'bridged

carbocyclic reaction material are combined in a molar ratio between from 1:1 to 3:1.

24, The method of claim 21 wherein said reaction mixture further comprises a
20  solvent selected from the group consisting of an ether solvent, an aromatic solvent, a

nitrile, or an alkyl alcohol, or mixtures of said solvents.
25. The method of claim 21 wherein said reaction mixture further comprises

an acid or an acid catalyst.

25
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;) QLOYSB& ()-9 F ;) QLOYBE ()-9% 0% ()-!%0%k ()-*al/ alala2aaaabvW4F Fl
1098& ()- F\109%& ()- F 10%& ()- F3}109%& ()- 10$10%$10% F;
#1098&' ()-bb' ccddd| [ VUAF F FF-10%&-()-F FcP'"10%& ()-F FS3"10%& ()-F
FCcLs$109%$& ()- FP!109%& ()- FP'109%8$& ()-dd. f=fffff|[:-4108F Ff; 109%& ()-F
F11098& ()-F F/f 10%& ()- F FS, c1l0%& ()-] F9$i ! 10%& () -
FF5109%8$& ()-fff"g+g3g6g; gcC410$F F10%& ()-v 10%B& ()-v FY 10%& ()-
FSMLO%&' ()- EBSLO%hE hithod @btiei g HcBy ahetpysaiciaastirg stepgroduyces an
109$& ()-v 109%8& ()-v #310%& ()-v 109%& ()-v PgRgSgVg[ g gdg ?CA10%$F
1096& () isomd BBl bridgad BaRLEYcliv cOOPBENT.) - v #310%8& () -V B
dgegi gngr gt gug’ <CA10$F #310%B& ()-v 109%B& ()-v 109%8& ()-v 10%B& ()-v
#3ugyg~ggggg DCA10$F #310%8& ()-v #3109%& ()-v 10%B& ()-v 10%& ()-v
109%& ()-v 09gg99ggg{ _?CA10$F #10%$& ()-v 10%& ()-v #3109%B& ()-vVv

27.  The method of claim 21 wherein the fluorinated alcohols have the

5 following structural formula:
HO AXOH
FZ(R3 R* R°
wherein A is a single bond, or a divalent organic group having 1 to 20 carbon atoms, R?,
R® R* and R®are each independently a hydrogen atom, a fluorine atom, an alkyt group,
a fluorinated alkyl group, a cycloalkyl group, a fluorinated cycloalkyl group, a hydroxy! '
10 group, an aikoxyl group, a ﬂuorinéted alkoxyl group, an acyl group, an acyloxy group, a
fluorinated acyl group, a fluorinated acyloxy group, or any of said groups having an
amine group, or an ether groub therein, and R® and R* may be bonded together to form a
portion of a five or six member ring which may contain heteroatoms, with the proviso that

at least one of R? and R? and at least one of R* and R® is fluorine, a fluorinated alkyl

15 group or a fluorinated cycloalkyl group.
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10986& ()-v 109& ()-v 99ggggg_7?CA10$F #109%$& ()-v 109B& ()-v 10%& ()-v
#31098& ()-v 10%& ()-v g99999g_?CAL0SF #10%& ()-v 1098& ()-v 1098& ()-v
1098& ()-v #310%& ()-Vv ggggggg <CALO$F #31098& ()-v 10%8& ()-v 1098&'.()-v
1098& ()-v #3ggh#jjjl a@A410$F # cVY. #10% S\ & ()- cY.#10%\& ()- cLV$10%
\& ()- %LV$10%J$UL ()- cLV$10% \ & ()-109%& ()-v 1111 mloovU410 .
cc6$1098& ()- c6$10% (#y& ()- cP$LOYS& ()- SP$10% & () - 10$10$$10$ cf ;
CH#1098B& () - oppaappppmmrm‘dm%&'lQﬂ-wra%lm@%&lu@)lnaie$ﬁﬁ$b0$3f'%S@EOW& ()-
CCSH10%B& ()- c9i!10%& ()-pqigrsCss|[:vU410 ¢ cS) 10%& ()-c c9z10%& () -
c3" 1098 &from-tie gfifdhlddv@isting of. cOS$10%B& ()- c) 10%B& ()- sss7tFtNtt|[:vW4l0
C cHOy1l09%& ()- ¢ SH@ 109%K& ()-0 c@ 10%/& ()-0S c# 10%& ()- cYBL0%B& () -
c#0! f 10%&. () uvvvv| [ NA41010$10$10%c3-bis{trfiareaethyh-1cB804KMBE& ()- S c6
10988 () - AV$TebBE ()-  c2P'1098& () -hekafuorgburhie-NB4iA10 F$10% " & () - &
ci ! 10% HEHE SHL0% H$: & ()-=S cp 10% H$: & ()- cO! 10% H$: & () -

¢! 10% HS: & (¥~ Py Y. zxzz| [ : NA41010 C* 10% H5: & ()- ¢ cs(10%HS:& ()- ¢
%10%H$H$&@ Sc 0% H$: & ()-< c)MLO% H$: & ()- ¢

10% H$: & ()-=z, {{{|\||]|[: NA41010 c8! 10% 1 - =
c5410% H$: & ) - <S ¢) 1#10% H$: & ()- cf 10%2@%, *"25;@@2%3%% & (3-
I1]]]}H} cs10%$& ()- c) cl0%$& ()- cVIO%$& ()- c310%3$& ()-

10: H$: 10: © of #10% H$: & ()-11}11U{Z9vU410 3(10%#& ()-D

c#l " 10%-$&3O - | 0% & ()- cO!10%$& ()- cc&l0%$& ()-
ccl 10%+-$&' () - WHONABHO10+$10+$10+$ cf ; #10%r$& ()- c410%+3$& () - 01610%+$& ()-
CF0310%$& ()- c.cl0%$& ()- K24w [: NA41010 61006-$& ol-$& ()- cc
109%6-$& () - Fe@O%$& ()-  c9! 10%-$& ( eh&@ L’ 10 ¢

\ 10 c9Ll 10%+$& () eé M’ Fp109e$& () -

109%-$& () -1
c<10%3& (ﬁ 29" Y $0 310%+$u& ()- c) 110%$& ()- CFV-Z 10%-3$& ()
c+1096:$& ()* ' r&1() - cFS#109%-$& ()-',/4567vU410 ¢ 109B& ()- =
c' 109%8$& () - —10+$10+$1@+§ C; #10%Ir$& 0)- cF810%$& O-0

2 6-bis(trifluoromethyl)-1,1,1,7.7,7-
hexafluoroheptane-2,6-diol

2,7-bis(triflucromethyl)-1,1,1,8,8.8-
hexafluorooctane-2,7-diol

£.C 2,6-bis(triflucromethyl)-1,1,1,7,7,7-
k! hexafluoro-4-methylheptane-2,8-diol
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" 310% " & ()-2<|[:vU410 c ¢ 10%& ()-c c ! 10%& ()-< cP"10% #& ()-Z
COV$1098&' ()-< c) 1098& ()- c#nl 10%& ()-=g~vU410 H3 @0%Q & ()- 3
@O0%,' ()- 010%x!v& ()-10$10%$10% cf; 109%8$& ()- ccl 109%& ()-? d|[:vU4l0 cl;
#10% x! j & ()- cL$PLO% x!j & ()- o cL&10% x!j & ()- cL10% x!j & ()-
cLV10% x!j & ()- cO 10% x!j & ()- df w{}fYL?10 10 10 -10 v940% & ()--10%
& ()- H* 10% & ()- |* 10%& ()-0 10%x!j& ()-|[:YL?10 OF@0%'& ()-
Y@0Yg & ()- + 109MN& ()-) 10% z& ()- 10% & ()- 10%!'& ()-a|[:YL?10 cL)
1gti/cg([)4;iv§ 8 cihlomll\/& ()- UPL!#10% & ()-) cPL!#10%W& ()- 310%Xx& () -
s *chij NA41010M ! MLOM ! MLOM A-Msathifi k6 1.).2,2,5,5,6,6,6-

c0! 109%/ | FFEE-) CcOMRIROA | M () - CLlO‘%M:é réﬁexane-gyﬁol '

cLp109%\ ! _ bHNA41010 BE 110%y, & ()- + L10%& ()- ; !10%!é& ()-)
| 1098 () - ouNILi& ()- RPO! 109& () - V/{29NA41010 } 110%gé& () -

P109%K& () - "P10%! )- h _
' 3 5—b:s(tnf|uoromethyl) -1, 1 1,2,2,6,6,7, 7 7-

F3CF2C . : : decaﬂuoroheptane -3,5-diol
FC )} -CRCR | | -

: - 36mﬂmmmmmamﬂ1mt22778&
FCrC - ‘ nonaﬂuorooctane-S &-dicl
CHCH
FC oH -
, CFa | '
: _ : 3,7-bis(triﬂuoromethyl)-1 1,1,2,2,8,8,9,8,6-
LR decafiuorononaneg-3,7-diol
=C
CRCR
F=C OH
3,8-bis(trifluoromethyl)-
FaCF2G 1,1,1,2,2,8,9,10,10,10-decafluorodecane-
HO _ 3,8-diol
Fal ChCR
Ch . _
3,7-bis(trifluoromethyl)-1,1,1,2,2,8,8.9,9,9-

'
ESE decafluoro-5-methylnonane-3,7-diol
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-

| 109%& ()-!v H110%Z *Z & ()- | 110%/[!V& ()-/4567BV"zvU410 S310% ! & ()-(
S310%& ()-( ¢ cP 109! M& ()-( ¢ P 109M& ()-(10M ! MIOM ! MIOM ! M c, ;
#1098 ' V& ()-z|[:vU410 HB&3109%& ()-c Cc3&3109WE ()-c ¢ " 3&310% & ()-c ¢
c3&310%WME ()-c kP10%J U& ()- cPLO%WWE: ()-1xI|[:vU410 c9-10%V! M& ()-

c\ &109%V[ ! M&' ()-c c109V! M& ()-c cP10%M! M& ()- c109%V ! M& () -

cl0%V ! M& ()-XzY810  10%! Z& ()-- CcVMLO%& ()--
ch\/FLO%&'()--lOI\/[!I\/[LOI\/[!I\/[LOI\/[!M10%/[!N&'()-MCI;#1O%\I[IIV& ()-5|[:2Y810
cL& 010% & ()- cL& 0109 & ()- | plO%&()- c"109% & ()- [ c3Cl0% & ()- c
10% & ()-5: <>?@~]<10 ¢ 10% & ()- c1GPh-bis[1,2,2 2-tetrafluoro-1-

& () - 10! 10%@:@@ 10%:&:@ 93#10%& ()- \(trﬁlﬁel‘[é%%ﬁée( RESPR 8% 4 6% 10"
6] 10% " & () - o& ;10% & () - cfabfackoraxane & ()-/CUzfr|[: RES10
Y7109%4.& () - }%3 S Y710%&! N& ()-s  3100& ()- #"H310%! & () -
c610%n O&CF))EF({:QH EEEN)L c1099>! 0& ()- cV-109%0>1 0& ()- \3clv 10%!& ()-

3clv 10%&' ()- c .)10%>'0& ()-w c*@0%)>l 10""10
Ugl0% " & (&Q}ﬁﬂ)%)ﬂ 0& ()- c,;#109%0>! 0& i}%ﬁ;@gﬁ%& %)rzé)#%@;p??_

1090>! 0&' () -y . RE810 «cl" 10%15& O)- ﬁo oheptane-3,5-diol
FaCFC CHCFsh
FACFC OH
: . ‘ 3,6-bis[1,2,2,2-tetrafluoro-1-
{FaCRFC R (trifluoromethylethyl]-1,1,1,2.2,7,7,8,8,8-
CFHCR)p decafluorooctane-3,6-diol
F3CHC OH _
CFCFy :
FoCFaC 3,7-bis[1 2,2,2-tetrafluoro-1-
, (trifluoromethyljethyl]-1,1,1,2,2,8,8,9,9,0-
HO decafluorononane-3,7-diol
+CRC
CFaCF5
{FCLFC OH ‘

3,8-bis[1,2,2,2-tetrafluoro-1-

(trifluoromethyl)ethyl]-
1,1,1,2,2,9,8,10,10,10-decaflucrodecane-
3,8-diol
CHCR}p
COWEC 3,7-bis[1,2,2,2-tetrafluoro-1-
(2 b (trifiuoromethyl)ethyl]-1,1,1,2,2,8,8,9,9,8-
HO decafluoro-5-methylnonane-3,7-diol
FCRC
CHCFsh
F4CRC OH
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& ()- baLf10%m& ()- ccl0%& ()- c# 10%& ()- cP10%& ()-=|[: RES810

ccl$1098& ()- ¢)"109%& ()- cc ' M 109%& ()-< Hd 109%& ()- ¢ d 10%/& ()-

c10%$& ()-QsfY810  c"10% H$: & ()- -10$10$10$1 710%B& ()-m cf ; #109B& () -

c5) 10%8& ()- ci3i!109%& ()- b|[:fY810 CcFP10% H$: & ()- c< 610% H$: & ()- c<

610% ": & ()- cL-10% H$: & ()- c) yl0% H$: & ()- ¢9j!10% H$: & ()->*|[: Y810

cs 9%10% H$: & ()- cF6#10% H$: & ()- c!10% H$: & ()- c)10% H$: & ()- ¢

- 10% H$: & ()- ¢s1l0% H$: & ()-*&b|[: Y810 c5v 10% H$: & ()- ¢s3}10% H$: & () -
c#/ 10% H$: & ()- c)-#10% H$: & ()- cSs+F10% H$: & ()- c& - 10% H$: & ()-LvU410

C<109B& () €109B& ()- ¢ 109%& () - 10: kfe-bRHBucromeBy)ef, 1 ATOHBIH8< () - c)

710% H$: & (v, | [: vU410 ¢ ccI$10%E ()- &tﬁ&bﬂ@%ﬂﬂhji@stameé&cﬁﬁp/&;& ()-

c" 10988& (Hz~ ' c010%8& ()-," vU410 ci @O%N & ()-

cs’ 10% & (p{0$10% . #1098& () - CCYUSLOYBE () -

c#l " 10988 ()= CHV) t|[.vU410 c c$ 10%& ()-jc H10%!' & ()- cl 10% & () -

cHMO% & ()-, ¢ ; 096 & ()-[|[: VU410 c cO 10%&() c cOP .

C10% & ()- cO0 10%&;(313 @&]S 10% & ()- clS, 10% & ()-
10%g! & ()-j [#(*+, -| "REBI0 10M 10M 10M #10%M &' g y 100 g,

c+10% ! & (g-cVS 10%& ()- ¢ 10% & () - - 9<6& 1 @@af' %‘f g&j M

c-&10% & ()>H rH3C 109 ()- {3C 10% & ()1.2& 530 (17 W/&me yetnyl}-

=& ()-$I |k cf ; #1094 & () - M c( mLovg2eftrfiucrorpetgiigciane 2.5 o & () -

c010% & ()F.G010988—4) - 1G 710" plO%& ()-- cl 10%

j& ()-101101-1 01) 109% '%Fgcglg%&() 0210% & ()-0GR{|[: 710

cL910% x!j & ()-( H3SH, $2i ( b3S# 109%R& ()-i _'10% X f& ()-

' 10%X'j&() )FM$@N )--h3|[: 2?10 c;#10% x!j & ()-( cLO*10% x!j & ()-(

L 10%x] ,@: cL10% x!| & () - CLClO%X'ﬂ&'I(z)zés% BOfhohicR>-E)meiyEB) ; 10

S 10% & 3 ; [1,2.2,2-tetrafluoro-1-(trifluoromethyl)ethyl]-

7-(trifluoromethyl)nonane-3,7-diol

F3C
> CF(CFa)
F,CF,C OH
HaC 1,1,1,7,7,7-hexafluoro-2,4-dimethyl-6-
N (trifluoromethyliheptane-2,6-diol
HO
F.C
CFs
FaC OH
H.C 1,1,1,7.7,8,8,8-octafluoro-2,4-dimethyl-6-
H O ‘a (triflucromethyl)octane-2,6-diol
I \
CF;CFg
F—-:C CH
HaC 1,1,1,7,7,8,8,8-octafluoro-2,4-dimethyl-6-
3 [1,2,2,2-tetrafluoro-1-
HO {trifluoromethyliethyljoctane-2,6-diol
F,C
CF{CFs)b
FaCRC OH
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10%&' ()- cL10% & ()- 10]X']lO]X']lO]X'] ‘ .
10% x!j & ()-1P&LO% x!j & ()-Ms~|[:}\; 10 , 110% .& ()- c, }10%& ()- H,

}1099m%&' () - dyH10% & ()- (110%.L& ()-) 'HS _10% ()-s[[:}\;10 ¢0010% & ()-
cL10% & ()-& H.  10%! & ()- c. 10%& ()- v '}10% & ()-)

¢ '}109%& ()-8| RE810 10! 10! 10!}10% & () - cI #10% & ()- c0<.10% & () -
CL&10% & ()-) cL10% & ()-2 z}|[:RE810 ¢ 10% & ()- cLl 10% & ()-

C@10% & ().- cL10% & ()- ci 108 & ()-)

ci 109% & (mhm@iguclr)l 109 & () - 109 & ()1, SHOBB,8-HexaRIDLARI3((P2, Zrtnf@:@:%& ()-
cOi *i 109 A CH! 10%y & () - uwxyzzyWsl " 1Bhydiogy-10% & () -!10! 10%s& () -

c109% & ()- ) £-aBge & ()- 10! 10! 10! * 109 &trifhorobferByl)aBhyiiocior@Rg)propan-2-
109 & ()- !> MR 10%~& ()- P& 10% !-& ()ol! cH 0! 10% ()- cnl 0! 10%&: ()-
H 0! 109& () | [>yV\6I 10 310% & ()- cf; #10% & ()- c810% & () -
c6! 10% & () @o - c0| 109 & ()-'3yX71"10 ccPl 10%$& ()-)

cs}10%$& () & () S$10% +$ & () - =

10! 10! 10! 10% & () % 6| [:-710+$ cl;#10%3& ()- c. 10%$& ()-

cF- 10%$&' () - c$'cf /ol-$& ()-1 cc$10%$& ()-3 c$10% B"r & ()-3678>I PhA710+$ c
c6109%8& (o, cl & g%@% - SPH109%8&' ()- P§1,0%, R4 @)4-octafluoro-2-{3-2,2,3,3,3-

KHP} 109 ( 0+ R [: A710+$ c, ) m' 10%p&ntafiuoms BhyGbRgde () - c"1098& ()-4
c109%8& ()-Z plO¥s& ()- c9)1098& () =bo| [(AddRhHN0PIGS/lcycloHERYHRItaN-2-
cCQlO%&S&"( o, 71098& () - cL3) 1098& ()-olcc0$10%5& ()-Y=?By|[: NA41010
310% !'j & ( DFLOYXSX& () - c"109%B& ()-* ccYI0%& ()- cL10%B& () -

cl09%8$& () - N4 LR GERC 10988 () - .h&710%8$& ()- 109 & ()- 10%& () -

- Hs1096& () -& s10qye& ()-&[ Dl [: NA41010 c, | 1098& ()- c, | 109%& ()-

Ci*109%8$& ()- c( & ()- c&"10%& ()- ccO*lO%S& ()-DG | | [: NA41010

. C,|109& ()- c, |10°/e&()- cl; #100/65&()- '14p Ssé)n 4. e&()

' cc3410‘V$8H@ Nigeiin " Headi ng 13] c g 3, lc" "Heading
43] c" "Headi g C&i,(}: "Headi ng 63]c" afly k ]c" "Headi ng
93] c"A "Defayl t ar%@raph Font f 3! ( uoro- Nevelohexyl)-2-
| F5<"EL: SYFAdghngst ux3AX8' 7x. 63 $ / 50= pipyhoyciohexyl):

"$&(*, . 024p8: <J@DRHILNPRTVXZ\ " b hj| %’?P‘e RlzR|
(: el\ gh+gs 3 ¥ 256@

220G~ NOQRV>YH\ 7 & {@gl}gl i j al mngr msot uumASx' yy'Y{{} v>wzB4a! xQO<( #Eq* T(f b$C f
FICF3
a0y , 1,1,1 ,3.3,4,4,4—octaﬂuoro-2-{3-[2,2,2~
HO SFs ‘ trifluoro-1-hydroxy-1-
CF3 (triflucromethyl)ethyljcyclohexyl}butan-2-ol

1,1,1,2,2,4,5,5,5-nonafluoro-3-{3-[2,2,2-
trifluoro-1-hydroxy-1-
(trifiuvoromethyl)ethyllcyclohexyl}-4-
(triftuoromethy!)pentan-3-ol
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65zf - #- &( - 2~58W£1@d i LEPRVZ\\\\\]]] &] J] *abdf; '
gPgdguggggggl opst vyz| } Uw dk/ z5r*,"' [ - GS}uA36D ! "#$9%& ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUWKYZ[\ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti mes
New RomanAri al Couri er New' h Root Ent ryWr dDocunent

I"#$UR' ()*+,-./0123456789:

<= >’>@\BCDEFG—|I JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

P HSYR () Siby - /(%;4%%36789 1,1,1,2,2,4,5,5,5-nonafluoro-3-{3-
<..:>?@\.B QRSTUWKYZ[ \ ] *_" abcie? g)3i 3-pemaiymgosthydvonyz{- } ~
! #fz@i‘B(C%); ; -t %@3456&{ g‘?‘U\/\/\X 0 (trifluoromethyl)propyllcyclohexyl}-4-
<=>7 G VNOP YZ[\]"_" abcdefighomidh arsBulwxyz{| } ~
P H#HSUR' () * 0123456789: ; ¢ ' Kt vetl)
<=>? @A\BCDE U\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~

L "#$0R' () *+, ™70 '-u:_ 7809:
A STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
" #SUR' () *+,-./01 G789: -
<= >’>@\BCDEFGHI JKLI\/NODQ?STU\/W(YZ[\]" " abcaéFmsiirjfkbromeatay!s 1 dviwky 27| } ~
5 hexafluoro-4-[3,3,3-trifluoro-2-hydroxy-2-

_ abcefupnomethibrrppy heatangyz§{djol
_“abcdef ghi j kl mopqr st uvwxyz{|}~

2,9-bis(trifiuoromethyl}-1,1,1,10,10,10-
hexafiuoro-4-methyl-7-[3,3,3-trifluoro-2-
hydroxy-2- (tnﬂuoromethyl)propyl]decane-

2,9-diol
OH 1,1,1,7,7,7-hexafluoro-2-methyl-4-
CFs {trifluoromethyl)heptane-2,4,6-triol
HO.| CHa
FiC” HOT “CFs
HO. CFs 6-methyl-2,4,6-tris(trifluoromethyl)-2H-

3,4,5,6-tetrahydropyran-2,4-diol

29.  The method of claim 21 wherein after said reacting step, the method

further comprises the step of polymerizing said bridged carbocyclic compound.

5 30. A method of polymerizing a bridged carbocyclic compound fo form a
polymer comprising the step of combining a metal catalyst, a molecular weight modifier

and a bridged carbocyclic compound, wherein said bridged carbocyclic compound
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comprises a bridged carbocyclic ring, and an atkoxide group, wherein an oxygen of the
alkoxide group is bonded to a ring-member of said bridged carbocyclic ring and fo a
carbon of the alkoxide group, and further wherein the carbon of the alkoxide group
bonded to said oxygen has at least one fluorine-containing group bonded to said carbon
and further wherein the alkoxide group has at least one hydroxyl group separated from
said carbon that is bonded to said oxygen and said fluorine-containing group by at least

one additional carbon that is bonded to said carbon that is bonded to said oxygen.

31. The method of claim 30 wherein said molecular weight modifier is ethyl

acetate.

32. A polymer comprising polyherized units of a bridged carbocyclic
compound comprising a bridged carbocyclic ring, and an alkoxide group, wherein an -
oxygen of the alkoxide group is bonded to a ring-member of said bridged carbocyclic
ring and to a carbon of the alkoxide group, and further wherein the carbon of the alkoxide
group bonded to said oxygen has at least one fluorine-containing group bonded to said
carbon and wherein the alkoxide group has at least one hydroxyl group separated from
said carbon that is bonded to said oxygen and said fluorine-containing group by at least

one additional carbon that is bonded fo said carbon that is bonded to said oxygen.

33. The polymer of claim 32 wherein said polymerized units comprise the

following formula:
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| EA
RY7ITR®

OR' V)

wherein A is a single bond, or a divalent organic group having 1 to 20 carbon atoms, and

B’ is a bridged carbocyclic group of the type:

R R12 _ Vi)
wherein Z is CH,, CHR'®, CR¥®R™, CH,CH,, CH,CHR™ or a heteroatom; R is a
hydrogen, fluorinated alkylene aicohol group, or a fiuorinated cycloalkylene ailcohol group
having 1 to 20 carbons; and R*" are each independently a hydrogen atom, a fluorine
atom, an atkyi group, a fluorinated alkyl group, a cycloalkyl group, a fluorinated cycloalkyl
group, a hydroxyl group, an alkoxyl group, a fluorinated alkoxyl group, an acyl group, an
acyloxy group, a_fluorinated acyl group, a fiuorinated_ acyloxy group, or any of said
groups having an amine group, or an ether group therein, and R®and R4 may be bonded
together to form a portion of a five or six member ring which may confain heteroatoms,
with the proviso that at least one of R? and R® and at least one of R* and R® are
independently a flucrine, a fluorinated alkyl group or a ﬂuorinarted cycloalkyl group, and n

is 3 1o 500.

34. The polymer of claim 32 further comprising polymerized units of at least
one other sethylenically unsaturated monomer.
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35. The polymer of claim 34 wherein said ethylenicaliy unsaturated monomers
are selected from the group consisting of C4-Cyg alkyl (meth)acrylate monomers, vinyl
aromatic monomers, vinyl esters, vinyl-unsaturated carboxylic acids monomers, nitrogen-
containing vinyl' unsaturated monomers, dienes, ethylene, norbornene,
hydroxyethyl(meth)acrylate, hydroxypropyl(meth)acrylate, fluorinated olefins, partialfy
and fully fluorinated derivatives of propylene, butylene, a_nd isobutyléne, fluorinated
derivatives of maleic anhydride, fluoro- (meth)acrylates (vinyl substituted), and fluoro-

methacrylates (methyl substituted), and fluorovinyl ethers,

CFs 0
OH
CF
m ok Sl Jre T
/ OH FsC

F3C

/
CF5
CH
CFj
36. The polymer of claim 34 wherein said ethylenically unsaturated monomer
comprises acid-labile groups selected from the group consisting of tertiary alkoxy groups,
tert-alkoxycarbonyl groups, alkoxy methyl groups, cyclic derivatives of alkoxy methyl
groups.
37. The polymer of claim 34 used in a photoresist composition.
38. A method of creating a patterned image on a substrate to form a circuit
component comprising:
applying a photoresist composition comprising the polymer of claim 32 to a substrate

and exposing said photoresist composition to energy to produce a patterned image on

said substrate.
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