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| MPROVED SYNTHESI S OF ANSA- MET ALLOCENE AND THEI R

PARENT LI GANDS I N HI GH Yl ELD CROSS- REFERENCE TO
WREWADEDR2APPLI CATI ONS Thi s application cl ai ns PeT/08100§022540

to U.S. Patent Application Serial No. 10/876, 948

entitled "I nproved Synthesis of r-N@taIIocenes and

Their Parent Ligands in High Yield," which was fil ed

on J lm@ﬂéVE%O&éHﬁ@At@wmmmUpp ORTISYANDIEXEALYSTS
herein inits entiret TECHNI CAL FI ELD OF THE

| NVENTI ON Thi s i FORALBRY BOMYMERYARON | e ds of
organi ¢ synthesis and organonetal lic synthesis,

i ncl udi NgCROBPREFERMNIDEO RELATERPAPELIIA DIONSS, and
their parent |igands. BACKGROUND OF THE INVENTION

g/gmc%@? tp ac}g]ggﬂsﬁé’fl?}/nfgxtr big P R Blicafidt Fo¥AlNa. 10/877,039

entifl6d UEhRGvaal Bbidt ReliIRISuERdisORE CabBke fHEt(HéﬂiID(Pe]‘yﬁ&nzatlon,
are often used in conbination with a vari et

whigle aesafilpd o June25; 2004 @ﬂ%wamqowos?é@eﬁﬂfé@f%nﬁ%her%/lﬂén its entirety.
met al | ocene structure itself -is intimately involved in

TEERICADFIELE O TeIyBIvRTIoNDper ti'es of the resulting
pol yol ef m and hence its eventual useful.ness in

var i s nyentiondrelaiss tappe ifiek plopletin lli’&’téfmﬁgzﬂt’ﬁnf‘iafa]l?{“ GPrRositions,
m@ﬂﬂgd %Pl’ﬁ’é poLAedza86h bESIESEns, AN EPofmerdlere is a need
evel op hew nethods to prepare netal |l ocenes that
allom1an assortnment _of substituents to be incorporated

BAGKSRUIANREIELTHB ANNENII®Nct ure. 1t is |ikew se of
| Nt uEst. } Bf%fig@(&lo?e?ing)e%m% feRe, R2B PR FolPhbSRR 0w catalyst

ansanet al  ocene COITpOUﬂdS COITprl se two
cdmposiyiohso pampﬂca/m& rigdniung,p elrtqrgamd ganadwkrg d chg‘ymam@; h&nothgl metals,

inil %?%%1% eﬁ é’ﬁ avéarn n@ Iﬁ%f &t 91%{ SllsJ {ﬁeﬁ 1&% gse('rj\pec Of p&ﬁﬁf}@g These

wﬂ

Rehe s rub ure,
cBals tcbihp@ﬂlicﬁls amyt breusefid | fopboth ahdmewvmtt}q@eon p@ athgllsne, g well as

csrafarrrien e iyl cguguefach & riBl SR JRyRGe, thocne, o

otﬂiéreﬁlgﬁﬁdoc%&lﬁﬂg TR fFors OMBRUEKESs a Tonaat Gapth s& deltlep new olefin
t ask, is also of interest to devel op

P@V@B‘éﬁﬁat’ﬁ galalyiit syt getivaHen 3"0"%3&651’1@?% |me§15>gﬁ é’fﬁ%ark&‘& and using
QAP hio31dR Enh R € ¥SHIGRE AR HieS AXd pb O mAHRIs tailored to

%?gﬁgglgy abé}ldglng 8roup9%ESCR eTIONpé%R@n ’

spebVIENd @Ns.Thi s i nvention enconpasses nmet hods for the

synt hesi s of organi c conpounds conprising two

cycl gpe \'}%ﬁéﬂ lggn Ueltal%réf P §ys8inP WdshptibddK 8fkadmdal DEbHBIURAEs, particularly
gr oup, ch constitute useful |ligands in preparing n

metplpeant cewpeinds i @%f@gwn Thaé sentecting tveter geitn BEncdlplyainum under
%ﬁﬁ%a‘?eu DS RMEI 110 13;1 aellﬁ’rﬁl'hoﬁﬂgp e @ﬁlﬁe(ﬁlﬁnﬁ’y Q:Eht@ctlng methyl
rizations. n one.aspect, the methods
alumngrxhieowithy anme‘allbgcnafr:bmp@mldl fgtmﬁr a ymeslipsensf pqlmerlzatlon catalyst.
Hgggxlée&te 1% rggrdtgiz}gﬁ%gg [d‘le esﬁedqﬁlﬁﬁégfygl{eg(z: \églel ﬁﬁlﬁlgs‘é ilelﬁge &unts of
ey dlurintange ami hsenhes tlirgel emiaints ooh expansive poingthythliminwn, are

the |i d and taI ene, | [
NEGERSATY: t%%nlan ﬁné:tag ¥ Iﬁlsta ?]cgn%ﬁas s(’Esa,lI TIB? gesglﬁ Has Bk )é] S/?rﬂpednnent to
tRodoyrah@ihinatien epafefadome ratalybiessteme,nharforks 1m1bmvam1mats in catalyst
cgli}gqes%t@gg fgmi)fhr{ lglsl A llglg]gl%,g]ﬁl@ 09 Iiefﬂgg{?%vtlo da?t%rg e dtesued high

gwﬁkggﬁggggh@ﬂgl and fluorenyl groups, including
substltuted anal ogs thereof, which are precursors to

az -nmetal |l pcenes conprising bridged cycl opent adi enyl
and fluorenyl |igands. However, this nethod is al so
applicable to |igands conprising |inked

cycl opent adi enyl and indenyl "groups, indenyl and
fluorenyl groups, two cycl opentadi enyl
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groups, two indenyl groups, or two fluorenyl groups.
This invention will be illustrated throughout by
wex@aplsel f or the preparation of |inked PCT/US2005/022540
cyclopentadlenyl and fluorenyl groups and a
,%gllocenes conprising bridged cycl opentadi enyl and
fI uol@aAre Preled gt novhcatalyst compsitions pry methads plemaliipg the catalyst

coyRohOMa PR HBE p@lyﬁf%Wzahioﬁ Qcﬁ/\}lﬁés arl¥BAMOM ot Yol T ipPerties to

t he, met aI | acene,
be mapadcg yaHim e dasiresi[specificationsiangesy Qg weafhad ta el thistaeal is to
de«relgop%ev polfhéSARbH MeFbo@MA! pdfide 3R WL ARildstsSor RHESHy high

a1ty pelodg epmangreely vigbl (2, 7- di -tertbutyl fluorenyl)]

hex- I -ene. However, many variations' in the
DBEBRUIBN O TRBUNYVERSIHRY 1hi s |igand and a

a-net al | ocene are possible, as disclosed herein. In

one Hypdrrentiomhjcomprises neatadyst mowosiwsa mpgitade dfof @reparing catalyst
J{ﬁgg | )

rsglg?sa %g%rgfﬁggsn %r g)&gg&%@ o%ﬁgé andaeﬁ nég{){?glﬁ% ethe catalyst

cdrapasiions. dhkld couise lof @:mmmagemallmnanleﬁn bellyamhzeﬁlohvﬁmllysts it was

AT T S B RACRRIP bl g g
preontdching ghd hmatcﬂlob&te pomxpound with fanaalketevemn all@ﬁﬂnmumme@fand an

t he for.mul a ) .to form nd .m xture, where
orgiorbite Podelayst s SpR RiFicH TG Bt Ahearigerh i SOl gyith an
adidiag&ivator-auhotherei n-the limiting reagent, if present,

has substantlally reacted; and c) contacting the

SEeCOpC rnxture\ng a proton ource to form h|r

mi xt ut en%% i°i g 192Y on%n%‘e'ia Wi salkensy @bral ernllﬂ’“ﬂmer and

ongAncatuehiftin icoeheshrn delﬂpélmdﬁb&oﬁ)&ﬁfsocgﬁﬁcl@lfi vath @b |a§’t|i\%gdr%upport is
gfroml to

T e A ielliespe eRstme ofgmoatuminum

cdtydlyegem §dtivatdr-adppbi fotfedOfior ¢BSthdting ttﬁ@p@&dn@i@%ﬁ'r&xture with the
group. having from1l to 20 carbon atons. - dﬁnlca

a%ﬁﬁ&%\ﬁ&)ﬁsumﬂf & temaed e Aposteagetegbomtie| dlhis termilgy is used
re%@r%@eyé ef QVhap rtyp@t ofl RASHonISmS! Kdtdeent méﬁ)é@l{fplo? the mixtures. For

ounds of the formula [.that can repared using
e?tam . RPPPEGIRG mwthilm@qsmuéwtl,hlé iz pespibleniar gfc nreronfagiefnokganpaluminum
oy AR, PSR 8.0 00 RERELACH R b oo

MERERES] (o FIBW@aen Ch!@er?l}tp Fleadita) fermulationt yhd Stmpmmpy‘liom the distinct
h wh
rgerx] g aﬂlmﬁll %E&%&%ndol%seﬁr% p\(ér?o]iea@xg péeéc%lré ecf'tgd tni;ﬁ(@re n@gﬁ?rfhgﬁly, the

eger rom her
mptlabmedfe sheaongextdabichimfm. nmhpcngd,athe omﬁﬁ LoD dlk@ﬁe tafé theOdctdid activator-

t h dj
by SRR PSSRt A S PY b i
mbt)alldicam, Ot gancahbinamngmpbends olfif 6r Akyrdehand dcuhd gotyhtoRRIpPBt used

f ene conmpound f.the formula (l111) to forma
toffol et St P Ep AR B PARE SeAIToB Eied phRoSEp s e pIRttes.
ani on or conpound Il is optionally a limting

r eagEhete;t‘ora,nd onhﬁpectt;thé be&altfst Wbipdbgioh@dgainyerition REBEERE: at least
- _has Ub%%? ﬁll reacted; ‘and c % contacting the
one. g{?captéc cr%lstaé agtc%lp @Eecglga Qﬂ,q;[;ganoa ummum compound; at least

one precontacted olefin or alkyne; and at least one postcontacted acidic activator-support.
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(1), and isonmers thereof; wherein Rl and R2

i ndependently are hydrogen or an aliphatic or
wammsiisat ed di phatic group having from 1l to 2BCT/EF1DO5I022540

atons; and wherein each R3 independently is hydrogen

or an aliphatic or substituted aliphatic jroup having

f r orin Enetgerogrpecir the prespuipeied metaHpesna spmptises fagtomeenigd heving the
ﬁhg@l? % of the fluorenyl anion having the formula

can Typically conprise lithium sodium potassium

magnesi um cal cium or g combjnatipn thereof, in

addition to conpri si ng(X}(g XXG@? Myl anion. For

exa n having the

For i A GRSy e Y b e 11 Lior eyl

ani ovhemm@ﬁ siingndeperdently compitising cmdpmz@dmyl indenyl, fluorenyl,

b&?g&rggég? g@ég%%iudyglggénte?dl ?Jrs)sluﬁsglt t& 11{d|3§198&bstnj£neﬁ fluorenyl, or

m%ﬁdﬁp@h@ehbﬁym&elected froma range of etherea
Z?L\e/\;}{ eredn efuglc ulf)dinﬁ dl&liess(l)l srtl(’%tgﬁﬁ cgcg ntadlg rie s&}/shtutﬁd indenyl,
subtieted fkﬂbreﬁylb(htt gubstﬁﬁtb@ iboratibérdzghe bf (XIID)M nﬁlbjsmﬂcnﬂy comprising an
THF, 1, 2-di.ret hoxyeth

e et her,
al@b%{f‘ ﬁéﬁ’ 4 zlrﬂlgﬁtécogroup na %élf rgé?upagrfé)@n@poq HE apghatlc and cyclic
grofEC R bRfEen lehip! A6 GRsTD] B%I&(%Bn @fouﬁheﬁflﬁis r@sa‘]grrc])up, an arsenic

sol ution of the fluorenyl conponent and
P ¢ SABOR BHOEBUNYIAOR IBTOUPS? RSFHARIEI SO s Fnil g@uw legsh/@pupy 2 boron
gx{)ﬁﬂ'r%npﬁﬁrhﬁigmo%roﬁp? S8 15&@5}11(; gﬂ?uﬁ Uir? orgaﬂ-cl?ﬁéalﬁ@ @piuﬁ abd £Bubstituted

time for the Tluorenyl ful vene conpounds is
dedWPW‘@r tateof, rrad eneeot W&}tchl haatsxﬁt fem 1 iter@Oberhpepfotmped dhalide; or

gunds prior to proceedlng to the subsequent step
he process. The conblnatlon ti me describes the

eI apdtein pigasowvae swbisiioentiondXadidioptionllpf rideing grarpribattognnects

( P%l% ereal solution of the fluorenyl, or
ern |vely, the addition of the et hereal sol ution
of fheorie i’ )mﬂ‘p{éﬁh aretioddpamrehtly we nbiphatis grovip, iaa taeeinaia ciroup, a
can fu ther conprise

oGBSt b el ShelaheS 2 piik e SEPHRR TR S e 0w, o
nicagenf grod) arp}mepnmrussgomg rmvarmgmt dreyp, \aodagtion| @own nipdlient @oup,

fromthe third m xt e to. vi de a residue conpris
SFAY T SR ?bn EFP ?dr #g'H ﬁ OFOB SR AR I ISH PR A Inbrganic
growip, \eh Ioﬁéﬁn&mét&lhﬁ \¢hsbadtid @béﬁtutbm 8&rtvitVethaBef, bhy orteSof which having

sol.ubl e, and isolating . Exanpl es of solvents t hat
ﬁ@Pét%%%?%bm1%mﬂhp§apﬂﬂkurat|on i'ncl ude, but are not

LT mdieekid @xz)aé FRBhFerfi3 W BflopttaiRngl of bammaé@ﬂgmup, a fluorenyl

exanpl es of "whi ch incl ude,” ‘but. are not Iimted
SR Wabmatab@@ﬁwn@pupu anpplibaiOBTOuR: it GIPAHER , ZTPRDD Rt @ﬁbp group, a
con‘ﬁﬁ‘t%h@ﬁ %@%‘hphe&lc biﬁtiac@lglllo ?fku&e)éﬁr@éyger;gﬂaﬁﬁ(a@%lfur group, a nitrogen

hexanol , any m xture theréof,.or any conbi nation

grpma rEBbSPhPTIS ZXGUpy 2h BISCTHE ploup; agfarhoni gotpne sHichbgroup, a germanium

I ¢
o540 P ] 59, 30 BARAEL AL GRS roe o
orgamporepdlimngtowf, ot heulfstitatadl chn(zativ)a tlmetbf,aan&mns of ehikcl having from 1 to
4&;@|%p1rea eﬂhlln a first 'ethereal solvent to forma
FEy ﬁ%%%ur mﬁereln conpound |l is substantially

d e p rvdieeeira¢aeh sﬁhstlﬁuemtrdsn Ithe( ubgtituter) (CCapiitteyendaitlyianiaiphatib group, an
rst mxture with a ful ?%myﬁ of th f ormul a

o, P G S St RSP o MHGTAGP And 1785l Bpfign oxveen

gro@R GeftIfulp @soupy B Stitedteh dlrdup, aqme&;mdms Group) 2h adehid Gurb i} a carbon

second m-xture with a proton source to forma thir
m xture

' 3.
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conprising (), including isoners thereof, in at |east
85% yield; d) renoving the volatile conponents from

WO b@etimsed ni xture to provide a residue conpriBCTYS1005/022540

e) optionally triturating the residue with a solvent

in which'l is substantially insoluble and Ill is

solpy bl gliton groqy iadgermanivhagrbupmadibgrorpod ed greugf a borons group, an
ontacting the | 0 §9Y i \iakigaSderivati

%Fm]él gle%rg 4 l%yﬁgx\qns %ﬁ({u mEElr é é%lgorgttgetgh{rgjroﬂgcon d set ot ealenva ive

ﬁlexleuie Bty dr@ of ehivhaafiag fibi Inb 20 mrbon athws;ei liddhor hydregen; and

bstanti al | r ot on rm.Li2(]):
Ren et o ORI bRBER o1 (o 4P apBotiRY i HpiEire i e connects () and
y.i onal hydrocarbon cosolvent to forma fifth mxture
conpri si ng (IY) ~h) removing.the volatile conponents

fromthe fif ide |V a 809

yi el Ci[n nf)thgbtaispgﬁ { §11M%VHP€0 \ﬁhe pliegi)nta{c@ed Srggr?o%ﬁl]&nér compound
SRhpHRBY an drianoPingiual dompewid with thadoltodvdnd Mrmileh . a pol ar
solvent followed by renoving the volatiles fromthe

pol ar solvent solution to Y I'V; and k)

optional l'y crystallizing éﬁg%ﬂ%gs?bn1an aromatic

satrvants’) whe lh@(ﬂrﬂcarlﬁil }ﬁﬁdg RednaL ao i20cepmndaorhd; W (XSelsent dkoxide or

froman allph r stitut | i phat i rou a .
RRIG 470 oRe 1 Bl Gaving ¢ o laff’&ﬁﬁa%w h i, 01 My dridggand nis a
hiln§R¢dm NBLAGLRsivES i ndependently sel ected from an

al i phatic or substituted allphatlc group haV|ng fron11

to 20 ca[bon at ons

0 20, SGH080 SR oBhe SR B Ay Lo s

U&ﬁﬁduln@ GEVIR: WORE2 tITRY irsh s pérheolvallaind ievigrp tnsnims carbon-
were renoved fromthe flfthay%xture to provide IV,

wben daubledand aretlgastong sarhenserreon tHPISHERS & zi r conocene
anal og having the structure , according to the nethod

di scl gsiaplother fipkot oIRS BiventoA HPMY PBsttdnas el eidicoacaivdter-support that
compound 1| has the fornul.a ound I LI has the

PORPRES2 Hidroxids trepigd with g e]FCtEHE‘f‘Wdhd“?W % PO VS opy !l

ethyl, or methyl; and n is.an integer froml to 6. As

di scl psedoler &tifle fBr -t HRcapatiaminal i ghcm;la,lurhmal hilsmasme gthosphate,
so, the rapid conbjnation of, anluoren nF 3 hereof,

e e1opy Vet e Fisn o AE B BRI il s DYl GRES Sxdes thercof, or

gﬁﬂhhggmggyagger a time period of less than 5 m nutes,

l ess tha m nutes, less than .1 mnute, or less t

15 sclerRksToTHIBduging #EeY THjoride. f Horidge bRopidsy @hyqpﬂate, triflate,
nthetb Qufcith Vo2 DSy SNBRHBH Rheleds di fferent than the total

contact time between these conpounds prior to
proceeding to the subsequent step in the_ process.

i n t hinsongsgseect of thiseinysntion, faheragpleo g TREHIACEN Coéfﬁﬂok}énfﬁgnpﬂses a
YRl WhRa1RE&RAT &kh Ofs Oszs‘(fﬂgerﬁﬁh?éohﬁﬁ? n @10?1@[’1(1@ € (Ind2ZrCly)  or

i ndependently sel ected- froma fange of etherea

di(ayelopentadignyl)igioniym Klighlorise (GmiCda, tvﬂnclmlﬁeqnpg}q)yed along with
%{l% Ialulg n h’lh%(gcaﬁfﬁ{e bnd 9 128 '&Q&féd &P EhumSHa- SidE %@Watot—support

The activator-support of this 1nvent10n, of which fluorided sﬂlca—alumma is one example,
exhibits enhanced acidity as compared to-the corresponding untreated solid oxide compound.
The activator-support also functions as a catalyst activator as compared to the corresponding

untreated solid oxide. Accordingly, the acidic activator-support functions as an “activator”
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ether, nmethyl t-butyl ether, diphenyl ether, THF,
1, 2-di net hoxyet hane, or any conblnatlon thereof Thi s

woreihot3of prepari ng the netall ocene, whi ch cPOPUSRES022540

renovi ng the vol atile conponents fronrthe third

I xture to provide a residue conprising
besieoitds N9t BT PR dnart FYRARPHEtTORGORTE of & aqtelyw CtOﬁlpaSltlon but is
iR8 v¥@[ﬁ%ffe@hﬂ¥%@9bslew’e§caﬁﬂ?§é fisgl! y insoluble and 111

|s SO e to provide | ] oned by i solation of I

q@ies of solvents that are useful in this

trithr 289t PReqtuele thibunveaten nr Spmpiee @racentagingop omstallocene
c&ﬁﬂduﬂg Wi 1.9e:8n6 ALD U RHAIRinuSX APRIa8P 16 atWBdsE N0 minutes, prior to
i nclude, but are not limted to nmethanol, ethano

copntpptipg gn.mmxttﬁe ﬁ‘fl@ﬁb‘h griidic pctiyatogagiport §@‘é}.2{§lﬂugﬁ@qd silica-alumina, the

0
el A0, ot ARGk clénl SRR B A MRy sorem old as
cornimcd aspatist ccﬁmlatsmoasusmg m@ammenmpqneatsdbtadrathnu‘raegwscontactlng
of p en nv nt | ol Wi, | | 0 par er _a
sBoi &fy SHEFRE rbEL e kctonnonfOq B8 ARLAER P b i for
heinssat@itafi@abll Elfii%r,-ola_ﬂile nfo@bllnél\j\llfrﬁgcqpalyﬁf&hzmmdf(mt t-ohfin and a
filed contenporaneously with tthe present application,
cefpenomcE SR i R REepA OB e éawrlg. nin their
entireties: U S. Patent Appllcatlon No. 10/877, 039;
U. S. Tllﬁatrﬁfﬂﬁtloﬁpﬂﬂol c@&fph@a@. iNthodd Of Bl6in8tslydtcGmpbdiodB that utilize at
Appl i cat E 876, 930; .and U. S. Pat ent
leasfinp SO PGBl gileAshoe orgarﬂaéumurnoqwaurdsasafOmi'rl@rts and an
abieR C hdtRhioRBuppbrt! ekl Bihess oF'tﬁs’RﬁvéntfoﬁpE&ﬁ}ﬁﬁE Sprdcdnkdcting the
NMR spectrumin CDCL3 of the pentane washing ste
mpfallepeng ¢BlYaY andrant qrea%lpemume%ooatﬁw Wifears 91ﬁgﬁ o5 kg5t compound
t)éj’i_’caﬁ%‘ ChARRRtREHsEMNY,) d Riohdmdr @ B EBI@%%@C bupeMletiked, prior to

ene zirconi um di chl or.i:de. E 2 rep resents a
cuMAqVR thip precenisated mBEy Yitdrthe. #Fedlm@f'éwppﬁc tSuglh grethods allow

i PR s, BB 20 WS BB Rftyd B b
butyIquorenyI)]hex | -ene zi.rconiumdichloride. The
pr es&his, jipvest pepsclpribiyi Meentian nsetides af praedss rfg produce a catalyst
cXﬂ #ﬁﬂ% A igani ¢ conpounds conprising two
opentadlen | -type groups l.inked by a bridgi ng
group whi ch constitute useful [igands in pr ring
a- met al | cweRetingorfdpask ere matAkocaRs; Bblgast one erg@@,@&rwewemmpound
2R@%: R8st B boletedl Jrodlll};ﬂ@ B £BAK AL RNofmE mrﬂjﬁrecontacted mixture
conprising l'inked cyclopentadienyl and fluorenyl
cgmpiiieg atll¢askens rigeoniapled methllesene, 24 kedstiond erepbntentest grganoaluminum
i nked
chﬁq@%ﬁﬁﬂ ‘l?féXJt oﬁé‘gxeéén‘t’a%fe%}’éﬁn% 91%2%» a%dé‘gnyl or oups,
two |i nke@nfabﬂlmrg ‘élny)kecgnt@tugﬂsml)d’me eaibint deastegnetalidgeactivator-support
nmpaunds._ca ve as ecursor.ljgands to . t.he
GO POUTRRY InEReP P e Rl PRt Samplit 41 east one
pbﬁcontacted&ﬁdal&ﬁ:eﬁhataalleﬁﬁt one QuposRattel ‘drpamobBidium compound, at least

rrza ect t he nmet hods .of thjs
e BRELLRER ar 1y Fiofl BT Gheb o oBRHES BpdiE ghvalot-support
deS|red product than were heretofore avail able. Ligand
Synt Reies, thisl mverrt&naﬂpempasséshe cqualegmlﬂosmemtthan rcomprises cyclic
rovides a net hod k|n a conpoup of the desi
BPPANVIOFR,  GORPPH gP‘i1 3pmmacyclopetanes, | that dgiyg, from
decﬁllltﬁ’Gtmg @mrgaﬁbﬂﬁnm@}n &@ﬁtl?ﬁtwlrhgmam@gﬁmea REmPSuniNEhis invention
formula (I11) and an _al k i-thi um reagent in an
asphegraises gl werodt of fns‘?nrrlagfq (C3RLyRY RPIFPesitionh diag| generates cyclic
conmpound Il is substantially deprotonated to form

Li (I1); 5
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b) rapidly conbining the first mxture with a ful vene
conmpound of the fornmula (LIl) to forma second
wOooob12321 wherein the Iimting reagent has PCT/US2005/022540
substantially reacted; and c) contacting the second
..mxture with a proton source to forma third m xture
orgRBluERYRY compoundn (FQRY | NAFOPIBYEr A CFERQAGMINYH efaspialystRyith an
uRREr R Bhpotdadependent |y sel ected froman aliphatic or
substituted aliphatic group having from1l to 20 carbon
atonS or hydrogen; and R3, in each |nstance I.S
i ndeleneressnt ynvsation: fusther compTsEs APV prAlyst cgmpositions, methods for
pl% Icuatyadcoﬁlﬁoﬁhaﬁsl EnDFOMBA Y bl PmériAHp detift RQAUEAEPOE result
ons, hydrogen. This nethod provides | in at | east
mas%cwépr@ducéwy, edgoutbemgaddprsinglargg excegon@yirtqns pfexpensive
and 111, RL arid R2 can be
%ggﬁ%ﬂggyhaééfected froman aliphatic or
substltuted al i phatic group haying from1l to 20 carbon
at on&ddﬂmnaﬂx,,dhl@ g@ﬁntlmccp@asseﬁ a@g@ﬁss,cgg}pgﬁ@@coqt@tmg at least one
entenl! 3Rt SEhokifdOIAR 2o Shditions 1o produce the
mOH sdt’ql tut eg | pkatlltﬂg ér c?up (% \?% ?r om 1 “ons C%PE)OORCC °
p@lymms Thos, thiy mrvovggm coffiprisn Inwhods o mpkymatlzmg gleﬁnsp@d allgynes using
a h |n ot limted to, an
th% g yst ﬁgs ifons gpe %ﬁég?id%ggxél}egﬁgre&an al kenyl -group, a
cycloalkenyl group, an al kynyl. group, an al kadi enyl .
gr ouhis mvenfioh ialso geroprises amattitlh ¢hak cduaprisegiidie polymediereduded with the
titut tituted, branched, and |inear
Cﬁg&ﬁcmnp”%wagfﬁég$%¥g§Hthereof in each I nstance
haV|ng fromone to 20 carbon at ons. Thus, aliphatic
gr oupsé pod wdleer fouitresr espads, ¢nibpdinests, gnd mﬂ@mﬁwﬁ b8f] the present
I I
msv&ﬁnmavau%@{é%a 1 qﬁgln%fe%kﬁof P IR lyiﬁ?ﬂeglr%egafany dof of the
dmdhmﬂﬁmpumert butyl sec- butyl, isobutyl, anyl,
i soanyl, hexyl, cyclohexyr, heptyl octyl, nonyl,
decy t n
e SN PP LRI ARST SR BAEAY o e o
apté;sa:trombae tirerpooaigbpnetfaénct denginl ia their ¢mirgiesieUel. IPptents dpplication

NP AL S B A P B i o

© 10/6886)248t ynddf, SFﬂateIRAppMoﬁNOHOM7 opi.ety, all of which

are independently selected and this nethod can al so
S: g\é deg%r%%g!t olgf%ﬁtﬁncglr ﬁrog 8 agta é’ﬁt Fompogltlonsrhmetg sdi%r p%paring
catglgit ebimpostiichs,aind Imdtlmdh tﬁorlulshg lihe cﬂtail;&&ccﬂ@oambmlpblym{erize olefins

em str f protonating th anlon C Co ex
oS Ok el e BT oot OF R yephSh FOMPHsE at teast
ﬁm@%&mac@& lﬂ%tielll,océnlaj & 1ot Siethrécontasrak bﬂg@ndahﬁfmhur@ aa@lpcbund at least

npri ses _contacting a conpound. of the for. and
O%Praqoaawteﬁ plefin gr gt atisastone pesicongsied agiy éﬁ‘%vaf%‘ Stpport
forma first mxture, wherein conmpound Il is

subsmagtt ahdtherdegpect) ahatmebeiito ifveritonl ipfovides d rtatall’yss composition

as ect, this eprotonat| reaction can by t
HSIgATRPIOPG tCﬁcaéﬂYSédw%m toarf%awsor%%ctqdl m%%ﬂgocaw P¥e°°ntacted

o@aﬂﬁé'lur&hﬁﬂ' SdhpoRad e Blecoictdd Tolefia S 18Rke, eéﬁ&sﬁ)s&fmtacted acidic
either, but is typically carried out With from1.1 to

 agtivatOrBHPReT e HLOTFSRASE: éhwptlanalypcarfqlxshmame e fparitonsg élumatxane at

! t: f
TR AT e FROERL S 1 i

can be used is any al kyl I|th|un1reagent t hat alloms'
to be prepared in at |east -85%yield, including, but
not limted to MeLi, n-BuLi, .t-BuLi, n-hexylLi,

Li CH2Si Me3, Li CH2Ph,: L|CH2CN€3 or any conbi nation

t hereof. Therefore, the Il and the alkyl [ithium
reagent react to formULi(Il) '
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- Calalgy §omnositions an

in at least 85%yield to be substantially
depr ot onat ed, however, typically, Il and the alkyl
wo 2aokiowaser eagent react to formULi(11) in at | eBST/US2005022540
yield, at least 95%yield, or at |east 98@6yie|d
VWi |l e ot her reagents may be used to deprotonate |
thetvef. | Intaviothes 2sPRIH G OPERRLIEACAGIYAL.MB(PY Useht Fbe\laé?qomﬁﬁmg step, in

thg [}Jo§tc§1¥£’:tungts{e b stThUSFudtar, Rl SoRBREGn of &%atalysts may be

on 0O e contact time between Il and an al kyl
udeid titneither stemgemtbotlsstepgpi cal [y that' time necessary to
substantially deprotonate I'l, that is the tine

nece S%B%//aﬁ(ﬁh{ °£s‘i5két' tid )m\}eﬁtlcﬁlt p{o%ﬁﬁg 2B Bees etbdproéﬁce 2 catalyst

| eas oyl eld l'east 95%yield, or at |east 989
cyh@kﬂﬁhﬁmamhsngal solventlused in this met hod, can be

i ndependent|y selected froma range of etherea

sol vents, h &Fﬂédé %all%bgnen% o{gamathﬁﬁnﬁrﬁ,coq{pﬁﬁﬁ&)éhd an olefin or
et her, di‘et et her, diisopropyl ether, di-n-propyl
a&wﬁefo;r acﬁrsqpebgd wf tlgqertg rfomrrgpfgepntgat%myqturgpg@pnsmg a precontacted

, meltaﬁ)lhceerr]l oé{re]%e ﬁltaC'EEEl org o%funﬁﬁdﬂ?tclaﬂl?&ﬁ{dh 38 2 %rrecﬁﬂtﬁcted olefin or

n ane aspe t he et her eal
e&@knemhdcan be di ethyl ether,: THF, or any conbination
thereof, and in another . a ec et h I

can conprio¥&° t&ﬂge?ﬁy]i)re%({nnae%e i m&%‘]g? he% %2%@@% é‘g#o\{? El%eport for 2
sédaM@ Niekiom, oft kifher aaplfﬁkm': mbnamta@mdomlmurbl copmEisinlg 2 postcontacted
conpound Li(I1) with a ful vene co

e § e et of SHPmGE PG OO B g ot otetimar atiome
aRd ThostoBeted 8G8ic bbatod-stfpattt es, | ess t han 3 mi nutes,

| ess than 2 minutes, less than 1 mnute, |less than 45
seconds, |ess thqg 30 seconds; or/l-ess than 15
Cprappuenfs, rapid conbination of

yb,gMeya)yoggnglajOwagﬁn al so be carried out over a tine

period of less than-1 mpute, l'ess than 50 seconds,
| ess ThhaHesst) SWEBifs prqvg@g GHANST SOMPRYUIMYs COTRIEREL A feast one

a1 REGR N Rnpolhd, | £S18ast AR LS AGARRE: cdiipcung,0aMicadAt dieNolefin or
time for the fluorenyl‘and the ful vene conpou

TRt optiame BRECLSH TP I e Bt (RS e compound

‘ aﬁ&) Qﬁbﬁbj&gr?balﬂlhlﬁﬁ cbﬁpgﬁﬂcﬁg%kéﬁgntﬁcﬁe& hen s sreadeRtallsheRo form a

e process. The combi'nation tire describes the
peftcap‘rs@dd mumreasmr tvpnigsting thisipraconiagisd grixwppewithy thy éﬁ’élct ggtivator-
G et e talloRk d of tit
SUPHO} na allc?c%k‘ ﬁ%r%(al% ntl%})ecﬂﬁ ﬂﬁﬁe etiaeroea’[le %Oén pSF rll on) itaniurm,
m&omtmpmmmnﬁmmmpound to the fulvene, is initiated and
conpl eted. Wile not intending to be bound by theory,

One. B ATALLOB Ok WiechDEo AR (EATPLAA! bQRee precontcted

ful véne an erea t|on the |ithium

| thixtooe, eoyprisee s uémlsawnd hiniiggthy f@lomng formgdafol lows. It is

possi bl e that ah |nterned1ate nmono- | it hi at ed speci es,
nanmely Li(l), forns reI ¥ B@kly upon reacting
Li(11) with Il11. Again, 52 %g@jlntendlng to be
boundvhbgciﬂMécsrgrl;amlum, moaiugoopmwte that Li(I1) could

enga t L eact |

ek B ARG O Ol o
Sbaiated rﬂyblro@émmmnyr bubbtithted Lindedy), milgtitutede flosnpadt ed substituted
al I m;ra idly-formed Li(l) to be present together in
ROGHRREPEH Wi t h unreacted Li (11). for a sufficient period

of t |vﬂ‘ﬁreﬁ10 Eadhhﬁlbbﬂlt(léﬂt)ont the Cipstiniteth aydoflentaliienylp sdbotitwiedi indenyl,
. This proce ec

bisred heergng pegrttneg bl o ddu iy HRBlRtgte o

form upon quenching this reaction mxture with a

proton source. In contrast, and again while not

i ntending to be bound by theo y, the rapid conbination

of Il and Li(ll) might be expected to formLi(l).

qgui ckly and deplete the Li(l1l1) before it coul d engage

in the slower reaction with Li(l) to the extent

necessary to reduce the yield of I .Still another

aspect of this invention is the conbination of the
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works well using a 1:1 nolar ratio of these reagents.
In the event there is an excess of one reagent over
WO b@eotdser, the limting reagent in this reactPONUSENS/022540
be present in at |least 50%the nole fraction of the
non-limting reagent, at |east 75%the nole fraction
arOdrohite: §roup, lai ayctia poup,cagartination ofplighatics indogysdic BOURH AR OXYESR
fracti of the non-li t akdanic Boup, a carbon
gfa%é‘ciu?ﬁf ﬁr‘}“ﬁeaé%%enﬁrgu hggﬁh 5&%81%& e‘irglegllq) sol uthgle on” of

gl 1l diliehdgrbiy, .a g@tmamainl grouy, la tits gronpseired iFHOup) P dieron group, an
excess over

n _yet anot h
e o e e h ARSI HAFS 524 s s
th%fégg Qhﬁnéile' dt v&thlft% Hab g Erofiil Xiol20 earbplll ame'tadlaihé@mj hydro gen;

f ul v\;élirllf:giglg @ﬁblg% rﬂegg E&t{sggllelgrpnb(ég 2 Is OOII?] 1611 l\z%ngf}lgtr%}&p that. connects

( >§)LI(||) concentration in the first m xture,
|)|ort

oraldl conblnlngthlsm re wth || n
al s owheeifr (&M @n%Oﬁ/D rege mdgpepgentl m%lpga% §rgup, 2 q\fmgtf"c group, a

| c{scaﬁ gécgglpr 3,60 InbeQna:‘:log ﬁ@hp{ih’ﬁé eﬁl%rcyclfc@r&pb' dnlokygen group, a sulfur group, a

on Irst mixture, prior to rag ‘%f‘y
ﬁ@@&l @toﬂg, 4 lphesphoms grospiwitt prseniq groeana SRR BRUD n group, a

gmma,]}mgl mou& aéml\ﬁro%wé le%fl %ﬁ% %}fcgo ,3n Murr'{l/tllﬁn Moup, ah inorganic
gRRB AMBE ghdenemilichgrdumg for rakistigteld derivative élgerqoﬁ,l any @aﬁ.ﬁgwh%/il having

in at |east 85%yield,.the preparative nethod, in the
f@&‘éhf‘)?totfé%é’na?lﬁn ARl of one reagent over the ot her

in t h@eeanbi r@t in@dpemientine cpdléventedienys gloup.iarindspylLST¢UP; 3 fluorenyl
and 111, at

east 85% of e Fimtin r 5o
giqup) 8 OratTTYEHE PN |aPrﬁhPf‘%5 FOUR Q‘P@E@‘?E{E‘B ga‘% group. @
Joﬁﬂ%ﬁﬁn&?%@ afip Hah@ ahd ¥y élicnGotiBage okygeaagrbwn, aTulir grqup, a nitrogen
I'S aspect, the duration of the_contact t

gxm(pl, la)phgqp@joqup [BIGUE, 31y 45FCRUA BGUR: , BLATHOR GEOUR- A gglg%nr %r%ﬁWrmamum
E%)t’ 218 rhig,natléa'a%r(glﬁyag %Bfon@?(ﬁlpsﬁkbﬁlhﬂﬁﬁlhﬁgrbyp, ra@ dxxirgehic group, an
1S

me necessary for at ast 85% 0
driganiotrietadlicr grouye 0t ap@s‘g@te@&%@%a the(riqo | 28% Ope 8hY, 18#; ﬁ%\ﬁ%g from 1 to

Mmtolnn reglg;ﬁbt ge consuned, or at |east 95% of: the
Y r?g reagent be consumed. I n a}not her%ﬁspect

i nventliesin @l suhptisssondermbgitited (3§ his adsp Bnﬂﬁha?lall?k@m group, ail
formedfromrald aal satd @h oxygen
EPERES S I Y ciiioh 8F (PG 481 coold ol Gh o

Blo¥, U Sul @ ngpsuips langtrd>gen gtoup, prIospoLIs LETRRP fagrarqemcsgrg\tlré& carbon

can be roton source th p t I dokon group, an
RN N R R R £ %o ik, el okon group
aeRgfin gidif, & ﬁhbfgranﬁ Qlitupe ag. a)rgananpta]ﬂ]g @raupt eF a sapstituted derivative
aqueous aci d, _ai

ST RBY PR RS DR bfg&ﬁrbé"é st o e My rogen; and

Vat er wh@bin 36 18Q Wae 8stituerd dn 4t 6o ustientty ni toieig| groupothat connects
any conglnatlon t hereof. Wil e not required, when the
Kowoh(Csdur ce conprises or i's anaqueous acid, the

aqueous acid can be relatively dilute, for exanple

from g o%e'\é!sﬁéét 4nMol1dwiRis Gadupy maly be 1rmep¢ndanﬂquleg@d as substituents on

conpri ses an aqueous anmmoni alt.

&R ang (an?fd@%’d g 1n§@ﬁn¢eapl¥ ngqct q é% %}§ h&ﬁ) lgéyhd themselves:
gqﬁgﬁé gg SRR olous, Ayl boap, aycdmnmﬁloh af ehpha‘nc and cyclic

a 5%

yiel'd. For exanple, the neth f this
Igrmmtanocmygahgﬂoup,tm%ﬂﬁle EToEPs SBITPETORIPHRYy 2 @8@@? an arsenic

conpone n I Ot alnesl a boron
B 1 et o sl Beh) b e e e

t he reS|due wth a solvent in which | is substantially
insoluble and 1Q is.soluble, and isolating | . Thus,

by describing the trituration &ol vent as a sol vent in

which | is substantially insoluble and Il is soluble,

it is intended that this solvent would provide for the
isolation of I in the yields disclosed herein.

Exanpl es of solvents that are useful in this

trlturatlon |nclude but are not limted to an

L -
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trituration solvents that can be used in this aspect
of the invention include, but are not limted to,
woreihamski et hanol, i-propanol, n-propanol, iiPOIUSI00$/022540
sec- butanol, t-butanol, 1-hexanol, 2- hexanol,
3--hexanol , any m xture thereof, or any conbi nati on
grbllpe me caﬂumﬁfgaplgmm, yn indyganiq iztoupzan eyeansoieedlin Zioup or a substituted
ri.se t hanol
SR SRty ohe phBRRRAlg Y AL L SO nalds o tong o
tthﬁ|g&i(Buph elocpansimits thef activiey- bhthed:atady;st mnepqsamnbeThls list mcludes

sugﬁmteﬂg tg?,t rXayaﬁey f}&&a'cﬂaaze ljé}\?r}/l\%gt O oorr]lg o e;sjé gitgg% S §Lt<cih|a|s benzyl.

FeNapH By @bidmayehafetc et iaon sumdmemroac(xé)eajadm{é)s guloeg as these groups
evapor at |eotE%under

oo gt R el B gD rkBmaP R (G G Rop REE Sibsiued

in@dyl QRa! subktithidd afiid@ehydfindlikes I gstidllye sappb@i n@denyoand fluorenyls
r enovi n% the vol atile conponents from the t

inphdingr e betan 9k dimiaded Wut CHYVAFRIITEY Rod f%wgwﬁ()ﬂwﬂw& and

Av@lofldgkNs Ski Il in the art, including, but not
Oﬁg%&roed t 0, decanting the. trituration solvent from the

solid | fllterln of f solid._l and the ||k
an otEi‘éTﬂPEé R cqeclyof %hﬁsé FHPE iRy, Put pRendt d E“‘ﬁa‘i"uﬁ? fpflowing
iy LRE oV ah ]%19 Hﬁséﬁ@é’&lttﬁﬁ)t\x' ShIBRSRERIsE fletifiad, QU]s 1ﬁ?dégeﬂdhﬁtly an
rrper ature at which the various contact steps a

almﬂwtm/@dun; @GN Braseatie GTNp; # AYFLE GFOUPhEIYr COmPInR{iPD HlerePﬁ é%lzé substituted
denwgtlJeefﬁ@% f‘t ﬁ{Elﬁﬁmg At Qﬁ)t q ntnf,eﬁrt%nta Rfiiat hecl}ﬁ ﬁﬁ@xl&,ﬁ bP&n amide-

e i'nitiation terrperature fOI‘ a
substitttad ﬁemtaape thsredf faﬁseomf wlmhrhats froroy Life 20eaephonatagse or hydrogen.

A-grp ﬁi&}udg tﬁCt 0 p are 19 | 1 SL{, bl‘a!n& l &1&8&%&%@ tHerBE¥.

m Xt utre
typically be- | n|t| at ed from roomter&mrature to
- 1000@mples ofrliidaic groups1 DGO instrusm indwircbrigre BEdmilgd to, an alkyl

SR S SR A B0 o L0 0,

alasdietyh exr@pl asoyahenah]ﬁla)th‘ @rawpA. aﬁd rﬂst lifee,x angt @nchgiaﬁ all substituted,

%%%%eéa%ra%?ibl an 1%1%? a%.%tl?%od?rr%qggpvl%r %w% (%TIH acﬁn@ anfd having
fibit el L@ agHIdH hane s aﬂ@hitﬁcglﬁdpsl mchude emhezreaiot limited to,

solvent toforma firs at th

hydsergehvl fielk 2s paratiims ,agé ﬂ%el;@%l g %ﬁﬁ% groups g5 used herein
iréifde HetHB! &2hyl, U?kof)ﬁnﬁ%ﬁ@'l l—té@ﬁutﬁlp rsed—ﬁlﬁyld EkatItyIQ amef, iddamyl, hexyl,

contact step pect, for

cyclohssylchephd it ToBY desh ii‘aﬂarﬁlt ERpY %Z%Y&rpénfte’a‘ﬂ h%@dgand the Iike.
fromO00OC to -1000C, from- SOOC to -95C, or from-500C

t 0 - BORplesQt afonit prs;id €ach &bfence, thoRideHaesre &Spl&ﬁfted to, phenyl,

this runte erature can he at t enper at ur e,
gyl apthageyyic andy the likeypipcludipg g%bstlti;@g]delpwhé{% ﬁrg?f n each instance
hﬁgﬁ)%aﬁ%m 6&@@5 g!iﬂﬂoﬁ‘so rabiinhed 48 adled 6F B8madd¢dtigodndsdhclude, but are
a ful vene conmpound 111 to forma seco

nd

npi kmufsde to, cfal’YLt yyivle anasifylpeng deer Hkareigclpdingn any o*r?ieroamm substituted

to -1000C, from.Q0C to -1000C, from -300C
démgg %%Bleor from -500C t - 900C, .or from-700C to
-85C The t enper at ur e -at whi ¢h this rapid conbi nat i
occuPxaniplest RE cyeitperopur @ gachviptaneer H@l‘@éntbé}&tar%é]%g’é‘ﬁted o,

n d, [ t

cTipalainy Eyciideli, DRGSR s RORp: Blh S SR Bl Browps and
tiedike 1if€10Ghg ﬁtrhsmutéﬁ @eltlmtwd_ﬂbﬁ@;f ihreath ng@echaung §8@3 tp20 carbon
from-500C to -9Q0C, or from-700C to -85C.. In ,
anot her aspect, this run tenperature can be at -78C
Compounds of the formula | that can be prepared using
this invention include, but e?re not limted to, a
conmpound of the forrmula , which can be prepared as
di scl osed herein by reacting the conpound. (Il1) wth a
compound having the fornula , wherein R3 can be
typically H t-butyl, ipropyl, n-propyl, ethyl, or
rrethyl and wherein n |s an |nteger froml to 6 In

oy o, [—. o
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integer from1 to .6. Another conpound of the fornula

| that can be prepared using this invention includes,
whodosios23apt | imted to, PCT/US2005/022540

(5-cyclopentadienyl)[5-(2,7-di-tert-butylfluorenyl)]he

- x-1-ene. is;.Thus, this invention provides a nethod
atpms. ”ﬁlamhﬁ‘@roatom-substltuted cyclic groups such as furanyl are 1ncluded herein. Also

mﬁlrrld%y ﬁ!ergﬁe %a%?ifgﬁl}?ﬁﬂ&a 1 égﬁl af:sﬁfﬁ byt 1 | §etogByl )dycloalkenyl,
cﬂlomdciheltyé,ratralbdx%ralkhwbraee\ﬂe/nah@lndathe lakﬁkyl l'i t hi um reagent
in an ethereal solvent to forma first m xture,
whengidcd gt dﬁ%cg £ hétfcr Lndb%aﬁ!: fddlQE ene gt§up§ %Bﬁﬁoﬁﬂh% ah | afiphatic
deprot onat e di-tert-butylfl orenyl)
dm)lorr zndi adyplie pwmpm qxgmphe ofswhieh énsludg gt efegrpt gimited to, groups such
ﬁHF_)mg5 %1 ﬁhﬁhgl%g h sUQr ﬁ%ér) fr% t1h‘co6I0 is an mtgger from 1 to 5,

ten ul'vene, form a secon

| 1nu]lumtl€u NEH)WwO e i1, Wli’efﬁnh ms b m@egelefacge hito h(asl is an integer from 1 to 10,

subst an gﬁ% C and. ;¢ t
oERT AR Lt RRE: Bl BleB0RHAT b A K 3B o 1
9,dfdIiiveS ilA@ach instance and as defined above, R i 1s 1ndependent1y an aliphatic group;

(5-cycl opent adi e 2 7- d but vl {1 uor.e ]
o TS Bt PRUGS BBy oo iBtel e SusRigy Hhvatve
theRbS iheIW@AE ILAD not hﬁm’féﬁt ﬂ&Qd Hlige], aseslkigde] Br GANamide-substituted
further conpri se |solat|n

Waté‘ﬂﬁcqh%rﬁ%ﬂﬂla% p)éq.]9f }VPIS (hgs orrrll 1 to 20 carbon atoms; or hydrogen. In one

as‘Bbcrtt ﬁ?ﬁ&t&tﬁlﬁlc@bl%oér%ﬁ%l 1)1&19&“@( bht 88 ﬁot l-lfﬁ‘l'te%l tHELCHgC&ﬁn CH,CgH4F;-
urther c€o ri se renovi @Eige vol ati |
Hn$ 4

CH@‘EnIrthe@izCaHMm@Hﬁsﬁm e Me; tQHp@«ﬂAp% - HCHNH; -

COW@ HSE,: -CH,CH,C¢Hs; -CH,CH,CsH -CH,CH,CsH,CL; -
Pﬁ§ gﬁenta ?éﬁyf%[S 274 -t ert %ufyffﬁuoreﬁy ’ ﬁh

CHa¢H§aH4Brt n t-lﬂ}écﬁs@ébi, tI’@HzGPh@dﬁthMﬁ canCHuE&C s 40Et -

CHEHShP e CIAY SIRORLBALG GATRATEDhS Al s

amﬁwbymhmbkmwwmﬁﬂn¢Qﬂ5 (2, 7- dl-tertbutylfluorenyl)]
hex-1-ene, optionally triturating the residue with a

sol v e [ 7 £

ot Bl b (s ELORE TR ] sl bl e

and 6- met hyl -6-(3-butenyl )ful vene is sol uble, and
i sol Intdaply instpace, oxygen groups are oxygen—contalmng groups, examples of which

|
r&ﬁld &l QQﬁGEAFrQﬁe‘?HX a)l]%o@(g (a?—axéro‘i% gfoﬁgst, Qék%vfg?t@g{ﬁ ?]d)H _OSiR3,
-ORR3Z, h@AlItZ; rapd itleelikes mh@mdmggsubstltuted derivatives thereof, whereln R in each

113%?21}1&5/ e(ﬂpeln q?aﬁ(afg,t g/;gécyl St sh@?ed alk llltéﬁi) t}tﬁ*tg(% %g%/ l()r]s[}l?stltuted

anatkgl h&m%cfromfl tdh2® carbme AtoineN Exampleh ef aumtyh e85 als,rlax& grmps (-OR)

ar ent in ch.,typic con Itions ar

BRetprOR a Sabien EEiRo, Son 585Dy phenory
s@ﬁmmwabﬁakﬁxghdﬂmbmkyl I|th|un1mere added o
2j7-di-tert-butylfluorene (V) |n dlethyl et her at -

780 nthis m ture was :‘al warmt o

{onpler Sehrnseich SRt Sl B PURSEninthe Bpgbs, o 85 g which
urcﬁxa_etlmla rhremnzst6 Iifngte&vas, 1SIRen @tsxgimddjsmzowcsewd -JOZR, rmiélaihe like,
.equl val ent s ut.eny| et ul ve wer e e

ST MR R %llﬁ M én a3 S5eloati,
afy¥, Rir AR Ybkitule8 S8yl NABstitutsd Bt &r ngklh&dnﬂhl NERAH AGn 1 to 20
%B be@%ound by tﬁgiry, it |?§belleved thatkzthlgq%apld
cyHeN 419®h hel ped to boost the yield of the parent

ligand. This reaction m xture was then typically

allowed to warmto roomtenperature, and was stirred

for at |least 12 hours. SchenE 1 The Li (V) and VI

reacti on was then quenched u Qng met hods known in the

art and the product was isolated as a crude white

solid ..conmprising VII. Further purification of the
resulting parent ligand VII was then achi eved through

the use of a nethanol wash, which afforded the parent
ligand of a sufficiently high purity to be used in the
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nmet al | ocene synthesis. Using an al cohol wash,
typically a nethanol wash, rather than
wo e@opsi3al | i zati on, al so hel ped boost the yi el BCDUS1008022540
product. If shorter reaction tines were used, if
pent ane/ Et 2q sol vent m xtures of varyjng ratios V\ﬁ de. b
usedn famh ipsatiof.| 16 aegoD ETQuRe STRGHITRIC)CPBPI LAY B frglude, but
cru d, re t N 2nd thbaikeV afchlding substituted
are ngfj El tatﬁ %HSI ?\g-idfb fil@)? 290 an g

pro duct a obServed. The ﬁ Gf v
depmwmemerem‘r aiharciti $clivsact ansangetiniansalkyl cngoalidy petl aralkyl,

B T LG

| ower yield. J -Metallocene Synthesis. In another hich

aspdat gach hﬁstpmoes e)lhDSPhwe rEPYRY P oRttogROTE- GPRRAHERS fE5RUPS, Whic

e 59 CpfR! JpRhul LMOR)2, P(O)OR), and the
mglﬁﬁapggg?rﬁ no 1mﬂe %ac tI-IH]ﬁ PItIﬁ PRZ FQO)Rif, t(h ) ( )( )2, an

con a conmpound” o
1iKel |11)ch&1’1hdg aulfstltuktd dérkzytlvdm thereofmwheeegie it in rq:a%h msfag}ge is an alkyl,

l n
e BnA -G Ly AR BhE o by AR having fom

1 td 40l dayson)ormtsapi dl y combining the first mixture with a

fuI vene conmpound of the formula (Il1l) to forma second
er ei

su bslpﬁﬁ‘t}\ IRPLARES arsaeél%ce%oﬁprp abd Bk &)ﬂﬁtﬂﬁnéﬁ%ups, Wthh include, but are

contactin e second
ndSH lihitsdero \MASERY AﬂRﬂ GAS@RJ?,C@AS(QR)QOfAﬁ(@)(QRM dndithg liks including
i.s S t 1
r}gg flefiealgaté/’a o& W erF%ekvlg IHEFI Ilﬁesglg%ée (?s]; %ré ﬁﬁ?ﬁ C}Jcﬁﬁﬁtgfl aryl,
aﬁah@l tstmbstichtda k) ﬁbttﬂutﬁcﬁ atyl, e Slﬂastlwdchn@kﬂdﬁpmg §1{0ﬁgl |to 20 carbon
e) optionally triturating the residue with a sol vent
oMSwhich | is substantially insoluble and Il is . .

soluble to provide I, followed by isolation of I f ‘
cont mcdatin thstahes, barbdrt g’roﬁpm Qarbcm- @ninied gnoviese ihigh 1@th , but are

ngtglprgléqsﬁitetgt zglg)flgﬂaﬁgea AR %;ﬁ rea Eld%ﬂlb@hﬁ%ﬁ% 1 Eltolﬂgé' @ﬂh 1to 20
cSUbS Lok, Ak ERDE Qzﬁtﬁﬂ&i e@icatﬂmnfmm LC@)H) :C(G)R, -C(O)OR cyano, -

SR b S AREHT Bu s e g o

VAR R $4 B2h (hs¥ince ﬁ)anraﬂ{m\ﬂyﬂgalkﬁﬁaryb hatkyl, eumrqnmmkulssubstltuted

fromthe fifth mxture tqg e LVin at |east 80%

appiLecr gubstifutediralion 2p1He g@%‘ﬂl tﬁ& £HROG PP o n-pl ar

solvent;j ) optionally .extraeting the IV with a polar

sol venéach Phskawe dilioyn g@ups/arl gitichecontdising gmaps‘ mdmht inelude, but are
pol ar sol vent sol ut| rovi de 1V,

PSR IR ySIok gELRT P HE R 2oy sstih g letiotsitt groups

sAOkyY 8dkps, WREHR ke, @hﬁ:HQn B&}ﬁﬁiﬁamﬁdﬁp@ﬂdﬁnt ey 26 ehrbot e@ms. For

froman aliphatic or substituted. ali (P g roup

wawblagsilicop gioprs Belde EEAHIST BREI; %@ﬁ Y é‘gﬁps and R3,

in each instance, is independently selected froman

al i ph@tdah QhstSieBS lobiimiinfeh 6ﬁr¢1@|§1 adre Cgegmanipmivantaingngf igonwps which
to 20.carbon atons, or h dro

I
inejude, butgire ngf limited tlon gqrmy %lf:h gﬂtgigﬁwa &Tqup%adﬁylﬁ% groups,
A-PEndRESMA Broups, germyloxy groups, and the like, which in each instance have from 1

to 20 carbon atoms.

In each instance, tin groups are tin-containing groups, which include, but are not

limited to, stannyl groups such alkylstannyl groups, arylstannyl groups, arylalkylstannyl

11
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can have the formula and conpound Il can

formula wherein: R3 is H t-butyl,

have t he

i -propyl, n-propyl,

wetdvwgloi23er nmethyl, n is an integer from1l to 6pPCMIS1085/022540
Zr; and X is O. Sone of the preparative steps of this
nethod enconpass the preparation of the

orbipB! stirhotss@d “stannytospArgeoupheand theelilee PFBICE i hch Tistane AR from 1

subsequent s The
o3 esrakbn B BRI R AR e

Ilgand are also applicable to that portion L E a? ot

- metialchdciasencsyead gmuwarnéqaﬁwenf@natg groRRS| YBGh Frclysisy PG

t he pare and, upd, hRDtht Ok& tweixdh in each
iy B3 S RS RSl

Such aspects incl ude,

inBiehcediRre RO 1 forktcedbon btomscont act

time; sol

conbination time; initiation tenperature,;

er at%%tan&b lﬁ%{ on %r&ﬁys U s& 806 aning gfdups, twldets inofude, but are

ant

asteekP groups.

e parent
0

vents;
run

depr ot onati on, supstanti al

n&telaﬁitedom, -BRA, IBXA,t-BRK, relzegent 8| BPIQERONIGSEOW} §ignas halide,

sSQour c

N s

tetn ROBLAAOK idfance is an alkyl,
so In this aspect,

cidiuikyil =841, Ayl hdsseedakyh ISM;Stltutﬁdtamlmﬁ splesifdot galgylélavmg from
sel ected i ndependently, that i's independent of the

14@RReaPWPIIPS- each ot her. Thus, the first al kyl

reagent that can be used is any a

I kyl 1ithi

[ithium

gt ghieh include,
t hat rrpddchWstalned, (allmampn gpmpe drei AuminuinesBRingIggroyRs) Fhich incly

bIth grlg)%gpit 1?mte€t%%|_§%{{ %‘@g xbﬁi'rém 045 gaﬁo

HE R hi@ide Oilk 4169, alkyl tthflaate,s&ndthj 11@, layql whexeht Rip cachyiasfance is an

aia%iéwfﬁ 15 450 qeiitn Dieat it bl AL

orn1

K%Yﬂoi%' 1o 28tcatb8R8lon80% Yi el d At

reagent that .can A1 R0

nokni&Hé-igroup such as
or an

Ntort Tkyl
ff? aeg}ﬁl tr?r asl,tﬂﬁitltuted aralky

| east

Ieast 95% vyield, or
east 98@6y|eld Thus t he second al kyl

[ithium

k¥dea ! dst SiobdRéRagantubstituted
{hat SIS of VB e B by Bl ged st ST yi el d,
dy%béfﬁ'ddi@ylsb Utsubigitutdd niiddedyls,0 Mbstitnted - Bliwgrenyls, gand,  substituted

hexyl Li , P .
o LR, R bR
@i’j@' |_ski t bisonxr eagent Ss(9)%€ 25 abéy; bmi:ithe idepebaeinty i3 2 monoanionic

n-BuLi is |caIIy sel ect.ed. for
froethsughag h@il@hhyd@éexﬂ%’&}d%n%f‘ iop i

1olfa{$\h§r}d

X, AU IX?2, -08SiX3, -
e 'second

tﬁsl-: Iﬁﬁé and wherein any

NRHNGLRMut D SRYlY subktiteted an, amsubsmueed aralkyl group
%ﬁ@mégkﬂﬂyfg ?ﬁeggt | east ZQy ui valents of a
sesobsiitueat ®ytheseiligpndshes Bamgedrip Zggar?‘ﬁb% ¥ to

ansanet al | ocene produced by .t his method.
Accor ghi B of ioRzainbinStaBis pesips tliahenag detiaed ag subetltb@rﬁ/@é yubstituted

cxpmiatensty, oS o LSRR Bl Bl thEas, imonae

af fect the

east

g [{}d UG hn?ﬁed' {6 8% a1fbbHaH rgfoup@toréaﬁaﬂﬁmﬁluhﬂgwms angaiagaliipm groups, '
ours, | east 7 hours, | east 8 nou S
organasilison agrom@asqrgareg%@amgm &’E"“Psea%rﬁarff’ 1 #8Y

g?g%ﬁo—tr %Sltg)g'{{{lﬁﬁal E eclﬁ& theXike HAVRS frodl 1 lo@B%hrbdd atoour s,

eas

| east 16 hours, at le

tul?sat or%at%%&tad groups,

ast 17

hour or at |east 18 hour t hi s i
co ﬁt 2@1 one appedhof \Sx]gé l;]rxvpntg:;i;ld a(iﬂe né e(ggﬂ G :hﬁ c%% %?%&droaﬂﬁyls having

hours,
20 -hours, or from 10 hours to 18 h

selected froma range of etherea

| rﬁ%ﬂgg&t 10%@of gtoﬁrrso Micke BPLaIL; @XHBnk QN4 )are fﬂuom, chltvoyergnethyl.

romo6 hours-to' 24 hours, from8 hours to

ours. Simlarly, the
first and the second. ethereal solvents are al so

sel ected i ndependently, that is independent of the
sel ection of each other. The fijhrst and second et herea
solvents used in this nethod, can be independently

sol vent s,

i ncl udi ng,
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15

but not limted to, dinmethyl ether, diethyl ether,

di i sopropyl ether, di-n-propyl ether, di-nbutyl ether,
woredoapi23et butyl et her, diphenyl ether, THF, PCT/US2005/022540

1, 2- di met hoxyet hane, or any conbi nation thereof. In

one. aspect the first and second et hereal solvents ca

be ilRRAGEISHEATRIY Bespuset ofg ther srisedipls Rotsitig ey (Xihend dPQ) the
mBANocERTBE NAL | i8Ventibe rc@ﬂ’fcomﬁﬂéé hr}n@fbﬁshﬁ/ﬁloﬁé@ﬁ&% 1} REmpound, a

first and second et hereal solvents can ind aént
big(eypimientadigmd} ¢pprposnd @rmanakisivsicnd) compsead, adtls(tltdmsvl) compound a

t o) spl
bRy g, 2 Sas R 56 AR D (eRpofiBllofifdeny )
Comppumhlal @ydm@tatdpnﬁlb{@%wbl opappund, gn dn@elasst}ﬁﬂmrenytl)heompound
su88&+t9<f‘ %alﬁ%sd tt%ge%“f bﬁ)ﬁ]dg%ﬁ %%gé“the?@o@ 9%1 byt ﬁt?é? t@t”?east one
opent ane exXane ept ane | ohexane,

sungmieottrer(f(%\)nertmalarmbndgmgan«}updkmtgomtus()K )tah@f)éc)xf In

thi s aspect, pentane can be a typical optional

::no i ?{lj \rpglg taneIp 6f }:h%t 1?1(/«?\&18% C@FE %nlgﬁ%ﬁ%n@é‘nﬂg rée c}tc'k]‘pteﬂtadienyl indenyl,
flyozenyls eblorbtijqmgnenequhsmutkdt cnbmlop@ltzdmybf sut;stdutqér yldek'il | ubstituted |
ﬂtéo\lt/]eané/g r%g ﬁ%ﬁtute@\?dgﬁ%%ﬁ%?zeg%%&% 1£ tnglﬁée%ger}ﬂ?rea Cﬁclcg)entadlenyl group,
anciudgnelr gbmmla ﬂmnbeyl gr«bw ﬁlbowtabénzaneg gwulsmmlmhatm grogg en aromatic
PR & P inneon S Rlonbr et A ey SROHOGs, GURF 8 Gbup. 2 sutfr
growy) abeitrogeddgrbap, \Aﬁﬂbslbﬁén[sag‘toﬁﬁ afl af@Agezradp, Aotarml @bup, a silicon

sol vents, .including ali tic-or aromati c non- %olar
BB ERrRini SroP T D & A £ AT B S RgHam eroup, an

m&fg@llnwgt@@ a@lovgeﬂt)metamc tgeo@yt)aaeubmlenthcaaefmnve thetheof any one of
cycl opent ane, ne, cycl ohexane, net
whigh hayipgriram d to %%faé'i’f&l a’“BPS ahyh%’éﬁ’tﬂsﬂ%ﬁ& aaﬁhets?]grpgm% not terminate

thPeRivan8f e RatligstdofnyMiicyl non-pol ar sol vent used in
thi s optional mashlng step of this invention. Wile

At KB RYBABERPENon (o EopraY CRUAIKDe GAUTENE sroup tht

| | conbéted bo Bﬁdgv'sltﬁar(xl)yaﬁdoazmgm b @ongU4s hy mtdgtﬂgegrb&@ does not

20

25

30

wi t hout sacrificing jts yield, ‘because the sta

tepppinae ithe astigifpoljre ﬁ%léfttaoglpafrﬂéons ont?‘olI“l%(ag%théb‘F%?ftt%QghéW X,

thiSis PBO biRRst 18MCh1lthe bﬁdgt@ @bietyelah S GhpiBlaford 88&ted from carbon,
Figures 1 and 2). If polar solvents suéh as etherea

silieomy geAm AP eOT i Fetion o [N lSReRle therbiideing Wlopbis aicAbEn ax gilijon atom,
in" GIRBY g thé %nﬁgea%ﬂlﬁﬁeé/ Q|sﬁ5énluﬁc°d fn%@lmehp %Ir ﬁ@t‘ﬁ&l&&ﬁe) | QU o 2

m xture, the purity o | mproved, yi
substityted sifyfieneresoupe daa@,%httstasne?ts thg Aiskagerthat @pmmpts |(X;b apf (X°), that is,
thgﬁﬁpgﬁgllﬂlﬁ o?o‘ﬁ{gpc@fbe dgﬁixétng) ﬁcgrbtaﬁgg frof’%l >0 Mbﬂg g{;at anotlher aspect, the
linkegeo thah gon:nh@s EHcAnid o dhadtis, Itbas quriem ltrﬂteofrteacbtldgmg moiety, can

her than decanting the reaction

aﬁ%ﬁéyﬁgn%ﬁ8Q%M%Xhm%%%e the overall yield of 1V,

because of the solublllty of IVin ethereal solvents.

| n yetangthor henectaspemplenp! bridging reyeups  inelude, Hwt pod apt limited to,

al%?&t}é E‘foupb achﬁ@n Bt‘f‘ps %gtghlgtlcﬁfét 516%1 ﬂat{c O?IB a;go @c% ?E‘lg:e groups,

ar golvent®, Nhel u I'ng allpha

- Pl'{@éli’ml'ous croupst sitropen ghvigs, aosgvegmﬁtaﬂlg rgrelmrrpllheqn, trhesphorus, boron,

o ti.onal I S nte G
e e s U, O MR Rt 0 e ey eveen

(X’at}a pek (X7) dbatindep bomnat hlanhm(téﬂ-ﬁﬂh?droca‘bﬁs tsyigh eabarpffin@rand olefins.

solvent. In a further aspect, the optional aromatic

sol vent that can .be used to crystallize IV, can be a

range of aromatic solvents, jgncluding, but not limted

to, benzene, toluene, xylene, nesitylene, ethyl

benzene, anisole, aniline, pyridine, 4-phenylpyridine,

or any conbi nati on thereof, .including any isoner

thereof. Scheme 2 illustrates one aspect of this

invention for the synthesis of the ansanetall ocene

VIl using the parent ligand VII prepared accordlng to
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hi gh yi el d enconpassed using an appropriate | ength of

time for deprotonati n of VIl, as well as the use of
w@e@pdI23eKt racti on procedures. For exanpl e, i nPCEHESI00§022540

the time for the deprotonation reaction of the parent

l.Ligand VIl using n-butyl lithiumfrom 6_hour
Examples of oyoie groppp thap Fan srechdibridess begveen r(%(arﬁnér{?( ) indlude, bur are
no} ﬁté]d-:]fbl %dl&iﬁrafﬁﬁc Eﬁ@o%%hn% h&cibhiRYibs Ore®8! RS BRE Examples of

VI'TT. Rénpbving the volatile conp nmponent § of the;-L2(VII
ormdmznamwgw@aéhat Grn parya Uy widgesabdtweent (Rahawd @) gnclude but are not
R P BRI b SRRy A AN B ¥Oh Ty GURL AR Ul groups,
suﬁmmnhbMHmuspm@,p@Hh@hb?to mash the resulting residue

or solid obtained fromrenoving the reaction volatiles

i mp r

non B il SEpRE b Xpfind DBGARE RLEP MEPRE SHHRIE) B lopot one
substinent, whereimtie subssityent may ibn gndee@ddmb' on adiphdtid BOHaRR @gpmatic

gr&g})g%ng ﬁ?l@%yduﬁga E({l]l?[% a%%gtgg zfﬂﬁah%t‘?é aqltdI k Qa\ﬁ%;(%ée{%e%r?uéa a sulfur

grmp; al dipegenezrdipl la ph@sphoowEsbE, a8 @tsamlc @TW]P, Rovarheo| grpup, a silicon

sol vent s h P ,
=5 § e R TR dE AEBES = 1 4, TR By W0t bk Bl Boup,an
mmgamagtdupnals otgaemaalﬁc @mu@ br prsobstities] tidrevativé MeRof, any one of
ec tru 3 sol yent nt ane extract, that
Wl?‘ ﬁVH’@eroé'ﬁll gD%jd SRR 4 (fnasuflgah&ﬁs%rdgsﬁ 8he workup of the
(5 cycl opent adi enyl )[5-(2, 7-di -tertbutyl fl uorenyl)]

hex Nunena:s ;aircroesmd; torprefiachorgariodwtad yorvpresdsthatian be egploged in this
cen

1m(/ae(§1g101% Ipaﬁgu?agl@pt}le a gc r(fe%tn He?v% l?eke)g %po%gd : 8¥ I%%(laci{q%?,gﬁvts\égﬁient Nos.

uc Were renove
4,809218] 5210,BSEr5,436,305] G1408,827,pF,684,336 s 5151€,830H NINMR,132, 5,399,636,

5 SEEHL Ae E5ho N SlsShy P REHES A S b T oo

5.40310649C k. 5002 A, rsexbs;iasi 51832081 P,664,454)65,705,579, and 5,668,230 describe

(5-cycl opent adi en (2,7-di-te bu | £1 uor.en
o eSS SR R FSCWF‘B’P?TG@Q e fRErS Mo, Thi'g A %ﬁze]ty Other
pro@UILe Rd %&bh@%&ﬁll&@ﬁ@cdﬁ%aﬁhdm@ﬂ&n\ﬂd dmpléye@kiﬁ &hi¥ @flehtion have
this spectrum  illustratin é@the sui t ahi y_, of

b%ﬁﬁ?@&@#&f%{@}f&? PHFG asulEPRiA &4 Aty HeGs i Mgfmqaif%ly‘} Jod, 165,23

KH?QB&S@F% %d@w)i‘ﬁs’h N@hana.; FQJlJaEﬁEVﬁzeL@V%{ﬁa@roze of Japan, 1986,
oducts and unreacted starting ma

t he
5% Q?at%\lblﬂ iGyTuee, Mpkahp Gd. Qrga@sawta%%rwg%eﬁ@ 153-181; and Alt, H.
GS r'fglt ! i Z@ig‘a%bzectobx%t 199§h§6@8§q@k L&ach! (ﬁ“ﬂ/}gﬁ{j is"@E&btated by

di sclose full details of nthetlc met hods
renpicoyhetbin, oinpito ettt h @udh@s iaé@lhmﬂ alrpesessh o preprg hmetallocene
S r t
c&fﬁrpg\l}gdge%[g? ﬁérl égseltn{ "115 d 19"%1%n%%n\ﬁ%fl H‘[a@@ arfe@lli %ﬂ)‘?te& hﬂ' Journal of
Omddometdhalcmmpewl 1&96 ﬂﬂ, §915ﬁw}mph mncqrh@ra‘@dtbwrreference herein, in

1ts e%%"e nC oifollg@ﬂlgE}e%tjlgegglncgde%Xﬁ%;hsﬁa{ f?xeﬁgﬁis rr\%u?e!,s! pC@néoutts R. S.

1on CoO or ne
p. arWelgold,emf eme@tgﬂnometamc oClhistey fob rTltatuum, oZnesopmm and Hafmum,
nt he t Exa hou
AGHEEE NS hISH SRR AR b AP b de e ity Tyehemisy of

OpafPAlreshiind aﬁdlf-HhﬁmwtﬂiltOoynpbmgh, Huichd Pess, Wew tiek, LA86; each of
ncludlng, Lts use in olefln
Hﬁﬂ%“r"ir%"l? g“t‘?ﬂcﬁgé@m ’lnH@ CBERal | yield of VI
was observed to be conparatively | ower than that
overall yield of VIII when 'the synthesis was conducted
by first isolating the parent ligand VII. Yet another
aspect of this invention is the preparation of a '
conpound of the formula , whgrein Rl, R2, R3, ML, and
X are defined herein, using any process to prepare
met al | ocene conpounds.- that is know to one of ordinary
skill, using the parent |igand prepared according to
this invention. Thus, nunerous processes to prepare
net al | ocene conpounds have been reported, exanples of
whi ch include U S. Patent Nunbers



4,939, 217, 5,191,132, 5,210,352, 5,347,026, ;.

5,399, 636, 5,401,817, 5,420,320, 5,436, 305, 5,451, 649,
wG2008012881L, 5, 498,581, 5,541,272, 5,554,795, GSpEHBSR8022540

5, 565,592, 5,571, 880, 5,594,078, 5,631, 203, 5,631, 335,

- 5,654, 454, 5,668, 230, 5,705,579, and 6,509, 427 whi ch

des dr prreaspentof e Froertione the malloggriechmipauiids o6 tlisoprateainvention
m%ﬁ{der Elit%lfeer{b? ﬁmlﬂ cf 'tﬁe fo'llgwi % &hﬁ@.t y. Qher processes

pare netal [ ocene co ds that can be enpl oyed
in thrs i nvention have been reported in references

suclblsépsrclompphenymwfmrlm dighlorde, 3. Mol . Catal A. 2001,

165, 23; Kajlgae S.; Kadowaki, T.; Nishida, A ;

Fuj saki, S. \K?I Socrety of Japan, 1986, 59,
\\\\

91; Alt, H Kehr , J. Organonet. Chem
1998, 562 153-18 \and Alt, HG Jung, M J.
Organonet. Ch 998° 568, 87-112; each of which is

i ncorporated b rence herein, inits entirety.

Further, additional processes to prepare netall ocene
conpisiydppehatienydrirdoaivengitidyedt, i n this i nventi on have
been reported in: Journal of Organonetallic Chem stry,
1996, 522, 39- ich is incorporated by reference
herein, in it i r&. The following treatises also
descrlbe such neth gs Wailes, P. C; Courts, R S
P.; Weigold, @anonetallic Chenistry of
Titanium Zir and Haf ni um Acadenic; New Yor Kk,
1974 ; Cardin, D J.; Lappert, M F.; and Raston, C
X @aﬁa&hryrbls%s gﬂﬁﬂﬁ)d@nfdﬁ%wdﬁnaﬁd - Haf ni um
npounds Hal st ead Priess; New York, 1986; each of
whi ch is incorpora "by ref erence hereln ihits
entirety. For any gﬁ’ | ar conpound di scl osed
' 5 cture presented al so
grifat | snak~i soners, r egi oi soners,
and stereoi soners at iy, arlse froma particular set
of substituents. -e~5eﬁe structure al so
enconpasses al | It oneré“Ad/astereoners and ot her
optical isomers in enantioneric or racemc
fornms, as well a xkures of stereoisoners, as the
context requires. AMPLES The present invention is
f ur t eethbdddisdis@t-edndeyydiethlirconiung exanpl es, whi ch
are not to be construed in any way as inposing
l[imtations upon tj#”slcope thereof. On the contrary,
it is to be clear Jep/st ood that resort may be had
' features, enbodinents,
al ents thereof which, after
mgmeln may suggest thensel ves
to one of ordinmagy skikklin the art w thout departing
fromthe spirit o <- pr nt invention or the scope
of the appended<e n;}; The foll ow ng exanples . and
conpar ati ve exany gnconpass new synt heti-c net hods
for both the a-nm® osene -parent |igands and for
‘et al | ocenes prepared therefrom Specifically, these
exanpb-pentsleanIsi(h bt 8,6 hatrapdadiateny ) rd flsmodiciasride,
ansanet al | ocene parent 1igand can be inproved by
proper conditions for conbining the |ligand precursors.
This invention is specifically illustrated using the
two reactants, 2,1-i-tertbutylfluorenyl lithium and
6- but enyl - 6- net hyl ful vene, and t hrough the choice of
t he -deprotonation nethod for the |igand precursor,
sel ection of the reaction solvent, and sel ection of
the reaction work-up conditipns. In addition, the
foll owi ng exanpl es and conparati ve exanpl es
denonstrate that high product yields of an <ms
-nmetal |l ocene can be obtained by selection of the
deprot onati onconditions for the parent |igand,
sel ection of the reaction solvent, and reaction
wor k- up condi tions, also as folloms Specrflcally,

M L oy Y " o, . - o, T | T T




preparation of the netall ocene

(5-cycl opentadi enyl )[5-(2,7-di -tert-butyl fluorenyl)]he
wo2006@m32ri r coni um di chl ori de. GENERAL DETAI LSPdh@s2005/022540

solvents used in the follow ng Exanpl es were dried and

distilled under nitrogen using standard net hods. The

Nucl ear Magneti c Resonange”({NMR) spectra reported

herei n were obtai ned on n Mercury Plus 300 NWR

spectronet er eratin 300 /MHz for IH NWVR (CDC13

sol vent, refer ed i e peak of residual CHC13

at 7.24 ppm). The 65huteny - @cet hyl f ul vene was

prepared accordi t o\t he i@

Little (J. Org. Chem KR984 45!

Preparati on of '

| -(methyl)-1-(3-buten

7-di -tertbuyl fluorenyl) et hane by the reaction of 2,

7-di -tert:bu r b L b i BriRuhiemyichloride,

6- net™f V?H??%%&ﬁgﬁgﬁgﬁéif@%&?@thgﬁgy??ter flask as.

charged with 2?7-di-tert-b | uorene (50 g, 179.6

nmmol ) and a stir bar, . cap a rubber septum and

pl aced under a nitrogen phere. Diethyl ether

(about 200 nlL) was @8@@5 vifa_ \a~cannul a, - and t he

resulting mxture wa &oled.agw@780 in adry-ice

bat h. This m xt yr As SOLLI e this tenperature as

n- butyl Iit hi um/( ;ﬁcrln hexanes, 190 mmol )

was added sl ow I a syAfter the addition of

"-butyllithiumwas conpl &g he .reddi sh sol ution was

slowly warned to room tenperature and stirred

over mi@hbutfRyclbgastied)bidiobutghmiddjiaériumhi s time, the

reaction mxture was cooled to -78 0C, and

6- but enyl - 6- net Byl ful vene (40 nL) was added qui ckly

1849). EXAMPLE 1

(in less than 1 pFnyte) at this tenperature with
stirring. On ¢ ti @it he ful vene addition the
m xture was rennved”%gon1the dry ice bath and warned
to roomtenper . -dMECHRGC al i quot taken after ca.
15 mnutes foll renoval of the dry-ice bath. The

GC analysis indcated 85.3%yield of the product had
formed. Stirring was continued for 7 hours, after

whi' ¢ hyi(il LUt B -k eagit dyeloperitadienyDzimasivguiicidéoredd; wi th a
saturated NH4C1/ H20 sol ution 't 300 nL). The organic

| ayer was extracted with drethyl "ether, washed twice
with H2Q (500 nli), drj ver. anhydr ous Na2SO4,
filtered, and the f} e gyaporated to dryness to
afford a sol i d.Melvet hanol\ (£a. 500 .0k Was added tothe
solid and the m xture st ed overnlg%t to afford the
product as a finel dedohhite solid. After
filtration, wasH"¥g 'CH, and drying overnight,
76 g (89% of the desired papgnut |igand 1-(nethyl)-
1-(3-butenyl)- 1-(cycl gpentadi enyl ).z 1-(2,

7-di - biéwrbu@dwlqpp%% )Z)“EOHHE‘E’;E‘ﬁK“S;%s i sol ated and
used wit hout further purification. Preparation 2.
Fol | owi ng the sanme procedure as described in
Preparation 1 above in a second preparation afforded
70 g (90%9 of the desired conmpound. EXAMPLE 2
Conparative preparation of |-(methyl)
-(3-butenyl)-1-(cycl opent adi enyl ) -1-(2,
7-di-tertbutyl fluorenyl) nethane - Method A
Preparation 1. A one-liter flask was. charged, with
2, 7-di-tert-butylfluorene (50 g, 179.6 mpl) and a
stir bar, capped with . a rubhgr septum and placed
under a nitrogen




at nosphere. Diethyl ether (about 300 nL) was added via
a cannula, and the resulting m xture was cooled to
WO Z@@oi232n dry-ice bath. This mxture was stirPEOUSL005/022540
this tenperature as /j-butyllithium (21.5 nL of 10 M
i n hexanes, 215 mmol) was added slowly via syringe.
After the addit4on of n-butyllithiumwas conplete.

"the reddish s £pn was slowy warned to room
tenperature an red overnight (at |east 12 hours),

tb provide an éM™ietzgol ution of 2,7-ditert-
butyl fl uorenyl _Li tHi , Another one-liter flask fitted
wi.th an additi nnel was charged w th 6-butenyl -6-
met hyl f ul vene 7 -.253 mmol ) and a stir bar, and
cool ed to 00C&nder a nitrogen atnosphere. The ether
solution of 2,7-di-fWhbatylfluorenyl 1ithium prepared
as almetkylsigdbis(ddedtnyhzimovinmpldbd@ideashi on to the
ful vene at O0C via the gddition funnel over the course
of approxi mately one The resulting dark-col ored
7 (g ¢ to room tenperature and
stirred overni ght /. 12 ‘hours) under a nitrogen
at nosphere. The,reaclioh ni-Xture was then quenched
with the slow ad@ition of agaturated NH O ZHO
sol ution (300 , ' @Q‘glsc | ayer extracted with
et her, washed twi ce H (500 nmL), dried over
anhydrous Na SO , \'>= , and the filtrate
evaporated to dryne crude product obtained by
this nmethod was then~eiss®l ved i n pentane and
mai ntai ned at QC in a freezefr, thereby affording the
pr oGBi(PeenyBsilyHhis(&-irdsnylhafiiam dighloridashed with col d
pent ane, dried under vacuuymi. and isol ated- and used
"W thout further purificg (-60. 4 g, 79% . Further

product coul d i sol atdf rral | ér quantities

t hrough concentbﬁéu,\g_g e kpther |iquors and conbi ned
washi ngs and pl acin {/heT

2. Anot her conparat iy

Dack i n freezer. Preparation
at1on of the parent

| i gand 1- (et hy i-(3 N :

but enyl ) -1 -(cnt .\a sy -1 - (2, 7-di-tert-butyl fluo

renyl ) - met hane-g#€or di N t he same reaction,

wor k-up, and crystalliza ~condi tions as disclosed

e e

Conpar ati ve preparatier of |-(methyl)-I1-(3-b
tenyl)-1-(cycl opentédilemmyt )~l - (2,

7-di -tertbutyl fl ugf-om met hane - Method A2 An et her
sol ution of 2ud;dj- L<but yl fiuorenyl lithiumwas
prepared and addsd in.a drgpwi se fashion over the
course of appmeXi telyzrc)“Qe',hour to the neat

6- but enyl - 6- et hyl| neC'A(fa_t 00C) in the sane manner
as disclosed in M o¢Al . The resulting reaction

m xture was then wa A\to room tenperature and
stirred for 2 days under a nitrogen atnosphere. After
t hi slithéthfsilydtis(@aeitlyil- 0 fdlenyd)A¥eoiim dichloride,

6- but enyl - 6- net hyl ful- vene and an additional 30 nL of
the n-butyllithiumsolution were added to the reaction
m xture at roomtenperature and this m xture was
stirred overnight at roomtenperature. The reaction

m xture was then gquenched with the slow addition of a
saturated NH C ZH20 sol ution (300 nlL), the organic

| ayer extracted with ether, washed twice with H20 (500
mL), dried over anhydrous Na2SO4, filtered, and the
filtrate evaporated to dryness. The crude product
obtai ned by this nethod was dissolved in arid
crystallized froma pentane: Et 20 solution (4:1

m xture by volune) at Q0C, thereby affording 50.1 g
(66% of the product as a white solid.

T




EXAMPLE 4 Conparative preparation of
| - (et hyl)-1-(3-butenyl)~l-(cycl opent adi enyl )-1-(2,
wQ@2a6A018et but yl f1 uorenyl ) net hane - Met hod A3 APAFES2005/022540
solution of 2,7-di-jfert-butylfluorenyl Iithium was
prepared and addedé n a dropw se fashion over the
course of appr oxi one hour to the 6-butenyl-
C) in the .same manner as
e resul ting dark-col ored
warmed to room tenperature
| east 12 hours) under a
T reaction mxture was

and stirred oV@@n|oh"'=
ni trogen atnnsphé&e Thi

Yo t he organic | ayer
- er*. washed twice with H20
(500 nm), dried ove drous Na2SO4, filtered, and
the filtrate- 'evapofMsted to .dryness. The crude
productobtalned by this nethod was then dissolved in
and k#yderadilbie@-fuoiayheicerine dghlade, t her eby
~-affording a 76% yiele~Qf  the:product as a white solid.
EXAMPLE 5 Prepar # (5 cyclopentadlenyl)[S (2,
7-di-tert-butylfl erlyl ) ] hex~l-ene zirconi um
di chl oride The fdl Iewiing preparations denonstrate that
greater and .|§Ie product vyields of
nmet al | ocene wA ‘»d‘under specific conditions,
whi ch included sel ecting’adength of time for the
' | &F the parent |igand with
Nf the reaction sol vent
(di ethyl ether) pr|~rq‘so--xtract|on of the product.
Preparation 1. A\c\ er. flask was charged with the
parent ligand 1-(n® 1-(3-
butenyl)-l-(cyclopen scFenyl;)-1-(2,7-di-tert-butylfluo

renyl 46. 3 9 0 rnnol ) and a stir bar,
capd@@ﬁ&f@W% ‘& ag@ﬁé gde: and pl aced under. a
nitrogen atnnspher. et hyl ether (about 500 nmi) was
1 he n1xture stirred and cool ed

. to 00Cin an i
n-butyllithiun1( 3WnL of 10 Mi-n hexanes, 230 nnDI)
was added sl owfy NGOTEE® mixture via syringe. After the
addition of /z- butyllltbﬂun1mas conpl ete, the reaction
m xt(isopropplamiiadimedhylslyt)oritptendietditaien ditloside,r r ed
overnight (at least 1 ours) under a nitrogen
at nosphere. . In a en-filled drybox, a one-liter
flask was charﬁ Zrcl4.(25.4 g, 109.0 nmol) and
a stir bar, capp¢d\®¢zﬁyamambber septum brought out
of the drybox,”fhar d WPER:300 nL of pentane under
ni trogen, and cool in an ic¢e bath to 00C. The
di et hyl ether m Xtune of d|I|th|ated parent |igand was
added to the Zrd 4 slurry via cannula over the course
of tHié({)élﬁf&tﬁ@tﬁﬁﬂ&}@ﬁ)p@ﬁtacﬁ%l)z@dlﬂluhhﬁcﬁl@% ting orange
slurry was warmed to room tenperature and stirred
overni ght (at |east 12 hours). The solvent was then
renoved under -vacuum af fordi ng an orange solid.
Pent ane (about 200 nlL) was‘added to the solid, the
slurry centrifuged and the:supernatant decanted. The
remai ning solid was then extracted wth nethyl ene
chloride, centrifuged, and the supernatant decanted
and evaporated to-dryness .to afford 55.0 g (86% of
the desired . netal |l ocene
(5-cycl opentadienyl )[5-(2,7-@§ -tertbutyl fluorenyl)]
hex-1-ene zirconiumdichloride that was used w t hout
further purification. Preparation 2. Duplication of
the procedure used in Preparation 1 on two separate



i nstances allowed isolation of the- netall ocene
(5-cycl opentadi enyl )[5-(2,7-di -tertbutyl fluorenyl)]
weooslo1sar zi rconi um dichloride in yields of 8POEERN0S/022540
84% respectivel y. EXAMPLE 6 Conparative Preparation of
(5-cycl openi adi enyl ) [ 5- ( 2,
7-di-tert-butyl fl nyl )] hex-1ene zirconi um
di chl ori de - Met Qcone-liter flask was charged
with the parent ad” 1- (et hyl ) - 1-(3 -butenyl)-I -
(cycl opent adi - 7-di-tert-butyl fluorenyl)netha
ne (23.2 g, 54. |) and a stir bar, capped with a
rubber septum “an aced under a nitrogen atnosphere.
D et hyl ether (about 300;nmL) was added to the flask
and . the mxture.stirred and cooled to -78C in a dry
i ce PBEPYFY F?%n%?FPLﬁﬂgﬁmas cont i nued,
‘'of 10 Min hexanes, 120 nmol) -

e mixture via syringe. After the
i um-was conpl ete, the reaction
m Xture was war o room tenperature and stirred for

6 hours while urd a Q&mrogen at nosphere. In a
nitrogen-filled drybﬂxlﬁa'onefliter fl ask was char ged
4

with zZrcd 4 (12. 54¥ mol ) and a stir bar, capped
Wi th a rubber ‘brought out of the drybox,
charged with 0 mL\of pentane under nitrogen, cool ed
in an ice bath , and fitted wwth an addition

funnel . The djethyl ether :mixture of dilithiated

par athylfogneilkis®dhawayzrcomemgichioride.yr ry via t he
addi tion funnel over the—eayrse of one hour at 00C,
and the resulting orangg Arry was warnmed to room
tenperature and sti rrerni ght- (at least 12 hours).

The resulting shurry was—tken centrifuged and the
super nat ant decantgd /4 gﬁt ed to dryness to
The//e,~d&al solid was then

afford 16 g of soligs
extracted w th anhfydr oys @nd ®xygen-free net hyl ene
3 he super nat ant decant ed

chloride, centrifuged, A
and evaporated to dryn ¢ -afford 13.6 g (43 % of
the desired netal | ocene
(5-cycl 6pent adi enyl ) [ 5- (2,7-di -tert-butyl fl uorenyl)]he
ol o i . ) : I . . {
Fur Ehor T SLEr PR b AR PO) AR ot
Preparation of (5-cychNopentadienyl)[5-(2,
7-di -tertbutyl fl uorenyfy] _hex-|-ene zirconium
di chloride -Method C Ag=gffi quot of 7z-butyl [ithium
(9.3 nL, 2.5 Muj,n heglne&~23.3 mol) was added
dropwi se to 2, fedl™t-A fl uorene (5.85 g, 2 1 mvl)
di ssol ved in B2 at-08C. The resulting
m xture was wan ‘eMwerature and stirred for
an additional 3 ho ig'rise to a dark red
t—outyl fiuorenyl, abbreviated
t-BuFl uLi). Thi s~g0 \ was added dropwi se to a
sol ution of 6-butenyl-6-nethylfulvene (3.4 g, 23.1
mrol) in 10 nL of Et20 at ‘O0C over a period of 30
m nlhi%[si.-O\H’Neﬁiﬁ@ngnyﬂarmiQO)hﬁrﬁ}ab¢ljeen@H9(d§d¢zn,rp@dulat room
] r ernight (at least 12 hours), giving rise
n%@ggﬁﬁgﬁﬁﬁﬁ% Mgolutioh.An'additional amount of ful vene
(0,9 g, 6.2 nmmol) was then-added to this solution at
roomtenperature and the resulting m xture was stirred
for an additional 4 hours to provide a dark red
solution. A portion of n-butyl lithium (9.3 mlL, 2.5 M
i n hexanes, 23.3 mmol) was added dropwi se to this
solution at 00C, after which the resulting m xture was
warmed to roomtenperature ‘and stirred for an
additional 3 . hours to provide a dark red solution of
the dilithiated parent ligand (dilithiated -
| -(methyl)-1-(3-butenyl)-I-(cycl opentadi enyl)-1-(2,7-d
itert- butylfluorenyl)-nethane). This solution was

' N N N 1 I D ™ NS o ~NS A
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nmol ) suspended in Et O (50 nL) at OOC over a period
of 20 mnutes. The resulting m xture was warned to

WO ool Baper at ure and stirred overnight, givi NECT/USE08/a22540

an orange-brown slurry. The slurry was centrifuged and
t he super nat ant decant%gmand evaporated to dryness to
give 10 g of a d prbmn solid. The remaining solid
was extracted G2 (ca. 180 nL) and the extract
evaporated to

Ss to. give the netallocene
(5-cycl opent adi eny

1o

(2,7-di-tert-butylf Uq&gg¥l)] hex-1-ene zirconi um
di chl ori de as Egééégrge red solid (3.5 g, 28.5%yield)

that coul d be thout further purification.

Al t hough any net devices, and materials simlar
to or equivalent to fhms@ descrlbed her ei n can be used
in the practice or testipg of the invention,

t ypi mathylebiterydmettididene(s - aysippaaadienyNs %rﬂémﬁ@flgtfﬁomum
d d_pat t d
cRBRern G ARt B AT e BRI L oner

enti ﬁl%&le?’ibutgﬂﬂmétlﬁ?hdeﬁé(hﬁ-@j&ﬁo@ﬁtadie@d}(nﬁel figli-arhakyl-9-fluorenyl)-
di scl osing, for exanEg t he constr

siverionGgiies [rablaP S HAEHF R i T @aﬂr PLaProlECh
whi ch o ghtohe, #{ﬁ%ﬂyﬂd!%ﬂé{ﬂn{}%fofpb&éhl&ﬂybhqStdﬁﬁud% TRt

nve cations di scussed above

dasnthriah qgﬁgi}ﬂujcathmlﬁﬁ)ﬁzcm@{ﬁeﬁz)(ﬁédcsHb)éZI@lzﬁ or the| r

di scl osure prior -.to.t

alppl m@@g’l 'ﬂ)‘ﬂ?gﬂt{?‘&)’thﬁiathﬁhq’?%‘?(8| Wchoé’g‘t%‘% )g% nés*? (raﬁg s an

fﬁllo¥ glzétn%gmhl'ﬂat di aenv qg{scmmmmtﬁncmmecngm -9-C13H7-2,7-

e such osur by virtue of prior invention.
‘Boy)IZhE,;ext ent that any definition or usage provided by

22¥f %ﬁ E?&Fieﬂﬂ gg’gé ﬁ’i paélpeeg%dﬁ}s{}éﬂg(gf g;f%\g&ﬁyl)mrcomum

hefiGie, [(wtSh@rﬂ?é(cm;)(@mcwzcusag@(rﬁrgemm@&m ei n

trols d 1. Ki
ESRpéﬁml-afoutenwaym%g@ SRR IBg a2 TSRO
t 2.
GRS L] SRR e Wﬁ@*dﬂﬁt%@ Cutir?

'BQJ)ROL; t O fornta flrst m xture, wherein conpound I

' bst anti al | t. 6]
p R AR S P v
&Wdé”ﬂﬂinsﬂ4'5’@(6szE)(@¥1ﬂ3HzCHb¢H£©H{)@15m-anﬂam

m xture, wherein elther Li or congoynd

ek ({lﬁ é;uty? 9-fluorenyl)-
l.imtingr i f t a -9-C3H7-2,7-
FEQETRY: %&%E %ont a @\ndﬁpcgﬁsé%§§%§§$§%%?gC&?Xn o
mmgygahsource to forma third mixture (J), and isomers,
thereof; wherein Rl and R2 independently are hydrogen

#d thalisg i phatic or substituted aliphatic group having
from1l to 20 carbon atons; and wherein each R3

I ndepraRdesokir hspedtyd tidg mVemjonaaxamplep hitie anegallocene that are useful in

substjtuted a r.oup. havin rrbon
Hespel yStfomPﬂsé“‘Hg‘tqﬁ%la “ttﬂ“é’i"’l éf 2L é‘g@n‘%%%%%oun B

has the fornmula , conpound’ll. has the formul a , and
conmpound 111 has the formnula wherein:

20
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R3 is H t-butyl, i-propyl, n-propyl, ethyl, or

methyl, and nis an integer froml to 6. 3. The nethod
w@Rooclozisa1 1, further conprising isolating | . HBCT/UR®05/022540

method of Claim1l, further conprising renoving the

vol atil e conmponents fromthe third mxture to provide

a residue conprising I . 5. ‘met hod of Claiml,
further conprising renovi Jolatile conponents
fromthe third m'xturRe] tg OW, de qgresi due conpri sing
| , optionally triturgiiig theres{due with a sol vent

e and H is

in which | is substantiall o
pt hod of Claimb5,

sol ubl e, and isolating |

wherein | is isolated in Y t 85%yield. 7. The

met hod of Caimb5, wherssn -~ trituration sol vent

conpri ses an al cohol. ‘8. The, method of d aim5,

wherein the trituration solvent conprises nethanol,
wmﬁaﬁm]lg : c,g&nyeﬁj oftSuf ﬁl g@hﬁ e%af hydiidScaﬂdj?lm gtbﬂﬁ'ﬁh\ﬁﬂﬁh from 1 to 12 carbon

thereof. 9. The nethod o aiml rein the :
KR el Worliapl SEERpIAV O8N felonld cRPHL plon; i3 is Hora
hyRtdegiby] GbipSIRRT@M0m EtNEY caribnatbndl OPY| et her,

di - n-butyl ether, nethyl t-butyl ether, diphenyl

ether, THF, 1, 2-dirnethoxyethane_ gr any conbination

© herth arotits asipih USROS O OF S Fton cprapses & huetllocene
coipoenEakcriell v BincaRe dselfovt et hyl  ether, THF, or any

conbi nati on thereof. 11. The nethod of daiml1l,

wherein the ethereal solvent conprises diethyl ether.

12. The method of Claiml1, of ein the concentration

of the Li(lIl) reagent in oA i rst mxture prior to

rapi dly conmbining the fir lﬁ)}fbre with I1l, is from

0.5 Mto 1.8 M 13. RitheAret hoti-efl @ai m 1, wherein the

concentration of thes, t(- R{ in the first

m xture prior to rapidly -cgt % e first mxture

wthilll, is from0.7-M (*\,)\}\., The met hod of

Caim1, wherein the al ky® {um reagent conprises

MeLi, n- BuLi, t-BuLi,®#-he , Li CH2Si Me3, Li CH2Ph,

Li CH2Cve3, or any conbi nation thereof. 15. The nethod

of aiml, wherein Il and tire al kyl [ithiumreagent
wheagiRT & frasthylLdr(pHehylt R2ads Beasny©bOHYCHICH=C18,) of epentenyl (-

i m wherein the first mxture is
Cﬁ%‘f@%ﬂ%ﬁkﬁﬁ@ P‘Fqu%){?‘e 05*9‘?}%@; period of less than 3
m nutes. 17. The nethod of Chaim1, wherein the first
m xtTypeally carbi pednométl | lcbmpma acompaiseper bis@-bofylcyclopenta-

less.than 1.minute..18. The nethod. of .Clai.m rein
ipRDer o SRR bieCe DA fiohbrioe ey Bt Raeny
zi%eﬁihﬁlchi@ﬂoricﬁ§ﬁeﬂ1§alaﬁtyﬁﬂylsﬁ@omdﬁényll)91rcomm aver1ede; of bis(2,7-di-tert-

im1, erein. the proton soyrce conprises water, an

b‘ﬁﬂﬁ%@ﬁ%}%‘%\‘%{‘l%‘ﬁhyé)&H%‘gll}&?’%Yr}r%ﬁ‘ﬁﬂ?ﬂ%sal t, or any

conbi nation thereof:. 20. The nethod of Claiml,
Thd@igiduli5kiepn Eoimpoinal ti at ed from QOC to -100C. 21. The

net hod of C aihm 1, wherein: step ais.initiated at ..

- 78C1 08H3sP4ft %Fﬁ%lna?nt@“af%‘%? oRfplest PP LGRS gompprising at least
orOfEtbItdcetb dn@IBuhd AildasiNG@Ll Ridnbuintum comdtnd, 28 leadthdie olefin or

met hod of Claim 1, wherein step h.is initiated:from

alisere, st 2t lgath one 2dioTRAVRIGEHIBBOST LRIeHPtHFTIOney B Hhe dpcdglocene
cdinpoind Mid th&bEEnMumififif:-compound are precontacted with the olefin or alkyne to

form a precontacted mixture, prior to contacting this precontacted mixture with the acidic

21
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25. The nethod of Caim1, wherein step b is conducted
fromroomtenperature to - 78C. 26. The nethod of
w@@sn2B21 wherem the limting reagent of step BPCT/BS2005/022540
present in at |east 50%the nole fraction of the
non-limtin%rea ent. 27.° Tge method of Caiml
SRR RPN oOURgIom Bl priebs iR FeRPowtd kradgegto the
prg@ﬁta&%@ﬁlﬁdre 240 -andh& poRidnost R o@rﬂial’ﬁhﬁnun\i\lb@rhﬁodﬁdai added to the

| east 95% of the limting reagent of step has
posisaripaesl mpdure, THGowgEy Hole rsarpalmingm %@P@}dﬁno@%wﬁdo prepare
thé §at£l9§tmwhféc@{taduﬁ§§t%p 85%yield. 30. The method of
Caim1l erein conpound |- is forned in at |east 90%
yield. 31. The nethod of Cajm1, wherein conmpound I.
i s foeRwhen #PsRt 9 RS IngBHer, |ty arecapacted WS Fap Gpmprise a first
or%ﬁ}&hlﬂglmum compound in addition to af least one metallocene and an olefin or acetylene
cycl opent adi enyl )[5-(2,7-di-tert- butXI fluorenyl)]he
menqmsieand dhsrRnsicentacge @)xtlg@ ﬁqraqﬁmgq@e a secon organoalumlnum compound
in2adfitin- {oetile- ﬁ’é&dﬁltefc O BAAfe 3&@1@ @0 R|dkY hetvatoriskPorteag@Btsecond
in an ethereal solvent to forma first m xture,
org#meplaminuiTh eoppaungj can chet they e foF Jiffeasms froan & Stsh prgenealyminum
0 Ihb&itls fst biphh Yl | HRHGMAL alalso b
R0 SRAEAE AFE U st S baphc MG A i o
uskd @Q choiats forethe s¢sand/ blfglamh@nytin)l compoung, however not all of the possible
L e U SR SO o SRR 5B PHHS fmia
cang@othefdy usend tle)precontacted mingurehe second mixture with a
proton source to forma third m xture conpri sing

5- |
( o fIX epﬁﬁ%g?q ﬂ%@'y Itﬁe[sérdﬂ( gngé O; 1un‘éx§.[nt1 Tﬁ“ﬁéﬁé@ﬁ rc%?%%)u]gaiﬁ]m this
1n8®,t10f1 urﬂhh preco;njmtnd sixivge ngﬂatmemjlopm compound and an olefin or alkyne
% ?L{gi% agis g&%‘lw uegrtoé rail uen)c(l_haYLm% ‘rc]hee.foléo“rvs./m%_ﬁeeneral formula:

method of Cla|m32 further co rising renoving the
vol atile conponents fr ond¥KB-@Rbsd mi xture to provide

w?gglgi open@ﬁg{c %‘%vgg fzon} 2 to 20 carbon atoms, and (X6) is alkoxide or

arbl@kydbfdnuone niywhichéxving fremd. to 35 car‘bhle atomis Hodida for @y drider andnis a
numzber from ? 019&9{1' eS I {}ﬁone lt rtgs) 1@ %n\ép%yﬂﬁd from 2 to 10 carbon

onponent s” from ture to Idu
atommndm angthebaspyat) (Kﬁmteaim] qmgﬁy) [nSbut, sée-Birtyl nstobutyl hexyl and the
’ butyl fluorenyl )] hex-1-ene, optionally triturating the
Ksidue with a solvent in which
(5-cycl opent adi enyl )[5-(2,7-di -tert-butyl fluorenyl)]he
X-1 - ene iThe swﬂsﬁtuaﬂt( ih yhei flogmilaibdr eéheaffvdt organoaluminum compound is
lLvene.i s soI

al?gg% SXes aﬁlémil e alaysorte )}%" I‘%lbcz H}lmélag 5‘81“1 )tlo car%b’n gtgr%s haiide or hydride.

_ In(ce Bspit; ) ts-ihdepyhdehilp flatiphoy: }:lﬂem arld iemeoth@Gspett) €X°) is chloro.

met hod of O ai m 32, wherein::

(5-cyclo |
hex- 1| - enggﬁ%atl‘gsoqxf/s}l %(5 ﬁ%&% ﬁg%agls??{ rgé#/é%ogll"%%{ugg%%und nisa
nurelieln dicdmof toQ aichmsi32, andtigrianlly, 1 1368. tThetuahmtqf @nis sofl regritted ® be an
.an al.cohol .,.38. The thod.of .Clains 5,0or 32, wherein
g HERAGH s B Bk i Gt EiReeRaor 2t o

i - propanol, n-propanol, n-butanol, sec-but anol ,

t- bLiﬂnazla'odmot}ibr hapecinthe sedndh emn@dlumlﬁulh@mmponnd thatycan be used in the

ctoH r e t h ! eo%’afs mwﬁée/Fu cs)%ltl)llf% %tol ttg%gllg eglﬂ% Iiecogﬁatctela components
conprlses di met hyl ether, di;ethyl ether, diisopropyl

et her, di-n- propyl ether, di - n- but yl ether, nmet hyl
t-butyl ether, o .22 ‘
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di phenyl ether, THF, 1, 2-di net hoxyethane, or any
conbi nation thereof. 40 ‘The: net hod of O ai m 32,
woh@ceirs2t he al kyl 1ithiumreagent conprises MT/BSIN5/022540
BuLi, t-BuLi, n-hexylLi, LiCH2Si Me3, Li CH2Ph,
Li CH2Cve3, or any conbination thereof. 41. The {T(eit h%dt. ;
wit additiingh GRanogharEim compowRdrf dag 2Lppigr POy includes, but s no
25 fdz@bRl ned with
ln%ll[e(i%? ﬁing&%ﬂ@ lﬂ{e @?ﬂﬁ%%@e{)ver a time period of
IessthanSmnutes The pethod of O aim 32,
wherei n the ethereal solfﬂf)ﬁénﬁx s
w%ré&t&) il %h%g&%u W IhE\Ll EERV b JdoScafRiRidRedamd BiF) is an alkoxide or

tenyl) uI vene over a tinme_period of
aryleside, taha nnel off Whitlehaviig, frorhd 9 pasbomtoms. dielidles o1 hygsidpseang n is 2
roto C OfXRY; lis aR BIkSORERAHESTréHa 110ko l@l’barbon
““Eg’er Prom la%“r%ﬁhl&&&vseal n%%gﬁecwgr}%?nat ?on t hel;f eo
atasknnamh anl ahothemadperig (&) do nm@thmld ei/L tmepyhor R h SE‘F“Wyl Yiobutyl,
co a) contacting a conpound of the formula
he @gré{fntg glg‘?l rst alkyl lithiumreagent in a first -
et hereal sol vent to formafirst mxture, wherein
c onyithe rssdbspltuest @il bt the tfq)raiuﬂwaé Eherseear ggoglgmfrypmgompound is an
adz?ﬁ(l%f' % gr})loxu? (yne o?t%}icrﬂ n%Fi@mfl' tb §b c§90?5ﬁ WoSis Walille, 8r hydride.

conpo o forma secon
IondnX spreet, (X Esrmaletpemdmﬂ)f amﬁhtorrmgr qhéa‘g@n@ lrr?a@ther aspect, (X°) is chloro.
substantially reacted; c) contacting the second

m Xtyre s}é”cér{a] (?gﬂl%mn%ﬂ'gl néb‘irﬁ)%uﬁ@fo&ﬁﬁlmAa(Xsp 1(X%9;.Th X4 dbf@nber from

conpri si I'soners thereof, in at | east,
185% ipclesivs, adjl tymentlyi ngs Bh eTheovadie ¢fen é%ﬁ%ﬁ@ﬂ?tgd f¢ fppan integer,

gt B e o ool S OTPISLED L

uralng rTesi due .with a sol vent
in which Il is substantlallﬁglnsoluble and Il is

soI ubérerdlly, pmupldsa of orgdnoplumivsen tspmpeEidat thencay bp used)in this
act Ling 4 191 AuRinR! dmpBaitsY 8la8ftafuminium
mé’? rlgm 18%13%% eﬁ X\%t : l:ztelrji?nwr é‘é“@ n a seggnd "ot I’?g{?eal
hslaev emhpdnmdﬁ oralhyhthfrmuumh drhakdeu r@mmmeu akoflgfminumg sesquihalide
subst ant i R ot e
c%rapﬂug aH C?%lgln? OOJlrS ttﬁ&%])tfxig Eaﬁé 952
t}QDEanﬁ&lsedlyldlﬁlﬁ)ﬁﬁelhm i ths: cptwetrtactetdcmﬁcmrﬂwah thefqrganmnﬂahmpound

h
S e b SRR, I P A B SouTmAeRipm crm
tﬂﬂr@ﬂ)}ﬁl’aluﬁlﬁm@@t dReBldymisashietgxidae tivutyhhanimon; pdisabutylaluminum
sol vent |1 Al IV wth I
1o topbb DR By RO HE SBFGE 1 1 o6 from i he
pol ar solvent solution to provide IV, and k)

opt i wreh ke Iﬁécyﬁitaaieﬂ infiking domribey affirgrorganoalpomat eompound and the
sol vent ; where

ﬁ

cszt(f{ c)rrg1a lumlnum compounds

——t

==
-

' ppi;taqﬂtagf?daqqxﬁﬁ%f?raprbsfes §1§BC§’{F1\)$ {&a%%ftluﬁ?]% Qlﬁrl%ﬁ'@&luyd §1§l §EE %oss1ble

@V ioR@nddl@iindmt Qo&@mﬁﬂﬁ baay ahl@xmsbe OtIsedhyakr cng]jlewps aftvd R@,e second
In each instance, i s [ ndelpende sel eclt)ed fr I
oggain@q-hgp}n@mofsowgill t evagyet, mot a ¢ the possible “secon organoa uminum

compounds work well for use in the precontacted mixture. For example, triethyl aluminum
(TEA) works well in both precontacted and postcontacted mixtures, however trimethyl
aluminum (TMA) works well only in ,f_he p_bétcontacted mixture and not well in the
precontécted mixture. In this example, ofgéhoaluminum qompounds that can be used as the

second organoaluminum compound in the postcontacted mixture include, but are not limited

23
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al i phatic group having from1l to 20 carbon atoms, or

hydrogen; ML is Zr or Hf; and X'is d, Br, or | . 45.
wab@soezstod of Cl ai m 44, wherein: conpound | hBET/UREN05/022540
formula , conpound Il has the fornula XNl R and
conmpound 111 has the formula wherein:
tof alb tlie}dompburpis chatl can fe prseshipl the é’lfﬁﬁwta“?ﬂ’ “Wgt“i‘?y Fﬁd frrther ipgluding
i p 6; M is Zr and X is C. 46. The
H’@f’ﬁgﬁmg 44, wherein the optional trituration

solvent is an al cohol . 47. The nmet hod Cl.ai.m 44
wherkhie amotifte of q)rggtoa]alﬁgn@@ @qﬁ;m)ugql Q1§c|: Oﬁ]eflgﬁﬁeﬂ’r}fl?lg tg% %otal amount
%gﬁgﬁﬂﬁﬁl ¥n ({H%Hglg 1!18%@ 114\{%[%1{ the Elegbﬂ-téotedt mBlpbiitcontacted mixtures, and

h
r@m’ﬁﬁitmﬁillcmganbﬁemgmfn ccngooumh @dqq@itch gqlgcgpg%zy?%eng?tmn 4r&acthr Therefore,

o i thErgh R ORRORN, sl Eheke S"ﬁ?‘é?ﬁgs‘)fghﬁé?? -

oﬂéﬁﬁtﬂ[&ﬂn‘dm etdugronndli is nused,opy | merehthen  fje- RIFHEAIMEIRe Fompound
Tgetéylaﬁumquiﬁ%}ﬁ%%:&plggl &R ?QXAd n},gslte@%{ this| %ect of this invention when

I an nati on thereof. 49.

© odih 8 seteeeneduGimintodhoundiecmplayedie fourth nixture

conprl ses L| 2(1) in at least 90%vyield. 50. The nethod
rein the hydrocarbon cosol vent
T(% f’%éca@df’ée o"%Bé&nht ane, ” cycl opentane, hexane

hept Blnﬂn}g peyol dhextos, at n]g@shyqne COrBINOpEMERTE CO@E?LHHG at Jeast one
any conbi natign th
T%‘?ilP%finﬁ pmgounda rfﬁlo I (%g,g‘ o evojrer? n}%ﬁ% E[ggoﬁgrt ag%] gfeﬂbrﬁéoted prior to
091%?& &his Q?ﬁ&h@@@«ﬂﬂhw eohdhaxdm eaptma@p{swp@rt @yqu@h&(aﬁ@d an active
ne y CycCi O ent ane, octane, or. any conbi nati on
polyaaEsftions3alyfhe net hod of -Clai m 44, wherein the pol ar
sol vent conprises CHO 3, CH2C 2, 1, 2 di chl or et hane,
22 a%s&%ﬁﬂnﬁabt@ﬂsthef aof ussRl iThthenprasopaging cptep ngnd in the
ereln the aro ol
ﬁo@[rr&;‘élﬁglonxwogizﬁées %@? %1 3%¢ rgéqjsﬂ%ﬁg'%rf '221232 1@2&%@% l@réclude olefin
QRpbh¥8 ha¥ihg 8083 T 30 cfhaltdncnnomhmr am‘lecuEZandm@ngg’t leasy opg olefinic
A ai m 44, erein.|l. adth

doglb]gé:mldr oHis - IRVEnEQY ?ﬂcep?ﬁse)‘s cHnogto %{‘1065 rt)wséé?qusmg a single

)

" Ak, -59 &ellBt Regbipheridatboreddions it eit ﬂBatﬂmlefdlﬁf@entmlc;ﬁn@p( eompound.

I's ¢ombined wth 11

o L Ot 8 b P O P RS

?nd)gat rH%lﬁ r ISP Hpéoﬂﬁ)qoﬂ’{blt 0l Ihéle p¥eEntR tHougl’EthpsﬁB noxda mwfuirement. The
an 1 mnute. 57. The nethod

vdnameinarstthas chi be copalypgiized Wéth@gﬁz?ﬁn %PL\% ?zhvel (in’l ggcée to 20 carbon

atoms in their molecular chaln.

Acyclic, cyclic, polycychc, termmal (oc), 1nterna1 linear, branched, substituted,
unsubstituted, functionalized, and non-functlonahzed olefins may be employed in this
invention. For example, typical unsaturated compounds that can be polymerized with the
catalysts of this invention include, but are ‘not limited to, propylene,. 1-butene, 2-butene, 3-

methyl-1-butene, 1sobutylene 1-pentene, 2-pentene, 3-methyl- 1-pentene 4-methyl-1-

pentene l-hexene, 2-hexene 3-hexene, -ethyl 1-hexene, 1-heptene 2-heptene, 3-heptene,

the four normal octenes, the four normal nonenes the ﬁve normal decenes, and mixtures of

any two or more thereof. Cychc and bicyclic olefins, including but not limited to,
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time period of less than 30 seconds. 58. A nethod for
i sol ati ng
W@ 2e06pcd3opent adi enyl ) [ 5- (2, 7-di -tert ~butyl fi uoP€rysiopsra22540
Xx-1 ene zirconiumdichloride, conprising:a) contacting
2, 7-di-tert- Eutylfluorene and a first alkyl |ithium
cyeloggshe | yolohpiehs neppmylsat. ayberartionee a0 Hhea lik.r gy also be
Méﬂﬁg@as wesRiabdRe 2, 7-di-tert-butyl fluorene is
substantlally deprotonated to form
t he 4oIer einet%g{qt% lbggfsx §)8 :pglgl‘;ngﬂgegfaccorglm CP ‘Ichlsl 1¥1V(§:n%g}’l)l rkcgcglc cyclic,

tehhl(lﬂ Zntdﬂnaﬂ; Ainkard Wratlchéd) ofuBadthidd, Widshbstituted, functlonahzed and non-
3- butenyl)ful vene,. , to forma seco

fuﬁ?t}&nﬁl}z@d aﬁy}féerserpqy be emplpygdiin H’@s m@%l@ﬁt Egaraples of alkynes that can be
pehRSHZAN ticRldE Yout £8 abEEhitdd)to, MafHeAREdeBere hﬁb@t?ﬂé) Athexyne, 3-hexyne,

m xture V\/lthaproton sourcetoformat m xt'ure
2-&@1‘%}6, %—ﬂlﬁgyne 2-octyne, 3-octyne, 4- octyne and the like.
(5-cycl opent adi enyl ) [ 5- (2, 7-di -tert- butyl fluorenyl)] he

X- | -18Nénel Bspatt, |vaRat 2 BYolyinet Gs &ereﬁemﬂé”rﬂglohlléﬁ ethylene may be
vo] atil e conmponents fromthe third m xture to provide

cogolryglg %ﬁﬁleW’é}bﬁﬁ?m%Ii‘%@er( dn e%lpeé ﬁ@?’f’%é’f“’é‘?‘ﬁhs)‘)f[t ke comonomer include,
bult Zard/ néH tifn®Ed 1) Wr¥hyidne U IR RN%E,) 1-B@¥nel 3eR&hy1eD- blﬁ@ﬁe' ‘(‘i’%@{ulybéne 1-

triturating the residue with a solvent in whi

pediEae.chravicas Empily|-bpentere, dimetls+l —mmeyer flHheaeren 9’rh)‘3](¢17éx3-lhexene
3- 6@19161 h&eﬁéj Qsﬁe%%hé aj il(%f)tél}lg,lsj\? (%#Pén@ {#g ormal octgnes the four normal

ut’enyl’) s S0l
nqnglgﬁs,aqn th@ﬁrempn@gl_ @yme@pm@pmyq:c): [tEe t(cgnoﬁomer may be 1-butene, 1-

PSSR gt C07 L TS0

-ene with from2 to 2.5 nolar equivalents of a
s ec JRENRIRL, the araeumipf @c@g@ﬁmen lntr@duggicmm isedierr zon¢ to produce the

f t
PRSP 085y WO 1 s i

offtb monemer dnd comonoraen .Ia|ah9thctqup®t,ahmredum of fccmmonnez fitBroduced

1n&y§4ega§rr%o%g '1se glln)O dlﬁo(SZngglgtl r{ Eﬁt g}l(%gljnérl W E‘I)a]ﬂgt%e qaspect

contactin Ure it
fram Ooptd éwaailgm;pdrcemtacrdummomasbdsvcb ot .theotofad rwm@t foif fthdrmonomer and

coe‘rg)n}n!ﬂe ope n%xatwell fl)a){ngulttiuﬁﬁcg 1t ’&o &}\{e tB? ?lf%VF &Ssrcghw Scﬁncentratlons
byheoiglit; iarie cpolymer prodwbed bdndselwded. h) renovi ng t he
vol atile conponents fromthe fifth m xture to provide

S:)S/CIVg}rlJﬂeen 3td |1Ig%ndf13g[ éo (b f l?ou&d lf e is thfio)r/Y f 1n 5 e?Ye)l? tﬁ“ﬁ l?famhed

 substigwted, o fgotionalizali défins raredl&ed'i as’ mhcthr&ﬁsﬁls 86a18%vyd elatlsteric) hindrance

=BT e AR Py st apocess, T ey otion

of-thelelefiverezioedsumesahet féth @lid debohnitadol AButdObaid wwald Bdttbe ekpected

.optional Ly extracting the . . .
o bR F Bt 1 (e s S g e prs proximat to
thl@Xxbbn-ediBorzddubRMbdnt 1Highfl| B drid uspéct, it BafOdnd refiny @dHtthe catalyst
foll, ovvedscgyrermvl ng.t he, vol ail f'es fromthe pol ar

COTPPHNRS (s ohmie oY ofi - fehyiaBec el dpe nP%lbjF‘éﬂfﬁf“}’{lﬂs are either

hodpdtyfheritRiohs &{Hogél {ine@s8oN Wi eRiffereeNR ydlic] G}Qﬂ‘ib UWBtminal, internal,
.dichloride; optional |y crystallizing t

lineay, Esam}@éeﬁqb%t@da 9r yqsgbat@tqd efin: éfl@@fhtlﬁgﬂ rhew@tabﬁwomposmons of
hex-1-ene zirconiumdichleride froman aromatic
solvent. 59. The nethod of C aim58, wherein the first
et hereal solution of ‘Li(2,7-di-tertbutylfluorenyl) is
conbi ned wth 6-nethyl-6-(3-butenyl)ful vene over a
time period of |ess than -3 msnutes. 60. The nethod of
Cl ai m58, wherein the ethereal solution of
Li (2, 7-di -tertbutyl fl.uorenyl)
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I's conbined with 6-nethyl-6-(3-butenyl)ful vene over a
time period of less than 1 mnute. 61. The nethod of
w@h@e/s2332 or 58, wherein the ethereal sol uti oPCDUS2005/022540
Li (2, 7-di-tertbutylfluorenyl) is conbined with
6- net hyl - 6- ( 3- but.eny| )ful vene over_a tine per P%'Of
thif denRORHAG S SEAGRAE! Wzamnr%@%%ﬁno?owmw% ingluding but are not
1inSiRARE U dbud didiREisdREd8N A-penthdidne, Alud,5-56d@BIee.t her eof
conprising: a) prOV|d|ng a source of a fl uorenyl anion
having the formu a the formula (I1l) to forma
ThedSkid i gidic yqeyadq P 8P¢"her t he source of the fl uorenyl
ani qfe OfredeRiRRIAGLN Ipkoviides OftARRN adoipositibdsntéhpiiking at least one
reagent, and wherein the limting reagent, if_ prese
mefallocensheqranpund| Jtyleast e cIZAnoAIHEIIIL GRBRUn gt {eRE one "Slefin. or
all@nétéﬁﬁ%t WaLibn@ aPHIRt é&ﬁva?tQNJuﬁﬁorE oy &ferﬂs?éc} th@ﬂlgtallwﬂ@ E&mpound
hereof ; wherein and R2 i:ndependen are y rogen
ané rthe Areandapheinim cempgwserp tnmcearaﬁpd p«mfatth% olig Pﬁ@ form a
fRimixRAaCRithhe acidic activator-
prlécro {e%%%gl yﬁ?‘ggﬁ%‘%@g ﬂgfﬁg%d%h%l phatic or
sugpdsst i t ut ed al i phatic group having from1l to 20 carbon
atons. 63. The nmethod of C aim 62, wherein the source
of  apf | J0d8N Yilve R0 BndotapRsLO TRAIAA c6RPRItBE NBnptikiRg WA acidic
sodi um" pot assi um_nmagnesiumy cal cium or a
actvaitsrnpparonmethedsedpr  pEeparing ratahistl COMPALHOTEg CemerEREo R d acidic
r
acﬂgat(g&%%g g{ T ‘I’ahesﬂéx?is fcﬂ'f}g g}nfé g%l € gﬁ(:f’%enet}qéﬁ\%? Eblﬁ% Hbse catalyst
cotrmosrtmm bJn rdasp iimeytiang rthy metﬁ@loceme 0@91@9@@ nfaYtWecontaCted with an
uor e [
ol?tlml? or J&g le%ﬁxr?gnro\gletrg %‘?Je | X&Qﬁgﬁﬁﬂiﬁ? g&mgooug{l é’(ge O Js%%h df time
pridr ue rcemtydtlng rthis migture @mqhdilm dcillicl actlsat(ztpstuppm'al IOnce the precontacted

limtin reint
st ah e HERHE, e RTrERRD ShE RE g ub 8 hag bls veen
confaetediwithuihe a‘vi)idid‘lacﬁwmbﬂt@poﬁ,whi‘sCc@ntp0s1f1m nwii¢h) furthedcomprises the
oner.s thereof;. wherej Rl an i,ndependen
el NGBS Bneanib i e BaRL! TORERd a ShacicRect e
p@fc@ﬁ@cﬁgtﬁﬁlh%@efrﬁ?%&flﬁmerzﬁlmﬂ he merﬂdlﬂ%corﬁz:fw fﬁﬁemeblﬁﬁ period of
eac ndependent |y i n.or, an_ aliphatic or
tr5 FEP 10, bRE BIPBHARIoL g rTBﬂ%’IHB THE 1 GO lasRs Bigresp il be
caBliQNFut. GR andth@ 4¥BddAa8e Pbstédnicl Gdixtuydh b e ibe chilgecs altd tefreactor
. a fluorenyl anion is a conpound conprising.li

Reiag lm?PaFFélg r?ég{li}yn{oe d)équyegnﬁhre@}ly 4n tlt'xe rean}or, and the

: p&%ﬂ@iz@%ﬂ Rkl ehigatd lr[é DME REdaBhC I’ﬁ(t:l:ﬁb YHECRMS\ERERpsriod of

D CATALYSTS FOR OL YMERI ZATI
tlmmmmm@swmmmmrﬁmbmcrFwawnscontact is the minimal

BB R, B by B 00D i

prAessé.vat or - Supports and Cat a‘l ysts for Aefin
Pol yneri zation," which was filed on June 25, 2004 and

IS | {
2 RSP e DL il 590 i«

 cheaticatlpgreated seléd pxide avhish eressias orcjdie ertiwtorsHprRogt apg sthich is

tyﬁfagﬁﬁpﬁéeh'n? A8mbination w1th an organoalummum compound. In another aspect, the
activator-support comprises at least one “solid oxide treated with at least one electron-
withdrawing anion; wherein the solid-oxide is silica, alumina, silica-alumina, aluminum

phosphate, heteropolytungstates, titania, zirconia, magnesia, boria, zinc oxide, mixed oxides
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nmet hods for the polynerization of olefins, and ol efin
pol ynmers. BACKGROUND OF THE | NVENTI ON Mono- 1-ol efins
w@ as0el0ef3ens) , i ncludi ng ethyl ene, can be pol yneeT/E82005/022540
with catalyst conpositions enploying titanium
zi rconium vanadi um chronj-um or. ot her,

thergefy & HaPEHSSO thereol qande WCI'S]FI g p%?ﬁrpnwﬁ‘ihg%wg?gs anigp iy ., fluoride,

chidhdt NBomlde SRS haRf iFReabidl e Sulfafh) 85y ¢afBinkSdn thereof.
conposi ti ons nay be usef ul for bot h honDponnerlzatlon

of ethylene, as well c meri zation.of ethyle :

W t BN HERBPeT OR A pPb T BRE PR PR AL 1! HEaRls! ovide
copoRid8ld A icaf®he @l'eéljrcﬁlf-\k/ﬁlﬁiravaihg EfbRERucel NEbRe asp¥dtSthSsalid oxide

constant search to devel op.new ol efin polynerization

compOHNd/eAmPrisesANANGFEANIc eEfe- \IALS ok 19gpiRdebaldls solidpxifercApggund be

' ca‘l)cfl egﬁa?gf]% c%ﬁﬁct‘t@ t@el@ﬁfﬁlﬁﬁfd@v&lﬁ?ﬁm&l doluircRI” Qe Bléhtact product may

d catalytic activities an meric naterla S
bet fzﬁlmmdeﬁjth@bdwgcqffaﬁéf bagolidsegde @?@pqupéé% ermtagted ay i the electron-
wﬁpﬁﬁ\%ﬂ% GOR oaRs. Qh 3&@ %E?e%@lthecgﬁmo&ﬁ@con%ﬁﬁdl Gy ael dalcined or
cene conpoun I's known that contacting
unsalcmed.witt otk mwrllalagtwaltmwmtemasammp ithgt gontact. product of at
le%s nde cga;lcm sol?({ ?r?l %h%(gé(ngn@teﬁ%ﬁgﬁgele%q avflpﬁcagﬂgf%&y source.
conpound fornB a metal | ocene pol ynerization catalyst
Howekher activatorsrugpert ephibitshendbgecet Heidifs ois reegppied Ho the corresponding
IR%E%HFS‘SI dzé%cli ng)%hﬁ&/ ' i’llleea%tlvalt@tr ngmeﬁﬁct@fns rI?'ét t?ﬁ)(tlalyst activator
um noxane, ence unts of expensive
astqompetetlyo ti wnirpspondieg @tmf@ s@ulroyucteo Wiitermot Frdengling tg & bound by
net al | | yst [
BT ERISSE 08 e aTBel AL R0 6, g s o
ccmﬂ;ioahql oY cosyommyrmx pbﬂmﬂﬁfemra:tmgpncanmmmh&ndrfr@atthet ystallocene.

osi.tions in of. mak
Hﬁ%’% tkle a tfvfag)lr 5‘1133‘?3 bse § Pr %0(51 V?}tlorg He% 0 ?/Srsrer i Za e"f}{e}/ it Bhifes the
me@llbehé,i a@sradhain aafoRicrlBaae® tb. ffe an et pmﬂ, aleylshs the metal hgand bond

B S SR Rl i 3 s e v
sipbit, Vil dif§Sethéehedtahisma by ONhiflo byttvatiorp hap efctire s Wihile ike activator-
mai nt al ned mnthlﬂpthe {esbred s eci ficati.on ran

SUpREt AR RIS oot RPgan [P boogsA P 5 SRy piiapy o climinat

c&@{a}&@ﬁ i ofRihb Qﬂal?ﬁtdaﬂféﬁmﬁ&ﬁtmra@tﬁ'ﬁﬁn afdtiot of the @ctlvator-support is
catal ysts of ficiently high act|V|ty as to be

cvidmiist e aRlapoadiaghyiy. of | PO RS PG ERPIFRERp drif 2L atalyst
by RMoh QP& RAR &15@&%e%héﬁhg‘ ﬁﬁﬁ&%@@ﬁd 5488 SHoWS/eP @S bé1Rfved that
preparing catal yst conpositions, and nethods for
thscAcijvrserrsrppRgt Bimetians s aﬁ@cﬁ‘@éqrw@ﬁég thesabsgnce d 28 frgangalpminum
&ﬁﬁ%ﬁ& ' atldr{ﬁﬂ&canésn o{ggﬁob%mﬁrc%ﬁ‘qp%ndg)@%nﬁlﬁﬁoﬁf‘étc@llnb&ﬁﬁy e
fin polymerization catalysts, it was dlscovered
that increased activity in netallocene cata
conpBing pensst Bis artévate SRty Bus BYerhiPR EFRREES § ?féldtlﬁ%gamc oxide
TR 06608 HREPRARHaWE B &&bﬁlaﬁ@rp ef %or@dn&yﬂﬁd@%ﬁ%i‘ﬁfs, that is
and an organoalun1nun1cocata yst. for some period o
chamieallyetfested witleampleetimewithiraving sempenew, end gpticpelly |tr@ated with a
R}
n%ﬁag a#ﬁ"g c@ﬁégﬁ‘p%g% %f tjgfs {ﬂeééﬁg &ﬁgﬁgﬁges oxiR dne&&f%ls such as alumina,
“mn@éma}e’& ebmponnds tlereni puch @oﬁb@cmmmnb,e&rdr g@njbinagigns and mixtures
thp er econ? %@ 97(151@ g(glﬁﬁ&l‘lﬁ%ﬁ%ﬁ rfa?)% g e o ass1i1§ Fg%gfﬁglephases with
nonoimer , organoalun1nun1cocatalyst and

: actlvator support, formed fromcontacting the

precontacted mixture with the. acidic
activator-support, is termed2the "postcontacted"

m xture. This term nology is used regardl ess of what
type of reaction occurs between conponents of the

m xtures. For
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exanpl e, according to this description, it is possible
for the precontacted organoal um num conpound, once it
wo gocaim3xed with the metall ocene or netal | ocenPGT/EAZN05/022540
the olefin or al kyne nononer, to have a different
chem cal formnulation and structure fro theddlst nc% d are
moregthmo ahe: miatal nooodimsd uwidh @E¥EEN (e 1R flalid; ppade compound, an
r econt 4 e. Accordingly, the netall ocene,
lfﬂ@pﬁgﬁ tﬁs&ﬁ%ﬁ%ﬁgconpound the ol efin or al kyne, and
t he aC|d|c activatorsupport, whet her rgﬁﬁ?tacted O etal or
postIommtmp@d of grie inyeriean; BSPCHIRST %‘Pﬁ% h EOTPHISES
m a r1c>ens Q&Q&é? ¢ e tal! %&Qle wvaRddEAR OSH V)1 dbipRrE @amdiamh) dm, tungsten
8 fin-or kyne, ahd acidic actlvator Sup ort used hLOsurther
mobybtlaotn, tdieanyt mblmwpdh@mfs Erapplep &F i2AYY AN a? gupports tha

! econt agtt £8 ﬁ%tap 2l i?lglﬂ&ea%ﬁ GreMoX Ui B8 to, ey eipd¢gRatell Rhlorided
¢, ki catal yst conposition of this inven

cloleiels 'msmpedgmhtedasﬂuonm @F@@@nﬂﬁ’éﬂ@ﬁreﬁ’éﬁt% chleudrd. st iifa ahumina,
z{ng Zli{)re%%zedg &@8% aCt 1%9 aofnglfﬁrr]n s %{g‘i{h&@ RPRd; aldiina, or any

kyne; and at | east
cOBinfRattkaeifact ed aC| d| c activator-support.|n another

aspect, the precontacted netallocene conprises a

co nd . .havi n e o Mi sbBd oxide of
Comm SRR e, Hicho Ol SO a6 RpIY soRd oride o

ré12th)elyl lﬁgh palegisn %rchleyhlbrbmb@'wls agidic oy @r@*ﬁ@ﬁtag@}cel??ypvmr The solid
I nden f | ugﬁﬁﬁ X w‘sl borea} %r{%g Evzlﬁﬁ Wll%uwsﬂohéﬂte@plcaﬂ an electron-

bstifute
\Jlthufalwy hnio®for SH tzsetcnbmmmaﬂawnm atien zenes; toietek riceyé-support.

@ﬂ@é&t gxl&glg]éngo{c}d:t@ (&j EYI &.}@ttf {lﬁx{;ig% gtfa*eﬁgﬁgﬁntqg Lo@lﬂexled that treatment of
tﬁé" l?&)tréahiét sdadbaiat ab @I&Zt@d’iﬁwﬁﬁdrz@iﬂmg clompomade pegml@m py enhances the

a@@@y |r0|§tshlg 2@5@% " Tglllsle g}l’%}taﬁtch‘gﬁt%r Ou}&rt eécﬁ batr w1s 09 gén%{éﬁ amﬂlty, Wthh is
1OHR rea®? tERRNRE e vEE etBroné@edatidityrof greomp‘cateﬂ smhﬁroggien One method

tg rqoy;lpjlfy ghqs I;q?q?l (I’)lgfr éx,sz d;%%t?n%a 13@@?%1%1?1@7%%?% %ugﬁd Xlﬁg [ RRBals is by

QPHRng & ?ﬁgmgﬁiéﬁgm 2Rt RREOBE ﬁfeotﬂéatedaﬁlmﬁhﬂtfﬁamdmgd&sumder acid
an i not gani ¢ group, an organonetallic

strbed teattehs deenarallys itds Quseivesbthat tgwe@ﬁr%ﬁ%%@mn V}qaidrawmg ability
%&v?sgacgdity\rlaﬁ aletagtlgagor%ﬁgﬁb th@tg% jtét Jlﬁhé&@ﬁorﬂzictwﬁy

erern one. subs ituent on (Xl) i's
optionally a brid roup -that. connects, s
( X2) ;Inwihe @speat, (tl)@gghe y-j@?te%ls@ldi ?fﬂ%ep Wﬁ%ﬁ '51, sglhcp morganic oxide
corrllrpg‘gﬁlg togi%%ﬁloa#{@.a ﬁﬁé)é@ﬁiérﬁ sElE oA (B 2,G, grnep7, &9, 10, 11,
[

atic and cyclic groups,. an ox%aE ¢ selected
o2,06pl4, ar Mﬂthﬁrp@wéwptabl%l onmmns@@ﬁ oy Eend &t 153he it selec
8 t} ¢ la%&lar%{ig 80} Ginfie Qthhend. Q@Jeb%avgéﬁﬁgonaﬂnﬁzwd’ltéﬁfbal chtzonaiy,

mani um group, atin.group alead&b‘ A and
bot @, gbmu Wll@n&aSmm riais;gEeten, Fh: (Wadriesani §-5g HBO’ Qn an

ano [ 1ic u Skt bt bhdé€1999.) Usually,
g &%Pn%aﬁﬁmgﬁg{ P 1 P%ZCC% Hz? 6 FH‘ Q\qlegiq{lﬂer‘é@i ) Usually

rom1 20 carbon

&HeAAG parid oddd adrhyttises whyeer pud a(t)lea)st e qlqm@p gﬂ@péﬁﬁi[ frgmak 1, B, Be, Bi,
Ren g D | oy £ByY

Ghotp b Seaphiser B Bho R0 shy S Sp P Wy P o e

ar orratl c group, a cyclic group, a conbination of )

al i phaditableasdmpies|df soljd owids maamqa@xyrg@m@p@dfpthataca@ulpq ped in the

: g{u%%tﬁa’rllér t&ia%f} ‘g g?r g%tﬁé Bres«gllg 9&911;{%51[‘1&;1&{60&9%%‘5 élmlted to, A1,Os,

roup, a sitlicon oup,
ger mani.um group, a-tin group; -a | ead gr oup, a boron
group, an al um num group, an-inorganic group, an
organonetal lic group, or a su@gt ituted derivative
t hereof, any one of which having from1l to 20 carbon
atons; or a halide;
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wherei n each substituent on the substituted (X2) is

i ndependently an aliphatic group, an aromatic group, a
W@ y@bioe23gr oup, a conbi nation of aliphatic and BPETUB05/022540

groups, an oxygen group, a sulfur group, a nltrogen

Z%%ioup, 5hos$or us group, an arsenic _grou ,
r BeRgbBb SEPCs0RTEEdH) Ee2QeGraf driegr degz,OsaMoOa, NiO,

P, ns@b?“@ioz aghGad 8 Php,, BOPAY,00 @"d?umoflrzn@ YHDNUI the like,
grooup, an |norgan| C group, an ortganomata roup, or

maluéluqudmwS dearpafattid,combinatienst thergefy Bl akpmiged oxides that
[ r

A0 R R B B O s ey i
s111® -abprinanalidaytitanibr $ildgrangoge.ozeolitehamamsoplae omgerelm;ﬂum -titania,
al&r%(i%)ﬂ Zir do, 2 {gﬂhhﬂ{e aspect of this invention, the

precon factéd or ganoal um num conmpound conpri ses an
organoalun1nun1conpound with the follow ng fornula:
Al ( XB)om¢ ¥epeat of thikansintion, X&) solisl exifiy thatseial vy phepaeallpigreated by

AR 8 58 DT il 50 AL M s
elmmitmmlmonmonhy dr. atddect@ndwﬂldrasw@ aniprbeeprcky Gpmthertthe solid
o>§de {‘nn% ASik %?)H(éllaﬂ?l c%%&{ca@&%a@% W ﬁ'%etﬁétalo{oEyﬁl@n calcmmg té) form a

I nvention, econ In or a ne conp
matabmmpmungjommhlnglp&afgnmm? chemi@Qly ¢mpiod nolat onds. p!élltematlvely, a solid

| ecul e, an hav ast one carboncarbon
o o il phe P BB e P RSk DL BORAL Sgpd caleined
simildnderslyaSPiecCiethbd b{jl indhichriteotidonR dostastbd Wﬁ)thSih(BdHatralC Hvittldrawing

acidi c activator - s ort tha es.a solid i d .
CRROT TP e A G IR ST MR Ing Ao Bp G, bt i mot
lnhfﬂﬁl ﬁ)plgbmn Xd TS, Srlﬁin’egrﬁtlo@:oﬂ Bhd domSduhil (b@toahﬂuﬂhelﬁ,aand the like.

al.umn ate, heter oytungstates tit

Witadsn %lowwe%gﬁgfs Fefitagypg .naeﬂ?% e etagied ikt XFetles compound,
elEﬁ@ﬁQ@fhdra@&ﬁn{ﬂdﬂrﬂ E&ﬁoﬂtfdﬁzﬂ@qﬁe m@tﬁﬁioﬁ ﬁQ:aIcmed

el ectron-w t dravxn ng anion is f uoride, chloride,

e e R B e Ry st B e PG oG i AR combonent tat

mblréys@mﬂe Qi STBBAMIA ity ldf oL@ bkl@@@]ﬁﬁi QMR NTh one aspect, the
nprises a zirconium mst al |l ocene suc

elFC(tll’Oﬁ-d)@W}'a)V&ﬂlilg g%xmoe}?ﬁtd? %Ihcp Eﬁuioa émthfhﬁ&/% @1(21) sogfee compound derived

frbiB WG R PRI AT b Bk Fnipotit 5k di £ hbiafil Ql)@%aﬁmog‘fp@hr@ that may serve
which is errpl oyed along with triethylal um num

ascHEANIAT P8 PregHErOR fon et prien.t xamples O | echondwithrying anions and

el@&fo@vﬁﬂﬁ%ﬂ?&ﬁ&n &ﬂ%@fﬂc}udé‘- gt eﬁ’g hbt\’lﬁ‘ﬁl% 1§, %99&5 [tbiQifate, fluoride,

his I nvention, whi ch fludrid lica-alumina is

C]fdm,deexbwml@e eﬁdiddm tf@owﬁﬂ&m@ua@b@mtey nBosplatp arfbgraphosphate,
trffﬂgrog&[iartg %Rﬁ’eﬂg fﬂ?) &F}Mrﬁ%t r%ﬁi!aﬁzge %ﬂlgo“?oéig oH‘Hﬂte, Illfkf"the like,
activator-supgor S8 Funct 0Nns ds ‘a cata
inglotling amostures aud; ngrambeghtipgs, tﬂhmeqf or e sydditidinn gthantlmsat @d non-ionic
c S9! I d oﬁlag serv'g‘cgs,o rscg.}r&gl g t};%g quén%h Qxflﬁlﬁ}akiv\{% Qhiors! %’a?; talso be
ne |ons as ‘an ecause it '1s n nerely“an
empleydd is thppogstntGoveptore nt of the catal yst conposition,
but is involved in effecting the observed catal ytic
Chefﬂvﬁéx{ Yhe laecﬁgﬁmﬁlﬁra@ﬁ&éﬁ;cgm?{m&p'c% ?ﬂk’e%”ﬁ' ff°£n electron-
exanpl e, precontacting a ocene conpoun
withdrewi@p eniamdhe muetehlyh at eatibm qfﬂiaattsylpmaabe 3anf' ozrtloatthdt elé@vs the salt-
to arg}fegg %ru&éac m%c%?lg ks tggle)egon& g%%igncglér?ll}ga oégc {hat (%tagg tﬁe Stitability
ofsthé pardewdhrait n@ sertdas Psonebie b the E})ectﬂfn-\tfiﬁlﬁirmhg efjioe firiclude, but are
ol efin polynerization was increased by several -fold as
conpared to a catal yst conposition using the sane
conmponents, but w thout a prgcontacting step. The
enhanced activity catal yst conposition of this
i nvention can be used for honopol yneri zation of an.
a-ol efin nononer, for copolynerization of an a-olefin
and a :
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conmononer, and for polynerization of al kynes as well.
This invention also conprises nethods of naking

W@ 2108l0y2321 conpositions that utilize at | east OPET/US2005/022540
netallocene catal yst, at | east one ofganoaluwinum

onpound as cocata“%; and. an acij
kSO o aBBR of S E1te AHslEgregr ol RS e sk 4 Aygrse reactiviy of

thE OXMRN! DE-pRIrBE QALAS béthbed M6 cARhahd 956N %yﬁ@%@pltsﬁrol%@ﬁ’esaﬂlparted
org anoal um num cocat al yst with an olefin or

tod]@ﬁﬁ?BllPﬁ dha gpppBAng {he 1’6‘9{3‘11[4 Srermelstebiigy of thyanigp. n%’??éﬂ?éf‘rs of suitable
ciBiis € RO Isé'iﬁ%f'tﬁ@ 1o Qfﬁ)cﬁélr)(%@ #B&h 119:'111d@r bhp are not limited to,
contacting this precontacted mxture with . acidic N
argpiivat driakylp p‘ramonugm,c Hetrratkiio crenregnivsgy ft@raalkahmi@%m@rn, H,
IRBE %i€£g&éh ng a high polynerization activity and
frvity hus, in one aspect, this invention
prOV|des a process to produce a catal yst conposi tion,
co prp gombinationscefn PR OF mg)rgtdlﬂfeégg telesiyen eithdravwag mgions, in
a?#n #?ﬁ)‘fbgm{aﬂf cBh 9@ gal iy ﬁle%géﬂ?ﬂdiﬂdl h@‘éwtlv@ﬁa? SufPBR to the
n-or. al'ky or a tirst period of tine to forma
dqsnethmlaﬁombmmmtsmf glegty«prpwiﬂgdrﬂgmgpommms o1& be contacted with the
oﬁgee(fn Ptsglqul{lgéo n%o&e g&?d‘lvla%llg r@erreﬁlgp LAGLE dthe diesued
AUm num ¢o 1 eas one precontacte
aomllverbxr-suppasrt ablldyyle ,Foanth;ﬂﬂtcmetalspagt bh énsrmecrctMals tegghloying two or
mgres%lgchﬁ)a V&bl é@ de% famton ngu % chP%mgg grtb It\%//cg go%trnéczr? g%;%%ue c%ntactmg
stepsX Thug one rRarhse o swh o @asks bnehijphah caomuaan{sepbort is prepared is as

ast _one postc nt act anoal um.num
oot ficctsh P a5 e SRS LT R SRERE B 0 A CBPOU Ry Eoacted
wihd fatt dedsh-vatharaposd EIﬁdSﬁ ﬁtﬁltrc&dcoa@)bdlcbto form a first 1mxture this first
activat or this. inventjon
MAKOE %] %Pﬁeg%g&q ey attmlaswpﬁs iteacopiErd SR 3 386604 electron-
whANRa|adibh Hics QBRPHNE o FRAT 4 bdedhdididure, followed by calcining said
al um nacycl opent anes, that derive fron1precontact|ng
seaPNdoPGHIE AP dprhariicaisd 0l puifle gpmpeuad: JnsughuR &resgss, the first and
s OP OlEbn- \;}—im(ﬁadnﬁé’ @itoh Bk IBmPAMAL lafe & pfoallP ldiaGerf compounds,
preparing a catal yst. conposi‘tion that denerates
alghpegh teyymanbe theistiasaengyadinds: f.r om precontacti ng an
or ganoal um num cocat al yst with an unsaturat ed
CONPRAWE- asgdt oP RS BREntioRY BIBLdoBM okidE tabE¥atGRERFdrs BSpro@Wed by a
cat al yst conpositions, net hods for prepari ng catal yst
PRSP ERITRISHS, and net hods for polynerizing olefins or
al kynes that result in inproved productivity, wthout
t he neeshtidihg USoR@ okidk I6mEHE KEthCA MKaeNSeadldcBBB-wathdrawing anion
expensi ve orggggﬁ%gn1nun1cocata|ysts Addi tionally,
sqUEeC ORI tP Foeeand: process conpri sing
cont ACtHlditin@the fRA S ix@RG 0 TRAAHE olid Relidt BevaRE Bkt
conp03|t|on under pol yrmerijzation conditions to produce
t he yner. Thu this |nvent|on conpri ses meth
f or 15&@9%482?% @? Bispysigion 1be sqligpiide agyafag-sypROTT 15 2 roduced by a

pfoBdsB byipriskpposi ti ons prepared as descri bed herein.
Thi s invention al so CQ%ETISGS an article that

conph)i sewfaqting ahdaginette jokd geide pompewndy with @ firell gaqtron-withdrawing

: aﬁmﬁie cbﬁ’l mecd tb ?dn?n d ﬂgﬁﬁﬁhﬁ’@ ané-lrhese and ot her

features, aspects, enbodi nents; . and advant ages of the
pr e sBnealdivive theifist mikiure th sradhes aaq@kmeérﬁrstaﬂmre, a review
of the follow ng detail ed description of the disclosed
features. The follow ng patent applications, filed
cont enporaneously with the present application, are

i ncorporated by reference herein in their entireties:
U. S. Patent. Application No.3@0/876,930; U.S. Patent
Application. No. 10/876,891; U.S. Patent Application
No. :
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10/ 876,948; and U. S. Patent Application N.| 0/877,021.
The present invention provides new catal yst

W@ vpo$i3ei ons, net hods for pr eparr ng cat al yst PCT/US2005/022540
conposi tions, and nethods for using the catalyst
conposrtlons to polynerize, ol efins and acet | enes. In

one Jas pRtacting jhe calgingd st mirge Svith & secopd elsreon-wifhdreyigg anion

soaRERbMBEMA tdforh@a84one RExBfLEHRNt act ed metal | ocene; at
| east one precontacted organoal uni num conpound; at

| eadd) Gienipg Biespeond meturs teffprm Be salidgrdeactiypier-appprhadhus, the
sofB%x %Eﬁ@d%r%ﬁ&%%%ﬂﬂeﬁm@ﬁe&f&éh% ﬁl#ﬁ? Qg ta treafbdYs6lid oxide or a

anot her aspect e present Invention provides a
C@H@%llyﬁpat@gmb‘éwﬁpon conprising an optional cocatalyst

in addition to the precontacted netall ocene,

Pr eGOHRE g0 b AN A veidHflod HP Form dge%nmet &4de activator-
ol efin or al kyne, and postcontac aci

- sugpqrt b eetacingblopst opp selifbodidpwith, at %eh% ogp elegtign-withdrawing anion

sonfe %Bﬁ’lg&ﬁltd PAYefAqhakt 1L:;?s§‘§ﬁe é?)'ﬁ@ oRldd %ﬁg&ﬁf&% cﬁt:mé@@%w during

one or ganoboron conpound | east one 1onizing ionic
orRbipenniagting the a:rwtr@mmthdrawmwmrseme 2nd Whesiibere s a substantial
RSREGH bR ARL LANGLERGA! Blshaly De used 10 the

precontacting s e. tcont acting step, or in

bot h st eps. Further any corrbl nati on of cocatal ysts

may Ibengaspertionthes mrmﬁo@toeipe the rSOlidrPXI!fl@th#S b@e@pt@ateri and diigd, it may
beaéﬁg%aﬁénﬂgsbgﬁ%ii U&lcﬁn ng;&etﬂg ltl@ﬁecpgé:h\ﬁ' e?é:lﬁ/s n&&:ted n an

catal yst conposr.tion, rrsrn

armblﬂmaaildspkmm etyplaeﬂrlyon gahmaxhbunntmhnmphcrp,oamctpmmwtuwfrom 200°C to

fin_or alk or .a_first pe ‘ .orm
o} E o it e o ot (€ ShbPRGs. G oS i desish Aeloge i ondtered ata
teBérauled GBRE 30 CPEL BOTHRGAE G %&ﬁ&ogdpew @M@‘nﬁ@nﬁoéﬂ}ﬂucted at a
and a precontacted olefin or ethyl ene; .
temperatrst frory 400T€ tor7806ht lacetahothexeped, wcumnalsa@mﬂnctﬁd from 1 hour
t t f r
to% Ho\ﬂx?t%r%d; 1§C%Bthgrt asf)(%'r cﬁcﬁi%%ppgonﬁgcrtécp ?I‘Og’l % %%ﬂ? %&rgn In still
améiemdpw,ecm@,lmag poy be oatiad vw droor gmwhhlhqmm erturtemmmmg:rf@bm 350°C
Bgstcont acted olefin or al'kyne, and a postcont act ed
Crdic activator-support. Cat al yst Conpositions and
Con'ponents The Metal .ocene Conpound The present
i nvétthan apy dyredes swablel iyshientmapdxi tded nBiring mpleisngg Generally,
ca'lc%ﬁlzéognﬁ r%ﬁ%r%%l 1r|(1: %ﬁg%a%%ﬁgp ?sgger% su!ggaagltaél? i %ltgmatlvely, an inert
atmbdaghme Suahl ds mhok&mtargmn&omﬁhomgaﬂmmpaém rsuchLgsgtioged o carbon
one. e netal | ocene conpound and t he
Mo 0 PXJ ‘f‘f‘ﬁ conpound ar@’ precpntacted with the
ol efin or alkyne to forma .precontacted nixture, prior
t 0 donbetbér asgedt hnifsthqoimctctim;;lﬁtesdliqlﬁoxtda reerpoiient bed to prepare the

ch%r%llc%h}/- Cced El‘{ gc{xl% g@%ﬁ é.tpé)ge n%f)g ung(g él‘%l?tle{) ﬁxfl A ﬁIOE orﬁn}%o Y %ncr)rﬁgr aspect,

thz scrlmlmxndempmpmmbnhﬁsm none vdlimmegreatasthac0.] ct/peandeh bt apctheeaspect,
sed, t re Ihe recont ac

propost
S R BB o e PR surface arca
fr&ﬁrl %r' @0 1{1 é%ﬁ?t%@ru nﬁmﬁ gl ﬂx%le c'o Bl}letrq@ﬂelsgl%rfac area] from 100 to

Zl rconi um or epenae

80034@21/@ peNnaeil @fdther akpde M{m zsblt@@(roqﬁyé , bor at abenz ene
substituted cycl opent adi enyl, substituted indenyl,

substituted fluorenyl, or- Subst ituted borat abenzene;

31
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wherei n each substiruent on the substituted
cycl opent adi enyl, substituted indenyl, substituted

wo bawveoe2sgl or substituted boratabenzene of (XLpCT/8S2005/022540
i ndependently an aliphatic group,5 022540 an aromatic

group, a cyclic group, a conbination of %é hat i
cyclite sg]llcbqu@ mataridxgeye tigried rylth 2 SQWF§ o b flg or 5ul?ate ion, or a

c ml{"}%ﬂ%gla ﬁf 18 ? and® o@{&ﬁeﬁ Labkd WikiPY heta bnd thee rdhl@m@cﬁ a@ufrpvide the

on group, a gernanlun1 BW1 orial is
a&lwﬂoﬂﬁl@pm 1rﬁth|3 éath q%mapt;cuhitd)sgmén Ty PS5 PeChrih &P material 1
roup,

Ce0 bE cIb@éPion,Qfrmed
U%at%iu‘ﬁglf Fts?ﬂr‘é‘?jo%sélﬁ]t:avaﬁgl Ve 1@@%04 %Hp %E))%Igé of - whi chOn e fa
c}h@ﬂdlﬂgag‘eﬁ@ AsduréeoofAMorider ibo,rtelated rcréluoadlna pgcal or g pombination thereo
TR S Xddidib Sctivator-
%%?alkélﬁféll tp }pr%vu{ﬁ,t:ha é@ﬁig c actlgegﬁ a?ﬂ%g%ﬂg%ﬂéat%géct QRRefls flact it Qctivator
s&qisal)t% MaE el aleXBdt l&ﬁdec( 4) bmmaaded ralismemd@mrldyd ae#vmma fluorided
alip atic roup Lonat i ou ded
A
LR, FHbiidd GO Alumehal) lsﬁlfaﬂ?%'e piliga-duypinag bpth@h igaszirconia,
group, an arsenic agroup, a.car, u )
chiondgsl sﬂg:aggp@mﬁ,ﬂ}lﬁp a- Zg'C?I}lih%BlPﬁ%% sﬁ)lg:aﬁléegl ﬂcﬁglnded chlonded

aRA%{lf?ep sgffﬁ’tg?’sﬂﬁ@—zﬁéd%ﬁ@ rlﬂil'ﬂrlﬂécp @R aininiey g]ﬂmﬂedgmogspan dnmmate
or gariorret oup, or a substituted, er v%y

fmhedeeio $1110361PW130 ﬁgw@) firepiet cHithh HyotRkPritFo ?npi
n&ciln oﬂllo?lite 3)p 2{119 Freatdl GAi8 'ﬂ'ﬁoﬁ@@z }hlbﬁdd Gﬂﬁmﬁdﬁmsbhate&i alumma or

as a pillared

ropenta group, an i ndenyl 'grou fluor
c@lie@ Lmummoiﬂmsﬁtame nzfeqn@lhg riesatsd With g ﬁﬁaﬁ}l%“aaﬁr o’ h?oé%ie or any
é 1C 3éﬁy bftnd EQHQtor-Quﬁ@Hpinﬁﬁbbﬁlﬁlan be treated with a
‘Qﬁiﬂﬁ |c groups, an oxygen group, a sulfur

BétaUpn. a n|trogen group, - a phosphorus group, an
arseni c group, a carbon group, a silicon group, a

ger WSQIO%@ f)gclﬂ Pyr Rist infer@olUihe Reakddabkid Qbipvatad-sigyopncomprises. a.
grou an ‘ar um num group, an inorgani c grou

g maiabhideon o o6 parSUBRER K o JaFFY i Hipgide fon is added
ttﬁ & chieoli;y a\gtfh aVﬁUoﬁHmQ %ﬁe\%ﬁ O1f $@MBndthbOaspit, Cﬂifoﬁ@@ 1on may be

erein each substit 1ol
Qded Reths ld)biilblbtylfomdng Xz)urnys)f ﬂ]mj@p@m@eqﬁqlt?blg Solyent SH qscalco ol or
g o s and Y Balcohols because of their
E’a’tﬁbllﬁc‘élfcf rgl 1?06 ﬁl 1 eg t%m 8 )(égé(:: 'tc?: g@%er %58%0;1 caon o OSX ecau
G519%Ry and So butfacgaision. Exainplesgé fluepiding agegtSpm@)ts@ﬁd}eﬁed in this

group, .an arsenic car o (NEL
S oy AR 8 et v
BRfeRiua Mifduoridd @‘UH&HFE)J Ne1gmonipm aetraflnonoberatec Oy &fpf ammonium

SenRionas Qe sgictint QLS SR blab h GG R Ko NHPE)

%@,th@egfagnud@mb%nm dKeR@ENForaexamplbpmehoniat bifbwsite HietY, may
ituent on (X2) is optlonall a_ brigd ?mﬁ{oup
th asedee thedliosdipgagenk qge ois)case ofu %ﬂéeaz% %

foll ow ng groups may be. |ndependently sel ected as
subst i, g ﬁﬂacf Xﬁ-)th@ﬁtése(n?@)v,enﬁlfn mm/sdiﬂ omidte penbe treptpd with a

sel ected as the ). X4 and Y
dhonding raent Cdu@pg l}be cglﬁmgxlgoqrﬁﬂ. CAS“ﬁ % dgl a elﬁtr ?%‘é Bl o%st*horoughly
o1 408 oRfde AntiRdIERE |c§101@ﬂ@ sy @b Be gsredu er e)ample, 1n addmon to

oxygen-group, a sulfur group, tr ro
pmss ;ﬁh@g@mg ggeétﬁpiescg]be@pgeéwpﬂy,g\fo}fﬂﬁ gcghd'l 18% %gﬁnts may be used.

Séxa{n%fég 0Bl iRe of’gagﬁrfmaﬂlhld S B hibe fuld i tlhi’t agpaetipf tha Hh(emcdon include,
a borongroup, an alum num group, an inorganic

group, an organonetalllc group, or a substituted

derivative thereof, any one of which having from1l to

20 carbon atons; or a halide; 3sS |ong as these groups

do not terminate the activity of the catal yst

conposition. This list includes substituents that my

be characterized in nore than one of these categories

such as benzyl. Further, hydrogen nay be selected as a

substituent on (X1) and (X2), as long as these groups
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do not termnate the activity of the catalyst
conposition, therefore the notion of a substituted
wo paeyiz2and substituted fluorenyl includes paPCT/ab1095/022540
saturated indenyls and fluorenyls including, but not
limted to, tetrahydroindenyls, tetrahydrofluorenyls,
bugn Gfeo@t@hhlymﬁﬁ | tQor ksgppb.s pel‘fElx@mhp*a@S, aferftigedberdeng, h digromethane,
m@ﬁ&uaﬁaﬂom CalnH Q&ﬁbﬁyﬁon@iﬁer&?t daéeml ﬁgﬂ g%n ffugg J &181]1&)%9 @self can

groups. I'n each exanpl e presented om1 un
algst brewspdl sathsthe eolid @@Ide R flugrideddbpion delatning: Que ednivprhient ingethod of
l.
cog{a?#r%]tgi@i%éﬁ > L@étrvéfelﬁ-)ftgé HH(H‘IdII%b g%(rﬁ 1§ lfj evgf;(%}%@ I’a \@?Mt\i}gg agent into a gas
ﬁmmgms@ﬁpﬂm@@mﬁhm@db@ﬁemmeQdmmmdnto a halide-, an
alkoxide- or an am desubstituted derivative thereof
any S‘ﬁﬂﬁar giﬁ“l Hng&mh gtr Mh}s Lger?t%nc ﬁ{eb%nﬁéa?lgsrreaga solid oxide
hydrogen. o) ed in ese groups are
compsistsst dhiarfded solbkam@he dhe fmm bf mpaticidatalksagh thul ersemf:e of chloride
1on 1sa ?@dg& Yo gtll,let 9x1<5e0 Qﬁtcr' %ngm ‘?ﬁ% ) tciafgmglrr]l%galgﬁ qSt’lgnr oE%ondg ion may be
addyctfodm doyidle Toyr ﬂ»l:rpl,ng amllmﬂykélﬂ}d oxfiiedup ,sulmblwsolvead He mydther aspect of
’th";?1 {T)Q%glg tilggen l})l& tgx sgﬂ c%l? lpgl tlr(eaﬁe en%la 2 c%lgcg%‘jﬂgl age}a{: durmg the
camuhﬁg IstepI edny Lﬂhwmtgl hgbh’edapabream& beetling a3 da Isbidearof chloride and
ives in ea nce

,.or. d her eof h i
RSB o DS R P GO HED PR S "ok Fghaample, volatile

orfdr@dERritng ladetes mby be ade@. MREAmpledbft WihtiOorghiiel ERGRH8Nts useful
such as paraffins and al kenyls. For exanple al i phatic

ing i3t pasPed Al dhe hiBvetien eludie bitet #19| Dotedimmjled f opgffain  freons,
pe?c}ﬂ)di&%'nzen% e rJh‘ld?é&hé’thaneS egicbkodlethahes OBMbMkorm@MYdrbon  tetrachloride,
|soa hexyl 2%clo exyl, heptyl octyl, nony
tﬂalélery»rﬁ a%d@caw .combiphion Hiesepf.  Gpehtehnsiosen &b@ﬁgl? or glerine itself
cahlfo bk §&d FHAMPLERY d%ﬁde%'uﬁﬂ'é‘gdl&nﬁé Ok coﬂv@m@ﬂqﬂethod of contacting
instance, include, but are"not IIrmted to, phenyl, i
the gpiHe Wit thea}hiqﬁdmwﬁnt iniecvapdrize ickleriding ebend intga gas stream used to
hereof, in each instance
ﬂg@fﬁb% ?@%%gﬁﬁhxg%hégéb%ns Substituted derivatives
of aromatic conpounds include, but are not limted to,
t ol Y1 ons@spgat, theygrpuny pf flugride ohehloridedon prageintibiferg calaiping the solid
ter a
ole% s glgﬂérQIW ﬁH{ﬁS% :tJC y%‘%goafgxg&hl?tn%g% Hchél'] ﬁ%t&g{n gerceni'tsn%re b&sed on the
W@ght 0§tbé splad omdmfwr@etamﬂe sitipeplypinaabdions caleylmgo dh emqthﬁs aspect, the
X5 OPHINGE By ol 98 BB BUEH ARABRERYsol P fom 3 0 25%
byt wieiglgofngd i Anasizer hspents framclido BEY hygNélgltb mif3h¢ Huilde or chloride ion are
t Thu hetero o] stlTuted | i,c_groups
so B4 0D AMRing 145, 35 RERELER RLPEPIT i 20 B el DIy no
fhveide bnchdgrale dyrcinitie dojid orida béiwe oglcniips Ofccipadznaey |W,1th halide, the

 HE] DO 1B R S SRR S i i o,

Suaﬂlorpﬁﬂﬁ'hﬂl(ﬁ’l Bilowey by e@pgmﬂmpﬁqa;@urgkﬂmumpmxy &yﬁhg a&m the like,

hat.i c. porti.qn and_.a c C|IC portion, | es
al\%ﬂ?@hﬁ i dlsh e TRE o dptisdhe pHgn Psostqpolmra?%a&%v "’élﬁt?H"- ding the
nmf@kﬂ&j&mdwqﬁel wherein mi.s an integer from1l to 10,
is an integer from1l to 5, inclusive,

( rein mis an integer fron1 to 10,
C%Lg(ﬁ%?%ﬁé‘ﬁ’é‘% ?SFEFH Brepage g treptpd Flﬁlgef %m“&ri’&n ave a pore volume

gréa@éﬂ&hdﬁ@mag In Gn¥A&HeEt, thePokeSydiné Ria BRIerdad 'ﬂlak 6.9 cd/B, and in

gis an integer from1l to-9, inclusive. In each

i nstance and as defined above, R i's independently : an

al i phatic group; an aromati@zgroup; a cyclic group;

any conbi nation thereof; any substituted derivative

t hereof, including but not Iimted to, a halide-, an

al koxi de-, or an am de-substituted derivative thereof;

any one of which, has from1l to 20 carbon atons; or

hydrogen. I n one aspect, aliphatic and cyclic groups

i ncl ude, but are not I|n1ted to - CH2C Hs; CHQC6H4F -

P~ S NS LA~ ~ SN NS LA ~ SN NS LA ~N S NS
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CH2CoHANME?2; - CH2CO6HANEL 2; - CH2CH2C6HS; - CH2CH2C6HAF,;
- CH2CH2C6HAC ; - CH2CH2C6H4Br; - CH2CH2C6H4I ;

WO BHieBHBL6 H40Vb - CH2CH2C6 H40£t CH2 CH2 C6 HANH2PCT/US2005/022540
- CH2CH2CoHANME 2, CH2CH2C6H4NEt2 any regi oi somer

t her eof nd any . substi uted d ive thereof,. .. .
anpfEnpess OF PR TURLS TN PEAC T AR LG B i e silica-aluming
mdy W49 b §@face Bledlgtedr Han 000 &g, dnohe a3pkict @he duRfaeadba is greater than

I NSt anc oxygen groups re oxygen-contail ni roup
2 PR AU e P gtidice B TP FaIr S G0 Pge Cenerally,
th@kik@Xurdina AF Wi OLYerlioR URSan(alidtha corkdsf @R, 5 to@S(’/p)IH one aspect, the

-OSi R3, -OPR2, -0A1R2, and the like, inclu
agpifs CPERLGRS Wb FGREIPIR PREDEJTOM a0V iR aaber aspect, the

alihiah 88t bBthakitYd-alumial 98/ deMhom % Yd 3098 bRk by weight.
substituted al kyl, substituted aryl, or substltuted

aral kyl havin 1 to. 20 carbon at

al kdx§ ssffateg 93@ §Xige SaPEBrifes GrYetE At g ide %5% ne%tr %mh as
alﬂ@ffna bi MideetuhPa, NBAIHOKY of £hiraxiate RSP Q)@tmnzﬂl#; Ch?éysulfated oxide is
enox%% substi t ut ed phenoxy, and the like. In ea

fufth tpied MG g ’@Péﬂ@sthétr@e salipeft sudigive axide rgMBTIES ﬁgﬂetal -

E on%xagfi%{ Ghe Qlflfa‘f@a' &hd'o&ﬂe%ﬁr&\l@étsuﬁﬁ@ aN@talunkifid. t & ohPaspect of this

R~ and the |ike
inyengipy dhmgﬂfgt@d@iumlm iscforeadiby 4 nroeess Wherpiaghe alméinads frogted with a
I RSt ang6iel S k r h
sug{riltg eséﬁﬁfé g% 2 allS:t e%lﬂg?cﬁl ?1?{1 d utg))é glilllflﬁitceé’cll% ro;f/lla),/ ;L)ulfate salt such as
armuttrsmn suifatel Iearcaxle legnect ghvs pngcefs;a owy be pofamed by kf@rmmg a slurry of the
alﬁ%l?lﬁn !1 gulﬁgﬁllo v@r?ttsﬂa{: & aIEUth @rgx%??]rg ch fHeQesired concentration of
nitrogen- contalnlng groups, whic ude, . but are not
th¢ sulfatinglagent hasNiePn adelR, SuibdRiz, orgem@golven[s mcéut@, biterd nd¢dimited to,
i ncl.u u I
the > Otle etg %}] Ccal oglntl:ceo%?ltg %gcr?ga %‘Ylfgr V%E.%l %rré?lé ?&5 Sur%? {eﬁélgn
aralkyl substi tuted -al kyl , substltuted aryl, or
s ubsithk tatos e sulfitg | ioth aneseng befornealcining Zogearabpricat brie 50 % by
l.n t ;0 r 0
wgﬁlgs 1%&‘1 Sfrglglnﬁfl{élcﬁl {] 80978)?62%8 A Va%&rg wgﬁ’caﬁ? ?rc?gl 1%‘[0 25 A) by weight,
wie tHelWﬁlghe delt:ents aré’lblased oﬁlﬂR wé@;t of BeGpR2 px1_d@b{ﬁ)e2:alcm1ng Once
1m&)ee§%ngtg@/tés g,rte% fsul V\%i dxui nel, uge nge b%l%y;%gﬁlgg k_nown 1n the art

er-el n I.n ance 1s

 inelbdiyig,, blftymdtoﬁthkgd to, asruyllon ﬁitaltlbiylfpllm&dsby tebrhlﬁdatﬂinkylkymg under

bstituted a t.ed
B B T SRR RPN BN e e
inficdigy.ar € ar seni c- cont ai ni ng groups, mhlch i ncl ude,
but are not limted to, -AsHR .-AsR2, -As(O Rz,

subdb /o der St PG iR AR s‘?@w-wxﬁﬁ&vwwwoa@@gw as halide or

sullfé]ﬁh@ﬂ €& sold ﬂ{br@hk‘,}dxlde%f chiohivintion nﬁiy)dptlom1§l Ik leated with a metal

substi ted al k supstituted .ar or. substi t ut
SOl Ry ORGPy S PR CorSEh B PODRPuD i 009 ARt of B fpvention
thbRToMPEds GRF Be I’Ad@dCtU o8 nﬂ;fr@grﬁ@ﬂ Ratd-tBe Kdldi d’}klid&gn gélﬁhlcﬂﬁform and

whi ch jnclude, but are not limted to, alkyl haljde
SUGReIELY L domYeTtegnipic be Hararigd i stnep seloiung: kyf‘fccsgﬁ%‘gs the solid
inbighic bxide c3R FERMeP O AR B me@l §bllé@bé|d Bl liﬁ)% Wickd), Jdn@didl, silver,

carbon atons, -C(O C(OR - % ano, -
cqeprgwlum@w)mgstenqnm})muma 98l atqBbj niak@n lersof.uphgrample, zinc
mwbé&éeﬁ W ﬁg)rgg%ﬁfe\fﬁé oY@ DxldB %5(1%9;@ it Wa%rdgé ébog c'aﬁly%ta&;lﬁvﬁy and low

I'mstance 1s an al kyl, cycloa aryl, aral

substituted al kyl, substituted 20 aryl, or substltuted

ar al kyl havi ng from 1 to.. 20 carbon atons. In each

I nstance, silicon groups are silicon-containing

groups, which include, but &4e not limted to, silyl

groups such al kylsilyl groups, arylsilyl groups,

aryl al kyl silyl groups, siloxy groups, and the |iKke,

which in each instance have from1 to 20 carbon atons.

For :
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exanpl e, silicon groups include trinmethylsilyl and
phenyl octyl silyl groups. 25 In each instance,
W@eroamni3am gr oups are ger mani um cont ai ni ng gr oREBUS2005/022540
whi ch include, but are not limted to, gerrnyl groups
such al kyl gernyl groups, arylgernyl groups,
ceat.y Tl solidl geideripy §e breged wgbmga? gpkty Opmstabeontaipiag ¢ grapounds before,
atltel,r 'at 'éﬂg (AN ﬁrﬂ e B3CHMe kORE AR RAYR Fiftolt dedtRondPitkRIARR anion.
. I'neach instance, tin groups are tin- contalnlng
gro s, which include, but are not Olimted to
st anifiytheryeny prsthodcaf Tpleghaling ﬁh@/FOhﬁrQﬂﬂ?smatﬁlﬁ%ll \sltlhﬁ fytal may be
u&ﬁ°%§ ol I%J \%M L& ttl%n&éftlle%%ggéétgd?%ﬁﬂg Bt WAy ce Sttyﬁfaﬂﬁxé/ salt or
st annyl gr oups, , Wwhich 1n each
metast:mbmmnu amepcfund,mnmudezg, 0 iscant Biovited to gellingstpgsgellingnimpregnation
| Nod, th d
o%n%légﬁlpt)lﬁlﬁ Ogg’gﬁoﬁlﬁltétag% @g 'ﬂﬁ% i" ﬂ\évtrl@da g‘egr#tz&ﬁt@% od, the contacte
mluead Qfocml@ mm@)ugd,oulp@ronvwhdmmn& lanign, aisytheametahism is typically
|In1 e
calcm? lA%tehatlv l/l%gg l,}g g%dg tngfégﬁlé I?‘Iglgééf%()ﬁaﬂf}%ﬁ ! ?gzaené%thsource, and the
metas fading metaﬂmm&mﬁmg m>ﬂ1pd)umd 3&_ watabiod amt @ivined [smd@aodously.
i nstance, boron groups are’ boroen-containing groups,
mh' t
n z&%)?hey da%peﬁp utgie 21{1%%1%)%{5% 8%}500%89 orga Su?ﬁmtac %Qwuh an olefin
rrtmy@tmrdmd a’ biagamadiamnmhllcydzateﬂjmt G atfast pan@Id ofttend piicg to emrﬂactlng this

m\é\‘%}uﬁe w1§1 % kaclde QBfla 0?—%1?&%2% a cgrtheal rlé r{tac & elgcﬁlrle(%# ’metallocene
rrfbublﬁért tobgaﬁ@hhﬂnmhtktyd:ochnakysmg dotntmted W1d1 e azmhbmntnaﬂtarmapport the

I n each ance ntnu S are
cSPRgET AP ARG OGS SRR PO, Jgdermsd e Rosigptacted
nlittiie! Ge b&tconAbiBd m1xbﬁie)£nay beAlll%d hiensihin fﬁrﬂhSr d@ntact for a second
npnoani oni ¢ gr up S c [ide, hydri oxi de

RO Uk B 8. PO PHRET F1IR A oMM e Bl ieefon process

whiNsd &6k dug an al kyl cycloalkyl aryl, aral kyl,
substituted al kyl, substituted aryl or substituted

aral having from1 0O carban ato
%‘r“@lér?t%cegi*%t?p%reﬁ%ﬁ"lﬁh Rl St ARk Sploved in
ﬂﬁ@ [nvélhﬁb‘ht Halvel theéh eap@ftapenrbﬁexaarpyd U.Ssphsiti Mok &0107,230, 6,165,929,

substi t ut ed uagr-e bs d

O DRG0 E N B P ) e SRS e ld: CB0R SGhr 653987, and
65t e AedcBibe s&@zr?fethom&ég,of WaRI S incorpOkA6d, by reféremrce herein, in its

052X, -AsX2, -As(O'X 2, -PX2, and the like, wherein X
epigey. npnoani oni ¢ group such as halide, hydride,
am de, . al koxide, alkyl thiolate, and the like, and
wher ei n any al kyl, cycl oal kyl, aryl, aralkyl,
substituted al kyl substltuted aryl, or substituted
The Qpispel éW@UﬁmﬁWZQ%H§@Ffuent on. these l'i gands has from
1t OInZ&eCﬁP&:@ nthé‘tp?éﬁnt EXANBY BfovRies Qrcﬂ@tﬂ@ﬂ%lﬁﬁdsi%n comprising at
groups tha be .used as siubstituents f
legethatei metalé@peevcatdp@moa@i|0éga}apa§umslumsfmw% tnigeshyong olefiic or

I t

oA AR b S58 of M B icTte pBRE BBl BAE Ruthe comprising an
OBmcgwahmatalmtn Jn engjrspegsthe opigaﬁbgmthlwml@frbm pileast one aluminoxane,
2PNE3N %flé ldr%a%lab(%g u&)‘?n o%ﬁg aﬁogsggtn@ﬁy lII(;Hl g%q@rﬁc comg)ound or any
Jorganot i roups anol’ead- groups, no-tran
combiattiogr tharesf. a]mdamdthﬁrl aspést, Hevopipndlr mmmlytsb n2§ bardseh in the
atons. In one aspect of" t-hi’s.’i nventi on, “(X3) and (Xx4)
are halides or. hydrocarbyls: havi ng from1l to 10 carbon
atons. More typically, (X3) and (X4) are fluoro,
chloro, or nethyl.Iln another aspect, because of the
sel ections possible for (Xl )3and (XT), the netallocene
of this invention can conprise a
monoki s(cycl opent a-di enyl ) conpound, a
bi s(cycl opent adi enyl ) conpound, a nonoki s(i ndenyl)
conpound, a bis(indenyl) conpound, a
nonoki s(fl uorenyl) conpound, a bis(fluorenyl)
conpound, a (cycl opentadi enyl) (i ndenyl)
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conpound, a (cycl opentadienyl)-(fluorenyl) conpound,
an (indenyl) (fluorenyl) conmpound, substituted anal ogs
wo b@cof321 bri dged anal ogs t hereof, and the |i kBCT/UR2085/022540
at | east one substituent on (X2) is optionally a
bri dgi ng group that connects (XlL and (X2) .. on ¢
pragpectingdter, frethe rpmsmnmnng 6tx,)or ji both ﬁ@eb eﬁ'eréﬁf |a§;ly gombination o
ent d|e nyl, borat abenzene,
“§%%é?$ 8“%’ %%gﬂ%§g¥égv%hy£%%stltuted i ndenyl ,
substltuted fluorenyl or substituted boratabenzene I
and AIXﬁ)nomnes ntegentiétedyio as el (hypoRtaY; AVRINUE %‘%Sj Yy Smply
oI N P lindlad us f(lth'&r &rtléﬂlst WoRiBnends RR' BpaREy Z:@ﬂt@cted Wlth the
LTV o a fic group, an aromatic group, a cy
algmw;aaneamcmrsbtumd bydrodartaini gimeroned splyendy giough gy usﬁglent that is
: ¢iRMBon Sep can be
sE gl s Pl AU an PRl C0tRe SERen Ap
u§ed! ITEORaEISRmpasiter fmnnedjm itjisougmperamay be eplloeipd b.‘émegé‘és known

. (g{hg%gd c Sg Wb 18 :ﬂg% %g #'gqnpga{gut éﬁogﬁﬁlﬁg@f)gﬁg{%s étgl{-]t%llb,l @ge’cglgﬁmoﬁlposmon

nﬁg bk Rl Rd tite ERGblynfnyatneeasfor withatt bhiagiselpteddr om 1 to
carbon atons; r a halide; as long as these groups

do not terninate the act t 0
conpb&; 1PBHoxagE Cloglgg?n%o nfleﬂ\{lgh ?rlgotnulg Eltl %g%&%%f(% al%nrlmum 0y rpout

WHRORE hARdkynch@npotrd mgucmgplgsedmpartsmtur@@ iy ar gRs bructures,
bridges the (
cBPpig R aEL S W rore e Rare o oy Vioruls

catal yst conposition.. The- Ilnkage t hat connects (X1)
- and (X2), that is, hort l'ink of the bridging
noi ety, can be a S|ngr%§ ‘%’Iected from car bon,
silicon, germanium or |n at I n one aspect, the
br|dg|ng atomis a carboﬁior Si |; mteivat om i n which
case the bridge conprises a substituted nethylene (or
deh 06N AncHEPMRY1Havig FobST to 10t @bomi akgrhs e gy I(Emmpntegen from 3

ano er aspect, the |inkage th nnect s
toXQ)are (:m:gmpasged bﬁ@l%ﬁéﬁ?r{t’@gt Tihe 2&1&9% meEh oaVéﬂ) Iheée also constitutes

. tgg%g%%ﬁ’ng tﬁﬁlg 11{%?1 r&a'?ape{ﬁn?nn()f?aré ah@ Breal Mudlox@aRkehiéing the formula:

age'.t hat connect (X1) and (X2), that
is, the shortest link of the bry gi ng noi ety, can
conprise from2 to 4pcappop-ataps. | n another aspect,
exanpl es of bridging g qups Hchude but are not

limted to, aliphatic ggRoups, ﬂglwﬁmgﬁoups
conblnatlons of allphatlc groups and cyclic groups,

hosphorous gro a4 bk fateger from 1
e gt R P B B P BeerRli BRI, M fsee

loi J0eare EXaBIoaHaEd By thiztiatentiomr oups that can serve as

brldges betmeen (X1) and (X2) .include, but are not

limt d dr;?g%asr b Salso> lﬂ&\b—: ep afufdsNSs MB0formula R'spaoR

ol ef i BEEARES 1 1°¢ group at can serve as

b, 4BES \x/lheﬁeweeris 1 %) amdml is(XRY1 - moda)ddimm),b‘ﬁher%%fl @agpis the number of

limted. to, cl oparaffins c ms, 7
i A P R i@ (LR TR cob RS P Roms, nco

& A REMb&AIS £ adbraisity @x@nkﬂtomkg &S rftpeetsvme A téoxidal afler] grepp, and R®
i hcl ude, but are not

subs

rasot  RdE e gt WP i O Db b e fom 1 to 10
ggg&pgbﬁgwgroups substit ut €d :boron-groups, and the

ke. In another aspect; the  optional bridging group
nay be substituted by at |east one substituent,
wherein the substituent may be i ndependently an
al i phatic group, an aromatic group, a cyclic group, a
conmbi nation of aliphatic and gyclic groups, an oxygen
group, a sulfur group, a nitrogen group, a phosphorus
group, an arsenic group, a carbon group, a silicon
group, a germaniumgroup, a tin group, a lead group, a
boron group, an al um num group, an inorganic group, an
organonetal lic group, or a substituted derivative
thereof any one of which having from1l to 20 carbon

.
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Nuner ous processes to prepare organornetal conpounds

that can be enployed in this invention, particularly
woreaoalohseenes, have been reported. For exanpl ePCTUUSR005/022540

Pat ent Nos. 4,939,217, 5,210,352, 5,436, 305,

5,401, 817* 5,631,335, 5,571,880, 5,191,132, 5,399, 636,

5, 56Bws92umiozapes 0, ca, $9v 07 SptiGaligacatdyists 51 496 ir@ntion are

BB G DAL D, BTG h A ri

the REBBYLBOymedly ri lipearsu branpigadHaelSs, allad erhot nwlﬁuyd,rf:thyé propyl, butyl,
0 - i K

PSR SIS EIGF IR B et 041 FELY: coposimn

the aalubmlm oymd:ouMdSt mfsthm\namntlom imiude bebean arepmpt elgnited to,

m@g’f’faﬁ‘m,&no%ﬁ tﬁ}%@gm%fyn}éKgﬁ pro lal};]mmogane Iksao Ropy INRmenoxane n-
buMyIsTindkeoxarnk, ; t—ﬁmyhaﬁﬁinnoxaﬁe SdvebuChsnmtakarBp diebytylafuminoxane, 1-

1986 9 7- At, H. G: Jung, M; Kehr J.
oA e i o Sty £ B Gtosne
nsby&r@ylaininbxaksd, gedvaitatiofd ereof1 998, 568, 87-112; each

of which is i ncor por at ed by reference hereln inits
enti her addi.t

met a g %I‘Iggflljor LH%BWH%S %il %‘glgﬁt oﬁ%}s oS o (g)?ré)gssed by the

pﬂemefmtvbrﬁi’dmmvmylbﬂﬁﬁmbme I'(M@ﬂb); é’thyl\]aﬂxumﬁa*an@for isobutyl aluminoxane

anonet al em st 1996, 522, 39-54, ichis
o OB P ATl O B cEh L TR ARG, ST IPoREERo IHRcyentiphe These
alf\}giﬂloﬁélﬂeﬁlg tnreeatp(r%ﬁsedal Si2) esﬁ'[nhéﬂ%rlzﬂ&&ﬁﬁhuﬂil‘-‘t ha@&ymummum or
il es urts
“’Gﬁoé‘é‘%‘h’é‘%”élf% TSSRER YRS @P@ agsE SOWFH’Fﬁ mﬁﬂ% tpéamoly.ﬁﬁnefahloalummum
o) Npaieth élﬁﬁﬁiuﬁ} o @), %ﬂrﬂiylyéll'gglﬁyl a?lungﬁﬁr@d%ldep respectively. It is
Lap ert, ; and Rasto ; Chem stry of
algy g*aﬁai Hher E“é’ﬁ? (fth TR APt S CoRpYEmmeKanet ) eqrebipption with a
nﬂk@ﬁ%mlﬁﬁw YK as 18&Gose@BRNUY, PhLENDS 41708 95§ Ok Al8d; js herein
by ‘reference herein, inits entirety.ln one aspect of
ingprperated b raferense ip eentisetsl | ocene conpounds of t he
present invention include, but are not limted to the

fol |-y ﬁigseﬁpﬁp%g%ont@inﬁfa%g %113919 eRtuad benh ralithitdkane formulas
di chl ori de 6)Scyc opent adi enyl )'zi rconi um di chl ori de,

(ReAD Ot #enRER-HI-8)<\[R5 22d ivrrdesnlyy Yk 2h leseft ox JiRee vrtudapending upon
hélw al érEe%Qﬂh«Xﬁ&gﬁé gﬁ)répa&aad 6iB%h) SHaREAYhE VEIGORE UThay be variable

- pent anedi yl
Wshlvl-at snglasamhloof alimiherarie) dndf surly medinbinktéomi efeprganogminoxanes are

Co?r]ép%ﬁé?pﬁléen@lrtho?s aIngl T?]qfltlfn%o%theiprese en l|r0 o1 -i ndenyl ) z
drconium di chl.ori de, ‘
bi s(In- prepayingyihe ocmqhstsad:p@nyﬂlt}ﬂ of /thiy unxﬁnam dopipefing uam optional

algﬁ1ﬁ1|§])}(ane g@ %(% f)n:c‘)% Iﬁ)él ﬂﬂ@hﬁgﬁ Qﬂeaghl%ﬂﬁ)é%ﬁezﬂo o me'rlﬁ]ocene in the

ori - but'yl cycl opentadi en
comudisicinn cﬁruscl@ilydﬁrmtl H@I tgi1P§PHIEE (In onieradether a)szerct,dhmmuhr ratio of the

al%&%hofn tﬂg ’alu?lﬁ!{é’ah% ﬁ‘lyl{[]gt?%(lCXXb b Stﬁ‘le %O&B&%{Bﬁ' 1% %Jatl If%}% 5:1 to
15H®041. 5T1@, afncuet qrfanlpydmada a]umnmm‘mwdd)ied tocqrolymaridatidnl zoné ey amount

met hyl si i nd ir
wgfncﬁilthge efj @{dl /?ﬁtgﬁgb(l? ﬁ}g/&,lﬁggl G T%’&%}rﬁy? ?@? ﬂjo)?g/from I mg/L to
attut S@migdn( | V) chl ori de, ;
(i sopropyl am dod| nmet hyl si I ytycycl bpent adi enyl ti tani um
di chl oride, ' :
bi s( pent anet hyl cycl opent adi enyl ) zi r coni um
di chl ori de, bi s(i ndenyl ). zirconi um di chl ori de,
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nmet hyl (octyl)silyl bis(9-fluorenyl)zirconium
di chl ori de,

whe@eAa1232di -t er *- but yl f | uor enyI) et han- 1?72- di yPQwUSIOD22540
un(l\o dlchlorlde bi s- |

t (i {3‘(&%&%{1@% % PF é)are{i %%/ 308NE n%lagt}fgsr\ivﬁ% bl GRI14B¥m in
thelar® rTEExblI)‘lbI'eB-ob ldirgamyélﬂi’ﬁinbydﬂqum(atlons are disclosed in U.S. Patent Nos.
3 2&?,@% 61;:4 %80 ngoaid Ieaecrfly(lf)vshlcsn 18 1ncolr'lp%rra ec}/ L} %elfc[,r(e:l%g here1n, in its entirety.
Orke (RN 510 B h SHHB iR ok ehindyH ) Hrbfardd-iCh SfdBp W r Blaker that is dissolved

met hyl - 3- but enyl net hyl i dene
in psingy eregpe e et Ay by {eﬁ@edzwtﬁ o iy kY. oPREpFY 25 ARs o
forfd fh@ Qféélfé@ cg%éiﬁhlgﬁt'lrgﬁane compound. While not intending to be bound by this
L(h CH2CH=CH2

(h5-9-C 3H/7-2,.7- tBtZ‘g(Jt
stag:men’gtlmmehevig@ ﬁ]@aé P mth@tplr@eé]pf@( can afford a mixture 0 h 1near and
cyﬁg C(%?lﬁ 1-Oh ﬂﬁﬂﬂoﬁ:ﬂ%l spedly; ofhl HOKEBY ldeZbc6@Phddéd By this invention.

Al[e@hsv@xmym@(@m@mm&amw@i dyCrespiing 2pcpluginum  alkyl
coﬁgotgﬁﬁfugh Q?'Ab }tﬂgt ﬁ}?ka’tﬁ‘ﬁeﬁﬁ( a3 a%%&hﬁ?eﬁtc%gbﬁ%iﬁté in an inert

uorenyl ) zirconi umdichlorid
<xgmh50E&H4)CCHB(CHQCHQCHQCHzCHQ)(h5 9-C 3H7-2,7-
Bu2) 1 zrd 2; phenyl -3 -butenylnethylidene(

Thg dgﬁ)la%?g&;%gb;%%&&m}}é 9-fl uorenyl)zirconi um

[ (hBa Wt@ﬂ@ré@ﬂ@ﬂ@eﬁ&@@({%@ optadysg Hgl}t}f)gs(lt@nzcompnsmg at
leeﬁg Y ?eﬁqalfop%lteeg‘ﬁy g&t lor ﬁfo 11§1n9¥81!n Hagﬂ ?egétl drle olefinic or

uo eny zi rconi um di chl ori de,
ac{:t@]eﬁle GhdibnE(, @ﬁidsat(l@lﬂﬂwmwdt@@pt@ﬁ 3 -forther comprising an

( opﬁgn% g.}oﬁagbgh t )gtoong r? yrfeft( ?1?1?( ngcg% y{ fgé at 1east one aluminoxane,

at dliegdn| dei eganoboron compound at least one 1onlzlng ionic compound or any

CO%]&B&W?H ZK%@CC}% )a%.g%'zﬁry Ffpggﬁgﬁ':%gn(dp cocata s% '_Q;.yl %r qls%d in the

pr&b%nﬁ&’tﬁigw a0k @B3tbIntdeting st@p, Gic i bdthiighs. IF frtheg raen ybhbination of
zirconiu chl. or.i.de,
CopHESIT A oesag U5 e BeRo P SEm) (hs-9- G 3H7 2; 7-

1Bu2)JZrd 2; . and the like. . . In yet anot her aspect
of thbse aspm rthé aganoomnpbmpomﬂ coinprisve haitlablowoecdnpminds, borate

re use n the c st .c osition of thi . .
sft B D90 LB LRI R R ERGIOP GPRPA of tis invention
canWRIR® aEflliSrobrgard boieR, codfpoSil, - ARflub®ofdagy barate compound, or a

hydr ocar byl group having from1 to 12 carbon atons

CaTROR IR AGH QU ISR JORR G BORGTERS BB RpBiown in

th@ B BB b itz Phehté A6 0ENERNOBSHR chaydunds flisotlfé dsublomdahing to
carbon atoms. In another aspect, the cataly

refes ipoaite] epmponndsofshe e Yo nEhedgist ﬂ%@goréarﬁ’eltoaiﬂt? Gegpmnd also

hds %ﬁ%ﬂﬂxe%ﬁ@fo‘ BRH e ﬁfoﬁéh?ﬁdﬂ{cesaiti o@&gﬂﬁ&odr% botdn, compound of
wherein R _i5s nethyl or phenyl; R2 but eny

the f@n@[@moﬂit‘mz) véeredY pensesenty ﬂ(uon@@cmw @qﬁp}ﬁyr cogigience,

ﬂL[f%%odr ano(})%ton S boroo atjl—% Qotgf’élclo?ﬁ otrfd§ afdf E‘zﬂﬁq{eﬁhed to collectively
ORpOUNd conpri ses Bl ut'y gyc open dleny

b}Z@rgmhomntcdlmp(mnth,lodby eibies fdnprohs 9021tet<t:romumﬁa

di chl oride; dinmethylsilylbis(l-indenyl) zirconium

g: gﬁ :pgggofg@t)%ixggzags xtrate_adn@ng(ﬁ tﬁttlegﬁ %exllsadzasr SRBME in the

I fluorenyl) -
p@t@ﬁmvlep@ndiny]u)iq,i s e ooy Hivjteddite Hilupringted ar eborates such as, N,N-

Or ganoal um num Conpound I n one aspect, the present

i nvention provides catalyst conp03|t|ons conpri sing at
| east .38
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one netal | ocene conpound, at |east one. organoal um num

conpound, at |east one olefin or alkyne, and at |east
woer@eacriddi c activator-support.-In another one BESPES1005/022540

the netal | ocene conpound and the organoal um num

conpound are precontacted with the olefin or alkxne to .
digthileailiphet ont act lakis-tenteluorpphesy))-beyateont act | Higheicgroenium

W dhe :

teealsg(géﬁ%fr&?fogh bR, hﬁj @&faﬂissze&{tafmefo%e@%w@{e NN

Typl t| on of the organoal um num conpound is

diggthytinilioiunhe M@k@ﬁtfabls(éuﬂmoctn@ﬂlel)@lmylébmther mhmylwbemum

d
e
EWHMmfdlumy)rmo llzs)euh dwlppumsahaé ce be maddadsyecatilysts fire the present
1n‘\)fen%£(:)1qnt1r%%dengb\§ Re nnt alnl&tt Qie rto as&g&%ntgﬁuotr%%nylg)oron tris[3,5-

nvention, the recon ture can co
b1fs(tmﬁiormn@mpplhemm]hsmm tamtrme,llmej inctudagdnixtues thoealt | east

one netal | ocene and an oI efi n or acetyl ene nononer,

and S S
a%lgk Sl gh m%nﬁ ?ﬁﬁéﬁ% Fou nd | n add>F ?l{é o%%%ﬁ{tgh%e&y’ e’ gxamples of
ﬂmremrgmoaxotaedarm ﬁhtomasoegmn dbotoh@ompmdnds; aad ralatad mmwmpqlno ate thought

£CO aumnu an, be the ane
oy oimg T PR SR PR L AT MERT SRSt iy et st Sgounds. o
dispeed id Ual Patentarpl 9083 tWitdchiie Bﬁbﬂpbg&tefdllﬁmﬁn oy @mmmb imitsremtirety .
conmpounds may al so be used -‘as choi ces for t he second
org
posgél%ll%l‘aﬂg]e rlllg %%gﬁ@og%@rl%%&ﬁﬁ C&%@g@r&%ﬁ?ﬁ 5] uﬁflzelikiql? t}11i anCllthIl In
omr:msp@e shefroolat fagio HF lhs brgan@@mma:lompwmﬂrto d@nmjaliudexiemonmsmd in the

in t precon t xt et anot her

el Ep 87 SR il Fuhhrt bR AR Rafe yERREEgmp poron o

ﬂﬁ&b@rgaﬂm\flﬁﬁ’d’cdz odtpount heedpis acoodtaed: @t thé mtetarlaem: tshn taliénge of from
onpound and an .ol ral kyne no

08 e g ol ok e aten s s el o e A ARV O PRgespect,

thfe QHOQW JTglugRAETaab bf)l@ﬁ 5t FlaoroA¥igdnéS)oidteXBorBpdtind WRE Riarcocatalyst for
I s a hydrocarbyl having from?2 to éo car bon

that%%bcgrﬁds (@ Fanes © )ﬁﬁm& @ (og3 PR o8 8orog ry g dgrer mole of

méhil6Rnddmft@ndrom 1 to 20 .carbon atons, halide, or
hydride; and n is a nunber from1 to 3, inclusive. In

Lt ek o anR ket et . (03 16

et Ny, onRr @Rk, , thé p@dérﬁ'mveﬁﬁ’&r ?x‘é%ﬂbs alcﬁﬁ@'d{t b’dmpd@ﬁ%ﬁ'compnsmg at
and the Ilﬁéé The substituent (X6) in the formula fo

lepti eonei EpL1QsPRA rid APATHioAG RTERBPANLIREN OmpoRRj 4l desst one Slefinic or

a@FMRX hdBom@N ¥n® e 1kt M@' dehiid ativa@r-bupo; 1aﬁcpfu¥l®elc &frﬁ)&&mg an
atons, halide, or hydride. In one aspect,

X6)

OlPtW@élp‘@ﬁ%iélﬁ%tl y PP] PGy the pptiswal, cogatelyst maxrRst hfelﬁasaglpfeaévmmoxane
of Kkt e kB Sorol NolBBu T U A KRR GHid. ool or amy

first organoal um num conmpound, n Is a nunb
c@nbipagionsihgueof. anld engther aﬂspfgpt fhei @t@naleatab'Bm qapf b upegl in the
pl{l%%nte[cﬁﬁé Etjelg,tlﬁ d ogggntgclﬁﬁlg gg&‘g 13 ngﬁS;E] f Oﬁ:ﬁrr‘ﬁltx{}l,le %y combination of
caaptyssrmas rl»ecused tih eaﬂbac ete. @r gtabmihlsﬂ;ﬂps nuﬁxanmiqfsoom @bnizing ionic
o g B BRLEEE b8, PRERARERGATE S A0 Bl Bms O g whioh i
nmmmpmnﬂmmﬁmﬂnheﬁdﬂweumﬁa@ﬁmﬂganoalun1nun1conpound and
the activator-support, includes, but is not limted
to, a conpound having the:- f0||OMAng general formnul a:
Al (X5) n(X6) 3-n, wherein (X5)-'is a hydrocarbyl having
from1l to 20 carbon at ons, .and (X6) is an al koxi de or
aryl oxi de, any one of mhrchlhaving from1l to 20 carbon
atonms, halide, or hydride; afgl n is a nunber from1l to
3, inclusive. In one aspect, (X5) is an al kyl having
from1l to 10 carbon atons, and in another aspect, (Xs)
is methyl, ethyl, propyl, n-butyl, sec-butyl,
i sobut yl ,
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hexyl, and the like. The substituent (X6) in the

fornmula for the second organoal uni num conpound is an
wabdonizsel or aryl oxi de, any one of which havi nBCT/U82003/022540

to 20 carbon atons, halide, or hydride. In one aspect,

(X6) is |ndependently an fluoro or chloro, gui n h

an ot./ﬁhﬁronasxgeloms: con@Yuridsis ah liesre comppune eWhigh Gy Tunction to enhance

ofe! d 2 bAHPD) MeBry), 3t B belieb& that the

acﬂv f )_'LSttCS Wgéﬁ%% ugﬁ{}lglﬂoand t 18?0& qi/ nis 3. .
iofiaRgMarit! eomf)oumdl 18aynbé cmbquf@@a@ﬁng yithehg e aﬁlp@e@)@ rcompound an
C({?gerg%?ﬁ e th' ﬁg‘%ﬂg{ 1 a Iﬁ%l‘x{ddﬁg'tag&%ﬂé“c@ﬁbblﬁﬁ Again, while not

eXanpl es of organoal um num
inERAORE ltU’ﬂﬁiédeuhdlby dmrybe lﬂjﬁ@dvﬂdﬁhﬁt thesomzmzé ojcempaRRd ey function
but, are not |im.ted t ossibly a
oo RyPaIcaP Y o) B Rl AR CORRRY ARG, possily
nSH-PRkik A8 nS ORROE REE asaXRydraXf, from tB@mqtallbtahe dHowever the ionizing
conpounds, and conbi nati ons thereof. eﬁaﬁan&e €8 stracts
1omfc @Frg)an@als ariaatiA e SREETIF OF PREReTcs 15 18 Z?P ‘EI PR
M @ hllgmdhiﬁ PHEGOAG trech B ok WpaE, \%dkbnsi he metal- (X3) or metal-

conpound and an :ol.efin or
(X‘h dloudi ag thgl,meta}l@emtsnnplyhop@rgnp’@s 19 ap é}(ﬁ 1)/ @gﬁoﬂﬁ? or any other
II{(GFI?%I}S%HS ba/I \pﬁlglPXJ:tR}aHI i i ocgﬂretﬁﬂli/théi" I Bbltml&taﬂ@byl til&; the ionizing

um num utyt al um num hydri de;
idntd ¢cﬁlqi°uﬂd/h<ﬂﬂvwﬂmtlmmtamn®mér hhedctiptRRe 0B of dg, ionizing fonic
Wen cont acl YFPLak Brmbbdifidn as a whole, as
COPEUR a‘fsu%(ﬁeﬁt?nl%gﬁn@pggl}lgk g&%ﬁg posatag%ﬁt acted m xture
c6@PREd FES cAtalge conpostigarmEining paialyst sAppesipn Hakdass npigomprise

possi bl e first organoal um num conpounds may al so be
aﬂ%é’&lzé@@ﬂ‘b?(@é% r the second organoal um num

. compound. However, not all -of the possible sec

or gaRgahples dsﬂ,mmzmgpcmm Q@nmmnﬁs mghuqie oyt arg aat ][llﬁlt?(h@ the following
recont acte xtur. R Retrakis(m-
cgr}q@% %&meg %9\%}) lbmttg&p F%klﬁ)oraw 'trﬁhJ‘FMJtyl)@JnHﬂSh trakis(m

acted and
t@@ﬁb(ﬁ@tet atii(ﬁ—ﬂuﬂjﬂ)xrhmbmsm h?ﬁdvh %2, 4td|tm¢f’ejl}b)¢raé@| Jﬁ{rhlg}ml)amgl?omum
WQIKS In e 1 _
tﬁ‘@“%?ﬂ“‘?eﬁh tact e@l mx gj?@&lﬁlﬁ{n thfggﬁeli{g%pﬁﬁ Hore

REBARDShUTLAWN Ctﬁmlbutyﬂgiﬁnrhdsmﬁm c artriigs(pegafluggophereyborate,  N,N-

- %ﬁ;@;ﬁ@%{l]‘%‘g‘n ﬁgiléauk%?o&}ﬁ)gnéﬁgg l’ I %etélgygﬂ'glgrf %15 dei%ﬁfs@g-tolyl)borate

RIN-qitlegy Faﬁﬁ]gﬁigmdsh%éﬁ@hs@?ndmﬁthy@ﬁﬁlyi)hoxhileel pr dQ$diraghydanilinium
g el R S s
110 N-figletBniiamt edtakisgentafliorofhenyl)borate, triphenyl-
%%tgglzﬁéﬁqr?:aﬁd&fnlgy& Sﬁg Ssed i.n bot lShléee)lhe 0|;re ni.a ? (%ci Dborate,
camgbnpost coﬁﬁt@bﬁ@dt Rewices, ‘éﬁ‘iﬁ gt i ongff akIsim-toty
&@H&{ﬂr%}b‘é q%t&%fﬁ@?&ﬁﬁn@lﬁ@ﬁﬁnﬂﬂ)oﬁd% Bafhy AR EarEaiund ntetrakis-(3,5-
ere

ore, total "ampunt's of or oal u
mmmwman.ywm@tedl mhw@@rben@@a ks, s G BoRR ey DphenylTborate,

%ng%' car re%% oal H‘E‘lh ggﬁt é}%l b&aﬂésegop}@ﬁmﬁbfe&aﬁlE(@Iiolyl)borate

ganoa Fumnum oun ri et hyl al'um num ( ()1

&oﬂi}ylpmc sekrakisinpwiyiborese drqpﬁlmrm tatr: @ﬁlr@qthxlpllileélyl)bor te, tropyhum
nV ent,i_o n ﬁe ITborat
egalél's ar Q\é\ﬁ]xelfheny {‘r(gg'll grgg%t&?ﬁﬁﬁé YA HBr 6 %[EH@/%B nyl]borate,

Mononel i th
po@sRAL leﬁM&ﬂbetrMﬂuoﬁiphbrw:h)bbra@n e hthngxa n @@a@ﬁﬁpﬁmﬁﬂuorophenyl)-borate

L

RidiRh  GQrakROAGkeny 1 ihoh)botaxs Uliehiwh t hetakiseB jSellimethgipbenyljborate,
activator-support, in order to afford an active
pol yneri zation catalyst. . .. -.. Unsaturated

reactants that are useful in jhe precontacting step
and in the
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pol yneri zation processes with catal yst conpositions of
this invention include ol efin conpounds having from 2

W@ 000801232r bon at ons per nol ecul e and havi ng at PCEES1005/022540
one ol efm c double bond. This invention enconpasses,

honopol yneri zation processes using a single ol efin,
lithizm teaflvomporajarsedivatstoiisteaiefivesprehayhborate, fadign teaﬁléls(phenyl)

bcgétE AGRE Rafhp tGI BoRRYBGHiun] %&ka‘k%kﬁllfol%ﬁw}ﬁ)&y m?ﬁlﬁn Qétrakls(Z 4-

ene conpr maj OI‘ amount o [-ene (>5
dlpleﬁlwhmyl)hvmtea m rﬁ@dluemro un ttet@klsdéﬁtﬂtmﬁbylpml)h@hfe, sodlum

t hou S :
BRIl Pouhablls, | S Wb AN, | ponsion
tegilasplebnpldoeaté,r petassiume @tliablS(zﬂoldﬁbctrdna actassiim retrafyis(m-tolyl)borate,

l.ecul ar ' ppl yc Le, term ‘(2 5
po?os§1um Cnt er %eg{'?a 2 f‘ ﬁ%getﬁy(f %ﬁté{gﬁegubs i i}%ﬁg s’aggljn t&?alkls(3,5
dimetyipatiyl)boet, pmaushmo natraﬁ@dq—bmtd nioifa- blﬁm}r)mminomm ztemiakis(p-

g e —

tepaltiy(Perdimedylydlitinkthe Cati@HysilRpnodonivn s | ruelkis@Srdimethylphenyl)

i ncl ude, a not limte | ene hut ene,
alympgaien e, %‘JL 'bﬁé?)ﬁ?ﬂm 5t engetraf()@%’g @oé?P eh}ﬂ)a%ué?f?gﬁe N.N-
dlﬁrre’ﬁ@ﬁhﬂlﬂﬁlm 3- Ratamislp-tohypealt@ingte, 4- NENRithethpeniliging,  tetrakis(m-

exene

b RBERES, - BRI GINE pt LHEkS e FE PROp pafminate, -

difRtHo N8 Finivn] QethRU(3, SOyl PRAB BEmidake 1§ Wﬁrﬂ%ﬂ@fﬁﬁihmum tetrakis
decenes, and m xtures of any two or nore thereof

(peytaflyczonhamyllsienisgtec ol ef‘Flﬁ%enY}rC?’F@PIHEFPng butteFrbEs@p-iakylaggminate,

{gﬁerﬁ%ﬁ%bgﬂﬁﬂxt en@etraﬂé -Q&?l%@ﬁﬁnna?@r boﬁ‘fbﬁérﬁ/‘ﬂﬁrbemum _ tetrakis(2,4-
or bor nadi ene,” and may al so bé pol yneri zed

digsthylpbenielenindiov e mph@@xlgﬂa@ﬁmgmrrayet@éw& E@ingséhylphenyl)aluminate,
w@ﬁéﬁf&'ﬁfﬂeﬁﬁ% ac Cc n(?er}t l{opdp?ieﬂa@\c’tﬁlﬂﬁ% atd)- A@rXﬁLﬁu‘fn tetrakis(p-
ern ar

term na r anc ed )
tOiw)ahmnmam,ed tlemshumst i tqﬁnaé@(m-tqlmmurmn@tb,u ze@fomdwm tetrakis(2,4-

d1m%ﬁ1fé/ H)E{gryn)gﬁ%(haﬁ%fj et?(!p§¥ i ktgi?]a\é%sl?f% ﬁ@ét@ﬁ%@lé}a@r&hﬁe tr%pyhum
tetrald$(pehes flulotet- p}&nﬁ)alnumnhﬂemwhenh tellrpklsﬁpphdlgplr@em}y]ahmnate lithium

te%alg% h}ﬁﬁ%yl)a ! )%{iﬂ 2 ’htIH_ h g)é%{eqj aklsé-togﬁﬁfl%én%at% e h ?ﬁjn 1 e ©, tetrakis(m-
to@&}ahm’[mate/m elithainc o pﬂfa}(m@ 4- dmedg@lm&;d)almﬁmatﬂo nbtm  tetrakis(3,5-

e AEP e, RS s Eiont @ on R P Kb egtip ooro

plﬁa‘hﬁl)dlmhmhﬂem so@iflmt Qetra&[s(}ﬂlyh}ﬂ)hﬁlmlﬂatauk@ﬁﬁn ié-ttbldits@lftelyl) aluminate,
3- net hy I-I . 1 sobuty rentene,

50311% ttfﬁﬂ(ls 111-’: M@H@ateﬂf sqpéqtﬁ )}Ftrq’klsé?eéha e T}?}leﬂég( élﬁgunate, sodium

te’e?rallﬁﬂg 8Bmetd lbﬁéiﬁl)ﬁlumi?ﬁa%t hy| deﬂﬂ?xent@brafﬂtroﬂﬁﬂﬁﬁﬁﬁte potassium
pt ene, Bt ene, e f our nor mal octenes, t f’le

terreleﬁ(pﬁﬁ%ﬂmmphw ﬁ@gunaéer troeastipe thpkiaphaatiefenaty, potassium

te@rQlQE(BQ&lyﬁzﬁﬁ’rﬁﬁfate t @ sGemD @&ﬁﬁfs& yIRSuif epSassilim tetrakls(Z 4-
pen ene, "1- hexene 1- oct ene -decene, or s yrene. In

digedyipbpodialunipde, aeierien deitakts @ﬁ&w?thylahwa@lewaren pisl pptassium
tefre A HiufiaLe. t}@ovwvgld l’él%eloii‘lﬁﬁlgclgfﬁe | c\SHEBuﬂdSls ORD GhAel ¥hereto in the

rom0.01 to 10 wei ght percent comonomer based on the

- pregsmbinvewsioght of the nononer and comononer. |n anot her

aspect, the anount of conobnoner introduced into a
EC 0:5 'viei ght per cent

Pf%ng%}t%rﬂ%eoﬁ ga}y%{gﬁp?s%r%t her aspect, from0.1 to 4
wei ght percent conononer based on the total weight of
t he nononmer and conononer.. Alternatively, an anount
sufficient to give the above described concentrations
by weight, in the copol ynmer. produced can be used.
Wiile not intending to be bormd by this theory, in the
event that branched, substituted, or functionalized
olefins are used- as reactants, it is believed that
steric hindrance may i npede and/or sl ow the

pol yneri zati on process. Thus, branched and/or cyclic
portion(s)
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of the olefin renoved sonmewhat fromthe. carbon-carbon
doubl e bond woul d not be expected to hinder the
WO e@oisal i n the way that the same ol efi n subsPCT/USIS 022540
situated nore proximate to the carbon-carbon doubl e
bond m ght. In _one aspect, at |east one reactang for
t he lggecardance Safpisi TBHRED ghe £H#Rst APRATHYK ay be prepared by a
pr%&elgy l:(ﬁﬁ‘;%sm%(br&ﬁﬁta&ﬁlg%%éah@ilhﬁﬁﬁm&fo@atﬁyitr¢6ﬁ1 ound w1th an olefin or
I'ymeri zati ons or copolymerjzations 'mn h
allsyrﬁfa@ﬂ aptorgageptplccompprng for ap @ff?ﬁtwaweﬂqdn?fér%|bef0rq fhisgpixture is
c&?a@ﬂ:@r\%% t&u%tvétt)ygu%gmt @5 MSHRSE thafied oPhidfel NIn bR aspect, the
addition, the catal yst conpositions ofthis invention
presps bEprepasias e cp@lyyfr@thlz sVPBiPnaaydiceirét fhingd gengplepse and under
| st 8 is MsARiBR Sxygen-free and
B B e A B R g
substaiatly Aot iof a&atw astheperction hegipsy tospravent dsaehivation of the catalyst. In
o ?V'Fcﬁecﬁ" AL ﬁ'vé(rﬁltoncgp'{‘p&?ﬁl 1o 07 She NP bl xﬁﬁmﬂle 354 a®ARonium
ocene conpoun east one’ organoa
meehmpens duclatas Ibes&mﬂeuy@elr@lnmﬁ‘n dichlorige loy l’i@s(cwimbemdlb@@smrcomum
dlgzrl@{)% C%rg Ié)%ecgg%(lr:% L for aatguap P ?(?1 gunu o a%orgogltg f(ﬁ nﬁ%in tﬂ% le re with a
fladrilep sRicoahatiesktimbtbhsippert.olCeice mhm pre@brityute] fna)(tiﬁm rlmba)ught into

recontacted mxture, prior to contacti th
cBl-EETHb Ter-etreiest 4B Rt el LA it RlAaRe tppip incomac
foTITh@an ﬁﬁlﬁﬁé tol ZAVIeNES, Bpicaly oS Hamtes ad 8lhyes, and more typically from
sitions conprisi an- aci di c acti.vat or-support,
n;ﬁ‘ffd ot g?urpli’ré’gg? Y. tg‘éf%?"ﬂ}getm&? FEAUSALI®E R pr i si ng

an acidic activator-support, and nethods for

pol yIgpidally,nghel aﬁktn& adfd rﬂe:tﬁtoyéren eslefisi mg hﬂt@ﬁe‘;‘ monomer, and
cat al yst conposi ti Inthis
ORI DR GOBOMSOu RO Pisemeti RBAle poRRgpRtgmed the

“/@bconfably! eitkiGreD rp@a&au@@d 1@ cOhPeHRAR | dfMhd Wikdaikped nixture are
for a first period of prior_to contacting.this

tepnsd preePfCtel I{lq{@loé@qed p@c%ztcfce\gla%lg}n %IL?&&@F {MONEIEE ang, @recontacted

ofghiSaRiAGh e&‘mﬂ?oﬁﬁd" r eriRf mi@i8! drome NRecodReRE WhAhRE and the acidic
nmononer, and organoal um num .¢onpound has been

agtiyporEPRertwiheh it hike aixgie ofcthpvasalocsifs palphin of pllyne monomer,

ofzHRAS ikl N cottbdunh, fadat ReiicS Wdt&resﬁ ppdE %C't?ﬁ@ally termed the
activator-support, is-termed the ' ' DOSt cont act ed”

“pAskepnipaed”] Mixtype fa@p@@ngly,tth@ cppBInsBiitdche @omqata&reé THagure are
I t ac r

nfied Shioflap 2 SRR, PRk o AUl yhoRRE JRicontcted
oiganashing humh hempaying e ipesitantasted ragldwgstlwtdr’rsummﬂc arri ed

out. In another aspect, the postcontacted m xture nmay

be chayg %gpécpgpthﬁﬂﬁvén%@ﬁt rdv@ﬁ"@ﬂh ?’Ece laé’hvﬂ{ets %a b eﬁgleved when

prepared, or may be prepa direc Peact or,
tlarpdecpmectpfbm}»mp icomplissh vaTEowe Wroppnenﬁs pthat @eln thfmfdﬁl@pmeyoleﬁn or

S RO BB b 200 L Sl o 0

preemmqtf:dl mmtxurntaadttha posttcromamemnmatureammucbfthattithe resulting catalyst
u1red to t he postcontacted m xtur ' .
chifieReespa SEREHE A e BT BB S o et Suflily o portoute

prﬁe@ﬂﬁSﬁﬁﬁmM@Nentlon enconpasses cat al yst

conposi tions conprising a'ChenicaIIy treated solid

Ot OB S Rhy 8% Y ARG RENABL L SR Rhucing but no
hmntgrhtoo blendihg uRurdenpoach bfithe nrgah@netzismemmert zh'el organoaluminum
activator-support- conprises at |east one solid oxide
treated with at | east one el ectronw thdraw ng ani on;
wherein the solid oxide is sidica, alum na, ‘
silica-alum na, alum num phosphat e,

het er opol ytungstates, titania, zirconia, nagnesia,

boria, zinc oxide, m xed oxi desthereof, or mxtures

t hereof; and wherein the electron-withdrawing anion is
fluoride, chloride, brom de, phosphate, triflate,
blsulfate sulfate ~or any conbi nati on thereof The

. . o, N " ey o, Y o,
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conpound conprises an inorganic oxide. It is not

required that the solid oxide conmpound be cal cined
w@rioe012301 cont acti ng the el ectron-w t hdrawi ng BET/082005/022540

source. The contact product may be cal cined either

during or after the solid oxide &H’B\ﬁlﬂﬁ}nggfﬂlese
cospBbR CRPOBMECER St WG S AT e gnr st o8
cor@%)?ﬁ@st cantfR€confikicd vat deh omepbefod tring ﬂuﬂh@adootaﬁte@l nothe reactor.

al cined. I n anot her aspect the ac ivator -
AltemgtivebirpH ithyee ctqti@og%c}ﬂcgté? gqr@?&t?g 0 fhelé efPrgallog ngl ult'tpo%%éd into the

reaStI%t C'%Qaﬁ?' el RXhee of RERINSEehe; allﬂietﬁat 01| alksgte, omé organoalummum
ect n V\/lt raVVln anl on source.

corapdung ata rpr@gm@pq frggglﬁp@meg IRPRYS AR & &e;g&a[tca Fetacto é)rlor to contacting
thlg gﬁ%ﬁ‘lr e\gltﬁ %ﬂk@ﬁr—@tﬁprﬁ&@ o5l e pd)ﬁlkélﬁﬁitﬁﬁmsmhrcd This precontacting

e activator-suppart als cti.on
, step ast w,slugluy( caat@qd| aphtager AR 11‘@5#55(?8@%61’? OF‘f T, &fg prggo&gaﬁﬁ?%s%ep may be

carlslea cAl gl o8 nkd g@éﬁ%ﬁ hedthis! E5oRRY, -doftcaivil Bigking, bﬁieb(pteﬂsilre at

eory, l eved: that ‘he actj vat or - %p%g "
romterrfperme dn ammeetrsotvgmtl(prgllss%)hﬂt%%&o&e apd s dtifg Tigyyever, suc
coacgg% tea%:'eetll & {) ar 1d.al Jp%bcﬁfgcﬁﬁﬁ Eté}ﬂﬂmﬁ‘ﬁe gaHiaNb byisgaid allowing

céene. wever e. activator-support
thd Sonponéas to\saahd)sutfsegmwhméstudfedmhet her it ionizes the
net al | ocene, abstracts an anionic ligand to. form an .
I on lf %I Sther &t as%gc% rbsf th@ Gn geﬁ “thé Q)?erégntg&&ﬂ nhﬂ:uiehﬁ prepared first by
met & POTeéRe, "Sinply coor I nates to an anionic |i
comiaeﬁhgl tn mgamaziumlmlhe cerapdupdt at IRSIBoPY acesylengnywnd tﬁ%e?rganometal
ani s wWhi ch act it tfb‘tel minute to
(t}ﬁ’&ﬁa Y/QP’&WE'%%‘S}%‘WA’ f&@'ﬁ%}ﬂ:ﬁoﬁrmfo € T&lctor Wbik AL

I vat es netal l ocene 1'n t
9 ab)&eﬁﬁ)@ gipicalde difoal ¥ stisyteitd 24 shonwst "Hlesc eayappngnts of the precontacted

el imnate cocat rom t he catiaby jiopRYsitdl 15°C t
mIKEe FEEFHAR! yown?%%gef%{?mgg ra{nh efr%?t t@vda?)ozrdésu oFt y%m °
8(?@' defd prédontabiee nexiane eitbnaidcbd it gongbt with ateya@tdlc actlvator-support

osition as re 0 f th
tYE’é odi flpgiied o%tle%%lﬂ’aﬁﬁ‘fg ag%rglg r{j %h %%1(%%? ?lggéﬁ o form the
&Qbhtqct@d({ng@urel—lowever it s, beI [ eved that the
actlvator support. functions as an activator, even in

t he absence of anoal umi , the acidi
Al i o RINCE Rt GO0 S P HOIo Th Aol and sdmbsng the acidi

aGRABRESH ahdithe Ebﬁecaﬁ:@@é‘d mixidie fdi(‘ahy leapibrof simprodat afy temperature
this invention conprjses a sol da{reacnor ni.c

anfapespsugd thah aHewe dOBRFHCHELEAT B BB a‘?o‘?ndo nets of the
pbs@c% Qaih %1%fed FoPBlaglpla kifs pdsfbaﬁtad:tsd ﬁxlib&tms (Isathduyllyt allpgited ¢ remain
an el ectron-w t hdraw n%’m [ﬁgcﬂhents ges %?ts ordasl 4 more
int mmce dorvficarn lamipgteato, 247hRYES; 919 5" (IS
q}pﬁh‘éﬁygi bt Oellﬁﬁﬂt@ S $ BSudpisao WBhe fhtﬁin&t\SrH Gha @Slyaiettmttna process.
oxI de” npounds t her eof such

Csict Hscilipeiivator-ARPOR G RARPEHECEA A HFedephdy ggfect for 2

Thed TeX§ O)fﬂed%o g&mﬁﬂng&n § Aostidohated| ofhidmetal compound
|ngIe chemi cal phases W thnore than one netal

(tgpictilyned mmﬂhcfm» e nostepnizsierh YR EIBR) GRMEYHo dnRpsicontacted

(rj]t ?aﬁr glk}/nﬂg g n ﬁo%g:oﬁ%ct%] Siate NYWELtbfippdiD (§PRAIRS PEGHided silica-

act I-vat or-support further
aDUMI) ] mseranymtteatosmontmchaoldmwhyetpes}noe@rt fsrtBprmaiogily, by weight, of
ni ckel n t prepared as
OO T R Pecufi TR fnaf BBty bl gyt prep
JeXRAHBd Befteif faret kivéW thesafpxp (bllet cataﬂwatonﬁpwttlhe of the pyss¢ns énvgntion is
metal or netal ion include, but are not Iimted to,
zi nc-i npregnated chlorided alum na, zinc-inpregnated
fluorided alum na, zinc-inpregnated chlorided
silica-alum na, zinc-inpregnaged fl uorided
silica-alumna, zinc-inpregnated sulfated alum na, or
any conbi nation thereof. In another aspect, the
activator-support of this invention conprises a solid
oxi de of relatively high porosity, which exhibits
Lewis acidic or Brnsted acidic behavior. The solid
OXI de |s chem caIIy treated W|th an

o . o g o o



10

15

20

25

30

VWil e not intending to be bound by the follow ng

statement, it is believed that treatnent of the
WO p@eQa3ec oxi de with an el ectron-w t hdrawi ng BOIpS20e51022540

augnments or enhances the acidity of the oxide. Thus,

- the activator support exhibits Lewis or Brns 1{ b
deswibed y compiighe PestqopFFied CPYPedn eRd COBENCRe TUEprs baGause the
exact%%ie? g{‘ &%ltaqlnh%/ a?xfbet\}aﬁeéj B3 Salesch tﬁﬁ’tl thfg t&?ﬁhrﬂ%gy@?est to describe

uan the acidity of th
thebmmposmbh’ycbmameets and untreated soli d oxi de materials
is by conparing the polynerization activities of the

tregf af Qs%gcéé I&)@ﬁ&&x@acﬁﬁé g6 inkIKlen tRGretoaRat@Rd Yiadre is placed in

reactions y, 1t is observed that the great
canhet Blitkche eeidisi adtigriamkumgOtaps BPiSpIy caried; 1t 4R jag; gt aPnOSPhefe
Conq%ct %&teg \f)@{v&en TPRAEL acﬁ\l’&?or-gﬁﬁ%}tea{nd' the pREOMAGMI @@ Rypically
n one aspect, -the’chemcally-treated solid
range ﬂmamml e ta 24 dbirg andcﬁrogfa@}il ¢o bhpere icBafsiyRiFalg The mixture
%%eﬂqg%ﬂgtoa% tlelgl%g’rt@tu?e?_ %”E‘%}%gu e e‘(°1t7‘5‘f3' E Q 51@(())?’# R6§56 °C).

T&ﬁﬁe‘r&%§ bdt@BE£40°P1(4.89 Htp)’ oI5 (35x°¢g are @pxdalaf tHeermsturfms éleated at
el enment selected fromthe |.ant hani de or acti

alh| Bihdpnat 1n(eg@§g tq.ﬁ%a@&lp gayélaaﬁaye Hesgy C(@ﬁlg}ﬁn& aje tﬂougﬁt to assist in the

@0&%1&)195‘185 Mhtatykibhily-Efective é}ﬂéhnWﬁ By ca%alﬁ@ 08 the k01, acBaitdresnpport.
| kKinson,” G.; Murillo; C A ; and Bochmann; M
Advanced | norganjc" C_h mstr

00 S i o e 9y 3 bRl i  gpig uficint o alow
a@s?é B, Cﬁiﬁ?@ﬁ% %Xﬂ@ﬂﬁctﬁﬁl‘ &f ﬁ%cdn@taﬁﬂ miRtire hedreat acidic activator-
ect'ed fromAl, B, Be,
stort,Mmch Kt a mprtlogb')f tlgq congwner@ of the pref,-pntac\’se%;‘ynx'gn? is ixﬁmoblhzed
ac?srorb%ﬁ or?é ﬁt@h ?he?é%nmo?%xﬁﬁp@ Clh ol @sfic6te 2 FRtaBA] @nfpoition of this
S a

npoun t can be used’in the chemcally -tre&ted
1rs/©1hth1t o miepastd thye copipatigntl-Hewenent Fghyiahere, 2Bt 2 apigonium

xr%?a &éngn Eu%ﬂ %Obz%@ld%@)zzﬁg%ﬂ ?@orﬂe@bzs%eﬁ@@%l}mmomum
dRRRIOEde %Mas@mmu&q@llogp@y vﬁ@nng‘,t@ pregg@cteq/@g(ture with a
ﬂ&‘ﬂ%e’g HRS alf 1%%1 304 g!%ﬁmlt LGt léa CllOulqinﬂQ:s b X& GnPAdue &S form the

"B na ereo Exanpl es of m xed
a@Wedﬁﬁlybmat can be used in the activator- support of

the present invention include, but are not limted to,

sili rea hl:iﬁnoﬂg‘ me?a'll%ée%@ <kl b ﬁéeﬁ'm e\ GRitk b&RYsRion and methods of

zeol | m neral s, alumna-titani a

th?d pxmen’amxerrtmnn |\Mhenazn chtalinss cbmpgmhqnwogmsggpggttﬁ@f oqeﬁpgtallocene
Tk combpuidd o e tacted mixtures. Thus, th

t %W%OCF?%/C%T pou1t1 S Cilr%erﬁ@g)ﬂet%aﬁ'?{n 61‘ n?tlre Ec%n Cie rggcstresoneus ese

rﬁhﬁ[ﬂé @t otdnbd mayios gm@luyeth ﬂnhszmlm pnagoﬂtﬁ@tedewmeqjalfdrfbﬁn used in

eelr gq%th%l)tlgﬁ V‘%l E@ﬂlﬁgﬁgewél%g 0 A ri‘oye{iu . t%%‘ferent l_‘pl,r]econta?ted mixtures

vﬂﬁé}ﬁﬁe Rth @kéddo prépagihe Gaas b(}stdbhtame«t aliktyret me‘ab}e dam\bet ¢mpdoyed in
netal ion, then calcin

g
déﬁferﬁlgt gqecq e@gﬁ'ﬁ’ftéﬁ’s ;va dg‘%ireln?, Rothgggcé&aad 61?1;( res ll&rég are then
ifrd REBhioEd olytﬁeriizﬁhdnﬂre@cxd)rde rateri-al and an
el ectron-wi thdraw ng ani on' source are contacted and

cal ci_.ned S|nul ane net hod

is cOMPETEPEC }}eﬂng]ﬁ éﬁ}{‘ c‘:iphgen Ot rt"gvﬁr r%ét%{éﬁ%%negﬁ}ogﬁ fo the
6rgﬁbﬂahhmnac@ﬁbdun@ r1s an &cild0000,ampiedle fromnt:wi to hidt,600, rgd more
ani on, incl udes, | ed._to,

S
BB T P giBgr e GRS BB i A hgersappomd o
and the like. Typically, followng any contacting
met hod, the contacted m xt ure of oxi de conpound,
el ectron-w t hdrawi ng "ani on, - afgd opti onal Iy the netal
ion is calcined. The el ectron-w thdraw ng conponent
used to treat the oxide is any conponent that
i ncreases the Lewis or Brnsted acidity of the solid
oxi de upon treatnent. In one aspect, the
el ectron-w t hdrawi ng conponent is an
eI ectron vvlthdr avvl ng anl on source conpound der| ved

o o N R
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el ectron-w t hdrawi ng ani on sources include, but are
not limted to, sulfate, bisulfate, fluoride,

wa@bdoooizder brom de, iodide, fluorosulfate, PCT/US2005/022540

fl uoroborate, phosphate, fl uor ophosphat e,
trifluoroacetate, triflate, fluorozirconate,
thq {otl GionBineft @panonluntinin sereetiaden bof e gresontpied miiure and the
plogtg(e}taclte@qlluggkg}g m xtures and conbi nati ons, thereof!
In. ,addition, other ionic or non-ionic conpounds t hat

serve as sources for these electron-w thdraw ng ani ons
y &resilhe hermpityatr pirlener slesemenymiry éh pizaremapf o metallocene

cbﬁﬁoxﬁﬂd%ﬂk%[b‘c%tﬁ&é’d ARRE OB NER b0 LR 31§ Frot S to do0:1.

~an el ectronw thdraw ng ani on, the counterion or catidn

of that salt may be any cati.on that -allows the salt to
r eve T agFhen AWERHRS b HERIGN the ReighE Fatiods thanpidia Pfet}vmorrgupport to

s loalubh@in bbhcne g%ﬁb@alﬁwahg%@lf}drﬂ Y :5ah 1td0e: 19%§daﬁ§fl 63 1:3 to

salt to serve as a source for the el ectron W t'h ramnng
18Pl orndipeep Gpicallp ditorat ¢ Ao 6015 At o Serthepaspediedl dis inyputionythe weight

ré?cfo 3k Sidhflodefle ToBe 9881 aBEaRR 1Y is HpRall@E¥mOf: % %0 1'10 000,000,

adver se react|V|ty of the catlon lon-palring e

e Wepdaally Heone A0 da 1alg,080i eHen: IB@Ig tyedyi feomp rleddetot 1: éQ.QO These

rétttg}g it %%N% d’l{' gm&i@' %;tlp.?f]or—s o%rle E}Q(sedaq%dthé Qﬁo{u'ltl%% tlg]aggnponents

rmal stability o es of suit
ﬂ@éthawsbeﬁm adfesd $@lmakef up Hie @bﬁmnltaotedv\nmmmeaw ngvalai ta catalyst
CBIBI‘IB[D but are not limted to, amonium trial kyl
ni um tetraal kyl amonium tetraal kyl phosphoni um
H+, [H(OEt2)2f , and the like. Further, conbinations
of oRee eseptmnidhidiiiveatiemis tedt ebinrinoxand isngt saguited @nfoonghe catalyst

: cbﬂ}éysﬁpﬁi Bc1BS (apﬁérta%xor}h’feaﬁﬁ tR'?t ﬁll%o%js § Qe a}!)c{lglﬁerh Eleoductlon costs.

| C acl e acC vat or - support
P@ee;ndmeky the\peﬂtsentdommrtlmau;sas mlyo&lRatﬁmtmgnmoammmem@unds which
dSQS'TH qtrligﬁ\;eag% H]% mgtglklgc%m a %lﬁsq 1}1 tﬁe 3arr]r(1]e glﬁ?‘leg faa rera?lt cl,r%aé)loalummoxane
Aaﬂﬁftmnﬂgz tnh e:xpleeswe ddrac t:brﬂﬁttu(ﬁﬂs SIJ PROIL ardabdgliiley .to Forin the catalyst

<FFBBIE of dfe GRoioTnakioheR o P BH-Eo @b%@e?éﬁsggﬁgsm o

chﬂnﬁﬁonﬁ@lﬁe@e(S epalopliehallp bt a6éd MOsofdeeRRBectsTEMUthis 1‘ﬁﬁéi1t10n However,

oo P SRS Bl hd oyt ot ot imiea
t& at Redt@de sRminbxaud, delesd Uﬁ?@b&ﬁﬁhob@lron CompbRL hQBasPbnibhidRyg ionic
conmpoynds, is confacted wWith a first

cemewéo%awmblawoagheaw on source conpound to forma
first mxture, this first mxture i's then cal ci ned,

the nad wdliBRd thdt kg undkpettet enfaficdnitaf if GRtcaslyad aéMv‘itE} o@served from
second, el ectronwi t hdrawi ng ani on squrce conpound

PFGPHACHNG o CEHAI nfaitlitte CO’PB?I}GB‘(ﬁedn"er bealrelptsinge s tied fommation of

oFRAEHN eI t Uﬁe@alia@ycfh@ r @blﬁp&ﬁﬁ@t %Qseﬁo |ub&1 Opht d@efoRBPOMMhesis  of
I'n such a process first second

| Bwacmi?rpwtwa ﬁfm’ﬁgw%@la&t@bafc&’ewmgcrsmﬁ@u sehemgy Scheme 1, using

(ﬁy@&f&%ﬂ@h, qﬁllfifs,e&gi%H%@fﬁﬂ? &= gf;fg'}?é?ﬂé%*‘ By TRV IRE n’-CsH; =

he sane Co
Cipnventlon the solid oxide activator-support is
produced by a process conprising: 1) contacting a
solid oxide conpound with at |east one

el ectron-w t hdrawi ng ani on source conpound to forma
first mxture; and : 2) calcining the first mixture to
formthe solid oxide activator-support. In another
aspect of this invention; the solid oxide
activator-support is produced by a process conprising:
1) contacting at |east one sgdid oxide conpound with a
first electron-w thdrawi ng ani on source conpound to
forma first mxture; and 2) calcining the first

m xture to produce a calcined first m xture; 3)
contacting the calcined first mxture with a second

el ectron-w t hdrawi ng ani on
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source conpound to forma second m xture; and . 4)
calcining the second m xture to formthe solid oxide

wWa@eaoswaser - support. Thus, the solid oxide PCT/US2005/022540

activator-support is sonetinmes referred to sinply as a
treated solngOX|3e or a chemcally-treated solid

oxi de. Anot ClSpect of thls |nvent|on produci ng or
form ng the solid oxjde ctl upport contacting
at | east onenapwig/%§r469 eaditAhpe

el ectron-w t hdraw ng ani on so#éree conpou erein

the at | east one solid oxide conpound is caIC|ned
&efore durlng or after contacting the
P

FEFTIGR SHePR BRAYS A olp desstbaddn: BivH Rehemdeandie Belbragimoy,
Jo‘&r;@zl SHOLAM LBl WRENES, Mog a&%ml DNO¥A Salﬁﬂkdwnh the references and

8anoboron conpounds. In one aspett o
siatenrelemncd orikacipmmack of which js inorpraaiedersfarensa herdina hrdits entirety.

Othé&dactioh scﬁﬁiﬁep% Op':th@ QLY degajilfep '?r?ﬁhalg(ac,t e%i nﬂar%nova L.V;

the treated solid oxide i's generally con

Rusplrand. Vatlhosistar 4G4 DpheailevyUi M. Bussinyg C’kwmceII’IBulletzn Internatzonal
e I 200

1?%?%%66 49, ?ItZ%i 2?]5 %18 S@é %8% ﬁI O%}gﬂl ]9 R %&ﬁ%{)ﬁg?enls’ Yark%ouelry,

a5 Beerti,, K¢ dlakihashigTi éommﬂdgmeeamatcaa @lewmzd Sbeie® 1M06ONT18, 9577-

QC. and i t he calcinip
g%ggfduc%‘ %qc a2t Erper ora qué’ ]fe?e(g?ﬂc%géf)‘)@fnt R *it@(?@@%tyi' n4peqrding to
Shahh Erwla:spkcdjrgarmaie(al lGﬂypﬂgallySmﬁﬁimduﬁeD esinpduddaid BPUfgatddluminum

hours, _and her ect . cal ci IS )

SORat S pEPuteT RED A oG G et Pl con o et no
mismimg l;o bmbmlnﬂlhygthﬁmjathﬁelﬁ adcbbraihg Qb tthik F@dtidn E&xeﬂa@ and analogous

? %t g frogm.3500C to 55Q0C.
r?alff ?Ihse?c elﬁ'f‘Fy ?Sffﬁlée greniisieUadt dbresier. Be Qrs&ﬂ”lan Chemical
Riuieivng008ab 2 i (2) 10)-1356hahd Vrearomletl (i MBallySmSRAMLLED %meamd and
an ox%3|21ng at nosphere, such as air. Alternativel Y
8RR Tm’é}PﬁﬁQB’ﬁ@f‘E‘ arg BRSROTEAS o Withoealswe aarajeminagyelogentene can
o1 UE niguRtoTas BREK Bnd MELKRR iy pRERtatEa 1?19(?19'9 Would be expected to
nDnOX|de % be used. In another aspect o
for AtBRacyclogei#iei agd g% plyminagyaiepsatore, usmmbgwsep@ma
the chemically-treated solid oxide has a pore vol unme

greatiehcchii@ficeOwl Ka@liRov, |LnMaﬂl‘ihtrﬁﬁ6vaainﬁt Rudalv, S@Y dfbraglmov
oxi de conpponent has a pore: vaol ume greater than’

A:@/, é)zhgﬂléev, N %t Rugsigi mg:gbg@l{etm {zq.ﬁon(zlhzéddzl;[or()ZOOO 49, (12),
2081-2058] Bnc tHel defedMOLNS1 ABAGS refe}-ﬂgg G %lxe'rQn %%)% are /severall I]laoss1ble

conponent has a surface area
meRbAnEErs bysyhiel Scheplei lcanmpets, owngfortueit lsmelaedSUTScdwme 2. Note

{ f i1
S AR hg Finhid® b s, Bk B Rovctopentane
%ngréglﬁﬁ?l@ﬁl%lshqmy be treat ed ‘with a source of halide
ion or sulfate ion, 'or a conbination of anions, and
optionally treated with a netal ion, then cal cined to
provi de the activator-support in the formof a
particul ate solid. 1n one aspect, the solid oxide
material is treated wwth a source of sulfate, terned a
sul fating agent, a source of chloride ion, termed a
chloriding agent, a source of fluoride ion, ternmed a
fiuoriding agent, or a conbjnation thereof, and

cal cined to provide the soli-d oxide activator. In

anot her aspect, useful -‘acj di¢-act.ivatorsupports
include, but are not lLimted to: brom ded al um na;
chlorided alumna; fluorided alumna; sulfated

alum na; bisulfate-treated alum na; brom ded
silica-alumna, chlorided sidg ca-alum na; fluorided
silica-alumina; sulfated silica-alumna; brom ded
silica-zirconia,
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chlorided silica-zirconia; fluorided silica-zirconia;

fluorided silica-titania; fiuorided-chlorided alum na;
woubdeauzxt1si | i ca-zi rconi a; chlorided zinc al unPaats2005/022540

chlorided tungsten alum nate; fluorided silica-boria;

silica treated with fluoroborate; a pillared clay such

as a pil IS¢heaenbnt mori |l onite, optionally treated with

fluoride, chloride, or sulfate; phosphated al um na, or

ot her al @p,naphosplip,&SI(EOpt i+omiEt) y treatéd %5'5

sul fat e, UI?S:Zlastori.d,e,.>or €hl or‘i_-de;_oLan(]‘PZ@B i na{él%%)n

thereof . FRAlEher, arBAlClthe agtji vator-supports may

optionally be treated with a netal ion.”*In one aspect

of this invention, the treated oxide activato :/upport

conpri ses a . fluorided solid oxide inltHER o) of a

particul ate solid, thus a source of fludride ion is

added to the oxide by treatnent with a fiu ng
agent. In still another asp: | uori +On may be
added to the oOxige by fo?%gggﬁgﬁ of oxi de in

G
a suitabl £%8blvent spch<as arconhol. Wat er,
i ncl uding, butZaré not linmted to, .the @he to flee
car bon alcohoﬁg because of their volatglity and | ow
surface tension. Exanples of fiuoriding agents that
can be used in this invention include, but are not

iJat ed r L C ' F)., ' id .

R i e R A o St pAVIE oHE bl WY obstitea
atugtinagf/¢lopemtibe st guie NINABF4) heranmoni um si | i cof i uori de
(hexafluorosilicate) ((NH4)2Si-F ), ammoni um
hexaf | uor ophosphat e (NHAPF6) , -gpal ogs thereof, and
conbi nati ons thereof. For . exafple, ‘anmoni um bi fl uori de
NHAHF2 may be used -as the fiupejding agent, due to its
ease of use and ready avaigigfilifty. |In another aspect
of the present invention, the\selid oxide can be
treated with a fiuoriding agen} during the calcining
step. ...Any fluoriding agent capabl e of thoroughly
Thad)tfac by gartii@arS@npduik dRelosbdr hefdn,t 49 deabral Biedird pRiRented also
can be used. For  exa I?;'Lnﬁaddition to t hose )
CROTBRNET Ay 1S9 Soagerd bregiojspweis dbad |myay apige dtom @ partioular set of
s RfnG dr iear d ShriGi1-29Q0Hcn JEBYd) 8s #he SshtekEXRuREES of
vol atile organic fluoriding agents useful in this

aspect of the invention include, but are not limted .

to, gP@ﬁﬂéf“B?FfPEO&Bhé&ﬁWEQIp@rﬂh%o?@gﬁﬁzéﬁégmﬁmn comprising

afunlificOiTBichfane ©f | fhétReplifRnfhs MD £OMUANRLERNS such as  a

thereo&i Gaseous hydrogen fluoride or fluorine jtself

RGBS &BUSnHEHNY FEOR BRGOEPERESRecatadyst prpRdsHied comprising a

pEdbt G CRENTHAY 2 FERnmeRY SRV alBhE Al R oh QAL R&LiHR Activator-

the solid oxide with the fluoridi.ng agent is to

SYRpaBr iapd an ralueipacariepeigent - Thig dnventiers alior engAmpgssgs to catalyst
Cdi zo eql i . . e .

Caiflch eomltfish | FrabhaBe WiciMledipy €' MbBed clefn, or allome, &

pevieoniagigh [agidicr astivator-gipbort anstiadmetelinepelormatina ot hInpataltheytlopentene
[ .de in the formof a particulate solid, thus a

oggﬁ%%g&%bgchloride ion is added to the oxide by

treatment with a chloriding agent. The chloride ion

may DEoaukitcot Bitendingdy belbowyd tydhanratigalestasdnantsy thefreackion schemes
i i i. .50l T . | ect of th

N AT oot 30 SR Ehyel (A0 U 8BS e hiEgaceed

sedutgdn, ovhildi tnigethyhtmidumi @yLA)hdoes aloti nAsgndsdaed. inABsheme 2, if the

chloridi ng agent capable of serving as a source of

chl oride and thoroughly contacting the oxide during

the calcining step can be usggd. For exanple, volatile

organi c choriding agents may be used. Exanpl es of

vol atil e organic choriding agents useful in this

aspect of the invention include, but are not Iimted

to, certain freons, perchlorobenzene, chl oronethane,

di chl oronet hane, chl oroform carbon tetrachl oride,

trichl oroethanol, or any conbination thereof. Gaseous

a1 r o o o
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the oxide with the chloriding agent is to vaporize a
chloriding agent into a gas streamused to fluidize

wo b@esudsetd oxi de during calcination.. |Inlone aBQEEUB2005/022540
t he amount of fluoride or chloride ion present before

caJcrm the solid oxide is MI from?2
a1 ARY otiars! pied HehE Rt pRRReh Rl B - Britopty avoms.
thé@@ |ag@t gr@fqi)st dag pﬁﬁicipgte(iff tl@%-erﬁfmr?aﬁ@HB}o%e@ 'shdv?rﬁwﬁér%ﬁo%ated to
before calcining. In another aspect, the amount of
the |0t&9r1r>raetaloronamu@¢,r tHerehio forpingsibn zibetiwnelusinegn romgowtteand the
2
SRS LSO TPAR. SR SRR TR 0L o
wigilel the inelbyli grovra o€ Thiddanaddur i ng ‘cal ci ni ng, such as when
calcined in the presence of CO4, there is typically

no fyl ey ggp Qlnddll & 'bgebr%u‘ﬂg %ﬂ ﬂ#1 e]%SJd elg ?Eﬂéﬁ‘l’ig e]taegt%{ Qifferent

cal ci ning.. Onee I“mpr egnat e
alwmda’chagmms dAC@S{) &JA}I anirg widnhteb kletinn afenptebamt dn tsolution.  For

|,u b L ~guction filtrati
ex]argﬁ qf h (Ellt-I B0 a % ang drfy[? LR 2y ﬁi&eerpre/sar& dltln so %}ogy additional
alldnlylacrygl,opa’rlla:het laﬂaald)gdne to ﬂ ztddongiha béhelvsd &l Bcoaq:mesﬂjldo irea tpeecontact

o b RIS B ECEL L R Hh e o

etlt)d)enp r\ean;ameocﬂthsed tolr e;atsedi:rlsed Iﬁﬁﬁt— AlEtm MIdhachuhﬁt{Eo &iYROFi& to the

ol .ume reat cc/ one a t he pore
folyiting i bongh BATdh e Ao S oG A PHE VO Olefins a
a Suggke@ttal dike pore vol une may. be greater than 1.0 ccl/g.

Further, the silica-alumna may have a surface area
greater than 100 n2/g. In one aspect, the surfa%e area
is greater than 250 n2/g, and in @bt her aspecy, the
surface area may be greater ‘than 350 n2/g. Gengrally,

the siljca-al om thi sRin on] has a umjna
contentbyﬁ m tg%g % M_n _®&ne EV@ '

content of e silica-alum na may be from5 to/ 50%
and in anot her aspect, the alumina content of e
silica- aIu na. may befrom8%to 30% al um na b

“wei ght . sul fated sBlid oxide c rlses sulltate and
Asarlfugté%tg% ﬁﬁ 'rﬁ%ﬁerﬁé) 'H)Oc[}gﬁs@trfaﬁﬁﬁﬁ o@%m?acggf% tltﬁt %{st gvoglgl arase from the

an@pgdusratdmpcycldpentsndsf at ed oxi de is furt her treated with
a netal ion such that the cal ci ned sul fated oxide
iR i
ComBS bE8%s S, B plOBTARESL: ¢ LT WAL L
prtqontectﬁhvetadlpme 1 hleccsmctedtoécﬁmd)rwtkyma, a posftmntaetebd rayrda: activator-

| su th ?u‘?c?a ﬁhﬁ’ﬁa@%p&een%h% n;l"h} the ca e%onepom 1&}”0{ ﬁpe 81ver‘iatlon can

or ex
coaxprlsb amr abinsndclabgentab t(Es WG 1G,aH) anmin rulmmnsaycfogéreenel (@), whether

ect, this roces erfornmed b or m
ec§ie R Do irpsiaT MRS el TaB) 8 SUFvEprectich HSfetertly
SlmllﬂQhOihlsOﬁn\A&ﬁﬂicﬁf ,alsbneﬂdah‘@ﬁtssﬁd"la daslystedorigiRBRA it | Pprises a
of the sulfating agent h bee dded. Suitable
Pf‘fﬁo@tﬁﬂr‘%“@ lgesne-s P’%&‘Mﬁf&’ t}f}l Aradomet P‘i)%tﬁop@ateti geidicrpgtivator-

supvet, afd bhiRenaade0Mpedbs Ol?l@llﬁdl&h@é‘daiﬁsﬁsh@mé heidd the references cited
voIat|I|t and | ow surfacé-tension. The anount of

abQ\f f Hi%e ‘tyahc pPredetab e SRSEISS ¢ 8t i (g Fisorperidereniape f (Bmor a

zmlorfa el Ry
oy Rl By ORI el i 0By Phcticbepeare by he
where the wei ght percents are based on the wei ght of
theRsoIi? oxi de before cal ci ning. Oncer npregnated

with_sulfate, the sulfatel oxide may bel dri by any
@ﬁi odfknown in the ArtYincHkedi ng, g#% n limted to,
ioh filtrati®o®ZFol | pwed by evapB¥4uiod, drying
under vacuum spray ‘drying, and the |like, although it
is also possible to initiate the calcining step

i mredi ately. In addition to being treated with an

el ectron-w t hdrawi ng conponent such as halide or
sulfate |on the SO|Id |norgan|c OXIde of thrs

o, . Y | T |
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source, including netal salts or netal -cpntam ng
conpounds. I n one aspect of the invention, these

wa@eovpow3ds nay be added to or inpregnated ont oPCT®ES2005/022540

solid oxide in solution form and subsequently

converted into the supported netal upon cal cining.

Tagctien eibargPsdisalered sltviecorivhsihgeprpratashindrperdently.ur t her

conprise a netal selected from zinc, nickel, vanadi um
silver, copper, gallium tin, tungsten, nDbedenun1 or

a conbi nation thereof. For exanple, zinc may be used

to inpregnate the solid oxide because it provides good
catal yst activity and | owmcost. The solid oxide may be
treatrae Mirhbtidietod! ard alirBin&dyclPéntdme C @pdrAi pidddStaGEHEP QU AkSallocene
before, after, or at the same tinme that the solid

GRPEG: &1t MEHOAYIRIH CORROE e @PY GR-Uplithdn b6 REpsemhi ivention was

rﬁ%&l{itglr‘b;@;biy gab L‘hlﬁﬁlﬁﬁ@ﬂtpﬂ}f of ﬂg@hﬁﬁglgselk Bﬂ)dﬁ&i? oﬁﬂll& 'aﬁﬂﬁif/dc?&opentane as
W%le ARy o@sl@thé’éﬁ‘ﬁteé’@t“élﬁn When BEAveif aﬂmr%@@ﬁcaé the ygpi exgphapluminum
Bidd. oK %@@M
[im tcégﬁ?@ly’gg%i@ﬁg d?Qngel [ n%nflp{:r}t%sgjg ﬁé? % éo%lumlnum
I@qt@laémhpmmomﬁso basedtuper ,theamchthebie dfi deminpaiclopaitangs apgorted in
thed e
2 I8 DS Torl e R IR DI n IS 1994, 466,14,
al‘ﬂé nusiteg ﬂypre@eﬂldw ngethisi n@nlpnszngt élendtlmmbyc,lommsnﬂm th place of the
hdrawi ng ani on source,
gﬁﬁ S{ r? a’cc?’j}?mglt PePen\ém(r)eﬁ tai ni ng conpound are
contacted and cal ci ned S|nultaneously I n anot her
aspeé&t anothes appeehef fb@eh‘@n@@nﬁhmmnmawb ef thoprexontectedviniztture and
tﬁé"}f)&'tc%flt!a&em rva%?1 %u@}pthgtr G ?«%@ i cM?L‘tCé%?rﬁa[oglhgf? Ean B tailored
Irst perio t1'me prior to contacti
fed stheu rdesivedt hctchie', aci thiec mathod velt erepsumg dhd ca@tyse domposition can

| agcgogrgﬁgogggﬁﬁr}]g %8%}%20%&?%?&%{5‘3%% cgonefpo(g {554 é‘l\ﬂe,t i qnﬁ SSBECt &]I‘le catalyst

campositatno of sthjsp daventidoh eompma@sa tpr@:ﬁntﬁit:téd hﬁétalmﬁﬁ)sr | i pecontacted

acidic activator- or ter
oGy B ot e B L PRAEY e GrlE e dt OB acidic
abtevaadrisopseet. 11 anemMiBd dkped), thelbAthes c6MPbAtdn $OhisdnERAEOM Gomprises a

rior, to bein ed into the reactor
P?“r? %ﬁ‘%‘a‘ﬁmﬁﬁﬁmﬁﬁ ;?rPé’Fﬁc%‘ﬁtﬁt@rPfgﬁ”GQE@ U} mpgune gpygegptacted olefin
o@lalkyné(afnkioeu§o@¢dﬂ&@@8%1dﬁ@a@ﬁ@@ﬂ§®p§@| id ORIrBBr aspect, the catalyst
acti vator-supports that can be enployed in _this

CPRPRIHIO AT HA eInBention e&amsed 2 PISFOTAE F@tanE’PeSe Papesiontacted
oP@ﬁcallﬁnﬂa@lﬁ &;hgp oufd 1&6%&%31%&0’5&1 %ﬁﬁndtg4alk§§163ggd 2/ drecontacted acidic
6, 316, 553, 6, 355, 594 6, 376, 415, 6,391, 816, 6, 395, 666,
agihgtor-semwpit. A yeigngther aspact, threenialysh eomsppstiomef Histisyensign komprises
aFreORb & hnStallNGRE Q%r@éoﬁﬁct@&’ olefih 6F R ?Bﬁ%cfﬁtacteﬁ abiif activator-
entirety. The Optional Al um noxane T

swrperia et aluminacynlensaiane pmlemmacmlq@pmvmq;l eI:.n eech af dheps tispects in

, vHEPES Joh&%n&%%f 'tﬁ’ n_pgscgﬁtaéte%a&t gs@c%nfgs{ealrh &?&e‘var?t the relative

| east one or ganoal uninum-ce eas one

. a@loélﬁt? of @a@T cerpanghie i thermmmm,ed an chosttontaest m{‘tﬂres are typlcally

B8 5L 005 L e B SOIBLL S 0 i
pm@maacaé@nﬂetaikwpnégm mecohtaatsd otmﬁoa&inhiﬂihrﬁ esmpeundah preedsticted olefin

nobo at | east . one ionizing

E %% %8HH%?P%H§C%%WﬂPﬁ%?P@ﬁ thereof. In another
aspect the optional cocatalyst may be used in
t heprecontacting step, in the postcontacting step, or
in both steps. Further, any.conbination of cocatal ysts
may be used in either step; gg in both steps.
Al um noxanes are also refeerred to as pol y(hydrocar byl
al um num oxi des) or sinply organoal um noxanes. The
ot her catal yst conponents are typically contacted with
t he al um noxane in a saturated hydrocarbon conmpound
sol vent, though any solvent that is substantially
|nert to the reactants |nternediates, and products of

' . L, . .
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used. The catal yst conposition fornmed in this manner
may be col |l ected by nethods known to those of skill in

w0 b@ear1321 i ncl uding but not limted to filtratPONUSIN5/022540

the catal yst conposition may be introduced into the

§ %ﬁrrerl zation reactor without.being isolated. The
il of ehefratalyshisemnesitim infolymayizatien Brocessesin

ol i gafRhé gsp@étumunm&{%,lsm%ﬁ%f MORG&HBn LA Ak lé%&%}f}ﬁem than

conpound can conprise 1inear structures, cyclic
TeRiEys P‘PTGP}ISGWééhat apestigriemalcPpporiertsLine dogsfnoinivolyh preontacting the

¥y e SRR TR L 4 o

atons, and n_is an integer from3 to 10 are
encorfelisEigatiops ping thewpi@lysts ehthistineentipmeaadye qarrirdiost ip any manner

%Whnhtﬁé el §9ch0961§ﬁ1éﬁééh&§ g%gés%esau}ciuﬁg algut? %@ ﬂﬁ'll?tgcﬁj to slurry

| kyl having from1l on at oms
E%@Fuqﬁsoﬁﬁs phasg pslymeazaéloast, Q@lummuorbyarﬂhheshke including

ﬂnﬁ‘Mer@atc't&rbonﬁ)ﬂ{ahQﬁ e&loi“J M %aa%g_go Weri\%;}t?o ZOan&%w%gigotPe art to

structures of the or mul a rern mis
produed etllylege-eontgining polyme@ @ be uﬁﬁled) Fonbrenmla) a"sidr¢B)eactsr can be

l}tgﬁecﬂgﬂﬁﬁ%ﬁ r&c}pgsegr t‘ﬁg Qeagfapr}lag %61 a um niﬂu cio%lﬁgnlfohﬁgé %eop reactor

two coor
arsn & bentinuersatirred redcteroor di naterxygen atons, R
represents a term-wnal -al kyl- group, an_d Rb repr esents a
g{ Lg?\fﬁgsiﬂﬁl é‘clacg‘;a(t)l% é’?ﬁ‘%r I &k RIorsil iont I8 n%sgg ?o o biya erlze ethylene
calcupnlymmm @ﬁlytehatwﬂbarcomenmneram ‘aptdspaegla tgﬁczalpallymhﬁatmﬂ method

ié HIC ?ntelﬁ%gaanr gro%(%%fe{ %l_ | owklea%réﬁesgn glg Iﬁ% Pnge% w?uch 1s well
luloen eih lrthé et eﬁ&dﬁfs ozhgalossc:1 t flysb ieRahgly i@ U.§.nPasnt ¥o. 03, 2481700 which is
G -C uc net

1nco&>(§‘%e&( %f T aeée&?fe %.Wﬁ eﬁ“@?pu‘%ﬁ?ﬁ%?%ﬁ‘ﬁ%@é‘ﬁ?ﬁh%@ﬁ of the present
mVHnegtefor SlaaplockReddlle tHoEb anoEidOopRAtor b418e type dlgclosed in U.S.

0 0 ds of. thi.s invention inclu ut
ﬂegmn\gt é%ﬂgﬂl f%g:png &ﬂowt%e {HUWM]Z% @f stirred react01s either in series,
atdiyl, af dﬂiﬂHﬁM@ﬂsﬁthefébf heel (R 140tBR ¥ &M tions are different in the different
i SO- g %‘I - al um noxane, nbutyl al um noxane,

TPACHR i pls g arRerated by referegde ATen. Holeamarety.

I so- butyl al um noxane, 1- pentyl -al um noxane,

2- pemt Yhetdspédt, W%zat?bnﬁ@rﬁf)éﬂltuﬁl HRRAEARBon may Iange from 60°C to
i so- pentyl -al umnoxane, neopentyl al um noxane,

’88Hbiandin anpther hmeebpolymhmaeom rgatioaempetranes ramge from 70°C to
q jé erent types of R groups are enconpassed by the A
present invention, nethyl alumi.noxane (MAO, ethyl

al um noxane, or i sobutyl al um noxane are typical

opt i gnalotheoespe| the pelymeszhtion rdabitonagpied llysicoe ip@sintrt Mfdsphere,

tl?gt IShln§ a'tﬁﬁ%p%]rlelon'bstaﬁe?e al Ufn é’?‘%%ggs A g‘?ﬁ ng’[antlaqu anhydrous

0bndlilmbtlmy,l al ﬁhm albsmipe roém&@tals\/tﬁé Yeactdid beis. SQ‘H&EfoPG‘JS dry, inert

%11 R1;red to as al'um num oxi de),. pol y(et hy]
Fom< SXF’E@} BT%W PBoty PEab UM ﬁXRWaélX i ?loyed in the

pbsrﬁmﬁzettioﬁeéaytorlt |s also within the scope of the

invention to use an alum noxane in conbination with a

trialkylal um n ch_a isclosed in U S. Patent No.

4, 79&“ %6@ e Epert Lﬁ??ePfsﬁ??%FﬂEé’FﬁSF%%bwn}f BIeETEh that does not
térmiratesthe pietregtingnt stdpe aly §pRAy is NY FREuRhEAE ElﬁfﬁBieeﬁ)ﬁﬁle formation
many val ues of n in the alum noxane formulas (R Al - )

and R(R-Al-O nAlR2, and preferably nis at |east 3.
However, dependi ng upon how t:he organoal umi noxane is
prepared stored, and used g#ye val ue of n may be

vari able within a single sanple of alum noxane, and

such a conbi nati on of organoal um noxanes are conpri sed

in the nethods and conpositions of the present

invention. In preparing the catal yst conposition of

this invention conprising an opti onal
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al um noxane, the nolar ratio of the alumnumin the
al um xoane to the netall ocene in the conposition is

waisaaloks2f rom 1: 10 to 100, 000: 1. I n one anot hePCHEpHO$/022540

the nolar ratio of the alum numin the alun1xoane to

the netall ocene jn the conposition i s usua

of gregmoatmpinum merpReyFHS FMPEYRIS SE ot UBTARHC %\tﬁ%es R TATPS), upon

p@ed@llﬁgcuhg tRe a@tam@ernez aiglaﬁdmlﬁlgﬁlﬁnlo%@su@mmtanm&m N PRetreatment

range o /L to 1000. ny/L from 0. 1 my/L to

PIRSDIGHYAIE, %wa]ﬂy, olpﬁt 1nqlf~gy1qgeqs§11&,b lp(weSGhan polymerization pressures, and
'PR%J‘ APGR ?é“t%o 19810P%cMREP Y ST t

procgg%res HﬂLagﬁe S kﬁomnBég@?Le gpsc Engy noneaqmc

PestregmgBirmsesswad mframeatlpp@bmcmrcsewg tappsi €46 lsE@d in

U.S. Patent Nos. 3,242, 099-and 4,808,561, each of

whi ey Je3 ah&ﬁé}ragﬁé’c@ttﬁg p&%m@l@gaﬁ&? %@tldﬁeﬁr@ésﬂre dafl bbtaﬁy pressure that
ent i rety One exal’rp e o0 how an al um noxane may

dpesaphicaningts thespobaparigeiion ropetien, andityriopllyicendgripéat 4 me%snre higher
I

ol (DU SRLURN ER0n0GfebR Hofarldbn froBlT Rl Tbe from

a@mcgahmalmmg L) h@%mm@@ﬁ@i kPahilh @netber dspack melymeprizeidgepressures

n t
oINS Bl bR T B gl oo RED! FYA Blogbll g wsd n e

pelychenzation pro¢éds A thid) mvaitlum‘tormnmiepomn: m@culbnwwmf

whi ch are enconpassed by this invention.

Alte r

i eac?ﬁgg h\aéﬁﬂ)é{ %lnf (%%m R EﬁE‘ ﬂ}%ﬁé%g%%dg&é% Et?th& 1‘3%'&181@ c%onomer is
igrodyeidaintsd theatepction Lasine &8 sngi'@reat ada@@pﬁeprcsimef dteedesuﬁd polymer

L t

%gB(BS S@ E}%ﬁcqogo nge?‘ Q{)mpcégﬁ'ﬁ)n%)éésng% blf@\i}gﬁp? %) Ii(? G/elght percent

cpImondnthe Q)aaedc ah ahy Sd)talc origbss of:- |tm nooomen gndn goradmdnwa,s bowever this

met al | ocene St . one anoal umi pum c

oS BB el 8 bRy AR R B TR ebincatin
ah@dé&dire® REmASKititinC Bigis) M@tﬁﬂiouﬁu meblyrra:ﬂ dufficichiner give the described
C risin tion coc talyst one aspect, the
PEETHCHFATPO 16‘85%%’1%9 §?p° g?ed canks uSSﬂe al um noxane,

at | east one organoboron conpound at | east one .

i oni Rolpmetizatibns ltsmg[:theu c‘a:ﬂalysclrr bfalmy inventimnrah be) partibé p@dh any manner

In ano her e cocat al

ki Heinp Pl SRPLEPF it dp e PP BBt gt Bfhae, bu

a@f hdd Hiatifed stiepslumdyu rpoly@rerizativys,C Qabi. phdse O rpolg'fnerlzatlons solution

cocat.al ysts he used | ei:.t he p i n _bot

rEBEpuE bR, gl HuaEE o R SRREIBBF b EBiip AU o merization zone
KEOWP i 58St Whrd e b@ﬁﬁ&oﬁt&ﬂﬁ@%@ﬁnex@@iﬂ&utm&d SIn 6Me aspect, for
conblnatlons t hereof. For exanﬁm&1 t he Crgﬁnoboron

@%Bﬁﬂgregfreqc];ﬂr gan h@, uiikized for, ORFRFSSE & dhe reaction can be carried
ol SRERUEHNR atl@éiﬁjféa@t@moﬁrhdeonﬁmfdub‘ QAR ARG, DRArAber aspect, for
conpound, “or a conbi nation.thereof. Any fluoroorgano :
SlURRID the p?lmem@@waﬁ@pl%@@ b@f{émc?é?r%ﬂ%l oRtrising 4 Hurshpolymerization

i
o b il T, | SHELC HALASRANA 2RI AERAUGY o el
kppren frothera 84 itFhide thedmedrbanes waiely ama digbidrimtler reantipn lqmjiltlons The
S'%ﬂﬁéh?" ast@F&Jﬁm dT?c?JAh%QioEsoth% b&dssal Ianﬁq %;H)ﬂl?ﬂ%a%ﬂa? as this
0 uor oor gano boron conpoun
tﬁrmas sat4p Bivhide compainds and eoppesitionsshai nfalyeontribate éa polymerization
ni : oL:0Qr

p?{cg%r (])%(Flglg%g Bg}gfﬁéca&%ﬂy ﬁlg{u % :n% élrséeci # ({lﬂlgnt? ﬁﬁﬁlrdg,?lgu? areg{&g limited.
td,ccyclohéxpng, |1Vcﬂduyanb,yn4bntgmj qiwpanm mpernmandslpenmne,byeo@eﬁtm; and n-
nanme as the context requires.: Exanples of fl uoroorgano
borate conpounds that can be used as cocatalysts in

the present invention includg; but are not limted to,
fluorinated aryl borates such as, N Ndinmethylanilinium

t et raki s- (pent af | uor ophenyl ) - bor at e,
tr|phenylcarbenlun1tetrak|s(pentafluorophenyl)borate
l[ithiumtetral ci s-(pentafl uorophenyl)borate,

N, Ndi net hyl ani | i ni um
tetrakis[3,5-bis(trifluoro-nmnethyl)phenyl]borate,
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tetralcis[3,5-bis(trifluoronethyl)-phenyl]borate, and
the like, including m xtures thereof. Exanples of

wo baweoosegano boron conpounds.'t hat can be usedPEEUS2005/022540
cocatalysts in the present invention include, but are

not |imted:to, tris(pe I or o) or on
hekgijeg [T3'p15a113b |ls‘§)t)tltﬁlilq B Gé%owﬁ 911&1 1% rPLpO erizatl%P %xamples of

this] t&,%nolbgf hddbing # B supasntt &l eqﬁ4 3451I tlsoughS;N613,484; 4,737,280;
i ntendi Aig to be bound by the follomnn? theg thes

and B HIPBEL cath afvihirhds rrﬁaweraﬁ?érbé{tf%fmﬁﬂ%? Befeir ?%‘E‘ﬁ bor on
conpounds and rel ated conpounds, are thought to form

" el Wééjiom aghk n%venﬁﬂh Ogﬁ: W{iﬁn pglgzmnhiarmgni whdtor includes any
or ganonetal conpounds, as cl osed.in :

DB GTEeAYFR PTG R R RAPEIR "Dy TRl sgpeble of
pd1fndrizingCBibtih GhohonfeRNRY Plolitce BdiopdlyaMeR oﬂfcoplﬂgﬁm hidrthe present
conpound can be utilized in this mveglejals ﬂ » ctors,

ingeient Suethieagipis 4An FRERTEE ST HEACHY Y 4AY %ﬁea8t8ffp8 P s?

NBRUBEhsk Redchifs € dise OffuidiSed b&iteactors or

OOB%%E1Il ‘#@ﬁ?&§$§g|ca P ; t%e éanﬁﬂP&%¢ t he !

tubhlanrea@mgarﬁ?cburboreeﬁoﬁ rcap IC%P@@r‘@HWél loepapreharigapliagps: Sclution

ed | @etall ocene is in a range

K%én Cm]c ]égg ed¥%&i gﬁnﬁ%&’of bor on conpound
perrnOJe of netal |l ocene conpound. |n one aspect, %1 )
am) ubrlynadrizhfieroreadipiy aniabiofos ﬁheopreafqnh B’W%}O&é:ﬁ CB]aplaie at least one

HEQHEH (}eeldssg? x‘?sat ?ea&%%@'f&h¥§s‘ten§ 3078 oﬁt@l@st@%ﬁblbﬁ%@ﬁ@oﬂe‘ﬁts at least
0.8 nole"to 5 noleés of boro

Ommmdstmrat mst@ngpommmep@@ws@@r% ahiyitablp éombma“on thereof.

onal fer CBE AL M lond, Br @A8bination of, a

Sﬁ@%éé?“*?ﬁ ﬂ%@H #Pﬁ%%gﬁgg%ﬂﬂgr5V|dgs a 2a?a yst oo

caBlFRaRIrdge eysmmmnmuun@a gsteingasoolivg sy sien.d dlb@@tﬁécych@g system, or
| east e orga mn St 490 Slirect 1 £

a(ﬂogtirc?lrﬁygcer& Sgl H cgorr]sI 8&%1%?}1%5}89 légﬁja 88’&8 ‘JaF%as a o 1erec recycling o

caglyst] @ﬂulaﬁﬁ; an/caltclym&u [eoemhlly, a;nntm‘uuuSt mg¢e|:@§ GF $asipiige ghe continuous
0 tlona cocatal yst. In one a h

1@('9613& 1‘9}1>;§ta %f:atfdggts'{m gﬁ %t ;hlté] a aﬁ%e’r&%}n reactor and the

c@x'i‘tﬁlu@l!isgﬁﬂl@bé) I G Rettotof Afusherivh comprisingpaymer pan‘ml@ and the
conpound or any conbi-nati-on thereof. |In another ‘

dgdygbct . the opti onal cocatal yst. may be used in the

precontacting step, in.the-postcontacting step,.or in
bot hP&&ﬁx@ﬁzaﬁEﬂ fréda et sysaérys oD i medennmvmfnon@@atcampmesone type of

e used in ejither st ep.

elrpre S oG gt Bt g g pss of rsctors
oyer%eﬁ Rabaaticl Nd b edries. g l\ﬁﬁﬁpla S&Bﬁﬂ dys?an&(bﬁn @8Bprigarhcigh connected

ich is incorporate erein ef erence
tégﬂther i g PO CP o EA LML TPL st e potymer can be

YO iMBhE Rede @R IndEIC bhedBett 6F &ﬁhﬁﬁi@ﬁ@ Adt fhw the pﬁlytnhe can be

c tal yst conposition. Wil e hot bougg gﬁﬂ}heo¥%@d i S
trebfiradetd atsheond gesstor EPOIymgrZAAN Bndes ARHIFFRIC FRbYT frnditions.
capabl e of reacting with the netall ocene conpound and
convey bidW3pdch 6f B LAtk tRMEME pblRindriAutioR tcacidt skt aah Icﬁmmw at least
conpound. Agai.n, while not 5 intending to(ge bou ¥rnaﬂor
qmelmwsluw rgagtop e |SUely E3COFaATe fFREVR dh ihe HhandhFAnc Sopise Ve

Ko ﬂ;‘H)SuI:HJBB{ué G c%ﬁlpﬁEb 4 SREIB 100 oF QrEpsst 1&){)3 Multlple loop
conpl ete y or par extract1ng an _anionic |igand
reas@s biny/canprise bp- vartica angdrhprizentederpss Jb shisry(pebyjmesization can be

4), fromthe . .net VAL, amples of
PBrbe A SO 56 M (PR B bl MR, Examy
it is ionizes the netall ocene, abstracts an (X3) or
(X4) ligand in a fashion- as to forman ion pair,
weakens the nmetal -(X 3) or mepal - 10. (X4) bond in the
nmet al | ocene, sinply coordinates to an (X3) or (X4)
i gand, or any other nechani sns by which activation
may occur Further, it is not necessary that the
i oni zi ng ionic conpound activate the nmetall ocene only.
The activation function of the ionizing ionic conpound
S eV|dent |n the enhanced activity of catalyst

e
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conpared to a catalyst conposition containing catalyst
conposi tion that does not conprise 15 any ionizing

w0 eoveo130npound. Exanpl es of ionizing ionic coP@DURISS/022540

|nclude but are not limted to, the foll ow ng

n‘gounds tri(n-butyl)amoni um
f‘@ta lsK5obepts tipglyde) besanigr Aexane,i qynloberaye, )(&tﬂnm,mnqlmsobutane Monomer,

E&&Jn@kba?t;ﬁ oiriﬂl Ln}bc&'bﬂb omdr" b nc&‘ﬁb@(cll%@n?%;] OOB qfeactor where

tetrakls or at e,
p(gylgggtpzagggocgum ﬁg]yny,npﬂ*ﬁ@nyal) Qngwart@w temperatures and pressures. Reactor
botné R o Bt Vs [:3,-5-bi s(trifluoro- 20

nmet hyc ) phenyl i o?%r{ﬂéé)ettﬁetsroﬁm%lﬁ [ )ammo ium

tet rak| sé pent af | uor ophenyl ) bor at e,

N5 Nd i [refeh nodher | asprict o this maktioppthe Oiown)ebl@attmet;eactor can comprise at

ol ?fﬁ@&)ﬁé@e %h'c{ok nSlH:'H]s ﬁéxﬁﬁﬁaﬁ%{x@ &% C?%L‘al?lﬁnrl?a %eﬁjécle stream containing

N, N-di nethylanilintumtetr
91°) B Frqae aronpmeds ¢primubydhaericladrihmongh the ﬂuldlzed bed in the presence of the

a1 Kih 0 anl ! !
da@dl '\{ kot §e(r% %lan?nér{irﬁt?% ; g{?%ﬂi l)hF %r E tx(eft i G40, be 8%41@&/{1 )frorn the
%‘H@lﬁ%ﬂ P%@@t @quid?dl\bastknmbhké sembior: rfimnitaneously, polymer product can be

a enyl tri phenyl -
Skt YOl L ISP YOS Bk absh mc 0c
poéstmmzﬁcé (awnombry led:iogaatrmaset:ﬁaqmdsre oyl CafpRBiaWbcess for multi-step gas-
24d|1m??{£¥ rate, triphenyl carbeni um
e(rkzgt 1gn of o ,hlg V@Héh Pf)? (ﬁr%lP ymerlzed in the gaseous phase in at
lba’st }Dmmdep‘ﬁﬁbx&rgau@hisetﬁo%eﬁl&ﬁmn%ohéss(vhﬂé fdeding a catalyst-containing
oF 0 em;ffg% é’ﬁ g ?/ ! orate, tri.phenylcarbeni um
Robmex fo B ¢ O mﬂ% 5088 fod @coqdr@bgmqr@gﬁon zone.

tetrakis(p-tolyl )borate tropylium
tetr @klstsm randtbérydspdao rofl tties 1ntvérﬁi@M the PPolymerization reactor can comprise a

iIrneth henyl )borate, tropylium 30
t%lbq.{l ar ) e%c 0! ( 34Félgla]]a%ciaﬁ%>r£ §‘| ;( glp'@rs by | fadiepl initiation, or by
dtrgaﬂdyaig th¢ Cat@ydas Spichilf hid@r@- CBELHHMJ[I(}I{J#;@ tl:rlzgf?&@t ’Fubular reactors can
ro%)%{ gm t ety aki s(pent af | uor ophen orate, |1t
PET FARPSTOBEHY TP (e o pARamRAL )m‘E}é"Pﬁt & CaF"’Il}fSﬁl aggrpdded. Monomer can be
eh&ilﬁ%inse(rpiﬂ&m)gbgeeﬁ)sf @keBm elridtlﬁﬂréﬁ'ﬁbed at one zone of the reactor. Initiators,
rakls)( p-tol yl)borate, lithium"
Cﬁ%{Yngﬁng(Oﬁpftelp'% 0)31516913?(11@ cap |b@ ghtgaied in a gaseous stream and introduced at
ah6théradons o2 -1t itk RS e
tetral ds- (3, 5-di met hy@a en;?hlg%gﬁfgj?eém He{i I%lﬂﬁglymenzanon Heat and
pfeéftp%lfqu}@,emg}ygql @pr@m@telmﬁo obtain optimal polymerization reaction conditions.
t et raki s(pent af | uor o- phenyl ) borate, sodi um

t et r Biind{rePapYdilor BRM R cRtiors A izati i -
t et raki s p- ?gl yi) bOfIatee 0 (ﬁ%'ﬂbggmenza’uon reactor can comprise a solution

]éq‘n,egg(qt]g{x ARACHF.y D}lg@g ml@tlongm&rmnnzam ﬁielrs(ﬁnbn&f is contacted with the
cfﬂél??tacg?‘xi;@s?tg&%ﬂ%sfaﬁﬁe@%% (1’)1}631%8 A catri é’f Comprising an inert organic
dilyant gF %585 gRenomer canylest Q;tgfg}q)}{g:;h If des1red the monomer can be brought in the
viRt bk Sato Q:%Hﬁ?tj; ‘%ilt‘kp Eh%pcg%g)f T é)c%grtﬁ?)fodegtt f%e presence or absence of

tetraki s(pheny orate
ligd mapggrial. pThe pylyinbtragive zoqmoisasaantumad at temperatures and pressures that

T A
b¢ emplived (8t pdyﬂemimylblph@myfa)ﬂ)‘@d‘tﬁf CamRed®S ol and to maintain

uoro bor at: yl ) ampni um

‘iﬁlﬁopna% YR T ﬁ'l ?ﬁ-#’%?&é ut 5’@ SHoNA9HDN Adpquate means are
utflized dbei digsipating o) é?dotlﬁ}nﬂ@th@at dfdof

tetrakis(2, 4- %I met hyl ) al um natﬁe y%%e?i?%t}r?lrl)t)ut yl éﬁmﬁgbnr?auon can be
t et raki s(3, 5-di net hyl phenyl) al um nate,

tri(n-butyi)anmoni m '

te' traki s(pentafl uorophenyl )aI um nat e,

N, ‘Ndi et hyl ani li nium tetraki s(p-tolyl)-alum nate,

N, N-di methylariilini umtetrak| s(mol yl) al um nate,

N, N- di net hyl ani | i ni um

t et raki s(2, 4-di net hyl phenyl ) al um nat e,

N Nd| rret hyI anl I [ n| um

o,

e
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tetraki s-(phenyl)alum nate, |ithium
tetrakis(p-tolyl)alumnate, lithiumtetrakis(ntolyl)
wa@bkegionser, |ithium PCT/US2005/022540
tetrakis(2, 4- dinethylphenyl)aluninate l'i thium
e%fe & {}1{ SlSa%d argnlerm%t h a Qon Xm)s ma nernaIthg ’reac{or c Qamprise a series of
trafi uor oal tm na SO
at HastaiﬂleS(apmﬂbﬁfHau anplphe]mgh preakunmmhtosw p=ediraitn separate the desired
t rakls(phenyl)alunlnate sodi um
“Gki s(p-tol yl )-al uminate, sodium
tetraki s(mtolyl)al um nate, sodium
t e. t Tmkifisflidr 4&pdd:t|’t!’ftthg/inph&myl the ablymierizdtion r@xotibir ystem can comprise

t{l ef(fngtf”il% gﬂ] 6)? é‘fcvhﬁ rrc}{ehlg%! e%a%@%é g?a?cﬁlgilgnagfs polymers 1n mumple reactors can

mceﬁdeaﬁevaélp@ageaﬁﬂ BOTeadd M@0 KEpasdie! mlméﬁzaupmtrass)mimterconnected by a

t%ag%f?ra@%@feé e{lagﬂl )a[pg%l} atttg treglaf{e géer lPmymers resulting from the first

ﬁo@ﬁﬂeﬁﬁdtiliaﬁhrfbdcfﬂlr;ﬂtlb 1l dééﬂrﬂ&é@torpme&&Sﬁddmoﬂ}&idrﬁkﬂl@]( odnditions in one

i met hyl phenyl ) al um nat e ta33|un1te aki s

o((il 3thg 1g3ctRLs R plP?e Idé}'fef%t Lﬁ;ﬁ % opgﬁe}an% Wﬁég?lﬁrr?f the other reactors.

Aletaatdiy %o%éﬂﬁhtﬁ@lt if mdlﬁi%@i'éﬁétorstcﬂ?mbﬁﬂé e RehnbAHa@sfer of polymer

conmpound is not limted thereto in the present

fromy epg resptor Bt spspeniorRacers tiaecantinyadyralyesgizpal t PuFy Feactors can

IRGER! HFNeHbMatibh H@llﬁlﬂgp&ﬁrﬁo‘t Blhited BE @EAL YSIp reactors, multiple gas

conpositions may be prepared by a process conpri sing

prcte it eenliinggionrpf dpgn Ak BRmeAtipRsco camhingtiqn ebpgerdsrg reactors or

r ¢ C

Pl BBl St e or By e R B RUSEAAGH Rl BRRHDE avtoclave

rpategpnt acted with the activator-support.for an

effective period of tinme. In one aspect, the process

of p 0

n agﬁglﬁg}hﬁ]g ge%%fg g?lle%gttrl]o&l fhet Qia?ysﬂ %é?gtﬁ{l&g IIE@XIaﬁé:t(f Wf methods,

Inghedieg, @utanidmldtedltmr@nhﬂu@usiy fqeﬁ@géhmqjhsé pemptsnents directly into the

Wélﬂ%e Qﬁ{o'narhic}'orofﬁ)fﬁﬁi% Ef‘egst%gg ?H&ﬁf Edn@e{chx gf QJme or all the
er as the react of )egl ns,..to pr %

cefalysheompanertyprtior th ntmdeciag piremtlntofthQ feagior. nkndhtsuasm:ct femh optional

p%t%gt}%tglg és#é)? %%(ne %lvé %e%lgyctl%# oL P‘g%ﬁeﬁ"}%ﬂ’&%ﬁ ac 913 lthlf%]crlspect, the

ihenyicd oepeeltcanhbyhl)l‘eqzle r quviohal mretontadtongi stieps afoe multiple time periods,

R R b PO mee PNt doMofeRanliod Sptonal precontacting

sdpk caataled pladena adlzhit\oat @fecc&iﬂ@:lﬁﬁg tessel PAGLtotikfréducing the precontacted
-(grecontac%gﬂ%n1xture IS brou ontact W th t

he
PPPRFAEIR FFen e @n Jge:t *l?ﬁt‘%g}eé’d’ RS TF%C“’I fself, or any

oahllbﬁm théreb® IRIAirgth€ QatoR Gdultipdd p&é&xf@cﬁnﬂd@bﬂlﬁc&@ri@ﬂlg different
g typically from5 mnutes to 5 hours, and nore

St z&P‘Ini?m?eP@m 175“%1 iutthis asgect - ABY, rpreCﬁPFaEﬁmgt §tep%jGay encompass
ptr@oﬁtaéﬂn’gtéffﬁy' Sonibith@bY T chEBH HMpBhGHE SoludlyPbisAbptonal catalyst
the m xture of netall ocene, "ol efin or al kyne nononer,
argorsian OO hisnseeipda rauliipef entionylt preepniashing stepyican involve
d{‘f’férgltgxlfb%oﬁ% }é%‘ir{%r eHb@POrt, . 1s: termed the
"precontacte ture. Accordlngly, t he conponents of
t he recontacted m xture_are termed precontacted

met ailt gRA8HE 2SHSFieldiE Avveripn, Breopialysigrande yade binsawspusly feeding
tﬁé" Ehtd)£ CORDHEhE Gntd hBR RAFbe ¥ Bfﬂﬁngpﬁ%ﬂﬁghn T8sel atfdWhbsequently
of the precontacted m xture and the acid
activator-support, that is, the mxture of t he
netal | ocene, olefin or alkyne'nDnoner, organoaluninum
conpound, - and aci di c activator-support, is typically
terned the "postcontacted" mstture. Accordingly, the
conmponents of the postcontacted m xture are terned
post contacted netal | ocene, - postcontacted olefin or

al kyne nononer, postcontacted organoal um num conpound,
and postcontacted acidic activator-support. In one
aspect of this invention, inproved catalytic
act|V|t|es nay be achleved mhen the precontacted

o o o o o -
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conposition can be tailored for the desired- activity,
or to acconmmodate a particular polynerization process.

WO 2006/013BRE precontacting step may be carried OPCT/US2085/022540 -

variety of ways, including but not limted to,

bl endi.ng. Furthernore, each of the organonetal,

HUHERS @ﬁ@ﬂ@%@.{%%nuﬁrmlﬂdof@athereystpr canpmme,ctc@n ekample, the
foeflert Mventon RAEIQN SR B i s

gf %hesencgﬁgoundslﬁan bebgg%?g%%gﬁﬁ{é 5%@ o?ﬁé?gg
before being further contacted in the reactor.

Al t er nat i VROPGRCUng 4t least ene mefalinsentel 8t leash ope orermadinisem compound,
faﬁkﬂ@tt Rest chebRER Reifde rtttd ary 5&%& dHfnd tbefolhﬁaacpl%ontacted mixture

ypi cally, the mxture of netallocene, al kene or
é‘(P‘R%Sé“g A ansaranrhmsialerspowh iasieene preeertartccrgghoaluminum

- bRPAuRH Ht 8B1ed @ oM ScdnthcRd %ﬁ:ﬁﬂ bRLIRydeCasdt O, Pr ior to

contacting this mxture with activator- support to form

t he post Cdﬁf‘@%@r@dthﬁpwp@m@ted'ﬂm)@% wish ahteasttong gcﬂicetatlvaitor-support

U2l sbobn@ fefibg n

Fur t her .. ?; e p(rjoefgtg{rﬁ g{;:]tqg %n 3 P(!’S%%Had%%eql?%%rrer cgirritipe at least one

whidontzcted. maatadloceng atahasw one Ipeettqntagtedom@nbﬂgmmum compound, at least
e ressure

§QJ dcg{rég%thcﬁgeh Olé&r}?gﬂnal PheTt 9 tr Séﬂ’%e OSSR %057({ %fl‘gg activator-support.

hydrocarbon) and the Ilke However, such conditions

are nigtanpideraspent ﬁoagiaﬁm@ frequesnttdutention Brogidesmayrdoess to produce a

gﬁﬁ&ﬁ%&n(%fogyc al l owi'ng the conmponents to stand
subst ant y un st tbed. In another aspect of this

i nvention, the precontacted m xture is prepared first

by oontaoﬁpﬁﬁﬁﬁﬁ @rdaﬁbdM@nwﬁwwﬁoomppumd$ aomplisifg rut oleast one
ﬁl@ﬁh&d ﬁ@ Gt 1 1[9 ) X%

metall eoc 2 g?ﬁ ggﬁgr 81%(% 1 um @&éo%é@g? %ﬁstlonF 816{“ R&r alkyne, or at least
pieep e¢idie | actiysprespport ffor alﬁrm mrtod diotide dayfrm N peecontacted mixture
%gdri%ﬂl' l ecgﬁt%{edlcatﬂl lﬂ%c?e}gonel%s angurs. The conmponent s of

gfontact ed m tur are’generally contacted at a
t enperatu Icentﬁcttmglth@é‘cdnmcﬁﬂ (iiﬂﬂuret\wﬂi ﬁ@ﬁ dalalyfst' Eohpbnekes hiét used to

ontacted,m xture is pl aced in
Rl the FcBRREEE AL S0 Dolibly oRiatiiien 1B Treqppiaciad ixgure with
ddditiomald edtalyst Ioﬁ)ﬂrparhdmm RBmPAsihY dtOleaURROT he@Bocene, at least one
dlscI@sed herein, to formthe postcontacted m xt ur e.

FREOBBLELEH EARPRR dritbdedst ghe eleﬁr Op alkuee: 19y 2 dnastarne agiglic activator-

supporatbiviaxestiid tpaRod@6f Gihé tfolrh \HoRE ortAtRRIOhixnRD gorg}bﬁsmg at least one
recontacted m xture for any-length of tine and at —any

RSP PEepRFpr BTt £q PRooRPederespemiianBmcmbaTId, at leas
aRGostt @RtV WS Re, taﬂ@atqm%%t@on@c{ctehré@ldlc activator-support.
postcontacted m xture. For ‘exanple, this postcontacte

usual | d.to remain in contact for

t
't omit TR aPeE e TR 6.0k s i Pace €iher e or through
dtQeaSt GiRUWrécon@BiEhgRRs&1, tkRia Q@b IR ﬁa@asﬂhﬁé‘taﬁﬁ th‘Prro]ﬂmrg devices,

hour , roor to using this mxture in a mer | zat

WYl pL RUNPSRags ewevoéenene flgwt psters apnd serppxﬂpts anvlithe fike. Feed-back
PEREAAY 36HERA 1(58p§ fchil e H&V8n Q&ﬁféoﬁo’ﬁ Vgl‘ﬁmh?s‘:{ontlgﬁoug ?tglr stofgrmatlon
of time, the conposition conprises a d

%ﬁg%ﬁfsﬁ% Etﬂ"ﬂp@ﬁﬁrfh)w etepcanbd § COlaDlWéYWl eteeadapteddo measure a

C
(5) ggm@& F(fh??é;ﬁg}rnuzg}pE & ?i%clémentétgpec BWP% Yyithytheee heads.
th@rcty@mtqf\pamps,-rsﬂgp,wﬂ Oé)nﬂmtamaislof stnhilae typde df devices can be used as

E R I I —

of 'the conposition. Oten, .the speC|f|c nature of the
final conponents of a‘catalyst prepared as descri bed
herein are not known, theref@ge the catalyst
conposition of the present invention isdescribed as
conpri sing postcontacted conpounds and conponents.
Further, because the exact order of contacting can be
varied, it is believed that this term nology is best
to describe the conposition's conponents. In one
aspect t he postcontactlng step |n whi ch the

ey T

T T Y 1 o
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Contact tines between the acidic activator-rsupport
and the precontacted m xture typically range fromtine

w@2ethmset to 24 hours, and.from 0.1 to 1 hour SPCEFURINE 022540

typical. The m xture nmay be heated to a tenperature
from between QOF (-17.7 0C) to 15Q0F (65.56 0C).
Yeuiqye rcambinegonsetfvaems 4G0fed dndidon®Q) canoal@bbe (8% DECpachr @spective

E&é@gﬁ%ﬁ dggetnﬁllﬂg %%%1% brpg )9% f%hngpg)trngrg %ﬁmlc cogman-? g/n(gl tl(;gler ¢emponent,

wriothg hesited @wsiitgtandnfléheatelexfdbs tomponeiit, and as well known to one of
Ydhcaldyeffectl ve ofthe catalyst on fhe

é‘;rg%ngl cSE‘glgl iﬂ\ll% rg rbfog l?xam % a SFﬁa%g elﬁlgﬁe ﬁ)r mﬁ@gtf%'n%e(? gndI control can be,

odiy netdinoted tgta thertrﬂhmea'seﬂdw ﬁaetaf}d violiimefricflidv inie@d such as an orifice-

fflC ent to a adso n,.. | npregnation, or
@ﬁ %Vq %g ﬁ?%#ﬁre and the acidic

actlvatorsupport such that 'a portioen of the
conpdnendtBergipdch ehepeaaign caap@@dniicx te eomlﬁnetdmilﬁ)vdrie@e&i different

S43RR  l SFR OB BT R T BEATRSL A0 0 . 1o on

q:sp&p,aﬁoe dxdmypl@ (Ihet aietdllbgane |lcah @ Qii’&onthcftécﬁt&)ﬁlﬁ'a@' AM¥nIUAR alkyl and an
onl um net a

c?efgralélnayf Ssg Pieg c&ﬂg a?Séi‘?lng.]r aofétstd?recontactlng time, for example, up to 7-10

d'a@é ay ﬁdrﬁpﬂi’t’étqﬂé@ﬁtébt)sd 2610661 THB ftkiGhédhiatted bdMitici cah %ﬁtbe fed to
utes, followed by contact%qg this frecontacte
al s e

fhf%??lﬂ? Rrecgniagting yossel alomg gvith the &igated splidreiide component, and optionally

1861ei Al@hiahmSABAOT: of Qcomt }eg@}ﬁéctlﬁg tifen ufneﬁ’usu& bQ, Rf%xample, the
hour. to forn1the active cata yst. Mor 8

74 IrseRAINgdpEn heshertarnlondes Qifélteaﬂay@tas @@rﬁr@tsm@qoohctmg time.
R xRS Qﬁ’esse@&ncf BEcREEE imd: Qah AR £ Rour WHRP Wﬁlcﬁq{lea‘l‘ﬂéat%ontacted”

conposi ti on. ngwlses nmore than one netall ocene
RE{WS Packntsd rigeondrrseasnittingetsich diesdly dntorthy sactor itself. In

' ﬁB@l@Pﬁb&@ Bleﬁklsrfh&gnﬂf)l‘? Sail o-fla‘}é%gtamfs ﬁg}'g}féntté Bh%e bro Iallt together in the

nmet al | ocenes may npl oye sanme precon
WW@?@%&W@S@l Iﬁlfrth@ﬁ@ﬂ period plctieg meiop ts baog irotiectd directly into the
ure, they can be enployed in different

precbntacted m xtures which. are then used to prepare

the sane postcontacted m xture, or they can be

enpl &y aepthey agpect, er mworpp%mhtcatetyetobompmnm ean deided into the reactor
are_.then

‘f’l‘lﬁﬁ% gﬁgée (JE n&ﬁ&{g%ﬁeg Qntgna igl’e%ﬁ?célﬁg lefésg %lt 11 thls quec&rifgr example, it

lasq;mnes tdh%rahbl tarhnn‘aﬂm @xmsuretdﬁeheanqalﬂmnm @1 traated solid oxide to the

0 th ar-gan a um nu und i.s
26505 SRRERL A I8 PRI T PO TR B Rolfd o
tho lpeacbrqutmgldeysef raimhbrl albnd or Tiod. sollifies &1sdDdoRkaikiad HIRSolefin and
i L ocene &Wﬂgound tot he tota

SBEEb BB B2 S T AR SO TBB kel Bhe Sk e et
mk@nm&mnmﬁhﬂmoﬂdlﬁﬁx 29ddast et @Dﬂk%&qﬁﬁbﬁ?aﬁhéﬁ{ a8 be fed from
a

5GP B 185020 2 e el A o

ppecefactng Cdted taTifort b efidst precdifladtdd - dRidA0 Yioke ltﬁéﬁél{éaHay be added
from10Q: 1 tqpé 000: 1. I n.another aspect of th
SPRRASHY i1 A-ScoPH PreRonaping: sien © form @riecqudi RwC@ntacted solution, and still

st I-HAE RS niay ROddded QirbhiE @rtﬂ@'?%{o?mgfﬁim gngf" q}e other catalyst
generally ranges from 1’5 t 01,

cempoRets £pmalio beasdedrinrmauliiplp ﬁt@m ﬂoylhefqnbm riaclortsy)stﬁﬁ 1. In
a further aspect of this invention, the weight ratio
of ‘the netall ocene to the acidic activator-support is
typically from1:1 to 1:10, 000 000, nore typically
from1:10 to 1:100, 000, eyen nnre typically from1: 20
to 1:1000. These ratios that cinvolve the acidic
aetivator-support are based 0h the anount of the
conponents that have been added to make up the
postcontacted m xture to provide the catal yst
conmposition. One aspect of this invention is that

al um noxane is not required to formthe catal yst
conp03|t|on dlsclosed hereln a . feature that allows

oy
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Accordingly, the present invention uses. only A R3-1yPe
or ganoal um num conpounds whi ¢ch does not activate the

woredoalolseene catal yst in the Same manner as anPCT/US2005/022540

or ganoal um noxane. Additionally, no expensive borate
conmpounds or MgG 2 are required to formthe catal yst
conposytier B nefymers are iprrdaprd, they cah bh bughd &dte maritex arteles, including
byt abtemﬁ@émf%u'ﬂg‘% hoY8 ChntdmeR st her eof

optionally be used | n réor’r%ga%tg%g,? %fin?)ﬁuas del%“%?ﬂtq“gatanks pipes,
HEMBBbrancsn atch dineras p@@lllOU@fprtJMSSICaHdhﬂm Oltesé Surtidhes. USIE one aspect,

[ but
oRE e RRE A Ho e W B IRBhashE miiydn sbr desied
e8agdund, at | east one ioni'zing ionic conpound, or any
conbi nation thereof. It is believed that the
SxReet €d enhancenents.in the catalytic activity
observed from precontacting certain catal yst
conpohedider trayorpeleady ait-:ﬁnb the terts used hatinpthe @bllowing definitions are

fH8ea Jum compound base
? he r epgy{%d sy%ﬁé Vs o tla0 Vit eyert § ARV %u‘g*ﬂ’épgﬁomorated
deetr i wéprenge conflicts atifhothe definiti@nat usage laﬁhlemaher&ghgl@r&ieﬁmtm or

é%ﬁgﬁfog%ﬁggm@c ngq 2,. ALEf3,  and CH2=CHCH2R (R

, vvhere h5-C5H5 = Cp. . Scherre
1 One reaction schems to produce ACPs is described in:
U M Dexhéarinl pelymed isAu@d hdreiagionmean hombopaymet comprlsmg ethylene,

994 466, 1-4, which, al
%&ﬁp‘%ﬁigféet‘%‘?%n%@sangn & QIPPF COReITeT e 0 CPB‘b{nﬁ%‘?DthﬁWOf The
tram polyfenisiatsh ub ! Hiendo tonasanthethopytym ek eﬁ@moelyhﬁfsedfrac 1enes
its entirety. O her reaction scherres to produce A

g{rjgag%%cfegg\ﬁcét%ﬁggldﬁgg \ﬁ’er mGto telﬂ?h%’nﬁ? aleggﬁ one Mrganoalummum

farpouat ﬂ@h @mlSd:laitesBm chmpmtent biviter dlysO liiﬁktul%d di 1@3[] cocatalysts are

@H{%l ﬁfl‘ﬁgnnﬁzgmp %%lgﬁe?lplg}muﬁ ﬁa%iggé:g}npoq@ds and alkyl aluminum

d‘lhklahaeﬂnpounﬁs "ﬂlmmmﬁboc@ﬁ‘aly&hﬁay%fsb@ﬁﬁar@fé%ﬂﬁﬁé ac%?ﬁﬁEtYon of the
ach of which'is incorporated

18, 9
ompo’u cil' a]’;?g & nhlgq,l é]?eﬁgaI’HlSﬁn by gh]@hfherc@{nyounﬂéquppﬁg: to

Schems 1 when the organonetal (typically .netall ocene)

. CO n'pdll‘jnderannhela Atorsglene &l used Rettih GO RFQUB AnRiBe of ambient atmosphere

w th an | um nacycl opent ane
ECSALAFER) Mot b Eh P Do Ban v ncrl o
whla]n Ehafanhospme ourttiuigs drbldnkeS. TBAS HHiORmS & al@»’qged herein to refer

Q%o o] act| ns schemes described in hem |
S.%l a|S i OXYACH- ee %@Pﬁﬁf@ﬁ%ﬂﬁl@ﬂqetlmm%wsludmg but not

lﬂﬁﬁ)@l o6&y ar@on, li%lnﬂa%g ﬂ’\'ﬂ%}n hbifn, oJr ARES Bbrebf, Y%Rleh Ay Yprecursor,

met al | ogene) conpound and an or ganoa um num éonpoun

cgpg)otb dlgﬁlfr%p@taéqj oppregucs af za;eﬁg;tm; or grpcess is sensitive to partlcular gases or

12bibiHeN 2GMRlARBN 1R olel

anld aen g kyneg?n ?tﬁagﬁgs?léérg [rilé'géscc{%esga ?nérét(}i{'ﬁo %ffer% I 8 use 5F dry air as a
%@%‘%ge@mﬁphﬁ’@r‘ﬁh%nthaIptﬁ‘?ulfﬁal@,ywrm@eﬂfrttanniemmhams or products of the

édcbh B@%Yo%gégpﬁﬁ'b@em?wtﬁrea&nﬁ% e?x%gn ogg%éseni itive,, However, inert

accordance wt
aﬁggsgh@g as Sy hereinweudd mpw,all}Ae)@lude QxhemdOoedscatde thse gases would be

etin, . Internati onal Addifi

SR B Sk DAL 02l AL 90 i ey
thuthhGurmnsd oebenkedddspitd tretraictasidnhict® Rriferd 8MBkeling gases in other
p&% mhple mechani sns by.whi ch Schene 1 can operate, one

I'ch is presented in Scheme 2. Note that only one
regi oi somer of internmediate B is shown, leading to the
al um nacycl opent ane (ACP) regi oi sonmer C shown. Schene 2
B However, this schene woul d:al so be expected to
provi de sonme of the a-substituted
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al um nacycl opent ane, structure D, shown here: D .

Thus, for any particul ar conpound di scl osed herein,
wanye®eser al structure presented al so enconpasBeBUSL005/022540

i soners, including all regioisoners that may ari se

froma particular .set. of. I Lut ar f

par e Ry PR TR R oS LB AR ABL o dribtue of catlye
coApohdiey thatspeaintaofed i asfirstpedod ofoime 1ridr tethe firsh nyxitre being used to

conposition conprisi.ng._al unm.n | opent ane r :
fO%taapqsgcey@Ftsé é)ﬁtsgch)éld 1x§1rez %%gl&%:tocggnﬁ)gﬁea}gsuc af gge %ontacted for a
seZchde;féﬁla&? yelippem anesspectithe ihvnsion, nhﬁemtéamtacedanigm@é@mbes a
a catal yst conposjtion conprisin recont.act e
mivBRP BEBHESeG YT GAIREE APBRER AT Qe yETm §ompound, before
thRQSsikfed s 36kt8de PRIt tHe a81@idl ¢t Adrssupyner nd optichatim an organoaluminum
al um nacycl opentane.. Thj s i'nvention al so § conpasses a ..
comREORRY STIUE GRS B ASEBAS PEPARE ™S 5 GO L L Qitect ach offer bu
piBE k& k&rﬁ&@iﬁ? thePodRAEHN AChE Sbcoh® fpbitcdhitac@ldkititire. aAccordingly, this
~postcontacted acidic-activator-support, and a : h
inpetian | Bey coewpEsnaliiie distingyishe PetFPet yic I6PEAEh gisgd tq prepare the
prgﬁ)tn%.lcjteﬁ %Qﬁre AaSRat HRbb R MHer HRUBRREhs ReDSre PR dFd¥example,
theoretical statements, the reaction schenes abgve nay
acabdinge this descuiptiont itiepasyible fs Gaprecmragted prernoalygipuny gompound,

far . | Ut Qs il , d
o BT 5] S R AR it o mosy, o st
foBe e ensonei diffeivatathemioalinerabdepfl, unpetiond onsBetym fopethe distinct
o%%rﬁo%ﬁl%igﬁﬁ %gmgb\ﬁduﬁs%g Gg! %Jaﬂes thg'é}%%ﬁg_gﬁﬁl Iﬁ&ﬁl?é’ Il_tl higs Rase, the

yl-groups can partici‘pate. rn el I m nation

| pRt@cess siyavdaluntisum coopdimhioe ccompondnt i rdgsmibadtaal comprising an

[of0) und, thereby form ng,theé zireconi ]
orzamBtam et RS g ol BEDl AN,

ACP. The ethyl groups of TEA have b-hydrogen atons )

whi | gintilagdy,rted teyth postoumppsted fmifivik id oseddtereinvipr describsta second mixture

o} TR Rt T et RE 8 GRLEer gt g B BiRpsivent o

wiltris thagpredoafatted oafiest prictsendf datalysobantfionents Fet weseapptagted for a -

i f both = d,.CH =CH ar r.esent | . Uf -
P TR A PR RE-EA R SRE0L Q Bl Gee o
nﬁtﬁt@rebﬂ"ﬁ@a/lbdeﬁcel@ olafin A€ aRSRd Mbeomed, @gproemantuac torspduntlj and acidic

t hat cont ai ne th CH =CHCH R and = regar dl.ess
spatiER: [RBDEHg EUAR HePEOIEA DRCRST Ao e gy of thes
bR RliBthe Ay 2a8iti6 M LonFdnSAs Bdldéa t¢ melee Wpdthé Pésicontacted mixture.

foll ow ng al um nacycl opentanes E-H, derived from . di
Graerelo thsi adAont! comeonsamddedi BAke P e PRptogpiaqi g RS dpe acidic
aSvh®r-sibolt! bt bthely hiy Sedhei¥eanlorgitt@Riehiviah icBtound the same or

alun1nacyc1open anes woul d arjise Fron1the anal ogous .
d.szqf@@ Iﬁr_ﬁﬁy@P @E@ﬁ?ﬁmg}}mm@n@g@%@pd ggbr@gatr.’e t&emrgcon acted mixture, as
dbAE hn © NGRPRAREL *id i Bkt ViEly AKBQakibAY didiabuish between a

conprises a precontacted netal |l ocene, a precontacted .
compdrient waed & Rignere the pastoniasichmizdere aad thag component after the mixture
hac&%g %ﬁﬁggpport, and an al um nacycl opent ane. Thus,

the e ySt conposition of this invention can

conpri se an al um nacycl opentane (E, F, G H) or_ an. i
al uniThateyol wplehecsne is( n3ed hepein kerefereinapeialiopens andymetallocene-like
. reacti.on _schenes, disclosedhar.ein. r 5_
oPRAGIERdRRETE S, M PP RlcRy ml, HO6A Epeht! BPRER Ene m
916 ARAIRHS EBgaAd Caldah abtheORPRS bt legn ohd1at-cyptuppniadiesy] digand, o its
precontacted netal | ocene, a precontacted olefin. or

al kyne, a postcontacted acidic activatorsupport, and a

zi rconacyclic species. As Indicated in Schene 2 and

the references cited above, 6Bis cyclic organonet al
species . can be a zirconacycl opentane (J) or a
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zi rconacycl opentene (K) of any. netall ocene used in
this invention, whether generated by thereaction

waehvees2di scl osed above, or- whet her prepared PCT/US2005/022540

i ndependently. The formation of an al um nacycl opent ane

upon precontacting a netal |l ocene conpound, an

o%“@lﬁgﬁ)&l] dprivatiies.c dhps ukrdmetalietenas of Ithif iimventiont typicpityesmmdrise at least

| end n

Védrg l})/}%lﬁga\ﬁ%rﬁolgg@t&gﬂ ]?\Q)t %él %?%or% %{E{% g Olg%aﬁg % esu{)séiul'%ed derivatives
rpofa Polssiblg substistehts n:el) these digandsancluﬂhehydf@%nj thefipé eheedbscription

a§uﬁs9ﬁteg;het8kg§flg§) ﬁ’!\?geﬁr i 1(s: 611 egtlijoglg% n@%%%r dl 0 Iyys.':ltulr'a»ted ligands such

(3 gtamﬂbadmmdnmm mlawdreﬂnpodnyb dbmh]&hdﬂdﬁenyhaﬁeﬁﬁallyp Sturkfe@ indenyl,

Iggﬁ%ﬂ% régtcakfﬁedo fﬂ'&gljéy i Elr?bca:séﬁl Sgargg&e Sagﬁr%%& r1n eny suLBJstltuted partially

@@aimdlfblbb‘dnb/] endChe hkcstInycom& &ﬁﬂaxtﬁﬁﬁ,me}allécer@ﬁﬁbylb‘élré‘@rred to simply

£act | on m x e co n

5P Bt SRR cp e iSeeft i e R et mbsciedberein o efer t
mn»tgan@,lumﬁmrcdmpguﬁdo t he present reaction. In another
aspect of this inventi on the. components of the ,
precont act ed xture an stcontacted m xture
Dary. ThERHRT o Hmpdliim, AL Ry st pise hesin to refr
e cittar the rmﬂ:oﬁﬁctedi RextOR S RO o3& bit¥dtdd/ mix@ire b8 the %B@Q@e@flres The
RLEpArL i ege cat gg‘%/st conposi tion can accommudat e

eS| r erglnf PSRY Whogdhssactuabprodyst 35’6‘? deaction @ﬁ'fbe Components

' aﬁ ﬂemﬁlxtutds,ethe abteteyTith PO SR site] ortthd Ftd mﬁyﬁlhﬁﬂlum d)catalyst

rises a - precontacted netall ocene, a precontacte
SGIRESEF AP RRHASCRR b PRIy THRRSMEB W d@ Brebish dia moasntacted mixture,
3t KinPecifd eadti RRIFGRNEAGE %gtlﬁf‘dr ispotCltleY BbRbin P]lé pcﬁ%e components.
ITH ﬁ%{t her aspect, the catalyst conposition o
§7E1RES: ohe deisr F%@gstacoafrp@&lbm acetadyst meixbird, candnthe lake include both
B&Sog aﬁs@%%ogﬁ&@%awﬁbgwms%mgeaﬁ a precontact ed
olefrn or al kyne and a postcontacte ®aci di ¢
activ tor s ort. In a further aspect, the catal yst
conpo oqaphyé iSRG EPRSHY @ dbtoparBensradical group that includes, but
Dsr ﬁ&olﬁlhﬁ?é‘ct &d 2t A106R06u
anoal um nﬁﬁﬁcon(%ougﬂ <kﬂ Qﬁé‘g "g'%t efclfggile?ydoalkadlenyl allynyl,
ﬁ%}’ heara li?fﬁ’l’aa@P‘éIEﬂntaa@ttb@ lése; dik indudey atllo sulsstipieals tunsubstituted,
Bﬁnc‘:‘rﬁﬁ IRRA NALroASRGEbstindtdtelidhiRky fh ?f’) mposi tion of
this invention conprises a precon ed netall ocene, a
precontacted ol efin or al kyne, -a postcontacted acidic
act i vEedPaisspld acidig netivatorsimpettnasidie M{Y@M-&mpomor simply activator-
dpysi, a8 Yitd DR SR8 hel P
t ﬁ)g conponents of the eglrtgﬁ%ag{:% {é%ﬁ S&}% (%n%c Oxﬁéo"%relanvely
Pk perogsy, waigh, exhibils Lewatacidés erriiremstel z@ﬁdlcehdiavmq rnomdidh has been

1 rawin, 1091 ¢
frg;r’tﬁdg\g tllpgﬁll?\%g@tt ﬁﬁde%‘aﬁg% (ﬁig{étg & {l{;']n 812( guraﬁ,z ovglg%p 1s calcined.

glegtym- wﬁhc@a\mag lajloyg)t)nmbrrpctmldzaﬂly rkanc e]&ﬂrdnswﬂlgirﬂmng anion source
a all oce , cted
ngﬁgfégal gﬂ%n‘?sh bl{r;glg 0 ec(z;[ @16 trgats& g@&ﬁ @ g(HnQﬂugﬁ& ICﬂl‘nB]flseS the calcined

anleghrodweh df at lpes bmmmhé@kfddfcatﬁpdjnd w11:hI at least one electron-w1thdraw1ng
r - support of .t Catal yst Conpgsition:
Q’l%ﬂpycﬁ¥ c& SonIpy gl (% n Ilf:)f’B%tb%}y %sgeclt, ttllls ﬁgﬁ%égﬁpoﬂc% atFE‘;??Ei solid oxide
@mppmﬂ”tcnmlpnsﬁs at kst ohé ibﬁﬁiﬂgpibﬂi@ﬁblfdl&ikﬁie%n@%ﬂdv I'Th¥ terms support
r than a ca%8 st co osition that uSes the sane

corrp‘éﬁ(érrwgpo dntBtImP \IBPSG Copparetft aie tifierlg andh ghis component
Dogd ATBRIBhstRRIBOM dert &Jiﬁpo%&%ﬁ@l@'cb’tmy BB R0RA! qund, and
an ol efin or al kyne nononer. Polynerizations u3|ng t he
catal ysts of this invention can be carried out in any
manner known in the art. Suc pol ymeri zati on.

processes include, but are no? limted to slurry

pol ymeri zati ons, gas phase pol ynerizations, solution
pol yneri zati ons, -and the |ike, including nmulti-reactor
conmbi nati ons thereof. Thus, any pol ynerization zone
known in the art to produce ethyl ene-contai ni ng
polyners can be utlllzed For exanple a stlrred

I o -

ey
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After catalyst activation, a catal yst conposition is

used to honopol yneri ze et hyl ene, or copol ynerize
wetdugloeasel wi t h a conononer. I n one aspect, a tREI/U§1005/022540

pol yneri zation nmethod is a slurry polynerization

process (also known as the parti form

whi cilihsugheiny methop dericeshenddpgters “?“Qafo‘l@ ‘t@%‘g% fhgse described

ee%(e?nnpan%e uge n%‘xe IP 20 br Rin ﬁ%f ﬁ-égnvl:ﬁt%n, Vﬂéltﬁhcdl $nethods, devices and
I'ncor porated by reference erein, inits entirety.

ﬂﬂwmmsm@hvmmmbgabﬂbn nmet hods of the present invention

for slurry processes are those enploying a | oop

react ficdidfs & teilts$5dn@6:RM heRid drSincHgbanid hhkein by reference for
3, 24§8@%81Can Sfﬁgge Stlﬁlzed in a luralit

ﬁat puipess of desstibing aad diselesing fewmmale, spepspregty i methodologies that
are rtrlbs ni % ﬁ} [Igh%ilgagf‘ons W?ﬁ Aotk 1R s8@ G |c@1‘ihe€t%iﬂw&h Qh@ presently
eren fer e

reactors,

de@ﬂﬂﬁ@ arvanteoh. ﬂhemrbhw@nnsedlt%vessed aboviergngl Sisoughont e §6X'f ?fﬁ provided

% £ E&nf pliddlof. Nothing herein is
§oﬂe€3é§>lr a‘b dlscpogu%ﬁ% é?%ém %‘mﬁ tﬁ%# o %%& in anot her. .
ﬁ&ﬁeeﬁstrupd)hsymmdmmqndhat e ydnts are mpleaniitled t avegate éPFé’e(hSClOSUTe

7 C to ]1980 I n anot her aspect, the
?%ﬂ‘ 1%5 POR™°8action typically occurs in an inert
at nosphere, that I's, in atnosphere substantjial free of
oxy g th)r anyl paurmdelar srhsomiad disaloped herdin g ﬁne@nﬂtuemgresented also
W@P@?SB?S é'ﬁl coafcl)rmaetlto%lgl ?gme%@éa&%?ﬁ%soﬁr; d §t§§§%@pn%é‘s BeGhNBarise from
Riphftio@en sarof d;nysuartgﬂm Ths genyepd] csa’ll¢tyread§§1 pyeniphssest ﬁg enantiomers,
pol yneri zati o ct ar

Bllag@rie%tg? B’t'e Helés%e)is %@ { eﬁ 1n en%ﬁé%ﬁ{rlecao? Efcgltm Ottoﬁ{fs as well as
H@ﬁu&@éﬂ&@&h@m&ﬂgapmebmﬁaﬁﬂﬁmﬁastep,_and typically is
a pressure that is suitable for the formationof
orga al um num 1 hich ‘
o S LB R ERUELYGoSOTS IR RS, Bty i s
EbaddnSeRAen alyr g@nmhipmmgthmrmtrqneupmt thepadpa ﬂlemoéf On the contrary,

Pretreatne ress | aH
B L
aRABAkdnY, hRNeguildem Memms phideH, Caﬂtaf w@mgethb odem@npm}g:rem may

(791 k|Io ascal (kPa) ne as r.ea

s st b at%wbﬂ%ﬁ e R SGpur B EE pFfhe spirit of the

&)fle%étt kiBRdon drtheyRbpeAdtalid pperisPeiaims. t he pol yner | Zat i on
eaction pressure can be any pressure that does not

t te th I t
t S‘lec g}at g @Eﬂ%ﬂ{?é‘f’éa‘lpifﬁ elﬁg g@élﬁﬁ?sge slmgcgﬂ cflf‘ ﬂ} Xttxth?si%:s and preparations

RESLHLEAHERM vREECSSHEESut hillePBR TRsPaifiosphead yrhrds z@trogen or argon.
pressures may be from atnmospheric pressure A

Folvgnis wm@pkrph'c)sed frﬁmawatfﬁ%?la]a%@{ét n ‘HFS?rFWF"‘j’é& ‘%beﬁ over activated
b BoifidH Geak B whR HfinddSr@n commercial
%&B 8¥E§§5£q%ﬁrFﬁgﬁggﬁégﬁgggn can bg used in the
potugeser i zati on process of this invention to contro
pol ymer ol ecul ar wei ght. \Wen a copol yner of ethyl ene
is prepared according to this-invention, conmononer is
i ntroduced into the reaction.zone jn sufficient =
quantity to produce the deBfA¥FLEGl yirer conposition. A
tﬂr@}iég@zon 03919}7% od SRRk Aciis x@ﬁ%&iatt'ﬂtpﬁo rrom 0. 01
ercent conononer based e tota
vvel ght’rhefsﬂtdaeilurmnm msed ag drepereoiie nioridpd wiligemalumipa acidic activator-
Sifl K € ing 13%
Bt ERRREE hed BPO hER DA TR ol BHEicOReL10, omtaring 1%
conp03|t|on Thus, any anmount of copol ymer sufficient
to give the descri bed pol ymer.ggonposi tion in the
copol yner produced can be used. Polynerizations using
the catalysts of this invention can be carried out in
any manner known in the art. Such processes that can
pol ynmeri ze nmononers into polyners include, but are
not limted to slurry polynerizations, gas phase
pol ymeri zations, solution
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. pol yneri zation. Exanples of this techno

pol yneri zations, and nulti-reactor conbinations
t hereof. Thus, any polynerization zone known in the

wa@edaosthe3pr oduce ol efi n-contai ni ng pol yners canP@BUS2005/022540

utilized. In one aspect, for exanple, a stirred
reactor can be utilized for a batch process, or the
rdERing.dMviean roe olimdg efd - dew's e sunfacaartaofi400 an’fm dfhis material was
rBRGHA 9" ind 7N PS> ' CLAlsion o0 R S mmoni
aspect, o#lg%%ﬁpleh t he %gl%ﬁ%%%g%@?%néﬁﬁfgifgﬁeﬁmg ammonum
haegride &y an amaeunk exfficiont to squal 1 @ws Vawfrthe peilghinerthesilidacaiumina. This
| - action zaone: . Suitable .diluent
(BGERe RaBrlO0f DRERTh SNAG Rein Rt o TS he s
altvoridertisilicecdluida iymip s avebothsn cxibined agfdlobvs UioarbbRESF the alumina

reaction .conditiqgns. The term"diluent” as used in )
CRAEPRRR 8difsenlt ot fbe B duahpismimraiog Aok diig botom. While
ntad €licaakas sappdriet Sntied diklk, AryEARhs biBwh rﬁ? e COARRBRN RIS linear rate
a gfgonP§5|t|ons th?t may contribute to polynerization

p9_|} els! S ERBIART et foch PRt r BBrflectrivalumagaroped theemyarys tube was
distdl @ irfordafe kied @mpbiaturdllo® thOtutke! 41 th€date L 400°C per hour to a final
% cl ohexane, isobutane, n-butane, propane, .n-pentane,

[

HEErRe, + Ao p i ithin demperiuranibg sitisa-ampynacupy gllowed to fluidize for
tBEOUEBE e the dHSAH ASteluhed, tid H6ALanidlin W%% g(g{/e\étae(ri an gtaaeg under dry
IHrageis anpyppted NEoupxagEaredd the am&Oher885; 4, 613, 484;
4,737,280; and 5,597,892; each of which is
i ncorporated by reference herein, inits entirety. For
pur poses of the invention, the term polynerization
reactor includes any pol yne¥AMRLEGN reactor or _
OLIIREInZH D PRecbRAGLDPos3HAlERY KN 'C'am}yys@tid’;zr &n&t g’gr;zpdr%on of its

capable o ﬁgquney|2|ng ol efin noriomers™to pro

HorBisorsfivsrstivt widolftyrdré Catalysh@ngmsigiemt i nventi on..

Such . - CONNY | ‘skuyrr t Qr as- se »
Conet SREBREAE iERRIGP TR (R T I el EAK Ly 0P8R Gmpositon
tchapdsiy biséeyclohersalicyeiransnic aichtoidpr dasayst,| tetiyzathines (TEA),
I t ar_reactor.s: Slurry, reactol.s can .
SR Rty Wi Vg8 (e rirdntnlh SREE e ippaph (uorided
isdiae tloménag,dothowitipandsweitisint the @ebcb@atting btep of the metallocene, TEA, and 1-

| aye-teactors.. ..Pol ri-zati .reactaqrs suitable .
PG THE b BRMeT i T oieaem Frorsrlia Foe 3} Beide on dai sctivator-

sepportaf Buoraded bitiedalapataem at | east one feed system for
catal yst or catal yst conponents, at |east one reactor

syste t ol.ymer recovery. system qr. any .
suita ISEO%{éSnLgﬁﬁna?fi)%ﬁ@%%ggﬁ?lp %}dﬂ}% ogninpgfighlerige in 45 mL of
titye degageé mdluéne wem tprapared dor thelttfRemefO GPTAEE 1 AMGRNEExaBple 2A of

[ [ f . | . <
T P e
e CyL thie rgs(sycsdpentadiefyl ir6eHiirh Qlichforib &Bck YRR, ERRL 1|‘ﬁ§ Sf fluorided
e recycl I ng

%?n éonpri Lp?qginqpus Eﬁkeaoff and direct

SR Gst LAl &fht 7o teed lﬂgmng}(TEééﬁéhe@Fqny,’ 20 g of comonomer (1- .
QeNEhé)N WA SMPHAEE'S $QRyI6RY), GAMBLT $Rtehdd 'Cb%t)htgé{gl%s of any catalyst
i ntroduction of a nononer, a catalyst, and a di'l uent

FHERP B0l yeri zati on reactor and the continuous

renoval fromthis reactor of a suspension conprising

pol ynEfe plyrhéridalén aabtid@adbdr&Nbut 0] YIR{1b7 ?4*78?5”%? 'glétoclave as

%ﬁgctor systems of the present invention can conp

WEy pEdg a isahuiase nyege 3 ydt efiihe pistavlopgstadienghigtoonium dichloride
S QIMBionC ﬁfﬁﬁédiﬁélpg"ofl(\!‘@ecpﬁy o8d té@p%g &I—a{tﬁl%l' %fs charged to the
operated In parallel or in series. ?tlp e réactor

systems can conprise reactors, connected together to
perform pol ymerization, or regctors that are not

connected. The pol ynmer can be pol ynerized in one

reactor under one. set of conditions, and then the

pol yner can be transferred to a second reactor for

pol ynmeri zation under- a different set of conditions.

In one aspect of the invention, the:polynerization

reactor systemcan conprise at |east one loop slurry

ey e s
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reactors can conprise both vertical and horizonta
| oops. The slurry polynerization can be perforned in

wamoosogari ¢ sol vent that can di sperse the. catrCyss2085022540

pol ymer. Exanples of suitable solvents include butane
hexane, ﬁ%clohexane oct ane, and j sobut ane. Monone

ayp Ararkyss wasssalath 2 ltivoh ipRiang, were eqlf%eﬂn%rwswh 20 g of 1-

he@né end1 MO.AT 15 @ACYAFictMSTBiRR YITRD|if B8R, Q6 HoSwas initiated and

Pol ynerl zation can occur at ow tenperatures an

pleadanndend 70Rapm 1p theeddterewas lated e 999Castred regod efidwnutes. The
e of t

:id?nas nc%%dg% wak %?du h 1!0%55% f{a@g%dqfﬁég%?ﬁl Sh lfr:]neC o]lé]tlhslierslee was fed to the

reaeiot oroﬁﬁenagé@ pmw ﬂle armmre atSG¢ hsig Y3306 iBa)c aﬂrfteermxlr ale @irrer and

] am cont.ai re
B4 U A B SO 00024 80 R0 T S
ppentdh endothe selntla)ljzn‘th}ﬂm vmtphjlgl&ﬂly mﬁd@u‘edp ahy aeivity aalvesiprovided in

ERAE RAT 0l Rals K e PR AL i e Bt Gmparicon

Si mul t aneously, pol yner product can be wi thdrawn from
t he rieaotplr 28ndf rableol  denembtratesn drae rpreﬁ:aﬁ]tacbi&lgaﬁﬁ&g}clbpbntadlenyl)

d
PG ¢ HUERBE T 6% TRAEEC i S RRREER avocove gave
gml;masa polibirer gt i wtvief dahehinss Bximpbi TA omfsl BSmL of the

nerlz d.in the sepus ph in at, ] east two
oA §bopas Bol YRR e Bstnast L 15 M. % TEA in
heedies gThils @ﬂhﬂ&ryﬁvhs ﬁﬁf&i&’oﬂB@ﬁuﬁ@ésyp'i%E td él{a'i@ﬁig kdth8 autoclave. This
n zone to.a secQ meri zati on

first rizati
%ﬁ@tacfﬁ fiFop s P Phaagsdelor the il gaﬁlenu(g &) Giftoctapg immediately

PObYEEbY 200 G of 8RCAVatEAAPFRATOTHS BuiBclhbihdheh %@aﬁédoénd 2 L of
Tubul ar reactors can nmake polyrers by free radical

iSHanSe flomg Wik Ay efprisyeisg Welsedwdinpgdsdsiotthpresator.y Stirring was
Waadd £ ﬁﬁ%ﬂb@ at legﬂpmhy e’ a?c%btr'vs)ﬂ hell@g) % 3hod §AG! a%petiod of 2

can have several zone ere resh nmon
mmutqsatwpSf/Otab]Pre@aEai’i}SSltTSu@I & a0l (39!901 dtBE)rWIt]aBthbbne Thus, the

| g&%ﬁ‘ﬂa&@&j g*i{]c{,l%é C&RSB gﬁes r%tl:J %tac ed sofntland (;{ ;}5 r%%}%’%ﬁ a(,;tgffator, was

ne zone reac 0 rs,
@mtlyfstenmm’ip@nﬂmtfombnbé of Enﬁmsnﬁﬁr tol’ln’ﬁoc@laﬁag@tlﬁflene Ethylene
uced, at anot £r.zone

t f
SRR B0l R 34550 Bop R0 o0 ' DSl 00) er
irlﬁmtes,athd stifee 28d h@tlﬁ@ﬁ/efb&h&fmbppﬁﬁ enB PP rQRfok ¥al kapidiP depressurized.

opti ma] pol |on reaction conditjons. In
g‘??o%‘ﬁ%Cﬂan %%?Pﬁtvi?% ﬁ?%ﬂo vethdensoy 3amplisisals @ﬁloved The
TeRAGH 1K sUBdtarfialP hb $R1icatiSR bk hiyORalp @Jzawn%étﬁq?tdr%er forms of fouling
{ actor. Dur.ing solution polynerlzatlon he nmononer

OV IeIEREN t h t he catal yst conposi tion by suitable
stirring or other means. ‘A .carrier conprising an inert
organi c diluent or excess mononer can be enployed. |f

desired, the nmonomer can be brought in the vapor phase

into contact with the catalytlc reaction product in

TNe DPreSence on aRSCHRRaRlilo Pt RERE foal - T
pol ymeri Zatl’keggntg&qﬁné §f@ﬁkﬁ§ll 1 Egan&?rﬁ)e?(e%t ures and

Pgintplet|i OFinean( BEPReND| Wyt [RuniTige pRdlytaer | Aeduign tHPPOrt

prebbLlcb UTTd ' sttt ther ot frator—of
sol ut ilBrecoftadt Act] atpr. l@atalyst] a read]t i sohdmedCatanys tJ“Actlvator
obt ai r} - Hetit)er tjjg‘ r pt(mgp [comtinyol | ang) t d (/A & fctivity

o fc:—m pr\| \jlnr L n; ‘i ) nri i-Lirogs tihrouahaut the g/g/hr)
pQA/MEr i z8ti oh 200e. Ad%quat e60nea1nsszar1e utgsbigzeld figno
g SSTpat T g theexothernt reat—oF—potyetrtzaton—Hhe

pol ynmeri zati on can beeffected in a batch manner, or in
a continuous manner. The reaghor can conprise a series
of at |east one separator that enploys high pressure
and | ow pressure to separate the desired polyner. In a
further aspect of the invention, the polynerization
reactor system can conprise the conbination of two or
nmore reactors. Production of polyners in multiple
reactors can |nclude several stages in at Ieast tmo

o ey - . ey s T



"“F'r‘l zatiom-in mlti nI e reactaors can include the

pol yneri zation reactor into the second reactor. The
desired pol ymeri zation conditions in one of the

w0 e@ehm3gl can be different from the operating PCT/US2005/022540

I
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conditions of the other reactors. Alternatively,

manual transferTable bd?@ymﬂzﬁtﬂ@r@%h&lﬁ@ééq or to
subsequent Fresaotacr Bme of Cpdnth mith d Edoind teldéxeng i on.  Such

R @éa%%g S

@ﬁ@f%rs'@§ COMWeight | A $, Aativity
conbi njat {8 of amiepcl a éggl ézli“ =a(gt/g;/];1$

W i@ gas of T¢op, oea‘ MULTTp| 5131@ UL 1,95, dof ithﬂf%%

or~frultiple altocla =reac ors. |1h another aspect

this invention, the catalyst can be made in a variety

of net hods, including, bu # ted t o,

contlnuously feeding the ca al'yst “conponents directly
Cnﬁzpaﬁsb&‘ oﬁdleme’ymér&mz@nActamtqﬁ ICatalJm': Cagpogyicats Rre@ged by Varying

UaTar Rt B R RO s A ROPB ng them i nt ot he

r eaCtI(ﬁrExainﬁleE BAS3 TapReited if Fableapt mnela Mighab taedneRgck solution
an i nvolve precaontacting-for g, different .tine
SRRyt 0 s LehRE% Rt disnted B0 idts Bombinations,
With 1 infl, 6f 15006, meaihylamﬁﬁmﬁ 2Ch1 BY1-HELAS, anll 200 Midlof b Plerided silica-

time perjods, prior to initiating the polymerization

Plumd aFvatelFeRReRt, for nafk aniies BsfaBe igpedugen of this mixture to the
PEISE A6 hiRSc1SeE A%e GRBK SdifonPy AGRepaltdindé @RSt mEPBere of nitrogen

g;econt acti ng vessel prl or to introduci ng t

t he
disephring ¢ @ enecofnipHpciapsnipdieryDeineoniusa dichloride Fedd et dry toluene.
Fé&%emaﬁ&% Wdte E&%u&‘ah ¥6¥%b'nﬁﬁﬁtb§fﬁ 1§o%ﬁ%9 Kt Job@! e§56 ’ps%r@ 890 kPa) of

any conbi nation thereof, includ |ngI he use of
pfhbl@@m mfthOr@amee@fsleh@ce@e; e TYsH ey “&Nof fie dable Zcmilgﬁteﬁéhe presence or
GRERANE M eSe re-ggé'lﬁs résBeJtl%lg i%stﬂoe?lteco edh&REPE E'369n1nute period
steps can enconpass precontacting of any combi nafion
pfiorda irdiioguntion tmipo aeintlave. i ncl udi ng any opti onal
catal yst conponents. Al so in this aspect, the
mul tifl etk Onad, PHECAR! A6k NG SHEPS £Rnd MUAK® sotution  of
di fferent precontactlng ti me periods. |In another
hs@&@ppeajfadtehylézmenmémt dishloridfevasatredtgds withahothe ] nmbeobyl5 wt. %

t t

E]l%}ler O#ﬁlmﬁtl ﬁl%ﬁ%}enagxp eﬂ(}glﬁ togé?%e%g‘l{evgrgdgp ?ﬁ] gﬁﬁogpﬂe% & Iﬂgggen This

smbrswcaelrrmbcmrentmmmm gotthiging mhqse;)ﬁveeulsageotstwals wowed for 30 minutes
e;}lgrseebﬁ%ngl ngrag ?ootr'l]le slrltgg(illav e%gemcglétgcgcgd o)il?trgr%o\%dusct}éenacharged to the 1

galoal (9985 Cyaposlhtd Mmediastp folkiwed by 00tme bf thg aaﬁvdt(ﬁaﬁpport The

one .netal l cene as anoal_ u

R s B Blea B pinohis gy AR A] B AL ahrog e auicidy
addetl iteBhel @adt@f NS tRriNE VA i ALEE BndinXintiiied GOMDO insth A tigd reactor was
| east one precontacted netall ocene, at |east

one
hrasddn OATG e¥er 3 PgAhR AAiNsm BIioBY AEpsSUEMasronabs & S Wrmsig (3890
RESGAM afj16k. OTRfs thePos@b¥Ad mBite C&%aﬁﬁﬁé fhg drf@ntacted solution
précontacted mxture wth at |east one acid

aick thy amert seipppiors Wascrloged boiomeinge epwert 8r amented PH2 fdRYigs prior to
ﬂltlggtitl &%e %ng’léfeqﬁﬁ f&P{E%é Ise'aasgr &t dén‘?a%ﬁtto Ofitain the gressure at
post co acte | ocene, 'east one postcontact
éiwafn@éﬂwmlﬁal)n AP minutest ﬂdeesaa‘er amichepting werst thert giopped and the
Rl Doy sl FRCarrOY P SRR 15 old polycthylne
exanpl e, the present |nvent|on provides a process to
produce a catal yst conpositiogg conprising:

contacting at |east two catal yst conponents conpri sing

at |l east one netall ocene, at |east one organoal um num
conpound, at | east one olefin'or al kyne, or at | east

one acidic activator-support for a first period of

time to forma precontacted m xture conpri sing

precont acted catal yst conponents; and
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contacting the precontacted. mxture with any catal yst
conmponents not used to form:thé precontacted m xture,

wapeeopseonal |y contacting the precontacted ni RCTUB2005/022540 -

tee *

4t

25

© 30

wi th additional catalyst conmponents conprising at

i.east-one- et al -ocene, at | east one organoal um num

CEfPbUTeR]ly aempeaist Theereastert had whstaitielinao indication| eamy wall scale,
QPLRin ok gﬂfhgr Bfhd YEHAL %&Wlh%fh%eaén&eco”d period of

tine"to forma postc nt act m xture conprising at

| east _one postcontacted netal | ocene, at |east one

post cBnt E&aerle oPGandal mhi rfmthormpeedaL atolteagststogke solution  of
%Q@Jy@l@ﬁérﬁ‘&ﬁ&@l}ﬁtc%ﬁiuﬁl QichfIr#G¥ NFas ﬁ@ﬁedﬂtoni}ﬁ ith Qn of 15 wt. %
postcontacted acidic activator-support. ‘I n anot her
dapisdalumigenh in dagr peficemactesamitieref e dhisopre¢ratactedcmintyre composition
%bﬁtﬁﬁ{ngdﬂhga%CMJ re%%nﬁt{] GRY Qiﬁrr@& f!)re %tmlﬁﬂtgs RE gﬁ:é) %%%gtchm%ed to the
vessel, using kno eedi ng, nmeasuri ng

ewvtatleys. [Thisgretouiacted ,Sols’llmhwﬁthpm nipsgedﬂnsﬂse augdllon (3.785 L) autoclave

églngﬂgtfefé/ fgll(gvlfe% ys%g%{ ot 1 of on Yaqtr[sglggo Zﬁwgggﬁgg%w?%tlﬁen sealed and

edn nﬁxsoblmne aﬂpﬂé}wtth 28 g:@fﬂ-h&mm;@vemﬁﬁblyﬁhddeﬁrtﬁmltd @ikctor. Stirring

and. i.ntr n. s flow meter

35 iy ?@&a%%‘} a@&ﬁ%@% s 118 Teice s g -9§t<’y O a period of 2

ﬁﬂlﬂl/l&ést ypestofl plesdse %@Hﬂo@%ﬂ(ﬁ 550 mg céssml 1@%? ¥R tetly¥d?8. Thus, the
MAtE t hree heads er ty net er s,

Qﬂ%ﬁcoél% R SoBpngiente afecewfé@d %ﬁlut@exﬂnééhe BHRROT @ctivator, was

4E&FLdRS réiRan s dotact f@?ﬂpéﬁq of® ﬁﬁﬁlﬁés prdr RS EInd r%ilylene Ethylene
control a feed rate of a catal yst conmponent. Vario

capRdratheoisactaforrdeaad tomainsévtha pepssionetr B0 rsigr(3 &Srosld’abeAfter 60

%ﬁﬁg f ﬁﬁ’é ﬁﬁ'&ha HEe PR {

6% es cson'po rlllent ﬁfghvléérfn@’éhgﬂ %gl%grhttnfi gllf‘eqlggbg&ro slfﬁﬁﬁlly dgﬁessunzed
m@tﬁelme wahthen hpengd and gt wlidwolyethylane whs physicatle rafioved.  The

fre%@ﬁ }:H eﬁtgtrll?r}g g?@g@gl of Iﬁﬂ? Wlltsgal? %r’:\glg gldlerafroan of fouling

ﬁtébmmg‘tbq: reheem Jhos Lbcamp}ecgave:aalowbeactlbmy this Em?ﬂ’lplé Bm t ed

to, a thermal mass flow neter,..a volunetric flow neter

such @as | fheetyp di p g pe

neterﬁloﬂﬂﬁgﬁ% Eé ang%ot e?&gsg%%Mgﬁth%hkg? Fum¥ Solution  of

b@fmdnm@le@a]r)m@emomrdmmwe iwas treated drdy wlth 2 nali, 6 Eh@dehe in the pre-

@ Igg&e%ll r@l?r%rn? gﬂ{ﬂ %}géingaggéfi L@ re Joglﬁk(o;sel 611(2 con a‘inrn?%ilﬁeseqwo reagents was

etmamlpfpew tnllmltﬂsﬂiewrdz b@eglehaa:@d t memumclam alﬂﬁsepieWntahtedlﬁolutlon was

I I in-in a first ont
P TLAT) B 61 37084 B0 ol B PS5 A o
alqztllvtlmr—?upbﬁrtdﬁjls autbdiaxfeOﬁamtﬁbnfsbz{’lGd a(ljrmll’ Ef) onisagitad, along w1th 20 gof1-
ol.ution rst. precontacted solution can th
Peigh; g %ﬁé B %fb%lﬁﬂ%{l%fw’@“%‘%% Auigkly addeg) to he; Iﬁector Stirring
tvaemltRebdsal |ni1111ﬂéﬁh611‘3at‘790'ﬂ9ﬁ‘ 6dhe rABR: GRS haRAlth god@{)@r a period of 2
al.um num al k for a second precontacting ti.ne.

%esas%dﬁta}/fﬂ@ﬁsu&oa%breuglﬁ fie S&kpoa B3890 dPahwith tetha_@ne Thus, the
bbsi®n@aRd BExSRO LAk inin g Elrecor{?e[ctetdhﬁhﬁ%%n@} ! B.l%pgljt fag‘tgvator was
precontacti ng £ine.
pilaxedrie eeateimig contaes forapenied of Smfroutes prief toentroduciof ethilene. Ethylene

fe fro
RRORAPIACE on B SARNSAL B=LEO 505750 dzp) Atter o0
mmugasothk elnrrtaé‘;lpé beatinf weind e mi}ﬁnti iandh theatdctod fwak |i‘@1d1y depressunzed

conpanent s -¢ ether in
L Bl PTROE RSP € Pl B ndhf iyt e BpsErloremoved.  The
prior to belng |ntroduced directly into the react or .
I n anot her aspect, a portion of each catal yst
conponent can be fed into they,eactor directly, while
the remainder is fed into a precontacting vessel. In
this aspect, for exanple, it is sonetines desirable to
limt the exposure of the netallocene or treated solid
oxide to the alum numal kyl, in which case oiily a
smal | amount of al um num al kyl can be introduced into
the precontactlng vessel elther alone or fron1 a

o o e o o o T | o o
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Li kewi se, the anount of olefin fed as part of the
catal yst preparation may be fed fromnultiple sources.

waoonsexzmepl e, 1-hexene may bé added to .the nepel/Uswene22540

solution in a first precontacting step to forma first
precog?acted sol ution, nore 1-hexene may be added

JEH ded sybsiantiallyspe Bidésapereelmmyarall srgles eaaping or ptherrfaams of fouling
SeLeWsy mee@a@ﬁ&@@ﬁﬂm% Q0 o 1 aciivity G xene

may be added directly. t%g%heareacfor tks?aﬁxarrn g(/a@;%ny of

t he ot her catal yst conponents can al so be added in
mJItiEﬂ [E§?f@1b1§ ti)thle Bt i Ple Peadmeringly s twnar tségoky relution  of

nﬁﬁ(wmp&tﬂﬁ@yﬂ)ﬁ@dﬂﬁﬁddlcﬁlbﬁ&e wanrddRd amnedr iorl Qle)(é}{e aR¥800 mg of
ticles, including but not limted to, househol

SV FRE SPPORt & del Re-cpntpgisdomixdire J hisdireapsiacted emxture composition

tc@ﬂkﬁmgpﬂh%sthr&eﬁﬂﬁémr @'Qse%ne%nﬁ)rljonﬁflﬁltesvl?erﬂl)rg ng charged to the
processes  can formthese articles. In one aspec %

SHEFlETSs ddisapractringtod Sy wanthse cherdedita thetlhealbol @86 Li)reutoclave
QhRfialel) PRV mrnli% &ﬂ{h@z{ctlgﬁ ??or? ff Qa‘iltsoc ave was then sealed and
Def|n|t|onsln or der ormrec fer
of indhyigang, alengevitio? pof hfjextaé amd t mchnsf lérva %’tuvﬂhyﬂali]mmum, were
pr
IRk SmH ke R, USSR 08 pUSRRG LI 56 e s
caphtitat © IPEC lmvéﬂ'PSp&iE)ﬂlolﬁ RirhiaiteOr THSRGE piREQYE #8brought to 550 psig

f|n|t n or usage provided herein
Eﬁﬁ? R Wlt?‘h% Yehm Eﬁ Yy e Pesicoplagigd mixtaTen copfaiingnthe precontacted
Isciim‘l‘)nm'.dn}inm @pﬁ@'ﬂ'&ftivsﬂoﬂ Qva® bmyvlléﬂr’@ renS QPR dbﬂﬁﬁtsf09£ period of 2 minutes
or any

{21%% ene C&r% %gl?iher o] efi nic .conononer,
PriaEe YWoe: Efdeneay#n fod Ity therrepciorans dertasé o maintain the

Ip&&s%ﬂrd’lattSGO PEig M3 4voan| X869 rAinthe S AR IR LRI I%fatlng were then stopped
acetyl enes. The. term cocatal is used hereinto

PR Ble eastorsasyiapidlys deprespiaized. gﬁh@ angpteyru ee drep owaekd: dralt the solid

9@19@&:{/1&&1 R8s %ﬁﬁﬂmofb%ﬂ)tvecpf Tﬂ%%fr%r%aﬁ%hbéﬂr&%%ﬁo 1r(1]dlcatlon of any
ical cocatal yst's are trial kyl alumnumco

afaﬁwr@}% CARNE PTUI dpineseofcforirauiotisyina et @hktion. dlimExammple gave a

tvRahdiley aRARR gl§3AThe term cocatal yst may be used

regar dl ess of the actual function of the conpound or

any chemi cal mechani sm by which the conpound nmay

operate. The terminert atnosphere is used herein to

refer to any type of anbi ent ~atnosphere that is

substantially unreactive toward the particul ar

r eact i ofigblp2.oBdgwerizmtiomBhie Rchkedas QuingonthisPhestite

at mospher e suthe Preoaisacesd Mixaupk€618ainthB Cp,ZiChi s termi s

typi cgdl |y useshntereituto refler to € USE Of a5, ator-
ubstgnt i al | ycamp@RRnf I ee andgempimi Yr Catplps gl tk

SPReT UaT g bt ™ ed dly dr
ni t r oden!E4r y{ hBxenen Aﬁi‘ﬁﬁnur@; trer@(ggy‘w A%:““ﬂ)

precursor, 7C llpUIIBIIl ' 1TTUTT, WB‘UI e, 1ot et
redctijonYor drod®ss (s §%n5| ti 3893 o pa3Qr§BQQJI cr gé@ﬂes
or ijsture. [Add] t 1 owal I e T oS

T T AL Ll Pl

Lh tio refer
bl ket i Mg atjnosgéer ¢ V\,ﬁ@n | h‘el7r:7r6ect r SEF7800 C¢ rrpq;nggnt s,
(I aYallal( nr QCes

H & 2 H

™Mt erett cu.c y

ar@orlynm)l tuD’@SSG’ISIYGSVG ankiSnﬁot oxlylgé@ﬂsensﬂmve

HOWever, 1 nert atnosSpiere as usedherermwout-d

typically exclude CO2 or CO because these gases woul d

be exXpestegetinertedieastrity ﬁlethlgi&r dctivitg fglﬁfréd'ﬁﬁtﬂﬁﬂlﬁg the nlleéallocene
terd un ich they wou

\gﬁfl‘r}&ofﬂgglexe?&%ﬁ(ﬁ Cra {hggg eotaﬁ Va?rS'&nggl onal use as

i nert bl anketing gases in other processes. . .The term

precontacted mxture is usedggerein to describe a

first mxture of catal yst conponents that are

contacted for a first period of tine prior to the

first mxture being used to forma postcontacted or

second m xture of catal yst components that are

contacted for a second period of time. In one aspect

of the invention, the precontacted m xture describes a

TD




m xture of netall ocene, olefin or al kyne nononer, and

or ganoal uni i num conpound, before this mxture is
waeoeobacised with the acidic activator-support apdr/usS2005/022540

optionally an organoal um num conpound. Thus,

precont acted descri bes cornponents that are used to

contact each other, but er%Aﬁpgj%%ntactlng t he

CAOPI eIt Satblysik hBeﬁ@@ OfEm POSSS OP)te@&It&%ama%g Upéstcontacted Catalyst

A cordingly, .this invention may occasi onal

%”flf?oﬁ’ﬁﬂf’% H”‘B eYuerf HecBitged e é’GUY%O’p?@p@nf entthe Precontacted

PCaReRpRiRRled;M xture and that conmponent after the
m xture has been prepared. For exanple, according to

5 this JSBUFIGNS B, and 4B spressais n clablsr 3 tievige e comipatisaadof catalyst

%o%@ﬁ%ﬂér@o%@sﬁg 'ﬁi’é)%{%ﬂo&:ﬂ@ %atlalﬁr g ﬁls&dmlxtg}l Wr}{lftﬂ.m%é}l 13 -ethan-1,2-

net al | ocene and fin or alkyne fhononer

r%ﬂélf@alml\f)ch@hlmdet @eﬁwlabmn@m TR monahentetiglene) and comonomer

COIROHBY anfiOfikB RS | Aka- éﬂ{mlﬁé ral:'t?\laﬂ)r Su pgé)opcm the gnlgs%nle{;ﬁocene/ 1 mL

or ganoal um num conpound used to pre

ﬁP@é@ntSE)@k eeplutiont (6 eml) nwashioptioméle, trédiel pm&x: o]ntrﬁbt eﬂ 15 wt. %

10 gn%ﬂl G én'“‘inn‘ﬁvlgg ﬂ;l%%% I afd :?B%n 5 nf% Cfﬁlﬂ%gﬁdﬁ 51'11 gmlna activator-

Lﬁge}cbrlt lor 5 epartes Ueliwe }m“t&dmdtioﬁﬁdi aad m‘ly)m{emz&onﬁlufﬂcla% la¥cording to the

st ont agt eql m“xt,ur d_her.ein
g‘lcltrn 4eﬁeglg)secon’oa n Xt 3F e r@ﬁ’t’ﬁl’t}%’f %6‘?1‘{5%%°‘n & Prgsgtice of these

areazents rih ac ¢ & dnihote ﬁre&ﬁmﬁﬂ @tep awitto theOfnetail R ne, a;ﬁﬂ)r QB €introducing the

ccraenc%}llgtg nt.of tvv% recontacted or first

BhietE Rt 49k Rubdpin e ratonee eonused dor (ominutes in

15 aso‘bufaﬁé at[36?C,ad0 gkig (3200 kPa_)Yéﬁi}ﬁIé‘hle' With 20"&ah€bM -hexene.
postcontacted m xture is used herein to describe the

mxtueof tall ocene, ole r. al kyne nponagner
organ(E)a Iﬂerdrg bR EMesR r%\B?

Bitto2 STl 0 k06 L me(ispo faluene stock

fsolumm Hf ofhec onis@c;x dlnzgrttﬂnﬁﬂ Die@ahach- amypﬂr%&urﬁ(flvﬁ dichloride

f th ddi t
o RE s B8 PR GRT | e S ORV BB R £ 2 mL of

Geterel IThis gréw@nfdiel hiiahrl cofPoRRERIhta Ao Hed AnTBKS oM was stirred

the ostcont%cted m xture i-s the acidic

20 et minyes de
@RGREOR M Shiidh RPN tdcRSe ﬁﬁrﬁ?dlﬁély %lfofv&%H %2506 h0r S ctivator-

or ganoal um num conpound used: t o,
SPPOENtIAe rEclAYS Wy ten a@lqﬁe@é r2| Ihe 1Sblextae1|enalong with 20 g of 1-hexene,

- AReOqAEREhYGed b iR JAMGEN TR, tl":'a‘l? ?18%%8.1 alnec! %{th700 rpm as the

di stingul sh between a conpo ne. use

beopqmg glﬁiagegﬁp ﬁ]&«,aéqtqc}avp‘a)l" hisjreagutactyd solution was then

psoe BAt kasteddo PGt awera pevibdtafi dtminatep O]Phe mditaquréseﬁre twhe brought to 450

25 é&y{jgrﬁg Ig)rS]W Tl %lglréee pflgl%frj@? gjt]ﬁ c&%‘%ﬁtn’gl gﬁ)tgﬁlre c?o%?arl]nemé ’Ec'ile precontacted

Iimitl‘mri amdehmeubpdtmmmqs@ e a1l @adtta kdhagintdonla€Efet a PRI of 2 minutes

h5- a kadl ny and one-aspect at | east one h5-
§}?§| e éﬁﬁthﬂ‘?“@arfdmﬁ}?dw%f Eﬁ%fh?efﬁa%%rp%@e%ndﬂemmtam the

tpmsui’éatal}za lpsip €3B0BdiPa)) YA fidr daRiduted) ihd HFRPAORAHRY were then stopped

: vatlves Thus, the metallocenes of this invention
gfL REdF1PT PRl depreseiried:orfe eyierlayseteadiearpened and the solid
30  polglehylbne Vﬁdsqmpﬁwb,re@dsvebor at abenzene |igand, or °
substituted derivatives thereof. Possible substituents
on these ligands include hydrogen, therefore the
description "substituted derivatives thereof in this
i nvention conprises partially saturated |igands such
as tetrahydroi ndenyl, tetrahydrofl uorenyl,
oct ahydrofl uorenyl, partially saturated indenyl,
partially saturated fluorenyl, substituted partially
saturated indenyl, substitutegs partially saturated
fluorenyl, and the like. In:sone contexts, the
netal | ocene may be referred to sinply as the

"catalyst”, in nmuch the sane way the term "cocatal yst"
may be used herein to refer to an organoal um num
conmpound. . .; The terns catal yst conposition,

catal yst mxture and the |ike are used hereln to

Y T T Y 1
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use of these terns does not depend upon the actual
product of the reaction of the conmponents of the

WOorzoos012381 the nature of the active catal ytic BCT/@ES2005/022540 T
the fat e of the alum num cocatal yst, netall ocene

SRS S A i it 0 1 nlkvrln ‘nmnoner used to prepare

| h e p‘ﬂ‘ﬂcﬂ@mt aaménmlmt DeR, Reliteditb €ofipbnfsiatd ceagitibens of

af t o alna-thoco

HU ablu UIL ATJC CT C-OPHHtF TFreoe
onpi?1 nents. T é‘?chtS?té\ﬁlXFJﬁ% terns g ‘ﬁ%t}%le ﬁtﬁ?gﬂpb@s‘@’ggﬁ
abamyplkt i tRity

et er ogehequs, conprsitd PASTVAIRE hon@;en /hry | Activity
onpositions The term fSthRthr byl is tqedg dé@fhff)\/

41 hydr ocar by r 4di gas gf oumot hgt gl ujeszgggut i s7480t

Ll 1 ol aatlio ol

[Ftedto a|y=, ar Ky byuluulnyl, ulkunj ;
¢yckBal kieny¥es cycl oas kafli evsgl , |al RY.Byl | aBa0ky|l , 318
aral kenyl, aral kKynyl, and tnhe ITKe, and fncrudes at
substituted, unsubstituted, branched,. |inear,

het er Satcomparaibet Eruneld Hdr ibeafliorided tsHisrabimind hetivaterrsepport was
nge%s}ﬂg ét?gl#ed%rg%o%%%tea QItct)lrQﬁlges HB{P@H&I& tﬂ?e\c/étl?(g‘?sdd tert- bltltylﬂuor n{/]P] -¢than-1,2-
Idn}{l@rcamemﬂyéddlhlémedm ntetalloerae ccata@sa mmbatammmwml(trﬂm, -and hexane

C I [0
ﬂf} ity S Egl\%/i\% ;%ergg eln%{/h%f ltlena %E)CE ts %ne%fatg%oce%%\aas slurried
whthchnﬁasf ltﬁesen%ttne]&ybhhmmm 1tahepeine02 mtmeﬁ/\l -hérdnawin @00 mg of the
i.cal S ca
TR e BE s olef il aBneim ] ghed by oL ponens was
etueﬁi foo AS \lellhﬁﬁ' leafbra @eﬁglcﬁﬁfgﬁbﬂdraﬁetgfb@m@ umek %uﬂ%lﬁ/e W then sealed
e treate SOl | OXl de CO oun co ri ses
PG 2CE it v BLBIO! ey G, QB SRR o e reactor

®hitid wanpRURd M tnﬁhnﬂ&mécﬁ@ts’ﬁooqgﬁ R/ 1RE 1da0Br Wal RERAMC over a
ani.on source Conpound I n. anot her asp ect, t he

- Reriodjef %Pﬂlﬁlﬁf‘ﬁp&t}? tofpl pregsuee s bg@tghtjt%%ocp@lgcﬁﬁ%m with ethylene.

15

20

25

G $82 & to | B8 RLCBPE HQHé n%l'tg Chairfifih HeGorS Qb 9%@ gsq% (3200 kPa).

conmpound. The terms sup E or activat or-suppor
Mdter §8 eningiss,i the Istirrerhene ng)memﬂsn atoppéchend theameectothivss rapidly
n [

comansal. R0k oS FALTIRUER B Yiid Afbbigns vas phvsicaty

mendvods As d"eb]ecﬁemdlcaﬂad tlmEmmpié 4B samiybtasxhibited g lowe|cefatyst activity
S herein can be used in the practice

%%nﬁgé H%E“§{ % yStnventlon t.he typi cal nethods,

devi ces and materials arethérein‘déscrtbed.

AUpubl i cations and patents nentioned herein are

i ncor.porated herein by reﬁﬁ?g for t he purpose of

descri bi ng and di scl osi ng, T.0r. exanple the constructs

&naparvgiohodbliegioes Rreedniaved ded cRastredtatred t O@alyst Compositions and

h used in connection w'th
%%%parrl eogeg{%IEirﬂ\g@)"ftlF‘Heag Cﬁvgﬁ%. on. The publications
di sc u’ﬁlﬁﬂqﬂhﬁmﬁts arederitdd UBbRLL prbvige 4 Exhpadiséh OF QAW d)@@@bmposmons
SOlerh%n thelgdlsclosure pri-or to the filing
STRITE 8 RS PRGNS cSatalysh [t\b%ﬁl ORIy} K%ﬂtféerty@ hex-1-ene]

eRdbatun %@hﬁﬁld@ncﬁgf@ﬁéttmtz $9' 11‘1%} Qr ?neﬁ{ Whum (TEA),
entitled to antedate such d| sci osu y virtue

pronerrer (ethyiropband Eemorgmer fdrhekens), cand cBiqyidad c$11d=a81htmsiedctlvator-
B8t NotlPR¥h Qtﬁﬂ%@ut b e 51’(1)’[5&1an 51%@ Spﬁlg gte% 1§9ene TEA, and 1-hexene.

enconmpasses al | confor ??at |
é’"h(d wetell@ons cxmaiyst t imatthisnyxaatpiles e [(f- @EH@CGHE(UH}GH@GSHS@HZ) (1°-9-

The, general structure also
i%r%g%e tg? Oﬁg‘ﬁ’ Fg?ﬂérres di astereoners, and ot her

opt|cal i somers whether in enantioneric or racemic
forms, as well as- mxtures ofgpstereoisoners, as the
context requires. The present invention is further
illustrated by the foll ow ng exanples, which are not
to be construed in any way as inposing |limtations
upon the scope thereof. On the contrary, it is to be
clearly understood that resort may be had to various
other aspects enbodlnents nDdlflcatlons and

oy " Y - Y
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suggest thenselves to one of ordinary skill in the art
wi t hout departing fromthe spirit of the present

w0 pwefiizen or the scope of the appended cl ai nsPCT/IS100&022540

foll owi ng exanpl es, unless otherw se specified, the
synt heses and preparations described therein were
carried out under .an. inert '-sphere such as
nitrogen or argon. Solvents e purchased from
commerci al sources and wer £ S#bi 1y dried over
activated alum na pri®f_t@ use.znl egs otherw se
specified, reagents mgg' SRt ai g yJom conmmer ci a
sources. . EXAMPLE. 1 7 Prep&Ce a Fl uori ded

The

amsesdpport in this Exanple
was obtained fromWR C}ace as Grade M513-1 10,

ochebein Ri ROn&BPIER 2 ¥ bageny NaVILTH,6Hp0Hs), wad Ry Fof 1. 2

cc/g and a surface area of 400 m/g. This material was

f1uor lEded%l rcse%%%t slt G1r¢]iard catfa ygl %Ilnelgh was QbetamecyvI as ttc])%lows Under
sol ution I'ng -antioni um el an anou
Sauﬁlfrogelnelltlhostphere,qu all. 401-htxedo, mihod avmluj;rbh oﬁf:atﬁlha solution prepared
d;Flrca ak um na. teri was t hen

hi nmed
g iR -Sayslope {}Tﬁ{{l, @aéhlw Y egtl P8hocC. zuqf%um dichloride,

td}%&th@%cﬁgﬁ(@h}mgﬂwwm@a i8 URSEWREBINNSM 1 mL of 15 wt. %
cal ci ned as ar of the al Unjna were

istbdelumiien I 1 SO GUNETS A0t § Pl Bio This solution was

Sﬂnmegfaﬁg/ fded ¥0225@|r§é< oiaéctlt/zlﬂgr-ﬁgf)(gr@ rrThuW‘E*a%aﬂ@?A Sk lrhngs represents

was supported on the disk, dry air was bl own up

toobmisghatione dhigk abtarnhda | fﬂﬂéar theat seayf .ssnwltmorrs 8 contactmg of
ny I [ u .

SNl e PO PR TR, SURELE, SRR s siomiv

taeméqranmoet ohithouterecohlecting thehensrzaneéaltwemoa@thybémmhmur(TEA), and

B T e

hours in the dry air. Afterward, the silica-alumna
was cd&kiople &8 mgpigsentsor efalyaiom abtajnediin tlggzame mardenasthe standard

o=

BRI SO SR UL g2 o

Ctbﬁmmwlbpm @HFWHZWQGCPD(Bsf“IIF)Zt@llbreTEAatand)ri-hexene prior to
'%%Hagt %hlwml)ﬂtlte Wi hacﬁéjﬁ dtcg ai'ﬁcéy Slumma r%pt 's?%ppl \Tges t udy

rese n Inventi on was
of a catal yst conposition conprlsrng
bi s( c¥strope ﬁCa@PEBrylltS) ezbartaimin 'ummbtthil@kllim thed@neanaings ts the standard
tr n ) thyl ene) .and
Cl{lorkng}n g%%r%h% ?]A gl)p’]e 'F%& Exa ac dlmg ugc ¥<\)/ ogrn}tactm% of the metallocene,
(THAJand dléwelxesie] but mstdadl mchﬁl):d a ﬁpctstbomattbd”au‘n&j) (W:dohbn}g totthe definitions

recqnt act of th t Iocene
hexete. &Chgggaﬁg Sbt B ngnge i & %1?0&8@} ’ar]eanﬂﬁT%v ?fl&aedmetauocene
ICEHZI%HICE—IZEHZ[S(CHQ)(&I@)(&CEHLQZ&IE,CHIE\A& Dhsxen@orahd ohe fluorided silica-
| ut.i.on
R 5By Y S Bt oh PN RosHnfpie S to he
deattord ergasas;edprte @meRtraibe shap hie Bfeas ihQttivifyds 6¥RREA B BicSontacting
E Tabl e 1. troI Exanpl e 2A of Table 1 represents
7 JirlPeae, TRA el dhobiea miiges 1Ben £hdhenisagtants are contacted prior to

Shﬁh’ﬂu{gaa%%r&%narﬁﬁ N3 oRhsen MivR) whbSbserved.

‘bls(cyclopentadlenyl)2|rconlunrdlchlorlde st ock

sol.ution, 200 ng of fluorided silica.alumna, 1nL of
.15 wt.. %triethylalum num (TEA) in heptane, 20 g of
conononer (1- hexene) and nononer (ethylene), wthput
ext ended -precontacting of anycgatalyst conponents. "
: The pol ynerization reaction was carried out in a
l-gallon (3.785 L) autoclave as
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foll ows. Under an isobutane purge 5 nL of the
bi s(cycl opent adi enyl ) zi rconi'um di chl ori de st ock

waeloaisel i nmedi ately foll owed by 200 ng of PCT/US2005/022540

support-activator, was charged to theautoclave. The

= gautocl-ave was seal ed, 2 Ilters of i sobutane were

addedxemPlng >R t HaD0 Peepared 1 ashefdR@sand 1He dpetalipcgge  catalyst
%ﬁi@ﬁ@ﬁytﬁtemmmi(imzfmz gNas Plabéd 10N DAGS-Alder tube and
initiated and al ned 00 rpmas the reactor was
Raiatingd e teabck by epvesingdig whe éWthzﬂliﬁllﬁEHlefgﬂ Thé2tmt sgmple of dry
1&?%%? YR n Qf 99 haddd aﬁlﬁ%{e%ﬁlgtu&é@%)sﬁ&?ea)wmet A mL of 15 wt. %
ene. Et ﬁ ene-was fed he reactor on demand to
tmthmahmnmtrh @n p@@@% rveasaaddgcso T;lgﬁi gluprzswes siared) in Alfet éq‘rrklat room
(M nS
Bloperbfe 817 s 30081 108 VGG, SN TARRER B MAe siinained in
thhdarkopéhess- Emllnlﬂh éDsmlmdstd pomyﬁtdmydcmgé’ sigpsoffh3fshayd foy 2 mLs of
qn?s VS act&b?ol 3‘?0&1' Yg‘lLyofVl%lvHe‘% Ao \éh? ﬁg ﬂularl c!aeahﬁ'éngfictlvator-
pr ovi seline of cdtal yst and activator
snpporv ptigr mmddmgnmirel 1SaHOr. moamplleeSD @rcwlideiatﬂaeelme for comparison of
enonst t hat- precot acti ng-bi s(cycl opent adi enyl ) -
g’f@?&?’?l%ﬁﬁ g%ghl oride wi.th 1-hexene and TEA prior to
charging to the autoclave gave a catal yst that
exhi Bixasglehi §Ber wact ipwipesedt han fdimtvsof Elheplmeect2liocene catalyst

CRelrR PP RbrRCENEs Bl asrhdtp' e e glopp e ana

mainhéptdnels dakhiby @oéritg the tur:msmﬂt bluméchnf 6oil. 30 1A-miit &Bmple of 1-

rior _to charagj to, the auyt I ey
Bk voreRACE BR dRur e TR w2 o] A5 b8 5 Bk Sminum in
Réptae vay &ddeﬁl Iﬁlﬂliséﬁlﬁ}thﬁsﬁtlkﬁd\ﬁdthb)daw r(lillﬂjn wfmﬂehﬁlre for 172hours to
actlvat r or The -aut oc as :
o BBt B Scliiig RS A i oo MR e e B sample was
ﬂlh!inf&'ﬁ{e}zl 1§dﬁjeﬁﬂark QuntiDNBsel €TGE Bxam |1ﬁdlhdéﬁ d/\ﬁﬁ)stc&htﬁdtﬁlg’e Gtep of 0.25
and mai ntained_at 700 rpm as.t or

barofoé Bl hipwlites bmezow%mt &%. Ti, émfl élﬂeaﬂuwdéé §ﬁl@@alumma
WS tBF-QUpINE it téé&hﬁ?ﬂoghér%&g& kPa) with ethylene. -

Thus, the postcont ed m xture, containing the

Bl T onBt SN Her P Pt AP CRRoRT SECER GE Rk E 2

RelaRbcch® cdtilydt leﬁgﬁgaﬁﬁlﬁééh &R 8 Difit-AYdeR e \\RSwiliH20 AILJITE -hexene
reactor on demand to nmintain the pressure at 550 psig

psigoLiepd) wt.Ap frsthybzunyingmie beptangevess addedr ﬂaﬁﬂmﬁtiefﬁt“faﬁ glamtalned
}lﬂeﬁl@ d‘é&e'ﬂldstthg ﬁﬂ@lg A@&bq tﬁl;}:ew{tseﬁ\ﬁtlﬁ nv‘ﬁﬁ‘a E&HRd ‘%t}{ aarr]lg sor#cated for 10

epr essur| zed The aut ocl ave was hen opened
migiutey. pﬁ‘odarbvhl}qveﬁréutmquﬁwwr@dlm thlcénlﬂ\ﬁ catatys hagdigsadyed. This

Q%%les &pssﬁa?ﬂ%i li llry }h@ Qlallk% 1P1?s%u lqﬂmqifx]@%p?é ﬂﬂ\ﬁ'!l&edsaﬁibﬁcontacting” step

or s o OW N
Y SEYoA] homs EW\/ELE o8 tido miqusérmbbf ﬂﬁ@vt F”él%ranzlah@ fiworided silica-

Rt 8 0 ST T8 BRG0P o o

largeExangk és a&AﬂGDs mb’emedﬂogdareqonfﬁahigethé mefaitbcenf, AEA and 1-hexene
I | ut f
REOP SN AGPRGTS PR NP or | de vas

optionally treated, in various conbinations, with 1nL

of 15Polgmerfatiari &hhwhaiwam qatrwd ot ad fotlbwd.- Eeﬂioenmg amnmecontact and
uorld d.sili alun1n I vator-su

PeolBet et ot Be PR ctrtlc b saitud P G PR s anocene

brigencatulmyinoe, | cﬂa’tn, amnd aiﬂivﬁt@f-amport)T\h&s aldario 6 DpalldnqB.7888) autoclave

prepared under an atnosphere of. nitrogen by dissolving

45 ng of bi s(cycl opentadi enyl-)zircgniumdi chloride in

45 nL of dry tol uene.  Pol ynerggations were conduct ed

for 60 minutes in isobutane at 900C, 550 psig (3890

kPa) of ethylene, with 20 granms of 1-hexene. A "Yes"

or "No" in Table 2 indicates the presence or absence

of these reagents, respectively, in the precontacted

m xture in the 30 mnute period prior to introduction

to the autocl ave. In Exanple 3A, 1 . nL of Ing/lnL

o o .
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bi s(cycl opent adi enyl ) zirconium : dichloride as treated
with both 1 nL of 15 wt. %trial kyl alum numin heptane

w@paeA12321 of 1- hexene, under an atnosphere of PCT/USPEF022540

This precontacted m xture conposition containing these

th t t d f b

HEF GO0 Gt S B STV R S5 G B HORTH Gy TR Ated. and
%ﬁfﬁné hedhnehasoad ﬁlé’infahﬁd ht 960 1pan ﬁ"ﬁe ?e%&of—))vaéiq&@l@lb déged to 80°C
i medi at elly?df ol | owed 200 ng\]/of th

eieer p\patiest oslipyBies: Arﬁ%gaiattlblé ehem@ veap dproeckimfetie agngtop and the
{'otaq s§19@ %Qgﬁ)u ﬁ)tjtﬁ 34 %I'bg&) ﬂ’a?fwn:l-l Jﬂ%ﬂﬁ{ée EWRERe was fed to the
y ad & a

tor Strrrin initi ated

madomn denmingy Mnamtamrbe pispAuERAt HHRPY R 62 Q)kPab/at@,r Ihecair- e §hg shirrer and
t

RS PEE G by BB ko B iy HOfol 801, BHERTNOR was then

diremsd artdrtbe pdidtpolyathalehewasphysioslly, rewovedai ni ng t he

precont acted solution and the s'upport' activator, was

allowed to remain in contact for. a period of 2

m nutes prior to introducing ethylene. Ethyl ene was

fed to the reactor on demand to nmintain the pressure

at 550 psig (3890 IcPa). After 60 mnutes, the stirrer

and heati m1e\me I lirieizatiindpyeRelatad td Oemponantt end Gaslitions

rapi dj relssuri zed. The dut ocl aye s|then o Activator-
and th% 5| PBHF Al mane <Y il ¢ ‘}ﬁﬁ/ Ef@ﬁ*&%ﬁ. Eﬁ*ﬁ]é(“ Support

Exanple pr Thlaﬁ subdtt i [al dnmynd MSERE QRS BRCTHE o PEIVILY | ) ctivity

scal e} (BB n b‘?‘“@zher forms 6 f qui®hg |t dE(Dwi nE/EHE | (o/g/mr)

FERCL[ oMo 1 ST S A S o L S ol 53557 357

stocklSUtUtT oot StCyC Ot adi gyt ) Zi[ T COnT oT

dsghl prigles was trept eJd apd y- [Wigtgpal |Moaof [153uds. Poogo2g | 463
trietpylalum humin tjhe predontactgd m xgure. Thfs

e [y b e o |
ch]érged % the &ASocl javesd Tti)@-oﬁi"ec ofP-acted3d¥ uf i 206 322

Wag thenjghar geob;!fp tjne ¢b 9l bom4 §- 3897 1) oaedooc] ae29 | 1279

L) cu

A 5 A O A R L T WS TR B

L of ]:sobutane along with 20°g of 1-hexerie,. were

qui ckl yPrgeendast t dimhelsr elsfinesk . asStthe P%@aohwmemqf i &heedmetallocene
and nEHmGHERCRHRC(GBOGmhEe)Zatle risthylabmingn {&E4)ednd d-hexene,
900C whieh famp éreipperootacted miiuees. The total pressure

was brought to 550 psig (3890 IcPa) with ethyl ene.

Thus, ? tHostcpoatt dime scdefaedra thaceptad dimeabatwvery dllhfour components, the
pr econtaiite@e $H1,5€CHEH,@HLC(CH) (Cu)IpBlu)Zrabs inedliydalyminam (TEA), 1-
al | owedtety andnfianided sdzathoting octivatopeuppod. ofTh2 albmudpesents the
pri orcdnact tife bdm;eemgeetnmptedmextuﬁ duylltleni@uonided §itich-4lomtnh @ctivator-
react appam demand to maintain the pressure at 550 psig
(3890 IcPa). After 60 m-hutes, the stirrer and heating

ver e 1 Beausé 0 peYnReidhtion gaté ‘Glaﬁl&d@feamﬂg at'tApérdll of the 49 minute run, the
depr e§c$1k.lfty zgg/hr)Téaﬁaﬁdltte@ kY @emBsur tHASIH coREings aneveiditmate of the
sol i daggelty. ' ene was physically renoved. The reactor

had subst ant i aI 'y no indication of any wall scal e,

coat i hg Nefthd?t e pré@niiBte@fnot Al pbdcdn@icte@Wnb@urt NBntained any olefin
r eact y8Romekhi s é;s@snpltﬁe 9 ¥RoRadtQNVe niRGlel Védnyaidshathe metallocene
Exanpt g, -t it IROn)) o pi 0. Fidzitt, QfiethP81ubitint (EEA)OhtéERBtane, but
st OCknéPth;Ee'nQ n'[‘l‘Péf c}%tcé tQ ABGRL @&iteﬁﬁ‘é/ﬂté ?ﬂeE&t@ef&'téd'Huxture additional
di ch Rfethgﬁthmﬁuﬁl é'?EAEt nd- 10 &ﬁflﬁéll 5iflcallihing! hexene in

the pre contacte S precontacted m xture
conposition containing these two reagents was stirred
for 30 mi nutes before being charged to the autocl ave.
This precontacted sol ution wagpthen charged to the 1
gallon (3.785 L) autoclave i mediately foll owed by 200
ng of the activator-support. The autocl ave was then
sealed and 2 L of isobutane, along with 20 g of 1-
hexene and 1 nL of 15 wt. %triethylal um num were

qui ckly added to the reactor. Stirring was initiated
and nalntalned at 700 rpm as t he reactor was heated to

NN~ o . —r 4. o




postcontacted m xture, containing the precontacted
sol ution and the support activator, was allowed to

WO eovaione3zn contact for a period of 2 m nutes pPEDUS1005/022540
i ntroduci ng ethyl ene. Ethylene was fed to the reactor
on depand to maintain the pressure at 550 psig (3890
| cPa) . DAgaostacted migtmigtneaintaipgrbinghd darler and heating were
then stopped and the reactor was rapidly
depr esdligdontadted Figurgsowicdted whilgasainthmmegdpdrealdikand t he
solid pol yet hyl ene was physically renoved. Thereactor
had substantially no indication of any wall scal e,
coating or other fornms of fouling follow ng the
reaction. This Exanple gave a lower activity than
Exanple 3A. In Exanple 3D, 1 nL of the Ing/lnL tol uene
stock sol ution of bis(cyclopentadi enyl)zirconium
dichloride was treated with 2 nL of 1-hexene and 200
ng of the activator-support in the pre-contacted
m xture. This precontacted m xture conposition
containing these three reagents was stirred for 30
m nut es before being charged to the autoclave. This
precontacted slurry was then charged to the 1 gallon
(3.785 L) autoclave i mediately followed by 200 ng
of .the activator-support. The autoclave was then
sealed and 2 L of isobutane, along with 20 g of
1- hexene and 1nlL of 15 w. %triethylalum num were
qui ckly added to the reactor. Stirring was initiated
and mai ntained at 700 rpm as the reactor was heated to
900C over a period of 2 mnutes. The total pressure
was brought to 550 psig (3890 kPa) with ethyl ene.
Thus, the postcntacted m xture, containing the
precontacted solution and the support activator, was
allowed to remain in contact for a period of 2 minutes
prior to introducing ethylene. Ethylene was fed to the
reactor on demand to maintain the pressure at 550 psig
(3890.1cPa). After 60 mnutes, the stirrer and heati ng
were then stopped and the reactor was rapidly
depressurized. . The autocl ave was then opened and the
solid pol yet hyl ene was physically renoved. The reactor
had substantially no indication of any wall scal e,
coating or other fornms of fouling follow ng the
reaction. This Exanple gave a lower activity than
Exanpl e 3A. These experinents denonstrate the higher
activity for precontacting the netall ocene with both
1- hexene and TEA in the absence of
activator-support. EXAMPLE 4 Activity of Catalysts
Derived from Vari ous Precontacted and Postcontacted
Cat al yst Conpositions and Study of the Presence of the
Activator-Support in the Precontacted Catal yst
Conposition Experinents 4A and 4B presented in Table 3
provi de a conpari son of catalyst conpositions
conprising the netal |l ocene catal yst,
bis(2,7-di-tert-butylfluorenyl)-ethan-1, 2-
diyl zirconium1V) dichloride, triethylaum nm ( TEA)
nononer (ethyl ene) and conononer (1-hexene), and
fluorided silica-alum na activator-support. A1l ny
netal |l ocene/ 1 nL tol uene stock solution (6 nL) was
optionally treated with 1 nL of 15 wt. %
triethylalumnum 2 nmL of 1-hexene, and 200 ng of
fluorided silica-alum na activatorsupport for 45
“mnutes before introduction tg;the polymerization
aut ocl ave, according to the data in Table 3. Thus, a
"yes" or "no" entry i'n Table 3 indicates the presence
of these reagents in a 45 mnute precontact step. with
the netall ocene, prior to introducing the precontacted
m xture to the autoclave. Polynerizations were
conducted for 60 mnutes in isobutane at 800C, 450

- VA Y. Y.V NN T T I T N o o A .
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In Exanpl e 4A, under an atnosphere of nitrogen, 6 nL
of I'mg/lnL tol uene stock solution of the
whe®eA1282di -t e”- but yl f| uof enyl ) - et han-1, 2- di yl BCT/TSI0081002540
(1'V) dichloride netall ocene was treated with both 1nlL
of 15wt. %trial kyl al um numin heptane and 2 nL of
1- hexene. This precontacted m xture conposition

cont gi THHNY4, 8GRty @Ethe @&g%tymem@s)fﬁﬂalysmodmd @bring that run,
m nut es. before bei ng char the aut

cl ave. This.
R e BPLPT RO R R § oher o ftisgn amone
rt(r% ahd A ckivatdusipbA Vel RE dicat &pylyhel/k onadiviyr-2Pomgnidfime.

he activatorsupport. The autocl'ave was then seal ed
and 2 L of isobutane, 20 g of 1-hexene,
were qui ckly added to thgﬁggg%LgP Stirring was
LaPdel | LR PRSslc oM BF a?oll}@ﬁzy@he Sinr UEfzh@Sthk hiret@aedt @l Postesntacted.

heated to 800C over a peri.od of 2.minutes. The total
Gorabss GPaPafE9 br ought to 450 psig (3200 kPa) with

et hyeRR ExihbR, thehetRaed aeitisehe thtdll st bithe praemtidtentifigwas used
t he precontacted solution and the suppo

o et 20 810 1o 0,933
ipvethe gKpesimsatal Predistph ot r0-Xbin demstty  SPECHICREM AHneEf 0 )
»p@ggfﬁ%ﬁﬁe REART tol BeihMistRrd uﬁl'enga.pﬁlglhw 8P 6he ElysE NGRS to produce

he reactor on demand-t:o maintain the pressure
patycthSBnppilyn¢3n Gogdc Pegle praucden.60 nmi nutes, the stirrer
and heating were then stopped and the reactor was

rapi h*élqu FBB i’érvk/grg repar-gﬁ'@n @U&ﬁﬁllu@d’sepa?me tohapreReN@%o known
and t pol yet hyl'ene -was physically renoved. In

a5 @rspauyairoaess) By apleeting, catdiyst fvith erhenohes pid enfionplhingrsepr more o-
oﬁq%‘tgllt %\/??I}é)?lérfls SRR %1?1 Y\’%ﬁx&r e%ﬁg &ehlﬂmt eﬁﬁ t%}?&&ﬂlteaa% Bfks selected such

tbdtsl(e2qo$elgime1t <) mtodncﬁ@dsfsbh@pmnglés)&néum;:p\dexeﬂ in that form. Ethylene that

I2|rcon|u orid 0cC .

e A LT CBLTA AR, 8 e e gonomr
IBELbuQifne hat BB bevh degdstealnsy Bictiohationland idoed ofer mbirahd agémenolecular
was slurried wth 1 mL of 15w . % trial kyl alum numin
FIpY Wirdisedasipe diueit hoyene,  and 200 ng of the

activator-support. This precontacted m xture
cont aheirddgiodkas b diquidefall ab ﬁSﬁchQﬂmIrodlametsr mips lwp ibaviegla volume of

Lol oG 3% SRR L2430 BUHBEAEYS ne s

Iﬁlséaﬁltg Wil t6g(t) 38 @420 1Paf) e’Kl&{@op waaer BN @jﬁﬁ%pedld,(ﬂtg(bo?mmbhﬁtake -off
reactor. Irrirng was.initl ntal n a

(5 5t oo dnecrauepire P TS Bt o upeied o Fpinon. The
zn &1%@11 e o-fBgl t Ald BEHRESY ERnYAsh RhRUEBd ethPledbthdiShékene from
e

et hyl ene. Ethylene was fed to the
m@pter werﬁ ﬂ@l@ﬁh adegted ﬂaﬁhhveamw 1 Jo pypsss flagh Bk aehthipugh a purge

(go:l)’tgxgrptchp Fhbve ﬁg‘s{dﬁﬁl @Qrd&l%%se STo %Q@erﬁ tsfafi %ﬁll%@nhﬁ‘@?d&t&& a small

were then stopped and the reactor was ra
aepmbcS ppinzd dituantcofa popiessiad anistatic pasmt é‘iﬂ@ ﬁ%@ta‘é\‘ﬁ d45Q was added.
solid polyethyl ene was physical | y renoved. As Table 3

| ndi Cﬁtee‘s,atal%rﬁes o%pﬁ@dc %ealfcylﬁ)tvvl Qbﬁ?&%ﬁtsa | DM Mmetallocene
catal yst activity than A cat al

iR Z o el grisie (@h% %azzéﬁﬁ Pﬁl@&e@ﬁtdal@?réd angh giethylaluminum

ﬁ%‘i\) 0\79%’3 E)?e%gﬁgctg@%}l & R&I‘IOGOEEJQ %lc&é ng f ‘I"{t] I rﬂ;o% Ofidfto being
err ynerlzatlon tivities The rimen

intrediend édo iarsedald] ¢ @rednlpmg’\’/ vebeela Pcf@ﬂm]as |t1m§%n ﬂ@fm@talﬂfélelgﬁswleﬁn -TEA

W%Prg)s/clg%xétg%ﬂa[gco@ ?cglg?t{)rl%uﬁé%rg I%@ eidg);ﬁit islogligl?e constituting a
Z|rcon|un1d|chlor|de

CH2=CHCH2CH2C( CH3) ( Cp) (9- FI u)ZrCI 2, triethylal um num

(TEA), nononer (ethyl ene) andzponnnoher (1- hexene),

and fluorided silica-alumna activatorsupport, both

with and without the precontacting step of the

nmet al | ocene, TEA, and 1-hexene. The netal |l ocene

catalyst in this exanmple, [(h CHCCHCHHCHCE -G

5- CnHg)]Zrd 2, has the follow ng structure: wherein R

is nethyl, R2 is butenyl (-CH2CH2CH=CH2),. and R3 is
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Exanpl e 5A represents a standard catal ytic run, that
was obtained as foll ows. Under a nitrogen atnosphere,

wWQ2006/0003211- hexene, .2 nL of a solution of catab@BUS2005/022540

solution prepared from [h5-cyclopentadi enylr

h5- (9-fl uorenyl) hex-1-ene] zirconiumdichloride,
éﬁmﬁz@@ﬁ@@ﬂ Ef?}l‘(Y@-thuBB‘er@ﬁA? in ilSﬁblttmmmtltetzng a third feed

B eTdrod iR ihtoThe VocdiB g

hept ang sol ult I on ewg ? e a %ml ng a\%EDléag lt(glfdA%fHd Ee}}rénfi)dsgzomwed mixture,

PRYosding fhig ingentisasbdfomsireiuetion inwdbe laop r@B@rmPnee introduced in this
i t I

P B SR, 01 s fet b e el VAR s g e with o

gcmﬂ@h@@n@@@@ppmmmly A marfutes, prior to introduction into the loop reactor

CH2=CHCH2CH2C(CH3) (Cp) (9-Flu)zZrd 2, ;,TEA, 1-hexene,

and firhonbARekeRd bis fi’de 1 c&fﬁuﬁ%d Qrco&gﬁ)tpﬁiroh 'was approximately 1

Wi t hout precontact e- a-net a ocene,

opit e@mllllmnmthwmc(dr EAt)cenmatwnl Thestott 8EAzdded \h@ra@pmmenately 10 part

e ar 0
gélo\ﬂé%gﬁ éifaﬁgsl%!ldé% ?éngénetgag ‘s ’gl'?ecg 1}’&1' E'{hlv?é?%pgé t Som 8ent was
Idnh}tdmedslalmﬂmﬂnﬂhbethst 9s0er grlardata 1000°AF ¢f37Bxamyptien 5Harged to the

excen | e 5B. ncI de recoptacting step

PGBt P Sl 6 R e S et Foueh o 35

GpI{-Bc febde) Zt6the JecohEprendfidg tesk@xene, prior to

contacting this mxture with the fluorided

silica-al yum na act.ivator-su rt. le 5C

repr ei qi g GBRIGFRCIeRYRT %ﬁ%%%%?ﬁ@%l FEhyese: 190°F

Q$7 ISWEZ)&EM&Eﬂpé’thﬂrdeS sk anp Iwélfgﬁﬁﬁ er€ohE iR leﬁeh fleadm¥ @M Re off-gas
%C| uded no .precontacting o e netal |l ocene,

TEA,
eHaw dressuis dash phpmber Vim onide gas chigpstogsimhncl-&do 4.5 weight
%E@&ltQ%féﬁfe%éaglrécpmttﬁ@ofg%gd fdih BRNSw :Bf‘e@ﬁl'r@ﬂasﬁfch 2 V1a on-line gas

ours in which onent's;  nanmely the net ocen
chpEatdep CHAChTHIFICH) E@amrwplzdscmo 3§ mpightipasntne, and
the fluorided silicaal um na activator-support were

cont atherbadtbd Vhs b réﬂgdjtonEaVE hi $sigqst GRRt ACsSHinis U NS hours. At
to the reactor. exanpl e denpnstrates that an

Stiedretiaie conditipns. the tsf?b‘i‘tén ehratretiaship.0aroundsad B¢ 7t ke to 36,000
B (Renes kg 306k, W@ne%ﬁrﬁé%wrboglﬂouﬁ&e(l3607 77 kg) to

reactants are contacted- ‘prtior.-to |n|t|at|n

%p%mqnéaflﬁélﬂ Huke) ner bewr andghe i hezepe |fmdtryte\ms varied to control the
mst g{r ?62 ggm%rgréﬁcmcﬁé%%% 1k1|tﬁé/\%ilue-¥1lp was 5 to 7 weight
Byreay) CataBisuydiic@tragonfs2ia thtgyeaWchapl tacsach that the catalyst system content
B Rl 0t aj_ned

géesfﬁér?}é gt%gl %% P%ve?%MgP%rc u?’ﬁecrll S iy Gilg /&g ﬁ’f rﬁ;tc¥c§ g%ﬁeléts Polymer
leas ohn}ovhdsﬁbmrthe fdactbr mothé este o3, Gmspoaﬁiﬂ;E(M%S(iStl&gl) $0 37,000 pounds

?ilrl #%ﬁfé%s ﬁgﬁ‘ﬁ?ﬁl ﬁ?c%vgbﬁdé%%ﬂg\%‘scg% &d. Thr/os slurry was

stlrred in the dark at roomtenperature for 17 hours,
to provide a light yellow solution. This sanple was
mai ntai ned in the dark until use. Exanple 5D included
a "postcontacting" step of 0.25 hours for 2 nmis of
this precontacted solution, 1nL of 15 w. % TEA, and
the fluorided silica-alum na activatorsupport prior to
adding to the reactor. Exanple 5D provides a baseline
for conparison of Exanples 5E and 5F. Exanpl e 5E was -
prepared . as follows. The netall ocene catal yst
CH2=CHCH2CH2C(CH3) (Cp) (9-Flu)Zrd 2 (24 ng) was pl aced
in a D els-Ader tube and naintained in the dark by
covering the tube with alumnumfoil. A 12-nL sanple
of 1- hexene was added and thjs mixture was stirred
while 2 nL of 15 wt. %triethylal um numin heptane was
added. This slurry was stirred in .the dark at room
tenperature for 17 hours, to provide a dark yell ow
solution iri which all the catal yst had dissol ved.
This sanple was maintained in the dark until use. This
Exanpl e i ncl uded a "postcontacting” step of 0.25
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hours for 2 nmks of this solution, 1 nL of. 15 wt. %
TEA, and the fluorided silica-alum na

W@eaocMat3or - support prior to adding to the reacPOI/1S2005/022540

Exanpl e 5F was prepared as foll ows. The CH2
C}K}QC}QCXC}B)(Cp)(Q-FIu)ZQS;Né$§etallocene cat al yst
(10 ng) was placed in a D e er tube, to which 20
mL of 1-hexene and 2 nL of 15 wt. %triethylal um num
in heptane were added. This m xture was nintained in
@ik and the Diels-Al der tube was put in an ultra
$oni cA bahRs@Beps G cRhReisigr 10 mnutes. A dark yel | ow
sol uti on was oBtalned in which all the catalyst had
di ssol ved.at ipaft §ne preprndaciodansidionsnsi ned in t he dark
until use., iggét%ngpﬁg@ﬁa%téd%?éaﬂgﬁﬁ&nﬁ\um% ?)Glﬁﬂlt acti ng
step of 0.25 hours 4 L his solution; nmL of
15 wt. % ?E]qastgn@]pqeﬁ@tafctqd@.qum@a aECMIGi, éadl uni na
activator reactor.
Exanpl es g'EQQgB%ER&%g%f% g?ﬂgh ?%gs%%gﬁease in
activity is-obtained by precontacting the netall ocene,
} hexenec%}é § ecr(]n%lpgg e Eqalalmsr Z %1% r{tgér:) ?%a%ged \Aaé:}deic activator-
s@ipoit ecnrises asolfdaixid@\tsaate&mm camleqrcmnsylﬂpirmngw tugiot, varekin:
postc t aClt 8§ SGoN f or f a gl%r'n?nlélll Al rlnl%:l alun%tn%llny thos hate,
sIurr@ (éonpryglng met Af ifockne, “or garoal ur nuh Phosp
attedopslytuagsthtac titauiaf grcosiapmagieyiaiasiapdae dxitle mixdd geatiésahereof, or
5.L cl aveunder an isobutane purge. The
bixeer ool | |

sealed, 2 liters-of isobutane were
addedthe andusit-withimgingesidmist ifRbade, PAbrida| Hromidde hédphate, triflate,
700 rpm__The reactor was kly heated to 800C over a
Bistifadd seifate oppm o “mﬂP@gwﬁoganple of 1-hexene was
forced into the reactor, and the total pressure was
brought to 450 psiqg (3200 IcPa) with ethyle
Et hyl Eifecaiplesticompegtiom el (dajey br wheiciadha rﬁestmtmﬁdn%cadlﬁ activator-
SRR oSS 1Adridta diliPShfimi3200 kPa) for 1 hour. The
stirrer and heating were then stopped and the reactor
was rapi dly depressurized. The autoclave was then

Q pen eflh &%1}‘5‘9 @oﬁgcgs!itfp{lgﬁl dﬁhﬁy E'I%lnvﬂé ﬂH &'d%ﬁlch%lumma comprises

recont inme | s defrned as e cont

’ 1ﬁ|omes%)to Y¥ebyweight abweine and from 2% to 50% by we1ght ﬂuorlde 10n based on the

R S MR bl by cherd LTS 00

m xture. 2 Postcontact Tine is deflned as the. contact

& o DB Py (i TETRRGS Dhesein, B8 ATl M Mg gomerise
cHEAMpmina Haemgaeoreamﬁmfel gretérdieh (53 ¢d/g andh surtao@area greater than 100
aq}lvator support. This al.so:represents the contact

bet ween precontacted. iriixture and the fluorided
S|I|ca al um na activatorsupport. 3 Because t he
pol ynerization rate was decreasing at the end of the
%9 i hhe @talyshoorennsitige of Clary 1 yhegrh ﬂ)e pé@@PPtaﬁeql %@Hoqeae gomprises
B%Bmﬁ&ﬂﬁh@ﬁﬁgﬁwqgﬂﬁﬁhéHﬁ@§man overestlnate of the
activity. Nerther the pregon nor. the
pst contacted nixture. codﬁépﬁ¥§U&KQNblefln nonomer .
Thus &H&elﬂﬁ@'c&’rﬂtﬁﬁ&rﬁdz&bmﬁlﬂf& 1a@kAi ns the netallocene
CH2= ACFITu) Zr-d 2 triethyl al um num
(TEA) and heptane but no 1-hexene. The postcontacted
m xture contains the precontacted m xture, additional
triethylalum num (TEA), and fluorided
silica-alum na. Precontacted m xture maintained in the
dark. Precontacted m xture somcated while maintaining
in the dark.In Table 4, Productivity is the g of
pol yner/ g of catal yst produced during that run,
Catal yst Activity is the g of polyner/g of
catalyst/unit tine, and is a better conparison anong
runs, and Activator-Support Activity is the g of
pol ymer/ g of activator-support/unit tine.




10

15

20

25

30

EXAMPLE 6 Larger Scal e Production of Polyethyl ene
Resin Using the Precontacted/ Post contacted Catal yst

wW@ovp0s$i3ei on I n this Exanple, the pretreated PCT/US2005/022540

net al | ocene catal yst of the present invention was used
in the experimental production of 0.931 density
( speciVfiFeat op 1 Eeependenti3 o cyclopeniadianylpafisrst, fﬂﬂloéqiiél boratabenzene,
rs@Bdtitd0 c?@lﬁpé'iﬁd'ie%f? MB&ltﬁl@@aﬁlﬂéﬂy’f ySl%fStlﬁl{ég @lﬁ&‘%MStor substltuted
system to produce polyethylene pol'ymer in |arger scal
B4e8%. Et hyl ene pol'yners-were prepared in a

cont i RueMs Qﬁ'ht éu‘BLtﬁan@ fo RE %ﬁﬁs%&t&ial:)fc‘l)ojéﬂlgﬂg?ﬁs sifbstituted indenyl,
sl urry?c{orocess cont act Ia@\% a cata

gh@e@ﬁtqrowhqstnyte@ heragpbenzene oﬁ(Xd| iefingependently an aliphatic

SATBLOSE 2 Y5y 28 RSHSIE TS FRL R il o o

iogygﬂno&mmdl sudfus gtdug, pattdged emupna ph@phm;s)\gmupdan arsenlc group, a

RO P 055 T D LB Y00 31%n o,

rapROMENYM Igmbudrmmergamalgrduaphrhﬁganodmgﬁﬁ:@mpbyr a substituted derivative

e TN T S Tk

| i qui e/hEteid at2éhst bnel Subktithans bal€X Y iiaomioasllypa BRddifO Broup that connects
r&yl ng & vol une of 27,000 gallons (102206.124 L).
q)tﬁ (Xdobut ane was used as the dil uent, and the

react Wheﬂéfneééy kg YK@ a@@ﬂld%‘n%n@ﬁzﬂ'@ aﬁ]ﬁﬁilc ? b Q]B)matlc group, a

reactor was equip th conti nuous take-of

SHeticaey ﬁ‘@mll’l%“oﬁroé ahmatvf #YBliG SrpPpQn OW@TCHFO%@ spigur group, a
gxﬁﬁfg@ﬁ @fbubNa GREPLOAL igffp, I Grsdhidl eFolipdh S6BEE YFou 9 sﬂlcon group, a

| ymer and i sobutané al ong W t h-unreacted et hyl
SR HORR oftfoFPYhe lqaéga%r a hpram glphw@wh@nn@mgecmm, an inorganic
fglr@h%h&ﬂ %aﬁoﬂie@all@c grb @ obh §§1§Hfu?edf<16ﬁ§eﬂ J% e to'ﬂ%_‘ai" QAich having

purge colum to renove resid ocar bon

' pf?oévbmzosqadlopétoﬁm ol t he reactor a smal | anmount

g;?dpgg&%{na(% Sfé jlgﬁoe})erﬂfen dgg:gz@ﬂ]e& ﬁg{ohé,ta%tlhc? le%%{}p, a fluorenyl

@upr @ dethtabhezene gfwip) ewiahighationgroure ralnsa,roﬂim B‘EﬁlﬂJ h cweime group, a

n onj ichloride (h5 C 9H7)2Z

PoRELBATTY MLhaO U B ARG S b w TP UG oup, a nitiogen
;grcmpomplmspkﬂus‘ gmula a}nealrsemd gﬁtﬁuan daen proug d dilich group, a germanium
premx ior to, being introduced into a. second

u&ﬁl %@d%p,v%gegé BTOUR 3 lé(%rmf gp,tqn Unipyyg group, an inorganic group, an
wegaabﬂlaelea @roth dri subsiuted dérivatvecbt, bt bR IS 88fhe from 1 to
%E %q%ctlvator iﬂg ort slurried:in i sobut ane

GEOPR PR P 4S8ESnd feed, and. additi onal ‘
tri et Bdreth @RANGEBsHISRAbN it duﬁﬁﬁ&’c&@g’é) @soiﬂ%ﬁeﬁdéhﬂ}n 9n3liphatic group,
third feed were introduced into t second "preem xi ng'
OB gropatie graugy HPYQE S5y®s & Gembinptin ofiakiphatis ané@zys@marwgos an oxygen
fefup, & RYIBG 4o}, PEHOES LBy, (hdﬁlfdsbmﬂus' Bofp, et aap group, a carbon
reactor. Once introduced in this second prem Xing
FEUR et SHigOH GNPy h@e%l@tu@b BYOHPB.t 2 6N rgroupy p deadt grpep, i Rarom group, an
WRShifin GfRE, M tHor@nls b Qﬁeor%dngﬁetgﬁlc %Q&{pg)& qasﬂxﬁét%futg@ derivative

mnutes prior to I nt UCt|0 I nto op reac
Tiseeofana Praefaridctbiay (Hgl‘fdmnym)?ﬂ gathon iatemspi hzﬂide,rordhgdrogen and

conce Ly er. mlli of

t he rgﬁa%ggkﬁ%gﬁgnﬂﬁg% onmﬁg é?r%ﬂ %a%lg’iﬁ’u @t Somnects
é}é‘plamk{mtely 10 part per mllion of the reactor
concentration. The solid activator-support conmponent,
was dehydrated in a fluidized bed at 95C0F (510 0C) to
10000F (537.8 0C), then charged to the conventi onal
catal yst netering vessel usedyfor, chrom um catal yst
and nmetered through a 35 or 49:-cc feeder into the
second prem xi ng Vessel .- Typi cal and approxi nate
reactor conditions for this experinental run were:
1900F (87.78 0C) reactor tenperature, 5.5 to 7.0

wei ght percent ethyl ene neasured in the off-gas
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fromthe | ow pressure flash chanber. via. on-line gas
chromat ography, 3.5 to 4.5 wei ght percent 1-hexene

wore@s01sdl i n the of f-gas fromthe | ow pressur ePdT/astv05/022540

chanber via on-line gas chromatography, no hydrogen,

nd reactor._solids..up .38 wei ght percent. The

?7@ act gﬁe %&gaéy% 5%?%%83%065%3% Whergig threnteconiarigd mstallagene comprises
minmlserte@ohpburdd@omprisiff: St eady state conditions, the
i sobutane feed rate was 30, 000 pounds (13607.77 kg) to
36, OOE’J‘SGB‘E}?R@g(i?B%@@@Eu‘R&)Chb’ Shour, the ethyl ene feed
rat e We@yabhRRicRANIdENitA36RTAZ ko) to 34,000 pounds

(15422, 14 k%%;(ger shour, and the '1-hexene feed rate was
var i eb2ethapghylpis(n’tlHadetghdiit-Yutotyhemampol ymer product .

Et hyl gRe gt rati.on in.the diluent was 5 to 7

wei gh@%@%@%ﬁﬁ%@a&é?@%ﬁ%&?@g THBns in the reactor

can b3 puathnddiyditis(hhe, 5ot Rintsdre YR ARB dic i &aes
from 0. g01 to [Jl Ve g;ht%ger cent: based on the wei ght of
the rBEEYBReWISHYBRETS 4 Pol Jeiehydiad-indepriragoting didhbneide;

I eact gg(ndh lobét&1iy)Bie-BE: 44968. 55 kg) to
37,000 (gou%dsgle(o%mé.‘gﬁ%%?_ leapﬁ %fﬁuial%ﬁ’d recovered in
a f1 Kl enaEermethnlvslopentadicay hrirconiu deltlaidest
COMPOSYhIAR1S BB diziMont BRI GRR. P econt act ed

met al | ocené; "at | east “one precontacted organoal m num
conpotimgthylstlylbisdsindesBzipoecontictdendd; ol ef i n or al kyne;

22? [ \a/(;actt}J é@égﬁf)l%@%@q%&e%%%%géﬁ%c ;?lgc{n%%;gnposi tion of

C ai rditethylsidyleis (44566, pesiabyiie -aﬁaltdelgm)aﬁ@xgﬁ@n dichloriale; .
activato U r CO I1.Ses .SOl | oXIl etreate W t
an e|0‘3‘1%?“?1%1&1*5’3&?19@a?%ﬂﬁﬂanéﬁyl%{cowmh}end@he solid

OXi dél,2-sthsiektyltas(9-BubiEhIFsircSilh @&n@dgi na, al um num
phosph tel, .hgt eropol ytungstates, titania, zirconia,
magnelieRy! dighexy titsnipp(I¥)¢hleridei xed oxi des t hereof, or
m Xt YlsesropNahRBAimeBRily NG BhERId; 1 MoRg,.ani on
is fluori cfg, chllglreiﬁge,l}_]zh?gr‘nbdgﬂ 1%%3@6’%@?2@%@??4 at e,

bi sulbfshpatamsthyicyelepensadiensilzivvopoirdichiaidet her eof . 3. The
cat alygihd&QasdiR Qicliorfd.al m 1, wherein the
postcontacted acidi c activatorsupport conprises

f 1 uortdudocsylsilyieis(@iflypeng)zigoniTh dichboridey st  conposi ti on

of  Clyaidy-q3; B _fduord, ilica-al umna
conpri ges freom % %bgg‘g@édﬁa& ol\z%ﬁgﬁ% g%olnhurxﬁa(ﬁg di?rF&or?q"om 2%
to 59BN dspprdylaoinaleoratalenzdaiy driduirtdigunsei ght of
&ih ' jlica-alumna after drying but before
caﬁ%{)%l?tﬁgl.glﬁggat%he. cat al yst cenposition of Caim3,
wher eiethyl-Béufenyiatetttidens 1] 5105]616?511%eﬁﬂ)@lwdoﬁﬁzl)zirconium
d?ébl ca- al um na having a pore volunme greater than 0.5
1Y %and a surface area greater than 100 m?2 /g. - °

6 mefiy3 Gated) My BRIRESIL L ief 15" b YRGL R0, LIS
precont act ed rr%t al ocengﬁggrrp ﬁ%fgggg?(ggbn‘éodd\r%huﬁ'g\?irhﬁlﬁrenyl)"
ey dicBIRFAR f or nul a: (X XX XX ML, wherein Mis

 nlonere Fri e8Pt R GG Shhorsiigproniom

disbloaidesbenzene, substi‘t ut ed. cycl opent adi enyl
substituted indenyl,..substituted fluorenyl, or
sub sPF{hX{‘i'Berﬁg}?fg‘?éh@}é@%@%ﬁcyclopemadwnyl) (0 2,7-drbuty -

fluorenyl)zirconium dichloride;
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wherei n each substituent on the substituted
cycl opent adi enyl, substituted i ndenyl, substituted

wo baweoe23gl or substituted boratabenzene of (XLpCT/8S2005/022540

i ndependently an aliphatic group, an aromatic group, a
cyclic_ gr gup, a combi natiqn of aliphatic and cyclic
gr oupPhenyl S Pulrgeimedbidenc(n- cyeiPPantadimiin, -Oaflupreny bejegenium
Aidlikided Phosphorus group, an arsenic group, a carbon
group, a silicon group, a _germaniumgroup, a tin
gr oup pPhenyl-32utegylmeprylideristn’ spclgpantrdicnpi) a2 ity gooup,

ok%?pgﬁgé%ggggﬂg ,an organonetal lic group, or a

o

fvative thereof, any one of which
h avin @hényd}mpﬂantbﬁylﬁﬁ@thm&ﬁehé(lﬂ Saydbé’ﬁiznta@leﬁbaj ¢h ﬁﬁﬂﬂu@fenyl)zucomum

qﬁ%ﬁf wherein at | east one substituent on (X1) is
% 51?y a bridgi ng group .that connects (X1) and

;IXIZ) pr@[—@lpGntéﬁ@ﬁmetﬁﬂqjdeﬁéfﬂy—c?c‘i(ﬁ:eht@&ll%%f?ﬂﬁ]‘e G lay. t—ﬁ'@tﬂl -9- ﬂuorenyl)
phati ¢ group,” an aromatic .group, a cyclic gro
d@ﬁﬁpwaﬂﬂé%néﬁ aliphatic and.- cyclic groups, an oxygen
group, a sul fur group, a nitrogen group, a phosphorus

group, an arsenic group, a carbon group, a silicon

g¥ oup The cglelystapdropnsigioo s, Clain i 1n vereceinp thea pree@tacgido tigancaluminum

Qu a rou an
s L T
t hereof, any one of mhlchﬁﬁéﬁxﬁg)f£0n1l to 20 carbon

el s | d er e ende )

?icﬁ%ng aglQ%dFm%%gWHVHEhEWﬁggky#&ﬁyg mﬁ”fqgﬁﬁ%ﬁ?PmD“deor
grydexide, anybmeatfaﬁdemzlmvmgg”rdmupxo Hhc@bdn(ﬂﬁ@hé GaleQBiPhyddife; and n is a
ar ol ¢0 gr gp cycllc group, a conbi nati on of
ar g% R 1@§%¥|c groups an oxygen group, a sul fur
group, a nitrogen group, a phosphorus group, an r

rsenhﬁ %$ fg a carbon group, -a_silicon group
ger mant Ut gy tuf)ompé’s’ttlioﬁ ‘ﬁr%‘ﬁ‘ﬁ’ la Whé‘f?é}l gkeonrscor@cw&r @rganoaluminum

@b@pdundarcoal ﬂé@snuﬂétﬁilﬂuﬁmuﬁﬁ % yJag Fopgfagiﬁﬂnulﬁn dlethylalummum
r onetal i c_group, or_a 'su stltuted derivati

F BRYYGhENBIMGh| diobNpiHgiTmom Dydrle, Zohmaﬂmummnmnmn
@teﬂ{Waluzﬁﬁmﬁ ARk conbinations WERLEI N each substi t uent
on the subsfltJtedrf%gfn?gn?ndependentIy an aliphatic
group, an aromatic group, a cyclic group, a
GOMDI ARl LNy QTcoRbbRia c
group, a sufltu Cogl tr)oup, &fng% 7 bé%rl%elcccgn@ﬁl,sglg %ﬁ%&ﬁ%’ §t°°nta°ted
Q’f‘g@wlunalnurarcgleam@dgw@ubq foiiowmlglfmmw oup, a silicon
group, a gernanlun1group, 6é roup, a |lead group, a
boron group, an alun1nun1gr % i’ i norgani ¢ group, an
otheraivoQE) ad b Ih&dlgpalbxi haamgafrcsm bSﬁ)IZOuéﬁbbndﬂbmva(D{G)/ﬁ an alkoxide or

E{g’ﬁ)rxﬁﬁ anyacﬂﬁzlo? W%IC?I ha‘ﬁln%:f 85’e o %)gc&f oo ga&%ei & n% andnisa
smb@ﬂﬁ@uehtﬁbnmh%ﬁ% i's optlonally a br|dg|ng group

that connects (X1) and (X2).7. The catal yst
conposition of Caiml, wherei'n-the precontacted

ﬂTEt al Tiec enslyq OiBRipo§iSen df BRI koﬁéﬁlncﬁgﬂﬂé&gtacted olefin or alkyne
risi bi s( cyclogentadlenyl)ha I um

sg # ag‘“P‘B’iné ORYEE S98E 1813 LeAFbonzateiae neTUmeldewih st hating at least
&ne&raﬁioh&:l@@h biH1StordDr & fr%ﬂ‘e)‘ hi um

1, 2- et hanedi yl bi s( h5- tl?ﬁg§ﬁ¥hﬁgP§§?ﬁy H%%%ium

3, 3-pent anedi yl bi s( h5-4,5,6, 7-tetrahydr

-1 -i ndenyl ) haf hi um di chl ori de; nethylphenyIS|Ibe|s(

h5-4,5, 6, 7-tetrahydro-1| -indenyl ) zi rconi umdi chl ori dé;

bi s("-butyl cycl opent adi enyl ) bi s(”-butyl am do) hanm um

bi s( 1-r-butyl -3-nethyl -cyclopent adi enytyzi rconi um

di chl ori de; 77
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bi s(n-butyl cycl opent adi enyl ) zi rconi um di chl ori de;
di met hyl si l yl bi s(1 -indenyl)zirconium dichl oride;

waocedoglopdsenyl si | yl bi s(1 -i ndenyl ) haf hi urn di chl BCT/U82005/022540

di met hyl si | yl bi s(

h§ 4, FnBealsl %ﬁ rﬁ%ﬂfoﬁo a'ﬁﬁq lagrél'nr‘@ gﬂ}éé&%ﬁ’ﬂe&‘ MG%ﬁlic)cqe%é comprises

|neth [ sil en
d’FSélhﬁ@b’l)deconiu;rQ d@hhad@ ohzg(t)mﬂwéﬁadlbnmyewﬁm |dlodntnmda,rmr bis(2,7-di-

?%7 g gut?{) pyli%i’lm 1%%1‘!;1 t@%ﬁr@?&%ﬂ’li}{] a B e ﬁnq‘l \%%;:/ |h|t |O{hg ni u rHrecontacted

@'rgahbadurnniem d@ﬂ&@]ﬂlﬂwmwmylmmmﬁmm attle @regbrtadtéd olofinGdomprises
h i de: . o .
T TN -

bIS(2 7- dl-tert butyl f 1 uor enyl) - et han

|)ZI coni u

37s. [k KERD P UED 15, o Gereize ipees n gpaegluminum
onmpamntir icbhnptses mehyilehibigtlep@itane, - an  aluminacyclopentadiene, or an
nElh enyl met hyl i dene( h5-cycl opent adi enyl ) (

REmytgey 89@%??)2|rcon|un1d|chlor|de
met hyl - 3- but enyl met hyl.i dene(- h5-cycl opent adi enyl) (

-2,7-di -"~-butyl -9-fl uarenyl) - zjrconi umdichl ori de;

t hyH ol é?fW%E’PHW Flram. é( Wh@feleyleq wpleAttiatdhs myfallocene to the
laﬁ,gaﬂoéldmhaﬁﬁrwhlbguﬂdqyﬁbﬁm1dtbqh1|0Qfobde -
net hyl - 4- pent enyl net hyl i dene( h5- cyclopentadlenyl)(
h5-2, 7-di - ~-butyl -9- fluorenyl)zirconiumdichloride;
B5ENY kil ee BothsRIdR ok BRAA0"InaYG ARGk oYt bR S atiyme to

fluorenyl) 2|rcon|un1d|c
BWéwaﬂlosel@u@ éeyprevontagted m@m;e hﬁB&Qﬁy ¢118 pe H00dny | ) (h5- 2,
7-di -"-butyl-9- fluorenyl)zirconiumdichloride;
phenyl - 4-rent enyl et hyl i dene(’h5- cyclopentadlenyl)(hS 9
16 uoTl@mgﬂte)lyat pg@msujmdqfdmuml .ddhereqn the weight ratio of the metallocene to

lggc@%%E%Pg I'en %{EEQ%J%g?nFiB@%? é fl uorenyl) -

Z|rcon|un1d|chlor|de 8. The catalyst conp03|t|on of

ai ein t pr.econt.ac ano
ol r R Fort i BE E R da e e B ROt RIOLAs Reigiactivator
fugdpbaivd thg ofganasmnrmnmﬁlc()ﬁ(ﬁomﬂmﬁ&nn 5 tWhG(D(El n (X5) is a
hydrocar byl having from2 to 20 carbon atons; (X6) is
an al koxi de or aryloxide, any one of which having from
1sto 2@ déﬂallﬁ%br@io@iﬁﬁn oh@lairl €, wireif) Hﬂ&ir&@nta&&dm@tall&eﬁe comprises
nunber fron1éb% inclusive. 9. The catal yst
B GrpRang Rty t me¥laling 1, wherein the precont act ed
or ganoal um num conpound conpr i triethylal um num
(TEA), tripropylal um num dj al um num et hoxi de,
tributylalum num , disobut Inum hydri de,
triisobutylal um num dRBY, t+ginrxchl ori de, or
conbi nati ons thereof. R27

I al un
wherein E is C, Si, Ge, or Sn; R1 is H or a hydrocarbyl group having from 1 to 12 carbon
atoms; R2 is .an a]kenyl group having from 3. to 12 carbon atoms; and R3.is H or a

hydrocarbyl group having from 1 to 12 carbon atoms.
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10. The catal yst conposition of Claim1l, further
conprising at |east one postcontacted organoal um num

wa@oeovpowsdi with the follow ng formul a: wherei n PXBYUS2085/622540

hydr ocar byl haying from1 to 20 carbon atons; (X6) is
an al koxi de or aryl oxi de, any one of which having from
1 to 20 carbon atons, halide, or hydride; and nis a

nbef fd, o 5 compris
B poreEAlyedyehfip ol FCHAL Y uhcldn ol pRoER AN Bl allocpe comprise
o comapdapd with treploingds Ila conpound having from 2 to-30
carbon atons per nol ecul e and hgving at | east one
car bon- carbon doubl e bond orzatf | east one
carbon-carbon triple bond.{ ﬂ he, cat al yst conposition
of daiml, whereint e prp€0IX act ed nietal l ocene
conprises (indenyl)ziTcs@l um- didehicor
t (cycl opentadi enyl ) zi g€0NIMyL0 .
bis(2,7-dite7"/-
butyl fl uorenyl)-ethan-1I, 2
di chl oride; the precont acLh :
conprises triethylalum num tRe precontacted olefin-
conpri ses 1-hexene; and the pgstcontacted acidic
activator-support conprises fllorided silica-alunina.
HBereffhR]1 dait mbthst oc phgnyk iRA on hut@yhi(+EHCH.GHeCH)nott frpentenyl (-

2 ( ga l.umd n npound conpri ses an

gﬁ‘gﬁﬁwgﬁ%t%&ﬂg‘?“a Cgll%'ll?&%'gacycl opent adi ene, or an
al um nacycl opentene. 14. The catal yst conposition of
Gaim 1, wherein the le ratio of the netallocene to
ghe of FLIFE 10 RTOTHSR LEHEH AR UPR SRS 0 1: 10, 000.
15. The cajoalaytils £406AIOGet h&licREneChBlietSt dne vigaii@lumihii® compound,
nole ratio of the glefin or.alkyne to the nmetalloc nted .
pd ahlsash oBe Qlefig o Rru-E5F Berfqdoh tmey fp. fogm popyeeRpicted mixture
Lompiising i GeaSBR! pYsonG &8P BidtallbRAe, At lebdtdnEpkciifi@l dtgdddRluminum
wei ght ratio of the netall ocene to the acidic
semperad.aind gtisp pre precomfagied plefinopalkyng; agho, 000. 17. The
catal yst cOARESL e Prelbntididd Mxtike WG Rlalt dnBRCINR &ibator-support
ratio of the acidic activatorsupport to the o
dorgarsoetind niemiadh fotime undfolns & petisontastef gnikhEe comprigng phdeast one
%@&?An}[a%ged%ﬁafb‘%éﬁe' 91t b ?o%éﬂtacmegrgéﬂaaﬁlﬁﬁnum compound, at least

recontacted netafl ocene conprises a conmpound with the
fooe pastcantacted olefin or alkymeednd aElepst o p@icontagtied anidispactivRjorjsepport.
H or a hydrocarbyl group having from1l to 12 carbon
atons; R2 is an al kenyl group having from3. to 12
Qar bofhaponsss ofi MthilR20, wheteinothe ametwfideene.athd pigagrabwpinum compound,

RSy RS ABARL B PR Mg SRR L 9 e

R @bdoacene neanger i ses a conpound with the formula I1:

H, wherein R is nethyl or 'phenyl; R2 is 3butenyl

(- CH2CH2CH=CH2) or 4-pentenyl:.(-. CH2CH2CH2CH=CH2) ; and

B3, | sTht Procesh 8t Waim2X0; wheBinGh& bR cdrachidaittiee andCit abiditactivator-
conposition, conprising: contacting at |east one )
(FBRESKY HE efomtactsd “Peasteodie PEiQfa R arrﬁnﬁwan% CERPB AR BAgs in the
bstbSRRtedMMRuAY. ef i n or al kyne for a .first period of

time to forma precontacted m xture conprising at

| east one precontacted netal [ ocene, at |l east one

BhEcoR)A gﬁ&%sso o8 a@ﬁﬁlll WH, NUBER "Re gﬂ}goon?aetgd _altne‘daﬁﬁc%he Qdfnprises a
precontacted ol efin or al kyne; and contacting the

pregal optre comgoumidytitir the fallowingtfoimdast one aci dic

acti vator-support
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for a second period of time to forma postcontacted
m xture conprising at |east one postcontacted

woredoalolseene, at | east one postcontact ed or ganpel/ustonsom2340

conmpound, at |east one postcontacted ol efin or alkyne,
arid at |east one postcontagcted gcidic
activator-support. 21. CR¥XPESE&SMef d ai m 20,

wher %Lh@re ﬁehéhlh&cﬁ%muhh%rﬁ){f&ﬁﬁom um num conpound,
and f|n or afkyne are. precontacted for a first

perl ochersin (X 'res indeppndentiy n ayadonentadiendymdenyl.t fiporenyl, boratabenzene,
e h6,aBEyRC Etifted Orbh?0  or  substituted
g&%?%qﬁﬁﬁﬂ%ﬂ%%%l{ag{ ﬁ?xturé@and fhg aC|d|c%"(n SHbSHIe
MEﬂﬂmaﬁmmsupport are contacted for a second period of
time froml mi 4 t denvl
i xt lJ\Nherelrh §ac'ﬂr?]u%tst?hr.l%ngecésthg fslﬂl@ltﬁtgd %gaop%ﬂa Hﬂ ?ﬁ;sﬁﬁilted indenyl,
pbetosd dubedylnet aiblsmmed éaom:thanzeeesof e(Xh)etsaihiﬂmedmlﬂy an aliphatic

gplgg;%}l{ @?ﬂmwaflfc?%%q%rea%?flﬂ%oyﬂgg %'ij%ﬁon Q hp(h%}swgnci §ychc groups, an
oygapendend kylfie peduppeaniinchies rg¢d>u,p, Iarpﬂlemhbrus fgrdmpt @n\aksenic group, a
boratabenzene substituted cyctope

(&R & 11 IF%I%WW’ 2 ST AR ¢ EPJ 5?083 ea% group, a boron group,

Sidehintmt @ehph e aoadaRzens, aﬂ\b@ﬁlﬂinﬁbta&m ﬁoﬁp{bﬁhlsﬁb@ﬁﬁe&dbnmﬁve

t he substltuted cyclogentadlengk SUbStléfé %@ﬁ

henseh poLAns@f FhisB MRS Tem ISORE FFPOR HEBSr @ee f

(X1) difrdifh SEREN RN bil¥ti@Bnt &l (Kh)af% loBtiGHalYl R, bridBin@ eAstt th&t connects
oup, g cyclic group, a combination of aliphatic and

89bmﬁﬁxgkoups an oxygen group, a sulfur group, a

ni t 1 Q@RI RYRnd FXPANAE RRRLAURICAH;O UR: alPRatR S6EY, GnH&Hfic group, a

a carbon group, a silicon group, a géermani um group,  a
chhc DRI, coalbpr@gqp @ﬁr@(gbatlcamﬂ, gycé,lﬁ ZEUBY BN OKYECH |gmypnzmﬂlfur group, a

AL, it CHIHRREG B0, Aol SO0 IR R OR o gow, &

gamamgmfgr@m atin grom a:laacbgmulatadwmn goupahn gleminym group, an inorganic
dro en. wherein at | ea

g% aolrganome’% ic &Eﬁuﬁgor ;) ﬁfbst ?&%%ﬁ#e féllglrs%% %ﬁﬁs g%%%f vlfl’ﬁch having

&&ﬂntomheﬁhmna@xﬁb1amwu@x4) .are |ndependently an

conb s PP e AR Hi B PP b P iy orens

Slo0s) [ bératbdrizede Goopipan aliphiatic (ggﬁlp gt (al:tpnatla @hqsmoycﬂus group, a
a sil.icon

gr ou%uog nﬁ%ﬁ’ﬁﬁ%{ﬁﬂ%&&%ﬁ% g%ggfl rall}o%‘ry%ﬂb g%gpﬂ %gﬂlﬁﬁr fgglbn a, nltrogen

gfaﬁprh 1SHoBHIrus oW, Hﬁfbﬁblﬁ{b gfoap)ia calbon grolg anilicof) gfuip, 2 §ftmanium
organonetal | i ¢ group, a substituted derivative

gwana SN S1qHRy AJRE FPURMA @rprh@wna G ARBHRYD BUP(AICRPISERC Sroup, an
1O Bmetfic §ro |dr‘3%ubstmﬁéh‘3(!e%'vﬁhv@f@redfsaﬂy%€ o€ Wﬁﬁiﬁtﬂaym? from 1 to
gclo pent ad |eng group, an-indenyl group, a fluoreny
8¢ eanben adorpb oae B¥ERzene group,: an aliphatic group, an
ar OMBjdreid EQMRub UL bit ﬁlegs'&@éﬁﬁ!te@()@? [Ehh&%&ﬂd@ﬁly()fan ah;f)hatlc group,
aliphatic and cyclic groups, an oxygen group,
a® BIopAtia SIPUP.r DERHC Gravap? c@nlph@@pwé rlighagie e C}’Célﬁ groups an oxygen

81[ An Igllljlﬁ’]{rgf&{?bq ﬁﬁ%&ﬂnﬁgﬁdﬁ %,pph 5 %&E})u gtﬁoé;&gbcra oup, a carbon
groop,pg sidiboraponp,n gergraoiup) glanp,l antun gmmpca dead Lgroura boron group, an

anomnet al r QU ubstitut.ed derivatiy
R PR By A B o, Fn SR P, DD st dervative
eef08 anPbnetofvalidhdRying from 1 W drcatbon e, Shibigt; dr hedib gdmla and
the substituted (X2) is independently an allphatlc
group, an aromatic group, a cyclic group, a
conbi nation of aliphatic and cyclic groups, an oxygen
group, a sulfur group, a nitrggen group, a phosphorus
group, an arsenic group, a carbon
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 riffupreethy

group, a silicon group, a germaniumgroup, a tin
group, a lead group, a boron group, an al um num group,

W@rooe/0023gani ¢ group, an organonetal | ic group, BCT/ES2005/022540

substituted derivative thereof, any one of which
having from1 to 20 carbon atorrs a halide; or
hy#hage at leanshekebstiuentab (X »asptiondy s bHSging ewHp thehoqurests
i's O)E)ltl onal l'y a bridging group that connects (X1) and
X)exd§X). 24. The process of C aim 20, wherein the
pr econtacted netal | ocene conprises a netall ocene

24. di gﬁggq?c@%o%ﬂgrésg%% v@ﬁa&eﬁ% t ?]{,Jlief?‘}f%%?;%@ ?’A&%ﬁ %m nses a
metdno@en%tcbﬁﬁﬁﬁﬂdxeb&bﬁﬁn 5-1 - i ndenyl ) di - n- but Oxyhaf hl um

3 B;S%ggnedl i/ely},tl)]:bl"la%[{mmdwhlorl%enyl ) di met hyl zi r coni um

h5bf§(c?cl§ eZﬁatd ?ﬁﬁ%@ﬁﬂm'dléﬂl?&ﬁﬁw ) haf hi um di chl ori de;

h5 142 cﬁha&p&iylfoan a]hwd%'l)m"‘ﬁﬂ'@ﬁ%affﬂmcon| um di chl or | de:
‘a}ﬁbﬁm PE@ a{lglg'oﬁl(lm but yl am do) haf hi um

opent adi enyt yzi rconi um

d ' @h.’:l ﬁéﬁlta‘?l@dlylbais &{H, Q&U&é@ﬁﬂr&ﬂéﬂﬁeaﬂ)mﬁyﬂn‘ﬁ dichlvoidé;um

di chlori de; di met byl si | i s(1 -] Lrc lnan

d| amﬁtmmmylsxbéblgmrrﬁérﬁﬂ {erfﬁlwdm g3e %_HJB%E@ gﬂ% PO
%lfj( B%tggyclg]%e%(iﬁ)ﬂ/l%1§(¥i}19&1§1§11d03hafmum

dro-1-indenyl)zirconium di chloride;
d| mhy+bstyw+rmtlss(lZyﬁemyﬂrhepylo%@ﬁw) dabiridRi um

di ghl I
o RGBSR B DTN el ori e,

(| m&mﬁyﬂﬁbm(daddmk)m;cbmuﬁwdwdépent adi enyl titanium
di chl r|d pe h nt adi enyl ) zi fcoriium
di 5 1168 Sﬂy@i’lgg 1’?1%8?1\?}? éz{rlnlcrf‘%/cglrﬂgli ﬁ% di chl ori de;

mtd?%ktﬁ?ﬁsﬂ}l&'sdrﬁh@ @f-@stﬁahjzﬂﬂdi—e-nﬂbmz)zrrmmmn divhliidéil ori de;
7-di-tert-butylfluore

I
d| ydn}lziihy]@@y{b@@(mWyldrlec}ﬂn @%émznal cﬁcqfflonde

bi st § L.mb Mot SRBES Fiyilﬁmuﬁﬂ)da@ﬂmdabenzene] hydri dozi rc
oni umtrifl'uoronet hyl sul f onat e; Lt ‘

met ingényBdipthoenijrram(LVy Phlgrdrs '
o @6@@gﬁﬂﬁ&‘alin?émal(ybéyc%pﬁhw&ewhﬁlamrmmrwm

I™-3-bu enylnethyl|dene
h5 my(@bmpenhﬂgbrc@wnty@em@zzcmw whleu@%ﬂ -9-fluorenyl)-

Zi rﬁy({‘nc%mggmf dahfd cﬂaﬁ"‘h dene(

h5- ﬁlythglop@Bﬂylhd(%ﬂgdr@r(}’ﬁm@nfqﬁudw]@ﬁw@ zi rconi um

di CE@@H % éﬂ@&%‘mﬁ“?ﬁ %{@H}}'ﬁ&lﬂ%bﬁﬁ&ﬁ@) dichloride; or

f | upis gy Nz ﬂlﬁsﬁpﬂ@pjdamdekmbedEpe]hydndozucomum

r henyl - 3- enyl met hyl i dene(
ﬁgﬁPﬁﬂlenyl)(hS 9-fluorenyl) zirconi um

di che@fi-98uteRNBRN h&n@@f%ﬁﬂbp‘ﬂﬂtﬁﬂieﬁﬁﬁﬂé@ -fluorenyl)zirconium
h5- cyclopent adi enyl ) (h5-2, 7-di - “butyl - 9-

didhlar@eeny! ) zi r coni um di chl ori de;
methyl-3 -butenylmethylidene(n 5-cj'/clopentadienyl) (M 5.2, 7-di-t-butyl-9-fluorenyl)-

zirconium dichloride;

' methyl-4-penteny1methyhdene(n -oyclopentadlenyl)(n -9-fluorenyl)zirconium
dichloride;
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- whdrbih qa%)ais trhydaocadryp hirges fiomo it 2 tcerb9B Gams; Wi

phenyl - 4- pent enyl et hyl i dene( . .

h5- cycl opent adi enyl ) (h5-9-f1 uorenyl)zirconi um
wae@alomsede; or phenyl - 4- pent enyl net hyl i dene( PCT/US2005/022540

h5- cycl opent adi enyl ) (h5-2, 7-di -*-butyl -9-fl uorenyl ) -

zi rconiumdichloride. 25. The process,of O aim 20,

Wh etegtiyh4 tpastepylmeibplident @crcyriependien (AU <ivnBbthdr

conpr.i ses a r ganoal um num conpound wi th the
ﬂuof%‘%@%"ﬂ‘ﬁ“‘f‘ﬁ#ﬁ?f?‘%r Al (X5)n(X6)3-n , wherein (X5) is a

hy dhasas bytenfisiytaédearhcy2opant@ngdinbOrlmtanbziroRBy i s

an_ al koxi de or aryl oxi de, any one of which having from
dickjorids; 20 carbon atons, halide, or hydride; and nis a

nu ARty Bderde i LdySlopantad?y) (e, Pdiadesd-9of
d g?%n{yﬁg,b%m%r ei.r%’,% %I’?g?pd?ecgnt act ed organoal um num
flucconyf)sitnedivgodiphlpedes tri et hyl al um num ( TEA),

triprppyl al um.n .l LTI S PO Xivdnyl)zirconium

A R
dicﬁlaﬂé%@@pu_tyl al uhm' nurr} di %t h¥lhal.urri num chIf oride, %Eh

conbi nati ons thereoqf, . The processsgf, €l ¢ 4 1)-

f urrhaefl-4cRsrisrygieHy ‘é%ﬁéh’ccty?l.ﬂ%en?alqgnglﬁ cgf? { é\ijct t% gg}l ety
Lir@Rfnt 8u@sdedi ¢ activator-support with at |east one

pstcontacted organoal um num conpound with the

following formula: . . . ' . A(X5)n(X6)3-n, merein
25 ( X5i‘hel. S % bygr eGah B0, RN ghd pRBontactdd d@atatintnum compound

at ons; ()ESS) I's an al koxi de_or ar){l oxi de, any one of
conmpriseharharginoglufnigm conpeundwith s el 1%% mplai § ge, or

hydride; and n is a nunf kaﬂ@pyp 11 to 3, inclusive, for

a second period of ti !TE,Rt.'O), or m a.post cont agt ed lkoxid
wheiieit (€' i@ ipdiiosirhy) Tawingefzane. 200 Opersuiotpat ) 1s an alkoxide or

tallocene. at .| e GRS nATIE 2B AHAG; AEA is a

aryﬂ%ﬁ‘%oﬁfﬁ'o‘fnezﬁf“i%écgs}{%g%geﬁ%glo.ls%%t acted ol efin or "al kyne,
nuABék fadm | @ tinchsévepost cont act ed aci di ¢

acti vator-support.28. The process of Caim 20, wherein
the precontacted olefin or alkyne conprises a conpound
26Navirpg pkdces af UliR02; awlxoein ahe meccpetncted loeganpauringm compound

havi ng at |east one boncarbon doubl e ;b . "
comprys  SHENHRFBERIL af i ¢ ﬁ??iﬂ@?ﬁ%‘ﬁﬁ‘}‘ng.d“%ﬁ’g"l‘%?%@@s gomhoxide,

tri t¥19uﬁ‘1iirnih2,0,di Rivhiklie BYGdepNtriabetylahoiidino, diethylaluminum
activator-support conprises a solid oxide conprising
chipiridé,oacombipgopathercof-ani a, zirconi a, nagnesia, boria,

zinc oxide, m xed oxides thereof, or mxtures thereof,

wherein the inorganic oxi de has been treated wth, a
27e| edhe procesistoR Glaimi 29g UARPIHITIEE COTHENE Iab?&i’f?cd’\é\%a"ted mixhure and

chl.ori 1 Q1 A GyiiPASRNGHe S ostt ritddtedl 2ganbhlanhifuad égmpound with
th%u%@é?%&%?%@ﬁgi 'nlat'i ons th‘g.)r eof . 30. The process of
th€radlowing@prmwiieer ei n t he postcontacted acidic

activator-support c‘orrpriglg%s)f(\%??%i ded silica-al um na.

31. The process of Cai-m 30, Whéfein the fl uoyi ded )
)gzp,tan alkoxide or
alum na and from 2%.t 0, 50%:; j ihder hftide; and nis a
arploxidey 29 OP‘F]BE ‘O(ﬁ’fn:?é ﬁ?w%% ﬁ?‘%e{ t? I&B\oé%bglg%to}fsn%’lt@cl a’al u?hc'[hng o _
mEkHee ol Vioy ildlisiveefarnaecmdgieriothof tiBS to Tive ppesicesigcied mixiure

Claim30, wherein the fluorjded silica-alym.n tacted
coEpmsIBs &8 5ot B4l Lﬁﬂsﬁqutﬁcgiﬂ; nﬂetﬁﬁ%grrleé \?gl %%et Sornga Qpioomacte
ozﬁﬂﬁ?ﬁlugriﬁm? bipodiad aleadirdna G siasiRatedr dlefire or tlimme, 200 at least one

g. 33. The process of C-aim 20, wherein the
pesteetioricdhetidie a¢tRelRr FEPeRe conpri ses
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t (i ndenyl ) zirconi um di chl ori de,

6zs(cycl opent adi enyl ) - zi r coni um di chl ori de, or
whe@ea1232di t e?”- PCT/US2005/022540

butyl fluorenyl)-ethan-1,2-diyl)zirconiun(lV)

di chl oride; the precontacted organoal um num conpound

conprises triethylalumnum the precontacted olefin

g. CoRL Ié)? SSsstof BXGRS0, %greﬁlhﬁle Bla it &Chlﬂylﬁ‘e comprlses a

actlv or-support conmprises. fluori-ded sili.ca-
conﬁdund'l'li'wmgrfone 290 3f caiban #iop®, Pevelesnlp anfh B2 Yipg e‘zaa]ﬁi‘% obe 8afb°“'

carbgrl %glﬂ) 2 411 UM L0 W&%m%%ﬂ% kRS bdHd.

um nacycl opentane, an al um nacycl opent adi ene, an
alun1nacyclopentene or any conbination thereof. 35 A

g nf)’rtgge%sg Ho %lal{no B0C Q&H@feh% 'tﬁ% go stBEnth RIS taci@fR€ activator-support

d netall ocene; st one precontacted
conqineésl Nsed @bidecyomartng] slimt alommapb@n@om@@taealaa%qsm poria, zinc

oxi ij]!tu\ég g@%u&%geh{“ acHand ags k%%%i Wilfein the inorganjc oxide has been

catal'yst conposition
treafAMAithS |aﬁgelectﬁﬁ1-\lvﬁahztw1ﬁg eamasreocrompasngdﬂmdal | teaide; bxqmide,

| east ed ol. fln or ne; at |east one
Ph%REW%BﬁQEhgﬁﬁﬁg @%% 85??9 QB%%@?t and at | east

ong netallacyclopentane of - a netallocene 37. Aresin

made using a catalyst as defipned i n f
0.1 {Bre1rocgn. o gt oty g reebatagleoul oy idureon
corphis@ WuoPd Qficacdi@h g, 35 to 36.

31.  The process of Claim 30, wherein the fluorided silica-alumina comprises from 5% to
95% by weight alumina and from 2% to 50% by weight fluoride ion, based on the weight of

the fluorided silica-alumina after drying but-before calcining.

32.  The process of Claim, 30, wherein,:‘thé fluorided silica-alumina comprises silica-

alumina having a pore volume greater thz‘m"(‘).S co/ g, and a surface area greater than 100 m?/g.

33.  The process of Claim 20,. wﬁerein .the precontacted metallocene comprises
bis(indenyl)zirconium dichloride, bis(cycldbentadienyl)—Zirconium dichloride, or bis(2,7-di-
tert-butylfluorenyl)-ethan-1 2-diy1)zirconium(iV) dichloride; the precontacted
organoalumlnum compound comprises trlethylalumlnum the precontacted olefin comprises

1-hexene; and the postcontacted ac1dlc actlvator-support COmprises ﬂuonded silica-alumina.

34,  The process of Claim 20, wherein. the precontacted organoaluminum compound

comprises an aluminacyclopentane, an aluminacyclopentadiene, an aluminacyclopentene, or

any combination thereof.

35, A catalyst composition comprising .
at least one precontacted metallocéne;

at least one precontacted olefin or alkyne;
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at least one postcontacted acidic activator-support; and

at least one alhminacyclopentgne.
36. A catalyst composition comprising :
S at least one precontacted metallocene;
at leaét one precontacted oleﬁ,n: or élkyne;
at least one postcoﬂtacted ac:iidi:c ;activator-support;‘ and
at least one metallacyclopenféhé of a metallocene.

10 37. A resin made using a catalyst as deﬁned in any one of claims 1 to 19.

38. A resin made using a catalyst as defined in any one of claims 35 to 36.
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