METALLOCENE CATALYSTS, THEIR SYNTHESIS AND THEIR USE FOR
THE POLYMERIZATION OF OLEFINS BACKGROUND 1. Field of the
Invention The present invention relates to highly active supported catalyst
systems comprising metallocene(s) and cocatalyst(s) such as aiumoxare(s),
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the corresponding meso form produces undesired atactic polymer, like atactic polypropylene.
The isomerically pure racemic form is understood to mean a rac:meso ratio of at least 5, and
preferably 10.

Such stereoselective and/or regioselective metallocenes for the polymerization of
olefins to polyolefins especially for the polymerization of propylene or the copolymerization of
propylene with other olefins and which are useful and preferred as metallocenes for the catalyst
systems of the present invention, are well known in the literature. As an example, such
metallocenes are disclosed in U.S. Pat. Nos. 4,530,914; 4,542,199; 4,769,910; 4,808,561 ; 4,871
,705; 4,931 ,417; 4,933,403; 4,937,299; 5,017,714; 5,026,798; 5,057,475; 5,120,867; 5,132,381;
5,145,819; 5,155,180; 5,198,401 ; 5,239,022; 5,243,001; 5,276,208; 5,278,119; 5,296,434;
5,304,614; 5,324,800; 5,328,969; 5,329,033; 5,350,723; 5,374,752; 5,391 ,790; 5,416,178;
5,436,305; 5,455,366; 5,510,502; 5,532,396; 5,543,373; 5,554,704; 5,576,260; 5,612,428;
5,616,663; 5,629,254; 5,635,437; 5,661 ,096; 5,672,668; 5,679,812; 5,723,640; 5,739,366;
5,741,868; 5,770,753; 5,786,432; 5,830,821 ; 5,840,644; 5,840,948; 5,852,142; 5,929,264;



5,145,519; 5,t55,180; 5,198,401 ; 5,219,02); 5,243,001; 5276,2.0S;

5,278,119; 5,296,434; 5,314,614; 5,324,900; 5,:28,9619 S ,:?2,0 3;

5,351,7235,'174,7521; 5,391 ,790; 5,416J78; 5,436,305; 5,455,366;

5,510,502 ., 532 396; 5,543,373; ., 554,704 5,576,260; 5,612,428;
5,932 38666663, £162925% 356354871 5661 0967246926657 26119,.8120.,214; 6,114,479;
6,1179582%640, 3,719,366,4 52741186334, 7,08238 3786 4328 58 34822 544; 6,245,706;
6,25299:848,894 568,840 181 51 1532614%; 56928 204; 16,379366%, 61041 845,376,411 ;
6,3768.0516322,4.95% ¥ 2/6510% 308 08328112 6,100 R4 B 16 BAY 3. 6,380,124;
6,380840" 9380 631124,.230K140, 4321457294, 414 £0418,268;16 2284/ 955 6\3AReaddh Nos.
20010827537 96036 252,09 %@, 219,505, 5:@5B154 51 6,37 6.AQ A6 17634086 638 (5 A1 4585,
WO 98/278:6 100006 kL 56 W (0 11240 1, +V 6413 (6,856, 6@/ 6,880 (1:20106880,121

6,380,122; 6,38012 , 6,380124; fi,380,?30; 5,a8v;v'131 ; 6'180334; 6,~'194,

i3; 6,4 1460656468 Lldpand b AnplicatinthNesuRe-038ddaR0us catalyst systems
comprR8AZA141L990andcti PcoktH Shats? Bt lnblaiRd WO 4BRI06:4:Blyst component of
the t3R/0L4585; INVNIBA22486: WQI100KE3R6S; WY OB N/ABEE4:i MO QIiA564A; soluble,
homoWWReB341064 76 Hresassrsigr pparingdalyalefios wsingselplend the stirrer if the
polynR@MOgBRAQUS LAtASIEYSIRINS d6PRINEISING R thaiskipn feia camRose Mobolymer
particthevmnetalecaneatyhne @nsha/epeatalysiscaropeneat of disotype @finin the suspension.
The @IpFBIROXANBAFGAMRH KROWRs I ekineszattopssutingsUali Sleleind have a high
strengflQMOgERLoUs catalyst Sysiems, Means Iepasis aredarmed.an ¢aagtoromsdlsemoved
regulaalyd thelstivian e ey esiseiaineshast dsakied ThrseidrpPaesitiai€ monomer or
in thefermeddy agglomeration of the polymer particles whenever metallocene

and/or cocatalyst are present in dissolved form in the suspension. The

depositsTp theiteagiosisystemsoguickly reaabrconsiderablattiNckegssmnth which the
metalld@¥ecaahighr steengihintiey pigyentihealaxchaoge tdihe genlimgdmadium inorganic
suppoanehifeiefaie/bavetopepemovad degularylcSuehdromogeneays catalyst 01/48034
metal BySiRNS cANOGTEH sisaddndysioaly iodigyid manemenar disthesgas phaseupported
catalydiosaveigidepasiidormatiominifecieaciarnypuppacied caialyst SYsStRmSiints of up to
aboutWhichtthe metallocene and/or the aluminum compound serving as cocatalyst

is/are fixed on an inorganic support material have been proposed. As an

exampleAivERAEY 971620 prodder&1148Pkparmetalippened amdlysts are known. As
descrigedrespmuling ZR(ppokigsh catal st sykiems aiegiscloseddustspppastedbtained by
mixingatalystsystems givepalyimersadn particular polyprepyleneshhavisigmehingial and
remopEINtBOflpcia aboatulnd Chd saiiety abtlifferemtipeocessesdfooprepating is thereby
greatesUppoMied catatysisane trawppAsnaesesibed in WO 94/28034 supported

metallocene catalysts can, for- example, be obtained by mixing a

metallocBngnatidafintinexanencanlrining selutiomwistitiesisppotdateridle support
materRNdviierseyirg the wohvient imvacue Thersahution volumel afithenaller than the pore
volunipregiaigp solutiaprisithiereby4/14856). The solid catalyst can be isolated as a dry
powder by removing the solvent under vacuum.

Other supported metallocene catalyst systems are disclosed in WO 98/01481.
Here a metallocene is dissolved in a solvent and precipitated by addition of another solvent in
which the metallocene compound is only slightly soluble in the presence of the support material.
Thereby, the catalyst is immobilized on the surface and within the pores of the support.

Yet another supported metallocene catalyst can be obtained by impregnation of a
support material with an impregnation solution comprising the metallocene component, wherein
the impregnation solution flows through the support material (WO 00/05277).



greater than the pore volume of the support material. In another process, the
metallocene containing solution is mixed with the support material whereby
the solution volume of the impregnation is equal or smaller than the pore
volume of the support material (WO 94/14856). The solid catalyst can be

isolated g @£l POWERLRYI EEMBYING the aolgIpourdeaVAGHWRL R eveloped up
to nowURRAEeMelallRcena calrlystRyRiemS atg.dinal9saehip MEL 9848 ures of from
50°C Herecrmetallosene dsdissolveshin asolvephand PreciRitates Dysadditi@nsabnable as
long @&nathessalveniinowhiahithe metaliocens.compayind is eplyshahtitsalubie dialysts
is notthexpresenceef the sYpRoELMBterRImJhriebYihecainhshis innNeBLAeH 8 are in
generdN8xprHACE anshwithinithe penesAf trarsuRRepkilRtARRIBS T SURPREER catalyst costs
are limiglalpgene satalysticanibe RhtrinedRY inpradRatipnhehaisypport material

with an impregnation solution comprising the metallocene component,

wherein Tthe iFRtePTationpsaletionflaws throughdhe supporhmatelal (MMfge of the
state 00/BR24) At gengtahihenmain geficirneypbsieah sunpartedeatalystth improved
polyn®ySi@ios, develppedup tamew,iisitheimlow produstivityomderimdustriayditions  at
tempdiglexant oplymerizationoigroperatures of from "0C, to 100C. As a

consequence, the industrial usefulness of these catalysts is questionable as

long as the gempesCialicampaljtivenesscagrinst the estahlished.cieglen Nastdmical
proce$ia@piufrepatrly sisppo el ieaenetAscthanecessaly galalystcoOmpereMsIikes. with
regard@l@ifesenemantceaatalysis@igdnndaneiea RRansveeemisalems with improved
catalyWnprodesmentssofithe competitiviepessdoykeHueing dhrl catalyst GRSt RIS loaded and
shouldimitedoastshtheo Bihe ofak Qptiipsdinesease the catalyst productivity. The

object of the present invention is to address this amain disadvantage of the

stale of thaqrkeaiplyst systamppehtoiprenide SkipROTes catalysheysteMetallocene
catalywit brapreved tRolyneridationpesounansr whdenindustdaliysalavaatly friendly and
econo@banesization Cenditpnsat (RpasatidresnatfromibiEal0yl RuwtharmesBitiszation
condi@hohigst ohdhatpresentinventiondenReavige an economical process for

preparing supported metallocene catalysts, which is universally applicable

e.g. with regard to different metafiopgneagomponents and Which results in

catalyst systerns with improved catalyst productivities. The resulting

supported gajalysts phoulitbediomageneqiishaloasiedanehtsiaulddead thhe process
compAeadipolyseropadiala merphalpgiesmAnetier phieqief taempresant INNRAtIGAIudes at
least isnto Prgvide-suppprtadmeatalioeenetcaialyrts ahtainesimkine abevel support; and,
contadl@scriRed piaaessnanddoc-arovige anyitenvsonnaesialofiendlytans includes at least
one MREANLRBIERLPIPCESS, tOERIERRINGROIyalediosdandeitindustialyael@antst includes a
seconalyraenzation]eendilionsiusingdhe criadyst systemisieftibis wivientioidnic compound
and/or a Lewis acid.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

The objects of the invention are achieved by a certain process for preparing a
supported catalyst system comprising at least one metallocene, at least one cocatalyst, at least
one support and, if desired, at least one metal compound and further one additive component.
According to the present invention, the catalyst system is prepared by combining at least one
metallocene, at least one cocatalyst, at least one support and if desired at least one metal
compound and one further additive component. More specifically, the catalyst system of the
present invention is prepared by combining at least one support material with a first portion of an
aluminumoxane or a mixture of aluminoxanes in a suitable solvent at elevated temperatures. In a
subsequent impregnation step the aluminoxane loaded support material is brought into contact



SUMMARY A process is provided herein for the preparation- of a catalyst
system. The process comprises the steps of combining a support material
with a first composition which includes at least one aluminoxane in a first
solvent to provide an alrurninoxane loaded support; and, contacting the

with BHMipeXAREN0dathSHAROEhWIh R &srPRdsempIsIiemWhIah iDelkidgsatixture of
alumilRAShQree.MAlocaRscamPYDHa & seeondssolvent, and a cocatalyst,

wherein- the cocatalyst includes a second portion of at least one

alumirnoxang-alNpe:nE kb EHRRIABHPMWIERANJONGERNBPANErABEY i@ ntion, use is
made le2wis agid oRE M hP BB ERIBHON QR dibhe. ARER&ERRE A locene component is
theretEMIBRRIMENT (& dhe higsts-afdheinvritionaisashieyed Ryaiceit@ifnula 1 that
bears PIPGR5S A0 PESRANDA uSUPRATtad Cajalipt sstenly ¢emprising at least one

metallocerre, at least one cocatalyst, at least one support and, if desired, at

least anqlma c;qomgupd and further one additive gampongnt. According to

the present invention, the catalyst system is prepared by combining at least

one metgjllegene, at least one cocatalyst, at least one support and if desired

at least one metal compound and one further additive component. More

specificallys the- gatalyst system of the present invention- is prepared by

combining at least one support material with a first portion of an-

aluruinupggxane Q- mixture of aluininoxanes in a suitable solvent at

elevated temperatures. In a subsequent impregnation step the aluininoxane

loaded sypppriomateral is brought into contact 3 with the metallocene

component and a second portion of the aluminoxane or a mixture of

alum|no>g§@§§n%faﬂl|ﬂmcchaﬁm9q@0§[uy%@sgﬁw§gﬂd As metallocene

component of the catalyst system of the present invention, use is made of at

least ong cogpoupgiRhthe fommiahbelow. sthedann mefallosena companantituted
monolABEFRY HRERISIA0 thia e APLArBRNG IIENGII ORISRl EAPAINES @8 g hydrocarbon
radicafi@pictedindfpnmuiastithall hearsatiragiianeisybstiluted 0rHRsYDSUtHE romdenyl,
azureBYCOIRSRIBMIQNHY, S auEhyd, MANRMIKR bALtRUiRAL), WieefisRaslo M',

nais l,20f 3 gis 1,2or 3and the sum of in and q equals the oxidation state of

Nla Lr ane'igdenticaliesidifaraateancharg cach a sybsiitutedoon UnsURSIBARG of from
1 to aB¥RPQOUGBRhOI Pl UCieanhYsragatIaradiGal Ho(R) et AtINS), an aryl group
of frofPHRIANGNYAQREBSAAMOmMS, an aryloxy group of from about 6 to about 10 carbon atoms,
an alkenyl group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,™
group, where R*? is an alkyl group of from 1 to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms, and two or three R' can form one or more ring system(s),

M is a metal of group IVb of the Periodic Table of the Elements,

R’ is a bridging group linking two ligands L' wherein R is selected from:
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radical(s), for example substituted or unsubstituted cyclopeiatadieuyl, indenyl,
tetralrydroindenyl, azurenyl, fluorenyl, azapentalenyl, thiapentalenyl or o
xapentalenyl, that coordinates to M', 11" are identical or different and axe
each a hydrogen atom, an alkyl group Of from 1| to about 10 carbon atoms,
an alkoxy group of from 1 to about 10 carbon atoms, an aryl group of from 6
to about 20 carbon atoms, an aiyloxy group of from about 6 to about 10
carbon atqrés, an alkenyl gropgof frop @ to about 10 cartif atonfg,“an OH
group, a hdlegen atom, or It tiRR};, group,where R'is an alkvi groupl of from 1
to abott 1§lcarbon atoms orallarytgrddpof from 6 toab T T4 celbon
atoms, angstwo or three 12' cap, form oggzor more ring systeyfi(s), ibh4s a
metal of group IVb of the Periodic Table of the Elements, 1i'is a bridging
group linking two ligands Li wherein le is selected from: Rau RHU R40 R' R4
-p-M'O- -U--- -C7-tvl(r) -GMM~=01411i14141141RR"RRFR4 R
R40 Rri0 R40 R40 114141 kiR47 A1 RA0R'40R44 RAIR4CR401f11
12112 -CCC--MCFvl-A41 R1ft41 R 41 (c)41 R41 X41 --R40A -R 40

-Ge _ 0 -7~ 052 N --R 40 +..+ --R 414 or p(Q¥R40 |where R40 ang 4o
R47, eyen Whenoﬁéaring thg'same index, can he Eentica ol;'%iff rent a%%
are-each a hydrogen atorn, @ Ci C40 group such &%4n alkyl 'mg_”
from | tp about 30| carbon atoms, an aryl group of from 6 o gboyt 40 caybon
atomsRa fluoroalg( group dqRftdm Ito about 10 cgrdn atbmg Hn) alkoxg *
group of from 1 to about 1) carbon atoms, an aryloxy gro&p of 6 to
about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms,

an arylalkyl group of from 7 to about 40 carbon atoms, an alkyla3 yl group of
from ? to about 40

\B—R‘“’ A}_R‘w —Ge—- —0— __Su—- \SO \SO
/ / / / 2

\N R E =0 \P R or N P(O)R40
/ / -/ e

where

R* and R", even when bearing the same index, can be identical or different and
are each a hydrogen atom, a Ci-C49 group such as an alkyl group having from 1 to about 30
carbon atoms, an aryl group of from 6 to about 40 carbon atoms, a fluoroalkyl group of from 1 to
about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryloxy group of
from 6 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an
arylalkyl group of from 7 to about 40 carbon atoms, an alkylaryl group of from 7 to about 40
carbon atoms, a substituted or unsubstituted alkylsilyl, alkyl(aryl)silyl or arylsilyl group.or an
arylalkenyl group of from 8 to about 40 carbon atoms. R* and R*' together with the atoms
connecting them can form one or more cyclic systems or R* and/or R*' can contain additional
hetero atoms (i.e., non-carbon atoms) like Si, B, Al, O S, N or P or halogen atoms like ClI or Br,



carbon atoms, a substituted or unsubstituted alkvlisilyl, aikyl(an'llsilyl or
andsilyl group.or an anylalkenyl group of from 8 to about 40 carbon atoms.
R4" and R41 together with the atoms connecting them can form one or more
cyclic systems or R'0 and/or lel can contain additional hetero atoms (i.e..

non-carboR atams)dikgseh 130Al3 O, 5, Nor P or Halogen atoms like Cl or 13r,
5 xis an integer fro in | to 18, Rah' is silicon, germanium or tin, and R9 may

also linkwvo;ynjts-oh tbe-fRrmia daangmanother, or R9 forms a R9-Z' group,
with R9 being linked to one L: group and Z being linked to M , Micro Z1

compriseg Ritrpdew, IRNOSRNARUS. Pees-RTusHIfs SHeR@sne;, -5- - NR™ or

where R42 is a hydrogen atom, a C-1 1?4.9 group such as an alkyl group

having fignk1 terrabaut 30 ‘carben atame’ aeyucloatidiaovnof from @ tant0z! being
linkedC@rBPN atoms, an aryl group of from 6 to about 40 carbon atoiris, a

ffuoroalkyl group of froiri | to about 10 carbon atoms, an alkoxy group of from

1 to aboyf,k@.carbon atoms, an aEyloxy group of from 6 to about 10 carbon

atoms, an alkenyl group of from 2 to about 10 carbon atoms, an arylalkyl

group of framnfpigsabatt ARnCRRRPIRIAN S8 @kylamiigrauenoidram 740 - NR* or
pR*-about 40 carbon atoms, a substituted or unsubstituted alkylsilyl,

alkyl(arylsilyl or arylsilyl group, or an arylalkenyl group of from 8 to about 40

carbon 'lf@,me". As metallocene component of the catalyst system of the

present invention, preference is given to use at least one compound of the

formula ke BelowaRQL MR B (Eermylafaibavhatel angLraug idemicaton 1 to
about ‘30‘1‘5&%@1"5‘[@%,3_5 @ﬁﬁ%l@ﬁg&%ﬁﬁﬁ@@ﬂdﬂ@ﬂﬁl@@&ﬁ@ﬁ RyMuelaar roup of from 6
to abdixdrocarben rasical of(Riagksoatep ) ﬁ@malnmgmrm%mganrae%ﬁgéan alkoxy
group BF MRXAMPIL.SURStItLEathsHGRRRNtAdIRNM K N otetraliveneingsnylo carbon atoms,
an alkeayrenyhfluprenyl 2 azapsntalenyltotiansntalenyl-oraxanestalemtowichh about 40
carbogaftdarin ansandwish strdaiirerwiththe eentrabatam Bhtbl anehiR2 areubstituted or
unsublfigntical iy different anshareisach a-xdsogenuptom .amnaliakergueraffrentibm 8 to
about Wahesinl@&asbon atoms, an alkoxy group of from 1 to about 10 carbon

atoms, an aryl group of from 6 to about 20 carbon atoms, an aryloxy group of

from aboud GieraRRULA 06PNt of the catalyst system of the present invention,

preference is given to use at least one compound of the formula 1 as below,
R’L'L°M'R'R? (Formula 1a)
where

L' and L? are identical or different and are each a substituted mononuclear or
polynuclear hydrocarbon radical or (a) hetero atom(s) containing hydrocarbon radical(s), for
example substituted cyclopentadienyl, indenyl, tetrahydroindenyl, azurenyl, fluorenyl,
azapentalenyl, thiapentalenyl or oxapentalenyl, which can form a sandwich structure with the
central atom M,

R' and R? are identical or different and are each a hydrogen atom, an alkyl group
of from 1 to about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl
group of from 6 to about 20 carbon atoms, an aryloxy group of from about 6 to about 10 carbon
atoms, an alkenyl group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a
NR,** group, where R* is an alkyl group of from 1 to about 10 carbon atoms or an aryl group of
from 6 to about 14 carbon atoms, and R' and R? can form one or more ring system(s).

M' is a metal of group IVb of the Periodic Table of the Elements,



atoms; an alkenyl g3 out of from x 2 to about 10 cartoon atoms, an OH group,
a halogen atom, or a NR23 2 group, where R" is an alkyl group of from Ito
about 10 carbon atoms or an aryl group of from 6 to about 14 carbon atoms,
and Rl and R2 can form one or more ring system(s). M' is a metal of group
IVb of the ‘Reraedigstakieetthablements: 6ndRi S arkreddg betMerndhgrom:
tEc’Clld."< L' and L2, wherein R9 is sclccred from: R40 R4Q 40 R6 R4C 1
1211122 R31R41R1R41RR40R40RR40R40118 @97111 M --
e~ 8%C R141 R41 111 ¥ F 41 Rai R4 ,19 49 R40 R41J g0 C CpfC12
R4141 41,8441 L 41 R410~a0-RAl---R-Ge0--5-0CCU2 N--R44C
== ZRM)TQU)'R4Q | 1T~ Sere R40 and TS4T Mven when beaf —
index, qant'be identical or gifférent and are eaga‘a hydrogen a&m, a gppup
such as an alkyl group having from 1 to about 3G carbon atoms, an aryl
group of from 6 to about 40 carbon atoms. a fluoroalkyl group of from | to
about 10 carbon atoms, an alkoxy group of from about 6 to about 10 carbon
atoms, an aryloxy group of from,6 to abgut 10 carbon atomg, an alkgnyl
group of frdm 2 to about 10 cafon atoms, an arylalkyl grgup of ff¢m 7 to
about 401 afbon atoms, an a of from 7 to-apout 40. & carbon
atoms, a subystituted or unsubstityted alkylsily.I; all yl(ar Isgilyl or aty]silyl-
group, or an arylalkenyl grouprbf fromf to about 40 carbbh atomé/R4" and
R41 together with the atoms connecting there can form one or more cyclic
systems or R'0 and/or lel can contain additional hetero atoms (i.e..
non-carbon atoms) like Si, B, Al, 0, 8, N or P or halogen atoms like Cl or Br.

R40 R4U R40 R4D R4O R40
(13 (1: (l: b1 ! | 12
—M C M—
FIQM |IQ41 F’zaﬁ }Iqtn |I?41 FI{M
— X
E—R‘“‘ A—R‘“} -—Ge- —-0O0— _S__ \s,o \SO
/ / / /¢
\ 40
/N -R > =0) >P -R® or N P(O)R40

where

R* and R*', even when bearing the same index, can be identical or different and
are each a hydrogen atom, a C;-C4 group such as an alkyl group having from 1 to about 30
carbon atoms, an aryl group of from 6 to about 40 carbon atoms, a fluoroalkyl group of from 1 to
about 10 carbon atoms, an alkoxy group of from about 6 to about 10 carbon atoms, an aryloxy
group of from 6 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms,
an arylalkyl group of from 7 to about 40 carbon atoms, an alkylaryl group of from 7 to about 40



X is an integer tronx 1 to 18, \41 " is silicon, germanium or tin, and RQ may
also link two units of the formula la to one another. In formula la it is
preferred that M, is zirconium or hafnium L1 and L2 are identical or different
and are each a substituted cyclopentadienyl, indenyl, tetrahydroindenyl,

carboRZURYa flugsenyk RZapanialenyl. dniapastisienvt arexapetaleaHsichoup, or an
arylalk@hy fosraasandyieh Stsiciswe:with dhe Gentahatan? Mh&R'RiS R)getlléﬁ&ifh ‘the atoms
conneghbatrem Bith RaAkCoak -4t 4@ chidORastnhiere'Rad/ane ‘| d.arede@niiealiitional

heterd4tGHfe(ERL abA il eaeh adyetegensatamoa hidracahiam auw f oM &dQor Br,
about 40 carbon atoms. an arylalkyl group of fsorn 7 to about 14 carbon

atoms, anighylarybgreum oftram 7 to about 14 carbon atoms or a
substituted or unstulastituted alkylsilyl- group, an alkyl-(ar ~Issilyl- or an

arvisilyl groug sindesmusadaitis vennpasticularly preferred that 1y13 is
zirconium and I' and 1. are identical or different and are each a substituted

indenyl, azueityhidprgitWoazaRetaleiyinthiape ntalair vherRxapentaleiryl,

which can foam a sandwich structure with the central atom y%land the

bilging upitiimig1d 4@ 2T R dkQred thar4 C~ _, where R4C and R4! are

identical or different and are mathyl, ethyl, propyl, butyl, pent, 1, hexyl heptyl,

octyl, nogyl ; deeybrundesagegdecyl, cyclo-pentyl, cyclo-pentadienyl,

cyclohexyl, phenyl, benzyl, trimethylsilyl o ?, +,3-t ifluoropropyl. More

preferred, jag.the metallaganaicompanent ahthe-catrlyst sysiemtaf thelopentadienyl,
indenpresenhinte iRy Useissnade ofahleast onecempoundRhthrAormklahpentalenyl,
whichRl@\68n R4RiRG ReMIRIRR th&@hiral RIROI'RS" R4, (Formula I b)

R’ is R*R*'Si=, R*R*'Ge=, R*R*'C= or -(R*"R*'C-CR*R")-, where R* and
R*' are identical or different and are each a hydrogen atom, a hydrocarbon group of from 6 to
about 40 carbon atoms, an arylalkyl group of from 7 to about 14 carbon atoms, an alkylaryl
group of from 7 to about 14 carbon atoms or a substituted or unstubstituted alkylsilyl group, an
alkyl(aryl)silyl or an arylsilyl group.

In formula 1a it is very particularly preferred that

M is zirconium and L' and L? are identical or different and are each a substituted
indenyl, azurenyl, fluorenyl, azapentalenyl, thiapentalenyl or oxapentalenyl, which can form a
sandwich structure with the central atom M', and the bridging unit R’ is R*R*'Si= or
R*R*'Ge=, where R* and R*' are identical or different and are methyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, cyclo-pentyl, cyclo-pentadienyl,
cyclohexyl, phenyl, benzyl, trimethylsilyl or 3,3,3-trifluoropropyl.

More preferred, as the metallocene component of the catalyst system of the
present invention, use is made of at least one compound of the formula 1 b below



where the substituents and indices have the following meanings: Mjis a
metal of group TVh of the Periodic Table of the Elements, R- and R2 are
identical or different and are each a hydrogen atom, an alkyl group of from |
to about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon
atoms, an aryl group of from 6 to about 20 carbon atoms, an aryloxy group of
from 6 to about. 10 carbon atoms, an alkenyl group of from 2 to about 10
carbon atoms, an OH group, a halogen atom, or a NR? 32 group, where R3
is an alkyl group of from | to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms and Rl and R2 may form one or more ring
systems), R}, R4, R R, R, R8 and also R. R;, RG, R and Rs are identical or
different and are each a hydrogen atom, a linear, cyclic or branched
hydrocarbon group, for example an alkyl groygsof from 1 to about 10 carbon
atoms, an alkenyl group of from 2 to aliout 10 |carbaong atoms, an aryl group of
from 6 to about 20 carbon atoms, an oyt g f from 7 to about 40
carbon atoms, an alkylaryl group= out 40 carbon atoms, or an

unsubstituted alkylsilyl group, an alkvi{arydysiyd group or an arylsilyl group,

. The groups may contain
one or more hetero atoms like Si, B, Al, 0, S. N~ fﬁg and/or may contain
halogen atoms like f, C 1 or fir, and /or\two adcé% adicals 1i', R or R, 1i6,
or R, R' orRa, R', or 1t', Its or RR¥Its'\in ea¢h case may form a hydrocarbon
ring system and the bridqjgg unitit" hag the meaning set forth above with
respect to formula la, The 4,58 ARydroindenyl and the (a) heteroatom(s)
Containing indenyl analogues Ropding to the compounds Ib are
likewise of importance. IRBrMURL b it Ts preferred that Mj is Zirconium
orhafarium, Rr and R" are identicgl%r difféfent and are an alkyl group of from
1 to about 10 carbon atoms, an alkoxy group of from | to about 10 carbon
atoms, an aryloxy group of from 6 to about 10 Carbon atoms or a halogen
atom, or Pl and Rs together may form one or more ring system(s). R3 and
R', are identical or cliff rent and are each a linear, cyclic or branched
hydrocarbon group which may befhalpgenaggd, for example an alkyl group of
from | to 10 carbon atoms or an alkenyl group of from 2 to about 10 carbon
atoms, RR RE, R Its and also It’, 12, R6. R and R? arc identical or different
and are each a hydrogen atom, a substituted or unsubstiturted alkvlsilyl or

arylsilyl grouR +RJINEREGYSHICand indices have the following meanings:

M is a metal of group IVb of the Periodic Table of the Elements,

R' and R? are identical or different and are each a hydrogen atom, an alkyl group
of from 1 to about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl
group of from 6 to about 20 carbon atoms, an aryloxy group of from 6 to about 10 carbon atoms,
an alkenyl group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,™
group, where R** is an alkyl group of from 1 to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms and R' and R* may form one or more ring system(s),

R, R4, R>, R®, R7, R® and also R*, R*, R*, R®, R” and R are identical or different
and are each a hydrogen atom, a linear, cyclic or branched hydrocarbon group, for example an
alkyl group of from 1 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon
atoms, an aryl group of from 6 to about 20 carbon atoms, an arylalkyl group of from 7 to about
40 carbon atoms, an alkylaryl group of from 7 to about 40 carbon atoms, or an arylalkenyl group



or branched alkyl group of from 1 to about 10 carbon atoms, or an aryl group

of from 6 to about 10 carbon atoms, which may contain one or more hetero

atoms like Si, B, Al, 0. S. N or P, and r or may contain halogen atoms like F,

Cl or Per, and %or the two adjacent radicals It~ and R R s may form a
of frofYdOEARAIIAY SYsERIMN; IR iSsFoPR Sibs MRRRIG By R BALF@silyl group, an
alkyl(2(RVORT didupvsP RIThWhere Rang, Kitipiddentics! @rditferant @ndare @aghdrogen.
The g0Rydre@eNcaiRh afel o 2l rehysleosaridan aressiins partieylas agr odfkyhnd/or may
contai@ R ERHML 1Rd @ carbemAtamSoaMarYiHeUR Rfdfm RIRARRUEAOR®, or R®, R’
or R° cRfbgpRraterhsy /A a8’ vlalkadnorddmafyiienh 4 toyakeutdéh G ensatemaPmabridging
unit RAKyland Saumefsdr el 4prbauit Agban AiamsOra substituted or

unsubstituted alkylsilyl group, an alkyl(aryl)silyl or an arylsilyl group. The

4,5.6,7-terahydrgindenyshansihen(@) hedriatonys) castaiong SNdeMyhining indenyl
analo@NAl0gYESHERNIESROMEING i He Eompeumdshsarsr ikguisaes.importance. In

formato 1 b it is very particularly preferred that M, is zirconium, 11 and Rare

identicaligrrgiffenant end ape-regthyinghlorine or phenolate, 10 R3 and R3,
are identical or different and are each a linear, cyclic or branched

hydrocangdns gred Which Ragyhe halogenated, for example an alkyl group of

from 1 to about 10 carbon atoms or an alkehyl group of frown-2 to about 10

carbon atomsd Ra ad @&lsecR4oa@ iydiagen, &K, BRRAWAIFVI MR B about 10
carbondd@HENtcCaAlOk diffRrgnbandare eaghoat NYARYER MY OlPaliPRAK: EMGHS O from 6
to abdianchetbakMarowp ohiireia@boulY Garber alemssran ANt areuR ffore ring

systerH@jn 6 to about 10 carbon atoms and /or the two adjacent radicals R', R and

R', RE respectively together may form a ring system. Flyisll "Rior 12 R

'Cie , whete, Rf@ angh KR 3iaxe ddepticatergifferanianchaiea methy! .ot or branched
hydroB4edl, Dty Rety| rhexWe hepiybmetul, ReNytadetylaindreylsdegdesylfrom 1 to 10
carboSYERREMN YR euciapesiadienykosyolahexyl Rberybopengyls trimetlaylsilyl or

3,3,3- trifluoropropyh Most preferred for the production of polypropylenes with

high meltihgrpaintwfor ‘appligations, wheré & highi stiffaessiis teguiredrRsthend are
cach dNEiakpeaneceninopenuefthe calalystusysteryefiihe Piegenyinyemtion|iHes:, cyclic
or braicadelei atdepsifamnenconmposnd ob thedermtdmic helowrR4:RBPof from 6 to about
10 carbon atoms, which may contain one or more hetero atoms like Si, B, AL, O, S, N or P, and /
or may contain halogen atoms like F, Cl or Br, and /or the two adjacent radicals R>, R® and R’ |
R® may form a hydrocarbon ring system,

R’ is R*RY'Si=, R*R*"'Ge=, R*" R*'C= or -(R*R*C-CR*R")-, where R* and
R*! are identical or different and are each a hydrogen atom, a C; -Cs - hydrocarbon group, in
particular an alkyl group of from 1 to 10 carbon atoms, an aryl group of from 6 to about 40
carbon atoms, an arylalkyl group of from 7 to about 14 carbon atoms or an alkylaryl group of
from 7 to about 14 carbon atoms or a substituted or unsubstituted alkylsilyl group, an
alkyl(aryl)silyl or an arylsilyl group.

The 4,5,6,7-tetrahydroindenyl and the (a) heteroatom(s) containing indenyl
analogues corresponding to the compounds 1b are likewise of importance.

In formula 1 b it is very particularly preferred that
M' is zirconium,

R' and R? are identical or different and are methyl, chlorine or phenolate,

10



7 R19~R M:RtR R6 R3. R Ra (Formula 1cl where the substituents and
indices have the followin*g meanings: M'is a metal of group MD of the
Periodic Table of the Elements, 11 R'and R2 are identical or different and
are each a hydrogen atoan, an alkyl group of from 1 to 10 carbon atoms, an

alkoxy grougnaf fromldqRRAVEILAS Garen: alAM 8 ABRRY haRAER, RN Wanched
hydrogh@uh 2003 Rencatams baih Andexuarowp offiglie SntalrPosLLE 6RMAA 1 to about 10
carboRQBISs BNaRRBN FRUR O M 2 1o akeut dQ sakonaiams, an OFI group, a

halogen atom, or aNR_ group, where R 2 is an_ alkyl group of from | to

about 10:éarhpn RIS @M3a@pdgroup of from 6 to about 14 carbon. atoms,

and R' and R' may form one or more ring system(s), Rj, Rr, RRRRs and also

R*RrR RR Rfapd RS ag identical pf | gifferent andiare-eaet aiNyarQos are each a
hydrogtancnlinearifeyelisyeribranghachbydiecatemnapepnfar texasmplranbaikitoms, or
an arydQuRb et b {9 Hyearbenstenasnann@likemd areurIptiamditaaRoOUR16hd R,
R reGRURRIQIRS hanAeMyharouR Ot fsam 6 to about 20 carbon atoms, an a3

ylalkyl group of from 7 to about 40 carbon atones, an allylaryl group of from 7

to about@0;cartiph gtomsrIRe G arylakeryk granp Rf from & e @ outid@erent and are
methyCABAI AORISy R SUBSLitGH,0r uusubstityied alkysividar laniisiyl drausyWithodecy,
cyclopBgrprovise bz 2RdIR' ake Bathydrogesmand thatde andriMareiddenticl 33 3-
trifluc@bstiélgrent and are each a ,substituted or unsubstituted aryl group of from 6

to about 40 carbon atoms, The hydrocarbon groups may contain one or

more het@ et dikeoSihBpAdildtidn NfYolyRogyiaidnayeantaimbalagedints for
applicatnes Hkert . £henhBiti @ sthe lerdigiag snihRenbasithenneanipansat tirthe catalyst
systerR ROV Wit sespeehiR Formula hdd beath&n dntetiahydiatndemd anghine I@below

heteroatom(s; containing indenvi analogues corresponding to the compounds

| c are likewise of importance. In formula | c it is preferred that .M1 is

Zirconium or hafnium,

(Formula Ic¢)

where the substituents and indices have the following meanings:

M is a metal of group IVb of the Periodic Table of the Elements,

11



R- and R are identical or different and are an alkyl group of from 1 to about
10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an
aryloxy group of from 6 to about 10 carbon atoms, or a halogen atom, and Rl
and R may form one or more ring svstem_(s), R'and R', are identical or

differentangharg ’each @hnears Cyalie:entianaResh @rauR Wbich mambes alkyl group
of froRalogeneiashJohRxanpie Ao Akylarpup Rl frany hte @bout:0sarem ams 1 group
of froff 8NAHRAYIren el iame 1o abpuk G caben stoms, iR4bRA. R Re@dtoms, an
alken@lSRJIRA oREoRY a0V alE identical phdifierent and pre eatdhca RYSOGeM NR,™
groupaterBrorarlinears gyelic arhranched allkdaiourcaffantdate abavtd0 GhPsE from 6
to aboAOMSarbbHCRIRBY £RANKAIAHANE PRI eiRreratmsHikesPlckdesAl, (£ 5, N'

or P. and / or may contain halogen atoms like F, Cl or Br, R" and R are

identicalor, gifferentrang arp'each assukstituted pf unsubstituted AFYlgrouRMfcal or
differéi@naf torakauhk 4016a1RRRAIARS, 12iRals RABRAYSHRARMIGEHRRGE T 00D, for
exampybareality Rpebiny 4¥ Reenidenticalarudifferentsand ane:eAch-aupysiregsn ateMibout 10
carbo@ £&dnfes; QrhyEHiogarRAM GroPmIB particuan as sy heselpf Sromitie @abeplof from 7
to abd cArhonLtOMSNA) arylarplpyofdrem &iofhaul 40 sasBoR@te A BRtoms, or an
arylal@iylabosgret pehfeom dbirehouidd carban, atomssiancalkylaighgsaundaf fiepkilyl or
arylsitpl abeuh 14 arbenatems ai-a Ribstituted ardinsuibsiitbited aldvisilyl@roma, R°  are
identiad atkyi{RhsiMY arcanmarydsiysaroua. othe 4l tiafydiipdgnydandthgbout 40
carbof@itbeteroatom (s caBtainingipndenytoanaloguescarrspasdingotadge Si, B, Al, O,
S, N czampeungsigasenlikewise @himperanee:, lafermyla | ¢ it is very particularly

preferred that R- and R' are identical and are methyl, chlorine, or phenolate,

R3 and Rgjare identical or different and are each a linear, cyclic or branched

methyl, ethyl, propyl, butyl, perltyl- or hexyl, R4 and also R4 axe hydrogen,

RR', R3 gpcbalsady ulkauthR8acerdentisatofdiffervandhaie gaehodormula la.

hydrogen atom or a linear, cyclic or branched alkyl group of from 1 to about

10 carbormatonsss, WhiGEhRaY i6abisin ane ekdnere heteruaions lia@inBe indenyl
analog\ibs QoPedNoMliRg anthé @b My eNTaiarhalegar-alomp bikerce Cl or PAC, R~

and R5 are identical or different and are plienyl, naphtllyl, para-(CI-Cro-

In formula Ic it is preferred that
M is zirconium or hafnium,

R' and R? are identical or different and are an alkyl group of from 1 to about 10
carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryloxy group of from 6
to about 10 carbon atoms, or a halogen atom, and R' and R* may form one or more ring
system(s),

R’ and R? | are identical or different and are each a linear, cyclic or branched
group which may be halogenated, for example an alkyl group of from 1 to about 10 carbon atoms
or an alkenyl group of from 2 to about 10 carbon atoms,

R*, R®, R7, R® and also R*, R®, R” and R® are identical or different and are each
a hydrogen atom or a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms,
which may contain one or more hetero atoms like Si, B, Al, O, S, N or P, and / or may contain
halogen atoms like F, Cl or Br,

R’ and R’ are identical or different and are each a substituted or unsubstituted
aryl group of from 6 to about 40 carbon atoms,



alkyl)phcnyl, para (< 14 o fiiroroalhvil}phenyl, meta (C ;-f n all~yl}phenyl,

meta-(d- C io- alkyl)phenyl, meta, meta (C-Cie alkyl),phenyl or meta, n'aeta ({

-C ;o0 fluoroalkyl)2phenyl, R'is RrOR4 Si - or R49R4-Cie =, where R40 and

IC-'l are identical or different and are methyl, ethyl. propyl, butyl, phetyl,

hexyl, hepityl, ety sonyd: oty irndecyt-dedeaylireyclopenyl). where R* and R*!
are id¥tlopeptadienybneysiaheroydaihenyly bepayl dmethylsilyt 93 &arbon group, in
partictifiuarapeopylMest prefenresl fes thecnroduationHf highrnalesiyarweigh to about 40
carbofidNE@R) SORBINGIS:uRILEIRMYMEY dbbkers farthe praductionfitrpasbup of from
7 to a6OROIYMErs GOMBHSIBY highMmeirauan weiglch.eapalymarsiaiiRibiil alkyl(aryl)silyl
or an PrAGUEtieR@f polypropylenes with melting points higher than 155'C for

applications, where a high stiffness is required, as the metallocene

componegmkoithe, Tatalysi Systaenef theipiase)nyertionds(is rnaseiafidt indenyl
analog@astenespenpatdies themfmmtal b drbalewiido RhfRethct) \R M1IR1R2

R8 1/R7 'k/ R6.rr~ R4 R (Forrfn3la 1d) where the substituents and

indices havethelfollowing sresninesial pscderaiahf group TVh of the

Periodic Table of the Elements, Ri and R2 are identical or different and are

each a hydrpgen @tam, an alkyl group of from I to about 10 carbon atoms, an

alkoxy group of from 1 to about 10 carbon atoms, an aryl group of from 6 to

20 carbay' ateme, a8 aRyie graup.ahiiam, 8t ahouiheashen atoms, an

alkenyl group of from 2 to about 10 carbon atoms, an Oil group, a halogen

atom, or@ NRd 32 groupembgre R &fisrant alkil rouRf framedrtocabeditokOsranched

methyG2EREM 3OPE, BN pExhareuR-effrom 6 to about 14 carbon atoms, or RE
and R’ together may form one or more ring systems), id. R', RT, R, if and

also R4 rRand s andiRarasendentical or different and are each a
hydrogen atom, a linear, cyclic or branched hydrocarbon group, for example

an alkyl ¢ R7, R® and also R®, R7 and R® are identical or different and are each a
hydrogen atom or a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms,
which may contain one or more hetero atoms like Si, B, Al, O, S, N or P, and / or may contain
halogen atoms like F, Cl or Br,

R’ and R’ are identical or different and are phenyl, naphthyl, para-(C;-Co-
alkyl)phenyl, para-(C;-C,o-fluoroalkyl)phenyl, meta-(C;-C-ip-alkyl)phenyl, meta-(d- Cio-
alkyl)phenyl, meta, meta-(C;-C;o-alkyl),phenyl or meta, meta-(C;-Co- fluoroalkyl),phenyl,

R’ is R*R*'Si= or R*R*' Ge=, where R*" and R*' are identical or different and are
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl,
cyclopentyl, cyclopentadienyl, cyclohexyl, phenyl, benzyl, trimethylsilyl or 3,3,3-
trifluoropropyl.

Most preferred for the production of high molecular weight random copolymers
or of copolymer rubber, for the production of impact copolymers comprising high molecular
weight copolymers or for the production of polypropylenes with melting points higher than
155°C for applications, where a high stiffness is required, as the metallocene component of the
catalyst system of the present invention use is made of at least one compound of the formula 1d
below,



group of from | to about 10 carbon atoms, an alkenyl group of from ' to about
10 carbon atoms, an aryl group of from 6 to about 20 carbon atoms, an
arylalkyl group of from 7 to about 40 carbon atoms, an alkylaryl group of
from 7 to about 40 carbon atoarms, or an arylalkenyl grout) of from 8 to
about 40 carbon atoms, a substituted or unsubstituted alkvlsilyl or arylsilyl
group, with the proviso that R" and R- gre ideFQﬁcal or different and are each
a substituted or unsubstituted aryl grﬁhp of from 6 tg.about 40 carbon atoms.
The hydrocarbon groups may contain ¢ ] Fetero atom:, like Si, B,
Al, O. S, ’; or P, and / or may caoRted pbms like F, Clor Br, R3is a
hydrocarbon group, not cyclic or brancked position, for example an
alkyl group of from 1 to 20 carbon ato 4 substituted alkyl group of
from 7 to about 40 carbon atonms, oy an a ubstituted alkenyl group of
from g to about 40 carbon atoms. THe®%14 hydrqcarbgn groups may contain
one or more hetero atoms like Si_, B,\At, O, 5 r'®, and / or may contain

halogen atoms like F, Cl or Br, R}8is ¢ or bra nctied hydrocarbon
group in the u.-position ydrocarbon group in the 3-position,
for example an alkyl groﬁ%

0 ggbout 20 carbon atoms, an alkenyl
group of from 3 to about 20 ca :

carbon atoms, an arylalkg@ '

alkylaryl group of from 7 to about,40 capfon atoms or an aiylalkenyl group of

from 8 to about 40 carbon atoms. Tice hydrocarbon groups may contain one

or adore hetero atoms like Si, B, Al, 0, S, N or P, and / or may contain

halogen atoms like F. Cl or Br, and the bridging unit R" has the meaning

mentioned above with respect to fesmuléIa) In formula Id it is preferred that

M3 is Zirconium or hafnium, R- and R are identical or different and are an

alkyl growp@t filttubiatabaut i icadeemateoms, fanakexynghiaupef from 1 to

about 10 carbon atoms, an aryloxy group of from 6 to about 10 carbon atoms

or a halagénsataratadnd dRoanthR 2 May Perfddne o maréding:system(s), R3

is a linear alkyl group of from 1 to about 10 carbon atoms or an alkenyl group

of from Rtoak0 Rarhendaiains, ¢vhidicean belhatogemaied,dR3icls iroan an alkyl group
of frodrpasitibouon NdRripasiiomcyalialasbyanchedftkyhgrov ptefifromnc3rtonahionts, an aryl
group 26X Carbon @tamsaaalkenyd, grioupyafxiyomodimalfiout 20ccaton atomscanatoms, an
alkenyllgftanyl @rétapn 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,*
group, where R* is an alkyl group of from 1 to about 10 carbon atoms, or an aryl group of from
6 to about 14 carbon atoms, or R' and R? together may form one or more ring system(s),

RY, R’, R®, R, R® and also R* ', R>, R®, R’ and R® are identical or different and
are each a hydrogen atom, a linear, cyclic or branched hydrocarbon group, for example an alkyl
group of from 1 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms,
an aryl group of from 6 to about 20 carbon atoms, an arylalkyl group of from 7 to about 40
carbon atoms, an alkylaryl group of from 7 to about 40 carbon atoms, or an arylalkenyl group of
from 8 to about 40 carbon atoms, a substituted or unsubstituted alkylsilyl or arylsilyl group, with
the proviso that R> and R’ are identical or different and are each a substituted or unsubstituted
aryl group of from 6 to about 40 carbon atoms. The hydrocarbon groups may contain one or
more hetero atoms like Si, B, Al, O, S, N or P, and / or may contain halogen atoms like F, Cl or
Br,

R’ is a hydrocarbon group, not cyclic or branched in the a-position, for example
an alkyl group of from 1 to 20 carbon atoms, an aryl substituted alkyl group of from 7 to about
40 carbon atoms, or an aryl substituted alkenyl group of from 8 to about 40 carbon atoms. The

14 °



of from 7 to about 20 carbon atoms, or a trimethylsilyl group, R4, R, R, R3

and also R7' and Rs are identical or different and are each a hydrogen atom

or a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms,

which may contain one or more hetero atoms like Si, B. Al, 0, S, ; or P, and /
hydro@ArBHY éf@ﬁﬁ@i&@%@ﬁ%%aéﬁg@liﬁﬁrgih@e% BBGs Riand R, ane dslentiqal;op and / or
may cdiffgrent R AR #ackasubsstuted or unsubstituted aiyl group of from 6 to

about 40 carbon atoms, like phenyl, naphthyl, para-(CrC3o alkyl)phenyl,

meta {CRCRoalkylirhenyhmetal metdciodaderoafiiZrRenybokkiish or a branched
hydroB#bbh4dSin, R4hd [CseTiFAQ0R elmple AARAIGroelORMINVheseFo andarbon
atomsRéh Aeidenticab or different andiareeaskud MueaeN AP oack Gom GreiProut 20
carboiaR@ticHRASMAKYLBIQUPratdromd B &haut dQAT AN a8 REYH GFOUP of from
7 to 28bfrony @4e,8RQkEA9 sAROR-AAMS: R ANyl AIKYFGHOMRPABAM 40 teatidbaaRPRs. The
hydro@4e$8n ancakyary] 85at#nos fEos i It eashemmaloms or @ subssitsted 6F P, and / or

may cdRsiRsttuied alkyisiaroup.camallviiaryljsilyl or an arvisilyl group. 15 The
X,5.6, -tetrahydroindenyl and the (a) heteroatom(s) containing indenyl

analoguggforresponding to the compounds 1d are likewise of importance. In

formula |1 d, it is very particularly preferred that Ml is ZjEconium' R! and Ft’

are identicabangiase Mela s ierinef PhrAalaed B3vs methylpethyd formula 1a.

n-propyl, n-butyl, n-pentyl or n-hexyl, R-"is iso-propyl, iso-butyl, n-butyl,

sec-butyly gyslohutyl { petivi-Qutpht 1- ethyl-butyl, 1-methyl-pentyl,

cyclopentyl, cycloliexyl, .yelopertt-2-nyl, cyclopent-3- enyl, cyclohex-2-enyl_,

cvcloheX,B-gnytcpaiiamaetyhayalohexyl or trimethylsilyl, R4 and also R4! are

Hydrogen, and R6, R. R8 and also RO, R71 and R are identical or different

and are Rach @ RAYFEogen: AQMrali fidieeahnayslicor ranchsshalkytapuRdPibout 10
carboifir @nh$0a0AKELP GaROFratems. WhHKSIMABYEAHRIRANE ah MYBRELLEAp of from 6
to ab@OMg likersh Elofd By 2 MRLEh afshi oxqnay' contait’ RaloormAatems dkedore ring
systerfgk@r BY, R:5 and R are identical or different and are phenyl,

p-isopropyl-phenyl, p- tert,- butyl-phenyl, p-s-b itvl-phenyl, p-cyclohexyl,

p-trimethyisi hpheayhiRsadammaykRRenyts RbdtrisivesHisizaaskylophemnikeiyl group
of frofX2nes insesiay krhenWhR lischn R didsehReR4’ -ie =, where Rao and Rot

are identical or different and are methyl, ethyl, propyl, butyl, pentyl, hexyl,

heptyl, ortyls neaylodreyioansdaays. sagesyl.ce¥al.or branched alkyl group of from 3 to
about 20 carbon atoms, an alkenyl group of from 3 to about 20 carbon atoms, an alkylaryl group
of from 7 to about 20 carbon atoms, or a trimethylsilyl group,

R*, R®, R7, R® and also R*, R®, R” and R® are identical or different and are each
a hydrogen atom or a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms,
which may contain one or more hetero atoms like Si, B, Al, O, S, N or P, and / or may contain
halogen atoms like F, Cl or Br,

R’ and R’ " are identical or different and are each a substituted or unsubstituted
aryl group of from 6 to about 40 carbon atoms, like phenyl, naphthyl, para-(C,-C,o-alkyl)phenyl,
meta-(C;-Cyp-alkyl)phenyl, meta, meta -(C;-Co- alkyl),phenyl,

R’ is R*R*'Si=, R*R*'Ge=, R* R*'C= or -(R*R*'C-CR*R")-, where R* and
R*! are identical or different and are each a hydrogen atom, a C;-C3 group, in particular an alkyl
group of from 1 to about 10 carbon atoms, an aryl group of from 6 to about 40 carbon atoms, an
arylalkyl group of from 7 to 14 carbon atoms, an alkylaryl group of from 7 to 14 carbon atoms or
a substituted or unsubstituted alkylsilyl group, an alkyl(aryl)silyl or an arylsilyl group.
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pentvl, cyclo-pentadienyl, cyclohexyl, phenyl, benzyl, trimethylsilyl or

1.3,3-trifluoropropyl. Non,-limiting examples for the particularly preferred

metallocene compounds of the present invention are the following

compounds of formulas la - Id: A-(2-isopropyl-4-IP-isopropyl-phenyliindenyl;

~2-methyhd-Ip-isepremyn pemdindenylzireonidingichletdsa(s) containing indenyl
analogme( ¥orisQpEARYIo(HicTeskBuivd hebrvlindenyt)( iingdhmbd -{p -tertbntyl-

phenvi)indenyl)zarconiumdi chloride,

g-(2-isoprpRythftitpttert butphenybingenybé@:fdimegthyl-44p-tert.butyl-

phenyl)indenyl)zirconiumdichloride, .<~-(2 -isol>rol-ryl

-~d-fp-texIzutylphanyl jifrdefryl;Gl,>,Er,? -tetrainethyl -~d-fp-tart. butyl

-phenyl)ind eii_y~l)zi_rconiumdichlorid e, 16 (%-isopropyl-6-nietht I- I-

-tent.butyl' phg RAIBGeRYINA - Srdinaathyhyl; enfeAke, or phenolate,

butyl-phenyl)indenyl)zirconiumdichloride,

_~-{2-iseprapykdyipsast; Apidppitaray8iudepyi, Pornthyts4-{p-sec.hutyl-

paenyl)indenvl)zirconiumdichloride,

(2-isopratlyid4pscyciphexybrheny ingeaz_yi=bainzedambudil-ayclabesyibutyl, 1-
ethyl-'@ﬂ_@ﬂl‘,}’ mlm%é?ﬁyﬂ'wg _ﬁfﬂ,&cyclohe)_cyl, cyclopent-2-enyl, cyclopent-3- enyl,
cyclohexi2i r,cgtgthﬁréfa:ylm?i! Iy Ry ivide py bk 2-methylsityip-iimettiyLsilvi

- phenvl)indenyl)zirconiutmdichloride,

(Yo-isoprppyha hily-Réanzapybeh diindenyt)(i.-Enetlz_y~1-4-{p-adaEnacat

yl- phenvl )indenyl)zirconi umdichloride, -{2-isopropyl-4-{p-tais(taitluorcrnz

ttiyl3m thyl-ptaeny'ling axb(RNfethyind-@* tide.idnQaisoP@P¥efcPienyle cach a
hydrotRgenytf elemeathay!- 4§ reRbdr Rhemybiid e Efvtimzireonsundichlonide: atoms,
whichAr{8OREIRIrd-(R-testdUtYbphapyimglenyl) @-metbylsd-rhanyl-indenyi:may contain
halog@rgwﬂgmg@pjmc@,ﬁ;(z-isopropyl-4-(p-tert.butyl-1>heEryIIindenyr) 2;7.-di

methyl-4_phenyl- indenyl)zirconinmdichloride;

A-(2-isoproplr48(Rrie Habdap be YISy 2R §if: l&ﬁﬂ@&%ﬂyﬂ B, p- tert.-
butyl-[ﬂﬂéi@'l')@@Qﬂﬁ@ﬂaﬁ@[}m”g-cﬁﬂé’hé§91,)cﬁ-%{h‘[@thm§ﬂpwp prostaBMbAntyl-phenyl, p-
(trisflabrEanpyilindetegl difndhmetimddsrpeeyt,

R’ is R*R*'Si= or R*R*' Ge=, where R*" and R*' are identical or different and are
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, cyclo-
pentyl, cyclo-pentadienyl, cyclohexyl, phenyl, benzyl, trimethylsilyl or 3,3,3-trifluoropropyl.

Non-limiting examples for the particularly preferred metallocene compounds of
the present invention are the following compounds of formulas la - 1d:

A-(2-1sopropyl-4-(p-isopropyl-phenyl)indenyl)(2-methyl-4-(p-isopropyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenyl)(2-methyl-4-(p-tert.butyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenyl)(2,7-dimethyl-4-(p-tert.butyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenylI)(2,5,6,7-tetramethyl-4-(p-tert.
butyl-phenyl)indenyl)zirconiumdichloride,
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indeny l)zirco iiiuEndi clrlori de, A-(2-isopropyl-4-phenyl-indenyl)(2,
7-dimethyl-4-(p-tert.butyl-phenyl)- indenyl)zi rconiutmdichloride, A
(2-isopropyl-"kphenyl-indeEryl)(2,5,6.7-tetraEnethyl-.4_(p-tert.bntyl--phenyl)-
indenyl)zirconinmdichloride;
A-(2-isoprqpyis6praethyd-dpthenyl-ipden ). S Résintarldamtmiiy1-4-(p-tert.
butyl-phenDindsny)ziccaniumdiclonde, ~~ (2 Tsoproljyi4-fp-ert izty | -phen)
JIErdeEryllf 1.-mettayl ~I-(4-,ranl>htlz_y'1)- rttde
tyl)nrdenylzuiceninandichiaiid@udA-phenyl)indenyl)(2-methyl-4-(p-sec.butyl-
pheny{#aig! WedntdrarhiyhiréndenyllimleExyl)('.>,-nxothyt--1-(p-tert.butvl--
plaenyl)indeny I)zirconi umdichloride, A-hiss 4-naphthyl-in
denvl)zirgoniysegieplaride,-Adus{@imethuianasringendaikaoniy-cyclohexyl-
phenyMRIEHOBILR: Aichisiénmetiny!- ndenyl)zircianiumdichlonde,
A-bis(2-methyl-4-(1 -naphthyl)-indenyl)zirconiumdichloride.
A-bis(2-methykssigshrphthybniech eRyIZicaRymAishigaith@ihyl-4-(p-trimethylsilyl-
phenyfiRigiZyBrethyhdndhenyirirdenyl)zirconiu rndichlorid%, A-bis(2- methyl- 4-t
-butyl A-bis(2-Fxxethyl-4-isopropyl-indenyl)zirccnni umdichloride,
_'V-his(M@ﬁMﬁ@Mﬂpﬂ&@ﬁﬁ&M@Q%ﬂ%@M@&W Anbig(2-m@talafrantyl-
pheny@f Prinsieny@zireaniemdichloaide, -di Enethyl-i
ndenvi)zireoniuEndiehloE A-bis(2-ethyl -in denyl)zirconiumdichloride,
A-bis(2-Qthylidogibylindenyhizireanbo3eiclonidi By | ptRis(1)indenyl)(2-methyl-  4-(p-
tris(trifRmdnphanyhsingenyizireemumeehiandesnhiss2 methyl-4,61-di
isopropyl A-his(2-ixxethyl-4,y-diisopropyl-indenyl)zirconiumidi chloride,
A-hiss2,4,Grigagibylindgxenyl-iziieapnimadighlonds. i #lis(R ph&riindenyl)-
zircorm@tayHRggRYy! )zireoniu and ich to ride,
A-bis(2,4,7-trimethyl-indenyl)zirconiumdichloride, A-bis(2-methyl-5-isobu
tyl-indenylzircopiudiabipride.n Ashisteristy tioutykindenylteny 1-indeny1)-
zircorkhig@Niwmgighlonde,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenyr)(2,7-dimethyl-4-phenyl-
indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenyl)(2,5,6,7-tetramethyl-4-phenyl-
indenyl)zirconiumdichloride,

A-(2-1sopropyl-6-methyl-4-(p-tert. butyl-phenyl)indenyl)(2,6-dimethyl- 4-phenyl-
indenyl)zirconiumdichloride,

A-(2-1sopropyl-4-phenyl-indenyl)(2,7-dimethyl-4-(p-tert.butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-isopropyl-4-phenyl-indenyl)(2,5,6,7-tetramethyl-4-(p-tert.butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-1sopropyl-6-methyl-4-phenyl-indenyl)(2,6-dimethyl-4-(p-tert.butyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert.butyl-phenyl)indenyl)(2-methyl-4-(4-naphthyl)-
indenyl)indenyl)zirconiumdichloride,
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phenyPjs{deny@Veo Antdistibrtyd-pheEryt} indenyl)zir.eoniuuldiehlori

<v-his(hmethyl--44teat-butyl--phenyl)-indenyl Izireoniumdiehioride, 18 A-100
methyl-4 s'4-methhyl-phenyl) indenyi_}zirconiumdichloride,
A-bis(2-methyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-methyl-4-0-1 rilluorontethyl-phenyl)-i3iae3iyljzirconiumdichloEide,

A-bis{2-tiathylndypnetha: a~m>§1wa&ﬂygmﬁ;is@@miém+iiqtgga&§bu@1--

e,
4-bis(2-ethyl-4-(4-urethyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-ethwkdr (Azgtinvnianyy inindenyiziraniugadichioride, A his(2-ethyl
-4441--tritluoromethyl -phenyl)- indenyl}zirecxnitrtndielalo3 ide.

his(2-ethyly et semrh8Rri)ipdenyi#iéenisrmgichloride,
A-bis(2-methyl-4-(4-tert-butyl-phenyl;-indenyl)zirconiuurdimoLbyl,

A-bis(2-methybArdrsietiykrhenydingdendizirceniumditnethyl, A
bis(2.-methyl- 4-s4-ethyl-phenyl)- indenyl_lzireonitnndinxethyl _, A-bis(2-

methyl- %ﬂiﬁz%&@;ﬂt&%ﬂﬁﬁﬂa{p@ﬂ@%&&%ﬁ%@&@ﬂ&i@n
ttmdimrmethyl, A-bis(2-ethy

1-4-(4-teRtthytylnrhgpyb-in( jsonientdirnetitlinftiintRide,
ethyt—.4-(4-mgg%;yl-phflt'ebéyl()-irlf‘::]i%yrlllg)[/ﬁ}g?reonitr?:r!l)tlilnxethyl_.1 A-bils(eé

ethyl-4-(A-ethyl- DaindenyliziceonivsrdnetiicArhiR2
methyl-4-(4-hillui~ra313ethyl-Phenyl;-ittdenyl}zirwniuurdimati3yl,

A-bis(2-ettyiktr-idrateinoxysphemyisidexybizircaxsumdienettyl, z
bis{2-isopropyt 4-(tert-lautyt-phenyl} 3rde3z_yl)zirccrniurrdichloride,

4-bis{2-130prapvint kgL ataptaenybiiidsibdizreanimdichioride,
4-bis{2-isoprggyl-4-?% ethyl-%l'([%;r‘%?/li-indeggggl)zirconittmdichloride,

A-bis{2-iaoprgpyhégriilbigyenathyipienyl dndenyltairconiumdichloride, 19
A his(2-isopr§pyl-4-f§I}-nzetho ;_p%ﬁ%i_BzdeSzy” i_3co3ziunadichloride,

A-bis(2-isoprapyhér(di:ieri chuyipberuhsibdesyhiicapiupiichloride,
A-his(2-isopropyl-4-{4-'tort.-hutvl-phenyl)-indenyl)hafnium ichloride,

A-his(2-ia0prgpy-diidt diertiahstybphenysindenytiidaniurndichloride, y
bis(2-isopropyl 4-(4 -methyl-phenyl)-iEZde3z_yl)zirc rniumdichlor de,

A-bis(2-ia0prgpyvi4rRionyi-aemaindsaybzircaniumdichloride, A-hiss

soptopyl-4-(4
A-bis(2-0thyl-4-ethyl-indenyl)zirconiumdichloridf,
A-bis(2-ethyl-4-phenyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-4,6-diisopropyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-4,5-diisopropyl-indenyl)zirconiumdichloride,
A-bis(2,4,6-trimethyl-indenyl)zirconiumdichloride,
A-bis(2,5,6-trimethyl-indenyl)zirconiumdichloride,
A-bis(2,4,7-trimethyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-5-isobutyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-5-t-butyl-indenyl)zirconiumdichloride,

A-bis(2-methyl-4-(tert-butyl-phenyl)-indenyl)zirconiumdichloride,
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-n-butyl-phenyl}-indenvl)zirccuiurndicltloridO, A his(i? -isopropyl 4 .(4 - hexyl
-phenyl)- indenyl)zireonituudicl bride, his(2-isopropyl 444'-sec
-butyl-phenyl)-iErdeEryliziecoEZiuEndiclzl ride,
A-bis(2-isopropyl-4-phenyl)-indenyl)zirconi umdichloride,
A-bis(2-isoprepyhftdfmethyheinenyhdndeuyiiiypivindichlondsrid,
bis(2-isopropyl 4 -(4'-ethyl-phenyl) it denyl)zlrconiunidichlor de, k
bis(2-isoprapyld-d=iyRrmpyphenrEndetel) pr cebiiuEnsichiende,
A-bis(2-isopropyl-444'-n-butyl-phenyl)-indenyl)zirconiumdichloride,
A-hisi2-iaprqpyhf g ey piesshl irepniumdighiudainichloride,
his(2-isoprop%i!4-(4§§enteﬁlohenyl) iBZHggﬁ)%dﬁ:ﬁgumgﬁﬁor de,

A-bis(2-ia0prgpyhéi¢rayclohrxybBhe Ry incemZirerammeichiosices,
A-bis(2-isopropyl-444-sec-butyl-phonyd)-indenyl)zirconh mldichloride,

A-b!8(2-igopm@xlrﬁy(ﬂ:tarte@muy!ﬂp%@m;imé&mb&i{%enium_@iiahmd@,e,
A-bis(2-methyl-40 -tort.-butyl -I=rhenyl)- indenyllzireonitrEndiehlo3 ide,

A-bis(2- e g b PR IR A AR,
A-bis(2-trrethyl-4-(4-tort.-butyl-phenyl)-indenyl)titaniumdichloridO

'y-hiSiZ'U&%‘i%(b%ﬁé‘yfmtﬂmﬁi?ﬁigﬁéhmdﬂaﬁﬁ cenumaighionidee20 A
his(2-mettayl-.%I-(4-n-propyl,-phenyl)-iErdeEWI)zi rcoEaitundichloride,

A-bis(2-maghyb 44 1m-putvirplesmbindenyizircaniun igicksordeiichloride,

A-bis(2-arxgitiyhdn(Asee-heibrhsnyhiindemdizirceaiiandichiords, A-bi
s(2-ethyl-4-p$laeEry'§ﬁndgﬁyl}z ir&%\%mxj}(’j?‘éhlori@ ’

A-bis(2-ethylsé-(dranigthyihenyidudaexDalicapiym idichioritdgmethyl,
A-his(-ethyl-4-(4'-ethyl-phenyl)-indenyl)zirconiumdichloride, A

his(?-ethyls(4-prarspyi-phanyhyiopdesniziconiymosichieideshy ,
.A-his(2-ethysi€4-(4-e¥1§‘-?but§ilq-.phgz)yl)-indeynyl ﬁ%?:%niianxtiichloridey; A-bis(2

ethyl-4-(AchuylbeRyD imdishieride, iAshisietuidr(4-pen
ty'-phenylﬁl%ny%?ﬁoni%%%g?ggzm 67 idoRisA g

biS(_z-'etWBiM%GWQQQ(ﬁY{TWXQT@gﬁwrﬁﬁﬂ%%ﬂgﬁuﬂﬁ%dimethyl,

A-bis(2-ethyl-4-(4 -sec-butyl-phenyl)-indenylpirconiumdichiwide,
A-bis(2-methyl-4-(4-methoxy-phOnyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-tert-butyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-methyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-methoxy-phenyi)-indenyl)zircontumdimethyl,
A-bis(2-isopropyl-4-(tert-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4-methyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-1sopropyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdichloride,
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A-bis(2-ethyl-4-(4-terL-butyl-phenyl)-in denyl)zirconiumdichloride,
A-hisi2-n-propyl-4-plienyl-indenyl)zirconiiarndichloride, A
his(2-n-propyl.-4-(4'-nxethyl-phenyl} indenyt)zirconiumdiclalor de,
A-bis(2-n-propyl-4-(4-ethyl-phauyl)-indenyl)zirconindichloride,
A-bis(2-npsRpylidsforis R anyk-mae P hdHaaUN i MITeRM W mdicitlanisade,
A-bis(2-n-propyl-4-(4-n-butyl-phenyl )-indenyl}zircon uan+iichloride,
-bis(2-nrprepyb4sinhexylaphenyh-ndenyhieoninmdiopies #eumdichloride,
A-bis(2-n-propyl-4-(4-ayclohexyl-phenyl)-iudauylVircoinumdicltlorida,
A-bis(2-nAprapyliososarabuiRn8nK)-| Mireen) kadichlordaoride,
A-bis(2-n-prog32;|—4- 4-tg$te bﬁﬁ-phenﬁ}-mﬁ%ziagg@iumdichIaride, 21 A
-lais(2-n-Rukyd3-plagrylindeny bz xepmjicpreieordny ) titaniumdichloride,
A-bis(2-n-butyﬁ-444%Fet¥[il1};/l-p?%nyl}-in %%iz:w(.)niu#g(ﬁclhﬁg#c%,w onee
A-bis(2-nchytyb-4s (e iil-rienybrindspyheoniidichlesidtumdichloride,
A-bis(2-n-butyl-4-(4-ri-propyl-phenyl)-indenyl) irconiuni+iichi<ricl},
E1-butyl4-(# spdpiepyl-rtenylsindenvizireoniaxpdigtaleiidaichloride,
A-bis(2-n-butrvl-4-(4 -n-butyl-phenyl} indenylizir'~niuu3dichloride, A-hiss
2-n-butylsdpig<hey RNt igyI-FHEMRRIIGRIDEEC dh@iRToride,
-n-butyl-4-(4-§tcyell?)¥kl|(é%}/ql-I}ﬁ]enmdleﬂt I B?Ieorﬁlggndielalw ide. Og\l-lais(z
-n-butyl-4- greGBpybphenyn wveoniuERdigiRIgR i8R chloride,
A-bis(2-n-buts§l-4%4i;dpek??-blj?)4ll-plér%g?wg/i%andenyI)zirlg,:(l?)}niumdichlour:idg,r1 )
A-bis(2-hexydi4-pbg oy denyd)lzBegnisReiEaeey Izirconiumdichloride,
bis(2.-hcxyl-.- 4-me§}Irr?3§I¥phelgnyl)-indgﬁ?glzllJ zirgcj)?\jilumg%h?cz)lrrié%r,mkm eronae
bis(2-.heNysf4r@ihpphabndy @Eﬁ% PERBMMAIGRIOSIG, A-D
is(2-haxy|-44S£-n-propy -ph?r%(gl)-}z[r?g%nw ?ircoinumdichlorido, A bis(-'
-hexyl-4-A4vse>neapydiRhenydl-indeyiFEcorivmdishianiess imRiSicride,
-hexyl-4-(4-n-butyl -phenyl)- indenyl)zireoniumdiehloride,
A-bis(2-hexylid-(dsprhisvi-pheanriprdspylizaiesn sndighiariden oride,
A-bis(2-hexyl§4-(4'gyc ohegyl-phga%-in%%nylgﬁi%%ui umdicl~|ori(()jré, :
A-bis(2-hexylid-1d 655Uty pherylyinaghyl ZiRgoryinsndish Ior@&enRride,
bis(2-heNyh4§f4-teIr)t?- tyI-)é)hen%?ﬁ%denyl)gi&oniur%gichlorilde, . e
4-bis(2-ngefyb4i (prir-autylpBarylnndanvharseniymbisdimaibyiamine),
A-bis(2-ethyl-4-(4-pert.-butyl-phenyl)-in denyl)zirconiumdibenzyl,
A-bis(2-isopropyl-4-(4'-hexyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-isopropyl-4-(4 -pentyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)-indenyl)hafniumdichloride,
A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)-indenyl)titaniumdichloride,

A-bis(2-methyl-4-(4 -methyl-phenyl)-indenyl)zirconiumdichloride,
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A-hiss 2-rnetliyl-4-(4'-tert.-butyl-phenyl}-iudeuyl}uc+rniumdinaethyl, 22 A.-(2-
methyl 4-azapentalene)(2- meth_y | 4-(4 -methyl-.phenyl)-
indenyl}zirconiumdichloride, _'~-{2-methyl-5-azapentalene
{2-nteihyl-4-(4'-methyl-~hexayl indenyl)zirco ni13 nid ichloride,
kX2-metiByj:§-azapentalenaliZspethsdiidnmelBalrehenvitichioride,

indenvl)zir'coniumdichloride, r-~-1"2-nretliyl-4-szapeutalene}i

2-n~2~lI@%ﬁ@ﬁ@ﬂh{hmmy&bmﬁﬁuéhﬁmﬁﬁmwwﬁmmmicmonde,
A.-(2.-.methyl-44hiarentalene}(i.-.methyh4- 4-.n-propyl-phenyl}-indenyl)-

zirconiumdﬂﬁg@fmhy:@(mﬁwrﬁyﬁ@@)im@é%%Bﬁﬁiﬂldichloride,

-1-4-{4-isopropyl-plaeaiyl}-indent'-1}- zn comuntdichlor-ide,

kX2-metlﬁl)dféﬁ@%ﬁa@@ﬁtﬂ%ﬂle&é&mﬁh?_%eﬂyﬁﬂﬁ%@[%w&hﬁﬁ&&ﬂm'}-

zirconinmdichlonide, ~1-(2, ,-dimethy

thiapentalepg)@msilaiphchyhdriaezonyddaheaistder~yi}-

zirccniumdichloride, ' -(2 -.methyl.-6-.0xapentalen)(2-.methyl.-4-.(~I

-.isopropyhphenyiiy 1 indenybaiieyHamaichiRigzirconiumdichloride,
g-(2-methyl-5-azapentalene)(2-methyl-4-(4-n-butyl-Phenyl}- ndenvl)zircc nil3

rtrd icltiofidgs - 2rmelyl-SntianemdlengIns M et dnftddiniudy! -phenyl)-

indenyl)zi[coil iu3ndiclxloride. A-(2-uxethyd-4-oxapentalena

J(2-methy-g(brtihuiyl- P irconisntgichiaridedAriimethy!
-4-thiapentaﬁeége)%%gﬁdem% 4-s-but§/ﬁ)pile g;gl/)- diciriorlds;

indenyl)zirepqiinigdiahlorid. buty1-phenyl)-indenyl)zirconiumdichloride,
g-(2-methyl-<I-oYasgerctalene} 2-gxetl¥yi-4-(4-g-e)utyl-Phenyl}-

indenyl)zirgapiumg,ichlonid@y kX RmaihvlidnazArenialenti?meths 1 4 -(4

-test-butyhphenyll-indenyl)- zirconinmdichlonide,
A-bis(2-ethyl-4-(4'-pentyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4'-cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-phenyl-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4'-methyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -ethyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -iso-propyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -n-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -hexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-n-propyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
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23 A-(2- methyl 6- azapentalex a)(2- meth_y | 4 44 -tert-butyl,-ph wnyl)-in
deny t)- zir'coniumdichloride, A-(2-methyl-4-azapeutalene
)(2-n'(ethyl-4-07-n-phetyl-phonyl)-indenyl)- zn co nilrrndichloride, -(2-methyl-.
-phuntl-6-azapeE72alen) 2 methyl-4- -m pelztyl-phenyl_|- indenyl)-

zirconiumdiglenide hd2-pethyliddexanenialausliZ-metayl-4-s
4-n-pentyhpheuyl j-indexiyl}- zircouiumdichloride, A-(2-methyl

4-azapentajexeidsmethyl 44441 bshyRheavisiBaebnybndichloride,
zir'coniumdichloride, A-(2-methyl-44hiapeutalene)(2-methyl-4-(4-n

Ixe_{y1-phenyh-indenylk:- ugpeishiaridenyt) A2coeitvdibnisiapentalene)

2-meths |-4-(4 -n hexyl-.pheny l)-indenyl j,~ zirconiumdichlonide,

A-(2,,-dimstiyl-A-Bigp:aRtalens i metbyh linktnyiheevhhahelayritedcr~yi}-
zircouiumdich oride,%-@%ﬁdﬁﬁﬁylﬁ th|a1)entailllgt|c' )(2-methyl-4-(4 ’

-n-liexyl-glig}) Jﬂﬂi_ﬁ%ﬁmékh'Z&%F@?IMﬁblfﬂdé@ﬁzﬁc@;énq@&ﬁﬁ?ﬂgﬁ
thiapentalerre)(2-Diethyl-4-(4-cyclphexyl-phenyl)-indenyl)- zirconiuzndichlor

-(2-methyl-4is@lapeizialgnag) &l -HhinesinyisiylpRcndhinseny) -
zirconiumdic%%ride, ﬁl(z[:(metm% apg),iﬂ)malonej;,;T?%I]?Diethyl-4441 ’

-trinlethy)siiykphenuliDdenyds dirsaniumeiablgnide. An(2metydige th
aIIentaIenc)Ogleth J/)yl 4d_@;l‘14 Irrﬁlgﬁéﬁzgl-phﬁg?ﬁﬁdelz%- e,

1717rmq@cwg(zmﬁtﬁ-mmAﬁ%im%%}prﬁéW@ﬁm@J?n@ﬁ%mﬁwm&Ade,

-triinethylsityl-phenyl)-indenyll- zn coniuzndichloride, (2,5-dimethyl -4

azal-lentalene)2-malbyd-dr (sedaminiRRe hiRIs M dniumdichloride,

zirconiumdichlonidc, 24
A-bis(2-n-butyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-phenyl-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -methyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -ethyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -n-propyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -iso-propyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -n-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -n-hexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4'-cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-hexyl-4-(4'-tert.-butyl-phenyl)-indenyl)zirconiumdichloride, .
A-bis(2-methyl-4-(4'-tert.-butyl-phenyl)- indenyl)zirconiumbis(dimethylamine),
A-bis(2-ethyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdibenzyl,

A-bis(2-methyl-4-(4'-tert.-butyl-phenyl)-indenyl)zirconiumdimethyl,
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A-(2-.methyl -4-thi apentalene)(2-.meth_y 1 4 44
-.adanlantyl-phenyl)-il)denyl)- zir'coniumdichloride,
k-(2-n'tethyl-6-thiape3italene)E2-meth 1-4-{4-aaarnantyl-phenyl)-inderyl)- A t
col)iurradichloride, A,42,5
-dimethyk4thigpentalepgiienmely)4-(A rdanlanmphenhcidenyl)- zirconi
indenpelicharid@ichloride,
A-(2-rnettiyl-4-azapentalene)(2-methyl-4-(4-tris(trialuoronaethyl)methyl-
phenyl)- ingenyith girsonipndioblendenr(@prdimetiytifyi-phenyl)-
indenf3AP&IHARRKEBMRthyI-4-(4 -teas(triluorotnetizyl)lalethyl,- phenyl)-indenyl)
zirconiumdichloride, A-(2-methyl-44hiapentalene)(2-xnethyh4-(4-hiss
ituoromel{pA eyt phnyindenyaicentumdltlorenst)2-me. |
indenyhybitiaRetdaleneide; metht |-4-(4.-teas(triluoromethyl)mcthyl.- |_thenyl)-
indenv])zirconru tndtchiortde, A-(2-rrtethy
I-4-azapﬁff@ﬁf&ﬂ)&?—-&t@dpérﬁﬂréae)dwﬁétﬁypmxﬁdémn%ﬁen )-
indenglEREMAMHiIghIRIgRIA-(2.-methyl 5-azapentalene)(2-n- uty?,
4-(4-teat-hutyl-phcnyll-indenyl)- zlrent713 mdichl r7'7(le,
A-(2-mathybLi-phenylR-azapaialer-eidd methichdsiastutvlpleenyli-
zircoringenyhrozigorutnndichloride, <--(2-methyl
‘l-azapentalenel(2-methylindenyl)zirconiunldichloride, A-

-methyl-k-phenyikd-azaneMalens pszrmgthylinderybziaoniemaichiesige.
zircorfrkddoethyir4-thiaperitalene)(2-)nethy4indenyl)rirconi umdichloride,

A-(2-methyl-5-thiapentalene)(2-xnethylindenyl)zirconiunaaichloride,

-(2.-methylcé-thi @pepialapel(2«angd)- M mndeaylirires riglnshichlasideie AR -
zircorm@tiyfloanal Yental ene )(indenyl )zi rentlial mdi clrlo I' de,

A-(2-methyl-5-azapentalene)(indenyl)zir'con iurrrdichloride,

A-(2-methyh6sagareNamnhriindapyd)zirsemymdichiopsiepsb phckimetudy)-
zircormnRNEBLYde4--a~ e tale31e)(indengllzir oninnl iclrl?ride, A-(2-methyl-

-phenyl-5-aza eirtalene)(indenvi)zirconiumdichloride, A-(2-methyl-
d-~heravi-Gsapnaijtadencipndenyizirsemynigdichlodde pyl-phenyl)-

indenyl)zirconiumdichlorid®,

A-(2-methyl-6-azapentalene)(2-methyl-4-(4 -n-butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-5-thiapentalene)(2-methyl-4-(4 -n-butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-4-oxapentalene)(2-methyl-4-(4 -n-butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-4-thiapentalene)(2-methyl-4-(4 -s-butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-4-oxapentalene)(2-methyl-4-(4 -s-butyl-phenyl)-
indenyl)zirconiumdichlorid9,

A-(2-methyl-4-azapentalene)(2-methyl-4-(4 -tert-butyl-phenyl)-indenyl)-
zirconiumdichloride,
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A-(2, 5-diaraethyl-N-phenyl-6-azapeatalene)(indenvl)zirc.oniurndichloiide,
A42 -methyl -4 A-(2-methyl-5-thiapentalene)(indenyl)rirconiumdichloride,
Amethyl-t}-thiapt)Male neXindenyfzircon iurndichloride, -(2,5-dimethyl.-4
thinpeEltalenel(r37denyl) 1rconiitmdichiorlde, ~~-(%-Enethvl
d-azal-rentaleneY-&netpvndrangmymitide nyziter niurmngiel Jord@eny)-
zircorirkddrBgthvde, -azapeirtalane)(2-methyl-4-phenyl-indenyl)zirconiumdichlaride,
-(2 methyl-6-azapentaleii<)(2-nietliyl-4-phenyl- indenyl)zirconiurndichloride,
A-. 2-mefhyb- ek g b zal isadaiemdnmelnyl-4-peei-phkindenvddaienil
zircorish@ligizderide. A-(2 -nretlryl- "v -l-aheray 1-5-azapentalerae}(z-methy'#-i}?ph
err yl- indenyl)zirconiunrdichloride, '-( -methyl-4-thiapentalenej(
-meth_yxlcd-pherpilningdenyizitsoniemsishigridge A2 athitty --pheny1)-
indenpithaRentalguei@rinethy~l-4-phenv - indent/ )zirconiumdichioride,
A-(2-methyd-6-thiapentalene)(2-methyl-4-phenyl-
indenyl)zirgonjmdichlatigen ArResetividoxapchigiaHeiArmethytdmhenyl-
zirconi@enyheireeniumdichloride, z-
-(2-methyl-4-azapentalene)(2-methv[-4,5-benzo- indenyljzirconiumdichlaride,
A-(2-methyb-pbegRyl+-azenentale) e dteiyla 586 1080eny)-indenyl)-
zircoriRgenyhgreeniumndichloride,
A-(2-rnettiyl-I'd-phenyl-7-arzttpentalene)(2-methyl-4,5-henzo- ir3denyl)zi[coil
iudndiclziayisles e dyy(Ranngtpdntyl chafieray thyd-24apemtaleraszy methyird) -
zirconvah@rRAtHdRNYl) zirconiurndichloride, 26 A-( .-methyl--4-thiapentalene)(
.-tnetlxy1-4.5-be3xzo- indenyllzirconiumdichlorid9, A-(2-uxethyl- -thiap
ntalane)@@Qﬂ%ﬂhﬂ+ﬁ=h@ﬁg]&niﬁ@%ﬂ)ﬁié@@ﬂwm@m&?ﬁphenﬂ)-indenyl)~
zircorkdrmethuh&ithiapentalene)(2-methyl-4, “-henzo- inc en yl
jzirconiumdichloriae, A-{2-methyl-4 oxapexatalene){2-methvl-4,5-ben zo-
iudeuyl} HeEnsumFlig Aridsiagermd R RSO IREHMERS) MBS 1)
zircorm@nREen1Re@nyl)zirconiumdichloride, 4-(2-methyl-5-oxaperrtalene)(2-methyl
4, benzo- indenyl)zirconiumdichloride,
A-his(2-methyl-drazapestalenlzicorinmgishlarides n-hexyl-phenyl)-indenyl)-

zirconiumdichloride,

A-(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4 -cyclphexyl-phenyl)-indenyl)-
zirconiumdichloride,

A-(2-methyl-4-azapentalene)(2-methyl-4-(4 -trimethylsilyl-phenyl)-indenyl)-
zirconiumdichloride,

A-(2-methyl-4-thiapentalene)(2-methyl-4-(4 -trimethylsilyl-phenyl)-indenyl)-
zirconiumdichloride,

A-(2-methyl-5-thiapentalene)(2-methyl-4-(4 -trimethylsilyl-phenyl)-indenyl)-
zirconiumdichloride,

A-(2-methyl-6-thiapentalene)(2-methyl-4-(4 -trimethylsilyl-phenyl)-indenyl)-
zirconiumdichloride,

A-(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4 -adamantyl-phenyl)-indenyl)-
zirconiumdichloride,
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A his(2-methyl-14' phenyl-4 azapentalene) zi3co3xiumdichloride, A
bis{2-methyl-/I-xhiapentalene”lziicon iumdichloride. A is Dimethvisilanediyl,
Diethylsilanedivl, Dipropylsilanediyl, Dihutvisilauediyl, Dipentylsilanediyl,
Diphenylsilaiiediyl, Dihexylsilanediyl, Diheptylsilanediyl, Dioctylsilanaedivl,
Dinonanayjsilanedivl.iRitlesadxisiaaxedilaRirandecauyisiangdivkiigede
zircorddmigitangeliyl, Di methylgermanedivl, Die‘i%[ylgermanediku,M
Dipropylgermanediyl, Dibutylgermanediyl, Dipenttilgermanedivl,
Diphenylggriuapgedivb-Ringxyinermanesiviy Dineptylasimangtivhyl)-indenyl)-
zircorRigehdgrrianediyl, Dinonanylgermanediyl, Di+iecanaylgernr3xaedivl,
Diura+iecaxaylgerrnaxaedivl Of Didodes:.anvigermanediyl,
| |eXV|{mQﬂ"{‘yL@ﬁ[ﬂ&ﬁ?ﬁh’hﬁﬁﬂéﬂfﬁ@%t@%&ﬂiﬁﬂ@?ﬁMhaﬂﬁﬂﬁtyl—p_henyl)_—indenyl)—
zircormyHnethyhigexmanedivl, Ethyl(methyl)silanediyl, Propel(nothyl)silanediyl, 3"1
? trifluoropropyl(methyl}silanedivl, fropyl(athyl)silanediyl,
Phenyl{nsizthyhisiauediyh,Butnagthyhsilanedivt-igutrl(Riyhsiangsiyly Buhhenyl)-
inden{Y)(RroRY)sHanedivlid£entyl(methyl)silanedivi Pentyl(e.thyl)silanedivl,
Pentvl(paopvljsilanedlvl, Peutyl(l:}axtyl)sElanediyl, Hexyl{3nethyl)sila3xediyl,
liexyl(ethyljsdanreivdyor.HaxydRramd)e laneshvllaxviQuiyhtanedivi phdtfs1-
phenyYH{RRBXHY sifangckiydsigusldhat the list of bridge elements A is to be
understood in such a way that the naming of the suhstituents on the bridge
atom is me@nilsQ1te-iIncdpee AllRtiuctHEa Jsamers REHMRUathibey Watehy -
phenyexpligitly nanmesdukocexample, dibutylsilanediyl simultaneously includes
di(n-butyl)silanediyl, di(see- Isaattlisilanediyl, d,(tert- butyl)silanediyl_, or
mixturesmzh@%qlﬂreqm?kiﬁ@mms@m xly(4beist@mingdhethyl)methyl-
phenytiReatvigijanedivialserngivdes, for example, di(cyclopentvl)silanediyl or the
naming of hexyl(methvl)silanediy | also includes, for example,
syclohexyl(metbiysilaneglividnsiead ahine preterred Huimhinalridged
zircod@eQMIBIgF fiseudoracemic metallocene compounds of farnxulaslato
Id, mixtures of the metallocenes of formulas la to | d and the corresponding
meso or Rseudetess-metalieasnesmay e used i thaGatsysl 1 pisparaton.
zircorlOMEBYEILthe isomerically pure racemic form is especially preferred for the
use of metallocenes in the polymerization of olefins to isotactic polyolefins,
since thexcorrespandinghenese- mayRpdusemndesiradataclic phenyl)-
indenPOlyRremylangifRloridde isornerically pure racemic form is understood to
mean a rac:meso ratio of at least 5:1 , preferably 10:1 and most preferred

20:1. 27 R4 R RazBpd it b&dY 2 Riethylindenyl)zirconiumdichloride,
A-(2-methyl-N-phenyl-4-azapentalene)(2-methylindenyl)zirconiumdichloride,
A-(2-methyl-4-thiapentalene)(2-methylindenyl)zirconiumdichloride,
A-(2-methyl-5-thiapentalene)(2-methylindenyl)zirconiumdichloride,
A-(2-methyl-6-thiapentalene)(2-methylindenyl)zirconiumdichloride,
A-(2-methyl-4-azapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-5-azapentalene)(indenyl)zirconiumdichloride,

A-(2-methyl-6-azapentalene)(indenyl)zirconiumdichloride,
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\, R8 R'R'R2 H M1R1R2 RS RT~rf Rr R R4' R5' rae/pseudoracemic isom r
3Y3eso psel3 Clo3Y3eso isomer As already outlined, the present invention
relates to a catalyst system comprising at least one compound of formulas 1
- Id, at least one support and at least one cocatalyst. A suitable cocatalyst

componeni whigthj$ RIBEEHY RECOrHINGAR TBRiRARSN Y  HYERHRNJIRI ShRde,

catalyst system comprises at least one compound of the type ofan

aluminoxane. AHINROXREIRE- 318 aleRnHRHS RURAlYetim AlHMABHAXY
compounds, which may exist in the form of linear, cyclic, caged or polymeric

structureg, Altheugh theiRxg el StHARR) phalkinineaiesigistibride,

unknowns, it is well accepted that alkylalumiinoxailes have the general

forniuta A1 (Rs. AR (IR, R)- EXAMRISRIRMRNENE) ARSRT AR GRER ride,

structures of alumiinoxanes are depicted in the formulas 1, 4 and 5. 28

------ N----A stz mrebh {E QUMM Bl AhO) (1B PtzAoniumdidNIdHgEor Dula 4) IR

Q AIRAI - ~IAlI~ Al -0 All ov, sFormula b5)
A-(2-methyl-5-thiapentalene)(indenyl)zirconiumdichloride,
A”™-methyl-0-thiap®ntaleneXindenyOzirconiumdichloride,
A-(2,5-dimethyl-4-thiapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-4-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-5-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,

A-(2-methyl-6-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-phenyl-
indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-phenyl-
indenyl)zirconiumdichloride,

A-(2-methyl-4-thiapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-5-thiapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-6-thiapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-4-oxapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-4-azapentalene)(2-methyl-4,5-benzo- indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4,5-benzo-
indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4,5-benzo-
indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4,5-benzo-indenyl)
zirconiumdichloride,
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29 The radicals R in the formulas (2), (1), (4) and (°) can be identical or
different and are each a hydrocarbon group such as an alkyl group of from
Ito about Y) carbon atoms, an aryl group of from b to about 18 carbon atoms,
benzyl or hydrogen and p is an integer ranging from 2 to about 50, preferably

at least aboatidetRyetetahiyethecradicals R are ideaticalianshare methyhetivbrido,
isobutyl, n-butyl, phenyl or benzyl, particularly preferably methyl. If the

radicals R aredifferentnthssnanefneterably methytand hdiggpmctigtydi@nsride,
isobutyl or methyl and n-butyl, with hydrogen, isobutyl or n-hutyl preferably

being prasentyinig ProRHaRQEL9M-(3:(B 10 S8% LpumberPfFadisalsfdlchloride,
The aluminoxane can be prepared in various ways by known methods. One

of the ”l@lt’@%ﬁf%m@f&%éﬂﬁl%@%ﬁoﬂl&hﬂ]@@H&Wtﬁﬁ@ﬂ%ﬁ@@ﬂiumdichloride,
compound and/or a laydri+ioaluiriiaum-hydrocarbon compound with water.
which may be,gaseosisxapligsligiisi 2mbeynd as,wateriafichysiallizationditmdsride,
inert ,solvent such as toluene. To prepare air aluminoxane having different

alkyl groups I iwRydisferetrigliylahrminums (Z-oizb +irdR Y B rconiumdichloride,
corresponding to the desired composition and reactivity are reacted with

.Hater, cA_%%ﬁM%gng@m}%qg%&liﬁm&}ﬂ&;’@egnd F:P A-0 02 4214.

Regardless of the method of preparation, all aluminoxane solutions have in

commonaaygriaplieicantephofHnreasted @lumeinumostarting eerpound which
is present in free form or as an adduct. Furthermore. instead of the

alufninoxang compeyndsoh G EOEMUIAR ZidnfiRh Rrilfs also possible to

use modified aluminoxanes in which the hydrocarbon radicals or hydrogen

atoms hayve;hegn-nRTARRIRTED RILRIKOXYe A3 IOt BN AEAMI IS buty Isilancdiy],
Diperfi@digals diherameupisiphaisuringxane and mstaloeeps Uagdm fNeDioctylsilanediyl,
DinorRFSRAIAIQN0S the)supported calyst sysiamcsanbryaied WithiacaHaifllanediyl,
Dimefi@Ngem3auayer. ith 1RYBEie be Iﬁ%i%@@%ﬁﬁ%ﬁ?e th®ibutylgermanediyl,
Dipen®eiailacens ngﬂﬁﬂ siRb-formaulas 1-1s _ l%ﬁa“’émwxaﬁﬁheptylgemanediyl,
Dioct$RuRARE() | Rishtad theatermis ratiengh AUminomaiemnhe crmanediyl
or  alrMyinexangyMmpalads to the transitian matebfremding Inpetal[eeaRs! ) germanediyl,
PhenyS@¥ROH R ig MRS range:fromndanl 121400051, Preferblynitany3QidntQiR0:1 3 3 3-
triflucbekipRaktichiarsimitairange fromopfitiditg1dRdedthe casg@lyl(methyl)silanediyl,
ButylinRiRylaslumiixsxauae., preferance dshglyamiedising 30% strengify IQIHgRS)silanediyl,
PentyRelbtigMzilaHEdthe use of 10% strenathy selltiens,is also possilgyiipropyl)silanediyl,
PentyREGE/DANGR W the prasenfiiRyenliDnidhisiBIs0 PossiblextaWas, NixiuERsy| or
HexyEpFOpYisingraluminaxanesuanos amienig eemeryngeapdionacigwisiadidhat the list of
bridge elements A is to be understood in such a way that the naming of the substituents on the
bridge atom is meant also to include all structural isomers as though they were explicitly named.
For example, dibutylsilanediyl simultaneously includes di(n-butyl)silanediyl, di(sec-
butyl)silanediyl, d\(tert- butyl)silanediyl, or mixtures of these structural isomers. Similarly, the
naming of dipentylsilanediyl also includes, for example, di(cyclopentyl)silanediyl or the naming
of hexyl(methyl)silanediyl also includes, for example, cyclohexyl(methyl)silanediyl.

Instead of the preferred pure chiral bridged racemic or pseudoracemic
metallocene compounds of formulas 1a to 1d, mixtures of the metallocenes of formulas 1a to 1d
and the corresponding meso or pseudomeso metallocenes may be used in the catalyst
preparation. However, the isomerically pure racemic form is especially preferred for the use of
metallocenes in the polymerization of olefins to isotactic polyolefins, since the corresponding
meso form may produce undesired atactic polypropylene (PP). The isomerically pure racemic
form is understood to mean a rac:meso ratio of at least 5:1 , preferably 10:1 and most preferred
20:1.
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The catalyst system of the present invention can further comprise, as
additional component, a metal compound of the formula 6, 11'(12",(II'") (R")t
(Formula 6) where ia 30 M5 is an alkali, as alkali earth metal or a metal of
Group 13 of the Periodic Table of the Elements, Pte22 is a hydrogen atom,
alkyl of from 1 to about 10 carbon atoms, aryl of from 6 to about 15 carbon
atoms, or alkylaryl or arylalkyl each having from 1 to 10 carbon atoms in the
alkyl part and from 6 to 20 carbon atoms in the aryl part, R2- and R24 are
each a hydrogen atom, a halogen atom, alkyl of from | to about 10 carbon
atoms, t_‘,6-Cs4-aryI c?_iﬁrom about 6 to about 15 carbon atopes, %alkylaryl,
arylalky I or afkoxy. each haying from 1 to 10 carbon atomy in thejalkyl Ft%@rt
and from 6 to 28-carbGiratoms in the aryl radical r is an integ 1
and s arRPt-ar from O to 2,-where the sum Fti @ ds to the
O R

Valence of M
sompounds of the formula 6. Among the mgtal compounds of

prefere ce i given to those in which 1J1RTS lithiug 1 Ry 2

hutyllithiu -butyl-n- heptylmagnesium, tri-n-hexylalumulugii, R7
trirsofs § , dgsol:altylnluniinlrnz hydr de, trigthyl -
trimet NN B mixtures thereof. If a metalRRomps formula

compound of formulas 1 -. I d is from 800:1 to | :1 , in particular from 200:1 to
2:1. As Lewis acid, preference is given to using compounds of the formula ?
M' XIX2X' (Formula ?) where M2 is an element of Group 13 of the Periodic

Table of&%ymd&rﬁ@r figiar B, Al or Ga, preferally,& o ke Xelisghand
X3 are the same or different and each are a hydrogen atom, an alkyl

As already outlined, the present invention relates to a catalyst system comprising
at least one compound of formulas 1 - 1d, at least one support and at least one cocatalyst.

A suitable cocatalyst component which is present according to the present
invention in the catalyst system comprises at least one compound of the type of an aluminoxane.

Aluminoxanes are oligomeric or polymeric aluminum oxy compounds, which
may exist in the form of linear, cyclic, caged or polymeric structures. Although the exact

structure(s) of aluminoxanes is still unknown, it is well accepted that alkylaluminoxanes have the
general formula 2.

(R-A1-0O), (Formula 2).

Examples for cyclic, linear or cage structures of aluminoxanes are depicted in the
formulas 3, 4 and 5:
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group of from | to about 20 carbon atoms, an aryl group of from 6 to about 15
carbon atoms, alkylaivl, atvlalkyl, haloalkyl or haloaryl each having from 1 to
10 carbon atoms in the alkyl radical and from 6-20 carbon atoms in the aryl
radical or fluorine, chlorine, bromine or iodine. Preferred examples for Xt, X2
and X3 are methyl. 12ropyl, Isopropyl, isobutyl or trifluoromethyl,
unsaturated groups such as aryl or haloaryl like phenyl, tolyl, benzyl groups,
p-fluorophenyl, 3,5- difluorophenyl, pentachlorophenyl, peantafluorophenyl,
3,4,5-tritiuorophenyl and ,,5 a|(trlfluoromethyl)pheayl Preferred Lewis acids
a:re trimethylaluminium, lalummum,
tributylaluminum, trifluorobor'ane, niph beoraue, ris(4- 31
fluorophenyl)borane, trig(3,5--dithiorophe3i_yl)borane, trisfthl-
17iioromethylplxenyljlaotang—ti(s(2:4; G+ nyl)borana, tris(penta-
fluorophenyl)borane, tris(tolyt)boraaie, tris(3; (ﬂi‘i?ethyl -phenyl)borane,
tris(3,5- difluoropheniylil Drone and/or Iris (3,4,5- trifluorophenyl)borane.
Particular preference is given to t{p@rﬁgﬁgtgfh arophenyljla?rane. As ionic
cocatalysts, preference is given to using compounds which contain a
ninr-coordinating anion such as tetrakis(pnntdluarophenyl)1>orate,
tetraphenylborate, ShFF, (‘F;SOg or CR Suitable counterions are either
Lewis acid or Bfoenstedt acid catiofi. As Prr ensted '33 particular
preference is given to qrotgnate a fne_gr ing ,d@aﬁvatlves such as
meiilylaiximoiiirur, n|um .dimethylammonium, dietaylammonhun, N-
methylaniliniumg |phenylammon|um N,iN-dimethylanihifium;
trimeiiiylaiximoiiirur, triethylammoninm , t i-n-bntylaxnmoruum,
nxothyldiphoniylammonuun - pyriduuusn, p-brorno- N.N-dinxethyla nifinium or
p-nitro- N,N-dinxethyla niliniurn, Suitable Lewis-acid cations are cations of the
formula S (f*)Q C?7...C?,..)Ct (Formula 8) where Y is an element of Groups
1 to 16 of the Periodic Table of th?;g}gmﬁm QI to Qi are singly negatively
charged groups such as C 1-t;n-alkyl, C'6 C - aryl, alkylaryl, arylalhyl,
haloalkyl, haloaryl each having from 6 to 20 carbon atoms in the aryl radical
and from 1 to 28 carbon atoms in the alkyl radical, cycloalkvl groups of from 3
to about 10 carbon atoms, which may in turn gear alkyl groups of from 1 to
about 10 carbon atoms as substltutents haléden, alkoxy groups of from 1 to
28 carbon atoms, arylox grou L\l\carbon atones, silyl or

mercaptyl groups. |
‘D—A '\

°<t;’;o O/R“"‘

JA|—

(Formula 5)



a is an integer from 1-6, z is an integer horn 0 to 5 and d corresponds to the
differene a- z, tact d is larger than or equal to 1 Particulary suitable cations
are, carbonium cations such as triphenylcarbenium, oxonuiun cations,
sulfoniurn cations such as let ahvdrottuoplien unx, phosphoniiirm cations

such astrgtayiehdsplionidmyHirhenylposphomiums éntd identical or different and
are caBRENYBRRSPAGHINTLANE RIS fAlIBNIG  HansitiehhmetalComPIeXesosMc@Ss, an aryl
grouptBeradives eatipbuand e dnladineUBAigIreca3ik3n caton. iE’ﬁ%fﬁ{f@gHQBh(?ing from 2
to abct@BIREEsWich e e used according to the present invention include:

32 tri ethy.la3nmoni unltetra (phenyl)borate, tr

butviammgivipietra(phenyhRoratee fHeathylamameviszaietralaly}Remiel, n-butyl,
phenyini}vianameuitantetnatalylBiorate,y talbutylammoniumtetra(penta_tluor;

Iplre3lyl}borale, trihutylammoniumtetralpentafLluoraphenyl) aluminate,

tripropylaymponigiietia@inigtivishenybparatsse te-Bitylasime MdERlogen, methyl
and is¥8(iaiflup kRamethiniphenivi) berates debbelylaarng nimtetatddtivansipheing present
in a pRpberefrdhN-dimedbylcysielbexylanumanivyrtot

akis(pentatluorophenyl)borate, N,N'-+dirnethylbenzylarnrnoniun

letrakis(peptafl HenopReRYN R BiepA -t Methidaniiniy3niesiap ieaytiipordie, of the
methd¥sN cdhgihytauiiniu migtxaiphepvhiRorateminum-hydrocarbon compound and/or a
hydrid¥dNrelimethylaesilinieuriethakisde tatuoseprhmibRarmte bddghkelius, solid, liquid or
boundR€tylantiroiymietrakistpantafiwerophexnydalrain@i@ene. To prepare an aluminoxane
havingi{prepyiantynoniimpiat akisspeESiathrokophenyhasateIR; +AIR') corresponding to
the dediteycongxyl)rmmenivrotatigkist(pentaliuaraphesy Hvosateasynkiewicz, Polyhedron 9
(1990iriphemdpiespbapumietrakis(phenyl jborate,

triethyiphosphoniumtetrakis(phenyl )borate, dipheny.lphosphoniumtetrak

,,(pheEryharatess tifmath vipheuy | ghesphenismteliakis(Rhexbemdi@ons have in
comnisi{dinethyrhembphospheatisatetialds(RhenyliRoeaitpound which is present in free
form &eipbenpvyiearbeniuzntetral is(perataflucroplienyl}berate,

Furthermore, instead of the aluminoxane compounds of the formulas 2, 3, 4 or 5,
it is also possible to use modified aluminoxanes in which the hydrocarbon radicals or hydrogen
atoms have been partly replaced by alkoxy, aryloxy, siloxy or amide radicals.

The amounts of aiuminoxane and metallocene used in the preparation of the
supported catalyst system can be varied within a certain range. However, it has been found to be
advantageous to use the metallocene compound(s) of formulas 1-1d and the aluminoxane
compound(s) in such amounts that the atomic ratio of aluminum from the aiuminoxane
compounds to the transition metal from the metallocene compound is in the range from 10:1 to
1000:1, preferably from 20:1 to 500:1 and in particular in the range from 30:1 to 400:1. In the
case of methylaluminoxane, preference is given to using > 30% strength toluene solutions, but
the use of 10% strength solutions is also possible.

In accordance with the present invention, it is also possible to use mixtures
comprising aluminoxanes and an ionic compound, and/or a Lewis acid.

The catalyst system of the present invention can further comprise, as additional
component, a metal compound of the formula 6,

M (R™)(RP)(R*), (Formula 6)

wherein



33 t3 iplaenylcarbniitult(3trakis(pntafluorophe3)yl)aiuEntnate, triphet

ylcarbeniumtetrakis(phenyl)almrritrate,

ferroceniunitetralas(plitafhiorophenyl)borate and/Or Preference is given to

triphe vicarbekEiirl3ntetrakis(putaflitoroplie3ry 1) borate, N,N-

dimethylgyclohgxylauimeuinmietakis(eenafueraphaiyiiRAsie P6f the Periodic Table
of thedinagthyihenzylammoruumtetralas(pentatiuorophenyliborate, It is also

possible to use mixtures of all of the above and below mentioned cation-

forming; gBmMpeuRds: refesiadamixtyies SAMRHSS AIHMINAXEsaMd, AR IO Grom 6
to abdt@MPesddnanehel, & awisgeisk dHe rmauRh ofakewis-a6idstern ®Bi€bon atoms in the
alkyl FAMARURES leaying d:evws-asidan IRkoenstad: acid cations is preferably from

0,1 to 20 equivalents, preferably from | to 10 equivalents, based on the

metallocgie,ganrpound.at the formHas dond, d- nEneysH F&mﬁ,%ﬂﬁymmf&ﬁflﬂ%@ about
10 caitRiabishaystemiohthe ATesaNhbovEBtIEN AN Pe anyoRrdanis oF NRYaaniCiRaAtky! or
alkox POl Rha/MiXtse of eUOh $RHES ald P iticulaiep oS aalids$¥al a8 carbon atoms in
the a@yﬁmg@[z’:ites, talc, inorganic oxides and finely divided polymer powders.

Suitable inorganic oxides, which are preferably employed include from the

PeriodicTahlg aftElements Ctoupsnd.s3afh baldihtddord Fondol@metghere the sum
r+s+t @¥iGlesH sHEh dstBHlicarndioyides kiR UMsoxide AUMIR( Sl Gatesc AeQleshe above
mentiMRQ, cbtAtalian-mBa ds. a8 ssibOre N Qrikii2@s b0y Q{dnixeetexidasmounds
of theltkertiti@icoxides, Mg, 'Al oxides or Al/mg/Si oxides. Other suitaNc inorganic

support materials are "v a,{.;C);, KOC;0, C aC03, MgCl,, \a,SOa,

A12(S043:b3aS6 K& 3AMgONAS ZoanH1{NE3)3. cSpitablenpelmelen to those in
whichPOWerRshaieh heutarelyHies: capalmmens, RFOssHNEd RO BMEIE YOLPBMEN to about
10 cabiendsrExamples of sUeTRRNMeLs e iiyetbdens REIMRIOBYRNE.butyllithium, n-
butyl-RAl¥BuigRenRRINstyrene ndhwviyiberizeng:grgsslinked alystyreng, RabMinyhminum,
triisoteiiosidesiagivlonitilg-biylaniene:styrens &opalymera palvamiderimethylaluminum  or
mixtupglymegibacrylate, polycarbonate, polyester, polyactal or polyvinyl alcohol.

The preferred support materials have a specific surface area in the range

from 10 11021 @Q@McidnpoRate yolumedmitie rangefeami il tor&rqavlYosrandtain the
catalyBieasi@articleusizaobironnt bR invlRrefeencais givan tastippartsetal from the
metal RRVIRG:arspaGiticoSface.area in the-sangeotnom bol toinsRltapalenveime:into 2:1.

the range from 0.5 to 3.5 cm ,'g and a mean particle size in the range from 5

to 250 ma PRElGYIasi preferanaedssqiuen 1o SURRAEMPaVIRG 8rspecHimsliface

area in the range from 200 to 400 era %g, a pore volume in the range from

0.8 to 3.8eri3°xand a mean (Formula 7)

where M? is an element of Group 13 of the Periodic Table of Elements, in
particular B, Al or Ga, preferably B or Al,

X', X* and X° are the same or different and each are a hydrogen atom, an alkyl
group of from 1 to about 20 carbon atoms, an aryl group of from 6 to about 15 carbon atoms,
alkylaryl, arylalkyl, haloalkyl or haloaryl each having from 1 to 10 carbon atoms in the alkyl
radical and from 6-20 carbon atoms in the aryl radical or fluorine, chlorine, bromine or iodine.
Preferred examples for X', X* and X° are methyl, propyl, isopropyl, isobutyl or trifluoromethyl,
unsaturated groups such as aryl or haloaryl like phenyl, tolyl, benzyl groups, p-fluorophenyl, 3,5-
difluorophenyl, pentachlorophenyl, pentafluorophenyl, 3,4,5-trifluorophenyl and 3,5-
di(trifluoromethyl)phenyl.

Preferred  Lewis acids are  trimethylaluminium, triethylaluminum,
triisobutylaluminum, tributylaluminum, trifluoroborane, triphenylborane, tris(4-
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particle size of from 10 to 100 lain, 34 The support material:, can be

thermally and/or chemically be pretreated in order to adjust certain

properties of the carrier such as the water and/or the hydroxyl group content.

If the support material has a low moisture content or residual solvent content,
fluoroP@hydndtiemer dryiRgbeiore sepcan heoemited. didhis is ﬂ%ibﬁl&ﬁ?&é@ﬁ l)borane,
tris(2.WBar Usigpsilica Betas supRedmatenialodahydnatiemer dndneris)aeMaables:is(3,s-
dimetHy165makdebydration efigrying of thelsHppRitynaiaaal can beicarried QUt  (3.4,5-
trifludd nkashigagpressure with or without simultaneous inert gas blanketing

(nitrogen). The drying temperature is in the range from 80 "!_" to 1000 C,

preferabpy fiRm +30EetnB06 Giand sl prafanieddpanniFbfate 400 V. The

duration of the drying process can be from 1 to 24 hours. But shorter or

longer diyingsrperigds aia@lsadessibleisnaaratensad emhasiment @htbe contain a
non-cOSESERE HVERoN. SWPPQR materials it aoweighl ass-ap, diyngssty@.ef, SbF.,
CF;SA3-2Mt1e#, o5 less) apshanenmaie praterredwitbia &N afstdt Milocafiless

are used. Higher amounts of physically adsorbed water tap to | wt% are

possible ARugsesLitdnreducad calalystagtivities. JibelesHRIJENEIPAKESLTOr aniline
deriva@iviRe sRPAYtiRateiahiso PraferaRiMntuso PmereAteh oo eNen mrieaieisadim, N-
methyP@twaanmil.5 anehBp yakmbathmeightNoss@mcayRass(laD) isthaeRyammonium,
triethygfineshasthaveightipssihativeen reemtepheaidite and 0 @ndidhe p-bromo-
N.N-dvgighy lass Qogpitieni (O N asithe wmgightiloss between 3000! * and

11000"C. In addition or alternatively, dehydration or drying of the support

material S@ifhBlsQ.E CaFliEchQbh Py EhgmicabmMpanssylareacting; the
adsorbed water and/or the surface hydroxyl groups with suitably passivating

agents. Reacfipmwith fiie passivatingdgagent)can convert the hydroxyl

groups completely or partially into a form, which does not show any adverse

interactigyywith the catalytically active centers. Suitable passivating agents

are silicon halides, silanes or amines, e& silicon tetrachloride,

chlorotrimethylsilapendighipmegialkuisilanes e tiniRiay laapietrichlpnesitatiss \

dimeth3yla31libn or N,N-dimethylbenzylainine or orgaatometallic compounds

of alumimyn bNrer angMagnRasiim, @dr RYRIBRKANRS, Hitmethylalymiopn, ;- aryl,
alkylatREtBWal Wi NBUTH AMtsio RUtY {9 B Mk v Qi Y latl NI B dEiiBs in the aryl radical
and fisiethyteorane@odinmagnesiury] Asieutlingd i8RRve, L8806 SERBRPE to about 10
carboMat@rialssaueh asfinandivided patymeroRWSESe:can alsadausedandn atoms as
substifientd, el usretikendsgsher fiead frem aoy-aehatiigsMeISHARE orSAER from 6 to
15 caf@sidies QL 0er impuipies yupeans of appropriate purification and drying

operations. Preference is giver/ to using silica gels having the defined

parametgrs as isuRREomatesials. Spray dried silica grades, which inherently

exhibit meso and 3macro pores, cavities and

z 1s an integer from 0 to 5 and

d corresponds to the difference a-z, but d is larger than or equal to 1

Particulary suitable cations are carbonium cations such as triphenylcarbenium,
oxonium cations, sulfonium cations such as tetrahydrothiophenium, phosphonium cations such
as triethylphosphonium, triphenylphosphonium and diphenylphosphonium, and also cationic

transition metal complexes such as the silver cation and the 1,1'-dimethylferrocenium cation.

Preferred ionic compounds which can be used according to the present invention
include:
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channels are preferred over granular silica grades. The present invention
relates to a process for the preparation of supported metallocenes, which
comprises as a first step contacting at least one support material with a first
portion of at least one co cataly,st in a suitable solvent. In a second step

(impreg_tRatigyansieMiuiie eeptatalysblaaded support is impregnated with a

suspension or solution, which comprises at least one metallocene and a

second parien fhablaasteng se:catAyslin a suitable solvent. The preferred
co-catalyst is an alurninoxane or a mixture of alumiraoxanes. However, it is

also posﬁp&@tpﬁlldﬁgﬂmﬁ{yﬁe&ggmpﬂgmtaluzminoxanes and an ionic
compound and/or a Lewis acid. 35 More specifically, the catalyst system of

the presgntinMeRtiRMisRIERAIBH DyocaRtacting at least one support material
With a first portion of an aluminoxane or a mixture of aluminoxanes in a

suitable %ﬁgﬂﬁﬁ%ﬁﬁg}g&%ﬁ%@h@g]w%guem impregnation step

the alurnino_tane loaded support material is brought into contact with a

suspensigp Ay salutionehiatdgasioane abieaneyr desadbed metallocene
components of formulas | - | d and a second portion of the aluminoxane or a

mixture gf@lymﬁgm@@g@g@@%&g@}gm%gﬂg@r alLewis acidina
suitable solvent as defined below. The thus obtained supported catalysts are

homogengquslylnadednsbew Righsatalystiativilias,and result in good

polymer particle morphologies, In accordance with the present invention, the

reaction @fie1sHRRMTuRateHal With-dhefivsigeestion of an aluminumoxane or
a mixture of aluminoxanes is carried out by mixing, under the exclusion of air

and moisfuted & SHSRENSION af ithersuRReTMARIRR Aswighlg 3piuent, with

the first portion of an alurniniunoxane or a mixture of ahirninoxaties dissolved

in a suitable_galvanfiike 2liphatis AkALAMatic AMIIREATIABRS,SIRNas Pentane,

hexane, isolrexane, heptane, toluene or xylene. The reaction is carried out at

temperafyiesi i3I0 JilRi 2430k PrefSiaRlyadrom 50 C to 160 6:, particulary
preferred from 801 C to 140 C. The duration of the reaction is from 30

minutes {RQRawsnRaierablafihL I 8haurs. Subsequently the

aluminoxane Iogz%d support material is isolated by filtration or by

Sedimentation tthe salidiard-decaniRHAM 05 s SQIMBHTWnder inert

Conditions, and optimally washed one or more times with suitable inert

50|Ventsﬁ%ﬁ%’iﬁ?ﬁrﬂﬁﬁﬂﬁn@%@%@d&%ﬁ?@pﬁ%ﬂ?ﬁlﬁ%i@&t@, material i$
subsequently dried’in a stream of inert gas or under reduced pressure or is

disperseg w&mﬁﬁlﬁﬁ%ammﬁﬁmmﬁ%@@mm” of
eta

supported m ocenes in accordance with the present: invention

prefe_ren&@a‘,ﬁa91%%912%%&%mﬁt%&w@&ﬁﬂa}aﬁiﬁ@@ﬁ%&a@rﬂon of an

aluminumoxane or of a mixture of aluminoxanes by suspending The support

material (et £3¥osphoniumtetrakis(phenyl)borate,
triethyiphosphoniumtetrakis(phenyl)borate,
diphenylphosphoniumtetrakis(phenyl)borate,
tri(methylphenyl)phosphoniumtetrakis(phemnyl)borate,

tri(dimethylphenyl)phosphoniumtetrakis(phenyl)borate,

triphenylcarbeniumtetrakis(pentafluorophenyl)borate,
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a thermally pretreated silica, in a suitable solvent such as toluene and
bringing the suspension into contact with a solution of a tmtl_{true of
aluminoxanes or an aluminoxane, preferably methy'laluminoxa3le;in a
suitable solvent, at temperatures of 1.0 to 10 C. Once the aluminoxane

addition ig gempleldctereaslian RiIELaMBEKRPLIRMO to 12 hours,
preferably from 0.15 to 2 hours at 20 f before heated to elevated

temperatHgsninasuhseauanksiendhe ) suppRitaluminoxane mixture is
heated to temperatures from 30 C to 200 C, preferably=from 50 T to 160 t,

and mostpraferies {aiRRpRAHIES B8 Kord 4@ ¢, The duration of the

reaction at these elevated temperatures is from 30 minutes to 20 hours,

preferabﬂﬁm%ﬁ&rm%dﬁmﬁﬂ%mmim@epresent invention only

part of the mixture of aluminoxanes or of the aluminoxane, preferably

metliylal iimexauesis iqdled in e ficst stan.oft thaiGaiplyst RIBBARRHAN borate, N.N-
dimetRYRSRIHEyTha BFHIRYRH-AMANM: AL VSN A saHRIN extent, hgyever, it N N-
dimetRASHLSM 1 Re-AGYRRIAIEUS fadiopbihsisupport material with at least

5 (rumor., preferably 7 mmole, most preferably 10 mmole of the aluminoxane

or of theymixiws sfalYMINOXANGSRRE Yo SHRRATHIAETIR 6 RUSREAIBARN cation-

formis@lttiapdised. inthe-1epradnationsteriis drRMSrRINRERANCHhRYnRUSHBPSING, and/or
a Lew® gliggolving at least one of the metallocene components of formulas 1 - 1d,

the 36 second portion of an aluminunioxane or of a mixture of

ahaminOFH@ﬁﬁl&ﬁtﬁrbW%R&Woﬁ&dé@ﬁ@&%ﬁﬁ%gﬁﬂ@ﬁigﬁéﬁ& Broensted-
acid cathek adgdiivesnasEeiined Retavedni ariiablesaantromtalie 1 90lenisiaie, based
on thdWdatsrhnsoand vdmeacermixtures, which are liquid at the selected

reaction temperature and in which the individual components preferably

diSSOWe_-T_@‘ﬁJ B‘M}Q{ﬁ@lﬁ W%l‘}@f@?@t@ﬁmﬁ ifie WW;@Hﬁfm\'f@ﬁﬁn can be any
organfrerefuisiaiasiengAsiibisa epsuned dhat ancsline impregnalienHBrecessligs such as
hydrofgepletat, nefarheoundissplvadcomprranisiahePesaaiin the solvent

selected. Preferred solvents are allcanes such as pentane, isopentane,

hexane, sspfigldan@: hieptaneiRetaR@ RRJNONFVEEYEI0KAWESISUEIAR from the
Period¥Clapentane andn cyciRhgxanesand aromaticsisughiasdogdizenxialdenrh as silicon
dioxi®thylbenzeaesnekdigthyinenzears Vesylirarticilay, preferents, is{anen taao, Zno,
ThO, tohignexheptans and:eikyibenzangicr ne prepalation oitheimpyegnations/si oxides.
OtherSYSRENSIANRESAMtIRP Msedfaretings iInRreghation step s, caried QUMVBICT,, Na,SO.,
AL(Stegmperaiores Reswaesn fom),Qkd teitQ0 G, preferably= from 20 (; to 30 t..

higher and lower temperatures are possible. At least one of the metallocenes

of formuagabid hahedopameleas selichisidissBiMedsiUcogospitian@bihienked polymers
or poReneatBlysisucRaas alt afugninoxaneRradniXiurecat,alikEineXIpes9read, igBi¢butene,
polyst§@POuRch Mok AcLewis akieliBAystyrene, polyvinyl chloride, acrylonitrile-butadiene-
styrene copolymer, polyamide, polymethacrylate, polycarbonate, polyester, polyacetal or
polyvinyl alcohol.

The preferred support materials have a specific surface area in the range from 10
to 1000 m?/g, a pore volume in the range from 0.1 to 5 cm’/g and a mean particle size of from 1
to 500 um. Preference is given to supports having a specific surface area in the range from 50 to
500 m?/g, a pore volume in the range from 0.5 to 3.5 cm’/g and a mean particle size in the range
from 5 to 250 um. Particular preference is given to supports having a specific surface area in the
range from 200 to 400 m*/g, a pore volume in the range from 0.8 to 3.0 cm’/g and a mean
particle size of from 10 to 100 pum.
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suitable solvent. It is also possible to dissolve the metallocene se parately in
a suitable solvent and subsequently to combine this solution with the
co-catalyst solution. Preference is given to using toluene. If desired, the
resultant suspension or solution can be preactivated. The preactivation time

is from ITminute, Rt 208 s Sal e Rieactivating CedntakR A1AR Bletreated in order to
adjusttEFAREI RS Emr HLtea 40P Ldpreferably fpm £t S8 drdRyindivicHabntent.

cases, the use of higher temperatures can reduce the required preactivation

time and give anpdditianalincirase ipwwalRlystactiviténtElevatedhal solvent content,
dehydi@MPRERWFES Inbttis case ¢efesdoaianoefimisteCite 10Q Gs KBS using silica gel
as suppRiadnation skeR @t Rieagnhinyentiondhe. coratalyistioadedisHRRAUying of the
suppofa@tialds frpwghtamtedcentasidwitithe JMpregnation aUSPEMSION QIsel#ieBus inert
gas bWhichigomprisesat leastupnaLkihpahave desaripedmetaliasaneo °C to 1000 °C,
prefergBRRRIENESOT U Lanitina sHitehie salyent & definad’abave anth@on of the
dryinSpiaie egnasiayst sush asanaERiLiatieIdFebiuwe efrluningxanasp&sible.

an ionic compound and/or a Lewis acid. The amount of co -catalyst employed

in this step gancrarydomesiiaiBexienhdHpwayveriithasheenjpondigd®ls with a
weighfQyantagaoussto Uetdeast A/Menales Careatalyisthpel grefpRAMARNAD of 0.3
wt% @nespreterakly Rideasihddmmolshsercatalyst Ree @ suRPap ttnateriglark PBssible, but
result @l @mesntaf-coscalalysi suchhas (s abamingxane eoT)ixsaras ofupperdl material is
preferBkkaueaeroplaxed:inthesatalyshriepa@bonvpeacedurrl of Ihepresaniveight loss on
drynciQVEIUION idepends @mithe paturevalithe matalocene Compaupeant ond0°C and
the wélBySicad proparties afhesuppertiandlisstypicaly betheendo ovutele and 24

muiole alurnino xane per g support material. Preference is given to use

between[8 andi2 b aRienliVEIN @X3aelneh 9:suRPertadnBepaRiEaHahaterial can also
be caRl&fesenes ih@iven iadise bstweennkttivmale@dad 13 maleiupisefanehydroxyl
groupP&erichsippert petallacruedaadings.cmay vary (dependingmen-taedypeiantbnvert the
hydroRgrfeimance fepdtelsy obithearaspectiue metalocengiompaundtbuii@re any adverse
interapfieferaily thetweantRallandvé vralesoempRypehaliminoxanespae Gilicon halides,
silaneSUPPOHmMaieriad. THadopreghatiniRipsocessitsaliheayRasrrrieealdridialkylsilanes,
dimethargusoMapsotosganeral, thevinpeegnatiomsuspension ordsekitiohbaszylamine  or
organdeseribed abayeuscompinatwithithe aagatalystdoagiegn&lusupRert aluminoxanes,
trimetiai@iialnwhichtiscihtheuiaimief a drsaawdereaiiasm suspensigmiomneaf thedride,
triethyEQiveitsr dientionadmibove. Usually, the cocatalyt loaded support material is

used as a dry powder or used as obtained after separation from the

suspensjon seidiem abhe:imppagRatioppsuspensitnsosusklutiofinean bedithesolymer
powdé@ddesh g dhecocatalystloadebstippadematenal: o elsedtiie eoaatalyséring moisture,
solveloagethsupportdnateial kamn benniiiodiapgripjodieinitiallyi ehandeslying operations.

impregnation suspension or solution. The volume of the impregnation

suspensjasforegotutiof cantexcesd 100w ok theiatathe defined parameters as support
materials. Spray dried silica grades, which inherently exhibit meso and macro pores, cavities and
channels are preferred over granular silica grades.

The present invention relates to a process for the preparation of supported
metallocenes, which comprises as a first step contacting at least one support material with a first
portion of at least one co-catalyst in a suitable solvent. In a second step (impregnation step), the
co-catalyst loaded support is impregnated with a suspension or solution, which comprises at least
one metallocene and a second portion of at least one co-catalyst in a suitable solvent. The
preferred co-catalyst is an aluminoxane or a mixture of aluminoxanes. However, it is also
possible to use mixtures comprising aluminoxanes and an ionic compound and/or a Lewis acid.
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pore volume of the support material used or else be up to 10040 of the total

pore voluxle. The temperature at which the impregnation suspension or

solution is brought into contact with the co-catalyst loaded support material

can vane within the range from 10 t to 100 U4 *file time for which the

imprecatigg-susRensigmorselutian is RierahtintacontashvitR¢hBon is prepared by
conta@@rcatalystdoaded sinpathaterialipndifer pdethtbevargalinweshtodeachixture of
alumiMdtheach atkeris|desvesn Jtraisuie @nchRARRIES, prefeialbyRetwee & nation step
the alfiesnANd8dousy it aprafered einbodianentat thaRresedmieRtivRolution of
at leath@iBreGRALIN QIOCesSda Cariiestont byrhaviegttherifpregnation d and a second
portiocfUSP@RSIAM K SlHER floMthiroughiisco-caialystaloaded supporhiateridla Lewis
acid 1A adifgeiunanpgreddsuallyctiis prosraiurerisecantiedoputiit@ copIBRcSharadsts are
homo&éradiRdricahestURMERY oicanicah Keactian uessehwithednletiand @dtlglolymer particle
morpldgyiges, which is filled with the co-catalyst loaded support material. The

impregnation process can be performed in three different variants as

describeg inckb3da2 KD AN MQRGQBN 6 T egRactivelh bothealippbieharerial with
the fiRERIRIBCAPATARGDYIBIRES3NGEa IMBnaher preferiedhambodinmest, dhe by mixing,
under Gty shsySternsiphtieRieaadt Neptedareffaumeshbyt amipeinieNi Wethgssolvent
with tBRTR@RBtRtechRiguesbiers dhe ialumenaktbe IMpragRAIQNISUSPENSION suitable
solver@r Is@iUiigpheri¢her tetahligidichyelumaeusedupihe ineptagnationsiedohexane, heptane,
toluen€spastively Teoesaaexceadi250.9 of thetetalupeyervel e ofitheosufingsteferably
from Soderal] Actorgingdelihe pegsest invengofpasticacprefeneads given teaction is
from 3Eenatueass |00 mmeleefthesajumrinokan Ohelthembdyienafaliminaxasese loaded
suppoPemgtstippRrisalatedial ifi thefiisbstspsedithercaialy sifprepanatianddecssiui®n of the
solver@nghl@:£anoubtaaitnpregaatignstep Wy spagsig tbe it regnatiadm suitable inert
solvergdspeRsiomval sehwtionmibrougmthe totaladystipasiethstippoit Maieiakinia dried in a
strean€liFeGleflQws b one:erobediment ofrthe yasgrtiayenticnithisldesuiing

supported metallocene catalyst system is optionally washed and then dried

to ensurenthiat heselvant isecompietehn ot mestitsemeyvathiam theposesaate with
the prikensuppeaitisnajesialedhieisypportedreaialyist dsppbtainactasi avfilee-fiowipgtion of an
alumip@wetemndroanother embadiment:af:thisdnyentipathe Supparted catalysials preferably
a therfegioygyiedcand optianally waishigd vithcan @romaltio hydeogatiamang/eie suspension
into qoaraffinicithydrecarbion solventixihe isolatediaatalyst isrthen dispersech#) areferably
methylgomeactive suspension mediasuchas arparaffisia chydsocarboncsalveatuinoxane
additioninecahgiloe alwaxadviileniRe sobvanid & gamplatelyanrmostly pesmoexed fiom 0.15 to
2 hotle supported catddyst Isystemidthelsvixturetcanhetstisediand, futbesiiaghtalsep the
suppohgdtedinBraferaby hothithesdsibtenpastioncofitbe solvenbatd thig perierbin from 50
°C to theoptrearaf thessypplrtddateriahpsetermmovech Boe emovab Ot ththsalvenion of the
reacticant@ cardiegoud rRaonvestionabwayousiingrsduceo pressyrend/or from 1 to 6
hourspurging with

In accordance with the present invention only part of the mixture of aluminoxanes
or of the aluminoxane, preferably methylaluminoxane, is added in the first step of the catalyst
preparation procedure. The employed amount can vary to a certain extent, however, it has been
found to be advantageous to treat the support material with at least 5 mmole, preferably 7
mmole, most preferably 10 mmole of the aluminoxane or of the mixture of aluminoxanes per g
support material.

The suspension or solution used in the impregnation step is generally prepared by
suspending or dissolving at least one of the metallocene components of formulas 1 - 1d, the
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inert gas. During the drying process, the mixture can be heated until the free
solvent has been 38 removed, which usually takes from 1 to :3 hours at a
preferred temperature of from 30 C. to 60 P. (_. The free solvent is the
visible portion of the solvent in the mixture. For the purposes of the present

seconiNYBRHAN ofesiduhsalvankis ther RATHORIRIEREDE INEREHRRESRs AP @R ionic compound
and/oPHeRAivR 19 the icamplede remavalRithassalvent the suppedersataistnt.

system can also be dried until only a certain residual solvent content is left,

with the fge.s0/\v@ntchRiRohat SomRetelhremeyedSHRseRYERIYs REe liquid at
the scRuPROTIER Catalysheysiam rNikawWRShe’ wWith RulQwCBRIlBERVIRERIBTY dissolve.
The sSUahIas RENianendiexane dsehexane o heptaner-andidiiedagainithus the as it is
ensurd ¥6QSH{Qr tREepaHagnatfrRe flQuwingssuppored Gaialysh Systans AceQRBdAents are
preseftherpigseqlinyeniion camprigesdhesillovingSteRrana) GRMaLlRgRasUPRYbentane,
hexanB)atesiahwith anfipshcompasittonwhishincudes ahleasts oneRILNIOXRAPRHR and
cyclofi¥shsolyentasadempeiue efiabest Hutae ORG fotiowed bydkerpiRththeene. Very
particitixtpreratahodt20G: fordete 12 hetksrshsemsanthycheating the resulting

mixture to a temperature of 10 to 200"C: and keeping the mixture at 30 to

NOT for Beempneiiestd200mows, iapienallyofollawpehbyiemoing@iorpadt @br the
imprethRdisatssgivenhandl o optiera/bfeliewedwyeame e 0MoLe WashingsRR(S)y from 20
OC to usifg asuitRblensolyent RhusnRendingaharidisseling, saspactivele@tiocenes of
formul@ast one ingtatlogens of tosalas!diddiand @ $ee80d RPOKIAROE@Batalyst such as an
alumidbtaBO@Renak Fa HT EIUERi 86 -alHAINGXanes Bt Afctbiae SeMmpoyntRNdiid in a
suitab@ ls8WishGid Jndcseseinsl sl veiborssuspeasion sedipn-at B iemperatieeseivent and
subsed@cHIHI'1E coplionatly falbovwre byt preastiatinutimatall. mistHeiec20¢Redrs using
toluen@! afteppenatite r&fulidio Lo Applyintithe mixtue peapatacd Mhtopghactivation
time iQlEHOIN IoXaREdaadE SRR R atesialwrasiueed tika)lat @ dempaeaitre ofibéh 10 to
100 °to 3R@G81d Roeemaabtipne’of Iminuiede.P4ahourscd)Remnavingthenpajeiires can
reduc@areotdheisalvenhbiom:the rasulting rpixtuce andliiepiianalyravashingaheyst activity.
Elevaf@Suiin@suppoitethicaialy st vithha suitablie sobettt, ie)ligolating the supported

catalyst system and f) Optionally prepolymerizing the resulting supported

catalyst systemiiitooner staprefollefipiemonpmer(eh b obtRinayst loaded support
materPIEPoOhNEiizach suppeitedicakalysisysiefibnMospcspreificalyutie proicassdprises at
least q@feparingabdveatfioning suppostedcatalyshsysienioaceeiding 1d the priesent solvent
as definv@ntioncCcamprisesthedolawing stePsis an aluminoxane or a mixture of aluminoxanes
or an ionic compound and/or a Lewis acid. The amount of co-catalyst employed in this step can
vary to a certain extent. However, it has been found to be advantageous to use at least 0.5 mmole
co-catalyst per g support material and preferably at least 1.0 mmole co-catalyst per g support
material.

The total amount of co-catalyst such as an aluminoxane or mixtures of
aluminoxanes employed in the catalyst preparation procedure of the present invention depends
on the nature of the metallocene compound and on the physical properties of the support and is
typically between 6 mmole and 24 mmole aluminoxane per g support material. Preference is
given to use between 8 and 20 mmole aluminoxane per g support and particular preference is
given to use between 11 mmole and 18 mmole aluminoxane per g support. Metallocene loadings
may vary, depending on the type and performance features of the respective metallocene
compound but are preferably between 0.1 and 1.7 mol% of employed aluminoxane per g support
material.

The impregnation process itself can be carried out in various ways. In general, the
impregnation suspension or solution as described above is combined with the cocatalyst loaded
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a) Contacting a ,support material with a first composition which includes at
least 5 mmol of an aluminoxane or of a mixture of aluminoxanes per g
support material in a first solvent at a temperature of about 20C followed by
keeping the mixture at about 200C for 0.15 to 2 hours, subsequently heating

suppotienrRSHing KUKt énteha temperature phRAdoot6RG angkeening dhe siMuRivents
menti@h RO EO0GsfarnitorR:-heuEsagptiorRlys ipRwad Rty sernaviacal atpasiefer or used
as obﬁﬁ‘ﬁleﬁr%tfﬁ@;;sfﬁrﬁﬂg{f)rfﬂﬁﬁi%@|§fu“§§l‘ﬂ‘§l@ﬂ BYeangor merewastiRgosteRHension or
solutibigighabsuitakie s@ivanty 38c RivossBeRdindecandassissekidia;, sesPRCYElocatalyst
loade@kigpstORatBIRIHACBBaRf Jontdlan bl ehangatlieastPse Mmmplesahacses@pdnsion or
solutiPOrive b Rmaluminexape-orAfch mixpuaieh SlEBINCKANSSRBEQISURRYNSS the total
pore VhRtaHAima sppenchsabrent.os susprREYON MEdiBIm, wheradhe pnetainsane

is used in an amount of at least 0.1 mol% of the total amount of aluniinoxane

or of a cpixtieie ef-adn Anerane then @ sepRaTbmalariakish ateoipesatiyedfight into
contadGiIehSRE cortianadlyl ofelloved Ryt eactiMalien WinaOfhk Mk tan209°C to 100
oC. Thourseaton iempenature el 2t BMipeARPYiRG MhaibiXtureoReRanes Bt dowith the
co-cathesallynipexapgdaaded suppartionaiarial predueedipwd ab adamperRtedenosther is
betwedf 10QRC anrba sentagstiree oy bennde 1a2dubours, dhRamoving the

major part of the solvent from- the resulting mixture and e) Optionally

washingithe pestdtied shippariesheatadystpmitea suitalensohenbp@pdi@on process is
carricdryingunensesuiting supperiedisatalypbatitemperstuips o 30 iBUSh and dd-catalyst
loade@Rijprailynprepalymerizitsg theresulting sy pportesceataly st systemonitihoneolumn-
shape@loQrR @Rlinie: menomers s)idel ebiain @ wepplymerizethsupperedsatalysthich is
filled SYiSteme by ankeferiedRmbasitientthei Aroesmipraiepnng et clewingerformed
in threvppostest catalystsystemmerardingds she presentiio@Iior7gopksasdie both of
whichfellowingrstenspa)Learsactingeancoptionally thermally pretreated silica support

material with at least 10 nunol of an aluminoxane per g support material in a

suitable FolvRIlcBYEiT@sDhIERRI Ah éntleRRatalivesotehRWI20Eelereahbltion are
forme8URsagUenilycheating:tharpsediingonieieitod werpeartvieh80ftend48pregnation
suspe@iehkeepingtihe vixtdrepat 8 tadl4f)(miondetoif haursmmpiianally stofoweskctively,
does 1y seBREYIDgNA OF harbef thersuiabie soeniupyeh astaliagne, and/or

optionally followed by. one or more washing step(s) using; a suitable solvent,

bi Suspenclingiandioridisselvindniespesthelicdileastanemetalesenadfat least 10
mmolfosmtia alamitoaad at teaskCinnmole ofensecondspestionehitiniaexandn the first
step of@hgSparbropierialiniaewne avhesecthe ivetalocenedsndged #eprby passing the
impregifididrifueh @ideastOsdumelialabihe otakanioutnit ofaddeinpxaugfeohiain a direct
flow. mixture of aluminox ne per g support material, at a temperature of 20 to

In one embodiment of the present invention the resulting supported metallocene
catalyst system is optionally washed and then dried to ensure that the solvent is completely or
mostly removed from the pores of the support material. The supported catalyst is obtained as a
free-flowing powder. In another embodiment of this invention the supported catalyst is recovered
and optionally washed with an aromatic hydrocarbon and/or paraffinic hydrocarbon solvent. The
isolated catalyst is then dispersed in a non-reactive suspension media such as a paraffinic
hydrocarbon solvent, a mineral oil or a wax.

While the solvent is completely or mostly removed from the supported catalyst
system, the mixture can be stirred and, if desired, also heated. Preferably, both the visible portion
of the solvent and the portion in the pores of the support material are removed. The removal of
the solvent can be carried out in a conventional way using reduced pressure and/or purging with
inert gas. During the drying process, the mixture can be heated until the free solvent has been
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50'C', optionally followed by a preactivationr time of 1 minute to 2100 hours at
a temperature of 20 to 30 c) Applying the mixture prepared in b) to the
aluminoxane loaded support material produced in al. at a temperature of 10
to 100C and a contact time of t minute to 24 hours, d) Removin ; the major

remox@@[’fﬁﬁf@]ﬁdﬁlh‘ﬁ?@aﬁéﬁ’ffrﬁlﬁ ﬂ%ﬂ@&?ﬁ%ﬂﬁ%@?&@h%&&ﬁﬂ%w@ﬁm H1E°C. to 60
oC. TH@%E%]%QPQWQQ catlystomitbraosuifaliawelventhaniardryigtepurposes of the
presed €St SURRATA N ealalst aldepeiabisesPfBhineR6C, and 40 f;

Optionally prepolyznerizina the resulting supported catalyst system with one

or moreQlelinigmanemetshd@ QhjaieaairRalysrarZed ISUPPARed eRRHEL catalyst
systergYgieMsdba anereupiafeniod eermedinanttheopracessientteRalngR the free solvent
havin$r@ecHhoving | SURPRIeS, catalyst Sy sieNy agrotdiidie dhe pIesestdrve e washed
with LRORMisaadNE delawiod siepss abeeRtatNEGMR3ZoIRRIABIHL PRI dried again.

pretreated Silica support material with a weight loss on dryness (I OD of 0.5

wt...o orfass angba weight 1ass endgnition 410300 dQimut. sdppbargateliyith &ystem
accordiigt GOMPARItAN whishiincludasiatderstdildmakgismethylaluminoxane per

g support material in toluene at a temperature of about 20{' followed by

subsgqug:)r@}zsnt@at{ggi mgg&sukmmiwamst_msmtw Q&}ﬂiéﬁ)'igcﬁﬂié_s at least
one ak@eRNGABeMMEYEsakAPat a6 he-fhewsagntionaty Sofloweth Ry depavdidng the
mixtuddl @F RBSLETANE talilenerand/aiRpiionalh:dalawehdayanener mamnivashitdre to a
tempcSiRR(S) IS 2 sufitahleiselvent eSHsReRMING @Rrd%00rf dissobinginutes to 20 hours,
optiol@spestivebd By leastane meiabasesaief fosmidiedtRnddapgtiablenstdllowed by one
or moFa3NQlE Qf aspegenrthpartigmplatilalunxinoxane per g ,support material in

toluene, where the metallocene is used in a3z_ amount of at least 0.1 mol%

of the tota| aupeuHIi A AYRIREXANERLHESURRRIY NMateiidlodt stempesatWeformula
1 - 10420 2a&dxdopdienallyfelawadiRyxanpreastivatiomtimerafidnmioutede ?(80an ionic
comphiau sal/artempeiatiiel @h 2060030, I ARRlyiNgIdhenmbxtuiediaparacdmpdrilure of 0

to 106he, metbylalyyxanneyeasded-svapest timatefialpredueedin Ay Passieperature
of 10 tha @precation suspension or solution b) through the methylalumirnoxa3ne

loaded support material in a direct flow or by using an incipient wetness

impregngjiongeishniques whone-thervphuraeiafl etinpregnation Swspensia Ofupport
materBQIptiuesdhe Aotal liquidpeelume ifsed ie theimpragnatign&tée of 1 minute to 24
hoursrespectively. does not exceed 250'% of the total pore volume of the support

material, at a temperature of 10 to 10(3C' and a contact time of 1 minute to

2A houug) ) drRerRvingdhemajoppars ofithe doluaneffiom the FesUlING mixture and
optionMXtWEsAIMG the resulting supported catalyst with a suitable solvent,

e) Isolating the supported catalyst system and

f) Optionally prepolymerizing the resulting supported catalyst system with one or
more olefinic monomer(s), to obtain a prepolymerized supported catalyst system.

More specifically, the process for preparing a free-flowing supported catalyst
system according to the present invention comprises the following steps:

a) Contacting a support material with a first composition which includes at least 5
mmol of an aluminoxane or of a mixture of aluminoxanes per g support material in a first solvent
at a temperature of about 20°C followed by keeping the mixture at about 20°C for 0.15 to 2
hours, subsequently heating the resulting mixture to a temperature of 50 to 160°C and keeping
the mixture at 50 to 160°C for 1 to 6 hours, optionally followed by removing all or part of the
first solvent and/or optionally followed by one or more washing step(s) using a suitable solvent,
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e) Optionally washing the resulting supported catalyst with a suitable solvent,
and/or eying the resulting supported catalyst at temperatures of 30 to 60C,
and f) Optionally prepolymeriziu_g the resulting supported catalyst system
with one or more olefrnic monomer(s), to obtain a prepolyanerized supported

catalyst systeipeddidopaiticnlarpisferes gmhadiment the BrecastfRicene of formula
1 — H’Eﬁﬁﬁﬂi% ?eﬁrsQQ?ﬂQMH&leSHpBOﬁ%Q&ﬁE%Vﬁ%N% @Eﬁﬁﬁ%&_ﬂn@ theopresgitiure of
alumiﬁb&%ﬂ@@'})&o?@ﬁﬁ%ﬂhﬁi@lﬂ%'ﬁg stepsml) (PACHNGapaRtionaliydheimathtre the
metal RRIE QM SiliGasupRAtaatenal with anyejantiessanannessikGhh & Hdor of a
mixtuid toto AniReS 2N HyreightipsstomianitionaLO-Retvasr: ley ando3 S0t Y%ptionally
followithh atlgast-40menal.at methyiabuninosene RengsupRRibmateiabitohene

at a temperature of about 20C followed by subsequently heating the resulting

mixture {9 aa fpMyReraskeRihiOC ik kaepingthe mixtugdinblQke fosakta Gupport
materROWiSIOpEOMRILY, tatlawed Ryatieeying @l woparted thedeluenanand/Orminute to 24
hoursOptionally followed by one or more washing step(s) using a suitable solvent,

41 b) Suspending and/or dissolving, respectively, at least one mnetallocene

of formulg fedchand atdeagbl prmoleiefaisesPRdmertiansafting mixture and

rrrethylaluminoxane per g support material in toluene, where the irxtalloeelte

is used i) anABRURL HfRhI8ASHE. tetnathOfthp tetal ameayst WiAlUMIneLRN®lvent,
and/oP&fythSURPIGINAleabRiRdempekatieah2d e &t Rptionsly, fallowed by a

preaetlvation time of 1 minute tit 200 hours at a temperature of 20 to 30', ¢)

Applyingrfls mixture prepaya inh): tthe ety lalpyineyaneloadsdisHPRar one or
more Plat@iiahiRaHERd) INobRNNASSIPE fRe MR eapAtieRISUSRORsIOR @h solution

b) through the aluminoxa ne loaded support material a) in a direct flow or by

using anfingigipt metnassoimp¥sRatipneshnigueryhere thevelameint theported
catalyiNPraenatieu suspengioneEsalutienitbentotabliamdyalume yged: in the

impregnation step, respectively, does not exceed 250% of the total pore

volume af thesH@RAItMAIBlicha 8l akemperatereftd tQ1a0ansha GAN@E with at
least timgefibmainstatmedhoues, JIupssrovingiheimainhert oftheteluans fidine at a
tempcR@uFesuftingnixture-ansieheptionalibyasbing the desulting sepparedmixture to a
tempegRialystrwith@ suitable selventg andfpredning tewestitiogsuppeiach catabysionally
follovaldtespperattias af30rtea06s and fi@ptiorallprepely Rerizirgdher@sulitpdonally
follovadiPptied gatRlistaysiemswih onenera ek RIefirienlonomi'{s ), to obtain a

prepolymerized supported catalyst system. The supported catalyst system

prepared pSGOseiaghtohe Rresentvinve rtipaearipeatused sitheraineathndast formula
la - thepolymesizaiiomahelefiTsaoicbenarepehvmerizedithxane pEMaoepport material in
toluene, where the metallocene is used in an amount of at least 0.1 mol% of the total amount of
aluminoxane or of a mixture of aluminoxane per g support material, at a temperature of 20 to
50°C, optionally followed by a preactivation time of 1 minute to 200 hours at a temperature of 20
to 30°,

c) Applying the mixture prepared in b) to the aluminoxane loaded support
material produced in a), at a temperature of 10 to 100°C and a contact time of 1 minute to 24
hours,

d) Removing the major part of the toluene from the resulting mixture and

e) Optionally washing the resulting supported catalyst with a suitable solvent,
and/or drying the resulting supported catalyst at temperatures of 30 to 60°C, and
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olefinic rrlonomers, with or without the use of hydrogen as molar crass

regulating agent, prior to use in a polymerization process. The procedure for

the prepolymerization of supported catalyst systems is described in WO

134/28034, which is herein incorporated by reference. As additive, it is

possible oadhdUiingpoaftesine piapacation ot the ssurpartadscatabist with one or
more SYHEM nd AN eYDbAL AR S Hlyﬁf&i@é@@%%ﬂr@?%@t&l@ﬂ@ .as

styrene or phenyldimethylvinylsilane as activity-increasing component or an

antistatignag desesingd inddS enFRIdiNRnOBREHRROssT e Maaaratio af free-flowing
suppoddditivaiiaraialivaens Gasrome i eflarmuas dn cdibissaraferwTomdps:

:1000 to 1000:1 , very particularly preferably from 1 :20 to 2.0:1. The present

invention plseRseNide s QeSS fahRiaRding A LANPIEfIBPYupport material with a
weighPONEHZaYaBsof(euoromore elefinsindthe.presenceiaf the catalyst systien) of 1.0
wt.% Of thedrsesem dmentianRRmMBHsINg-at IRasiang tapsitiphmetak cNRANeRtinoxane
per gofiiheformiiaail mld@blRast anensRReaHd Aldeashnesasatalysy: Esequently
heatinth €hPYEREBRS Gh@RrRse Nt RtieR JdheltemaRepsiizatiohiriers @ PORC for 1
to 6 hb@mepelymesization andycrpabymerizaipp.anskine teren €opRIvNesZaan, followed
by ondsluEles WipRlyMmeszalion & copeiyredration of more than three different

monomers. Preference is given to polymerizing olefins of the formula Rm-t"H

t"H-12", wheueeYdiand /i@ dsanticalesdifferent andare sasttalydeaenformula
1 b -1t of RIAdiGahIAY N TEeRd dd thod £ AR RIS iRoRAAIGUAL fEapp dt0 thkerial in
toluerGARPREr@taMScan finang Retogethemnwiiitbe aalemmso qonaestingthatgamount of
alumifRNINeNE: Pk MBEFBJINGS:tdZalSHitableplefins-arer EIRfing) €goiban®y followed by a
preact¥opeNamk-bfiteRen knentendodrhexanendermethybf-meniaoe or 1-octene,

styrene, dienes such as 1 ,3-butadiene, 1 ,4-hexadiene, vinylnorh+ rncne,

norhoinadiens gthytnerbemadiengand ayselcolafingstiehlamneeiExexied support
materi@traeyGleglodecene prylethvinarharmgren il dhespipeassPbineopigset) through the
methylRVeRtik preferance sspgivemiecbkamepolyireerifsig primyjasiaOnethRNE @k wetness
impre&QPRIYMREHZI0E, RrapeNgWitbIethene andiaipaeBomeneptnalafins bakifign or the
total Mk 4/t0ude: caribmatien-ispegnzhivtenep lrpgidene9r hexanet aRekel B, of the
total RN HiEres havipairamd i, 20 carbepratamss eg..b 4dladienecontact time of 1
minutBeslIarpadiene, ethylidenenorbornene or ethylnorbomadiene. Very suitable

copolymers are propene-ethene copolymers, propene-I-butane copolymers

propened)-RethenaLcopayipeissans posolens: aflam@o rdsaiiAtitearture and

propene-etl3ene- I- 1>ente3xe or propene-ethene-1 ,4-hexaih ene

terpi?lynagre giten poJy mgiizagiands-earnied qupabfi@mea@yG: ta 30 RGitable solvent,
and/opbeferabhy i Gutpo2a ta:aesy pastiguany:prefesablydoom BRC to 100

C'.. The pressure is from 0.5 to 2000 bar, preferably from 5 to 100 bar. The

polymerigatipiiczallly Pecgarviedrotih inisoldtionini) ko it SUSRENSINsRAINMWIIE one or

more olefinic monomer(s), to obtain a prepolymerized supported catalyst system.

In a particular preferred embodiment the process for preparing a free- flowing
supported catalyst system according to the present invention comprises the following steps:

a) Contacting an optionally thermally pretreated silica support material with a
weight loss on dryness (LOD) of 0.3 wt.% or less and a weight loss on ignition (LOI) between
1.5 and 3.5 wt.%, with at least 10 mmol of methylaluminoxane per g support material in toluene
at a temperature of about 20°C followed by subsequently heating the resulting mixture to a
temperature of 110°C and keeping the mixture at 110°C for 1 to 6 hours, optionally followed by
removing all or part of the toluene, and/or optionally followed by one or more washing step(s)
using a suitable solvent,

41



gas phase, continuously or batch,vise, in one or more stages and /or in a
reactor with different reaction zones. As an e_{ample, impact copolymers are
preferably- produced in more than one stage, The homopolymer or random
copolymer content of such a polymer can be produced in (a) first stage(s)

and the gpalynearindhbrrsaniepheas ke Rradugedinda) 6anseaudiiv8ene of formula
1b —Statue(s). 144atnapplyRlsrs Qb IGNARHEAPOINMERS IHRVIIER HOBE Melgpdamaterial
in tolWRIgREIHRITRL R0 RemRPAISINArenosRNEPET soRAkAarsaMiRg bitnedalamount
of alugfifautinnedabmaieeuaneightadistsibption.can e prosiieed) jibue 8T Wthed by a
preactiCaGHRI GascAdes hy @RPIYINGdifferant Bygragen. addipidifierent co3m omer

concentrations. In addition, by applying different comono3ner contents in two

or multi tgacyEascades: Ry PRisWENDHad thimedal prmiHeadal saekingipport
materRehaviaegan he, realizgedinkhensupRadeshaairlysipsysiem Rrepriiesh b) through the
alumiAeeHEinehiRdheuprRSENtdReNtioN iean Riercusathas solpycatahyst.eomppnent wetness
impref@athe pelymegrization ef vlefnseidrferabiprecandinationwith afleaskmeor the
total 12Kyl campeynd-af @lements RLMaistnGreppstfecihvelitheReriodiextakiez 409, of the
total pR¥aMplgRNoalumningpdalkvienagaesium ikl ar ithiom atkylos@na contact time of 1
minutdémingyane. The alkyl compound is added to the monomer or suspension

medium and serves to free the monomer of substances, which can impair

the catalyfir agtivit: Theameyaiefralivlsomporns @dded dependsemihe

quality of the 3nonomers Used. As an alternative to use more than one

reactor tg) prgpie. efin ReiimeEs havingeasipeatkdivaadalorinulimadable solvent,
and/oNiRieet ik Welghh distibutien aita Rieadhjmedatoomytineda  melting

range rests. melting behaviour, it is recommended to use a catalyst system

comprisingOpueRIIMeFe,differaiti netiallocaness AligInAtY AW ey iavith one or
more ifferenheatalyst Sy stespe pf 1hgcRiBseaiioNeniph-canhalysed asm mixture.

As molar mass regulator and/or to increase the activity, hydrogen is added if

requiredThbegpatst System saynb e sy pRIESLto e dlmepization systaoh can be
used @shars@lideid, Past@opiytheformal & SspensioBn grdydvacatban VitMayder more
olefinftoRteMéth inaH sompanents W3 osusas paiafiiosaOilss Oravaxesotagent, prior to
use in%@&%bﬂﬁﬁ[dﬁqiﬁféegs. ITthepeatalist System jsdeobenseterad intaupperted catalyst
systeri€actstemether withotdye snenamesioshepalymernizaded thersiaraer

mixture to he polymerized. the mixing unit and the metering line are

preferablysconigd:cFurtheunare: anadditiversushagamantisiatision af the supported
catalyglcghelgan hendgeghidithe oPracessiif the: piesentinvepien)fan example 8rene or
phenyiRNREONE g particle.narphiejogyehihe olafipopalymemn ihgengeahif éescribed in U.S.
Ser. NeRs$siblestodose rl blistaties owhichiatersuitablp dareletimpolymesizationlas 1 - 1 d is
preferably from 1 :1000 to 1000:1 , very particularly preferably from 1 :20 to 20:1.

The present invention also provides a process for preparing a polyolefin by
polymerization of one or more olefins in the presence of the catalyst system of the present
invention comprising at least one transition metal component of the formulas 1 - 1d, at least one
support and at least one cocatalyst. For the purposes of the present invention, the term
polymerization refers to both homopolymerization and copolymerization and the term
copolymerization includes terpolymerization or copolymerization of more than three different
monomers.

Preference is given to polymerizing olefins of the formula R™-CH=CH-R", where
R™ and R" are identical or different and are each a hydrogen atom or a radical having from 1 to
20 carbon atoms, in particular from 1 to 10 carbon atoms, and R™ and R" together with the atoms
connecting them can form one or more rings.
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processes. It is preferred to dose the antistatic directly into the polymerization

system, either together with or separately from the catalyst system used.

The polymers prepared using; the catalyst systems of the present invention

display uniform particle morphology and contain no fines. No agglomerates

or deposiig@rgcobiaingddr: the_priymerization 4eingthecatalysteystemRhene, 1-
hexen@]elﬁﬁ%ﬂ%mli %ﬁémoﬂ_ he cataly %ﬁaﬁgm&ﬁﬁ the prasem nventior giva-hexadiene,
viny IRPBIRRER SUERRSnRABRIOPYeRR ItdviRgi-adonngonfent aficatalysidesidugssbomene,
tetracigiti faeleeular WRIGH e eavEs. anhiRag - sangesfistepeaspecHichYioRN@reference is
given 80108RPEINGHY-ZiRE FRPRIUMRISINICH: CAPNSRaPAEH bsing thencatalyshnd/or one
or mosySteppased angmetalloesnes offoimuiadd-of thepeasentinvention hawa@ and/or
one osigndicamtyligheiipolaimmass compaked @dhe peer arts A thei samedimenadicne,
cthyligtiedheaRRMErsicambr pepasadusingdhe catabist @pismal theepigspbiic-cthene
copolmy@Rtigrat e highRidustivipnRAd @b pastrisdiyda el piReessd propene-cthene-
1-butdRrgptars witheut depgsitforpatiene theRolymarswaeaaregdiythrrocess

of the present invention are suitable, in particular, for producing products

such as fikerss fflamenisinvestinpineldedipartsiitmse Sneets, prapsibly from 50 °C
to 206Hesves; peitles arjasgediaigwrbadias ‘sueh RpPipes Mithrexaedentrom 0.5 to 2000
bar, pRIRRAIHESoNEtYentian is further illustrated by, but not intended to he

limited to, the following Examples. EXAMPLES General Procedures All

preparative: WorkWwas fashiedrobt bR ean HsingoSCcilenkidaahnigiiesion bt in the
gas plaasglad axeollseivents wese inLsged witbrargapcand driad o veremalecar different
reactiSiEYEScheforenseahpe: pahpnersaroguced andthe:metallpeanes Usedwieréhan one
stage. Clay actauae iy bk-ribia, cdplblyRSCedneit ofnetA 15 SReFAsE0RY pildiRced in (a)
first sialewinghabipeevigsinns areeimgiayeeinP Pan RRlypiepdenenMe) metalloerBestage(s).
Homofdlyaalrs sippariechcatalysfsysienving houb = Miseosity niwnker ditibugon or
homopbyymareight average soplaymassiohife palygen ingrinalddwdyl[molecular weight
distritpelytlispersity:rdetesaine iy gehpaimeation chramatographyite! Giferent hydrogen
and/or different comonomer concentrations. In addition, by applying different comonomer
contents in two or multi reactor cascades, polymers with broad, bimodal or multimodal melting
behaviour can be realized.

The supported catalyst system prepared according to the present invention can be
used as sole catalyst component for the polymerization of olefins or preferably in combination
with at least one alkyl compound of elements of Main Groups I to III of the Periodic Table, for
example an aluminum alkyl, magnesium alkyl or lithium alkyl or an aluminoxane. The alkyl
compound is added to the monomer or suspension medium and serves to free the monomer of
substances, which can impair the catalytic activity. The amount of alkyl compound added
depends on the quality of the monomers used.

As an alternative to use more than one reactor to prepare olefin polymers having a
broad, bimodal or multimodal molecular weight distribution or a broad, bimodal or multimodal
melting range resp. melting behaviour, it is recommended to use a catalyst system comprising
two or more different metallocenes. Alternatively two or more different catalyst systems of the
present invention can be used as a mixture.

As molar mass regulator and/or to increase the activity, hydrogen is added if
required.

The catalyst system may be supplied to the polymerization system as a solid, a
paste or in the form of a suspension in a hydrocarbon or may be treated with inert components,
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MFR = melt flow rate, measured at 230 T. with a load of 2,161 (ISO 1133)
m.p. = polymer melting point in C, determined by differential scanning
calonmehy (DSC;, ISO 3146) with a 1" heating / coohag i 2°0 heating rate of
:.0'C,. / mril 1g glass transition temperature in 'C, determined by differential

such $C32RINGHCARHMELY HRSC (CARMILNS SRS %Qﬁé_@i}lg?qpffhéeé’ﬁ%@tﬁﬁt&g & to be
metera_(hﬁiﬁihﬁ!ﬁf&%&@f‘ﬁ@@&tﬂ%ﬁm){mﬁﬁow&%éiqwﬁ@'ﬁ@%hé’rme_énﬁi t6e NMBmer mixture
to be SPSAERSCAP ExamplediPigparatinnafddilinhexysineytbisemethyt 4

(4'-tent- butylphenyl)indene) 10 9 g (41.5 mn-ioles) of

2-methykdr{ttadrbutiyipligny dsdcHindeng wereatatiaducad-iMe 199 BH afed in the
procedQluene dekddk ml@ftibh Froand ahiperil, ©f ety Hithidm 2 MBI doJUsNE) olefin
polym¥erg added Mith Qs imtes ientien AkieRMdeMRaratue. Hiltepthis arditignismerization
proce&RBNAlELS pibR MRty RINasTheatedtQi8Qkame stirsethatihipriempetwafan, either
togetRAS/NRWE Jéagallawedir ekt 4Qtnangthen 5.8 ml (2t).7 mn-ioles) of

di-n-liexvldichlorosilane were slowly added dropwise. After this addition, the

reaction spiysiapnas stiped darsthred heatsyat 606 A0d thenpRveRiBRtAton display
unifori@QM-RIBREHRHNIR0 B0 4k, @hwatarovgiesasidesh Apedhecbhasepthat faedbtained in
the poMeferiseRaatads ThecardanicRhase as yashedhwithidR0 mL of water, and

the aqueous phase was extracted three times with a total of 100 mL of

toluene. Tiihe caminedpiganic phages Weigslriedyveyesmagnesissn sifatesuch  as
polyphiteleseparationofdhemagne siumaulfatestiecsoivent warfemovedsandntheover a
broad f@siclsrWRs:pYifiedcny ealuran shpmriegraphy. The desired product di-n-

hexvlsilanedivibis(2-methyl-11_(4 tent-Isiatylphenvl)indone) was isolated in a

yield of &g d4AIImRY riksh R8%anl beNPWEBa(4A0Mirkz tKeD&alad)is# B ystem based on
metal [62ek-QF @rndfd L ergmidH)@stat(salantidhlholetia-toibigieney3:6&hdr4@olar mass
compaRaal ShegRfdt Arl 14 2Md s 2nk32n(eaght5.cep6 Bkl ctitb)h frdRrdBLdeachsSeatalyst
systeragh @3 13-tetrbutyntib2 Ol £) 2R, AGULcalipin-dd) Q«78r@adidifmy 6dkvant process
paranfeidrd 3itRRY dEhoGiMrdkti@liph-FT). Example 2: Preparation of

Di-n-hexyylsilanediylbis(2-methyl-4-(4'-tert- Isaatylphenyl)-i3rde3ryl) 3co3rium

dichloridene 3@ {424 meles) B dird-hexvbilamadylis@nmeii it 4nterdaitable, in
particular, for producing products such as fibers, filaments, injection-molded parts, films, sheets,
caps, closures, bottles or large hollow bodies such as pipes with excellent properties.

The invention is further illustrated by, but not intended to be limited to, the
following Examples.

EXAMPLES
General Procedures

All preparative work was carried out under argon using Schlenk techniques or in a
glove box. All solvents were purged with argon and dried over molecular sieves before use.

The polymers produced and the metallocenes used were characterized by 'H-
NMR, “C-NMR, DSC, GPC and IR spectroscopy.

The following abbreviations are employed:
PP = polypropylene

MC = metallocene
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butylpheuyl)indene were introduced into 800 ml of diethyl ether, and 8.1 nil of

xi- buty llithium solution (2.5 | tin toluene) were added at room temperature.

After this addition was coarmplete, the mixture was stirred overnight at this

temperature. It was cooled to OUC, and then 2.36 g (10.1 mmoles) of

zirconiumpdetraghlprida wess addedin portions. After the addition of 20 nil of

diethyl ether, the mixture was allowed to warm to room temperature and was

then stirged fef,two hours at this temperature. The precipitate that forms was

separated through a (3 fritted glass filter and washed once with 20 Enl of

diethyl ether-gdesiduawas themdried in an oil-pump Vacuum. The

desired product was obtained in a yield of 4.9 g (55%) and a rac:3neso ratio

> 20:1. "HANMR {400 Mz C RGN A 8596 oty ABLLARN F1), 2.22 (s,

6H, C'113}, L87-1 35 (m. 2011, alipla-14), 1.31 (s, 18H tort-butyl) 0.92 (t, 6H,

C:F13). Exgmple-3pRkenasatian obtyimathyisiapegdivihissmatithdrdriesi-tGpC)

utvl- phenyl)indonyﬁziroonium_ dichloride 143 g (13..54 3noles) of 2-methyl 1

(I-tern-bytyiRhegly rbw indenauvgre dniroduced nia 2 1bdd o oluere @oad 1433)

mL of tetrahydrofuran, and 234 ml of an li- butyllithium solution (2.5 NI in

toluene) ygre-adglad WAt QR e rTHReNi AL FEOMIRMARIA! ey AftefetBiftial scanning
caloridgition was complete, the mixture was heated to 80C and stirred for one

hour at this temperature. It was allowed to cool to X10C, then 33.6 g (0.26

moles) qfistignedayldidaloraailane nuers addedidsopwise da his fea680MC. / min

solution. The reaction solution was stirred for three hours at 6i 13C". It was

cooled tgrpoem,iemnesaiiien aBehHaem 24 8micof andnubdliumBRAIMHON scanning
calorifde@N! in toluene) were added dropwise. After this addition was complete,

the solution was heated to 80C and stirred for one hour at this temperature.

It was allgysed tg,£00b1R teonmnterperature, then 71.1 g (0.305 moles) of

zirconium tetrachloride were added in portions. The solution was stirred for

two hourg RiAaimphid dhe: preeipitate that forms was separated by filtration

through a 113 fritted glass filter and then carefully washed with 700-mL

portions pf EClariavdiQfifan, JireoiRiidHe WamdrigddmanaiHRHMR VRGUUIT, NMR
spectr@fh e product was obtained in a yield of 155 g 'SK") and with a rac:meso

ratio of 1 :1. The isomers must be separated in an additional step to obtain

selectivegatalysts for propylene polymerization. all-NMR (4130 yil-iz3 CDC,

1 :):7.63-6.85 (in, 16th arom-H). 2.44 is, 3H. meso CH3). 2.24 (s, 3H. rac-(

3). 1.46 fryak2ibh A THLQ ISR aded b2 AMhedld L1, teRLPUYL B 8eaVEdene

1.23 (s, 1.%1, Eneso-013). I:J;(ample :ijlaé’gr%paraﬁi;]gn of( vifea) )

Dimethylis(-anethyk4,mheRzpiEideEndisiane A souboR BhZ:919. (38iBdene  were
introd¥APIGR) PHONGISAMSIKIEHIMIE Phe-roethMiFd aiddENZQNdens aae, Bithium éz.s M in
toluerféﬁ‘%@%‘@dﬁ'&?%@!&ﬂeﬁ@ei‘ﬂu@ﬁdﬁLat%EﬁH%lMﬁE%%ﬁﬁn wastigated withh13-Bomplete,
the mBidSf @ik MRy Hhiure selutian £4.3:Vhin hexrnalaneheateddundrryaliuXiowed to
cool ttPuofe hedr(lheygskitingdedmmoles) of di-n-hexyldichlorosilane were slowly added
dropwise. After this addition, the reaction solution was stirred for three hours at 60°C and then
overnight at room temperature. 60 mL of water were added, and the phases that form were
separated. The organic phase was washed with 100 mL of water, and the aqueous phase was
extracted three times with a total of 100 mL of toluene. The combined organic phases were dried
over magnesium sulfate. After separation of the magnesium sulfate, the solvent was removed and
the residue was purified by column chromatography. The desired product di-n-
hexylsilanediylbis(2-methyl-4-(4'-tert-butylphenyl)indene) was isolated in a yield of 6.6 g (44%)
(purity 98%).

'H-NMR (400 MHz, CDCL):
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46 solution was then added dropwise at room temperature to a solution of

2.51 g (19.4 mmoles) of dimethyldichlorosilane in 10 nil, of THF, and the

resulting solution was heated under reflex for 5-6 hours. The reaction

solution was then cooled to room tearap rature and pouted into ice water.

The aqueaushagsa wasirepgatediextraciad with,RQimb af digthys 8ther4s (each s,
cach Afterghegiganig phesechas beapndsigd with maonesum suliatecibr splyent-butyl),
1.20- w@s(remeved @ndtheoesidue wasqurifiad) by solyrmnshrematgarapy. The

desired product was isolated in a yield of 4,85 g (60 0). 'I-1-" MR (4()0 Ml-iz,

CDCI,)8 0 ie (M2:1213;c3m0mdR, 7 &1 (shbh-Rddyiolefindikhbrdenadad00-(4'-tert-
butylfSerRHth-RW¥nlD)siZedB (s 8hideidd, -0,22 ts, 6H "siMe2). Example 5:

Preparation of Di metlzylsilaE ediylbis( methyl-4,5-benzoindenyl)zilconium

dichloride A sojutiop; 0f;3.0 nfindiedymmeles) @t dineeimyilbig(@ymeiyimethyl-4-(4'-tert-
butylgh&rPenzRrpdeay)siang de Bl & tetrahyerofuramywasdeeatedwvish & 1lithium
soluti®f @l n-\putylithisie) sodtiondasM doheaxanerand stitied faf A6euESa complete,
the mIQQFR {PIIRABFANIS FNEhfeaetiRnSaletanwas ¢aolemd 1aQE @ad 481807236 g (10.1
mmolBIMaies) Shiziicenivmitatrohlordadvena RedeskimpeiiapsdARIN B0 ml of diethyl
ether, ABEtRRLHRE,8QIHIORWAS Warmes teoiaapmiempeiatiie andisbAreghfar tWawo hours
at thish@HTsealtthis terpesatpiiaicThe: Poesipikate that iams vashitereditheauahsa filter and
washddigniciteahglass ffer@nd thadesiduecwasevashadomeediwithboansuafdietisdm. The
desire@thRIdUN e YBmWEm thor | died ina yegyumi anst thewdasiied-preduct was

obtained in a yield of 1-12 g (56%) with a rac:3neso ratio of about 1:1. The
isomers YRUShIR $separeted, T BSuhsequenbstem to eRtalnoselestive catalysts CH;),
1.87- forspiapylene-pelymerization, attNIMR(AQN 0MT7, GRCAR)).7 85-7.10 (m,

14H, arum-H)125 (s, 6H, ('113), 1.30 (s. 6 H. (‘'FT3). Example 6: Preparation

of i3metipyhigt-metirylingeuviistaner8.® gr&hdsimmaleniqb2petyiind nert-butyl-
phenyWei€inirpadueadintaidifidedeof 40l yeeanehdiBylb fof Thetiy anth26b6- v gHenyl)- 1 -
inden®vRety iiddnn €4 M Mutoluens) werendddsdwith ot e HAPEN, An®BA m] of an n-
butylliemperaiiesnAfter thisnadditian) wascondpleteittiamixture nas healed t@mperature.
After 80Caandistiried abihisctemperatiiiacfanonenapio Rwasallaweddokepld@our at this
tempefGrct e 3901 &0c(BR ¢dvmoles) Of tskidrsthyidioleresilall wedenstewliylichlorosilane
were atdadigippwi 36 thftesthisadsiiion. theereaction seluionwyas:stkie@if@iree hours at
60°C threahasir@tbtloandipeneveraighthahroogmiernperaiusety Digabnofwaten (2.5 M
in tolWwaes weldediant thephasesfihatieradwesa separaigsl cithenergsnitophaseheated to
80°C wias washedmitte HOMahef twateraane theiagusiousphasewas exsractesberature,
then threg tinesswithla fatakotdRmitcahtolvene. whe combisleshaiganiaphasksion was
stirredv@kendloied aven megnesiuime sifaisi Aftarsepanation et faereagnesitimion through a
G3 frtdfagesdhéiisalvedt was cermavedvanddhevigsimuemias puiiiecbbyeoaluirvfuran. The
residuehvematiogtaphyh thepdesired produaiiwas isolated ina ybelchod 8nl6 gitBaus) 155 ¢
(80% XUty B9%}ac:meso ratio of 1 :1. The isomers must be separated in an additional step to
obtain selective catalysts for propylene polymerization.

'H-NMR (400 MHz, CDCl5):

7.63-6.85 (m, 16H, arom-H), 2.44 (s, 3H, meso-CH3), 2.24 (s, 3H, rac-CHj3), 1.46
(S; 1.5H, meso-SiMe,), 1.33-1.29 (m, 21 H, tert-butyl, rac-SiMe,), 1.23 (s, 1.5H, meso-CH3).

Example 4: Preparation of Dimethylbis(2-methyl-4,5-benzoindenyl)silane A
solution of 7.0 g (38.8 mmoles) of the isomeric mixture of 2-methyl-4,5- benzoindene and 2-
methyl-6,7-benzoindene in 65 mL of tetrahydrofuran was treated with 15.6 mL of an n-
butyllithium solution (2.5 M in hexane) and heated under reflux for one hour. The resulting red
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'l NMR (400 MHz. CDCI3): 7.55 7.12 (m, 811, arom-H) 6.40 (s, hr, 2H,
olefin-li indene), 3.51 , 3.48 (each s, each 111, SiC H), 2.09, 2.04 (each s,
each 3F1. CH3), 1,7111 (s, 6H, CH3), 0.08 (s, 611 siMe2). Example 7:
preparation of Tiimethylsilalaediylbis('>-methylindenyl)zirconieau dichloride A

solutiS@HtoRHeh 2Qied B ales)oat ibaneahyibis(2-tritvindenyl jsilnoelimaR les) of
dimettill10fcitérdsteahydrotziabs was treate dhwiths d2:8onib Rft A RRURIAB er reflux for
5-6 haaitior ReMinhexane)andestiseddab 1oorows e IeMpaIRWIR: Thewater.
The af@a6tioprsRlutian Was cooled tad ang EBHO06EIMMEeles):of ZitePMEBlganic phase
has bdeirasbioviee weseaddedirperienseifdieribisradditionathersakdion-was purified by
colunheaieiiaseaphiempemtuel gedsiiredsawedpuw s Ridhis sampartuge.

The precipitate that forms was filtered through a (j:" fritted -lass filter, and the

residue Was\washegoonee,;withci0 mlo of dietiv etheraddie resitue was then olefin-
H indékisdiin@vagHuricany thesdgsied erpguct wwas, etamiately. a yield of 1.89 g

(50r) with a rac:meso ratio close to 1:1. The isomers rust be separated in a

subsequegdsap to obtain selegtivgieatalysts for prapdenResneivaxabRatioR:thyl-4,5-
benzothd®dMR A4 MK TlicBl dHAE)A s §RiBeB0(MS. A QLY. M dls R AAdisdllibistBhethy -
4,5-behZpifsic@tkilaliphid Ly oExample:&rarepamatian oflyimethwibis(@rmethwi4 of an n-
butyllRhemyliseeieny)siaire8:0 6388 mamieskef irethydudsphemydindengweree. The
reactibitrQauces e d&daliobtaluane rpel Qi @ibie) theril& Bt ©frachloride were
addednbptyrtithium freotbtion (260 ik taduane) werevadeed withowut tdrtperbptionat stirred
for twOMRIEMPeRtWepAfieliTrddiionivas gomplate, e Mixive Was:Peatess fritted
glass WIt806 @Rk stiadeab tisiempesatyeviar anelheunidthyastalipwed e aet teas then
dried 400G tham?.-ard (2. 4emmoles)cot dimsthvidichlorasiaficwese slowly asibed with a
rac:mENORWiSE oAfiBE RIS :addiiens the-reastionbsolefi@avassstremh deq thieaBpuLs obtain
selectBlc@@esTyaRdsherpyrRivyghtahseientéamperature. 80 niL of water were added

and the phases that form were separated. The organic phase was washed

with SOO}mNm\(amrMHg,t@g@gy,eous phase was extracted three times with

a total of 800 mL of toluene. The combined organic phases were dried over

magnesiugssuifaten After separation of thesmagnesiunvsuliate, the;solvent

was removed and the residue was purified by column chromatography. The

desired praghistewas iBipiedivha yieldiafcthaihg (Bora)(pudty9d¥)e 8.0 g (61.4
mmolad)-NIRA4OQiNIdZe GdEint8dhded (fo 16 naremdt)cBerm(s] PimR 1k, TiEfinmd 24.6
mL ofl&-thdenehi 8w 62(s, M1k té(uddd) 2:dré (RIRUIWTHRY, mtaufficBhirdem) temperature.
After Examplei& Rrepanaionofihymeothvistanetdihis(sorethildstiitel at this temperature
for diglin@enyljrrceaiunitichioride 5:0@ (10.74trPles)edf 3.96 g (30.7 mmoles) of
dimetBiaethydsinntediyleis(2i0veiidel liepyRdeutweis intkduseehinieB04dnl solution
was s@friethytietheioand 860 10l afdaimdrlaurtyiithinmioom temperature 70 mL of water were
added and the phases that form were separated. The organic phase was washed with 100 mL of
water, and the aqueous phase was extracted three times with a total of 100 mL of toluene. The
combined organic phases were dried over magnesium sulfate. After separation of the magnesium
sulfate, the solvent was removed and the residue was purified by column chromatography. The
desired product was isolated in a yield of 8.16 g (84%) (purity 99%).

'H-NMR (400 MHz, CDCI):

7.55-7.12 (m, 8H; arom-H), 6.40 (s, br, 2H, olefin-H indene), 3.51 , 3.48 (each s,
each 1 H, SiC-H), 2.09, 2.04 (each s, each 3H, CH3), 1.71 (s, 6H, CH3), 0.08 (s, 6H; SiMe,).

Example 7: Preparation of Dimethylsilanediylbis(2-methylindenyl)zirconium
dichloride A solution of 5.0 g (15.8 mmoles) of dimethylbis(2-methylindenyl)silane in 45 mL of
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solution (2.5 M in toluene) were added at room temperature. After this
addition was complete, the mixture was stirred overnight at dris temperature.
It was cooled to OC; then 2.49 g (10.7 mmoles) of zirconium tetrachloride
were added in portions. 20 ntL. of diethyl ether were added, then the

tetrah$@IBHIOM: Was heateddaropmy temperatuia and stinied fantwa (wyrsatthisxance) and
stirredGDM@ ABHR.- atTd8 RIRGIPLAe that fermemastiiaisd throvah 8 fittedalass4 g (7.9
mmolflies enewashed enggonidb ¥erdnli@fdigthyhriheraTle desisugtyastReblution was
heatedfi®ddoranRibBHMB VAU YMPad abd the desikes: predushpyvasebtainedibeitate that
formsWield @ferd@ @) Withraac INes i fRLEloge: R tdde TS Jeamersitesi g 10 mL
of dicB8RAALLATIRA SlibseHUs At Siepita abiainsalective grtabistsdorRIeRIeR® btained in
a yiel @QyMenzatiom,livNiMR (40ehMblkatic 186:d 3) V69893 difed8Husabimdddrated in a
subsequérlt (§ePb obt8H (21&kleIMe EXRPRISIQiRapaiatianiof.

Di-rt-hexylgormanodiy=lbis(2-methyl-4 (4 -tort- butylphenyl)indetie) 48 12.3

(46.9 mrholsg)iaf 20melinyi4-(4>taes::Aantylpissnud), It indenswerg dntroducgd CH;),
1.25 (ygnggﬁmggf toluene and 11 nif, of TH1, and 18.8 ml, of n-butyllithium (2.5

M in toluene) were added without interruption at room temperature. After this

addition masigearipletepiheimixidrowashested R80T apdstinadaatthisane 8.0 g
(38.8 IemPREIWIe IRkoRe- houeni sl awediter0eoekioiAea s then- ot 1odut23-2nd 10 mL
of THWN@les) of di-mhexvidichisaagarmxapeierasiowy addedcdepprise. Afted without
interripisoadditiopnthenipactiian. sakutiomwas stised\ey tareslheUrBcahBRGranchthemited to
80°C ONEkNight at rPRMigiBRAIAUTR 040 RduoTwateweke addesh andliile piasess g (19.4
mmoltR@bfarmwerRlisepasatiatde hhecangamcapaasevps washee with A id, ofc reaction
solutidvatess angdheaqueusRhiase was extracteddhrgetimesovithiéntptah@id ) mL of
water Werefa@lvenad the giombined arganieehaseswera krietbauepraagnesiumshed with
80 mBubateatditerrse par aliebsktpatagnesiuimsuliaiescheselventivasdemeryed, mL of
toluen@nd the-pasishie] Was: plrified By caldmieahsosnatagraphys ThEMesKedr separation of
the nfak@@uEim.€ulfitd)- the solvent was removed and the residue was purified by column
chronhexylgstrynaue didhis( 2roeibiyi-4s (Goltext-buiviphaaxyl)imde &l sy asuisslated).

in avyield of 11,0 g (61 %) (purity 95%). 'H-NMR (100 MHz, 4 DCI_) .5(i-7.14

(m, 14H,'Broanrl Y06 VBits dma; plefn7 11 (indese), 3HB8H3, 8(75each, SH, olefin-
H ind@agh3176, (§iC1 $) 106, 2102 {eaah S gach BHnC 1 )5iM36). 1,33 (each s,

each 911, tert-butyl), 1.23-1.07 On, 1611, aliph-11), U94).71 On, 611, (I1;},

0,65- +E@mim: 411, @liph-Hcbxampie 11 : Hreparatigr@l/isilancdiylbis(2-methyl-4-
phenyRir@nhpaylgaxmamnerivipis(is-nethyb-A-tmdrREy of dimethylsilanediylbis(2-methyl-4-
phenyDibtpbany¢-indeaylzircoamugy didhlofide:63/0 (Bet mmbles} ®f of an n-butyllithium
solutiglir-phexylgarmanadivitist Zrdadmhylrdo(d ttatbehutytpheny: lindaaeiwearavas complete,
the miRtieducaddntaSOveihighdiatiykethepeand6.6tmlasafooled to 0°C, then 2.49 g (10.7
mmoles) of zirconium tetrachloride were added in portions. 20 mL of diethyl ether were added,
then the solution was heated to room temperature and stirred for two hours at this temperature.
The precipitate that forms was filtered through a G3 fritted glass filter and washed once with 20
mL of diethyl ether. The residue was then dried in an oil-pump vacuum, and the desired product
was obtained in a yield of 3.70 g (55%) with a rac:meso ratio close to 1 :1. The isomers must be
separated in a subsequent step to obtain selective catalysts for propylene polymerization.

'H-NMR (400 MHz, CDCI;): 7.69-6.93 (in, 18H. arom-H), 2.24 (s, 6H, CH;),
1.30 (s, 6H. SiMe»)

Example 10: Preparation of Di-n-hexylgermanediylbis(2-methyl-4-(4'-tert-
butylphenyl)indene)
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n- butyllithium solution t2.5 M in toluene) were added at room temperature.
After this addition was coanplete, the mixture was stirred overnight at this
temperature. It was cooled to OC, and then 1.9 g (8.) mmoles) of zirconium
tetrachloride were added in portions. After the addition of 20 nil, of diethyl

ether, thexmixtyre wgs aligerdp Warnig sagm4gmperabuie] Was H@Bne  were
introdSHEEchfOrTYIOOUTS AL EMNS 48mPperatuts. T RRCIRat that HopnS IWASum (2.5 M in
toluer®§ RARtaddbuab@yattaitdritiedoalassoliite tanstwasbed ace Wil dQomkyed complete,
the maigthyhethetatiasesiduewasithen srigginapeeibRunmi vasui. Thevas allowed to
cool @esined preduct yas abtaingehied)yigldieh36:g 1#{raneAdRC eSO sIRNG, added
dropwadss LAKRY MR CAHO0: VI 2h CHSekis of stAud IBWiny $6He@mMilile 283 %t BBIC and then
overnehl di b&A-leA 0. 170 aliphol)wi36 «erd e torBulyd) P94 (t tBd1form were
separdtkli} Txamplai Yphise parationfd clrhepad(methitisitasedivll. iisé2aqueous phase was
extradi@tiybdt(thefestmbiivipheny)maese)hind. (TheZ ompates)dbanic phases were dried
over Raneifivhisidrientutylphenvichiodene weredntiadigede inte 681vaholvas removed,
and tHRIUGHRI@NAvANIbEfifikdnhbaneb&imnil OF srhubyithiym 185 dMdndolyenaicwere., di-n-
hexyl 2ddea Witheuy miesriationatsaammtepmeaiaisenfteribisaddition waseld of 11.0 g
(61 %Sopapistesthe mixture was heated to 80C and stirred at this temperature for

one hour. It was allowed to coot to 40C, then 5.8 nil (20.7 mmoles} of

cyclolaexyl(vxethydidichigrosiboe, yverss slowlyadded dropwises. Aftes, his2H, olefin-
H indagldition3tieseactionssehdion wasistimedfortmee (wurs atePCanddhen 1.36, 1.33
(each QVemigbtRttGeomieMperatue. (30 miH of Nyatenwer® aruedmaneithe phasess- 0.50
(m, 4Hhatiforawere separated. The organic phase was washed with 25 mL of

water, and the aqueous phase was extracted twice with a total of 20 mL of

toluene. Thegombined opganicapbases Were diied svefmagnesigrmnsetiates-(4'-tert-
butyl#RnNfiensepayatiem Rintheimagnesia Sal ate thiensolei WA IBEROUREANE y1bis(2-
methylhe-resielyenvasppefifinthdey Columnttoaiemptographyl bgidesirechpragdidcs.6 mL of
n- buty@isigusiojoexdidimetbyl)sih meuyiRis(ra daybdda(4otontbhiytphany Wieelt@}s addition
was cwiaplise)atednixauyielchofsardal o (48%h(nuriti QieapetdiNVIR (4AR0cMItEE to 0°C, and
then 1GDCIRR hdbTeORofUdrdohhilmaromianldnidé. Kertsaddddalefiorddnindenexhd.8ddition of
20 ml(Sofl didihSitethdr 3tBO fexAkd benzulNtiy&i2d vwhbbh (each:s, eagherdlke GhtBlwas then
stirredL 8 twto2Bo (I, al Thld tedtiptrdt)vel 38ielpi3dif@achtsate@ei O dhs tasputyd) (18 h&h a G3
fritted(g13¢d, ivte) abXxamgedlS i Rreparation off diethyl ether. The residue was then dried in an
oil-puiyiplaaexytimeity hsiiane diybis{2nme tyhiddd mterty bizttyl-ploenylimeadennyl rac:meso
ratio 3}Zi0:onnitun dichloride 7.0 g (10.8 mmolesl of

cyclohexyl(3netlxyl)sila3rediylbis(2-methyl-4-(4'- tert butylphenyl}indene)

were intretooed into ¥ 0L, of Diethy| Dthier, @ndi8. 6 oL, af@n-r) bor3Alitdivm, CH;),
1.92-Isolutian2(215, Mijiaiyenep werss added attropm e mperatuee,) After this

addition was

Example 12: Preparation of Cyclohexyl(methyl)silanediylbis(2-methyl-4-(4'- tert-

butyl-phenyl)indene)

4.0 g (15.2 mmoles) of 2-methyl-4-(4'-tert-butylphenyl)-1-indene were introduced
into 68 ml of toluene and 4 ml of THF, and 6.5 ml of n-butyllithium (2.5 M in toluene) were
added without interruption at room temperature. After this addition was complete, the mixture
was heated to 80°C and stirred at this temperature for one hour. It was allowed to cool to 40°C,
then 5.8 ml (20.7 mmoles) of cyclohexyl(methyl)dichlorosilane were slowly added dropwise.
After this addition, the reaction solution was stirred for three hours at 60°C and then overnight at
room temperature. 50 mL of water were added and the phases that form were separated. The
organic phase was washed with 25 mL of water, and the aqueous phase was extracted twice with
a total of 20 mL of toluene. The combined organic phases were dried over magnesium sulfate.
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complete, the mixture was stirred overnight at this temperature. It was cooled
to 0C, and then 2.51 g00.8 mmoles) of zirconium tetrachloride were added in
portions. The solution was stirred for two hours at room temperature. The
procipitate that farms was ,separated by filtration- through a i3 frilled glass

After flier-anchwasheehiwiesi vk o Rk ofhdigthdRthet. (e Fesidue wasthem drigdburified
by colindn iR NREYUM AN the grsited PEodyelvasobiRINgHdNAiR)bRI2-methyl-
4-(4'-13:86.8,(HBY), Vit eh JARINRSM it 2 2{ul. d-NMR (400, Mplzi€ 1))

7.40-6.97 (m-, 1611, arom H), 2.22 (s, 611, CHs), 2.19-1.45 (m, 11 11,

aliph-11} HI8R IS 40 Rerent ot f) . 7142-7(s2UnCHe), Bxample 4456 (s, 1 H, olefin-H
inden&}reparation pf Gethyb4d4¢- torthubiphenyl)1- vdeuydidin, each 3H, CH;),1.81-
1.23 (thvieitiorensinng, 209, (76 minoles) Lhymeathybad4): tork-Rutyiphenyl}-1

-indene were introduced into 160 ml of toluene and 5.0 ml of DME, and 2.8.

nxL of a farsitylltinitdpasabution (880 ntalupnsdi wese added grapwise4'- tert-
butyl-Bhéaomdemperatugiuniteithiziaddition was complete, the mixture was

heated to 8(3{ * and stirred for one hour at this temperature. It was then

slows' added;tq @ Soltian @ 20F T FNEHRLY MmRIBS) Bediylbis(2-methyl-4-(4'- tert -
butylgheaethvisiabloResilame bauckE0imb ofo THE, whighhas been caqled &0 A1(fef an n-
butylIkhRMbELAgWas alQWeeh [ewarite 5008 temperatrscandwagstiigdaddition was
compRVENMHEhtiKhe: .Solentraas vamevedtimhaainRump-yaeuUs anddhesresidugd then
2.51 gnae. gissIvad in AR-6hik et tatrenedd ferinsahelle lfbivohchiorde wasn was stirred
for twliltesee threuah@tpdalass Tilkeprdhigiseivant wWassemovashinanBilfuadn through
a G3 Maetumaskhedesitedvpipauch waswebiaingdindgetyigldint248:3498u¢ Jvas then dried
in an biNMREARIMIZ akeD6d. 1i6SrddpBBudtidas OBkl d G oSididLas aleditih3%) with a
rac:méReene) 3.20(3, 111, H-iudeue), 2.1 (s, 311 C113), 13 (5,911, tent-butyl), 13

?),()5 (each s, ettcit 311, Cl-Is-Si). Example 15: Preparation of

Dimetinylsilanediyi@omathy)-¢ 104 itent-adyépineinyitoH, arom-H), 2.22 (s, 6H, CHs),
2.19- lamdene) (5 aisppnapyl-2(k: feet-hurtyipheBnylblriadene)16,8 g (57.7

mmoles) of 2-isopropyl-4-(4'- tart -butylphenyl)-t-indene were introduced into

131 ml. ofdglyene and.5.0 mbwididir, anst 2Ly niheiian-n-(butyliitaigmutylphenyl)-1-
inden $OlHRIM(ABE Aol diimmtoluepey wate @ddedrwithetHyinterupiion-shf@gnnyl)-1 -indene
were igpRERIUIEATERY this b addition waskosIeEs thednixtuigiwas heated talithium
soluti@P Q. end/stitretutarcpReRoaRtthiS plermperatisig. thnyasathen alfeweddacdabn was
compl@do0m tERmMpesatdrehchiel resetting seadtipregaluitione Wasradded diepeiseite It was
then s@&$6ludaBdol20591gt(57 of nMoles) of {2ninetbyl-¢F (Windant shutyiRhanyt in1260 mL of
THF, indenyliiinneihvichilexesilanedn R46Hikafrtolugng loveidaperioch @b epenh@thperature
and whhemmbdwe:miaatstiiedQvernight ainioosd tamperaiiey Maems Ml Ok residue was
dissolwaten verenadeied asaetehphiasesble lithium chloride was filtered through a G4 glass
filter. The solvent was removed in an oil-pump vacuum. The desired product was obtained in a
yield of 24.8 g (98%).

'H-NMR(400 MHz, CDCL): 7.3-7.0 (m, 7H, arom-H), 6.7 (s, 1 H, olefin-H-
indene) 3.5 (s, 1H, H-indene), 2.1 (s, 3H, CH3), 1.3 (s, 9H, tert-butyl), 0.3, 0.05 (each s, each 3H,
CHj3-Si).

Example 15: Preparation of Dimethylsilanediyl(2-methyl-4-(4'-tert-butylpheny!)-
1-indene)(2-isopropyl-4-(4'- tert -butylphenyl)-1-indene)

16.8 g (57.7 mmoles) of 2-isopropyl-4-(4'- tert -butylphenyl)-1-indene were

introduced into 131 mL of toluene and 5.0 mL of THF, and 21.5 ml of an n- butyliithium
solution (2.68 M in toluene) were added without interruption at room temperature. After this
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which form were separated. The organic phase was washed with 11;0) mL of
water and the combined aqueous phases were extracted twice with a total of
100 ml, of toluene. The combined organic phases were dried over

magnesium sulfate. After filtering off the magnesium sulfate, the solvent was

additisamoyed angithe residuewas JrigdiiB.an oib PRnE VarUURLEng desitetiour at this
tempePARAHCIWRAS; iselatathinea Yield of @168 Uptennity FHR1) BHNMRHAOQolution
was addiel dEIRAG4D 1 PIoilidotd 1Y carM-Hinbids) 0@(@211(&%9h4§-(4ﬂq@h Ibkdtylphenyl)-
1- indelgfindhenclanslod3Rard 34 (Rach B, REmeid ilaHk?o82(Bnd Fbur. The mixture
was sGrbiSopEaRyht #4440 BlbEiHand 1 ntB901:33 (Fachs aeh 4ldbdt@Al the phases
which-BUR) vhede S élaBidy. iSORreRYGH Tha. AP (earbidweRCN(dl hi3iGHSkter and the
combia¥ampleots pRrepatatienatiQinekwsilanrdiyb@imetiyl4i(4f t8Rlene. The combined
organRULIRREMIINGERY D (2riserienpyind-(dIfiert Ametyinhemd)iandeanyhzirgaaniuiMte, the
solvefliGRIOFIR036Ha  BR-mmIalesKvat dinethvisitacieyl f2renethyiFle(desit@¥tproduct was
isolatchudyAphenybrb 1 iede B¥2-ipapiol-opke-{~I'- text -I>utylphentll-1~-inden) were

introduced into 366 nil of diethyl other, and 44.9 mL of an n-butyllithium

solution (2-68\M indmiuene), wene agded withouh, intemUpLGN BY reom , 6.62 (each s,
each fempgeaiue-iAdterihis axiditionwas comple] thempureosamstired@yatopropyl),
2.41 (5igM atrihistempsratue (dhvvas then opples: to,0G RNdI540, aIB0sBpRYESTeL,), 0.2,
0.0 (eZ¥ic@Nddoh 3etrachioride were added in portions. The mixture was allowed to

warm to room temperature and was stirred for another two hours at this

temperafiemphe precipitatpdhaidormss wasisepayries &y yfiltratianythiough aert -
butylfaénififiedaiasefilkepapdiwasiwashead wilihéwma)DRisk Ipariems@fdichloride

tetrahydrofuran and with one 70 mL portion of pentane. The residue was

dried in 38 eilpWMAn RGBS AN dNE RIDAUSTNasHAREgNed4n atielhgligibhyl)-1 -
inden@)(®%%p)r @nd-with atetc:mesmHratio pfl -ahut 1 word hetisemessimusid®eml of diethyl
ether, S@RBI@ted iR a.csubisenuentisiento ahtaibnselestive Catalysisnfor viasepylere without
interri@RlymerizationehpNMR: (AN dMizs LEbY Wab-BepTeid 484 nak@iteRyad slBred over
night @0, tAit t&aiskras@propydhs 22 (803l GlI0YCL 3l (3418L1(deximbuiy), 4£33rconium
tetracHidZ de aehSa@aehi3 bbrtRins Hils nliA8rd W03 (Rehed teaitdhh room temperature and
was siBeRIopYiekh3}. thxaropte A faisReaparation. ah3xiatbylalunBxoxadxe eaiedated by
filtrat®iicehdonghstirred stapensiprsofi2d4 tof slicaisregewiR021Q7 sdried aportions of
tetrah}@QGiramdnd mbanier 16 RoupsriéBof @il anrdrédhe 2:6:Wikta) iR 24 2il-pump
vacuufnbnaf feduadauvas wasieinslowly: Seinl0da3Q \We% seldtientoh rac:meso ratio of
about 3ngthylalumoinexane dn ielugnea(Albamaiie scaiparatipnbaibadmselective catalysts for
propylefapigtieeizRunng the addition the temperature must not exceed 30'T, After

the addition was complete, the mixture was stirred for half an hour at room

temperaturevamng thien haated@ndiallowed.to tefludfor fesihioyrs. Aften, 1 H, CH-
isoprop@0)irmy28lQwrBHO €a0y)) tempgeratere the sbient was, 1.32 (each s, each 3H, Si-CHjs),
1.08, 1.03 (each d, each 3H, isopropyl-CH3).

Example 17a: Preparation of methylaluminoxane treated silica

To a stirred suspension of 22.4 g of silica (Grace XP0O2107, dried at 180°C and 1
mbar for 16 hours, LOD < 0.5 wt% and LOI = 2.6 wt% ) in 112 mL of toluene was added slowly
57 mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle Corporation) at room
temperature. During the addition the temperature must not exceed 30°C. After the addition was
complete, the mixture was stirred for half an hour at room temperature and then heated and
allowed to reflux for four hours. After cooling down to room temperature the solvent was
separated by filtration. The residue was washed with two 112 mL portions of toluene and three
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separated by filtration. The residue was washed with two 112 mL portions of
toluene and three 51 1 12 mL portions of isohexane and dried in vacuum to
constant weight, The methylalrminoxane treated silica was obtained as a
free-llowin<g powder in a yield of 36.:2 g. Example 17b: Preparation of

112 ningthiialnsin@yape.Heatroisiligant G.a i ed SHSPensieial. 290 8 ahsilié@ninoxane
treateGIRAGEWR OB LA s Hiied @ Q06vand Jowakarfari&dheprs, 1 ©D 09 tNt% and
LOT 2,6,,,,-1%") in 145 mL of toluene was added slowly 73 mL of a 30 wt-ro

solution pfmeshylasnirexang iniolMeneitbensale: Gerperatiarn) at room

temperature. During the addition the temperature must not exceed 30C. After

the additignawasreompieteidhe mixture yyas stirredder Ralhanhoudrial FRAM°C and 1
mbar EMR?E@H%E?E’@Q then ethand@llowed ity raflux fonfour m&’éﬁe_wzfl@_radded slowly
73 mICe@ lénSI)fi@M% QRAIA t& 'ﬂ%@ﬁ’[ﬁl’%lt@n‘i'ﬁ@x%ﬁ'é’%EM%&@Q@@@H@MHH&HQ%) at room
tempeFgrEesiduayvae washed withdwpelaarahRertiens efdaduane andiirge Hdfion was
comp Rtk partians:pirisohexane-andred ihvasuUum fokansiaptweighinlinBen heated and
allowdaetbylatunlinexang: tigated siticawasbiaingd BsadreaddigywineRowResdhant was
separa¥d@leohidafich. EXRMpIRILY & Rrepaiadon@f inethykaiwirinexafedreat@she and three
145 niligaibd acttivekshspensiondof 28vi @ ahsbcaliace JP2E0S facthylaluminoxane
treate@Y¥AR4aIRd ahdipetged five timnas witharg (i 1R v§B%)in 140 mL of

toluene was added slowly 71 mL of a 30 wt- % solution of methylaluniinoxane

in toluenexAibemadeGerparalion) atIegantampeiatureatddwine the addition

the temperature must not exceed 3WC, After the addition was complete, the

m3xtrre Was stiffed fepbali androwr at wamite mperRiecNd thetbeaterhad$urged
five tisdlaweiehtarsfiiux fon fourhours: Mtergoeling dowriQ raasd temperaturg thea 30 wt-
% soR@IYENWastEeRAIAIRG i filtatisnelheArsighde was washiod \With e 1dbhperature.
Durinithpadignsnohtolueperanetitee 240snleRPBIONS Rftdsahexanaand drieghiplete, the
mixtube Gk iQCoRstantr weight: bheodethiplitinexaneteatedsdisadva®wed to reflux
for foeblaingd asa teaiflowingrpendsnnanyialehot 40:8gvkhCOMPAIISONAA by filtration.
The rExamples Waadwidb tvwomare miolgsitieactionstambe:abserved ¥hild. portions of
isohe-a@iding theiMAR . vibeuabiainedsmethylalimmexase {eRieehsitica: exkhitits @lica was
obtainédge ameeumloafismplpasticles (feagorerts?s Bxample:tiSa: Ry eRamgien 17a and 17b,
a ma&tsupposiied reetadecena catalyststAad afiie methylaluménoxane trepted obtained
methysiligaprepateddnddxantalexhiiswenergelagemin o Hitad glassditenamants).

column with a smooth :arrface. 1u a separate flask 313 mg of

rac-dimethylsiianegiybisprmethyl4upp beaz aivdenylzi ceniys dichloride

were mixed with 44 rnL of toluene and 4.9 rnL of a 30 wt % solution of

methyladgminoyaneciniaiugnetAtoamariee £Larpanationsphhel SiirPkvasle 17a were
placestifrediatd@@msiemperaiurefamoney hpur imgive aideeplyradesetationadkhis3 mg of
rac-diSQIUos Iwas ten cameftiy-addest o topaf the-coethylaloninexane tteateed with 44
mL ofStitaene and 4.9 mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle
Corporation). The slurry was stirred at room temperature for one hour to give a deeply red
solution. This solution was then carefully added on top of the methylaluminoxane treated silica
and slowly filtered off within approximately 30 minutes. When the surface of the colored
solution reaches the top of the silica, the filtration process was stopped and the filter cake was
carefully and thoroughly stirred by means of a spatula. The catalyst was then allowed to rest for
one hour. The residual solvent was filtered off and the catalyst was dried in a nitrogen purge to
constant weight. The catalyst was obtained as free-flowing powder in a yield of 17.1 g.

Example 18b: Preparation of supported metallocene catalyst
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and slowly filtered off within approximately 30 minutes. When the surface of
the colored solution reaches the top of the silica, the filtration process was
stopped and the filter cake was carefully and thoroughly stirred by means of
a spatula, The catalyst was then allowed to rest for one hour. The residual

solvent wag filteyedhefhameh he catalatvasdried i A ILHRGRN RUFSaHDIe 17b were
placeCONatantweiBhys Tinercatalyshwmas whiaingd asHragflowingpepydatdmasyiels mg of
rac-diﬁfeﬁ?yﬂsiﬁ?@ﬂ’i?]gié@;ﬁieﬁfﬁp@@t%ﬁiﬁﬂ%%%éﬁﬁiﬁf|@R_%'F@fi%t@&i¥fé fdxed with 40
ml_ ot fo8ref the methylajpaniaaxaes Jsaated silicr dmieparemh iR m¥ampaddd (Albemarle
CorpohIén plagedsinrs fittedsalass filtebas agabemmmwithha smeopthstyfase i @eply red
solutisepanaie dlask2 e ehrtdetyiisnetavisilanediviRistZ-natnvhdsdxane treated silica
and sRRMZoINEERYIIziFcRMMMm gighiideveremxpdisithwilenitiof talkmpe andid-2olored
solutifALr&fcAB0Nut 1% salutioni pEanetb Ylalumingabesinetuapgpiiemartefilter cake was
carefuBOrpQrationghine Sluiey wasmstitsest atsioem:. tempenatysedak eane houxteigyeest for
one haudeeRdyrEeusPhaiot Ts soletignwasdhes eargfullyvaddeddm topiabthe purge to
constdRelieyaltminaxaue dreatedosilicad and slowy filtesed @ff wvithinl@pprexinately

313 minutes. When the surface of the colored solution reaches the top of the

silica, the filtrption fraeesswam SOPRaD ARG thefiliescakaanas carefully and

thoroughly stirred by means of a spatula. The catalyst was their allowed to

rest for opg hour. thhenesidualsalvemntvasHditteradaffiaashihe catalysipyuas 7¢ were
placediied Wi@enivRISH P ge i Lonstantwesnoith Thereatalyst wasbiaingd 8 mg of
rac-diffeerfiRwingdRewder-inahyieldsofblé g dExampte dide: Bieparationere mixed with 36
ml_ o®fistpperied metallosene catalystdbhidroafitenmnethyrlseincixanatieaiedbemarle
CorposHiganpraparerhinyExamplerdd aweken plasperimaciritiedglasslilier gs@ a deeply red
soluti6@IUMR withtad smagtihsuthZgrllin A gepanate fask @ BttAygadfminoxane treated silica
and slowiglimethydsi@nediyihisigpraintdip-Ienzaindenyizirconiusidichlaidge colored
solutidvereaphixechwitp 3G @l ef teluenefand:#hO pradet avad wippiel seluting Bfter cake was
carefulgthydahurongxangiiretobyenefAlbemasieucotperatian)t Wie sharyNased to rest for
one hstifrath@ksgantenpaiatue foranedtoundalgiealdaeply @kdasplutiondfis purge to
constBplutiamwasdhengarefulyadded anfiop-nbthaapethicylafinpianxanzoreated

silica and slowly filtered off within approximately 30 minutes. When the

surface ofdhecoeloredxselpliornreachastibe topmeflifialsiticeothecfiticadianilica

process was stopped and the filter cake was carefully and thoroughly stirred

by mears.of athpaiuaspthe aatalgst was thiem allawedxecesordese Ho@n°C and 1
mbar Tdi€l tesitiual Isolvennsashitaredlaiil and thetcatalyst was sriethina@witso@and slowly
20.9 pUrge to3oonstantougight of hecaatalishivassabtainetiasdreetitowing povydestion) at
room tarapyieidef POlng. tConiaaiat ieexampte o nRrepaatiar«@f 30°C. After the addition
was dneflalubaingxane tieatedrsilic@or avdostivigd suspensiemetBEg. ofsdicalvent was
filtere(Graca XKRORLD, ieries at1l80¢aandd imbattamlemowssehOD < 00.5 wt%

and LOT = 2.6 wt%) in 41 mL of toluene was added slowly 20.9 nmL of a 30

wvt-% salutigpuatimethyialblioiorassiatioluena thdhemante.Corparation)sat

The methylaluminoxane treated silica prepared in Comparative Example 19 was
placed in a fritted glass filter as a column with a smooth surface. In a separate flask 239 mg of
rac-dimethylsilanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride were mixed with 34
mL of toluene and 3.9 mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle
Corporation). The slurry was stirred at room temperature for one hour to give a deep red
solution. This solution was then carefully added on top of the methylaluminoxane treated silica
and slowly filtered off within approximately 30 minutes. When the surface of the colored
solution reaches the top of the silica, the filtration process was stopped and the filter cake was
carefully and thoroughly stirred by means of a spatula. The catalyst was then allowed to rest for
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room temperature. During the addition the temperature must not exceed 3
OC. After the addition was complete, the mixture was stirred for t vo hours at
room temperature. The solvent was filtered off and the MAO treated silica
was died in a stream of nitrogen. Comparative Example 20: Preparation of

one hskPRortedsaaiallocene calalystthe metyiplumingxana dréatad sliedrogen purge to
constaHeRaIad. M QMRRALYVE EKﬁ'iﬁﬁlﬁa@QrE‘éaﬁoW@Fgeﬁchﬁlf iktediglass filler @s a

column with a smooth surface. In a separate fl 239 Fn*a of ra

+iirnethvisilapediyyRis(armgthyl 4. brignzebasiarayhiziuanitbtadichlonidesyvere
mixed with 34 mL: of toluene and 3.9 mL: of a 30 wt-,~% solution of
methylalypingxaare ispialsene (AlbenajiefeeROAUOR RN BlUE¥IWAS 80°C and 1
mbar STEARIQONDIBMPERAre fRijoneihourdegiveia deep red (SRltioRad Rigled slowly
20 mLS9M|90 was| tlﬁ@ﬁ&@ﬁ%ﬂlﬂeﬁﬁfﬂﬁﬁrﬁﬁl&%&f@ﬁ)m&w Xl@lﬁéﬁhﬁﬁé@&ﬂfﬁ@ﬁ%ﬂ) at room
tempeSHiGae. ancislowy filteriach affewihinARRFOXIMAtRY 3Q-BNUEE. \Khen theaddition was
compRufage afithereolarediselution keachesdoe iorefthe sificawthe fMalien heated and
allowMQ@ﬁ?@fWﬁSf&wdn@ﬁﬁ;Ih@tﬁlf-eé&ﬁh%m&%eﬁé%hﬁ[Eirﬁb@ﬂ@mh’:}ies@m‘ént was
separydnpsams g ghspawiasiline catalysihvasvifeiralloneehto sestdes 58t@Q0&ne and three
100 nhoPbrThe; resicuialsalent wasdilieradeihand thetsatalystwashdrigeiiyl@luminoxane
treateMHIRGER RUWBR IR IConfast weights Fhe ¢atalystwrssebtamed as fret flowing,
powder in a yield of 14.5 g. Comparative Example 21 : Preparation of

tnethvialgtsripaxarte weatgsdsilica iy astirest suspansianef1ldne @fisilica

(Grace XP02107, dried at 180C and 1 mbar for 16 hours, LOD < 0.5 wtt%o

and LOT] 5.2 gbowifie) i éh§ 1ot ohtolbengwas adiadalpwid 2Ly Bikpafaid® Example
21 wend- QR &plution;atmeathylalumpinoxaseimtaluene tiibeniarecc amperapamiatiask 243
mg of GaMdienperaediPLiing; Hieaddisomtheciemperatiee st ek exerRed ere mixed
with B0@IAleidhRdditionovas Canple® whemixiuiewas st thfomhalk at haubluene
(AlbeRatRO0bIEHIRESAIUNEL aRE the R heatad and oshowet teateflurofasfoubow sive a deep
red sohft@sCOnliRG:SlawontavEROMLEE BARETAIYIrgithel SRIMePt d¥ase SeparatgdRyioxane treated
silica fieagioR: Y MBtEesiduE wisivashes imitie waoldizhuret. FoRiansofiatenerangd colored
solutidiregchBOhmtopoitignssafdsohexaneang shoeesinwactidpptad eaastantilter cake was
carefulN@ighd. thbe methWaluaippxane stigatedssilicamas ablainad asantigRrilewingest for
one hP@WilRe irsadyigldoidd &4 Qanparativel Exaoaple 22y apamiiorbattant weight in a
strean$UppArtedMmetrliogenstcaialystal:d 4 afffoe methdalumivoxaaskrpied4 .4 g.

silica prepared in Comparative Example 21 were placed in a fritted glass

filter as @ ealpmunivith a sipleah: sutiace:idn afsapakateiiask 23 wegaf silica

roc-dimthvisilanediylbis(2-methyl-4, *- benzoirt+iertylizirc.ortitun dichloride

were mixeds Withed4iibehiRibena @nd; b8.41ipd- (@fracd Wt 2eogokutiian0f1 80°C and 1
mbar ethylalutgrinoxartedrs telyenad Aloemarie worparadioniL Wres|wity Wasadded slowly
16.3 slirred asoemoteupenatu s iReoRe:howinta giveia deemded selutian. ddisoration) at
room Sahpiemwasihancarefullitatdded amniapafthensiatbytaltcainokana treatedaddition
was complete, the mixture was stirred for two hours at room temperature. The solvent was
filtered off and the MAO treated silica was dried in a stream of nitrogen.

Comparative Example 24: Preparation of supported metallocene catalyst

The methylaluminoxane treated silica prepared in Comparative Example 23 was
placed in a fritted glass filter as a column with a smooth surface. In a separate flask 464 mg of
rac-dimethylsilanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride were mixed with 65
mL of toluene and 31.6 mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle
Corporation). The slurry was stirred at room temperature for one hour to give a deep red
solution. This solution was then carefully added on top of the methylaluminoxane treated silica
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silica and slowly filtered off within approximately 30 minutes, When the
surface of the colored solution reaches the top of the silica, the filtration
process was stopped and the filter cake was carefully and thoroughly stirred
by means of a spatula. The catalyst was then allowed to rest for one hour.

and slh@yesidual solvepknasfillesethattgnddhecaialystwas driediersansi@ite colored
soluti¥yelghtHBsanstiegmrahoitiaeennd haealaly ptovas ablainedRa afeerdlowiidtake was
Caref@@%@rtﬁbﬁqﬁfﬁlgf Qfitddhy: &@H@@@'M@qﬁ@@ﬁ@c@ﬁﬂfm% qHen aﬂfow_e_d to rest for
one hnethyalkisrinaxaste dreaigd sitigadlorrasiirigd siaRensian @idbiR g AkIleR purge to
constd@FREREX RO 1A% ghiechab bhAt @ndalieabasnfar L fohridisinl Gk 0458 WI

= 2.6 wt%) in 50 mL of toluene was added slowly: 16.3 all, of a 30 wt-%

solution oh metialminexiras irtgliene L ARemara Garperatiar) @l (e

temperature. During the addition the temperature must not exceed 30C. After

the addition, Was<eompleteidhe mixture mascstivestfox o houraald@enBo°C and 1
mbar BMPERIUE LThe salventwasdiltered off andthe MARQItrepisd sikiGawasied slowly
10.0 ©riegfin astigam afinitRgen nfeaipRaitivexEXampleR4ad(apsuatoR @forporation) at
room S4paHed-Metrllocene.aatalisththemetaviaduming datse deeatetsiligeer the addition
was dorgpriedtin: GRmparakive Rxavapier2@wanwplaeedion? fettedrglass filter agwant was
filterc@QIEMANIA & $reQetssuHaces Whahseparaieifiaskd®d78agl Yortions of isohexane and
dried lRedimathyisdanadiyllsis(2-methyl,4,5-Isenaoirrderz_yl)~irconium dichloride

were mixed with 65 all, of toluene and 31.6 ml, of a 30 wt /o solution of

methylalogiiaxane: intahkisee ¢Albepaaip IRl mbaa1shsimy wasyst

stirred at room temperature for one hour to give a deep red solution. This

solution was thenyeareiulyxadd et andaniel thegnethyhaltunipexane eatgde 25 was
placesilica bdtang slowlycfiltered affitiinapRreximaielyade. minuiesaMvbendhess mg of
rac-dis\diaasiphtae, oslgregcsplution seachiesthe) lop afithe giieasibe filttienked with 40
ml  oPfORRSS Was Bigppedandithe filtes cake wasneaigfuliyansk therpualy stifretemarle
Corpd¥timeanshef shspatulas Thecatalysbwasthpn allowes todedtdor ©neitow . deep red
solutidihertesighialisalventwas filterad,off and shegatalyst wias driechimaxaittogencd silica
and sRIge fMrcenstantymgightpphe Gatadyst was ohteinew ashatheeiewingf the colored
solutiPOWwdenhds amyield of 26 3i0cL amparaiivenbpranipienih: fsppatatianied filter cake was
carefumgtidahsningxgneitreated sitiea Hoaasitired Buspensionaisaige afsiligato rest for
one h{araCeeXxBH2IN Godried whd8DRr6d ard ahdnac fen 1 KavisidOR <Qthvapurge to
consteNekight=2h6 Wity Al aHi0fdoluehecwasasiedpovsiomy aldddekefee30

w"-t-% solution of methylabuniaoxaue in toluene (Albemarle Corporation) at

room teropaigiteyOBkingghe adeitipn thedempeiaited mestioetexeaen 30C.

After the addition was complete, the mixture was stirred for two hours at

room temperatwe thersolyeniniasxfiterechefd, thecMAkptieated silieawas 7a were
suspe@ahed dhrad tioTes My 7 Snmil sepstigosfokisohexapedtlc- dimethylsilanediylbis(2-
methyl-4,5-benzoindenyl)zirconium dichloride were mixed with 20 mL of toluene and 3.8 mL of
a 30 wt-% solution of methylaluminoxane in toluene (Albemarle Corporation). The slurry was
stirred at room temperature for one hour to give a deep red solution and then added to the
methylaluminoxane treated silica suspension. The metallocene flask was rinsed with 20 mL of
toluene. The catalyst mixture was stirred for two hours at room temperature. Then the solvent
was filtered off, the catalyst was washed with three 140 mL portions of isohexane and dried to
constant weight in a stream of nitrogen. The catalyst was obtained as free-flowing powder in a
yield of 14.0 g.

Comparative Example 28: Preparation of methylaluminoxane treated silica
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dried in a stream of nitrogen. Comparative Example 2.6: Preparation of

,Ssupported 3netallocene catalyst The methylalumainoxane treated silica

prepared in Comparative Example 25 was placed in a fritted glass filter as a

column with a smooth surface. In a separate flask 283 nag of

rac-dmretthylsiianedivipisineshy -4 2-beazeindsnyb ziconitm dsBIPidR0C and 1
mbar YWerEsTRERS Wittb40 orsnleftaliene rnd 19308 hnof @ 39 Wir% sehtiRnsofdded slowly
62.5 mmetbylaluminaxanglinitlugneddiemaile, earnaralionle Tha i dvesrporation) at
room HifedALFOAN BN RS Ate farRO e RPUri@ divie s deepxed dsbtionfithige addition
was coRhgtian was thensaretdllytaddedemiepiefiiReaneibylalumnyipaxane treatedvent was
filterc8iligR BRdSiandyfitaracath witbincppnoxsiately 3adnisstesdMhes the mL portions
of isofbkiace.afithacplarestspiutiopsieachesdn@topref thesilicadhaifiltiatian obtained as
free- QGRS WASStARPEdIand toefilter cake was carefully and thoroughly stirred

by means of a spatula. The catalyst was then allowed to rest for one hour,

The residualsotvent wasditered off anskihe gaialystwaserieddena aitogan

purge to constant weight. The catalyst was obtained as fi'ee-flowing powder

in a yield ob16 & & Ganpatdlivenbxample.dat Brrpgiatien ofsurpestestive Example
28  woetalgsparicatalystl3. .ng ofthetghietylaliminoxgaestteatRdiSilie®) mg of rac-
dimetPyepRIRd N tEample)’a WeEs, SuapedgecthBihratcploiodeenerd dked with 41 mL
of tolsepararadlask284me efispendlimethylsilanediyRis(Zminutes and then added to the
methydlgthifod frbenzaiatiatavidzperitz meichiariecuesgimixechwitnd Mol mL of
tolueri®|Ueecand, s Srkued Ra3Gui% selutiomehiangthybalr asrinexaiae. imtelignesolvent
was flAVReNE|eHe QEIORAIAN)s TheHSURWas cstirNedhat reafbignapesakidie fer.aneiried to
constAiRUrdRBIVE @ seepred setutien and themadded tpthecmeflndalagingxainevder in a

yield iept@dgsilica suspension. The metallocene flask was rinsed with 20 ad, of

toluene. The catalyst mixture was stirred for two hours at room temperature.

then the celveinhiwas:filienisd off, the saliabyist tvasvashednyithhthreetd40imk

portions of isohexane and dried to const lint weight in a stream of nitrogen.

The catalysh wascabigipesias teesflowingsnawderibeaxyei of I#i@dat 180°C and 1
mbar ©@MPanatiye Bample-28 . Prepaation of methytaluminoxene liieateehsilicacaslowly
84.5 thD astrsd \suspeosienb2LLt ofsilitm (aracenBARE0 [ dves atcl 8O andon) at
room lerpoaities. Iouhiaurs d LBl S mcRifeanet 8lst2:6tiext0&Imbeoof teluente addition
was cWapladded siowlye62ab smbraf &30t Isalutiorehinetindaluminayanenmeated and
allowtaluenefiAibesaiarCasperalion) absnam dempearatisen Demperingadeitionvent was
separdi@ tgMpieraturie Thestpiiexceed 306l Aftarthe 2¢lditionowas compleiedhad three
280 ninpduienyas siiechier Ao Mo srat soenmtemperaidrey Jibet SOlveRtatdsaluminoxane
treatedili@red oif, dberifiegicie ashed with dwaef @3 Riklportiomsof toluene and

three 103 mL portions of isohexane and dried in vacuum to constant weight.

The MAQ drepdedisicaanascobtamegaasion of supported metallocene catalyst

11.5 g of the methylaluminoxane treated silica prepared in Example 30 were
suspended in 69 mL of toluene. In a separate flask 231 mg of rac- dimethylsilanediylbis(2-
methyl-4,5-benzoindenyl)zirconium dichloride were mixed with 20 mL of toluene. The
metallocene suspension was stirred for 5 minutes and then added to the methylaluminoxane
treated silica suspension. The metallocene flask was rinsed with 5 mL of toluene. The catalyst
mixture was stirred for two hours at room temperature. Then the solvent was filtered off, the
catalyst was washed with three 115 mL portions of isohexane and dried to constant weight in a
stream of nitrogen. The catalyst was obtained as free-flowing powder in a yield of 11.4 g.

Comparative Example 32: Preparation of methylaluminoxane treated silica
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free- flowing powder in a yield of 30.9 g. Comparative Example 29:
Preparation of supported 3netallocene catalyst 12.21 of the
methylalumltoxane treated silica prepared in Comparative Example 28 were
suspended in 41 ml, of toluene. In a separate flask 240 mrg of me- dichloride

were m_"iQﬂaV\éll'ﬁh‘ré'é fitpeidpikeneshe 6?'@%39‘%@@&59@&92@‘?[‘(}%@& stin@eC and 1
mbarff@f 1% ﬂﬁ%ﬁ?ﬁ@mdb@m QQthBPZrE'.%tWM WQWE%Hﬁﬂiﬁg&WQ@added slowly
80.0 ﬁ%sﬂﬁﬁsmw-[hﬁ @m&@cgﬂﬁlﬁﬁghamﬁm WithotuBHe Of IQIHRINR. TH§oration) at
room ERHYRIMEIDTRI MBS StdeH: far wWadngHe @i oRm: tehaRerabdreo them the the addition
was cSRIVRIM, wasfikeredvall, dhecatahstivas washechwithdhige kiR mid RREHANS ted and
allow&f |ﬁ9@@ﬁﬁﬂ@&”%d¥'%ﬁ%.Cﬂﬂ%ﬁ@bﬂﬁighﬁdﬁ/@ ﬁerQ@ﬂlOfdﬁ'ﬁB@ﬂ@tﬁbeTm@ solvent was
separdiaiabystivasi abtaine cbas fre@-HlowingRowdenin asyiald ¢bideTof toluene and three
250 nfFompRimatiye fmple A Rreparation ehnlettundalnmmpxaneHéaatesy silicainoxane
treate§Os AiSHIKIAE SMeRRASION AEL8ISvE QS sHlicacdGracaPeRAD T, dried at 180C and

1 mbar for 16 hours, LOD < 0.5 wt% and LO1 = 2.6 wt%b) in 141 mL, of

toluene was pstdadsiowhip 45 1Ptepafaide i stipposelttietBbcene catalyst

methylalu3ninoxafe in toluene (Albemarle Corporation) at room temperature.

During the gdgditionitbestemperatir xaHst iakexcereh 3depMitenthe adadlion? were
suspeMRg GOBIPIst e, pHX e WakstrreddashalfaR BouE alrpam 1empesatkteeflask 203
mg ofRgiipReheaiaenn 1ailtpwed do reflsix fenfomdepyns: Al s0aing Hawniere mixed
with 390f) iemprEide theisolentavas osepanaieddafiltationuihedrsidugswased for 5
minutWaghech Wit 8ve R8Amhattians afdeluene apd shieesiRBenRbportiens@fyst mixture
was siBeh] fxane avdidied o vasewmdegonstanisweight dhetmethviahiIninaxaned with
three Ure@ted siieaonas obisipethasadfi@e-dawinghpandetisha yeldeéAl.8fthitrogen. The
catalyGiamapartive Examplel 3l ppaiion of ruppented inetallocene catalyst 11.5

g of the iuethylaluminoxane treated silica prepared in Example 30 were

suspendechinp@B3mlpefjalieneo g sepadale iaskead Langyof rac-

dimethyl:,ilanediyll isf2- metltyl-4,5-6eltzoindenyljzirconium dichloride were

mixed with. 210 slhefieluenguhhe xnetaliageneaisuspaosigpivasstirgsddora were
placedniindtesteadthentagdded ochemeiniialuminaxanerdsealed sifieate flask 296 mg of
rac-diSuUSpERBIgRdHne setalogenestlask was snged st drnli ol iaideneerEhgixed with 40
mL ofatalyst mixtueemas stirsedveriwelbauiSodthealiampesatueeinl Renethe( Albemarle
Corposelient was filieredveff, thierccatalysbwaswasheswithr thige kb ol gortianseep red
soluti®f.iSohexane and shigdiaeamsigniweibh ina ostream @hfiklogeioxbie treated silica
and sGatalystiwasiobtainediasdppeofloningypowdemine yieldeaf fhk4aiface of the colored
solutié&zoraparative Exaatple:321iPyeparationiohipaibydaluiainoxpee dhaatedfsilieaake was
caref§ ad ahstisied Suspensionatadk.0fnahsiita (AcaceaXR0RA0hedrigthatd to rest for
one hd@0Thaméekitlual solvent was filtered off, the catalyst was washed three times with 50 mL
portions of isohexane and dried in vacuum to constant weight. The catalyst was obtained as free-
flowing powder in a yield of 18.5 g.

Example 35: Preparation of supported metallocene catalyst

12.7 g of the methylaluminoxane treated silica prepared in Example 17a were
placed in a fritted glass filter. In a separate flask 228 mg of rac- dimethylsilanediylbis(2-methyl-
4,5-benzoindenyl)zirconium dichloride were mixed with 33 mL of toluene and 3.7 mL of a 30
wt-% solution of methylaluminoxane in toluene (Albemarle Corporation). The slurry was stirred
at room temperature for one hour to give a deep red solution. This solution was then added to the
methylaluminoxane treated silica. The mixture was thoroughly stirred by means of a spatula until
all solid particles show the same color. The catalyst was then allowed to rest for one hour. The
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mbarfor 16 hours, LOD 0.5 wt% and LOI = 2.6 wt/0) in 2150 nil, of toluene
was added slowly 80.0 mL of a 30 wt-% solution of rnethylaluminoxane in
toluene (Albemarle Corporation) at room temperature. During the addition
the temperature must not exceed 3t0C. After the addition was complete, the

residud] XBNevas strsedyien Raltiarheir @t roem tempetritieapshthan heatediandream
of nitélawedde gl faisfona heurss Alereaehng sowdn o Jgemitempeyature the

solvent was separated by filtration. The residue was washed with two 2513

mL portiprg,ap toluenepachiviess 2RhanalRariensafdsebexane and dried in

vacuum to constant weight. The methylaluminoxane treated silica was

Obtai”edI%Sa?sﬂ‘f@é‘de%\éﬂ@ﬂsRm"&efd@ a yieldief 424Q. Gamparative Example- and 1
mbar 1881 Q_ﬂ%ﬂﬁfﬁ?l@@tWPF)Q%%@E@H@E@%%?MSI %xﬁw&ftm&ﬁm added slowly
79 mIlademMmPRANS taatrm ﬁﬁﬁﬁeﬂfﬁﬂﬁfﬁ%&ﬁi@ﬁ‘@é%@@e%ﬁﬂﬁeﬁd%@&%ﬂﬁi@ﬂ) at room
tempemb@ktabiene and coolrs O Reans ha ics batBedmasenanataiiagdition was
compR@3 tmgafviaccdiraethvhedanediylklissZsnetliviada-tdgpzainrlentlilzireaniedied and
allowe&lichloridr,wete mixedowithademteftaluensyang alsersoledda @i (Ih&olvent was
separdRetaloglnatsispansies wasstirkessior viminwtes anghthepragdeditetigne and three
155 ningibiialumifrRyapeieatrdisilieasyspansian cdeaeatalyshimXiy i@ easuminoxane
treateSHIRE fRistvnliRrasal @EIbhentpevs@ivent wasditesed off, the catalyst

was washed with three 120 mL portions of isohexane and dried to constant

weight inEaastigan7obrijiaaenn bheusatalshwasiobiainegasfree- flowing

powder in a yield of 1 IA g. Example 34: Preparation of .supported

metallocens catatysle 1Ry afitheoniethvialupinoxang pated silicaample 36 were
placePigRaredd Examnterl {a werrnlaced inanlisted glass. filler asa-eelumik Wih mg of
rac-dish SIMASTRsuUrfAeey MReagparatetaskig96nBgiRbnium dichloride were mixed with 37
ml ofregndrnathyasnianesirylsgsd-meihykh o hasnerRlemibxBigomitiiene (Albemarle
Corpddighygyidenvernemyixedswith 48 smlfitoleanr@andel B imbnefiRal &/ts%e a deep red
solutis@lation Limethylaluminoxass:in teldene ftAlesrane nieerparation)x Ime sy silica
and swagystifreeedt 5o teMPasptutenfergne haumiagivevadeereradrseluti®nhe colored
solutidhie soledian: was shemcarefullyaddedion fepcetdheamatipdalumnexanéer cake was
carefilligaied il g slewlydilteresh OffwithimappToxinaielyt 30 mineHesioVBe o rest for
one hthe SitaeeiOitheocalarechssplution seaghesmtheatap afthe silicaitheditt@tiansurge to
constdpogessivassiapned and dbe filtarcake was isaredultieantithpraughly. stirred

by means of a spatula. The catalyst was then allowed to rest for one hour.

The residuahsolvent wasafiltered offcthg atalysk vastwasiledi three times with

50 mL portions of isohexane and dried in vacuum to constant weight. The

catalyst was ebtainedspsHirer Jlovwingpawdenin@iied b8, gireyampdeC and 1
mbarf3b1 Prepasationofppartedineialioceneveatalist 42 A, 4fabthene was added slowly
62.1 mietbrialaminexaneltreatedrsiicaprepareekinhExampledéa wekenlacedribaution) at
room fettedrglass filtemmdnia sepatatetflaskad28arg: efukdeot exceed 30°C. After the addition
was coipethylgilanadiyibis(zs el for half an hour at room temperature and then heated and
allowed to reflux for 4 hours. After cooling down to room temperature the solvent was separated
by filtration. The residue was washed with two 145 mL portions of toluene and three 145 mL
portions of isohexane and dried in vacuum to constant weight. The methylaluminoxane treated
silica was obtained as a free-flowing powder in a yield of 49.8 g.

Example 39: Preparation of supported metallocene catalyst
16.5 g of the methylaluminoxane treated silica prepared in Example 38 were

placed in a fritted glass filter as a column with a smooth surface. In a separate flask 277 mg of
rac-dimethylsilanediylbis(2-methyl-4,5- benzoindenyl)zirconium dichloride were mixed with 40
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4,5-ben~oindenylizirconirr3n dichloride were mixed with 33 nil. of toluene and
3,71 nlL of a 30 wt-"?% solution of 3nethylalunuinoxane in toluene
(Albemarle Corporation;. The sherry was stirred at room temperature for one
hour to give a deep red solution. This solution was then added to the

ml of RERYAkHAIBG aNedrepteoilicasdibgdmisturamtharesay s{ifegeeRY (Albemarle
CorpdM@dns of g spatklawindils@hsolid R%M'W%weﬁﬁrﬁﬁecﬁlﬁfv 1heratalystep red
solutiaTHeRAHQWEH 19 fIest tarquRaued b B sesidualagvanias sleWYated silica
and sfilterediotandirescatalyapyrasigiiedytosconsiantyvaightinigstigame efpthéertolored
solutidit €atalystwas pbiainedinsfrar fawine PewRSess hasyieldRiilsh8 theEXrmRIEe was
carefu3: dteRRIRIIRAIOTMetavighnuingane freatedraiicardigsa st ad SUSPRREON rest for
one h&h3AR0&fi Gilica((crace xPOLZLOT Arigadahs 8Ata1andwhsrabad far LRiRess, purge to
constdeeRefeBo MY 3R b QO bzl t¥ohrir-Ho6 Mk sitaltiene Wasdasdtesiowly

79 mL of a 30 wt-ro solution of methylaluminoxane in toluene (Albemarle

Cor)oratiomnat Fopmpiepaparatus e nibiig il the additiondhe Jempgrature must

not exceed After the addition was complete, the mixture was stirred for half

an hour apream-tempepaiieraadinenshgated andialloweehtoniefluy i dh8iameter:
20 mibRk; After Goalingdowntaieopvienpriatune the solNanl wass(sepaiatedbyr for 16
hoursfiltt@tion e residue was washed \With fyent56rmlupaEtions fdalueneand mL of a
30 wihveesdhBdnl portigns,oflisahexane and gigshin vACURMR CoRstRM VRGN room
tempeFigraIeshyladuminexanen tieated siligawasiebtaineg-asdasfirae-flawingpawdabn was
complft@ Yieldek &8:0vehsExtarap|€o3 Tidfrepakation of supnerieermetaliogentn heated and
allow€atalysiht 5rg obtheivethylaiwninaxaae dieated siieampranpeechire BXxampleent was
separa38dVET € | pheierd Tha ditied glassiiliar @svatcektmis witt asrieathosusiaege ind three
150 nd sepacte dfaske2nngrf diaattHirngihvisilanzdiyihis @oiaethvhé methylaluminoxane
treate®eNZQINAERMZITEOMUNTdichinvice waradnixedynith 37531 of toluene and 4.2

nil of a 30 wt-% solution of traeth54alumirroxarre in toluene (Albemarle

Corporatixajjibe sluprypiasistirseduphree irmapetatiyeafarene hour to give

a deep red solution. This solution was then, carefully added on top of the i

rethylalunypoxage treateehsilicanans stowly fikeredi aff pvithircapproxinnately40 were
place@ B drinutass Whemndhassudacenal i colaredthsalution. reachesathe tapsRIANE mg of
rac-digiieay1thefitiatisin preeass wastsioppedang ithe filten cakawre wareflyandith 34
ml ofthieughiydstirseshbymesmsyeba spatia. oihacaiaystivas theinatowed tQ\ Ibemarle
Corpdi@sbfor Ohe hioury The resiciinbsalvent wasfilkeied off and theucatalysiavasdeep red
solutigiierhin sonitiogempulige tardanstamdaiaighbpl hetbatalyist wasiabtamnediasted silica
and sfeedsfloingpondernina yiglehoinlatddy,; 3Exampies38VRegpaeatiorfak of the colored
solutisRatndadutiadrcopastalicedtad silieailendstipedsyspansioppefll 290 €o B silieke was
carefulGrage tXxPOZdY sdried By 1806 and Ipambariticl@howiswhORed, blMiv2dao rest for
one hand ThOtes210avi%h%00) Wad 45tentd efffalue ne: was lgededssieldyto constant weight in a

stream of nitrogen. The catalyst was obtained as free-flowing powder in a yield of 14.7 g.
Example 42: Production of supported metallocene catalyst

20 kg of a supported catalyst were prepared according to Examples 17a and 18a in
a pilot plant.

Example 43: Preparation of supported metallocene catalyst
12.7 g of the methylaluminoxane treated silica prepared in Example 17a were

placed in a fritted glass filter as a column with a smooth surface. In a separate flask 303 mg of
rac-dimethylsilanediyl(2-methyl-4-(4'-tert-butylphenyl)indenyl)(2-isopropyl-4-(4'- tert -butyl-
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62.1 nil, of a 300 wt-% solution of methylaluminoxane in toluene (Albemarle

Corporation) at room temperature. During the addition the temperature must
not exceed 30C. After the addition was complete, the mixture was stirred for
half an hour at room temperature and then heated and allowed to reflux for 4

phenyRtiSn Al caalingliende veamismparatute the salyeehwasiseparaied a 30 wt-
% solﬁﬁ(fﬂtfﬁ‘tlﬁ&h}-rﬁuﬁﬁﬁig%;ﬁﬁ@/% Wh@@ﬂﬂ@lﬁ‘é&%%ﬂ&kﬁﬂ@ﬁgpmﬁ@ilﬁf@eﬂﬁs stirred at
room AdERErd 49rdkhe RAHORS Sivisahexne andrdied inivacuhn R ReRBEMs carefully
added Vightidheometylaleminexanedkaated silica wasobiainedAs @ frRRrdlOWIRg within
approRRMMEEY IRpanyigle:of 9 gh Exampleo3 I LrepaationabaupRaethe top of the silica,
the fimghaloprNeGakalysldfHodg-ehithe: niethyalkmingxanefeatesisilicrontepargtred by
meandbEX3paRIen 3B 1werea Riacesk ihanflited elass-flteas @ cRIWMMHYItBsalsmMmaothent was
filteredUsfaGRdIMA sepBrate flagkidy forogmefaioereintetityisianedilybist2-mathcatalyst was
obtainkdag fReNZeNHeryhizicconimtichtardevere mixed with 40 58 nil of
toluene and 6 .5 ml, of a 30 vet-% solution of methylabaminoxaae in toluene

(Albemargaaperatiaarkiensiyppascstiiied i icormatarpgaerature for one

hour to give a deep red solution. This solution was their carefully added on

top of thearagtbylalumiegxandreaied siieaaaadssipwlytiierad offwithiple 17a were
place@pproximateli, 0fminutes. Adbem thersurfassoef therelored soutienfieaches mg of
rac-ditheroRiefiha gilicaetha fillration piacesemasriopard ang ihe fillercake wasl -
phenyCafaiiy aneotiiore uatto st echymgans, oh a spatuld.(dinecaialy stanas hen 30 wt-
% solallewed ie:neghfomianeaneur. tbheresidurlsalveobwasfibaredioffsanethes stirred at
room Catalysttwasrefigddmaunittogar pUigeply csnsianiongight, Thie gatalystwascarefully
addedoi@ineg asfree-flawingl powderdima vielgaf 1l 9, Exanpie40:fRkeparaionwithin
appro@fneiRyRhfmz U - XaRet eatedrsilica Maacstisred sispensioniet 2Ue2d@ off ahe silica,
the fisRARYndpiedsHicaimeppppdiclaldiametesalt waictars:specifiaissibiica31dirred by
meand¥Q; ParelyoitineachiSsiligidiied altl 8O tanekd forhafan ko Theutsid@Dolvent was
filtereQ.Sffd andcdt, 2.3 vtteibal 14 6omiaf todianavasRdaast siowbed 4mmayahp st was
obtain@Dah Net-%o soligtiony @fmiethyladrarzge-xan in toluene (Albemarle

Corporation) at room temperature. Durin-' the addition the temperature must

not exceeghidple 4 Aftecaeaddlision pastcomplelesdhe sniniute was stirred for

half an hour at room temperature and then heated and allowed to reflux for

four hours. Afies Caaling:dowaniaireaantemperatsiiectherspiventiva@xample 17a were
placed@paraiaddoylfidty ation. ok hectasidbievwas wasbaedswithchvonldQepayu ROMERS 0f mg of
rac-ditoddey1ei RRediRTer mkbly M- [@ortarts: ofl iseheKaniamnd Jdriech fro@eunm iR rt-butyl-
phenyCpngtantweaighturhhieciiethydalidemoxad Yitteases silicalwas abtadneehl)'oBa 30 wt-%
solutifieefflowinglpowderxima yield 0fe3 (A bemxamulepbdralRseparationefy was stirred at
room $tipperiaddniialiocenaicaialyst b4R@9f tbreetylaluminbxaneltteatedas carefully
addedsiliea preparedhin bxanymeudOnvesige treated silica and slowly filtered off within
approximately 30 minutes. When the surface of the colored solution reaches the top of the silica,
the filtration process was stopped and the filter cake was carefully and thoroughly stirred by
means of a spatula. The catalyst was then allowed to rest for one hour. The residual solvent was
filtered off and the catalyst was dried to constant weight in a stream of nitrogen. The catalyst was
obtained as free-flowing powder in a yield of 15.6 g.

Comparative Example 46: Preparation of methylaluminoxane treated silica
The methylaluminoxane treated silica was prepared according to Comparative

Example 19 employing 8.4 g of silica, 42 ml of toluene and 8.6 ml of a 30 wt-% solution of
methylaluminoxane in toluene (Albemarle Corporation).
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placed in a fritted glass filter as a column with a smooth surface. In a

separate flask 2.36 mg of roc-dnilethylsila3ledivihis(2-.methyl 4,

-be37zoindenel)zuconnnil dichloride were mixed with 34 ml of toluene and

3.8 n-al of a 30 wt-%%o0 solution of n-iethylalunvatoxane in toluene

(A|bemad%nﬁiﬁ’!ﬁﬁ’@@@)nﬂi@&ﬂlﬁfé@%ﬁo‘iﬁﬁﬁﬂ@ﬁéﬁ@ﬂ‘nﬁ@fﬁl@@é@ﬁ@ e forane

hour to -ive a deep red solution. This solution was their carefully added on

top of the@ragthyaluminexandrealed silica pansslowlydiltepachlflowithifple 46 was
place@RProKimaiehy 30mminutes. Ahem thesuriacsoal therslored sutian 1eaches mg of
dimetti&siRR QA e siicay theditration Ripaess Wwar stopped and the filtey cakewas-butyl-
pheny®pRREHY RRENArR et sl e Rynmeans @f asspatWeoling catriys! was thern 30 wt-
% solallewed te-reghfomianeaneun thneresiduisaleabwasfilbarediffsanethes stirred at
room EplysiyasHried K eoRstant welghtiodosieanRfmnitnegeniutioe Gatadist carefully
addedwas oigingd as freedlowing pewderr inaieldlds 8. E¥ampleidded off within
approRFRgidsiign ef suieponedineialiparae catalyst2iks ofiastappetedcaiglysthe silica,
the fiMerRPraRares Recaidiedoabxampi@sel saapdyvh8a ife@Ipjlofalant: &EXAMPIBirred by
meanésf PEgpanationotsupperied metallesene watalysirlehd Boaf thee residual solvent was
filterctU gty daluminoxane eatgckailica preraedinExamplastia weiehplaeed itad /st was
obtairféites assdilteran & &elumnywih & smeeth surface, In a separate flask 303

mg of roc-d imethylsilauediyl(2-methyl-4-(4'-tert-buttylphenyl}inden y1)(2

-isopropyloin(fratert iyl 9 4k respdizudenylizcauiumichiadde wergilica

mixed with- 32. mL of toluene and 3 7 mL, of a 30 wt- ..4, solution of

urethylahipingxae:inriehéeaec(Albasaatie G orpRr g ingshufi was Comparative
Exam§liTed @hpleomatempematineforonaihepidnigivaaddeephhcolared elutioRolution of
methyldigsabitior wasicarefullibasddedanion@iithe rrrothylalumirioxarie treated

silica and slowly filtered off within approximately 30 minutes. When the

surface ofdhecelored solifiongepehasthe opsehiba&ilicatateditratian st

process was stopped and the filter cake was carefully and thoroughly stirred

by meansehasnaulailhe catalist wasdhencpiawed odephienanehessle 48 was
placed hed esicipbBalvantwas, filterat off @nddhe gatalystovas drieg 1 cONSIRAMS9 mg of
dimetMigighhidiglntiegen Pu@e ckheeiaiyst Vyascabiamed as fregypitoping-(4'-tert-butyl-
phenyPRWRa Iy aciichotikhib@d Exaropliexdd e paration OlsuRROsRIA3 .9 mL of a 30 wt-
% solRtalgcane watahistickant gnofothendrethylahaminoxgneatieasedisiligarpreparetdrred at
room terpxantple bf aweareuiaced in @itiedoghass Jiteras ahe/uornivithy a snaathrefully
addedswiaaepinod separatehfiagkB2dnigoftVaedisilica and slowly filtered off within
approkigtvigitne iy (2 IWeth vid s(4Text-huty heryl sondesvipz-isopiupyy of the silica,
the fil{atitertppodyks |Jaonybzpeeayljzineatsmediehiosideanene ymixedmitbuddynitirred by
mean®biolupnelantit 8anly i Sthwi-alldwsdluiiossofonethylaluntinexaselial solvent was
filteretOlbEne dAleermalla Cosparatiom). aT hrrshuifypwas stircedsaint weight. The catalyst was

obtained as free-flowing powder in a yield of 13.6 g.
Comparative Example 50: Preparation of supported metallocene catalyst

11.8 g of the methylaluminoxane treated silica prepared in Comparative Example
30 were suspended in 71 mL of toluene. In a separate flask 247 mg of rac-dimethylsilanediyl(2-
methyl-4-(4'-tert-butylphenyl)indenyl)(2-isopropyl-4-(4'-tert-butyl-phenyl)indenyl)zirconium
dichloride were mixed with 20 mL of toluene. The metallocene suspension was stirred for 5
minutes and then added to the methylaluminoxane treated silica suspension. The metallocene
flask was rinsed with 5 mL of toluene. The catalyst mixture was stirred for two hours at room
temperature. Then the solvent was filtered off, the catalyst was washed with three 120 mL
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room temperature for one hour to give a deeply colored solution. This
solution was carefully added on top of the rrrothylalumirioxarie treated silica
and slowly filtered off within approximately 30 minutes. When the surface of
the colored solution reaches the top of the silica, the filtration process was

portioﬁEOBP%%@ﬁ@%ﬁH%tf&k%V@ﬁﬁ%@;%ﬂﬂQntrhoﬁﬁ‘é’éhlﬁ)b?tﬂft@gg@ﬂ. meaesteyst was
obtair SR The calRIKslwasthrMalioyweg o rest for one hour. The residual
solvent was filtered off and the catalyst was dried to constant weight in a

stream of hilrpaen Thepa@ivst yaspphiainad@s freactiowing powder in a

yield of 18.2 g. Example 45: Preparation of supported metallocene catalyst

143 g ofghe wethylalumingxansiheriad silisadrenaresipfeampled iR Warg, were
place®lacedinea flitied glass dikeroasndh- AU N WIth @ seRt sufacgaln@seRaratemg of
rac-diﬂﬁﬁﬁy@ﬁfﬁﬁ@&?fbis_(2-_rnethylindenyl)zirconium dichloride were mixed with 23 mL of
toluenf@Grdirneshwlsilariediyt(2omethybr(d r teft-briviphenviideny H2 SRRt ?PXIbemarle
Corpotatfbriprithuylryrhenyizadenyligbreavinign dichlasidsnwarrimixed withid$h Ril colored
soluti®f talkeng Rndithiambapf @ BON osolup T afdmethyaluunnexane inieldenta and
slowl{AtersarigrGaReT aliprxhasiury wasetirredhah rRORIERMPEral @ dRireM&olution
reachdtOUetR BINE B daaply alaTrehsolufiReIdNissaluipadvasl casefilly @ddethoRarefully
and tHoR@IHREstFRhYAMmIkioxarefreated slicaand slawiyciltared Qfftwithinfor one hour.
The r&RPIXioIatalWQ miruwesYhanibe siface &f die calvad salufiensreachescam of
nitrogthe 10R eftthessiliaaoshentiiratiose procasspyas stoppeseandrthe filter cake

was carefully and thoroughly, stirred by means of a spatula. The catalyst

was therrgligyuiediie restfprone hewarlhenresidualsalvientonase filteredsofca

and the catalyst was dried to constant weight in a stream of nitrogen. The

catalyst was btainechasdreacfloving ppwsdeards aielebeftod@ng to Comparative
Examf@lempasatineyixampie 46;Rigparatianotinetnydalumnosarig treated siiea, solution
of methy@methvhaluuiinexane treateghsiicaowasapgnared according to

Comparative Example 19 employing 8.4 g of silica, 42 ml of toluene and 8.6

nil of a 30amtpRigselEtampl Fetaluniioxans hdielane(Rlhermarlelyst

Corporation). 60 Comparative Example 47: Preparation of supported

metallocene grtalystiubhadatbylahninoxansteated siicanprepareEitdmple 52 was
placedC@MPAaty g ExamRie A6 wasnplaeed h dbidied glass falier apa8elEmR Withmg of
rac-dish SIM@othRdfaee Mesppaiaia,inskc@dantcaforide were mixed with 42 mL of
toluer@dinagthylsitanerivit2-methyl-4, {4oteithutylphenyldndenyiide in toluene (Albemarle
Corpds@piopYite-chntermhutylfahenylirdenyijzircassifaan siohiaride yiere Mgt colored
solutiwitiT84 mileliohenenandd6tbinlfca 38 wh oft tisoltigR@fuminoxane treated silica
and sWetlhylRidpihomneiinitolygnexiAbemasie Garperatiamsnl g Slurydyass the colored
solutistifediats raemtesipreailienfanonerhadn torgivesavdseplp saloied selutien. cake was
carefulljisisputian vas thencdasefulyinaddad paminp Dhdhamethyalumiioxaned to rest for
one hbigategksiigaandslawywfilteriedoff withind the catalyst was dried in a nitrogen purge to
constant weight. The catalyst was obtained as free-flowing powder in a yield of 17.2 g.

Example 54: Preparation of supported metallocene catalyst

14.2 g of the methylaluminoxane treated silica prepared in Example 17a were
placed in a fritted glass filter as a column with a smooth surface. In a separate flask 322 mg of
rac-dimethylsilanediylbis(2-methyl-4- phenylindenyl)zirconium dichloride were mixed with 35
ml of toluene and 4.1 mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle
Corporation). The slurry was stirred at room temperature for one hour to give a deeply colored
solution. This solution was carefully added on top of the methylaluminoxane treated silica and
slowly filtered off within approximately 30 minutes. When the surface of the colored solution
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approximately 30 minutes. When the surface of the colored solution reaches
the top of the silica, the filtration process was stopped and the filter cake was
carefully and thoroughly, stirred by means of a spatula. The catalyst was
then allowed to rest for one hour. The residual solvent was filtered off and

reachdb@ncatalyst wasitiigdiia @ nitiegepoLEgedacaopirRat maiaht. e catalysts carefully
and thoasiDiNainedes,fadawint Rewder i yield of d4s81@nGamparaliest for one hour.
The r&sxampigId&iRiepanation offriratydallmrirsoxaneitieaied siliea T RRight in a stream of
nitrogBiethivalidinexaue eated silica Was Riepaiedt AGceKding & Gomparative

Example 19 employing 8.4 g of silica, 42 mL. of toluene and 21.3 rmL of a 30

wt-% solatiapahianethvlapipadioxaxiadndelvenettHbrinars fHerperaiionlica

Comparative Example 49: Preparation of ,supported metallocene catalyst

The methylalinaxane tisated siicaipsaparechin rativer&ixample 8 parative
Exampias] Plagpibina:fitted gfassdiltanasa olurmhWwithdjassmeth sirface«n dolution of
methySeRaeHiaskn299. 829 afidimethylsiisnadiy(2-m

thvl-4-i"4'-tent-butylphenyl}iri+ieuyl}(2- isopropyl 4-i"4'-tert-butvl-

pheny llindsenylizisconium-diehiorive wersdnied it 3 nkabtehens.and

3.9in 1, of a 3.0 wt % solution of methylaluminoxane in toluene (Albemarle

CorporatjoR) mbag BlinyiMasstiestiat JaemiemrelaiiiefopaRe NoBkihgIVE 5 was
place@ifdecpiyicolorad salitiona Thissolwtion wasdhesueaiefully .added©niter 9f2 mg of
rac-dith@rpeindatiymngxanetigatashsiicms aad slavbniiierescRfbMathiRere mixed with 35
mL oeRpieximateis 30mintesMhen thesedagaitheceloredselutionieachebemarle
Corpdheidap ahtheusiicaastiefitratiop procassenasstoppead aneg thedilterncak®ly colored
solutiWas 6y el and dherek ablystifred oy reapsiiBespRttlaalheatalystwasl silica
and stbenyaliowed toffestfiohQpplQuhalde reigualsohwhsmashiltargdefanddhesiored
solutiGatalystoyasedidpbintBenitrRge hpUTER o CORStaRt Weightppbe satalystivascake was
carefiOBtainethas iiaeyflawiog PewdendnAyiglchoh 18:6 sakiommparative EXawgiao rest for
one h&Gk. Repaadion of ssppested metalocene watadyst ddvhg @fdhen a nitrogen purge to
constaReiylahuTHaxanestreateshsilical prepasatbinitopoRarativien Bxample 4304

were suspended in 71 ml, of toluene. In a separate flask 247 mg of

rac-dimethylsilanedhy(epanetbn/bAstipported metallocene catalyst

T-tent-butylphenyliiuderiyl)(2-isopropy-1-4-(4'-tert-butyl-pheuyl}indenyl}zircon

ium dichleride wetBdmixethWihZ00xdn ofttehuaneilithe aepetaliagengample 17a were
placedSUSPERSIANAVas stiviess forSuminwes arehthen adgded. ththeeparate flask 330 mg of
rac-cydiethialuninorangtgéiated Slieatsyspansion-tie petallnaens yilask wasn
dichldigedwithh&eaL wfttolgenes [T her cashlyst mixdure svasistised fantwehgues@tion of
methyl@@mitemperature;[dien thevsalvast was filiered) off Hhesoaiglystawagivwaghed room
tempevdtirthigenh2®anlidgiveartiesslplisohalantiane driedstoerastant civefght indded on
top of islreangidliregenalhecatalystiwasnobiringd Asdree-slowingpovwsestmately 30
minutyielWatd 26egsurface of the colored solution reaches the top of the silica, the filtration
process was stopped and the filter cake was carefully and thoroughly stirred by means of a
spatula. The catalyst was then allowed to rest for one hour. The residual solvent was filtered off
and the catalyst was dried to constant weight in a stream of nitrogen. The catalyst was obtained
as free-flowing powder in a yield of 14.9 g.

Comparative Example 58: Preparation of methylaluminoxane treated silica
The methylaluminoxane treated silica was prepared according to Comparative

Example 19, employing 9.3 g of silica, 47 mL of toluene and 9.5 mL of a 30 wt-% solution of
methylaluminoxane in toluene (Albemarle Corporation).
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Example 51 : Preparation of supported metallocene catalyst 9.02 g of the

methylaluminoxane treated silica prepared in Example 17a were placed in a

fritted glass filter as a column with a smooth surf Ice. In a separate flask- 133

mg of ra -dimetllylsilanediylbis(2-metllylindenyljzirconium dichloride were

mixed with 234mki Qf Holuene and2pamlieha Blipfote§oHMANLOne catalyst

methylaluminoxane in toluene (Albemarle Corporation). The slurry was

stirred atom-iemperatkeRfer aaahipuia 'ﬁé%ﬁféiﬁﬁp@&ﬂﬂiafﬁﬂvé%&iﬁ@le 58 was
placed’ msaq@iué@g?msm&&eaulb'&ﬁ%ﬁ Qnttop ghtbenmathylalumineyae theatetic mg of
rac-cy2iliR andnstaylyifilteadioff withimapprexipate 3 Rinutesd AWMhen theium
dichlcshitace:Rf thexealared sodution rraghesnthetap of thesilica, theiltiatian solution of
methyPAREEFDWRS StRPREGAR T filier cake was Gangfullycanrlthoraughlyistirest room
tempcPIREEnS SfAlsRatulagilbe.catahst wasdhend riRed it reshiioRaNHn carefully
addedThe residusl salvepiowiasfiligreskefl-angihel catalystaMas doedytornenstanitf within
appro)iEigRty B0 arstheaanveicnithegentathe atabysb was Qbtrin eehaselrae- flowindhe silica,
the fiRRWEEMFbYielthofSEped Gamparative Example 22idfiaparaliaR@bughly stirred by
meandNEthylaliminoxaogireated silica Tinevvetfylpiumingrane treatedrsiigganasvent was
filtereBrefaied aecerding:ta fsairparativeiEXamperdd e mpiovinowla2s groksiieay st was
obtaind Ml pédaluane.gnehlie:4mil ptal 30 Y2 % solution of methylaluminoxane in

toluene (Albemarle Corporation). Comparative Example 53: Preparation of

supportegkmeiadeoepe:pataiyst Jine gpethyl alduunexaneaeated silica,

prepared in Comparative Example 52 was placed in a fretted glass filter as a

column withy a;spraathseiigguini b seRaiate laski44pigHtd in Example 17a were
placed aCadiinethyisalana6tiys-H. astugnmethyli/ Yaeot) Yubzkeonium dishierith Weres mg of
rac-diMbeA Withcd2 hls(Dintaliene@nd 20l ohansd)wtdeyspitionmeah dichloride were
mixedR@thylalnisexanens ialusner(PAdpanana-Gamenaias) mbhe BlliniMasne in toluene
(Albesthiled@irpeemdempaatiie-fonanahoed t@ given depphvcelored oselulan..o give a
deeplyl bis selutionwas ther carefiully agdes-eniopaafitaecinetpylalunina@luminoxane
treatedreated silicaoangd slewdy filtereehafl wishiniappsexoaiehn Q. mimdietdVhERce of the
colordhecsutitace: afthereoloredr selutinn rerchies ibea iepcetdhasilicaptaafiliraticiter cake
was cpraudssewas Stopped anctheyfillencakeavpstusargiulyandsthosougkiyastived to rest
for onyhtegamsofaigpaltulaydescatalystwasthen abawedto vest dokorecbatttnt weight
in a stidagnresiduabselvent swaslilteradoothiand thercatalysinvas @tiediina itiagern 3 g.

purge to constant weight. The catalyst was obtained as free-flowing powder

in a yield:ehihipl2 @1 Eraptaidd oprepatationmefisippodedimeasallocene

catalyst 14.2 g of the nrethylalurninoxane treated silica prepared in Example

17a were4plagestima flitad glass fidtemastaeelurinwithrépsre@dih Bustage: BB were
placedisepaiatel flasi Idrag ofcvaamtiiingthvisilaiediyibis -metkypdrate flask 314 mg of
rac-diphenykingenyl)rraoritwhdichiaride wesatmixeekwithi@2nih af dohienedandotide were
mixedaW:i0f 42 30 vorttdusalution DB ingtkylalinivoyaweiiitobfene(Alemaideane in toluene
(Albemarle Corporation). The slurry was heated to 40°C and stirred at this temperature for one
hour to give a deeply colored solution. This solution was carefully added on top of the
methylaluminoxane treated silica and slowly filtered off within approximately 30 minutes. When
the surface of the colored solution reaches the top of the silica, the filtration process was stopped
and the filter cake was carefully and thoroughly stirred by means of a spatula. The catalyst was
then allowed to rest for one hour. The residual solvent was filtered off and the catalyst was dried
to constant weight in a stream of nitrogen. The catalyst was obtained as free-flowing powder in a
yield of 15.6 g.

Comparative Example 62: Preparation of methylaluminoxane treated silica
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Corporation). The slurry was stirred at room temperature for one hour to give
a deeply colored solution. This solution was carefully added on top of the
methylaluminoxane treated silica and slowly filtered off within approximately
30 minutes. When the surface of the colored solution 62 reaches the top of

the silicapith %@t@i&lﬂ@[@&%ﬁ%Wﬁt@@@ﬁ% aﬁ'&’stbﬁ‘eﬁﬂﬁrdcﬁi‘&i/&lﬂ?gcﬁf efliyparative

Examﬁﬁdlm%ﬁﬁéﬁiymgt'ﬂé?% Ry Means erﬁLSBﬁwlﬁeﬂ'éﬁﬁnﬁa?aNﬂV\@fSatb@%mV\é%QEtion of

methylaestHor-ereheuient e nesidurl cekssniwas filtered off and the catalyst was
(tried to constant weight in a stream of nitrogen. The catalyst was obtained

as free-floyinapRawdekimalyield Bifcha:3on COMPRrRERXAMBIR SSitalyst

Preparation of 3nathylalum 3roxa3re treated silica The methylaluminoxaue

treated ﬁl@ﬂ%}@iﬁ%’iﬁﬁ%%@ﬁ 9 comPRaLAtYen ExmpRIat 12, Example 62 was
place ®TARIGYINGIS:2& afigifica, AominAT ol angRaeh 8 itle OfrR3Q park ¥ BAKYIGR mg of
rac-digfetiigthulalumuiexardmioluqne (Glbesmarie (hereyation))EamRafatWRhloride were
mixedEX@MPle 26: Brepaistion f suppaited metallacens catalyst Jih@ethylaluminoxane in
toluer® EANYIRHARNNOXgRL BRI UG Rr eRAIQtHik GOFOPRI aliNEEXaRI PR SRWBST to give
a deglaceddnRdattet glass fiipsasa@almanithi@smegtnisirfaceidn asepsp@ter the
methyll@skn3ik g REateg-dimethyisilans(tibisRometiyihd phenyhntey Fireanries’ When
the sueigblQfdpewererpaixemMithr3a et 1ef tohuend aad ko dmllefitR 30NN %as stopped
and thofutien-afmithylaleminexagdre ddeiuenaitilbernaniencemosatian). The catalyst was
then aSlbHRYdWascstifiadhat rRm Terpaiatiue dorane hoarto-aiveradeer!y £01pfedas dried

in a nsebgianutffisssitiomwasithen oarefulyaddad emigR@hthee-flowing powder in a
yield srgthylgluurinoxane treated silica and slowly filtered off within approximately

30 minutes. When the surface of the colored solution reaches the top of the

silica, the filirglioppoepssias stoppeashandithe filtencakeaiwas carefully and

thorough) stirred by means of a spatula. The catalyst was then allowed to

rest for omg hour. thbeniesiddalsalventvasaHditeradaffiaashihe catelysipyuas 7a were
placediied i@eiFRgE P ge i Lonstantveightolihecalalyst waspbiainediaso4 mg of
rac-difieh#oyingreawaesin-aield 0{443rg- BxaippiedT-iRIepayatiemafisupRosied: were
mixedRatalircenegatalysielad 4 iohihe Snethylady minaxarier reatethsiticaoxane in toluene
(AlbeprepareshppaRamplent 7awmsrevplacein A ited glagsiiltet asasRlum Withive a
deepl@ sinaeth sitage. Thia sepaaievflaska3s@Iuf*gdatd on top of the methylaluminoxane
treatedOGtRyClolexymetd)silarediyihis (@ prethyladiiA 3terirautyk.phenvlind emylizir of the
coloregoiyilimodlichlordehare mixeet witlr 33n3ull wftiolupne a3 tappef andGwttleer cake
was cseltiignafl methydalynmikaxabe inialene (Aihemate &erperaiignhehhelshastyto rest
for onva®Stirmed aisiaom stevepetatue faeonerhadrie giveladaapiyréelareebnstant weight
in a sts@lutionnilidiscsoitiiorevias carsfubyndded foc-0pwahtheomethyhaluusinoxanel g.

treated silica and slowly filtered off within approximately 30 minutes. When

the surfacengidhei colorethselsioprtpachrs thentem phthe silican dhe:filécationa

The methylaluminoxane treated silica was prepared according to Comparative
Examplel9, employing 10.8 g of silica, 54 mL of toluene and 11.0 mL of a 30 wt-% solution of
methylaluminoxane in toluene (Albemarle Corporation).

Comparative Example 66: Preparation of supported metallocene catalyst

The methylaluminoxane treated silica prepared in Comparative Example 65 was
placed in a fritted glass filter as a column with a smooth surface. In a separate flask 476 mg of
rac-di-n-hexylsilanediylbis(2-methyl-4-(4'- tert -butylphenyl)- indenyl)zirconium dichloride were
mixed with 44 mL of toluene and 21.3 mL of a 30 wt-% solution of methylaluminoxane in
toluene (Albemarle Corporation). The slurry was stirred at room temperature for one hour to give
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process was stopped and the filter cake was carefully and thoroughly stirred

by means of a spatula. The catalyst was then allowed to rest for one hour.

The residual solvent was filtered off and the catalyst was dried to constant

weight in a stream of nitrogen. The catalyst was obtained as free-flowing
a defaydesinraiyielhefohd - orgiCampamntive Sxample &B:frgpasation afn top of the
methyReHHIRR3MH Aexraetreatadisilisa T hednethylaluBningmoitieatshailisdWas When
the suPrRRASEHhaceRIFING, RGO MRAkaLIVIe: ﬁ?&ﬁ’ﬂi@ dflcemplayingi8npEdcebsilieas stopped
and tife/fMbr QhlQIueREARGDP ME OhHe30HSPINIRRI0Hy MRNIIBMIPANARETRe catalyst was
then aledwenaedAReBAIEGRIRONLIONY HiH COMPRRALY & 8 iE 29 (R RANFIONas dried

in a n@kSERPPHed Rsetalaasne eatalyshd harmeihylaluspinnxang treatersilitapowder in a
yield #repared in Comparative Example 58 was placed in a flitted glass falter as a

column with a smooth surface. In a separate flask 376 rang of

sac-cyclehanp(eethybsalaiaacdidbibawaetimitddriQuchastyl-phenylliaulen

vl}uirconium dichloride were mixed with 38 sass of toluene and 18.3 sass of

a 30 wt- 12,9 selytiaRcomsnsthviahuminexaneair doluenefemaiieExample 17a were
placedCRrRAFAHAN )\ SR Eisket B Was stiired @t FoamdenpatatUre fPseneownte givemg of
rac-dichdeeply GoelaredisMitiomelinis solutiop-wassthep karefiulagded @nitaR Qfichloride
were thiearaathylalumirnoxaaae tieated siicandsowly ilrieshaff withiglaluminoxane in
toluer@RPIDéIMately 3@ sninvtesTMEhenthe sustaceiol the ealarpdsalkiien BRRAMRS to give
a deefine dopRLthelsiliga, Tihe filration procassiwps ctorped afddhenfiligecakawasoxane
treateGBHUIynANdhoraughby stiredidy Jpeansofiaspatulate vatalysiovasface of the
colordienaiionved de:kast fepreHaatncd had esitirlsplvent was stiligred eid andrilter cake
was cienaatalystinas diied inreenibpgenRusge (pconstEnt weight whedeatallistved to rest
for onvasuebrainesiasfredlowirngpowmdardnm yicldhef ke’ ¢. kxample 60:onstant weight
in a styeRa@iien @fsuppuiedymeialocenaccatalyst ¥ QigohthRier in a yield of 14.8 g.

methylalurninoxane treated silica prepared in Example 17a were placed in a

flitted glassniplienias B:colpRnyithasmaath swidaseakina:repataieflaskios

rang of rac-+dimnethylsilanediylbis(2-anetinyl-4-(4'- test-butyl- phennyl}ana

nyljzir opiuen dliehlgridenmesenmixestouithidd Mhsopiobiene ardihgntoi@sParative
Examplt-1 @ salptignmef grethyladursinoxane ivfteluene {AlemaniedEarporation)solution of
methylhensiHeRAWaS Stiietkatoematenpaialtieofor one hour to give a deeply

colored solution. 'T'his solution was carefully added on top of the

methylalopiigexane Beatgdesiicaand:slawly filteyesoff mithin appraximately

30 minutes. When the surface of the colored solution reaches the top of the

silica, thefitiation Rrosessxuas ustokdoad angttperbilten cakeapyrasvearafiflyle 68 was
place@nd dHeiauofis stirred bymeansiofalspalisothhegatalyst wapihen alowees mg of
rac-dit@-iRsk/ e eagddoubist henegsidual solvant was lfiltergd)offxapehihecatalyst dichloride
were MBS dFieth oceNstandveighind 17.3 mL of a 30 wt-% solution of methylaluminoxane in
toluene (Albemarle Corporation). The slurry was stirred at room temperature for one hour to give
a deeply colored solution. This solution was then carefully added on top of the
methylaluminoxane treated silica and slowly filtered off within approximately 30 minutes. When
the surface of the colored solution reaches the top of the silica, the filtration process was stopped
and the filter cake was carefully and thoroughly stirred by means of a spatula. The catalyst was
then allowed to rest for one hour. The residual solvent was filtered off and the catalyst was dried
in a nitrogen purge to constant weight. The catalyst was obtained as free-flowing powder in a
yield of 14.3 g.

Example 70: Preparation of supported metallocene catalyst
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in a stream of nitrogen. f'l catalyst was obtained as free flowing powder in a

yield of 14.3 g. Example 61 : Preparation of'supported metallocene catalyst

11.6 g of the methylaluminoxane treated silica prepared in Example 38 were

placed in a flitted glass filter as a column with a smooth surface. In a

separate fiask 334 rag ofssagndanpesiavisianedivlisRymethved, (hiteat)irconium
dichlolb&@y%é}BQﬁyleWQ_&?aﬂy;}@iﬁﬁQnm @G_hm[%esmﬁf%nnljf@_ﬁemﬂhﬂ%ﬁﬁbﬁne in toluene
(Albeiﬂé%@cﬂ?é‘r@ti%rﬂ!' ‘Pﬁ@ @MWM'@%@@ﬂﬁtmlﬂ%%”ﬁﬁ'ﬁﬂiﬁaﬂéﬁﬂﬂ @iﬂ@ﬂ% room
tempceAIRRM&TIE fearporationtiievalvmnevasibeateb to 40€pnehstifveddtttiSane treated
silica teRRekAtUReHeiapR NDURIRIBIVeIAideeply.colprac sotutienmiflis salutiotbwasn was
125%Csrefelpoadderhop tanief hgpsmetaidmingxane tieatgsnsiliea @nthewhhe mixture
was stiti@edefhvsithin appooximaielyasl minudeswathenriberstidasaetitheicoloied st was

dried soltiarorRachasdhe topsefihe siliea, the dilthaiarpsoeasswassstepPedvwans powder
in a yih1g fittep cake was carefully and thoroughly stirred by means of a spatula. The

catalyst was then allowed to rest for one hours The residual ,solvent was

filtered offxanththe catalyst-was drieshorcensiantiweightime gtream of

nitrogen. The catalyst was obtained as free-flowing powder in a yield of 15.6

g. Compzgativensxapiplerb2 dRrepanationefyamethylaltanainoxaresii@atedzirconium
dichlcgilieavide Thesnethylaluoninpxane teated siticaias ATeRAOh REERINALLI toluene
(AlbeRa@mparapivatisxpmple sbitemplayinguled ¢ oh silicandd aldbleitolrngiard at room
tempefafuieJoPll @ VIkislsohsRintian (femeathydalsininpxamers iQlusna(Alberadercated
silica QRPN ELaipRAIFHVE IE BRI 63 TReepaiation olisyppeHeshation solution was
150%neetalassae, crialy sif The smeiby alaminoxane treateddsilica pieparegléfe, the mixture
was sGerapaiativelxample Swas placeehiniiidiedglassiitemasmagoumncithyst was
dried ehSMERHESUFaER, 1 @saparatei HaskrB8%24ngyef was obtained as free- flowing powder
in a ylag-gimethylsilanediylbis('2-methyl-4-{ "- tart -butyl- phenyl)indenyl)zirconium

dichloride were mixed with 31 nil of toluene and 15,0 nil- of a 30 wt-%

solution pkagihytalupreinexaiaefisufplieentéthemarie-Gerperation). The

slurry was stirred at room temperature for one hour to give a deeply colored

solution.7Phis spiutiast wasdhien catefuliicaddem @niem Pf4he benzoindenyl)zirconium
dichlomethylaluminoxane itrenteehsilicaand slendystiliered off mithin appiaximately toluene
(Alben@rBinWies-WbeN The siiace whihelcloredisolitionregabastbertapsaftheat room
tempesiiaas the filtoationhpesassowas stappeddant the fikesfaakensas learefulbx andireated
silica thefoughly SEredpdy Meansief atspatlahtheotatalyst wasirthespalowedotation was
200%restiferpone Woum he residyplosatvent Wastiltetedaatfians #he catafystewvas mixture
was stfied fifr amittegen-porgedeconsiamewaight.ciine eatalyst wmashobiamed @salyst was
dried free flowing pavedenivoasyigldvelchd. 78 Example sdoRteparatigreef flowing powder
in a yUppoOIted metallocene catalyst

Example 73: Preparation of supported metallocene catalyst

233 mg of rac-dimethylsilanediylbis(2-methyl-4,5-benzoindenyl)zirconium
dichloride were dissolved in 3.7 mL of a 30 wt-% solution of methylaluminoxane in toluene
(Albemarle Corporation). The solution was diluted with 26.7 mL of toluene and stirred at room
temperature for 1 hour. This solution was then added to 13.0 g of the methylaluminoxane treated
silica prepared in Example 17a while stirring. The volume of the impregnation solution was
250% of the pore volume of the support material. After the addition was complete, the mixture
was stirred for another 5 -10 minutes and then allowed to rest for one hour. The catalyst was
dried in a nitrogen purge to constant weight. The catalyst was obtained as free- flowing powder
in a yield of 14.0 g.
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144 g of the treated silica prepared in Example 17a were placed in a frilled

glass filter as a column with a smooth surface. In a separate flask 394 mg of

rac-di-au-hexylsllanecliylbis{2-methyl-4-(4'- tort -

butylphenyl)-indenyl)rirconium dichloride were mixed with 36 rmL of toluene

and 4.1 pih of 230wk % slutienof methylaluminoxauae in toluene

(z-\ihemarle Corporation). The slurry was stirred at room temperature for one

hour to givag Qﬁtﬁiﬁ&g@f%ﬂ@@@&ﬂmﬁ’tw&l@Qq\ﬁl%%&iir\@fﬂi')i added @Arrer was
chargdapxafithe magtylalbmiinoxasza | dreatesosilica: aRedsiRw!Yi fillaresk offivibhi 1aluminum
(10 wePRreximaieiy aepninytesd Whenthessuitace pldhaccolanedsalHteRERaEhes! for at
least therf@Ref theisiticapthe filtatipmpracess Wassioppad@nddhe filler caker Wasported
metal GREGIUINM AR thereahby strred Y sreans0hia spatuia;cthel caialyst owasthest liquid
propyRiRweddedestfonomehaute theresiduabspveniwas fieedathandthinutes. The
polynfatalyishWwasceigdies cansiant weightdn & ream frnitrageRkdha gatadysierization
was skgpabtainedasifieedilowingRewdsidn @yipld abivh 1igs Gamarative polymer was
dischdexample 8% RieparaivnQf frethylaluminoxane treated silica The

methylaluminoxauae treated silica was prepared according to Comparative

Exampleh gy gmipayingrk0e8d f silicaib i aliohiensiand hQuak pia 30

sv1A',, solution of methylaluminoxane in toluene (Albemarle Corporation).

ComparativeyExample.66n Piepadationofsuppartedqmpirlipcene catalyst fheer was
chargéaeihilalpasginatPo@pedreated siica prepatediaCrrmpatative Bxampie 88uminum
(10 w33 fIRERS imanfitied glass filleras Ryeeburn avith) a8meeth suididegspdene. The
mixtuiepakaieflaskd16/mg efniactei-aunhexyisiaameliyjs{i2z0ethyihd {(4bderto - 70 mg
of suppusyiphemiibcndenyhyeoniwpediconidewers vnixediwihe 44 sole OGBIIEN® cm’ of
liquidaRepidedamih Of @ 30rWia¥ohselulion af ety alupinexaneiastatuenenin 11 minutes.
The pAlbemarieisorporation)whbeslowydvas stiseskat iops tearaperatyoe fRmans. The
polynfeou e give85tepaaenly colessd saldionnbhissaktianwas thew caefulictor. The
polyndéed endep@ithed metlylaluminoxane treated silica and slowly filtered off

within approximately 30 minutes, When the surface of the colored solution

reaches the,taprohthe siticadihe litaipniprocessiwrstppRadaaddhy filter

cake was carefully and thoroughly stirred by means of a spatula. The catalyst

was thep allowad tatregtiopaaedeurnt hatrsidvaleepeat wias filteneehOifirrer was
charg@ndl tineaptaly stwas etiaderin amitiogannulgaiteeonstant- weightidihe heptane) and
1500 eatalystiyas phiginad asHeeaillawing poweetd ifa ayirlh0f hiidugsExamplepeed 200
rpm) 87 2PreparatianppsippButed netalogspectatalyistal @ geofdagy st (see table 4) were
suspefdethylafuminioyaneniteaigchsilicacprepareddnvEnample tfd weneplagechylée. The
autocfrittedvglasefitar as acalumntwithl atsmeathsuriacesIn’a sepakate flask3dzs. The
polynfiiaadbitaredi fiohexylgamkianadiylbisoc3emethyb 4’4 féerto hutylpbenyhemddition of
ethyledlenyhziseanidmiehlaridgection of the catalyst into the autoclave and continued at a
constant rate during the heating up phase and polymerization time. The co- polymerization was
stopped by releasing the monomers and cooling down the reactor. The produced co-poiymer was
dried under reduced pressure at 80 °C (the added co-monomer amounts and the results of the co-
polymerizations are summarized in Table 4 and 5).
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were mixed with 33 ml- of toluene and 34 mL of a 0 wt-% solution of anethvlal
mriinoxari in toluene (Albemarle Corporation) The slurry was stirred at room
temperature for one hour to give a deeply colored solution. This solution was
carefully added on top of the methylalu3ninoxane treated silica and slowly
filtered offwithinapproximaieit &3 minuiese Yyaeshthe sufaca of the

colored solution reaches the top of the silica, the filtration process was
stopped and the filter cake was carefully and thoroughly stirred by means of
a spatula The catalyst was then allowed to rest for one hour. The residual

sotventwas fittered Ul}dllu the Ld.l.dlybl. was tidedtpconstant Welgilt ma

h I d fre f
FATFLS 5 EBihpigative EXEHOTS G Pioparatioh STIUTI Al Gk <

treated dflita The meiliyinlum néx@@'aERted silicajwas prepared-&de€ording

to Compamtive Exam p1e 19, emﬁm}tllg% 8 g of silica. 44 mL offiebeene and
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ass filter as a#&®mn with

Compar&tive Example
—a smootl gurface. In g

68 wasCpl&eentile a4ritted g

gofTa

C-tai- =337 -Ne2,500

Vi~por2n2Eladiv lhte _Vmath 1_ (A4 +nr| | it S'InhnS'1\indanvili'm'COnim
.yl. \/l\Jl-l A LVAY lllL.\J T lll\/kll %E_r L1 lLu lHllll -I-l lllu\,ll_yl l Onvl T T
dichloride were mixed with 36 ?{Bﬁfuene and 17.3 mL of a 30°'wt-6,%

solution B€methvialum

noxair iAEtBRFERE EAlbemarl

e Corporatiorf).’#e slurry

was stirred at room temperature for one hour to give a deeply colored
solution. This solution was then carefully added on top of the
nicibVlalummoxane treated silica and slowly filtered off within approximately
30 minutes. When the surface of the colored solution reaches the top of the
silica, the filtration process was stopped and the filter cake was carefully and
thoroughly stirred by means of a spatula. The catalyst was then allowed to
rest for one hour. The residual solvent was filtered off and the catalyst was
dried in a nitrogen purge to constant weight. The catalyst was obtained as
free-flowing powder in a yield of 14.3 g. Example 713: Preparation of
supported metallocene catalyst 66 223 rmg of rac-dmmthyls31latied
iylbls(2-m thyl-4,5-henzo fndenyl )7nCOnmmx dichloride were dissolved in
3.6 nal, of a 30 wt -% solution of methylahuminoxane in toluene (Albemarle
Corporation}. The solution was diluted with 11 rnL of toluene and stirred at
room temperature for 1 hour. This solution was then added to 114 g of the
methylahtmino_tane treated silica prepared in Example | 7a while stirring.
The volume of the impregnation solution was 125% of the pore volume of the
support material. After the addition was complete, the mixture
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was stirred for another 5 -10 minutes and then allowed to rest for one hour.
The catalyst was dried in a nitrogen purge to constant weight. The catalyst
was obtained as free- flowing powder in a yield of 12.9 g. Example 71 :
Preparation of supported metallocene catalyst 231 mg of rac-din
ethylsilanediyl6is(2-n ethyl-4,5-6enzoindenyl}zirconiun dichloride were
dissolved in 3.7 ml of a 3il vvt-">0 solution of methvlahnninoxane in toluene
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P29 CE Example 59 . 4,200
P 30 Example 60 9,800
P 31 Example 61 10,300
P 32 CE Example 63 4,700
P33 Example 64 11,400
P 34 CE Example 66 5,100
P35 Example 67 10,900
P 36 CE Example 69 4,900
P 37 Example 70 7800
P 38 Example 71 8700
P 39 Example 72 7800
P40 Example 73 7600
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67 Polymerization Procedure A A dry and nitrogen purged 5 dm3 autoclave
equipped with a helical stirrer was charged with if desired 100 g of
uretallocene polymer seed bed, | car' of triisobutylaluminuirl (10 wt.-Rio
solution in heptane) and 1500 cm3 of liquid propylene. The mixture was
Tativedfgnatcleasion rinutess(8HNeHsRRad 2R IPWY; 339l kberPakemt YA tion
100 tag of supported metallocenggatalystpsuspended in 5 cm' of white oil,

were-niected-with-154 30-em3 of I|n| ||r~l prnp\/lnnn The reactorwas hnnf
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afterthemegtgmef the—
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proaucess €o--porymerfwas — CE Example 47 12,600
P62 CE Example 49 15,300
P63 CE Example 50 15,900
P 64 Example 51 11,700
P 65 CE Example 53 6,900
P 66 Example 54 11,200
P67 CE Example 56 5,100
P 68 Example 57 21,600
P 69 CE Example 59 7,700
P70 Example 60 24,100
P71 Example 61 22,900
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dried under reduced pressure at 80 C (the added co-monomer amounts and
the results of the co- polvmnerizations are summarized in Table 4 and 5). 68
“fable 1: Polymerization results (Poly zerization Procedure A) ----- ----- --------
-------------------------- Polymerization Example Supported Catalyst
Productivity [g PPIg catalyst x hj P 1 Examplei8a 8,700 P 2 Example 18b
7,600 P 3 ExamplelBc 1,900 P 4 CE Example 20 3,800 --------- --- --- 6P5
CE Example e 22 4,200 P 8 CE Example 24 4,600 P 7 CE Example 26
4,400 P B CE Example 27 4:700 69 Polymerization Example Supported

Catalyst-Productivity-jg-PPRig-catalyst x-h} --- P 9 CE Example 29 3 3cit3

------------ --- P 10 -CE Exampe 3t 7,400 P 11 CE Example 3_3_7.200 P12
Relyarfiineion fBa0eiP 13 Examphe Sy SUest P 14 EXipsyrid 0-PRIg garlet x h]

--- P 157Example 39 8,000 P T& Exampéesd 8,900 P 17 Exampsetde 7300
_________ D 10 Hygpmanlag 40 L oNAN 10 Fyvamnle 44 4 A00

ﬁ ﬁ) Adll IPIC 9 J,I9UU Exampfedg#/\al 1 IIJIC =T =T, TUVU 24.?00

P74 CE Example 66 9,100

P75 Example 67 23,000

P 76 CE Example 69 8,600

P77 Example 70 15,600

P78 Example 71 16,700

P79 Example 72 15,900

P 80 Example 73 15,100
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- e P 20 Example 45 4,800 v 21 CE Example 47 3,100 P 22 CE
Example 49 3,800 P 23 CE Example 60 3,400 P 24 Example 51 7,500
-------------------- P 25 CE Example 53 4,600 25 Example 54 6,300 P27 CE
Example 56 2,600 P28 Example 57 9,300 | P 29 CE Example 59 ---- -----
4,200 P 30 ---- Example 668,809 [ 3hExgmpiaied 10,300 P 32 CE
-Example 63 4,700 --------- P 33 Example 64 11,400 P 34 CE Example 66
5,100 P 35 - Example 67 14,300 P 36 CE Example 69 4,900 P 37 Example
70 7800 P38 Example 71 ----- 870(c) ----- P 39 Example 72 7800 P40

=70 2N

Exampte 737600 70— fabtg-2:Polymerization-resuttsusing-hydrogen=as
Polyneietierg hpughtatierPolymretization Preggdure B) Poﬂym;izatioﬁ)a@mgaumes
ExaBpfgported| C&tialyst Produciy/ity renP P/g |datathysit x h] P 41 Exampl %)

18004 P 42 Exai$8ir?18b( 16,680 272 2.9 1.0

P18 156 1.8 404 3.1 1.0
P24 147 14 193 2.7 1.2
P 26 150 0.15 856 2.7 1.1
P 28 150 0.18 1020 3.3 1.3
P 30 1561 0.30 920 3.2 0.9
P 33 153 0.16 768 3.0 1.2
P35 151 0.21 870 3.0 1.1
P 41 - 65 - - -
P 58 157 35 - - -
P64 - 30 200 2.8 -
P 66 - 5.8 - - -
P 68 152 3.7 - - -
P70 - 4.3 - - -
P73 162 7.6 - - -
P74 - 6.8 - - -

- = not determined
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P 43 Examplel8c 3,400 P 44 CE Example 20 6,100 P 45 CE Example 22
7,200 - --- P 46 CE Exampe- 24 8,100 P47 CE Example 26 8,000 P 48 CE
Example 27 8,800 P49 CE Example 29 mm 5,900 - 50 -ICE Example 31
11300 P 51 ' CE Example 33 13,000 --------====n=nmmmmmmmmnaen - - P 52 Example
34 17,600 P 53 Example 35 16,000' P 54 Example 37 15,700 P 55
Example 39 18,100 P 56 Example 41 17,500 P 57 Example 42 16,500 P 58
Exampler48122.404iyrrerization-Provedure €--Co-potymerization-cofdRPns and catalyst
produbix@mple 44 16,500 P 60 Example 45 18,400 P 61 CE Example 47 12,600
P 62 CE Example 49 15,300 P 63 CE Example 50 15,900 P 64 Example 51
11,700 ---- P 65 CE Example 53 -6,900 P 66 Example 54 11,200 P67 CE
Example 56 5,100 P 68 Example 57 21,600 P69 CE Example 59 7,700 P

70 Example 60 24,100 ---------- Catalyst productivity
Polymerization example | Suported Catalyst from Comonomer added [g copolymer/ g
Example [g ethylene] catalyst x h]
P 81 57 25 23,900
P 82 57 50 25,100
P 83 43 30 20,600
P 84 43 60 22,100
P 85 43 300 22,000
P 86 18a 25 20,900

Table 5: Polymerization Procedure C: Co-polymer properties

Ethylene content Polymer m.p. MFR
Polymerization Example [wt.-%] [°C] [dg/min]
P 81 2.0 145 10
P 82 3.5 138 35
P 83 2.5 150 20
P 84 4.8 135 5
P 85 25.5 Tg=-41 05
P 86 1.8 140 100
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P 71 Example 61 22,900 71 Polymerization Example Supported Catalyst
Productivty [g PPIg catalyst P 72 CE Example 63 8,400 P 73 Example 64
24,700 P 74 C Example 66 9,00 P.5 P 75 - Example 67 23,000
------------------------ CE Example 69 8,600 P77 Example 70 15.600 ~~ P 78
Examplepgil, 4700w HX pple 72 15,900 P80 Example 773 15,100
------------------------- 72 ['able '3: Polymer Properties ---------=-=-=mmmmmmnmen-

quym e_@@l&@ﬁeﬁ?&f@@@%ﬂm’l@%@'@éﬁep@ﬁéﬁ'W'@O%@@M%ly@(@mp@(ﬁ]Ndm3
hydrofgd v HKeAmRl dWEA]J3 1313 4% 462 fid- Qvh09b 1Bida0s1 43 elidian of the
comotéflet 4/ad Aok A& édludtil @bkl eslai8Phe dddido AR RIS 1@26h3.3nount of
cthylehSwhs 3 LalDiBO AROB2QiiFe3BR3RidiB o 68 Biluked of the PoBankPibation time.
Instead-8A390Q; 31120 Adr BN SR 2 feIRlded: P 64 30 200 2.8

The isolated impact co-polymer had a MFR of 10 dg/min. The polymer was
fractionated and the homopolymer part (83 wt.-%) showed a melting point of 155 °C, while the
copolymer rubber part (17 wt.-%) showed a Ty of - 53 °C and an ethylene content of 41.5 wt.-%.
Injection molded parts produced using the polymer, additivated with 0.05 wt.% calcium stearate,
0.1 % Irganox 1010 and Irgafos 168 each, showed an excellent stress whitening behavior.

Polymerization Example P 88

Polymerization Example P 87 was repeated, but instead of 200 g, only 90 g of
ethylene were added.

The isolated impact co-polymer had a MFR of 14 dg/min. The polymer was
fractionated and the homopolymer part (75 wt.-%) showed a melting point of 156 °C, while the
copolymer rubber part (25 wt.-%) showed a T, of - 29 °C and an ethylene content of 15.2 wt.-%.
Injection molded parts produced using the polymer, additivated with 0.25 wt.-% Miliad 3988,
0.05 wt.% calcium stearate, 0.1 wt.-% Irganox 1010 and 0.1 wt.-% Irgafos 168, showed an
excellent combination of stiffness, transparency and low temperature impact strength.

Polymerization Example P 89

Polymerization Example P 87 was repeated, but instead of 200 g, only 60 g of
ethylene were added.

The isolated impact co-polymer had a MFR of 18 dg/min. The polymer was
fractionated and the homopolymer part (81 wt.-%) showed a melting point of 155 °C, while the
copolymer rubber part (19 wt.-%) showed a Ty of - 10 °C and an ethylene content of 12.2 wt.-%.
Injection molded parts produced using the polymer, additivated with 0.20 wt.-% Miliad 3988,
0.05 wt.% calcium stearate, 0.1 wt.-% Irganox 1010 and 0.1 wt.-% Irgafos 168, showed an
excellent combination of stiffness, transparency and impact strength at 0 °C.

Polymerization Example P 90

Polymerization Example P 87 was repeated. But the addition of the comonomer
was performed in the following manner: After the addition of the catalyst and during the first 60
minutes of the polymerisation, 30 g of ethylene were added and during the remaining 30 minutes
of the polymerisation time additional 120 g of ethylene were added.



P66-58 P681523.7P70-43- P731527.6---P 74 6.8 not

determined 73 Table 4: Polymerization Procedure C: Co-polymerization

conditions and catalyst producti v hies ~- Catalyst produetRVif

Polymerization example Suported Catalyst from Comonomer added

copoiumer.g;sExample iR {0 avesel caalvs ik RBIE 25 33900 RIB2polymer
was fRERMZILAY the-random copolynB3AS(89 wt 20,9 P8AARGHZ2pIf ofP147 °C
and aiBotyenS0OZH00D £ R/86/16anA0e 20, &P 1yrbleudLEokRerZatian,) showed a T, of
- 40 Rrogedure &iy&orpebimer propertiest-Etylane-contens Ralypaek PR dMER using the
polynRelyiaerization &xanople [wi. !, [G{Hsiming£Sh 30 145,160,888 36338 391 wt.-%
IrgandX 8802¢b 420 80 Rv&A#.6b38:5 R85 Po:9eli0an 4dxOeficht &S AARA 00 7diffness,
transpRRiyEeiZaton &xpenrle £ pRolmerigationd>ample P 85 was repeated

but 3() mg of catalyst and 0.05 Ndm'
While the above description contains many specifics, these specifics should not be construed as
limitations on the scope of the invention, but merely as exemplifications of preferred
embodiments therof. Those skilled in the art will envision many other possibilities within the

scope and spirit of the invention as defined by the claims appended hereto.
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hydrogen have been used, the polymerisation time was 90 minutes and the
addition of the comonomer was not started until 60 minutes after the addition
of the catalyst r.e, the amount of ethylene was dosed to the autoclave during
the remaining; 30 minutes of the polymerisation time. Instead of 300 g, only
CLAIRBY g of ethylene were added. The isolated impact co-polymer had a MFR of
10 dgimin. The polymer was fractionated and the homopolymer part (83
What Yta%eh.Shqwed a melting point of 155 C, while the copolymer rubber part (17
w-t.-%)showed a T, of - 5, C add an ethylene Content of 41,5 wt.-"i Injection
1. A pRRIASG 3Kt REaGGR UnG.R BANNSE, AdAivalRAMIGA 036 calcium
stearate, 0.1 Irganox 10-10 and Irgafos 168 each, showed an excellent
a) con%r ikt Vynlryﬁ mﬁﬁﬁﬁﬁml%oiyﬂ&r N EXAMRled B8, Xm%fg%'ﬁ’@nsmg a first
portlo ?egs besieREaad. Rt INSE: qilgl%giglrpg. yf%% OQI/eﬁ{ X%Q?mn the first
comp 8!%5819(99{%81119?1&%9 %‘%ﬁﬁ@@%‘f‘tﬁ@a‘?&yﬂlﬁ{aﬁé & Qﬂé njai€rial;
polymer was fractionated and the hornopolyrner pai (75 wt -%) s owed a
b) he! %F&%ﬁbﬂi&ﬁ% Wil g1 GaRe Mg‘ﬁfs[%%ﬂﬁ{ogﬁf&% W 118%1%{1%"89 fom at
least 38 5 205 3R BtAVIENE GRRIGRTAL 172 WlgedQu Jpisetin molded parts
produced using the polymer. additivated with 0.25 wt. io Mlllad 3988, 0.05
C) co‘ﬁ%&ﬁ&@'%" ﬁﬁﬂﬁ&a& 11!)%%@30)&?1%9@%‘[9 ]awge&f?nlﬁg%f&ﬁp]ogﬁuﬁho%%d second
Compé'mtlgﬁ(%% Qtlrf@e%? Q)I?J ﬁl@ﬁ?@éen%%?@%ﬁﬁ]&ya% HWSI&%?@M% cocatalyst,
wherefIRACL Sﬁg} BQ!MH%%Z%%(%%P&B B89 Polymerizatan fLxatuple P.8fe or in
combwﬁ%oﬁ?mtﬁ Qutinsiead.of 2004 only,0,9;9f ethylene were added. The

isolated impact co-polymer had a MFR of 18 (Igrrnin. The polymer was

2. Thd" BRI ARG th%ﬁ@(&ﬂgﬂéyﬁéﬁ{llﬁ’g‘ﬁt %%W Plﬁﬂﬂw&fja% m%lﬂggrafauat&f from at
least 5092 LoMlle thgocepolymer rubber Part (19 wt.-%) showed a TG 10 C and
an ethylene content of | 2.2 Injection molded parts produced using the

3. ThOBRULL @difivated with 040 ¥y r{ ()/&%4 blgplg%gﬁ%gl%w{ A q&ﬁi&!f%re of from at
least Sfeargter Qs hga@arox 1010 and 0.1 wt.-% Irgafos 168, showed an excellent
combination of stiffnes,t transparency and impact strength at 0 C,

4. ThEQYmEBRtipREXaMRIRIR 80 Relvmerization Example B 84 was 18p8adiryness of
less tHRHtREA }jlﬂ')l&}algf o?ﬂﬂﬁ%@?é?%‘} was performed in the following manner:

After the addition of the catalyst and during the first 600 minutes of the
5. ThPBMNRUANAR:3] GaERIVIRDS WeLS Addad And dhrng e rRmainiAg 30contains at
least ABRYEES AL IS PATRHSAIRIpE aditignal 120, Gpl Giylene were added.

75 The isolated random impact co-polymer had a MFR of 8 dg/min. The
6. Th@%%’&%ﬁ of claim 1 wherein the first composition is further defined in that it contains at
least about 10 mmoles of the aluminoxane per gram of support material.

7. The process of claim 1 wherein the first composition comprises at least one compound
selected from the group consisting of pentane, hexane, isohexane, heptane, toluene and xylene.

8. The process of claim 1 wherein the support material is a silica support, the aluminoxane is
methylaluminoxane and the first solvent is toluene, and wherein the silica support and the first
composition are contacted at a temperature of from about 10° C to less than 30° C and kept at
said temperature for up to about 12 hours, and wherein heating step (b) is subsequently
performed at a temperature of at least 30° C for from about 30 minutes to about 20 hours.

9. The process of claim 1 wherein the support material is a silica support, the aluminoxane is

methylaluminoxane and the first solvent is toluene, and wherein the silica support and the first
composition are contacted at a temperature of about 18° C to 22° C and kept at said temperature
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was fractionated and the random copolymer part (84 wt.-%) showed a

melting point of 147 "C and an ethylene content of 2.5 wt,-%, while the

copolymer rubber part (16 wt-%) showed a T. of - 40 oC and an ethylene

content of 22,5 wt- %. Injection molded parts produced using the polymer,
for frafdilyaied withege wtabeMiliad 3988, 840R Mo CRIGIUD steprats. Q- Jubsequently
perforigan@ 10hP-and 0 drwit 1203696 rogfos Jh8bshoyes A excaliens.

combination of stiffness, transparency and lo,v temperature impact strength
10. TR pRRels. Whiledhe aeneescHRtiMGamains Mmany sRecifssyth8s&luminoxane is
methy3P@eigSxahoulsingt ba-sonstiyrdag lisnitatinns\aethe 8copaQf dhsport and the first
compHIUEHIgR, LiHipReh asexemplificatiapsefigrefeiset camhediments dherinperature
for frdmoaBoskilledsintheath Wil avisinnumanyOthetRassibiities withitbthe, seeRQuently
perforand SPH it b imventiancas: defited birdhe.clains appended digteto. 76

CLAIMS What is claimed is: 1. A process for the preparation of a catalyst
11. TRY$H@RbsSUNBISING the Stepsiefsa)fcombiningiasHRpt fMigssial with @ fiisbxane is
methyGOMRASKIOR. 4he fHStEoMPAsILON CONRISIRgIatiStcROMIOR R AL IBASHONR! the first
comp&HUDAtREOH ALY eg therealn & fisslusalyentyvhereintaedipstat said temperature
for freQMARSItIANIGORERIAS @t I@ast 2 nMinale ahthevalusminexane ReHIBMiofdequently
perforshRPATE Matpsiatuly heatiegsthe tombinesh suepert aterabwishithe first

composition to a temperature of from at least 30 C to about 200 C to provide
12. TRNAVRERIDEXANE |0adrd sURROripReh Ghaentactindsthe.ahipzinoxanaligadefane is
methyStRRAHWALK: 2 5@ RN i LOMPOSHI AN the:secantweRRRO SN RANRKISIAGAY the first
compdRasione neialecene compatnge asaeand solvestyznd ancoeaialyshaid temperature
for freessiuihe cocatalyshindudes aseeont@ortierafl thedideashols is subsequently
perfordhdiir @xangelane Arainceambiiation with apdenicicampeundarid/or a

Lewis acid. 2. The process of claim 1 Wherein the heating step (b) is
13. TIReptouned atRieMpaialtireied ommatinleashI0) (s iRabont B0 GerdpdiBiire between
0° C tproegss eficlaimmiwhereinibe-heating step (h) is perfornmed at a

temperature of from at least 80 C" to about 140 C. 4. The process of claim 1
14. Thehgedhe supRariymatarahisdsealiathiosaghieve adassnenl dinesspefaletsSbetween
20° Cthas0G it befareprytoraiing step a). 5. The process of claim | wherein the

first composition is further defined in that it contains at least about 7 mmoles
15. TR the@ininexane pemgraim pf stippohmatesial) Ghd Recpracessedclaim cbntains at

least A¥bereirs thentitstayompasition ismtusthetigefinedindhatitconiaing @east per gram of
the supodtnlQdmmoles of the aunninoxane per gram of support material.

16. The process of claim 1 wherein in contacting step (c) the second composition contains at
least about 1.0 mmole of the at least one aluminoxane or mixture of aluminoxanes per gram of
the support material.

17. The process of claim 1 wherein in contacting step (c) the aluminoxane loaded support is
contacted with the second composition for a period of time of from about 1 minute to about 24

hours.

18. The process of claim 1 wherein in contacting step (c) the aluminoxane loaded support is
contacted with the second composition for a period of time of from about 5 minutes to 6 hours.

19. The process of claim 1 wherein contacting step (¢) comprises passing the second composition
through the aluminoxane loaded support material in a direct flow.
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7. The process of claim 1 wherein the first composition comprises at least
one compound selected from the group consisting of pentane, hexan
isohexane, heptane, toluene and xylono, 8. The process of claim 1 wherein.
the support material is a silica support, the aluminoxane is

20. TREfMRITIXate and Haefirstseliant s foligng ARELtherain Mesliea the sccond
compSHABRIARAG thefirstd ogmpesitianRie contacterrt autgpreraturgof from

about 1() C to less than 30" C and kept at said temperature for up to about
21. THZ heekss andwhereinheating stem(hhis subsequentyxResfasseth 8tds (a) and (c)
togetHEMPSIAlES 8fiakleast3l £ fonfrns abouk3bRINUIRS te.abebt g howisiial.

The process of claim | wherein the support material is a silica support, the
22. Tﬁé%ﬂ&@é@ﬂ?é&imqhy@féﬁﬂiﬁﬂéa&@%ﬂ&m @&S_&ﬁ%\{%biaiﬁet%@ﬁﬁn &Rfs (a) and (c)
togethMhBIBURhE silicasuRrned and.ths it SRMPRSIHAN RieEAN3Lted RirBmaterial.

temperature of about 1 8' C to 22" C and kept at said temperature 77 for
23, Tﬁ@g@l@ww&aﬂpur@ﬁer@i?pﬂfenomw&oaﬁﬂ ywhergimbeatingsstem (B:f% (a) and (c)
togetiRHRSBEMRRHY! PRIfmeshati® temprwtv ek ableast 39 &afobfrapabaubdrial.

to about 6 hours. 10, The process of claim 1 wherein the support material is a
24, Asﬂi‘é@e%b'_ﬂﬁoétaﬁlﬂela(vﬁefef?%ﬂ&edﬁldﬁ@?@f’h@%@ﬂ%@%%@iﬁp@ﬁgdhﬁéﬁ% between 0.1
mol%Saleant isdeiieneand wbereis: the silica giHrorandithe first composition

are contacted at a temperature of about 18' C to 2)' C: and kept at said
25. THemReratWeCfARfromRRAK L 1D ReUrsHO Ahaut & heuns amd WORRBIiInd having the
formulneating step (b) is subsequently performed at a temperature of at least 50 C

for from about 1 to about 6 hours. 11. The process of claim | wherein the

support material is a silica suppor@gh@Lakg%ninoxane is

methy.laluminoxanow and the first solvent is toluene, and wherein the silica

whercSHRPRE RAEstbaditst neampasitionaretcontasiediall atemperatine eHaboub MBout 10
carboat®rd2 Gnand keplhsaibtempesatisolen Bemmboubids 1ShoUro i dleute and p
is an iNQWES, AEbwmheteipbeating step (h) is subsequently performed at a

temperature of at least 80 C for from about 1 to about 6 hours. 12. The
26. TREOSRRSRS slaimih whergip:the RURPEThEEHRY IS @ISHICASHMRPOrhtMityl, phenyl or
benzy@luminoxaize is metlivialumiuoxane and the first solvent is toluene, and

wherein the silica support and the first composition are contacted at a

27. THRMRIaEr of about 18,64t A2 (andbkeptialsaibbianaperati@yfonfiems and from

about 30U, Qdl AUt abeuhe Rowrss@ndsvhaieinrhesting steRdR) ikised upon the total
numbSubseayently performed at a temperature oT at least 110 C for from about 1

to about 6 hours. 13. The I-}3crcess of claim 1 wherein the contacting step (c)
28. The pesteset AlintenperatirakRetveas: LAk adondunibutedg@thd having
the fohaurs. 14. The process of claim | wherein the contacting step (c) is performed

at a temperature between 20 C to 30 C for | mm n to 200 hours. 15. The

process of claim 1 wherein_in_contacting; step (c)-the second composition

contains at R

|
4
[o A—

p+2
wherein R includes one or more groups selected from alkyl groups having from 1 to about 10
carbon atoms, an aryl group having from 6 to about 18 carbon atoms, benzyl, or hydrogen, and p

is an integer of from 2 to about 50.

29. The process of claim 28 wherein R is either methyl, ethyl, isobutyl, n-butyl, phenyl or
benzyl.
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least about 0.5 mmole of the at least one aluminoxane or mixture of
aluminoxanes per gram of the support material. 16. The process of claim |
wherein in contacting step (c) the second composition contains at least
about 1.0 mmole of the at least one aluminoxane or mixture of aluminoxanes

30. TREHeasQfr theisupRarhmaienalintidtheProcessalcking i rQiMidAls and from

about @OMfagtind.step (O)ths ahkkineyanedeadsssyrpattiangaatacied withithgon the total
numbS€SPRA-LQRROSsItion for a period of time of from about 1 minute to about 24

hours. 18. The process of claim 1 wherein in contacting step (c) the

31. TERWRRexTe lnaded sURREIS) crAtastRh W 1he.se ¢rNd KRMRESIHERHOh & ing the

formuperiod of time of from about 5 minutes to 6 hours. 19, The process of claim |
wherein contacting step (c) comprises passing the second composition
through the aluminoxane loaded support erial in a direct flow. 78 20. The
process of claim 1 wherein in gontacting step (c) the total valume of the
second & position does not x%:eod 250% |of the pore volume of the
support material. 21, The process'of claim | whereip the total amount of
aluaninoxane uséd in steps (a arfbll(c) t@ge her is%let een 6 minoles and 24
irimoles of ahfminoxane per gram of supportimaterial. 22xJhe process of
claim 1 wherein the total amount of ah3nnnoxane used in st%ps (a) and (c)
together is betwoen 8 mmoles and 20 mmoles of aluniinoxane per gram of
support material. 23. The process of claim 1 wherein the total amount of
ahnninoxane used in steps (a) and (c) together is between 11 mmoles and

wherel$ RITRAIESOlaluarailoxarasuper gramR O HsHP RO, MAtRIHR hédind RAEESSOibout 10

carbof @il whereinthepameuptelmetallacane sompoxngHseddsHetweagniden, and p

is an iMeE& 8nddny Mok @kaluaiiinoxane par grain of support material. 25. The
process of claim | herein the at toast one alu minoxane includes a compound

32. ThaGodiles formulian(BAlhEMn WhereinHtinglides ng, O iReiRyArelBstyl, phenyl or

benzyselected from alkyl groups having from 1 to about 10 carbon atoms, an aa-j1
group having from G to about 18 carbon atoms, bonzyl, or hydrogen, and p

33. The ydrdeger effiam 2 ihakauiR7ihc REed Re RERCess Af laimethiWhetRiNRaist from

about @HErmsthybuety); isolagd hyd R sk, P05 Bagigfl #dichhe IIReESSHf the total
numb&lyMR2awhesein R includes at least about 60-%,) methyl radicals and from

about 0e01% to about 40% of either hydrogen, isohutyl or n-butyl radicals.

34. TRaseALPON Ehekotal herein the at least one aluminoxane includes a compound having the
formula

wherein R includes one or more groups selected from alkyl gfoups having from 1 to about 10
carbon atoms, an aryl group having from 6 to about 18 carbon atoms, benzyl, or hydrogen, and p
is an integer of from 2 to about 50.
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number of 1i radicals. 28. The process of claim 25 wherein the at least one
aluminoxane includes a compound having the formula p+Z wherein R
includes one or more groups selected from alkyl groups having from 1 to
about 10 carbon atoms, an aryl group having from 6 to about 18 carbon
35. TREOPAScRenzykiamhyidrageteand s isianRintegey1okirem 248:aPOUt-56ut2P. phenyl or
benzyl he process of claim 28 wherein It is either methyl, ethyl, isobutyl, n-butyl,
phenyl or benzvl. 79 30. The process of claim 28 wherein R includes at least

36. TROQHIGYLBRetI 1adigalzand fremibout Gl % te abauhRBY 438k and from
about &er, hydregan isobubitien il dadicdlsshasedvipenibe iafabassmbrinahe total

numb& Adicalsc34. The process of claim 1 wherein the at least one aluaninoxane
includes a compound having the fornnula (~ IpR A3._ 17 --------- A -0
37. Thel ﬁ&éé@svﬂfe@iﬂﬁ inglueesone: ofiftose 1 gsaLRs selectad foReatkylampRScarbon
comp&@Rg from 1 to about 10 carbon atoms, an aryl group having from 6 to
about 18 carbon atoms, benzyl, or hydrogen, and p is an integer of from 7. to

38. TIRbOWESR 3Z%aimhey Rracess obakimdd whergiseboiziehenmetvlietavbily selected
from {80 tgﬁ)ﬂp rb&&ﬂi\ékiﬂg‘@ﬂﬂeﬂ[aﬁ@ﬂs%ﬁe&gna he-precessiaialal ﬂh@ﬂtdﬁ@?@iﬁﬂb} nonane,
cyclopRgtiples atlleashabostbeke, metbykragdicalsanskiramdrboubh8dnto about

413 o of either hydrogen, isobutyl or 31-butyl radicals, based upon the total
39. TRUMBeERS i @adicals witbrdinelRracess @fslaimal whgsaiRdhe piirasteN®rous solid
selectﬂllga'ﬁb\iﬁl%éeg?&jﬁ@B{Q@sﬁiﬁgc@mm*gﬁﬂi@@Hfﬂﬂomﬁlsf%mﬂlftﬂf&i%(ﬁd%3lyﬁ1€rﬁ'ﬁowder.
40. The process of claim 39 wherein the support material comprises a particulate inorganic
compound selected from the group consisting of silicon dioxide, aluminum oxide,
aluminosilicates, zeolites, MgO, ZrO, TiO,, B,03;, CaO, ZnO, ThO,, Na,0O, K,0, Li,O, mixed
aluminum and silicon oxides, mixed magnesium aluminum oxides, mixed aluminum magnesium
OXidGS, N32CO3, K2C03, CaCO3, MgCIQ, Nast4, Alz(SO4)3 BaSO4, KNO3, Mg(NO3)2 and
AI(NO3)s .

41. The process of claim 1 wherein the support material is silica.

42. The process of claim 1 wherein the support material is thermally pretreated at a temperature
of from about 80° C to about 1000° C in an inert gas atmosphere for from about 1 to about 24
hours.

43. The process of claim 1 wherein the support material is thermally pretreated at a temperature
of from about 150° C to about 400° C in an inert gas atmosphere for from about 1 to about 24

hours.

44. The process of claim 1 for preparing a supported catalyst system wherein the support
material is silica with a loss on ignition of 1 wt% or greater.

45. The process of claim 1 for preparing a supported catalyst system wherein the support
material is silica with a loss on ignition between 1.5 and 3.5 wt%.

46. The process of claim 1 wherein the metallocene compound has the formula (1):
(R7)a(LDm M'(R)q

where



AS$IIIUP wherein R includes one or more groups selected from alkyl groups
having from 1 to about 10 carbon atoms, an axyl group having from G to
about 13 carbon atoms, benzyl, or hydrogen, and p is an integer of from 2 to
about 80 3. The process of claim 34 wherein R is either methyl, ethyl,
n is 0 i§olautvl, n- butyl, phenyl or benzyl. 36, The process of claim 34 wherein li
includes at least about 60% methyl radicals and from about 0.01% to about
m is 140%8.0f either hydrogen” isobutyl or n-butyl radicals, based upon the total
number of R radicals. 37. The process of claim 1 wherein the first solvent and
q is 1 secandas@lvent are hydrocarbon comsrpounds. 38, The process of claim 37
wherein the first solvent and second solvent are individually selected from
the suth® SFOHRIGOBSIRINthOLRRAANEsIOREMNANe, hexane, isohexa:ae, heptane,
octane, nona:ae, cyclopentane, cyclohexane, benzene, toluene, ethylb
L' arkzergRad diethyidbenzane. 32 The process efelaiot | whersinie sUBRMticlear or
polynRaterial gippisas-adpaticylate H&E@H%ﬁﬁﬁ@)s&@%ﬁﬁﬁ%oﬁ@/dﬁ?cmradical(s) that
coordRASISHNG'of inorganic compounds and finely divided polymer powder. 40.
The process of claim 39 ;wherein the support material comprises a

R' arPRILGHAIS INBFGANE 16AMMRAURH §SIeGSSLH AN grMA cengisting @hsiligobout 10
carboIVIEE, AUMIBYNRXIGL FaUFHIN@SIliEatas;02etias atBigl, AAQWNQr&IE b from 6 to
about CiALLFRNR FBR5, ARERyQrdui36r ixedh Al minuIBRNd GilisAdOXIdas, an alkenyl
grouplBiX@dmagrReshm alurpirsin axides.amixed aluminyg Mapagnasium o4 des, > group,
wherewzqé%a&ﬁi@%u@i%r%@'foﬁ%d@“&%ial&%@@ﬂmlﬂa\fw ﬁbwgrom 6 to
about dadafENABinsddad ReoRIPeess R shaim ivhiereinte.suppoytateyial is

silica. 42. The process of claim | wherein the support material is thermally

M is Rretreatad:al teinperriureriadifranbaberi8 @ Entenabout 1000 C in an inert

gas atmosphere for from about | to about 24 hours. 43. The process of claim

R’ is 4 wiherein theusuprer matariakissthermati: pregrgated at a temperature of
from about I50 C to about 4000 C in an inert gas atmosphere for from about 1
to about 24 hours. 44. The process of claim 1 for preparing a supported
catalyst system wherein the support material is silica with a loss on ignition
of I wt'ro or greater. 45. The process of claim | for preparing a supported
catalyst system wherein the support

ﬁlm 1?40 Ilq‘m $40 FF‘IU
—0-MZ0—  —C— —0-M— —C—M=0—
|R41 &41 -é41 é41 é‘“
40 40 40 R R®
$12 $‘I.? FFL'Z I l
—M— —M—M— —C——C—
F|§41 f'l'(‘” é“ IEQ“ ]IQ‘“
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material is silica with a loss on issution between 1.5 and 3.5 wt%. 46. The
process of claim 1 wherein the metallocene compound has the formula (1):
(R'3a(L1),,, ibti(R5q where 81 nisOorl, misl2or3 itis 1,2or3and the sung of
in and it equals the oxidation state of M1 L,1 are identical or different and are
each a substituted or unsubstitilted mononuclear or polynuclear hydrocarbon
radical or (a) hetero atom(s) containing hydrocarbon radical(s) that
coordinates to M1. R1 are identical or different and are each a hydrogen
ato an alkyl growp of fro doto about 10 carboRatoms an-Roxv grgg{ﬂcbf
from to about carbon oms, an aryl group of;from- g to | bqut 20

carbgn atoms, gR ai loxy q up of from about 6 fc
alke group offfrom 2 to out 10 carhop atoms;, an 011 grpup| a halogen
atom 1a \R,'- dup wh R 1 is an alkyl grouRéf fronp | lRé ut 1OR
carbon atoms or an aryl group of from 6 to about 14 car & and two
or throe R' can form 01l_e or more ling syste3x (s), M- is a metal of group 1V,
of the Periodic Table of the Elements, le is a bridging group linking two
ligands O selected from pR 40 R40OR40 R 40 R40 112f1211 1% --a-M_O-

-C-M CM R151 41R41114114| R40 MR 4C, R4G Roo _M12
-IME f_-\‘,/fia iV~ 1 R41 45 R4i R41 82 R40 R40 O R40 8
n49/ 112 12 -CC M- - 41T R4 174114

AN

\N R® \c o) \P —R® or P(O)R40
/ /

where

R* and R41, even when bearing the same index, can be identical or different and are each a
hydrogen atom, a C; - C4 group selected from an alkyl group having from 1 to about 30 carbon
atoms, an aryl group of from 6 to about 40 carbon atoms, a fluoroalkyl group of from 1 to about
10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryloxy group of from
6 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an arylalkyl
group of from 7 to about 40 carbon atoms, an alkylaryl group of from 7 to about 40 carbon
atoms, a substituted or unsubstituted alkylsilyl, alkyl(aryl)silyl or arylsilyl group, or an
arylalkenyl group of from 8 to about 40 carbon atoms, wherein R*® and R*' together with the
atoms connecting them can form one or more cyclic systems or R* and/or R*' can contain
additional hetero atoms selected from Si, B, Al, O, S, N, P, Cl and Br,

X 1s an integer from 1 to 18,
M'? is silicon, germanium or tin, and

R’ can link two units of the formula 1 to one another,



/1112 N--R" NP -R40 or \ P(O)R40 where 1(4 and R4', even when
bearing the same index, can be identical or different and are each a
hyd3'0gen ato3n, a C1 - C.10 groups 'lected from an alkyd group having from
1 to about 31) carbon atoms, an aryl group of from 6 to about 40 carbon
or R’ atpms..arftugtaaliyp gvaup 1Of forg lieaBautdR carben gtemszamakoxiked to M',
wheregroup of from 1 to about 10 carbon atoms, an aryloxy group of from 6 to
about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms,
7' coPravsdaliod o BropRoeh FAMm, Hig @host 40r6athen Atams, ). alikrasy lpgréup of
from- 7 to about 40 carbon atoms, a substituted or unsubstituted alkylsily.l,
wherealkN'd'a3yi)sily.l or arylslly.l group, er an arvlalkenyl group of from I; to about
40 carbon atoms, wherein 1>40 and R41 together ;a~ith the atones

R* isGORNGEURE AhaR) £2N-OIM NG SHIRALCEYAIGISYRIgMS: PB4 ANdIerBAdk S8Rtarbon
atomsCantailoadgitigaahhateronatoms selectRa famsiaB aAll GoRy Nf Rotld andbout 40
carbomBhitdnis, ANFIEISK QR Ipte ot {5 31lGOM0) 98ARANIM Ok BRd RGN from 1
to abdik tWeRiks Qfothe, formklaydyta;Rne aothe, 830 Abluforme AR @O alkenyl
groupWHNFRINDEIRG Hipked o 0n8d: SaHp anchAiNeNg likeditabi Whemdlt 40 carbon
atomsCOMRIISASNItQEeR, ANOSRNOIUS 183¥¥080 ORBHULBHED ASuBstitBred DIRAZ Mstituted
alkylstiRL, aNDRERYR 11§12 hYENRISNAEARI0 Ak MMA DK Sshhast & @IV OxBbEt40 carbon

atomshaving from 1 to about 30 carbon atones, a cycloalkyl group of from 3 to 10
carbon atoms, an aryl group of from 6 to about 40 carbon atoms, a
47. Theigieadky! aroureifsorhd:tmaieut 10 crrkemaomScan alkoxarewRehird group
consigtit@ 8bousHouearke RIS ARIAYIOXY-arQUBN9T fiam B tor@banidte €aP@Nazurenyl,
fluorcat@Mmsaghalkeny! 1grpupatianrd taaheutdQ cartoon atoms, an arylalkyl
group of from 7 to about 40 carbon atones, an allcylary | group of from 7 to
48. TIaDOWLAR cahamatems; dnsubstituiad @heosupslitudat satedsiurlkiarylisilyl
or arylsilyl group.or an arylallcenyl group of from 8 to about 4t;- carbon
R’L'18tems! &7. The process of claim 46 wherein the L3 hydrocarbon radicals are
selected from the group consisting of substituted or unsubstituted
wherecyclopentadienyl, indenyl, tetrahydroindenyl, azurenyl, fluorenyl,
azapentalenyl, thiapera.talenyl or oaapentadenyl.
L' and L? are identical or different and are each a substituted mononuclear or polynuclear
hydrocarbon radical or (a) hetero atom(s) containing hydrocarbon radical(s) which can form a
sandwich structure with the central atom Ml,

R' and R? are identical or different and are each a hydrogen atom, an alkyl group of from 1 to
about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl group of
from 6 to about 20 carbon atoms, an aryloxy group of from about 6 to about 10 carbon atoms, an
alkenyl group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,
group, where R*? is an alkyl group of from 1 to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms, and R' and R? can form one or more ring system(s),

M is a metal of group IVb of the Periodic Table of the Elements,

R’ is a bridge between the ligands L' and L?



48, The process of claim | wherein the metallocene compound has the
formula la: IsLL' M'RR" (I @) where Lt and L2 are identical or different and
are each a substituted mononuclear or polynuclear hydrocarbon radical or
(a) hetero atom(s) containing hydrocarbon radical(s) which can form a
sandwich gtructure with the cgntral atom M, Rr R' are identical or _ 40
differenttand are each a hyfrogen atom, an alkylgroup of from fjto abomﬁ 10

-an allcoxy-gggup-of from l.-tg@bomlio carboma%qms,—au—wwﬁo——
group of |from 6 to about 20| garbon atoms, an arylexy group of ftam abolit6
to aboutRO carbon atoms, & alkenyl group of ffdm 2 to about 1 carbo
atoms, an OLI group, a halogen atom, or a R2sz. group, where R™ is an
al_kyl group of from 1 to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms, and R" and Rs can for-u, one or more ring
system(s), M 4s a metal of groug #b of fhe°Periodic "fable gt the Elgwiénts, le
is a bridge bpg\gveen the ligands Ll1gnd 11z.84 R40 R40 R4AO0R40R401 1
M-0- 1 ze-Mu— O M- -Cv-M=0—+M143141 1 4T TM TATERRRR
R R40 RACER14t5 R43 R 46 _ | 41:: M124R4, R Ali R44 RA7'R47 40 R40
{R 40 R40 F&O R40 66+ p~ ~~ss p'17 R41 141 041 04,141 RfIf\PRft
]V -R 40 ...SJ -R or \t. P(O)R40 where R40 and 11.4:, even when bearing
the same index, can be identical or different: and are each a

Fl'{‘w $40 th*!{} Fl'a‘w ( $40—’ TRrﬂ)
—C C C— —M=—C M=
é41 F|241 érn lR‘” \\ é4j IIQM
X
\B_R“" Qm“’ _Ge- —-—0— _S_— \so \so
/ / / /
\l\| —R® }: -0 }v R or N P(O)R40
/ / / /

where

R* and R, even when bearing the same index, can be identical or different and are each a
hydrogen atom, a C;-C4 group selected from an alkyl group having from 1 to about 30 carbon
atoms, an aryl group of from 6 to about 40 carbon atoms, a fluoroalkyl group of from 1 to about
10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryloxy group of from
6 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an arylalkyl
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hydrogen atonx, 1 C_-C40 group selected from an alkyl group having; from 1
to about 30 carbon atoms, an aryl group of from 6 to about 40 carbon atoms,
a fluoroalkyl group of from | to about 10 carbon atoms, an alkoxy group of
from | to about 10 carbon atoms, all aryloxy group of from 6 to about 10

groupCef BRMhAtomsa gk alkenykerauRRASIOm 2A£918RUdQCatbeBRPIKS a8But 40 carbon
atomsarylalkyt@htQaroarpekinmodita abrutA0 carkonA0msy an alltamkoreuef and an
arylal ki@ Gk H46h CRROR, ALODE DatboHbsHHEC &R UNS WES fifdted 'alkdsibdy with the
atomsalitrhe@nth'siyhoranyisih greupansancarlaikammhgrotk 6f fiam 8 ’8'abaiitontain
additidRaCAERAD AMSARRIEINRAD @pebitfdotRatne b D B [atoesI¢oPNECHRY Br,
them can R~rlr2 one or more cyclic sYSteu3:, or IL 40 auk'or Pi 41 can
x is aic@itaie @eldiiapaldetcro atoms selected from the group consisting of 8i, li, A
I, C), 8, t', P. {"t and fir, x is an integer from 1 to 18, M'z is silicon, germanium
M " iitive And e Mayabs@ifink.wo units of the formula (la) to one another, 49.
The process of claim 48 wherein: M is zirconium or hafnium. L1 and L2 are
R’ magenticahiordifgrenbant asenachia substituedieyclopentadienyl, indenyl,
tetrahydroindenyl, azurenyl, fluorenyl, azapentalenyl, thiapentalenyl! or
49. TIXgRRBiaeMYhiwhigheRRiferm a ,sandwich structure with the central atom
IM3, 9is R Ip4-;i-,1Z"R41CTO _-, R40 R41~; or (R40R4f CR401:41)
M' is Where R4 8anddRibh are identical or different and are each a hydrogen atom,
a hydrocarbon group of from 1 to about 30 carbon atoms, in particular an

L1 aRlkybomeen@iiien bio aberintO.garken atems, abaivh@roupasfEam®et9l, indenyl,
tetrah IRt AR PAEDAR AP IS, o8 A YARHRA G RUP] Of i dh a ton@beub b SRR 1, which can
form At@MEvieR akdavt greupotdem 4iteabout 1/1 carbon atoms or a substituted
or unsubstituted alkyisilyl group, an alkvl(ai I)silyl and an arvlsilyl group. 50.
R’ is RMR Process’of alaim #8 wherein M is'arconiupt'ait Ji anek rafe iderticalotentical
or diftliffeiemend aleeash@suhstivied indenyhdzuremylp fuoreayll to about 30 carbon
atomsZ@PBhstianytathiapenialepyratoaxansnisanyh wiisdh GapHierahasangwishvf from 6
to abstifugtwesyithithe centrakatom litoapd theobridaingbumitiRtds ok W A&SkrDk kylaryl
groupRA ¥ Gito, abtheresR4thaimBnd e denticatar differamsandearaieinVil group, an
alkyl(8toybiRIoRY JRuylispeemdupexyl, lieptyl. octyl, nonyl, decvl, undecyl, dodecyl,
cycclo-peenyl, cycclo-pentadienyl, cycloliexyl, phenyl, ben =yl, trimethyisilyl
50. TIR ShcbSsstofluRiaPIspyhddin M€ Rracess h claim. 4g.wherginithe togtalleeBRnt and
are &RMpaUNdhasfiemMuluidnbibelowie8§1, fluorenyl, azapentalenyl, thiapentalenyl or
oxapentalenyl, which can form a sandwich structure with the central atom M', and the bridging
unit R” is R*R*'Si= or R*R*'Ge=, where R* and R*' are identical or different and are methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, cyclo-pentyl,
cyclo-pentadienyl, cyclohexyl, phenyl, benzyl, trimethyisilyl or 3,3,3- trifluoropropyl.

51. The process of claim 48 wherein the metallocene compound has formula 1 b below:
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(Formulalb) R4R'. R~'R R7 R 1R1R2 R8\f/ Rife, R Rr~'r~"" I1RS5
R4 Wherein m is a metal of group 1Vb of the Periodic 'Table of the Elements,
P and R are identical or different and are each a hydrogen atom, an alkyl
group of from 1 to about 10 carbon atoms, an allcoxy group of from 1 to
(FormipPut,30 carbon atoms, an aryl group of from 6 to about 20 carbon atoms,
alz__ arvloxy group of from 6 to about 10 carbon atoms, a3z_ alkenyl group of
from 2 to about 10 carbon atoms, an OH group, a halogen atom-, or a
NR.2,3' group, inhere R" is an alkyl group of from 1 to about 10 carbon
atoms or an aryl group of from 6 to abgut 1Alﬁarbon atoms and Ra and P
may form one or more ring; systems)RR’, K*,|R6, | and also R’, It", It’,
TK", FRS and RS, are identical or diffékent aad. a geach a hydrogen atom a
linear, cyclic or branched hydropar example, an alkyl group of
from | to about 10,0.carbon atoms, an‘afkenytgroup ©of from 2 to about 10
carbon atoms, an aryl group of from 3boug 20 carbon atoms. an arvialkvl
group of from 7 to about 40 carbon atoms,\dn alkylaryl group of from 7 to
about 40 carbon atoms, or an arylallRﬁryl group of frem 8 to about 40 carbon
atoms, a substltuted or nnsubstltuted alky|5|l g% , an alkyt(arylssilyi

more hetero atones selected from
P, E, (l and Bi. and two adjacent
RrR' PsorR", Rs'in each case

wherein said groups m
the groups consisting of |
radicals R', R or le. W". or Re

claim 51 wherein: 87 M is zirconium or hafnium, Rt and R2 are identical or
different and are, an alkyl group of from 1 to about 10 carbon atoms, an

wherein
M' is a metal of group IVb of the Periodic Table of the Elements,

R' and R? are identical or different and are each a hydrogen atom, an alkyl group of from 1 to
about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl group of
from 6 to about 20 carbon atoms, an aryloxy group of from 6 to about 10 carbon atoms, an
alkenyl group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR2*?
group, where R*? is an alkyl group of from 1 to about 10 carbon atoms or an aryl group of from 6
to about 14 carbon atoms and R' and R? may form one or more ring system(s),

R, R* R, R® R7, R®and also R*, R*, R”, R®, R” and R® are identical or different and are each a
hydrogen atom, a linear, cyclic or branched hydrocarbon group, for example, an alkyl group of
from 1 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an aryl
group of from 6 to about 20 carbon atoms, an arylalkyl group of from 7 to about 40 carbon
atoms, an alkylaryl group of from 7 to about 40 carbon atoms, or an arylalkenyl group of from 8
to about 40 carbon atoms, a substituted or unsubstituted alkylsilyl group, an alkyl(aryl)silyl
group and an arylsilyl group, with the proviso that R’ and R’ are not hydrogen, wherein said
groups may contain one or more hetero atoms selected from the groups consisting of Si, B, Al,
O, S, N, P, F, Cl and Br, and two adjacent radicals R, R°orR’, R% or R®, R” or R®, R”, or R’,
R® or R”, R® in each case may form a hydrocarbon ring system and the bridging unit R’ has the
meaning set forth above with respect to formula (1a).

52. The process of claim 51 wherein:
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alko_{y group of from | to about 10 carbon atoms, an aryloxy group of from 6
to about 10 carbon atoms or a halogen atom, or Rt and R together may
form one or more ring systenx(s}, R3 and R', are identical or different and are
each a linear, cyclic or branched hydrocarbon group ;which may be

M!is Iz—ieéggﬁﬁxg@qugﬁ@ﬁgmple an alkyl group of from 1 co 10 carbon atoms or an
alkenyl group of from'--' co about 10 carbon atoms, it4, W R", R', Rs and also

R' anRR? Ro RsniiRiandiiRe areddenticah ar f @ﬂ&ﬂ%@&&nh}(ﬂé@ﬂ% atoms, an
alkox?@ﬁh@@fhﬁﬂ@@ﬂaﬁﬁif@l@%@%ﬁ@h@&@ 10k pylsilyl gTRURy & dN@RYut 10 carbon
atomsICAG A6 Rranehed alkyh gramnQfdiemnate f@ﬁﬁ%%%ﬁﬁf&%%ﬁ@mﬁeﬁ{@ﬁ aryl

group of from 6 to about 10;0 carbon atoms, which may contain one or more
R’ anh@teraratamsiselestediiem the arourRaonsistingc Rl Bt INdREtfeh group
whichaitBbeans dBentwe adiacantipdicals Ryl eRRAR fReaN 4o @arbon atoms or an
alkenNYEHAGASPOR FNDSYHEM | If isBoRat§thd 2 1t tire . R- IZ-"Cor where ii and let

are identical or different and are, each a hydrogen atom, an alkyl group of
RY, Rfra IR0 10 cabanatpmsp angayr " arewrof fremibniabertd@eaiPand are cach a
hydro@&@n&&»tﬁn arylalkyh Geoup Qﬁiﬂb%tlnt&ia@ﬁylsﬂlﬁ}lc@r%ﬂﬁf%ﬁﬁ an alleykaivlclic or
brancF@UROf Hiei) HFaBREULd 4AIbAN AtBBIS 26 AsS WP slthiedes uNsHRsiiuad about 10
carbolatéMISIWIGER URa RO A H 30) sHlvthercane-and sitvhar auiRcR3. bR RReCasS Pt onsisting
of Si, Haim, ¥ whereing, I aisizBeonigme b andiR caredentioal a’different@ndan form a
hydroaigoBreitiyg sghlgrine or phenolate. R3 and R3, are identical or different and

are each a linear, cyclic or branched hydrocarbon group which may be
R’ is Kélogspated foipxampledmalkyl-grotp of freti ik to abais d @ Carhemr dtamsdentical
or dif k@ AKeRYbFBUPHYHFHI 2 ionakeutikll catipnatesns, R4 amdalse o€ an aryl
groupydFegen RabBit MO Bsand s, Rh, :RBalRyl R apeidesticaker sifienentapeh atoms
or anaikfas) akygregenoatom@r aBdinest, &yelie airbikanshedsalikdareupobframstituted

alkylstita akowt 10 gathenaiamseofan-aylgrewp®f from 6 to about 10 carbon

atoms and/or the two adjacent radicals R~, R6 and R~1, R6 respectively
53. THegetbessmayl s awingsystem, Ry is 11 RtSi - or R't"R; C e , where R40
and R4' are identical or different and are methyl, ethyl, propyl, butyl, pentyl,
M' is he¥yhifi@ptyl, octyl, nonyl, deeyl, undecyl. dodecyl, cyclopentyl,
cyelopentadienyl, cycloliexyl, phenyl, benzyL trinsethylsilyl or
R' an@ 1B 3rdrfleiareprepyliont Bedracesshof drisAS wheataih dhe irxetallo .ene
compound has formula Icc: 88 (Formula 1 0
R’ and R?, are identical or different and are each a linear, cyclic or branched hydrocarbon group
which may be halogenated, for example an alkyl group of from 1 to about 10 carbon atoms or an
alkenyl group of from 2 to about 10 carbon atoms,

R* and also R* are hydrogen,

R, R% R/, R® and also RS', R6', RT, R® are identical or different and are each a hydrogen atom or
a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms, or an aryl group of
from 6 to about 10 carbon atoms and/or the two adjacent radicals R°, R® and R”, R® respectively
together may form a ring system,

R’ is R*R*'Si= or R*R*' Ge=, where R* and R*' are identical or different and are methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, cyclopentyl,
cyclopentadienyl, cyclohexyl, phenyl, benzyl, trimethylsilyl or 3,3,3-trifluoropropyl.

54. The process of claim 48 wherein the metallocene compound has formula 1c:
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R4 R5 fi RaR9 V1t RIR" R8 R4 where the substituents and indices have
the fellowino meanings: M 'is a metal of group TVb of the periodic "fable of
the Elements, Ra and R are identical or different and are each a hydrogen
atom, an alkyl group of from | to 10 carbon atoms, an alkoxv group of from 1
to about 10 carbon atoms, as aryl group of from 6 to about 20 carbon atoms,
an aryloxy group of from 6 to about 10 carbon atoms, an alkenyl group of
(Fornfti@Mm & to about 10 carbon atoms, an Off group, a halogen atom, or a NR A
group, Where 321s an alkyl group of from 1 to about 10 carbon atoms or an
aryl group of from 6 to about 14 carbon 7 atom:,, and R and R7 may form
one or mor wing systin{ s}, R3, R'~, KE', R".éta, 11s and also KES3, It', KZ', tt,
11' and 11s are identical or different &crd arg each% hydrogen atom, a
linear, cyclic or branched hydrocarbon-groupsfar-€Xample an alkyl group of
from 1 to 10 carbon atoms, an gk @w rom 2 to about 10 carbon
atoms, an arenyl group of from 6 to abe carhen atoms, an arylalkyl
~ p alkylaxyl group of from ? to
about 40 carbon atoms, or an a3 ylake3xyl\group of from 8 to about 40

carbon atoms and a substituted or URSuhstit tq%@lkylsityl or arylsilyl group,
fd that Ra’ and R are

ocarbon groups may contain one
the group, Consisting of Si, B, A J, 0, S.
omikR' has the meaning set forth

from 6 to about 40 carb
or more hetexo atoms s

gge ideRfical or different and are an alkyl
group of from Ito about 10 carbon atomns, an alkoxy group of from 1 to
about 100 carbon atoms, an aiylosy group of from 6 to about 10 carbon

zirconium or hafnium, Rl and R™ g

where the substituents and indices have the following meanings:
M is a metal of group IVb of the Periodic Table of the Elements,

R' and R* are identical or different and are each a hydrogen atom, an alkyl group of from 1 to 10
carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl group of from 6 to
about 20 carbon atoms, an aryloxy group of from 6 to about 10 carbon atoms, an alkenyl group
of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,** group, where R*Is
an alkyl group of from 1 to about 10 carbon atoms or an aryl group of from 6 to about 14 carbon
atoms, and R' and R* may form one or more ring system(s),

R, R* R, R® R7, R¥and also R*, R*, R”, R®, R” and R® are identical or different and are each a
hydrogen atom, a linear, cyclic or branched hydrocarbon group, for example an alkyl group of
from 1 to 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an arenyl group
of from 6 to about 20 carbon atoms, an arylalkyl group of from 7 to about 40 catrbon atoms, an
alkylaryl group of from 7 to about 40 carbon atoms, or an arylakenyl group of from 8 to about 40
carbon atoms and a substituted or unsubstituted alkylsilyl or arylsilyl group, with the proviso that
R’ and R® are not hydrogen and that R° and R’ are identical or different and are each a
substituted or unsubstituted aryl group of from 6 to about 40 carbon atoms, the hydrocarbon
groups may contain one or more hetero atoms selected from the group consisting of Si, B, Al, O,
S, N, P, F, Cl and Br,
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atoms>, or a halogen atoarx, and R' and R" may form one or more ring
systemic}, IT' and R', are identical or different and are each a linear, cyclic or
branched group which may be halogenated, for example an alkyl group of
from 1 to about 10 carbon atoms or an alkenyl group of from 2 to about 10
and carbon atoms, R4, R'. R', R8 and also II', R", R"and R™™" are identical or
different and are each a hydrogen atom or a linear, cyclic or branched alkyl

the brAf@HP @hirean JdemabouilGRITEAIAIBRR Wik pay (CRIMaINoNe or more

hetero atoms selected from the group consisting of Si, B. A1,0, S, N, P, F,
55. Tifel RDELR o RelaRdsR arridgntical or different and are each a substituted or
unsubstitu ted aryl group of from 6 to about 40 carbon atoms, Rs is
M' is 2240Ru¥hRKliuR, C= or -(R40R°C CT "lei)-, where R'a and R41 are
identical or different and are each a hydrogen atom, or a C, -C40 -

R anfydrocarRongnaimiselested-iion an alkyl (gsap R Qffembtendhou 18bon atoms, an
alkox AN AR, 12 3B @raVB Al SO BII0ALRULAY GasRER BEIMSs @about 10 carbon
atomsagyRiebgeauRoaf FiatnRT 1 pRdUt1AGARAR stamze amakodamt group of

from 7 to about 14 carbon atoms or a ,substituted 03' unsubstftuted alkz Isilyl
R® an@MRUPa@NRIKYHArYE Siteand aniandsibdh Grauraoey dine RrecessQf SI3UpP Shich may
be ha\WBEISIRY, ithrisZirkARIUM « [R31206 R Langosenticaling aremesayhSAlOERan Allkenyl
groupRirenaiatecR 306 1I8_cdrase sdantical or different and are each a linnear, cyclic

or branched methyl, ethyl, propyl, butyl, pentyl or hesyl, R4 and also R" are
R, RhydragemdlsRrRr@and alse RfiaR ardiRaaseddenticahay differentandiai€en atom
or a 188Gh aPdragenAMemRPh R INadlyelicah brapchedialkyl @reur aidhmifch may

conta iRt 0RO AR @O MSYBICH-RAYfr6RNMRIN OIS Oh NATENSSIORIAMSD, S N, P, F,
Cl an$@gcted from the group consisting of Si, 11, Al, O. S, V', P, F, Ciand Br, 90

R™ and R are identical or different and are phenyl, naphthyi, para-(Ca 4:_0-

R’ an@KYDPheRALh R (Eca Gl fruerealkyplaanyh sreta(WsGfed aryl group of from
6 to alBdkyDphaasyl-Jeta IE~a 0"ao alkyl)pherryi; meta, araeta- (Gr (_a vl)2phenyl
or meta, meta -( j lac t13-loroalkyl)2phenyl, W is 1t 40 Si::: or R™ "Rrtie

R’ is WhRtesRr'apitiRt'dlare idéintical ofpdiffetent aritkare, mathyIRethvld R*! are identical or
different and are each a hydrogen atom, or a C; -Cy4 - hydrocarbon group selected from an alkyl
group of from 1 to about 10 carbon atoms, an aryl group of from 6 to about 40 carbon atoms, an
arylalkyl group of from 7 to about 14 carbon atoms, an alkylaryl group of from 7 to about 14
carbon atoms or a substituted or unsubstituted alkylsilyl group, an alkyl(aryl)silyl and an arylsilyl

group.

56. The process of claim 54 wherein:

M' is zirconium,

R! and R? are identical and are methyl, chlorine, or phenolate,

R’ and R” are identical or different and are each a linear, cyclic or branched methyl, ethyl,
propyl, butyl, pentyl or hexyl,

R* and also R* are hydrogen,

R®, R’, R® and also R®, R” and R are identical or different and are each a hydrogen atom or a
linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms, which may contain
one or more hetero atoms selected from the group consisting of Si, B, Al, O, S, N, P, F, Cl and
Br,



propyl, butyl, peatyl, hexvl, heptyl, octyl, nonyl, decd, undecyl, dodecyl,
cyclopentyl, cyclopentadienyl, cyclohexyl, phenyl, benzyd, triaraethylsilyl or
3,3,3-trifluoropropyl. 57. The process of claim 48 wherein the metallocene
compound has the formula | d: (Formula 1 d) R8 V' M1R1R2 R9'R7,ffR R
R’ anR 191 RAdnereatll: dtiscammgtedof gromp I¥h afife Resiedicdableigh thgenyl, para-
(C,-CElementakRapand R3ae identicalipygiffersnt Arehate gach@yskegan meta, meta-
(C,-CatamyBrhadyl grouptef flamt {de @bauiotosamgmatoms, an allcoxy group of
from 1 to about 10 carbon atoms, an aryl group of from 6 to 20 carbon
R’ is Rtopissanantoxy greup ot fae’ Gita abosE:1AEHR00 AloMms: @ alkaahethyl, ethyl,
propy9rasigyof freaa thabaut A arben@atomssyau QdyaroRd @ NalQuRBRoMs cRipentyl,
cyclogeNRHARAUB; cWherel Rddiisian-alkyl eiaiepnofdnom M@%ﬁ&&&@&@m
atoms, or an aryl group of from 6 to about 14 carbon atoms, or R" and R’
57. THO@eERelMAYI I QRS QL MaRe ARt BYSIaRESRuRS hROhRToRmand®also hi',
Ks", R6', R" and It are identical or different and are each a hydrogen atom, or
a linear, cyclic or branched hydrocarbon group, for example an alkyl group of
from | to about 10 carbon atoms, an alkenyl group of from 2 to about 10
(Fornfe@kben atoms, an aryl 91 group of from 6 to about 20 carbon atoms, an
arylalkylgroup of from 7 to about 40 carbon atoms, an alkylaryl group of from
about 7 to about 40 carbon atoms, an Fqﬁylalkdﬁ?/l group of from about 8 to
about 40 carbon atoms and a substituted or u usubﬂ'ﬁuted alkylsnyl or
auylsilyl group, with the proviso
are each a substituted or u3nsubsti

alkyl group of from 7 to about 40 cagbon atomg, or ,in aryl substituted alkenyl
group of from 8 to about 40 (_:arboR atoms, the hydrocarbon groups

wherein:
M is a metal of group IVb of the Periodic Table of the Elements,

R' and R? are identical or different and are each a hydrogen atom, an alkyl group of from 1 to
about 10 carbon atoms, an alkoxy group of from 1 to about 10 carbon atoms, an aryl group of
from 6 to 20 carbon atoms, an aryloxy group of from 6 to about 10 carbon atoms, an alkenyl
group of from 2 to about 10 carbon atoms, an OH group, a halogen atom, or a NR,* group,
where R** is an alkyl group of from 1 to about 10 carbon atoms, or an aryl group of from 6 to
about 14 carbon atoms, or R' and R* together may form one or more ring system(s),

R, R’ , R®, R’, R® and also R*, R*, R®, R” and R® are identical or different and are each a
hydrogen atom, or a linear, cyclic or branched hydrocarbon group, for example an alkyl group
of from 1 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon atoms, an aryl
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can contain one or more hetera atoms selected from the group consisting of
Si,BAl,U, S\ P, F.Cland Br, i23 is a hydrocarbon group which in the

a-position is cyclic or branched or which in the f3- Position is brancelred, the
hydrocarbon group, for example an alkyl group of from 3 to about 20 carbon

group@Mends AKeBYhOMUBehSFOMoALO R Rk GRIRERAIAIMS AT At h8HRMRIOfcarbon
atomsfTeMBKiAaANAHEP 681POR Atns7an andalkyb FRYPOAHN 4dARUEAD oroup of
from $660OB ajQmsarvalkiarvhigraupafl frampshidabaul A sarRRM NS BN 3R arylsilyl
groupakylalkenvhgrasp ehfrem:Bdorabart #Q.aarhion atasathehyereeamenubstituted or
unsub@faUBS APAYEONRAINBRE BrMAEuheteraRiame selertes fiRhiBengsRHps can contain
one ofaRHiSHEEQf Sbis ﬁe‘l’&;t@aﬁ%nﬁ\'th@-g%@ @é’lﬁiaﬁngw shesbridgingdinit R’ F, C1 and
Br, hasthe meaning mentioned above with respect to formula 1a. 58. The

process of claim 57 wherein: Mi is Zirconium or hafnium, R7 and R? are
R’ is idepicaheyodiffesap! andcare @pralikvl greumahiramckioabaut Q:earban alkyl group
of froRoMms2aRaAKkXYAoUR affIanbditaabaityl @ cafentaensoadaiyia frbon atoms,
or an GFAURIBitfeRIG I-abpEiLE carban atomsHel halegamnaer) (andydréndBe croups
can cdRAYNBHP @NARE MAENGoSYSiaas) Renisiaclineap abodigiasp osfromAit®, S, N, P,
F, C1 ahpBt 10 carbon atoms or an alkenyl group of from 2 to 10 carbon atoms,

which can be halogenated, R" is a in a-position or in the P-position cyclic or
R’ ishranchechabyl growp ehftant 3He abputzd cadyenatensanthaltkePvlBikoUm the B-
positi®f kohraddehalaut 26 Gatherhatersp analdanlkaR ik of fienp b teahout?dout 20
carboSABAR, ateMEcANdeRiiMEtMISYl @ravpaR B cRBoRZioRS antaiseRuP,dR from 6 to
about R¢' enddRsa@igsidentical ok diffesept angare eachisbiiydogan@ombd, an alkylaryl
grouplisleabneychs Ayobranchad @lkyberoup f fromiikda,akesiipl0fcapaes alemsut 40 carbon
atoms\WINEMyAay £BHaAREe Ahmesatheleie aomsrseleciedaftam theguURom the group
consi€RRSISWHIGRT A, B. AINOPSF NCIRnE.BEI| and Br. 92 R and R' are identical or

different and are each a substituted or unsubstituted aryl group of from 6 to
and about 40 carbon atoms, like phenyl, naphthyl, para-(t C1(,-alkyl)phenyl,

meta-(C 3-C3e- alkyl)phenyl, meta, meta -(C:1-Clo-alkyl)sphenyl, R9 is
the brREBAUHTR ROR B3GR DR 1ne IR ORICEBQROImuMleraaR and

R'3 are identical or different and are each a hydrogen atom, a C1 --Co
58. TKe3gbRUR, o Rarticsiakaaalkyl group of from- 1 to about 10 carbon atoms, an

aryl group of from 6 to about 40 carbon atoms, an arylallyl group of from 7 to
M is caibanaemsuan alkylaryl group of from 7 to 14 carbon atoms or a

substituted or
R' and R? are identical or different and are an alkyl group of from 1 to about 10 carbon atoms, an
alkoxy group of from 1 to about 10 carbon atoms, an aryloxy group of from 6 to about 10 carbon
atoms or a halogen atom, and R' and R” may form one or more ring system(s),

R’ is a linear alkyl group of from 1 to about 10 carbon atoms or an alkenyl group of from 2 to 10
carbon atoms, which can be halogenated,

R* is a in o-position or in the B-position cyclic or branched alkyl group of from 3 to about 20
carbon atoms, an alkenyl group of from 3 to about 20 carbon atoms, an alkylaryl group of from 7
to about 20 carbon atoms, and a trimethylsilyl group,

R4, R® R/, R® and also R4', R(", R” and R? are identical or different and are each a hydrogen atom
or a linear, cyclic or branched alkyl group of from 1 to about 10 carbon atoms, which may

contain one or more hetero atoms selected from the group consisting of Si, B, Al, O, S, N, P, F,
Cl and Br,



unsubstituted alkylsilyl group, an alkyl{aryl)silyl or an arylsilyl group. 59, The
process of claim 57 wherein: yl- is zirconium, Rl and R™ are identical and are
methyl, chlorine, or phenolate, p3 is methyl, ethyl, n-prapyl, a_ butyl. n-pentyl
or n-hexyl, R is iso-propel, iso-butyl, n-butyl, sec-butyl, cyclobutyl, | -methyl-
R’ andutYlale eibylrbutyt dimethylpentd ccyglopeniviuyciphexybsexelon 4 »of from
6 to ASIERBNEaBOEMLEYCIOheX =8y nsyRlahe. phanyt, Raraameteyelahexyt C,-C -
alky])phdrznetinylsivaRE and alseyR; senfydrogen, and RE, R', R5 and also R;,
R" and Rx are identical or different and are each a hydrogen atom or a
R’ is fgarseychcqrhranciéd ikylgspum 8Rftamd i’ about ll-cardn @tamSare identical
or diffvhigNa3naycomtainh ane Qhmeia, hateragioms salepted emaneIyPYRup of from 1
to abdt@NSINGLAl BB, M, By BeMud bf Frokl 816 aBsuRI@RERS alenidentiaaliarkyl group
of frofiffexent anthare PRenNyh PHSORFRRYLRReRYoRr 188-RUBMHRNEMINR-Sr a substituted or
unsubbticahenykiBcyepexyhiRy imatiawsiyl pheniip-agarnantyl-phenyh
p-{taisfluor)trimethyl- phenyt or m,3n -dimethyl-phenyl, RY is R"40R41Si_ or
59. TIR ARR&CiecrimFeienR4%: and R"; are identical or different and are methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decvl. widecvl, dodeeuvl,
M' is suelarRentyl, cyclo- pentadienyl, cvclohexyl, phenyl, benzyi, trimethylsilyl or
3,3,3-Irifluoropropyl. 60. The process of claim 1 wherein the at least one
R' aniptallecrRacampUAd insalactadFer the IR EoRSIStAGRYI, ethyl, n-propyl, n-
butyl, 3r{geigOPERRY hé<(P;iROREaRY! Rl Hy hiadanyl) (R-PeihydA-tRiipoRkRMYbutyl, 1 -methyl-
butyl, Phesyiyinsleny]) zirsemiimdichloddes s CAtiaoRMRMY AR -d@¢ opent-2-enyl, cyclopent-3-
enyl, ¥hRRESEINARIELI(234A8IN Yatk: (Rra8Ul-OuiMirexyl or trimethylsilyl,
t-chenyl)iadenyi)zirconiumdichloride, A-(2-isopropyl-4-(p-cert,
R* andutyd-Rfieryhingdemlicaid-dimethyl-4 (p-tort. butyl- 9 3
A-(2-isopropyl-4-(p-teat. butyl-plxenyl) ndenytl('~ >,{>." tetranlethvl-4-(p-cert.
R®, Rbutylaphenyl Ridafivhaedniimdicilonda di(Z-iseprianyré-ethy hddRdeadiom or a
llnearbb'})él@'@nyﬂﬁﬁaﬁ&iaﬂﬂ@ Sraliraxetivndt (RstebbiRutylvarbon atoms, which may contain
one oPhRAYNadeNhzrconkindichiariBe oiRpsenapyhs biBses: Al, O, S, N, P, F, Cl and
Br, butyl-phenyl)indenyl)(2-methyl --4-(p-sec. butyl- phenyl)lndenyl
)zreoniumdichloride, A-(2 isopropyl4-(p-cylohexyl-phenyl)in
R’ andeiyh2iaeathyi4r(preyeleh@iyhbre phenyl, p-isopropyl-phenyl, p- tert-butyl-phenyl, p-s-
butyl-phenyl, p-cyclohexyl, p-trimethylsilyl-phenyl, p-adamantyl-phenyl, p-(trisfluor)trimethyl-
phenyl or m,m -dimethyl-phenyl,

R’ is R*R*'Si= or R*R*'Ge=, where R*” and R*' are identical or different and are methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, cyclo-pentyl, cyclo-
pentadienyl, cyclohexyl, phenyl, benzyl, trimethylsilyl or 3,3,3-trifluoropropyl.

60. The process of claim 1 wherein the at least one metallocene compound is selected from the
group consisting of:

A-(2-isopropyl-4-(p-isopropyl-phenyl)indenyl)(2-methyl-4-(p-isopropyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert. butyl-phenyl)indenyl)(2-methyl-4-(p-tert. butyl-
phenyl)indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert. butyl-phenyl)indenyl)(2,7-dimethyl-4-(p-tert. butyl-
phenyl)indenyl)zirconiumdichloride,
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phenyl)indenyl)zireoniuntdichloride, A-(2 -isopropyl-4- (p -trimethylsilyl

-phenyl)i Eadenyl)(2-methyl-

4-(p-trimethylsilyl-phenyl)indenyl)zirconiumdichloride,

r~-(2-isopropyl-4-(p-adaxnantvl-phenyl}liatdeatyl 3(2-methyl-4-(p-adamantyl-
A-(2-RBpRYYindepybEirconiunidighiRride: ArdgiSERRaRy cdra@ciis i e butyl-
phenyMeiihmethyhinhendindeny (2 -nxathy i- 4-(3-

tris(trifluoromethyl)methyl-phenyl)indenyl)zireoniumdiehloride, -(2
A-2-1sgnRylémlianyziitdeatyl s(@metxulAisiantsr, Quikphantyindenyh-  butyl-
phenyftaaBiynisicBhiidgdiéRrisprropyl 4-(p-tert. butyl- phenyl)i tide

nyl)(2--methya,-4-phe3) _y i-indenyl }- zirconiumdichloride,
A--RofFISpPIORY L (pteat. DUty pidingany (3-dEnsiyi-ateny- butyl-
phenyll) @MPEEQ@&IHMMWQ@; A-(2-1sopropyl-4-(p-teat. l:artyl

plxenyljt31denyi)(2,5,0.7-ttitra3nethyl- -.pheEiyl-.
A-(2-18iepyhrzirgeniyasichiorigrn 3tidsipropyhétniothyl-d-(Ribert -
pheny®vROEYEYDING@atIN3 Sdiaaaethyl- 4-phanyl- ndenvl)zireoniurnd icltloride,

~y-(2-isopropyl-4-plxenyl -inde3a_y~I)~'.>,,?-di3ntlzpl -d-fp-tent.
A-(2-1’@U&bﬁﬁ%)(ﬁ#ﬁ%&i@l%@ﬁ%ﬁﬁ&i9@%@%9(@%&1@-iSOpf('py|-4-ph

enyl-indenyl}(2, 5, 6, 7-tetramethyl-4-(p-tert, butyl-phenyl)-
4-(p-tm91@myh)ﬁisq$mWﬂ@ﬂﬁiﬁoﬁmmﬁdeﬁ-aa&hyl-4-pheEiyt-indenyai(

.,6-dimatt3t I- |- p-.tri. butyl- phenyl)indenyl)zirconiumdichloride, 94
A-(2-RofRsoPIopYldatPrieat huylRheaiylindeats)(2smeshidm i naphthy))-
pheny?(ggiﬁfygm%mmlmg@hloride, Aﬂ@c{%opropyM-i 4-riaplithyl)-in
envl)indenyl)(2-methyl-4-i p-tort. butyl- phenyl)indenyl)zirconiumdichlori de, -

A-(2-Rl Yiiipdandyseenitimxeichioride])indenyl)(2-methyl-4-(p-
ms(trﬁ&%ﬁgﬁﬁsﬁwmnﬁ&mmmﬁéﬁﬁ&bisr?ze-myethyfindenyl}zn

coniumdichkaride,
A-(2-AoBisRmefnvhdrihRiaphthyheingenyl)uruoniumgighloride, A-bjs(2-mrethyfindenyl)-
zircorfithdichloride;

A-(2-isopropyl-4-(p-tert. butyl-phenyl)indenyl)(2-methyl-4-phenyl-indenyl)-
zirconiumdichloride,
A-(2-1sopropyl-4-(p-tert. butyl-phenyl)indenyl)(2,7-dimethyl-4-phenyl-

indenyl)zirconiumdichloride,

A-(2-isopropyl-4-(p-tert. butyl-phenyl)indenyl)(2,5,6,7-tOtramethyl-4-phenyl-
indenyl)zirconiumdichloride,

A-(2-isopropyl-6-methyl-4-(p-tert. butyl-phenyl)indenyl)(2,6-dimethyl- 4-phenyl-
indenyl)zirconiumdichloride,

A-(2-1sopropyl-4-phenyl-indenyl)(2,7-dimethyl-4-(p-tert. butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-isopropyl-4-phenyl-indenyl)(2,5,6,7-tetramethyl-4-(p-tert. butyl-phenyl)-
indenyl)zirconiumdichloride,

A-(2-isopropyl-6-methyl-4-phenyl-indenyl)(2,6-dimethyl-4-(p-tert. butyl-
phenyl)indenyl)zirconiumdichloride,
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A-bisl2-methyl-4-phenyl-indenyl)zirconiumdichloride,
A-hisi2-methyl-4-t-butyl-indenyl)zirconimridichloride,
A-hisi2-methyl-4-isopropyl-iirdeiryl}zirconiumdichlori<le, -bis(2 -methy
1-4-ethyl,-iErdeazyllzircoaz iunrdiclxloride, 3-bis(2-methyl-4-
A-(2-R6BRARNUL-ipdeRyli ~niuaa3dighjeridesyArhis@dcdimetiyl-iaxdeaxyl 4-(4-naphthyl)-
ind(e@;jg%@gggggi@ﬂjgﬂﬁ%hﬁrmaz-tgth&i/l-in}éiznyllz%}ggnitai&l%%{cl bride, , (d-naphibyD
-bis(2-ethyl-4-ethyl-indenylj2ireomumd3ehlonde. A-bisl2-ethyl-4

A-(2-RbgRysindenyl)zireoniftmeiahlgrideayfichisidrmethyl4dicdiiscpropyl-iaxdeaxyl putyl-
phenylBifeRaxiymdiglilardrnibride, S
-bis(2-methyl-4,5-diisopropyl-indenyl)zireoniumdiehlcride, Ar

A-bis@Is{ZHiSAniReHY/eEdermydrid.c@niumdichl pride,
3-bis(2,5,G-triinethyl-ind8nyl)zireoniumdiehloride,

A-bis@A-Ris(RAdctimethyiingdanylzirsaniviclichloride, A--bisO--methyl-
-isobutyl-indenyl)zirconiumdichloride; 95 A-bis(2- methyl -5-1

A-bis@-RisRyuletby 1, (testRisviahenyl-indenylizirconiunxdichloride,
A-his{2-methyl-4 {4-meth~| phenyl}-ixa+iexaylizir .ouiumdichloride,

A-bisA-RigiRgmethykh itnehykpismyi-iodamyiicigapemdiclaloride,
A-bjs(2,-methyl-4--{4-taifhraronxathyl-phenyl} iuda3xyl}zircoxiumdichlor da,

A-bisGRigBsmetwhds(fngigthexyphamyhinindgamigziaconiumdichloride,
A-bis{2-ethyl-4-(4-tert-hutyl-phenyl 3-indenyl}zirconiumdi chlond e,

A_biSé-_mg{g}-,gmﬂhén{ﬁ:mg@hy[)zqﬁ%aylh}ﬂa%[b}jgiégomumndichloride,
4>is{2-ethy,l-.444-wthWI-phe3WI)-indenyl jzircon3nmdict3loride;

A-bisé‘-ﬁ%ﬂé(ﬁyﬁmﬂbﬁt%ﬂzm@é{gfgm%ﬂmhﬂﬁ%ml)ﬂﬁg,eny|)2if00niumdiCh|0ride,
A-his{2-ethyl-4 (4-mathoxy-phenyl}-indenyl}zirconiumdiclaloride, A - bis(2

A—bis(ﬁnﬁ@}}i}rﬂz(—‘}s -Puiﬁh-d%ls}ﬁawcbﬁﬁ%naﬂiéh@ niumdimethyl, A-bisG7
-methyl-.4-{4-3netlxyl-I-'harxyl;-Indenyl}zlreouu ax>ldimathyl,

A-bisGhigBsmeibwkdildraty-phanybrindapybzirconiumdimethyl, -bis{2-n
ethyl-4-i 4-tailh3cr~n ethyl-phenyl)-ira+ierayl3zir .ouiulndirnethyl , A-bis(2-
A-bis(PeHYhyfa (L ARistdrsHdh ¢ (AniaskRubyidaigwd)-indenyl)zirconiumdinxethyl,
A-bis(2,4-dimethyl-indenyl)zirconiumdichloride,
A-bis(2-ethyl-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-ethyl-indenyl)2irconiumdichloride,
A-bis(2-ethyl-4-phenyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-4,6-diisopropyl-indenyl)zirconiumdichloride,
A-bis(2-methyl-4,5-diisopropyl-indenyl)zirconiumdichloride,
A-bis(2,4,6-trimethyl-indenyl)zirconiumdichloride,
A-bis(2,5,6-trimethyl-ind8nyl)zirconiumdichloride,
A-bis(2,4,7-trimethyl-indenyl)zirconiumdichloride,

A-bis(2-methyl-5-isobutyl-indenyl)zirconiumdichloride,
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A-bis(2-ethyl-4-(4-methyl-phenyl}-indenylizirconiunxdimethyl, r\-his{
2-ethyl-4-(4-ethyl-phexayl)-j ndenyl)zirconiumdirnethyl, -inde3ry
[}rirca33iu3ndinxethyl, A 0 & -ethyl 4-(4--trltluoromethy I,-phenyl )
_g-bis(2-ethyl-4-{4-methoxy-phenyl)-i3xdeny! Virconi unidimcthyl

A-bis@-Ris{8sisonreRyt4rdany butkopeny|insieny!} zirconiumdichloride,
A-his(2-isopropyl-4-(4-methyl-phenyl)-indenyl)urconiumdichloaide, 96

A-bis@-Rig(Ryiisopeepyird(freii-Rheny) indgRyhwroapiwnxdichloride,
A-hisl2-isopropyl-4-(4-trifluoron-iathyl-plien yl)-indenyl}zircon Ermdichlorida,

A-bis@-fis{gisopropyhdtigrengtion-pisaybsinderyasapiurndichloride,
A-bisi2-isopropyl-4-i 4-torte-butyl-pheuy=1}-index vl jzircoxaiumdidalaride, A

A-bis(RIrZISORORYR-pHchs T BrY)z Rhsiyhrdndesybifa fnumdichioride,
3-bis(24sopropyh4-(4-tart.-hErtyl-phenyl)-indenyl)utamu mdichloride,

A-bisé:hi%@gb@ﬁﬂoﬁ%{éﬂ%%ylbmw{}r&éq?I)Ml)ééﬁ@ﬂhmi}%maélde,

A-.bis(2-.isopropyl- 1(4-n-propyl-phenyl}-iazdeaxvl)zircoaxnrrxdichloride,

A-bis&-—rh&@1J5qmr9@mbiy(ﬁ1{wﬁ§yinaeﬁ Brindenylizineepigandichloride,
A-bis(2-isopropyh4-(4-hexyhphenyl}-indenyl)zirconiumdicldorida,

A-bistY-Ri8i2-4sRIoRW vl -AreaciRiabdaphe b hibmlgryzigoniuarxdichl+?a i<la,
Arhis(2-isopropyl,-4-phenyl)- indenyUzirconunxdichiaride, A -bi<(2 -isopropy

-bist-éHf-Naethyrhgryi noeny ziren kaivanielylorlde,
A bls(:%-bisg-isgﬁropy -Eﬁ-zﬁyl-phenl%-indenyl)zircoa i umdichloride,

A-bisA=bis(:is 4n4ointenyhphexayikdndenylizirconiumdichloaide,
1S(,Z-.bis%-.iEszg[%q}?)%y‘lsilzl-(Z'{-?Fll-butyglé-?phenylI-indenyl)zirconjunxdichloride,

A-bis@-Bis(Z-iseriapylitsd:nirhs nyidedanyhzircanismdicigrrida,
1Se,?\-bis%—isf)l|1§ropyh4-(4?pentyhph%)nyl} ir?cjﬁe%lizirroniumdichloride,

A-bis(Y-QisiZ-iscprionykd-ihayatrex | Ahanylizincerygirconiuarxdichl+?ri<la,
1S{O\-bi!é?g‘-isfozgropyl-4§}izfﬂ;fg(}:s?ll:?uty(lhz;:?;lyejnyl)-indeuyll)zireoniuEndiehloride,

A-bisg{m&%ﬁqmwﬁd@ﬂ%ﬁeﬂﬁfM&Hﬁgﬁ%m&ﬂ%ﬂumdichloride,

bis(2-me thvi-4-(4-ter L-butyl-phenyl)-in denvl)zirconidnidi chlori de,

ol BB s bR Ao o
A-bis(2-methyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-methyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-methyl-4-(4-methoxy-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-tert-butyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-methyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-ethyl-4-(4-methoxy-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-isopropyl-4-(tert-buty!-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-isopropyl-4-(4-methyl-phenyl)-indenyl)zirconiumdichloride,
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A-bis(2-miethy1-4-(4-methyl-phenyl)-in den vl)zirconiumdichloride,
A-his{2-methyl-4-(4-m-propyl-phenyli-indenvl} irc+?num-+iichloride, A-his{
2-methyl-4-(4 -m-butyl-phenyl)-irrdeiryl)A E coniunndichloride,
A-methyl-.4.-(4.-hexvl-pheEryt) indenpl)zirconiumdichlor de,
A-bis-RisfRopyalyisde s sandaytylinlespmiogaavl daineomicumdichloride,
A-bis(2-ethyl-4-phenyl-indenyl)zirconiurndichloride, A-bis(2-ethy,l-.4.-(4-

A-bismséhyk%@nuthiﬂqi@ﬁwﬂm{&ﬁmrﬂhmggIﬁdM@JRzirconiumdichloride,
A-bis(2-ethy,I-.4.-(4-ethyl-phenyl} ErdeEZ_y~l)z rcomiumdichtoride,

A-bis@-hy y-fe(thetrpromiRH el RAenYZircariumsigeloride, A-bi
lsg(z-g% -Séj‘.]-(4??n-bityl-r?r?grl1yl)gﬁlden;%?iféoniumdiéhioride..

A-bisA-hisfRosy-t dehexyhahanyhiEieRviziteaivandichiatide. A-his(7
ethyl-4-(4-pdntyl-phe3iy~i)-indenyl}zireoniumdiehloride,

A-bisA-hj w4y RPsNMBCR, Senmiaieaniwpdichtoride,
%Is%ﬁt S3}/1I-4-1ﬂzzf-ses:.-buty -phgﬁyl}-lmw jzlrconiumdicirlaride, A-bis(2

A-bis@bdgsterchuyl-nhe viade R zircemivmdichioside,
A-bis(2-n-propyl-4-phenyl-indamyl}zircomi u mdichloride,

A-bigfeh rapy-hdhmeshvkphendhingenvizncanidmadichtoride, A-his{
lsg?m%ggdg/%4-%-ethyl$)ﬁ;eny )zlndexryl }zirconiumdichloride, A-his(7 -n

ey TN oo madichicric.

A-bis-Nstopspropyliddshexyhiphanybhindsnydizincanwpdiel on de,
1S%—biig(-)gygroﬁyl-4-(4-}::';}%3}0h%i)j(y:I-prggsrjf?/:i}-indenvljzircomiumdicliIoride, 98

A-bis@A-RiskLoR)PIoRY A {4 peeas Yl vsilidenyiscapiunxdichtoride;
1S%—biz%g(-)ﬁ%/proo|cg%ll-4-(éilf-?tleﬂ?t.-t%ll?J}'[Jyl-ph](g}?]?/il%-indonyl)zircoxxiEE‘smdichIoride,

A-bis3-Rishrpyits l-s‘éeplﬁ%}}’-bﬂéi‘i%ﬂw{&&iq[')%FB&iﬁdﬂ‘iariﬁk%f?d&i

S(2-n-butyl-4-(4-methyl-phenyl)-indenvl)zirconiuntdichloride.

A-bisPRiskRo Putyhe Oti.tbwiheExviliwdenyliirconinnxdichlolido,
1Seé%—biség?rlf—ybuty -f—(%-)nipro pybl?phenyl)-in denyl}zirconiumdichloride,

IS A A . o ahiarde.
A ehloride,
A-bisB-RiskRoBy buiytdrd hexyphem)indeuyhzirgruivmgichtoride;

A-bis(2-n-butyl-4-(4-cyclohexyl-phenyl}-iudenyl}zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -n-propyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4'-n-butyl-phenyl)-indenyl)zirconjumdichloride,
A-bis(2-isopropyl-4-(4 -hexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -pentyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)-indenyl)hafniumdichloride,
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A-bis(2-u-butyl-4-(4-sec-butyl-phenyl)-in denyOzirecniumdichloride,
A-bi<(2-n-butt' 4-(4'-tern.-butyl-phenyl)-indenyl)zireonitmdichtoride,
rhis(2-hexyt-4-plxenyl -iErdeErylizirco3ziu3ndichloricle, 3-his(2-hexy-4-(4-in
thy-phenyli-indamyl)zirconiumdichlorida,
A-bis@-his(Ryhax-4e(d-iByptienyiinndepyhziai enusxdigtloride,
A-bis(2-hexvl-4-(4 n-propyt-phenyll-iudenyl)zireoniumdiehloride;
A-bis@-Rig{Ryhexyhnthyspignyrhenyliriigemziraemiaimdichloride,
A-bis(2-hexyh4-(4-n-butyl-phenyl}-iudenyl}zirconiumdichloride, ry-his{
A-bis@AExMa(dsunbsexyiphieuy}-IHdenyiiziccanimadichiadde, Ar his(7 -hexy t -
t-(4 -eyctohexy Lpheny t}-i3x d e3xy~Il)zirconiumdichl pride,
A-bis@RiR(Bshexyl-4d4dasac,heitylphasyi Hdenyhadcamsmeichloride,
3-bis(2-hexy-4-(4-tert.-butyl-phauyl} indenvl)'coniumdichloride,
A-biscRig{@ipehydhidepeRytyhrhenyiirivdenylizireanismbis(dimethylainiue},
99 A-bis(2 ethyl-4 (4-tort.-1a31 |-phc~yl} i3zdG3z_yl)~i3co iumdibe3izv],
A-bis@-his(Rymalyl4-(hiarbnbrty)-phrnyl)indenviizireaninindi methyl, A-(2-
zethyl-4-azapexatalene }(2-methyl-4-(4-methyl-phenyl)- indenyl}zircon
A-bisElBgichlopeey PldeAaThyt-onazaprxatalene }(2-methyl-4-(4-methyl-phenyl}-
indenyl}zircon ztmdichloride, A-(2-ax3ethyl-6
A-bis@;amglﬁteumﬁrc)&?y-ﬂ& itiddemesixtonemdlchloride,
13ide3z_y~I)~i3comunadichloride,
A-bisA=(Zn [_3!3Ehyéﬁﬁﬁﬁ%y(tfﬂlﬁa@ﬁgﬂ)%ﬁ%%%{ﬁﬂi%i@ﬁﬁé;phenyl)- in
denyl)zirconiumdichloride,
A-bisé:@hmﬂt'(w:ﬁ:fi}iﬁﬁ@lﬁﬁéﬁ%}@d&ﬁﬂﬂliéb@ﬁtffﬁtﬁ@ﬁl%)@d@heUy'J"iti(ieny|)- zircon
iuuidichloride, -('.>, nxetlayl-4
A_bis@_z%@ﬂ@@'ﬁiﬁ%ﬂt;?l:ﬁl%@%ﬂﬂf%k@t}%ﬁ?&@@%h@?w&e;C3de~3yt}
ziecomun)dichloride, -('.>,-nxetlayl-f3
A-bis CZRSYIEICEKEN pnNgI (PSR AR 203de~3y0)
ziecomun)dichloride, A-(2
A-bise2-dindethyl-geti3iaps NRICZYNe YA fHsaBrRRYI-pI3enyli-indenyl)-
ls(zircgﬁ}l;?um%cﬁ?oﬁ;&? %?-meth};?ﬁ-o 1 s
A-bis@Rantalan) 2 yasitdsAsR1saprerrsPheayhindemybzirconir3nxdichlolido,
A-(2-methyl-{s azapentalene)(2-mett3yl-.4-(4.-n-butyl
A-bis@hemyb-indenylaitgoniiadienlaads ) A niumdichloride,
ls(ﬁznhethy%l-S-rﬁiapentaI%na)(2-methy%%’-%4-l3%ltlj?§ll-lpc)hgrrlgll(}?
A-bis(PARVDZIrgoRIEMASHIPRYSR 1) -indenyl)zirconiumdichloride,
e a0 i-indonviyir
A-bis@i3spdichlorigde, Akl hyl sftrthigpe ot 4 —;ne)(z- methyl-4-(I -s-butyl
lsgem%zdgnyllziyﬁé co3z iumdrilchloride, A-?Z ax
A-bigthylidyiapenialegye kMo thdefa( S:ntlHTbaRswlkitide

nyl)zirconiumdiehlo ride,
A-bisA=(2Hsei-dr azapentRisnRidasevtdddntalthsidapheasyl)-indenyl)-
zirconiumdichloride, A-(2-methyl-o-a_zapentale . o
A-bisENZRIY 4 (o Bt LRRE MM UAB Do A TR RAEKIX R Mori+ie,
A-bis(2-n-propyl-4-(4 -n-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-n-propyl-4-(4 -hexyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-n-propyl-4-(4 -cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
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-(".>, nxethyl-4 azapentale3xe)('.>,-nxett yl-%L-(d n -I-rentyl-I>t
e3xyll-indenyl}- zirconinnrdichloride, A-(2-n ethyl-

v -pl3enyl-5-azapentalene)(2-matt y1-4-(4'-n-peartyl-phenyl)- indenyl)-
zireoniumdiehloride, A-{ 2-methyl-4 c apexttalerte)(2-methyl-4-(4

A-biscPuRBReprhenyel- denylieapnideidishlierideundn pxritayl-4
azapentaleExe)('.>,-nxethyl-%lI-(d n Lxeyl phenyl} indetryl}

A-bis(dﬂ{qﬂﬂﬁymm@lﬂ&fﬂﬁ%ul Oplﬁriﬂiliaiﬁﬁ@ﬂgﬂz‘ﬂrécﬁﬂﬁﬁﬁ@i&mﬂéﬁ me.tt3vh4-(4 n
e

hcxyt-phenyl)-ic3der3yl}- zirconiumdichloridc.

A-bis&%ﬂﬁ%thJpﬁeﬁiWW%nm&m%hﬂdﬁﬁ@~'hexyi'pheny|}'indeny|}-
zirconiunidichloride, y-(2,7-dimetliyl-~

A-bisthiangpialenel@atnettilAyy-prdegl-phenyiidaitiatrlR zirconiunidichloride,
A42, 5 -dimethyl-6-thiapen tale ne)2-3nettiyl-4-(4-n-hexyl-phenyl}-iri+ieri~I3

A-bis(HQQB'tH?ldif(m%iﬁﬂkfﬁe%r@-1'(4@&%5%&@0%@9@@%@3&!(2 -methyl -1 -(4
-oydohe~.yi_-phenyl}- indemd)- zirconi umdichloride.

A-bifeR-mefhyl-drazargnieipra J2imety)Adddimetoumisilyiplieiiyl)-indenyl}-

zirecniurndiehloride, -(".>,

A-bis@XEIBM'QHIliift@'%@@?@?ﬁ%ﬁﬁﬁi&lﬁé&ﬂﬁ)&%ﬁ%ﬁyﬂcﬂ?&pyl}-indenyl}
e, A-

zirconiunxdichlori

A-bisMeirirthignenta ns)@fzﬁeim&frﬂyﬂﬁi}@&ﬁxmdfé%ﬁh@,nyl)-uidenyl}-
zuconiuiridichlo ry-(2-anathyl -6-thiapent it ~nej(2-methyl-4-(4
biscrioetiyisilyknhsplsindeny i eirgoni:umdichioride:
A bls((%,7-di%ethgl-4-azagjeﬂr%?a9iewne)%éz-fr?et'[ri%ql&:d%améﬁyl-phenyl)- indernyl}-

A—bis(zi[ﬁ%ﬂwp@.@tﬂWM%&;(iLﬁhenyl -indenyl)zirconiumdichloride,
methyl-4-thiapentalcnc)(.>,-methyl-. -2’4.-adamantyl,-phenyl}-lndcnyl)-

A—bis%ﬁ@pammgﬁfglqég%utyl—phenyl)—indenyl)zirconiumd_ichloride_,
A-(2-incthyh6-thiapentalena)(2_methyl-4-(4'-adaniantyhplienvl)4ndanyl)-

A-bis(zirﬁ%ﬂwmi@ﬁﬂ%}%u@l-phenyl)-inden I)zirconiumdichloride o
2,7-dimethyl-4-thiapentalene}(2-met I-4-(4-adamantyl-pﬁenyI)- inderiyl)-

A-bis@irgeniumdiehl jgﬁeﬁy(?ﬁrd&ﬁmhﬁ‘ﬁloricle,

azapentalcne}(1,-methyl-.4-(4.-tris(trittuoromcthyl)methyl.-

A-bisPREIYH A0 Arcomumdichiotiden A 3id anethyl

-4-azapentatene)2-nittin1-4-(4-tiis(tiilluoroinethyl) methyl- phenyl}-indenyl)

A-bisgngepiwindichie idenAr (2 methv i thiaRgntilensi@s methyl-4-(1
-tais(tzifluaronxethyl)mcthyl- phenyl}- indenyl)zi[coil iu3ndichloride, 1-(2-n

A-bis@id:GrihiapenialgRaliz metivsfsi4 et dHeranigthylimeiiyl- phenyl)-

A-bis(2-hexyl-4-(4 -iso-propyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-hexyl-4-(4 -n-butyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-hOxyl-4-(4 -n-hexyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-hexyl-4-(4 -cyclohexyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-hexyl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-hexyl-4-(4 -tert.-butyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-methyl-4-(4 -tert.-butyl-phenyl)- indenyl)zirconiumbis(dimethylamine),
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101 ,y-(".>, methyl-.; azapentalene)(.>,-n
butyl-4-(~-tert-lautyi-phnyll-inde3z_yt)- zirconionmdichtoride, A-(2-n
methyl-v'-phenyl-5-azapentalene)(2-matiyl-4-(4-tert-Ixutyl-phenyl)- indenylj-
zirconiumdichloride, A-(2-methyl-4-azapentale ne)(2-rnethyliudenyl)zitcon
A-bisnadighlreacdsleumy EplzaE ke yPRadsyl haiapent, ~ladxe;
(2-metlxylinclc3yllzircexni~rEndichlo3 irl;
A-bigeg(armgmxt(éL&Qﬁm&galﬁﬁeﬂﬁ)mﬂéwiwﬂmmmwmjch|oride,
A-(2-niethyh5-thiapentalene)(2-anethylindenyl)zirconiumdichloride,
A-2-AdBynethylRithirpentalene)2-apcthviindemchziconitindishigrfendichloride,
A-(2-anethyl-4- azapentalenl(iErdeEryllzieco 3ziu3ndi chloride,
A-(z-Ae@ypﬁibzdp%fﬁmﬁ@)@{ﬁe@mmmgﬂﬁW?gCh’ﬁ@ | irconiumdichloride,
A-(2-methyl-6-azapentalene)(indenyl )zirconiumdichloride, A-(2 methyt
A-(2-NeRfienvhd gzanentalenelindenyliziconiumdichioridgendrZ et dichloride,
N-phenyl-5 azapentalene)findenyl)zirconiumdichioride, A-(2-methyl-N
A-(2-RigPN s razRReMas e indauyzteaniupidichoridan Myt &alineiviyside,
-phenyl-6-azapentalene)(indenyl)zirconinrndichloride,
A- 2-@1@@}@' nethyh4nthiapentalens)liadeayt)ziea i ISKRKEEY)- Zirconiumdichloride,
( A-(2-metk§%-thiape2%len)%%e ryt)?i ré%% iu3n ichlor%g:.Z !
A-2-AeBymethyRihirpetalaaexindenybekeppiumeismardeny)- zirconiumdichloride,
( A-(Z,}gfdinie?ﬁyl-4-th§i§peng@i§ne jﬁ%enyl)%?rﬁmichIor?]dza,z,l)f?&mrlﬁrgth@l-f{l )
A-(2-mReaReMalsne A medaldphanyl4nd ircoRimxiabigiiderconiumdichloride,

A-(2-methyl-5-azapartaien)(2-methyl-4-phenyl- indenyt)zirconiunrdichlar de,

A-(2, Ddidrethyl-SiaRRautalnal Rruathyld-phsnylngeawhrincaniymdichloride,
zircorfyikddichloride,
methyl-PV-phenyl-4-azaperatalene)(2-nxethyl-4-plaexxyl-ux+lcxxyl3zircoxuun

A-(z-%Qmﬁt%ﬂ&a%&tﬁaﬁgbywmmﬂ%i@@ﬁ%ﬁfﬂﬁ&@iﬁ-fﬁd&myii&&huﬂdichloride,
e

3ndenvflzireoniu Endiehloride, 102 A-.(.>, methyl- -thiapentalc

A-(2-PxaM P6‘%Mta‘ﬂéﬁ@§ﬂ¥hétﬁ}qﬂlﬂﬂatﬁﬁﬂm iePiRrifgeny A oniumdichloride,
thyl-5-thiapentalenaj(2-mathyl-4-phenyl- indenyl)zirconiumdiclilorida,

A-(2-néarpesviibplliiapexiialensiks inginyl-AuphemdnjudeRytizicaniyRidichiondgde,
-(2-methyl- -o_{apentaleue)E2-rnethvl- -phenyl-indenyljzirconiuindichloiiae,

A-(2-M¥k313nGhkittar FRIGHEA 2+ MES M 1-Are®NZRdeny)zirconiumdichloride,
( inde%yl)zirg(}(?r?iumdic oxide,Qg-é-SrSetr?gl-%-phenyI-4eny Jeireomumdichloride

A-(2-ﬁ%ﬁﬁ@izlﬁl%%}ﬁ%@fé%%é‘t@p%@:s1'89%@#)1%&{1?@“ iﬁﬁﬂ@fﬁ(?ﬁ%@ﬁi’u‘r{ﬁichloride,
methyl-~ -plieuyl-" azapent rlexie}i 2-rnetliyl-4, ~ heuzo- indenyl
A-(2-BHGANNRGILIANGR) (2-methyl-4-(4 -s-butyl-phenyl)- indenyl)zirconiumdichloride,
A-(2-methyl-4-azapentalene)(2-methyl-4-(4 -tert-butyl-phenyl)-indenyl)- zirconiumdichloride,
A-(2-methyl-6-azapentalene)(2-methyl-4-(4 -tert-butyl-phenyl)-indenyl)- zirconiumdichloride,
A-(2-methyl-4-azapentalene)(2-methyl-4-(4 -n-pentyl-phenyl)-indenyl)- zirconiumdichloride,

A-(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-(4'-n-pentyl-phenyl)- indenyl)-
zirconiumdichloride,

A-(2-methyl-4-oxapentalene)(2-methyl-4-(4 -n-pentyl-phenyl)-indenyl)- zirconiumdichloride,

A-(2-methyl-4-azapentalene)(2-methyl-4-(4 -n-hexyl-phenyl)-indenyl)- zirconiumdichloride,
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A-('1, nxethyl.N-phenyl-b azapentalene)C -methyl-4,S-laenzo.-i3zde3iy~I}
zirconiumdichlaride, A-.(2 methyl-.4-tlxiape3xtalefle}(2-methyl-.4 5.-henzo.-
3ndenyi)zircomnmdiehioride, A-(2-methyl-5-thiapentalene)(2-mathyl-4,5-ben
zo- indenyl)zirconiumdichloride,
A-2-nédmethykibpllinexitatenritdmethvihocpephéay iNindenyl)- zirconiumdichloride,
denyl)zirconiumdichloride, Ay-(2 3nethyl-4-oxapentalene)(2-m
A-(2-ith$i s hef3zanndeayhziseeiundieiR3ide ¥ (2 indenyl)- zirconiumdichloride,
3nethyl-5-oxapentalene)(2-m thyl-4.5-hef3zo-it3dcnyl)zireoniumdiehlo3ide,
A-(2,§d@n@h‘§hﬂﬁi@f5&ﬂ§[&%?@%@ﬂ@ﬁh¥l(4@1‘-9@@1‘%&9@@}3% igadiahlaideloride,
k-bis(2-methyl-4-azapexitalene )zircoxutrindic.hloride, A-bis(2-methyl
A-(2,Ndphemyl 4 agapetalans)zirceniumelichigeda. @ney1)-indenyl)- zirconiumdichloride,
-Leis(2-methyl-4-thiapentalene}zirconiumdichloride, wherein A is
A-(2,RinxRibylsianegdivlcRigthyisiirpgdivl Piprepysi iyl1Ribu3tylsilamediylindeny!)-
zirconl&iﬁ@félaﬂ%b'&@%gdiﬂ I)i&enylsﬁed%yl%)ihc%ﬁgﬁﬁe%gl, )
Diheptylsilaned3yl, 1)loctyl:,3laned yi, Dinonanylsilanediyl,
A-2-Rigepanysilanedic Pimdecanylsilanadivly Ridodecanysiasteodiyl,
zircorhimathylggamanediyl, Diethylgermanediyl, 1)3 propylgermanediyl,
Dibutylge33nanediyl, Dipentylgerinanediyl, Diphenylgermanediyl,
A-(2-Riexylgerinanedivlc Piheptyigermeniadivhy Qe ?@ﬁ&q )-
zirconRIRRAGNYlgermatied &EL)ich%aaylgermatigd iyl, %{%r?] eca3z?/lllgermamediyl
or Didodeeanylgcrmanediyl,
A-(2-Hexy(methyliesrminedivhEthyl(methdlgenmanedivhe 17 HaRyM3N)-
zircorthkiraneryxecliyl I; thyl(3nelhyl)silanediyl, Propyl(nre(hyl)silanediyl, 2,3 t
trillmoropropyl(methyl}silaxiediyl, Piop Vi(ethy I)silanediyl,
A-(z-mawt(mn)gg&a@my nBuyl(methybsilanediyh Buby(sthyldailapediyl,
zircorRHhd(@repydisilauiediyl, 103 Pentyl(nnethylisilanediy 1,
1'entyl(et)yl)silanediyl, Pentyl(propyl)silanediyl, pentyl(buutyl)silanediyl,
A-(2,dlexviémethybsilanedivic fioxviéaipyhsianedivl a1 Igg(piopylsilanedivl,  indenyl)-
zircorﬂﬁ%ﬁdﬁﬂl%!ﬁfgﬁw or Hexyl(pggty%silanediyl,glingludmg all structural Y
isomers. 61. The process of claim | wherein the Lewis acid is a compound
A-(2-huingheiformian M2 R wherein Ma s 38lgcted) fFammporon; @minyuBhloride,
or gallium, and X', X2 and X- are the same or different and are each
A-(2-ihdliyidiaadly ydrogan analkyl arowp.0fnfem L iaabout A0 Karban-atemsdi@Rloride,
aryl group of from 6 to about 15 carbon atoms, or an alkaryl, aralkyl,
A-(2, halmalyylomhaleanibgequphaning 0. abewt st hgmatoms in the alkyl jndenyl)-
Zircoﬁ@ﬁ{g@ygggd‘g‘fﬁ;fi to about 20 cg?bon atoms in Si)#ﬁeﬂglryl radical, wherein the Y
halogen component
A-(2-methyl-4-azapentalene)(2-methy1-4-(4'-tris(triﬂuoromethyl)methyl- phenyl)-indenyl)-
zirconiumdichloride,

A-(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4 -tris(trifluoromethyl)methyl-  phenyl)-indenyl)
zirconiumdichloride,

A-(2-methyl-4-thiapentalene)(2-methyl-4-(4 -tris(trifluoromethyl)methyl- phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-6-thiapentalene)(2-methyl-4-(4 -tris(trifluoromethyl)methyl- phenyl)-
indenyl)zirconiumdichloride,

A-(2-methyl-4-azapentalene)(2-ethyl-4-(4 -tert-butyl-phenyl)-indenyl)- zirconiumdichloride,
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can be fluorine, chlorine, bromine or iodine. 62. The process of claim 1

wherein the Lewis acid is selected from the group consisting of

trimethylaluminium, triethylahrminum, triisobutylalunrinum, iisobutylahrminum

hydride, tributylahrminum, trifluoroborane, triphenylborane,
A-(z-ﬁﬁkst(ﬂrlﬁ%&ageﬁméﬂég@ae@dfﬁ(&@r‘-@éﬂugﬁ%nUﬁ%ﬂi@ﬁ[ﬁd@a}ﬂ%moniumdichlonde,

flucaoiriethvlphenVI*'orane, inns{1.4,6-taifluoiohhenyljhMane, tris(penta-
A-(2-PHiaroPRenVIROIEIC  haieVERe) e&ﬂ§(3,-{zdt€1%11t§pmﬂy/ﬁp0rane, U indenyl)-
zircor@itii@cophenyl)borane and iris (3,4;5-trill uoropheayl)boranc. 63. The process

of claim 1 wherein the ionic compound comprises a non-coordinating anion
A-(2-sRiagted frap the-aroun semsistashof ietrakis Rentafluerophenyl) borate,

tetraphenylborate, 4bF6. CF2S03 and (104 . 64. A process for preparing a
A-(2%ﬁ?ﬁﬂ%ﬁ@f@lmta%%l&ﬁ&l%ﬁ@)&fiﬁi@&yﬁ%&&ﬁ%i@é&ﬁﬂﬁ%@ﬁ%ﬁ&l{DDOft

material with a first composition, said first composition comprising a first

A-(2-ﬁ@fﬂ?p@f}ﬁl&%@ﬁﬁﬁ&fé@(@lﬂﬁmﬁiﬁﬂ%ﬂﬁiﬁbﬁﬁf%dk&ﬂ%ﬁﬂm a first solvent,

wherein the first composition contains at least about 5 rm oles of

A-(2-RBINING HAGS RIS M-afdine IsURROT MatariahdRh Ferpperature of about 10
C: 1030 C followed by keeping the mixture at about 20 C for 0 to 12 hours,

A-(2-Sibsaasientyneating theresuitng XIS iR A demReI@ure of 30C to 2000C
and keeping the mixture at 01 C to 200x ™" C for 30 minutes to 20 hours,

A-(2-RRtignally followadbyifesgyinecalliarRah Rt first solvent and/or

optionally followed by one or more washing step(s) using a solvent to

A-(Z-ﬁﬁﬂﬁg%@éﬂmmm SHRBRIditaterdal; b) suspending and; for
dissolving, respectively, at least one metallocene and a second portion of an

A-(2-ﬁ%{ﬂyﬁ@2&%a§e9[a@$&mﬁﬁb'ﬁ 1 iﬁﬂHﬁﬂE}HQﬁﬁlﬁ%é/yhiCh may or may not be the
same as the first portion of the at least one aluminoxaune or of a mixture

A-(2-thareehenetan-ipnissampawnd-ardioracbauis asidina second solvent,

which may or rnav not be the same as the first solvent, or suspension

A-(-Masiu gl tempesature.f im0 5. ertianalidoliowed by a pre activation

time of 1 minute to 200 hours at a temperature of 10 to 10-0' to provide an

A-(-IRRreaRagion sRbition; o4 ) RRRIIDG Aheoimpreanagan.solution prepared in

step (b) to the aluminoxane loaded support material produced in step (a), at

A-(2, demperaturgnehl s 19.500:% andricaniast ime.afidiiingte to 24 hours to

provide a supported catalyst; (1) removing the major part of the solvent from
A-(2-ﬁh@lﬁﬁ@ﬁﬁﬁ%%ﬁ@ﬁé{iﬁﬂ%?Bﬁﬁeéﬂbﬁiﬂéﬁﬁm&@,e supported catalyst with a

suitable ,solvent; e) isolating the supported catalyst; and, fi optionally prepoly
A-(2-BHgig sheirseHing SURBekRs, FatRlSh Y 9ng.or more olefinic
A-(2-methyl-6-thiapentalene)(indenyl)zirconiumdichloride,
A-(2,5-dimethyl-4-thiapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-4-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-5-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
A-(2-methyl-6-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,

A-(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-phenyl- indenyl)zirconiumdichloride,
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monoaraer(si, to obtain a prepolymerrzed supported catalyst system. 65. A
process fir preparing a supported catalyst system comprising the steps: a)
contacting a support material with a first composition which includes at least
5 mmol of an aluminoxane or of a mixture of aluminoxanes per g support
A-(2-matsnial-inigirsh Ralventatiay tempersiuia Rhgbout 0 fmtalipwed oy keeping
the mixture at about 20 C for 0.15 to 2 hours, subsequently heating the
A-(2-FesHiling mbgeke tha) temperature RfR0- ik AG00 Lo Anchkeemngithe mixture
at 50 C to 160 C for 7 to 6 hours, optionally followed by removing all or part of
A-(2-thenfirst-aalratand/an optienaly felieyes iy on g Rb MErIWRRIIBG, step(s)
using a solvent to provide an aluminoxaune loaded support material; b)
A-(2-ﬂéﬁﬂﬂ@@&ﬁ&ﬁé@é&wQWéﬁ@rlf&?%ﬂl%ﬁWeih{d@&ﬁ)?erb&ﬁﬁlﬁaﬁéﬁl@@&‘é}e and at
least O 5 mmol of a second portion of an ahlflifn0%al7 or of a mixture of
A-(2-RBIBMMOoxane s NehgSORRAZ L 3material im@&aenene-solyent Rlosikspension
medium, Where the metallocene is used in an amount of at least t3.1 mol'%
A-(2-RbthelIrt@hameun afallMiRexane QR MIXEUS: 0 AlUMHNAYXARS PRI RURRALE,
material, at a temperature of 20 to 50 C:, optionally followed by a
A-(2-ﬁ'@§§ﬂ§ﬁ§ﬁéh§mﬁ&faﬁéﬁ‘tiﬁ6¥fé)‘(‘2%Q&Hi@%%-@érﬁéeEHH@IE?I}&G%@B%%@&%E%Q
provide an impregnation solution, ¢) applying the impregnation solution
A-(2-Prerared instars(h) ipdhgialumoexans-lpaded SlppRH Nateialpraduesdin
step (a), at a temperature of PO C to 100 C and a contact time of 1 minute to
A-(2-RehpuEs Q. pravids & SURRAied satalys!: %@Ifl%%ﬂh&ﬂl@i%ﬁ@éﬁ of the
solvent from the supported catalyst; e) optionally washing the supported
A-(2-ﬁé¥ﬁb155Mﬂl@p@rﬁbﬂléﬁ@}gﬁ&%m@m{&{z@%&%ﬁy&ﬁﬁﬁﬁﬁgidﬁgrﬁﬁt,alYSt at
temperatures of t3 to 6(3r ' C; and, fi optionally prepolymerizing the supported

A-(2-FRiabSE Witheng Rhaere g liNc MRAOMEH®In {9, APt ARraRmerized
supported catalyst system. 66. A process fir preparing a supported catalyst

A-(2-Systemucompeising.theosiens; 8} ontasting am ppsienally theemaliv pretreated

silica support material with at least 10 mrmol of an aluminoxane per g support

A-(2-Mhatgrialing-sHitable)solveatauch sstaluane alig tRmnerals g about 20"C

followed by subsequently heating the resulting mixture to a temperature of

A-(2-R8Hy 196108 L Henand keering e miduncial 305 ¢ 1R ildQ6cf95d4to 6 hours,

optionally followed by removing all or part of the suitable solvent such as

A-bisG@-'Hﬁeﬂ?yl%—Qé%&ﬁméﬂ@}%cf@ﬂ%ﬁﬂcﬁ)bﬁﬁ& or more washing step(s) using a
solvent to provide analuminoxane loaded support material;

A-bis(2-methyl-N-phenyl-4-azapentalene) zirconiumclichloride, and
A-bis(2-methyl-4-thiapentalene)zirconiumdichloride,
wherein

A is  Dimethylsilanediyl, = Diethylsilanediyl,  Dipropylsilanediyl, = Dibutylsilanediyl,
Dipentylsilanediyl, Diphenylsilanediyl, Dihexylsilanediyl, Diheptylsilanediyl, Dioctylsilanediyl,
Dinonanylsilanediyl, Didecanylsilanediyl, Diundecanylsilanediyl, Didodecanylsilanediyl,
Dimethylgermanediyl, = Diethylgermanediyl, = Dipropylgermanediyl, = Dibutylgermanediyl,
Dipentylgermanediyl, Diphenylgermanediyl, Dihexylgermanediyl, Diheptylgermanediyl,
Dioctylgermanediyl, Dinonanylgermanediyl,Didecanylgermanediyl, Diundecanylgermanediyl or

Didodecanylgermanediyl, Hexyl(methyl)germanediyl,Ethyl(methyl)germanediyl,
Phenyl(methyl)germanediyl, = Ethyl(methyl)silanediyl, = Propyl(methyl)silanediyl,  3,3.3-
trifluoropropyl(methyl)silanediyl, Propyl(ethyl)silanediyl, Phenyl(methyl)silandiyl,
Butyl(methyl)silanediyl, Butyl(ethyl)silanediyl, Butyl(propyl)silanediyl,
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b) suspending and" OE dissolving, respectively, at least one metarllocene
and at least 0.5 rumole of a second portion of an alu minoxane Pet g support
3naterial in toluene, where the metallocene is used in an amount of at least
0.1 mol% of the total amount of aluminoxane or mixture of aluminoxane per

Penty NSLPROK MAIGKRI, at a tempesatiiee§BiaaiF, optionally fllpwed &y Bsilanediyl,
PentyRERAAvatiQatime of 1 minuie 1200 fpHERial a temparatyne.af,2Qitanddilo or
Hexyl@%ﬁﬁn@ﬂ@ﬂ@gr}féignl(ﬂuiph,)gla%feamngabemﬁ?eﬁ@@ﬁitwmﬁ,pa@mmng all
structStepdbhtesthe aluminoxane loaded support material produced in step (a}, at

a temperature of 10 to 100C and a contact time of 1 minute to 24 hours to
61. TIRpvidesa supprhtedyeatalystd) semaeviadthe maenrRarofdhentofygnglfrom

the supported catalyst; e) optionally washing; the supported catalyst with a
M2x'saiable solvent, and/or drying the supported catalyst at temperatures of 30C

to 60C:; and, f) optionally prepolymerizing the supported catalyst with one or
wherdRVE Qlefinisnanannerst, fauakian & prerelymed zed supported catalyst

system. 67. A process for preparing a supported catalyst system comprising
X!, Xthegtepsi@)eORIAcHNG arrertenaly thesmally pratieatedsiieasURROsky] group of
from Masesiwity aveighbless om drynesspf OeTwh% @ lgssuana awmeiahidass, or an
alkary@nagmision i d AWt S Riigieatersuyithaifisst eompasitioncuish neHdes ate alkyl
radicdeast H0xu0Q) ghsnethylalwainesanaPel-HAM - SYRPORK Nataliale indekieneaiponent
can bafiesperaiumiet aheutig0 & teliawed by subsequently heating the resulting

mixture to a temperature of 110' C and keeping the mixture at 1 i O C for | to
62. TRhprdSsopsionally fokawedbmeemayvingal of Ra@fthedeluapesaifl/Bbnsisting of
trimet@ptionallyi falowed iy @nePRMOre tashing-SteptnkiSingsaseNehithum  hydride,
tributEOViSR@n, alupinE¥xahe-daadedsurpIb saaterialid) Susendivgyandiahe,  tris(3,5-
difluosbpselyngorespectively, atiieastRns eialinsensandai(teast &immealgihal)borane,
tris(pSREONEhRRGBERT Hethdaluminexanp Ree g supptdratarialjndojuedeane, tris(3,5-
difluovdpeea fne snelatiagens (s 4usedinapamngupoefat least 13.1 mol% of the

total amount of aluminoxane per g support material, at a temperature of 20
63. THR PPecoptionadiifollavyre:-hy @dieartivatigndimae:ombmiuientd 200-BRUiRg anion
selectéd aiampRsatuse PRt topravide apdmpregrsionflvidoedapRivinigh#agborate,
SbF, Jmnprsgratiendlaid prepared in step (b) to the methylaluminoxa3ze loaded

support material produced in step (a), by passing the impregnation fluid
64. A thieuegbihe resthviabmipraneJeadedysuppedmpatanakin aeitect flow or by

using an incipient wetness impregnation technique, where the volume of the
a) confpregnatippdivid-esthedatah vid velyweeissedin the InpIRENAIORoSIBRIng a first
portiokespegtivelt, deesnatiaycaed 25a% oktotal Rese wollmesofthecsuPR@rein the first
compdeRisfiabibiastemasraibsetof hioles torthinaneha gentasktiorelf uppiryt@aterial,
at a ti@R4dnaursitanpiavide@suppartesiowed by keeping the mixture at about 20° C for 0 to
12 hours, subsequently heating the resulting mixture to a temperature of 30°C to 200°C and
keeping the mixture at 30° C to 200° C for 30 minutes to 20 hours, optionally followed by
removing all or part of the first solvent and/or optionally followed by one or more washing
step(s) using a solvent to provide an aluminoxane loaded support material;

b) suspending and/or dissolving, respectively, at least one metallocene and a second portion of an
aluminoxane or of a mixture of aluminoxanes, which may or may not be the same as the first
portion of the at least one aluminoxane or of a mixture thereof, or of an ionic compound and/or a
Lewis acid in a second solvent, which may or may not be the same as the first solvent, or
suspension medium at a temperature of 0 to 100° C, optionally followed by a preactivation time
of 1 minute to 200 hours at a temperature of 10 to 100° to provide an impregnation solution;
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catalyst; 106 d) removing the major part of the toluene from the ,supported
catalyst; e) optionally washing the supported catalyst with a suitable solvent,
and/or drying the resulting supported catalyst at temperatures of 30 C to 60
C; and, 1) optionally prepolymerizing the resulting supported catalyst With

¢) apIPROTRRGIERISIRIC MANATEAN (ShaQbIaIREPIEP VI UethSHRRAERaded support
materRRALHYSLSUSIBMcpGa N ArOEasH I REEPATING.A SUPROKRHCAlalNSt SYRI®M] minute to
24 hotRMPPRINGIthessIfRSiA) GeNtaeting an optionally thermally pretreated silica
support material with a weight loss on dryness of 0.3 wt.% or less and a
d) renY¥eigbtlRsH gogaition etweem ik and SsadidrtodWith gt daasto Jommehefing the
suppol@ti_cvialysamaxa: yeiRerdisatsupport material iEr_ toluene at a temperature
of about 20 C followed by subsequently heating the resulting mixture to a

¢) isot@mperatirs,eftd@aiihandinkeeping the mixture at 110C for | to 6 hours,
optionally followed by removing all or part of the toluene, and/or optionally
f) opiRiRWedRYRNEREMAE WaShInAEIBPSPHEENG BsaMe@ntidnPihddg@more olefinic
monofHRINeXapR IeadeehsupRe, IalesiaB) Suapending.and/or dissolving,
respectively, at least one metallocene and at least | mrm'ale of a second
65. A pestien efipetpyialulingrane Pelta pHRPaMaeiialkin dolengwhere the
metallocene is used in an amount of at least 0.1 viol%o of the total amount
a) corﬁﬁe’:}iﬂym@@@{tﬁmﬁgrwpmﬂ MaeTdkndbademReiRtUIeciRQ 1@ RAE 5 mmol of an
alumiﬁ’@iﬁ%ﬁaﬂy BT' aweB fycaRreastivatioredime of JuBﬁBHt@nzl%ﬁﬁWW% aidmidivent at a
tempc@RatoBftigita @00 taIos @t Byirmparatine Afx2d 60,1860 6) 20ty thes to 2 hours,
subseliaigg natiendfine Reparediksterth tenpermeathylabohinexaneleagded keeping the
mixtuSURPSIY Maseribproghiceehin sier<)phyHRassivgdhed mpreanation fiwidr part of the
first dbRRuehteluplivpxanedaaded syRRRINateakindireatpow 06y USklvent to
provid@aingiRigHowatpessiraRegnatianéeehnique, where the volume of the
impregnation suspension or solution or the total liquid volume used in The
b) susiFBRIGINAO0SIeRo [EiSRE iR HIeSInal-exeae thehdU afdhe dolalRr®re.5 mmole of
a secofRpneiof resupparhonaietalofd aiemresaMie @3 fedd0 xbpRRdndaterial in a
secon8QBIEh e RHdneMMUte:toudd RoUrs B Rravide ehsuppartet aatalyStindbf at least 0.1
mol%reMaying.thennaios pariafihe telvena-from dhaisuppeted patalyshit material, at a
tempc@ptianatly washing the supperied catalyst Vith.a: suitableselventnanioto 200 hours
at a teglipRgitheosupperted (g atalyskahatgmparisie affrem about 313 C to 613 C;
and, 1) optionally prepolvmeriziug the supported catalyst with one or more
c) apiglinien anpragkSlofosQbiRIA preperelymeriped suppREtat fakalysiSYsiasd. support
material produced in step (a), at a temperature of 10°C to 100° C and a contact time of 1 minute
to 24 hours to provide a supported catalyst;

d) removing the major part of the solvent from the supported catalyst;

e) optionally washing the supported catalyst with a suitable solvent, and/or drying the supported
catalyst at temperatures of 30’ C to 60° C; and,

f) optionally prepolymerizing the supported catalyst with one or more olefinic monomer(s), to
obtain a prepolymerized supported catalyst system.

66. A process for preparing a supported catalyst system comprising the steps:
a) contacting an optionally thermally pretreated silica support material with at least 10 mmol of

an aluminoxane per g support material in a suitable solvent such as toluene at a temperature of
about 20°C followed by subsequently heating the resulting mixture to a temperature of 80°C to
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69. A process for the polymerization of olefins comprising: a) pr parin; a
catalyst system in accordance with the process of claim | ; and, 107 b)
contacting one or more olefins each having from about 2. to about 20 carbon
atoms under polymerization reaction conditions with the catalyst system

140°@%ﬁﬁﬁ[@épﬁm§0&‘éf%&ﬁﬁwﬁh goec proaessofmplaimid. dolihe B @F&%ﬁ@%l@éﬁﬂed by
remov@dowineseihatdeast anevlefisrisa doelefinioildtnel REPELERSS ISl &Ped by one or
more WheHaR @¢legsisaneaalsfindias H’I‘@Vﬁ@%ﬁbﬁuﬂﬁmoxﬂé TéateR S\?B@fﬁiﬁaférlﬁnd

R" can be identical or different and are each individually a hydrogen atom or
b) susBefiadicalivingstamnk to-ahut 20, carhoRtRMs @41IR a4 R taaeibes saimole of
a secdIFFVrOHBEATMABNiNGSNEFer The i ppesessefislaim&favbergiptheolatisiocene is
used {Ackudengthylene andane)ar mere brolefinstdavingfiont 41tedoutd0or mixture of
alumiGSXRRR FHEMSufser! NeaRiOgess OfteiapmS8rwberainshedlefiggtibaiubefollowed by a
preactVORYIEReae/ df Theraeess obolaidued awheratipthenalefirs doctddeoprapyiendde an
impre@hgtigthilgne. 75. The process of claim 4 wherein the support material is

treated to achieve a loss on dryness of about 0.3% or less before performing

c) apStPRdahe’ bmpheRiesess ol Ghaépnid Wwhesielh the eUPROIMatesialis tkeated support
matert§l debi@¥edaitoss P dnyinessmptiessdian ©%dvefore pearfermingisieR{a) minute to
24 houré-td PeoRrecess s iaim Galyaerein the support material is treated to

achieve a loss on dryness of lass than 0.5%,) before performing step (a). 78.

d) remidi@nRracess;of platrorafwvberein fhe.sUPREHOIaleUalS {fteated to achieve a

loss on dryness of less than 0.5% before performi ug step (a). 108
e) optionally washing the supported catalyst with a suitable solvent, and/or drying the supported
catalyst at temperatures of 30°C to 60°C; and,

f) optionally prepolymerizing the supported catalyst with one or more olefinic monomer(s), to
obtain a prepolymerized supported catalyst system.

67. A process for preparing a supported catalyst system comprising the steps:

a) contacting an optionally thermally pretreated silica support material with a weight loss on
dryness of 0.5 wt.% or less and a weight loss on ignition of 1.0 wt.% or greater with a first
composition which includes at least 10 mmol of methylaluminoxane per gram support material
in toluene at a temperature of about 20° C followed by subsequently heating the resulting
mixture to a temperature of 110° C and keeping the mixture at 110° C for 1 to 6 hours, optionally
followed by removing all or part of the toluene, and/or optionally followed by one or more
washing step(s) using a solvent to provide an aluminoxane loaded support material;

b) Suspending and/or dissolving, respectively, at least one metallocene and at least 1 mmole of a
second portion of methylaluminoxane per g support material in toluene, where the metallocene is
used in an amount of at least 0.1 mol% of the total amount of aluminoxane per g support
material, at a temperature of 20 to 50° C, optionally followed by a preactivation time of 1 minute
to 200 hours at a temperature of 20 to 30° to provide an impregnation fluid;

¢) applying the impregnation fluid prepared in step (b) to the methylaluminoxane loaded support
material produced in step (a), by passing the impregnation fluid through the methylaluminoxane
loaded support material in a direct flow or by using an incipient wetness impregnation technique,
where the volume of the impregnation fluid or the total liquid volume used in the impregnation
step, respectively, does not exceed 250% of total pore volume of the support material, at a
temperature of 10° C to 100° C and a contact time of 1 minute to 24 hours to provide a supported
catalyst;
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d) removing the major part of the toluene from the supported catalyst;

e) optionally washing the supported catalyst with a suitable solvent, and/or drying the resulting
supported catalyst at temperatures of 30° C to 60° C; and,

f) optionally prepolymerizing the resulting supported catalyst with one or more olefinic
monomer(s), to obtain a prepolymerized supported catalyst system.

68. A process for preparing a supported catalyst system comprising the steps:

a) contacting an optionally thermally pretreated silica support material with a weight loss on
dryness of 0.3 wt.% or less and a weight loss on ignition between 1.5 and 3.5 wt.%, with at least
10 mmol of methylaluminoxane per gram support material in toluene at a temperature of about
20° C followed by subsequently heating the resulting mixture to a temperature of 110° C and
keeping the mixture at 110°C for 1 to 6 hours, optionally followed by removing all or part of the
toluene, and/or optionally followed by one or more washing step(s) using a solvent to provide an
aluminoxane loaded support material;

b) suspending and/or dissolving, respectively, at least one metallocene and at least 1 mmole of a
second portion of methylaluminoxane per g support material in toluene, where the metallocene is
used in an amount of at least 0.1 mol% of the total amount of aluminoxane per g support
material, at a temperature of 20 to 50° C, optionally followed by a preactivation time of 1 minute
to 200 hours at a temperature of 20 to 30° C to provide an impregnation fluid;

c) applying the impregnation fluid prepared in step (b) to the methylaluminoxane loaded support
material produced in step (a), by passing the impregnation fluid through the aluminoxane loaded
support material in a direct flow or by using an incipient wetness impregnation technique, where
the volume of the impregnation suspension or solution or the total liquid volume used in the
impregnation step, respectively, does not exceed 250% of the total pore volume of the support
material, at a temperature of 10° C to 100° C and a contact time of 1 minute to 24 hours to
provide a supported catalyst;

d) removing the major part of the toluene from the supported catalyst;

e) optionally washing the supported catalyst with a suitable solvent, and/or drying the supported
catalyst at a temperature of from about 30° C to 60° C; and,

f) optionally prepolymerizing the supported catalyst with one or more olefinic monomer(s), to
obtain a prepolymerized supported catalyst system.

69. A process for the polymerization of olefins comprising:

a) preparing a catalyst system in accordance with the process of claim 1 ; and,
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b) contacting one or more olefins each having from about 2 to about 20 carbon atoms under
polymerization reaction conditions with the catalyst system prepared in accordance with the
process of claim 1.

70. The process of claim 69 wherein at least one olefin is a 1-olefin.

71. The process of claim 69 wherein at least one olefin has the formula

R™-CH=CH-R"

wherein R™ and R" can be identical or different and are each individually a hydrogen atom or a
radical having from 1 to about 20 carbon atoms or R™ and R" together can form one or more

rings.

72. The process of claim 69 wherein the olefins include ethylene and one or more 1 -olefins
having from 4 to about 20 carbon atoms.

73. The process of claim 69 wherein the olefins include propylene.
74. The process of claim 69 wherein the olefins include propylene and ethylene.

75. The process of claim 4 wherein the support material is treated to achieve a loss on dryness of
about 0.3% or less before performing step (a).

76. The process of claim 64 wherein the support material is treated to achieve a loss on dryness
of less than 0.5% before performing step (a).

77. The process of claim 65 wherein the support material is treated to achieve a loss on dryness
of less than 0.5% before performing step (a).

78. The process of claim 66 wherein the support material is treated to achieve a loss on dryness
of less than 0.5% before performing step (a).
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