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WD 2006/ 060544 PCT/ US2005/ 043421 METALLOCENE

CATALYSTS, THEIR SYNTHESI S AND THEIR USE FOR THE
wWOCLMESI4ZATI ON OF OLEFI NS BACKGROUND, 1. Fi ebdTaiS2a08043421

I nvention The present invention relates to highly

active supported catal yst systens conprising

net al | ocene(s) and cocatal yst(s) such as al unoxane(s),

whi ch can 5 advantageously be used in olefin

pol yner i METALLDTENE @Awmwnssfmemsmqmm§ﬂun
pr epar at i-pERE L&E'merﬂB’PbLWE DA

usi ng such catalyst systens t o ymeriza
and copol yneri zati on of ol efi ns and to pol ymer s V\,hl ch
are prepared using such BACHGROWNBtens. 10 2.

Background of the Art Metallocenes nmay be used as
cat al y%&ﬁ{p@m the pol yneri zation and
copol
n Toarsshl MofforbicfbRlo nHTY Bl pdRehlEd ERkly¥ systems

cbmmgm@r memlhucanegs)rmdaddcetaéysi@s)mhmeaﬂumxaaé@ ywhnch can

Cursors nver for exanpl e,
B EHBR0R B4 LS e heP b Razston e Saaens dor the
RBhemicee Arafioh exs
R P Th?s?ﬂg E@saﬁls?%?s%ﬁ% 108 Q?‘?é}f:ge%%@é sgch catalyst
syelemsdeoiite poSnrerizating snd4opeyrserization, d biefirtdand to polymers

.391, 790 616, 747, or P Pat ent Nos. 0 320 762; O

Wil gecpreates B Ru eSS They may be
produced, for exanple, by reactlng 20 cycl opent adi enyl
nmet al_ conmpounds with halides of transition met al s,
suchZaBaQqu%ﬂWdlﬁfthﬂAl&om um and haf ni um is also

T e -

andgjops@hmﬁzatlbh)of cﬂ&’fﬁwsﬁpm,s‘rblm iBeoNEHARich witle oYiBRSr more
nol eful ar ht can be syst ematically controlled by
cepriglysise | &Rﬁﬁ Icylat, hatogen-centarling matalasenes gaagised as catalyst

pPRIfESTs, WANBVEn bé oHy&tdEE é)?&rﬂ S b&% Ji%i oxane, fo

PSter cosel ect | ve reg|OSe ectlv YyNeri zation
polyefdrizstiontaetipe @paoalblmetatbcbcéﬁmcomstmes (ERIC y29368, EP 0 284

cem ¢ farm.is absolutely necessary, since the
7hg o Eﬁ%ﬁ@?%@- WD 2006/ 060544 PCT/ US2005/ 043421
The synthesis of such metallocenes is well known (US Pat. Nos. 4,752,597
5,017,714, 5,391,790; 5, 616,747 or EP Patent Nos. 0 320 762; 0 416 815; 0 537
686 and 0 669 340). They may be produced, for example, by reacting

-cyclopentadienyl metal compounds with halides of transition metals, such as
titanium, zirconium, and hafnium. |

Itis also well known that basic properties of the metallocenes, such as

poly'merization activity, stereoselectivity, regioselectivity, and maximum achievable

polymer molecular weight can be systematically controlled by specific substitution
patterns of the ligand sphere. However, to use metallocenes for the
stereoselective and regioselective polymerization of olefins, the preparation of the
iéomerically pure racemic form is absolutely necessary, since the corresponding
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meso form produces undesired atactic polyner, |ike

atactic pol ypropylene. The isonerically pure racemc
woaomroces4under stood to nean a rac: neso rati 0o oPCaUS2005/043421

| east 5, and preferably 10. Such stereosel ective

and/ or regioselective netall ocenes for the 5

mi8b Yo bEcduces uideslred etsscﬂcOpmwmeallmfelamactasmypmdwene The
for the polynerization of propylene or the

|scm@@|cguwepwz&artacgmt@form ispindersioprtia reeaes retE19sesratiopf at least
ful and preferred as netal |l ocenes for
%eﬁ‘%ﬁpg{‘% . . .

ystens of the present invention, are

V\B| | Sktwwierédsdlbetive dreyat wgtoselsctive regmiiptenes fartthe
met al | ocenes are disclosed in

palysggization oolsfins f@pelyalefipg @P@C'aﬁy é@’g&@é}ﬁy%”zat'on of

plg)pg%fe_}%gheéoﬁé@n%éatlé%%f%é@ggné% Ig%rg%leﬁngéﬁdmch are

uSsflibanBpfemed 58, Me@llocerk3Siod te caiaREd s@ﬁémssofzme wedent

msgeé‘;(g\ gg W% I%;gv%%%he?lgerggg g\g a5r}5(:a3>ge\dmp §5§u6r1‘\ e%él?oce‘nes are

dlg @g%d ;@g S5Pé%§|o§7% 53@ 9;%551 43%%2 159%56@69@0 i @@5@@2

453761@%@31546294 93340354,933@9115701757%15 GQG 798 5, 057 475;

532076777831 9536h65 445515; 8355 31938088253 O Sudf 00

%7%522)8145227% 9?@ @Qé@ 43%; 9%@42@% 523211130645326 9E8L 558289, 033;

5@5011234ﬁ96746752,75 e% 79@ 544 621313&% £6436,805:32,456, 3654 55a10,502;

T

5%@5@@7@ 6"69909@ 5’»6@2 %9, 5@'@7&2435172@63666 7692366 5,741,868;
376, 413; '627: 6, -6, 380

557@81531@78564@%,@ 836,828, @@601@444 558%%@4%3@858 55 53920,264;

SRRt ol RAT 98535210484 P20, 09738080 008 T B 00214

6AAQ, AR 6611117 933, 6,404,290, 0,/4304815,,6, Ve 981 04,258558; B228,795;

/ .
coiotein ooV 5o 6205068, Rath bR B 05505 oY BN oA 4o

SR sl e ey e arsl gmo 52T .30, 120,

6[%0@12”0@?,3&) t122€6 360,123; 6(3&)‘,1324{5& 38@,%6%}6800331 l‘ﬁe380 334,

eyl ol 638R] ¢y U5 veriatho die0a021755
26@3@14@%@?@6 E%?@gﬂmp BAROETY, San@lrwd mmgoenwo 98/014585;

reactor walls and stirrer if ol ymer
VOOtOf/22486 VA B/ 12565; dNOTGMa@éOaépW@ 03/0A1586ﬂoW@@3é1:06470
aggl roéeastsleg Tor’ Bretpgﬁng poK/m?eme stn'1§ sSIﬁble homogeneous catalyst
systems comprising a transition metal component of the metallocene type and a
cocatalyst component of the type of an aluminoxane are well known. In
polymerizations using such soluble, homogeneous catalyst systems, heavy
deposits are formed on reactor walls and the stirrer if the polymer is obtained as a

solid. These deposits are formed by agglomeration of the polymer particles
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WO 2006/ 060544 PCT/ US2005/ 043421 whenever netall ocene
and/ or cocatal yst are present in dissolved formin the
weoeusp@iei4on. The deposits in the reactor systeRET/US2005/043421
qui ckly reach consi derable thickness and have a high

strength. They prevent heat exchange to the cooling

wh@thvermeatd|lddereefray/er d:rmaalyet e presentid dlsgﬂvm form in the
Such hom)ﬁeneous cat stems cannot be u

syspangeR; Ahe yepasifs 'adﬂﬁa fﬁaﬁf@ﬁék//stsm QiKY rgash ﬁﬂﬁ%'aefaﬂ?
th@(ﬁé?sygﬁcﬁ’%\/{e fr%ﬁr%hb H ﬁﬁeﬂ?r&@é}ﬁti‘[@’a’t e%HHQH%é &the coollng

systens I n |1 C met al | ocene. and/ or the
madiium ammrtlwetma rmdve deo \hen@nas/edcregu karly s Butrk hansogeiered catalyst
on an i norgani c t mat

SYRIEMS, Can eeus$ r@lld I@%u13mg§$/n%9%88n ﬁ%g@%sghase
- et atd %&H%%(Efé@ﬁ f&rPr‘i ﬂr’tﬁéWga&ép%@bb@ﬁeeaia@élyﬁsysﬂ&ns in

systens are i scl ose supporte cat al ySt systens
wlgclveh@meyaim@neuamdwmemjumnnpnlcpmp@wﬂaeéwngmcpcw@talyst is/are

igPraeioBroEsceedR rRtREHaK ReeThpths e Ap Srypge. in EP-
-@@76 57@% WA 1ESTI4 RRtblidteWes %ﬁd%&%p@hﬂﬁ@imﬂ)oﬂed catalyst

net al | ocene catal ysts can, for exanple, be obtained
syistems arandisslasetaBiieit sHpparied sRiaSh @xaﬁe@%gk\(ﬁanqwrﬁgrsw

h o
o Biah Oy A PABE e el of B 1o St d8e L2
| MPrRgaAtlysT difdrehi Brodesséd eirggparirepseppdrted caimeystmare
vol une of "'the support material. |n another process
knaven. st desasibeddn @»s@t%/aaw §upmﬂ%me§a'lﬁ0@@§ Gatalystegan, for
efaﬁjsﬁggl{%%@ga%é@b Wiﬂﬁ n‘abg n{%gllo%%ln ltdélr?ina t erﬂ’sfIO %cérgﬁmng
sol@tidiwitefthé Bapperp pmténai&ir&i teIhO\(lw)tIMfsdmeﬁ‘ﬁm;va'ﬁmem. The

SR YOI DeIVRTRONAGB S ereH TS et o the Pore.
ch@-\g digqggﬁg?gﬁ%éféﬁapystews are disclosed in WD

e a nmetall ocene is dissolved in a sol vent
and |prargitipért prioedsdythe mketatlomneocﬁorﬁalmngeasolsbom émmiied with the

s crre i M B AR FAl o bkt @Pbdoh B2aual or
sﬁaﬁ‘éﬁﬁé tﬁ@?o%‘&&hbﬁ@ of the édﬁﬁ@ﬁ'matéﬂﬂl e 9@/1&856pcme solid

he pores of the support. Yet another
caiakypbcare be nmlalek:imdnc ao\yldsas by cemowiagdbe soheant pder vacuum.

I mpr egnati on a ort

| e O BRooy Tt eite e Pl it hulisdesedin WO
08/PMBRN e Ere MARSt8Idtehilds idiByoh@iEihi sosolsentdndprddigitsted by

through the 30 support material (WO 00/ 052773
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).
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3 WO 2006/ 060544 PCT/ US2005/ 043421 |In general, the

mai n deficiency of such supported catal yst systens,
wdevwlogad up to now, is their | ow productivitpCcuugerns/o43421

industrially relevant polynerization tenperatures of

from50 Cto 100 C As a consequence, the industrial

usef i gensradfthe mesia deficinggicf sush @ug@bﬁ@@@b{aﬁiys@%yls@ﬂﬂs
as the conmercial 5 conpetitiveness against the

dguelgped dple naveds HeiNg arqdwﬁwtmw@%madygmg"y eelgwant
pé@@ﬁz‘%ﬂoﬁ%sh@% dincoca am%t% ¥4 Oﬁ‘agpﬁ%eéw{:oﬁwé u%nce othe

ocenes alysts ‘are 'n gensrar” expe
incdlustriat alsefulhegs afthesa tatahfsts equastioatabld aﬂttt@%d)me commerCIaI

CPRET e G 5 gs et ﬁe@ FiealeiNafig tanium catalysts is not
réchdech \‘thé%ecéﬁslaW%aPQ orfdis ﬁﬂi@fﬁé?%lh d%\ﬁ%@tdn‘&n?ocatalysts

is to a dress this’ main |sa vant age o
atehig generabexponsivesgiwicalsamiptovepranis détrsuippopetitiveness by

i s B et i b BE AN tpB RiaRine BotiSh is to inorease the
cé’t@l ﬁb@@nwy conditions at tenperatures of fromb50 C

100 C. Furthernore, it is an object of the present
| nv embearbiea of i peasenh invention isotoi mrlrem tie $3aih disadvantage of

[ |
B! BE e Bl B PRl AR n P s d sttt shevstems
wnnﬁmbkwsolym@ﬁ@m geﬁaﬂnam @méﬁﬁébéﬁuallylré}é\vé}{tyst
ystens with i nproved cataly product|V|t| es.

p@lamﬁrtzaﬁgn §9p@l@pﬂ%@t t%naesaéwr@sgﬁ&mrm 58¢€ Qﬂ’@ﬂﬁlﬁbrféousl y
o phaia a8 Soh Shect O nAOBIOSER HIBNBRIG hfévide an

econamicabprdcsss forprepadeg supportdethat@icddnecesnalysts, which is
catal ysts ?bt ai ned by the above descri'bed process and

uniyersaty iapplieaple e wighFraara o difiererinarialiasane sempeneats and
whid ?a%géné H ?ﬁéﬁ/gﬁéyﬁgnﬁ%lﬁplrﬁér’o%d lea?aergst rﬁGH&W |T¥1e

evant rization conditi ons Uusi Ata
r%yﬁmmmjorteblczatalyﬂl\sahtou@be hﬁnﬁMBMslonad@ctaad shsuld lead to

(gr vi ded herel n for t reparation of a catal yst
g ?@P@ iR "H?(S’?:%@QO i ses the steps of conbining

a SURRBfHer BBt bithe'brelefit ihiveffion KABRRS

I ncl udes zgt fe%gst (?rl]\be eurrll noxaonne%| n-a Hd';a;é‘tbpg’ﬁhéa metallocene
catslystsoobigéned by the above described process and to provide an
environmentally friendly and economical process for preparing polyolefins under
industrially relevant polymerization conditions using the catalyst systems of this

invention.

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 proviide

an aluminoxane loaded support; and, contacting the aluminoxane loaded support
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30 an al um noxane | oaded support; and, contacting the
al um noxane | oaded support 4 WO 2006/ 060544
WwWOCTIoWeEA05/ 043421 with a second conposition wrOTAIS2005/043421
i ncludes at | east one netall ocene conpound, a second
sol vent, and a cocatal yst, wherein the cocatal yst

withcd Qé’(ﬁﬁ]daccﬁﬁp@élﬂom)wﬁmlﬂmclwésait |éRABIneonetzAbysh8esApund, a
al one or in conmbination wth an ionic conmpound and/or

sgcondwselvert and 5 gcEARlYEHWhHESERIthe cosglaty st k] yisreRREDN portion
oggﬁlgé\%i;@\%&@rnlggf?ﬁ@b%ge or% CBP'%IM}}{)WHR%%&C compound
y a cértain process ror preparing a

andfoperiteds @aidal yst system conprising at | east one

net al | ocene, at |east one cocatalyst, at |east one

support and, if desired, at |east one netal conpound

and’ B E HYESERIPHOAI IE THETPREFERRESFELEABINENT(S)

t he presert 1t nveriiTr omn, trne Catdl yst SystemitTs

pr epé’hedabjncts:oﬁﬁmmngn’arbn bemsthieved by addrtaire pegcess for preparing

| east 0 ca t al | east, one su r{ and i
2 EOPPER0 SR SySTATE CRBTRAIS KR SR i GO R lIe: bleast one
c888thlyisY &t féﬁ%’%ﬂ@@u &hcb refdsireaabt kast 8fe gﬂétéi ¥Sthpound and

syst ém’of pr es inveéntion 1iS prepare
furthelsiomeraglditivel mponaret Aapproing iwetherprasemi mhemtlcm tse catalyst
rtion of an.15 al um.nu ane or a xtur
Bitein RopeavarEt oy OHIN A PE eB0) o el o BirapEipast one cocatalyst,
at REBEOAE 'sJu@éort hRdaf GesIRRIAEBASt IR ﬁl@fwtdoﬂﬁpcﬁrﬂpaﬁd@ne further
al um noxane | oaded support material is brou into

additivacomponant. ﬁéorm@@mfwweth@mb@m&trﬂym (ﬁ%@é@b@ﬁﬁnt invention

BB PB4 BAEERRe By 8.l g orionof

aRehidumdRaks ofFBtraiaecstalGInRanss ik sultableadaNerttat elevated
system of the present inventian, use i s nmade of at

tqr@@@&attﬁﬁé Iacﬁm@bﬁﬁﬂwtﬂrﬁ@m@ﬁﬁgn step the Jumingy@nedpaged support
n{ﬁéﬁél.lgﬁﬁﬁ@ﬁgﬁﬂa%ﬁ%q vﬁtﬁ ljﬂ‘érrﬁgﬁéllg AL gé@?g?é@t %ﬁﬁd 4'%econd

or gani c oun
-pbaiomdfahd alumaihokeae ®r atmlxﬁaetofwh&nmmhanés ot ed iomic compound
unsubsti tuted cycol pentadi enly group. 25 (R9)n(L1)m

aRA/IORE) PWiIB BSIdrul @ 1) where nisOor1,
As metallocene component of the catalyst system of the present invention,

use is made of at least one compound of the formula 1 below. The term
metallocene component is thereby understood to be an organic transition metal
compound as depicted in formula 1 that bears at leést one substituted or
unsubstituted cycolpentadienly group. |

(R Im MT(R")q

(Formula 1)

where

nisQor1,

mis1,2o0r3

gis1,2o0r3and



msl,2or3 30 gis 1, 2 or 3 and 5 WO 2006/ 060544

PCT/ US2005/ 043421 the sum of mand q equal s the
woxb@aboam state of ML LI are identical or difPerastoos/os3421

and are each a substituted or unsubstituted

nononucl ear or pol ynucl ear hydrocarbon radical or (a)

het etite stMfsh ahandg @qualsghe byidiatioarstate ofadi cal (s), f or

exanpl e substltut e(g or uns bstltu ed cycl opgnt adi len
5in ﬁiﬁ' dandeakely 'ﬁ@f%@ﬁalam% @h?‘lJ stifytae Qi HnSy Bltiuted

AP Sl PRI, P NS RLED Mo (draining

hgdeocaatmdn eadiyal () gfem esxtample ambsiltlced cg‘rmxspbstntbtéd oyclopemtadienyl,

5 IR0, 1P RO G Taio e e estaleh YT Malenyl or
RAB8HRAYE O BRes VAT Y] 0y 97 oup of rom 10
0

out ut 10 carbon ‘atons, an al kenyl group of
fr omRé are idendical 00 difterénirandasrenas chaa hgirogeoatom, an alkyl group

onotth r BpP1 § el o Ao Siafiol ot 430480 10 carbon
asiYParPhnd BRINEoF ROREYS aBdut 20AEABONHGHS, aﬁ%%@ gRdup of from

hree Rl can form one or nore rrng syste 1S a
10 albeuhﬁ t@abgufoub cangprodtonse apel kel @rqlabpfefr@ﬂ 2 treabout 10 carbon

allt:‘c!frglgﬁ%é QW@r & rialéggﬁ é%gﬁ ecqq é@%f ré}l%ubl &%/\%z ijan gkyl

&Efrom-CQo abdut-1BExBON/atdéms dr ah Gﬂ“rorﬁ 64 atfout 14
)Rao 6 WO 2006/060544 PCT/ US2005 043 R40 R40

Cﬂmrmﬂgm@ndﬂwpzonthmeqa a1 Tar ONEQWTSIe-HDg SYSIRR(S),
- C- M\ & oot A ghodd v Bind SeidBiRTB0R & RAGLIBARARAO

15 R®is a bridging group linking two ligands L' wherein R® is selected from:
BR® A_r* _Ge- 0 _s— %0 %o
/ / 2
\
/N -R* % -0 \P —R* or N P(O)R40
/ -/
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15

141 141141141141 RRRRRRIO RM0 RA0 RA0 R40

RO 1 I 11 1211 - 1CCC -MCM12 1 411411 41
W 24b/05044 1 41 RR R R R R x where RA0 and RAT/US2M08M43421

when beari ng the same |ndex can be identical or

di fferent anﬂa are each a Rydrogen atomR& Cl- 40 gBup R

such as a alvt(yb group having from é_ :about 30 | |

carbon at; “aryl growp of from & t'¥ about ZFO‘%"—‘—[Y‘_O_

car bon atomsR“a fluoroal kgl group of frRfh 1 to abgyt’ R*

10 carbon atons, an al koxy group of from1l to about

10 carbon atons, an aryloxy group of from®6 to about

10 carbon atons, an al kenyl group of from 2 to about

10 carbon atons,,an arylal kyl,, groyp of from7 _t.p 40

about 40 carboﬂié atons, an alfkylary@ group of fRom?

about 40 cammﬁatorm a 8titpted or unsub@u_t_u.t d_
al kyl'silyl, alkyl(aryl)silyl|jor aryl|silyl 10 gnqup, of,,
an aryl al kenyl Ryroup of from$8 toRabout 40 carBon R
atonms. R40 and R41 together with the atons connecting
them can formone or nore cyclic systens or R4 and/ or
R41 can contain additional hetero atons (i
i on- car bon ajons) |, ke Slw, B, A, 0,,S, 'p

1 40

or - hal ogen at ons Ri ke or Br, x |sRan n e er R'om 1

to 18, 1&@@%%,_gerrmmum t2t N 2rmy
also link t uni of heforrrulal|to 1not
g IRn

40

or R9formRaR9i2 grolap, with RO Rin edRoone
L1 group and Z1 being linked to M, 7 K/ 060544
PCT/ wﬁg%)Sl 043421 where Z' conprises nit rogen

hos ru xygen or sul fur such as -0-, - 42-,
g EZ%) R“q )e/\gen when bearing the same index, can be identical or

different and are each a hydrogen atom, a C4-Cy group such as an alky! 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 grl;oup 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 Cl or Br, '

X is an integer from 1 to 18,

M2 is silicon, germanium or tin, and

R® may also link two units of the formula 1 to one another, ‘

or R® forms a R%Z" group, with R® being linked to one L" group and Z'
being linked to M,
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NR4I2 or PR where 5 R42 is a hydrogen atom a
C -C40 group such as an al kyl group having from1 to
wahosto6®34 car bon at ons, a cycl oal kyl group of PcomSH065/043421
10 carbon atons, an aryl group of from6 to about 40
carbon atons, a fluoroal kyl group of from1l to about
10 cayHxre atons, an al koxy group of from1 to about 10
carbon atons, an aryl oxy %roup of from6 to about 10
car béh Garnopisesdiitragas Posghe s, okydenar sulfy B hadpud—, —S—, -
'\511:8‘2 f atons, an arylal kyl group of from7 to about
carbon atons, an alkylaryl group of from?7 to
aboutwHd}ecar bon atomnms, a substituted or unsubstituted
al kyl splyl, alkyl (aryl)silyl or arylsilyl group,or an
aryl & kEngNygrasien aems Adm-8+a BroMpoivch afpar aitybarairhaying from
178 dB%ﬂ@'S!OO&aerﬁﬁn SRS r%&‘%:lc?%lk#/l oBATR %R 359 SPGB Bbn HSms, an
present invention, '1 reference is given to use at
ahg agodup é froond deiatiowtf 40 barboor atohs, 4 faickedlkyw, grBAp bf frdm 1 to

BPUY1§ et S, %ﬂ?@%&%ﬁéfﬁ%?é@%hﬁf@%ﬁ? atoms, an
oy gRAY LAY 1o YIS R I ERBOR AUAS! aiPRIKGRY| GRAM & from 2 to
it a2 g st caon s
ATl enpet o 7 Ehbun Ao Hans i SRR orunsubstituted
aﬁ@@w,@ﬂ(ﬁ((arr*l%ilyrﬁ' ' Fespyéltng{l@uEféj?tarnaéryl%\ll@ﬁw/%%@;oﬂ?&n@to about

are identical of dif and are each a gen
4ataampom@temRyl 25 group of from 1 to about 10 carbon

2t omes BRGEE oBReReRt ol EFLal Sl otdup BREHR invention,

pRéfeFBhceAiB-given RXYscdatdulst e EOMPBoaR® Bf tHe foPml® vk bbibw,
car bon Qt?_om;wa,p al kenyl group of from2 to about 10

car bbhlat'oMsR Bh OH group, a hal ogen atom or a NR232
grou 2 is an alkyl group of from1l to about
10 cglr%egﬁﬁgte]o or an ary | group of from6 to about

30 1l4vreaebon atons, and R1L and R2 can form one or nore

W 4 ST e tericabny STt &Kk PaAch SURsH it Rononuciear
of BBIVRUBIER S/drocarbon radical or (a) hetero atom(s) containing hydrocarbon
radical(s), for example substituted cyclopentadfenyl, 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 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? can form one or more ring system(s).



RO is a bridge between the ligands L1 and L2, wherein
RO is selected from ---R40 Al -R40\ \ -G - -O0- ~

W 20008B344 / / /| 2 N-R 40 =J -R 40 or P(O R4AOPCH/US2005/643421

R112 R40 R42 R40 R 140 2 -OMO -G -OM _C
MO 141141141 41 1 41 RRR R R R40 RA0 RA0 R40
RA0  M'Nd mlRetd) b §Roupli Vsl er ﬁe@eri@)@llclTéﬂle]dlf]thé E4ém%n€sl R
?RRR R4A0 R4A0 R40 R40 l;z9

i1 bridge between thg ligands h: and szmsrerRRﬁ is sselemtm:irfeomo
R40 and R41l, even when bearing the sane index, can be
identical or different and are each a hydrogen atom
a Cl-C40 group such as an al kyl group 9 WO
2006/ 060544 PCT/ L{ﬁSZOOS/ 043421 having froml to ML is

a net al of %ZQ of the Peri odi ¢ Tabl e of t\gp \S
El enent s, - nmor'e 1T ng—s¥sten( o,

is a bridde betwe/en the Ilgands L1 and L2, V\,he/eln
is selected from about 30 carbon atons, an aryl group

of from 6\t about, 40 carbon atons, a fluoroal kyl
group of f/ om“i to }bg@t 10 ca)swfwatorrs an P(O)R40
R40 R40 R40 R4o R4o
I 12 | | 12 ' | 12
—O0—-M—-0— —C— —O0—-M— —C M—O0—
&41 FIQ‘” é41 R41 R41
R4o R4o R4o R40 R4o
e
F|{41 I[QM F|{41 IIQ‘” II?‘“
R40 R40 R40 R40 R40 R40
N | e | | e
C C— —M C M—
il?‘” IIQM II?M FIQM L |IQ4J IIQM
X
where

R* and R*', even when bearing the same index, can be identical or

different and are each a hydrogen atom, a C4-C4o group such as an alkyl group

9
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5 al koxy group of from1l to about 10 carbon atons, an
aryl oxy group of from6 to about 10 carbon atons, an
wablkbwrgds4gr oup of from2 to about 10 carbon at eas/USa05/043421
aryl al kyl group of from?7 to about 40 carbon atons, an
al kyl aryl group of from7 to about 40 carbon atons, a
hé\ﬁﬁé‘i‘r‘ tnﬁ‘tﬁg I\@‘rls%ﬂé%tdfﬁr'&?@l\ﬂd KV P¥tiedic Table of the Elements,
ry )si| yl .group, or an aryl al kenyl
RYcenformh oheamndoredirgbeysterd(s)c R ima bitdgesbetmeendne ligands L' and

Loesprs: B etrPe TeTaBbAUr SRR ARt AR GRkB of from 6 to
alsQRt 4y é‘ar%@ﬂ'étbﬁ%@aé ﬂh@Fcﬁil@yl@?&!ﬁo{ froﬁh 1 td@BoGei PeArbon atoms, an

atons) I|ike S, or or hal ogen at ons
alkok)egmupwffmm 1xtq @b@m 1|0nwg@rn atcpr@m an esylegy grap effrom 6 to

B e BB o 3|yl .

ariyealkyl 2cjr§u;§’b¢fr@ﬁf?«‘@o bbatt A0 cadoni dte Ay, dm a}kylbﬁyﬂ group ofiffom 7 to
are identical or different and are

atmisétq carben ateys| apehshigiehon unsuhsdifiytpd alkylsﬂyl alkyl(aryl)Sllyl or
=5 BTSSR ERN o o PN B Mo FOBERLR A0 R anc

R$'atodetidr with th@taibms\mddhdchﬂg thmntdaal foarnameMi, mBee tyclic systems
41 S RAORA1Ge=, R4 RA1C= or -(RA0ORA1IC- CRAO0
oney e a%dcamqora;a@ PRI RETP APFTSch EntICRHEETRPE at0mS) like
hwd r roup of from|l
S§§:mb29f é3 car g@hgamtgoe?r's&}sﬁﬁqg(gr(?% [?'gr an al kyl group
of fkmmﬂlmtegenzﬁﬁombbtﬂ‘lao carbon atons, an aryl group

of fM) ﬁo about 40 carhon atons, an aryl al kyl group
of fMonISANPRESITATHM Qf HBrP'%t ons, an al kyl aryl group

of fROMAY BRo hﬁg%B L#ﬁtsccﬁrtlli’é’fbrm a% cheSathsthef ut ed

or unsubstitute kyl'silyl group,
al kyln(fryiu)es & tlis prefarredrﬂ;w%l lyl gr oup In formula la

jver artlc preferred that 10 WO
2006%6@5%& Eﬁq/cﬂﬁg'ﬁ% %%('143421 ML is zirconiumand L'
and L2 ande 2 Q@ﬁﬂbﬁﬁéal@r difdrb et smd a?@éa@tﬁ e fastiuted
substituted i nden azurenyl, fluoren
l’WYetp@

Cﬂi@@?ﬁadl%lwllnd& ahmr@m,dlenw azy irﬂttﬂr@rrhx)l azagandalenyl,
e o YRRV A Yo G Bt te

cEMPRet&ErrM  Where R40 and R41 are identical or
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 1 to about 30 carbon atoms, 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 about 14 carbon atoms, an alkylaryl group of from 7 to
about 14 carbon atoms or a substituted or unsubstituted alkyisilyl group, an
alkyl(aryl)silyl or an arylsilyl group.

in formuia 1a‘ it is very particularly preferred that

10



5 different and are nethyl, ethyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
wdaasmgdss4 cycl o- pentyl, cycl o- pent adi enyl, cycPonasios/043421

phenyl, benzyl, trinmethylsilyl or

3,3, 3- trlfluoropropyl More preferred, as the

met alM ‘s efreosianpane bf andl LF laee irdrticubbr gifeterinaetl dressach a
S!ééesent i nvention, use is made of at | east one

%Hmd'nanY h@zqrgpmmgoqewl FeReentaienykthiapentalegyler R
%% eﬁta%n'\)filh rm B s%ndm}gbmucﬁﬁ%wltﬁ Fﬁ(% Eahﬁ'aﬂat%}n M', and
e su st 7

uents ndi ce
tHeobridging guniterinis RfSR*' Ikt or R‘IRMSead, wifergRfbpnt\R* adretithentical or

5 df?g?élﬁ&d%‘gq gfia??flngﬂ?yﬁ é’i‘t'tgﬁlt El en?mylegéﬂggdh%%# iﬂégwla@@m, nonyl,
d%&&lahhd'écyl %dﬁé‘&ypfcgélb%@;nt?lo F8%e 6&9&8 be\yball?lg%gﬁ pﬁéhyl,

oxy group of m1lto a out car on
banyyl, ginwethyleilylfar 853 ,8-triluaiopmpy20 car bon at ons, an

o iR agthg B eI ok SO S ystom o he
preXit HRRphidn Risk i9FR088 0P 48R4t oAk @BRpoRd Bt Pd’rPnulé 1b below

haI ogen atom or a NR232 group, where R32 is an al
10 group .of from1l to about 10 carbon atons or an aryl
group of from®6 to about 14

(Formula 1b)

15 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 from1 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

20 of from 6 to about 10 carbon atoms, an alkenyl group of from 2 to about 10 carbon

11
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30

carbon atons and RL and R2 may form one or nore ring
systen(s), R3, R4, R5, R6, R7, R8 and also R3', R4',
wWe&3008B6054R7 and R8' are identical or 5 differear/uanms/o43421
are each a hydrogen atom a linear, cyclic or branched
hydrocarbon group, for exanple an al kyl group of from

atbrh®) SPOHt gr&QpCahizisy et fBF, ora RRkEytbup gisere R it raW@lkyl
2 to about 10 carbon atons, an aryl group of from
getpuef fman Ideraisnt d0gasborn atems 0 BRyArYIggraup abfrom @rﬂorabout 14

b I I f
o4l s EhstRC APR S Rt ofle B SR e 1ot
f r onr8, kY RY REPRUL RAGne atdewR® aR‘irrH?b'orR%l Rﬂbaﬂid Rt ek identical or
unsubstltuted al kyl silyl group,, an alkyl(a

dgf.e&rﬁ 2 ol %%vg}tog@n@%@m i linear ey clie evbrg%ﬁ he l%ﬁéocarbon

o, 9. 85y DT 05D 0 21048 SR sy
ganqb éf fccrm 12ety mmamamd)mgm?,tmryl lgkcmp:of fﬁbmcﬁ tcBabout 20
al_s

d /
CaboREOmS. B R Kroyp ARITOTRE gitient A8 Gerb el Hlkylary
umdt‘% A7 Ho%1k AR HOR afdrﬂg &yaﬂ sgzla?m@hw lRRols bAEHRES to

meani ng set fort ove Wi t'h respect
abouff 40 naﬂban]atams‘ﬂrea autfgtnmtedtwtmhpamtctew@hylsnl;drmoupean

alleB B ERE bt bo iy Bk sede it e pro® BB} 82 appt R are not
ya'ﬂé@%haﬁﬁé’ groupd r‘ﬁ% loAtain *émbtor' rﬁonféf Kéterd ednidmte S2B,MI, O, S,

S Zirconi Um or nium Rl and are identical or
Nomﬁl?ealmwkoramayaqoet@m halaggin @tpmﬁphl@f Ff€lonBr, @nédmﬂwomijacent

SR AR R 2 ar 1 e GrBup ot o FonRef & atfbuth gach case

nféfyf foem aah)ﬁdfﬁc@ﬂbo@ H"Iid ogeemadramhedsridgingait R hdsomettheamng set
formone or nore ring systerr(s) 25 R3 and ,

f@ﬁ@ab@@mthé@sﬂﬁd@@fqr@‘rué?}flaand are each a Ilnear

cycl 'Tﬁ As gbf fég%hgfaraw %rn%O[EeQE?H&GY%’[SF‘I(QWOI'R%I’I]@ indenyl

hal oge Rat¥ rou

ah8logaebeorratpomding tcaltheﬁd:dxrapahn@s; d)brareihkéwmmcﬁ‘ impoehnae.
10 carbon atons, 526 R7, R8 and also R4 ', R5
R formgiia élﬂdﬁ'ﬁ@r%ﬁeﬂ'efj& tical or different 30 and

e SIS PUEPREAR 2 Sl uted o
2006 R 6OE4AR? E@Twéﬁﬂmw@memt a@d aupan alkyl gesup, otiyemil do about
{qu?}légnng o%js aalnkgll(o%g d%poof frornqq1 to aboou?%uctart:)[gn & orrr*%s an aryloxy
group of from 6 to about 10 carbon atoms or a halogen atom, or R"and R?
together may form one or more ring system(s),

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

R* RPR% R’,R® and also R*, R®, R®", R" "and R®' are identical or different

and are each a hydrogen atom, a substituted or unsubstituted alkylsilyl or arylsily!
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or an aryl group of from®6 to about 10 carbon atons,

whi ch may contain one or nore hetero atons |ike Si,
we2008060@4 S, N or P, and / or may contai n hal 8gems2005/043421

atons I|like F, d or Br, and / or the two adjacent

radicals R5, R6 and R5 ', R6 ' may forma 5

r 9G; i i R4onddes

oyl Aifiear e l—'?%ﬁg}@fg@m4 &?i‘)"ﬁf‘@‘m‘i@e%o And Rigoon atoms,

omar andgnouz af from @itd akowint0 eartoaratomscwhichhyay @gatain one or

TR R PEIGP TN Uk . £0 AT BorndY Shahakfon gy faiblen atoms
lilH PUQI & B, rP1 Fort the RO WdjRnE pddIOAs RORE ardRAT Reagylform a
group of from7 to 10 about 14 carbon atonms or an

hydriegaopl ring sysienY, from 7 to about 14 carbon atoms or

' dl i {46 gd | Sabyd
% SR BITRE OB R Bl G LR e
add R*Bark idehtiefysh diffsrdanahd arsleabie a(fa)drdgdre atumh 0aCs )-Cay -

cont ai ni ng i ndenyl = anal ogues corresponding to the
hydrepeieadreup, igrrarticWansi alkyt araupopfiserael to1 80 parbon atoms, an

RO A 2 S a0 BB R orl o

coni um Fre | i ca ent and

ales 1etdrpbn atbingrorram aikylahg oot ef frofR3 tnabd® 14 cavben atoms or
identical or different apsa are each | i near,, clycl ic, .

a sHDsHH RPN HRRIBESY BHW V‘cﬁfﬁuﬂh?'&ﬁit%(? ssilyl oran arylsilyl

Ipogenat ed, for exanple an al kyl 20 group of from1l

g{bgj about 10 carbon atons or an al kehyl group of from2

t o aboad,5,6(7-tdrdhydrainder sy aRd tha da)dhaterdatormgs econtaining indenyl
hyd , RS , R7, R8 d R-5. R6', R7' R8
it GO Roreshorinaly ther GO AT ks ae oy Pagiance.

at oMnOorAuld 8 #lis vEXHdriicRbriPhrsrened thhkkyl group of

from1l to about 25710 carbon atoms, or an aryl group
of fMdis Bircaniaout 10 carbon atons and / or the two

adj agent ,radi cal.s R5 .and R5 | wres |V

£ oot Bhd iy A BJRRREEH phgTelSati creMetMEAGHETY Bt fpenolate,
RAORA1GAE RINGieaidBAfbahBe difeterst snd denéactad linear, cyclic or
different and are nmethyl, ethyl, propyl,

brasehgd hydessarbomgpup whightrpay bﬁ&@@ger@ﬁ!@% fg?é%'@mm an alkyl
oGBS RSP LI g 2 o
10beamdn atoms,

R* and also R*" are hydrogen,

R® R® R’ R®andalso R®, R®, R”', 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,

13



trimethylsilyl or 3,3,3-trifluoropropyl. Most

preferred for the production of polypropylenes wth
waizgls/o6ed4ti ng points for applications, where aChiUgos/043421

stiffness is required, as the netall ocene conmponent 5

of the catal yst system of the present invention, use

3BT G R S OERYI O BB Sy
tiineRyRiyRdr 3,8,3-IdlupFapropyla 1c) where the substituents
and M1d| ces, have t e fol |l ow ngBrrean

mia Gt R st b G PIOHCHeR P BPSPTRRanesrwith Bigh meling points
r I
| %@Béﬁ%’/ dé?évven atoﬁ]ﬁ sgﬁhgﬁfté r‘é%UIngr%élJ gfégf rllé)%@ﬂe%[)ﬁqponent
5 oimeceertbkyat ayﬁmsn ofdhe gir&sant ngvmu;mnoﬂsé isomatie afatadanione
10 carho atons n.aryl group of from6 to about 20
CQE\WHH8§6%?0r§Wl%\39Ib§%Ngroup of from 6 to about 10
carbon atons, an al kenyl group of from2 to about 10

carbon atons, an OH group, a halogen atom or a NR232
group, where R32 is an alkyl group of from 1l to about

10 carbon atons or an aryl grpup gfs from6 to about 14

carbon 20 atonms, and Rl and formone or nore

ring systenm(s), 14 WO 20396/ 5 US2005/ 043421
R

10 (Formula 1c)

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
15  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

20 atoms, and R' and R? may form one or more ring system(s),

14
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R3, R4, R5, R6, R7, RB and also R3 ', R4', R5, R6 R7

and R8 are identical or different and are each a
waypdiepgesa4at om a linear, cyclic or branched PCT/US2005/043421

hydrocarbon group, for exanple an al kyl group of from

1 to 10 carbon atorrs an al kenyl group of from2 to
aboutp3l@4cgb enyh4 ' ghBOURE Ofs7f

abou:R 2% bgr’m g?%r?gaélgﬁ Rﬁr%ﬁa%yl Rgfg{upragpl? ge J;jentlcal or
differabioand 462 eactbamydtaren atom,ad kydaar gycligravupanthed hyadnocarbon

7to about 40 carbon atons, or an aryl akenyl roup o
IFUNfar eXAmRpISAN @ng' elpatiTanerd frara rglo 19 éjggpi%gqua@,,%lkenyl group
o fteHPS b taﬁbﬁfh@l: 'é%hﬁso%naé'r)éhzlﬁéﬁbp QFf Aok GWEta'BohPQO carbon

at R3 an r t

provi so t are not ogen and
atords Ran agylalkyldroup ohfroor 7 tdiabbat ébhtacmh atoenss avhalkylary! group of

A ST i T 5 S h PR o ot 4
cﬁ%@ét@n%“% QibsiRASH BPLREAL SR alkylglﬁll af arﬁsﬂﬁ'groﬂb with the

S, Nor P, and /[, or may contain hal ogen at oprs
pczbvm thrt R® amiRY rayenat dyidnegamand R@tﬁﬂaﬁrldh@ rﬁfanderglcal or

b

cifasea5q e G o ROUITS GhuhSis Tt et drfup SRS to abou

49Qﬁr@d’>rm lafshb Mol *dro@ﬁﬁﬂcﬁ’\g@r@%pQ PhAeeneam tvile be nidre hetero atoms
npounds 1c are 1ikew se of inportance. In fornmula 1c

Ilk@ Sl B phlefBrT, ok Ragnd Kpr imay,¢ordaini ategen atgms like FRE! or Br,
and E% are identical or different and are an al kyl
grou gf from1l to about 20 10 carbon atons, an

al koxiye priagingamitiRonad tHeonraning 44 forl bbbv@twlmsresﬁéct to formula
aryI oxy group of from6 to about 10 carbon atons, or

18- hal ogen atom and Rl and R2 may formone or nore

ring15¥s 4% 5 ?-)tetrmd%‘iﬂdgﬁyl andfhe (a s Ffér&ﬁ‘ﬂon‘?@ g?]r&tﬁén&hg indenyl

differe and are’eac i near, I Cc or
agamgpemocﬂespaydlbg tdmﬂme)genmoeddsﬁoraremmwlse @fmimgolokiphce.

rouEn ?f fro i‘ u 10 carbon atons or an
al keMy rﬁ?‘ﬂ%g] f'SPF ﬁfrf @bout 10 carbon atons, R4,
Ro, WCIS%}CBHgn@é,sHaﬁﬂJm R6' R7' and R8' are

i denti erent ahd are each a hydr ogen at om
or aR |amtaR augy/identicalrortsiifiersht dndlaky Bn @iy grotp df fremat to about

10 carbon atons
haaé Bl AoHRORY Lot of Bom o B 3T GrBpR ol yap arvioxy
OdTBVerIWE‘ & Qb&ﬂ'@)gt%]'b@h%m's' K€a halddenostoR, .antRVWhd R? may
/060544 PCT/ US2005/ 043421
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® R’, 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,

15
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R5 and R5 are identical or different and are each a
substituted or unsubstituted aryl group of from®6 to
wahostosdd4 car bon atons, RO is RAORALSI =, RAORARCEAIS2(85/043421
R41C= or -(R4OR41C- CRA0R41) 40 -, where R and R41 are
identical or different and are each a hydrogen atom a

Cl - @QndRTyes aftRaNoHAIFERNt iR dRABd N @@u@ﬁ.t@ﬂe@ydr
group of from1l to about 10 carbon atons, an aryl

ugsdbgiitatedtargrareup T dissud taabeat A8 sashametoras, ar yI al kyl

21y R o ol 81 R ot s & SBol EG Rarsn R bty R

aad RO siré tidsrgidalosr dlﬁ@t&)ﬁtantllér@(éa@h @Ih)id!rbgbngﬁ@mpa @NCy -
al kyl (aryl)silyl or an arylsilyl group

hﬁd@c@rbﬂﬁ giouRhiupitigHan@n alkd or <Pllé0 Pﬁﬁmﬁbﬂ é‘P @BP%W(QSWF bon
afttht aér{‘g@ﬁi gkﬂ% Womad %@%@%O%H%?ﬁ %‘t)m%ngn %g/lélﬂﬁl _grpup of

conpoun I kKew's i mportance.

from 7 40 \about D@cartmml atohys, rah&flleylar@ldgtdw ofﬂk&rfh ® about 14 carbon
Zi rconi um al and are nethy

d
afam Of AcSUbSI s As EbstueRBkiRIVEEIOUR, G YA Ivbpr an

and are each a linear, cyclic or branched
%%Mip%u&hyl, propyl, butyl, pentyl or hexyl, R4 and

al soTRe 4,56¢7 - tejmmgiemindéﬁyl ar, thét&ahhelteadasbmnﬂé) tontRihing indenyl

d diff d
AR piaeig RoPETENING 1 (e PPEJR do 3 KREHISa TRpRyRNCe.

gr oupy RfrndutP e & is Qeﬁbﬂé‘ﬁlc&@rlg%r@@\%@ﬁhﬁ ons, which may
contaln one or nore ‘hetero a like Si, B, A, 0, S,

N oM FP$ zammlwrmr may contain hal ogen atorrB like F, d

or B arle entlct% dlffere aI g are
phen ?rr%) e”B%?a? recpethyl. @f%rlc%ﬁwp enolate,

- par aR("‘(éthmafé idengiahiko difféeny bnd are each a linear, cycllc or branched
nmet a- (C1- C10- al ky ILhen yl, nmeta-(Cl- Cl10- aIkyI)p enyl ,

medhy, et Dropyb1IoEtys-Panky 1oy PEKENy| or et a,
t 5 | ) 2phenyl, R9 RAOR41Si =
gf ?z%%ﬁé%&év\h%iée ga&%ﬁg )R4E :Pg |dent:§al or |

di f f ®PeR{, Rbavetl afse RE| RY| ancRAVAre ineotidl orfailﬂarént and are each a
pent yl , hex |, heptyl, octyl, nonyl, decy

hu@&r@@@wa oevm afiradry Fyclisyn Qfaem%algmwrouMﬁmwp Yabout 10
c%#ﬁ??% tonRE WAKh magrdo'ﬁ?élﬁéJn%' Ptho¥ hetero atoms like Si, B, Al, O, S, N

trifluoropropyl
or P, and / or may contain halogen atoms like F, Ci or Br,

R%and R® are identical or different and are phenyl, naphthyl, para-(C1-C1o-
alkyl)phenyl, para-(C+-Co-fluoroalkyl)phenyl, meta-(C4-Cqo-alkyl)phenyl, meta-(C4-
Cio-alkyl)phenyl, meta, meta’-(C¢-Cqp-alkyl)2phenyt or meta, meta’-(C1-C1o-
fluoroalkyl)zphenyl,

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, cyclobentadienyl, cyclohexyl, phenyl, benzyl,
trimethylsilyl or 3,3,3-trifluoropropyl.
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WD 2006/ 060544 PCT/ US2005/ 043421 Most preferred for

t he production of high nolecular weight random
woapwlogeas s or of copol ymer rubber, for the preduaSems/o43421

of inpact copolyners conprising high nolecular weight

copol yners or for the production of polypropyl enes

wi t h Mrest prefgrnedifat thenprgldactidrhanhitihmelecalar weight random

application ere a hi gh stiffpness is.required, as
SRV P BE o s Sh BF 156 aredipel IBpaeiaarsymers
_ . : _ . ¢ I
oSAPrBIERI maegll g RIS P gp Bt
pPEIRProyiERs Wils nielhg pRings higReREharra55 10 foFappticatiots)where a

where t he. substi tuents and ,ndices have the follown
nBeaifingaS i< et Sefe el b Farasdant f tnepeataliat Svstem of
thEapreR el inlB6tidA 888N hadbdfBL Ieid oRé &rpdHRINGT thalfofhula 1d

different and are each a hydrogen atom an al kyl .
bglowup of from 1 to about 10 carbon atons, an al koxy

group of from1l to about 10 carbon atons, an aryl

group of from®6 to 20 carbon atons, an'aryl oxy group

of from®6 to about 10 carbon atons, an al kenyl group

of from2 to about 10 carbon atong, an OH group, a

hal-ogen atom or a NR232 grdﬁb, ere R32 is an al kyl

20 group of from1l. to about boR®at oms, or an

aryl group of from®6 tolgbo

(Formula 1d)

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 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
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WD 2006/ 060544 PCT/ US2005/ 043421 carbon atons, or Rl
and R2 together nmay formone or nore ring systen(s),

we2006R6054R6, R7, R8 and also R4', R5', R6', R7ramaiS2005/043421

R8' are identical or different and are each a hydrogen
atom a linear, cyclic or branched hydrocarbon group,

cédjoreattamsl ord®l @dd<RF tc&jeﬁh@r by f6@ohelo? nidteUHngl System(s ()
2l kenyl t o "Tabout

carb Lo of from
car bg{%1 drﬁr{g Ra aﬁ"}ﬂ al@@&pg%g Er oM 6209 %\bem idemtical or

u
ot R e %ﬁeaéﬁaifVé*?da Vit Al S of rendigthydioarson
gmlp:dmrtmrarapm’m} aldyl @'@uﬁrczﬂﬂ@nk&rtWawww c@fbdr atbnss,tah alkenyl
bout . 40 czar bon atonms, a substituted or unsubstituted

ggfrtl&@fsfr@rw i alewy 1 ¢arbop atRIpS, anier ok BF Boms® te Rheut 20
cHboA oM, afif OWEP&@ ?fof rﬂ?ftfo t?cflftﬁrb%r% a?c?rﬁ% %n alkylaryl

10 substitute ed ar group 0
gt@mﬁdmm&otq:abdudmmmn aldres, dmyalm aoyalkeoryl group of fidyh 8 to

h I .. Al, 0, S
aREINAD Bartiap Aprty, eraubs @?é’%?%oﬂngw%%}@uﬁe&yw@nyi Rbaplsity group,
with tB8 prdvdsd that FWQ’TOORarQ%WdSr?t%é‘? or @ﬁer%%docar%{;e?ch a

branched in the a-position exanp

sy ilwedfor furtammtntu@ecteryct grebgrofaframss teeabaart i carbon atoms. The

d al k f f
g dtBElront s o oniR otk B Mo Relera kGRS kg B 8. O, S. N
of Poah@/ bﬂr’rﬁﬂﬁ@ﬂnté@n KeRb S aRinBke FNE| BydF 0car bon
groxﬁ§ cont ain one or nore hetero atons like Si,

drwaﬁbonvgr Qm:d not gyclmgr brenclmdwmrthbazg@nsmon for

)ﬁ%}ﬁgﬁ li@&l Fr ?%p % ic or g ched
G BON! GosRP HoriT o0 tAPEN GHOmE &t 30/ SuRsHRRH alky
9@%@3@?%@%%@%&%% i

fram b@#tcflﬁ)canbonraim The hydracazior grdups raaywentaimone or

S e T T T A N ——

hl@ ERy(]:lacmBr group of from?7 to about 40 carbon atons or
an aryl al kenyl group of from8 to about 40 carbon
at on®. ITRCHHIA 06 bEabBeddtstipearken giguR tithei arposiiooror a

orgRefie) B e Rl R B 7% Bofasion. 5ol Engpllo S of from
3 t&ab@utlzwcmmmtbn@ah%ﬂ(éd?ﬁgfﬁgﬂbﬂ@orﬁ%' AR 2@ Bon atoms,
with respect to fornula 1 1

an aryl group of from 6 to about 20 carbon atoms, an arylalky! 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. 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,

and

the bridging unit R® has the meaning mentioned above with respect to

formula 1a.
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WD 2006/ 060544 PCT/ US2005/ 043421 In formula 1d it is
preferred that ML is zirconiumor hafnium Rl and R2

waneosioderati cal or different and are an al kyl growsefos/043421
from1l to about 10 carbon atons, an al koxy group of
from1l to about 10 carbon atons, an aryloxy 5 group

of fyr 0, n atons or a hal ogen atom

and Iﬂlqgt\rﬁ%!w&rgé;br%%?%n@@ﬁ% or nore ring systen(s), R3

i s aMliggiacoralimydr lgrfoium,of from | to about 10 carbon

Zi 8%3 g&ﬂ%@%ﬁ&&&qﬁ%? gg‘éﬁ%téf{do@r?@zag glgwgl%gﬂpggfgffom 1 to about
1?%_@%%'%. ohfd, EH%II@(SW&PE%{? é@rn]; Wt@%‘b'@@fﬂﬁ)(?ﬁf’% atoms, an aryloxy

positron’an roman a group o
gfouprof 3rane Gab @ittou? 60 carbamatnosTet a dualaekextpm,aralR’ aoél R* may

from3 to about 20 (r:%rég)on atons, an al kyl aryl group of
formgneron HoER H09 SY8len¥§hbon atons, or a trinethylsilyl

gr ouRs iRy arBap 3R frotd $ % Bhout 10R€arborFdton®er &8 alkenyl
are F?dgﬁ%l“gg%%lrwloqrff%r entO and a?g eac%rec\) hyocl)r ogern axeny
gatuprof drona 2| toridacarboy @toras owhishaashizeihalbggnatacbup of

O LR B o o
s@rectﬁggrcgﬂ %BF@R‘%? drOmb Bk ﬂoﬁ?‘%‘% R98Boat fTBarbbkeatbms<Tanl k?] nyl group

re 1dentical or different and are eac
offremiSstol ahaid@Oocarban sidres| amtkky!aylydrogp ofifroot 7fto@poet 20

to about 40 carbo t.o | i ke phenyl, naphthyl,

C%ri).oa- DS B2 |”P9ﬁby3ﬂ'¥@"l°,“prret a- (Cl- Clo-al kyl ) phenyl ,

et ap4 et R7( RE-{rH0a120 R Y') RPhaiy RS ' 4r8 idientie B4 Biffferent and
RAORATGeZ, R40 R41C= or -'(R4ORALC- CRAORA1L) -, where R40
aemneladrid hydedeneaiomcal a ineal, £ydicedn braneheg slkyhgroup of from 1 to

B PG BB, Ghich T8y B8 ot Be PRk kL ¥y e 51 B
ARIYS, N e¢ P, @hd /forerapcditaibiealbgdR atem$ ke & Qrer B
aryl al kyl group of from7 to 14 carbon atons, 25 an

al kyRaand F%r atpidsnticalarhdiffergnt and are sachBdirbssifutgd or

uﬁ%&b&#@%&ll rgﬁﬂ%’fﬂgh{ 601 %?g??%ﬁ}gﬁ%@hb%tqﬁ%‘?ﬂ% pRBnyl, naphthyl,

péreb(® - Crotalkylphahyhimeien(0,-@ndcalkylipHemyl, medter asdtain(G)-Cqo-
cont ai ni ng 1 ndenyl anal ogues corresponding to the
abkyipbeRYs 1d are |ikewise of inportance. In fornula

Id, Rbd RAOKENY;DRROHR! Y0 RAFRELHF qRAEE-CRI°RY)-, where R*
and R*' afe identical or different and are each a hydrogen atom, a C1 -C3p 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.

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

In formula 1d, it is very particularly preferred that
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WD 2006/ 060544 PCT/ US2005/ 043421 ML is zirconium R1

and R2 are identical and are nethyl, chlorine, or
wohewgicetde, R3 is nmethyl, ethyl, n-propyl, n-Bargis2005/043421

n-pentyl or n-hexyl, R3 ' is iso-propyl, iso-butyl,

n- butyl, sec-butyl, cyclobutyl, 1-nmethyl-butyl, 1 5

ethprbQZybonmnnethyl pentyl , cyclopentyl cycl ohexyl,

cycl pent eny| cl opent 3- enyl cyclohex 2-enyl
. cycl %h eﬁsﬁ 'deaﬁgaéﬁﬁléiﬁf?lm@%l @hkxme @r phenolate

d R6,
Ry, "Re Ll otngf P00l S0 RS dR R G,
d| ffB elatlscchdopy:] es&@;clkltylan blogdr @@flﬂt#tm, @mil@lbutyllb i -ﬁh@ﬁhyl -butyl, 1-
or branche roup of from 1 to about
e@%% Yhohmat f&)ﬂ ?&\%gﬂtﬁloEY@PlheWﬂveCy&loﬁﬁﬁe? ﬁ@Y’e?YP'Opent 3-
e@%ﬁ%lé}héﬁﬁzo%gng}] %gtcoﬂr?gx- Enyﬁ p%é)he%yéwglgge% S%glmetréylsnyl
i denRi' ead ajso &'f arerydrogen, ande pheny! |

|O ' S prlgpy%h%@?pg' FB Cylgi gs{{tg&bmr)élldgnmca)(lo’r different and are each a

h b bARtoM gt h |
Wr ?I‘I sfl uocfr)ei ﬁendgt ngﬁgiwﬁwﬁk%grenﬁewﬁﬂﬁm 1 to ayout 10

ca@owtwsmbmlrsa# contaia Ore Deemoreviteters aomsalike 8413 #AeO, S, N

t d t hyl |
o FBLmEy Ot B gefor® Bl Vorntl ™ yocol O
undereifbnddzfdgee/ld,enqwld? -difesrent an€ yed ph@ﬁafl Fds@psmbyl phenyl, p-
cycl ohexyl, phenyl, benzyl trimet

tog-BUBL PHPTV 61 SPHbb RSN RLyFlaner g s B sl et b
afthahkbren, RYEisALe Bk gLbRGST By AP BT iRt
f or Em? msRTI%%I F(R“OR“Ge- wherehR4° and Rdg areI |d?r21t|cal or different

is i sopro enyl )i nden e

and4é gfgﬁ %yi prcmpvérﬁm)elp ﬁgéwyﬁ)%?&l@ﬁ% n‘?ﬁtbf |n@nvldée¥yl

urﬁcLet(cé IO%E‘%% clé éfé?wl’[gle@;clo PR adjrerlyl ciyclc%h_e%/ L tpyi‘|e_nyl, benzyl,

trlmmws)ylmdén'ymtzflmmmpropwil chI ori de, _

_ 7 d| ﬂa{ltlrsa %amgﬁalstfobﬂ}eyggé%bléﬁgen He%rler(}!dr%g%/al?ogéhe compounds

ofﬁhégb)‘ééédiq'ﬁféﬂtbﬁ' e %TEM%H@ @bhfpBunds of formulas 1a - 1d:

i sopropyl (p-tert

but yA (;}h@m}r Dpylnfﬁéwﬂopmpw-me‘nyt)mdeayi&(ﬁhyubtm-(%m-sopropyl-

pl%%lq S{D%'ﬁ%ﬁ“q@f% lor Zo?:outnglrfhl ori de,
but YA« @Jwb?ymawéd (bt &én@td@ﬂéh yl) rr(éﬂﬁ;n -4-G8-tert. butyl-

bUtY henyl |ndenyl?2|rcon|u i chl
pheny |ndenyl)2|rcon|umd|ch oride

phenyl)mdenyl)zwcomumd|chlor|de

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

A-(2-isopropyl-6-methyl-4-(p-tert. butyl-phenyl)indenyl)(2,6-dimethyl-
4-(p-tert. butyl-phenyl)indenyl)zircbniumdichldride,
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20 WD 2006/ 060544 PCT/ US2005/ 043421
A- (2-i sopropyl -4-(p-sec.
wouaboslosgiaenyl ) i ndenyl ) (2- net hyl - 4- (p-sec. but yP€T/US2005/043421
phenyl )i ndenyl ) zi r coni undi chl ori de,
A- (2-isopropyl -4-(p-cycl ohexyl - phenyl )i ndenyl ) ( 2- net hy
4~ (A ZYDRESYINA-(p-BEE BUILEHE Y Indehy S ELETR)IS| 265 S uty -

pRepghindepybpsaoniuragichioriaet hyl si | yl - phenyl )i ndenyl ) (2-m
hyl
o (13- ROPTOR T roysiRhg M -PRERHYS SR YNGrmg - ErPcctabexyl

phen}Z/l lndenyl)2|rcon|umdlchlor|de

d tyl -ph d ) (2- et hyl
s p-Cimoana - épﬁméagiﬂ?lgm%mf%nf}gw@o&)&%%éwm?Fdey

Al SRS Maty bRV AsHIILMBIORIBFAy ! ) et vt - pheny!

)Y ndeny

4- STSﬁt?—%bm;f;}lwo(fpommdhﬂyﬂphbwl)nﬁ’di@rw{) Rimernrk)@lddetRantyl--
i undi

phaeqg)indepyleasoniupiehipridendeny | ) (2- met hyl - 4- ( p-tert.

RUt( %'A gg%?%ﬁ%ﬁypqe@yﬂr%gnﬁuér%%th'ﬂ%g{”y?'bhgﬁyl)mdenyl )(2-methyl-

4t(ptty|b(tpfhmwrr)eth¢1§m¥‘th)y( ahaaylmmuerzﬂylmenmummdmwbé

undi hI d
but y AR BAPT IR AR DTN bdeyt bub-phenyindenyl)-

;&qg & i undi chl oride, A-(2-isopropyl- 4(ptert
Zruty phenéﬁ?é‘lndenyl)(Z 5,6, 7-tetranet hyl - 4- phenyl -

i ndeAy(2-isopoapyil-4ai-terl buty(d?henyl)lndenyl)(Z methyl-4- phenyl -indenyl)-
2-1sopropyl - 6-net hyl -4-(p-tert

Z'B‘Eé’y\i"\ﬁ’l‘fgﬂ r"ci $ndenyl ) (2, 6-di et hyl - 20

4- phap L(BLERO —

& PoR s EN A2 ey

Irldenwl)tlmcrphmwhjorldendenyI ) Zi rconl undi chl ori de,

b PerRoBRRARAR bubPhERNy N Gertua b RPBiatiy-Aphenyi-

mZI@nyI)ZIrconlumdlchlorlde
A- (2-1 sopropy - 6- met hyl - 4- phenyl -i nden 26d|rrethg
%ﬂd yl

- 4- (&@elﬁpprqaydﬁrme ﬁ;(p)teﬁdbnfyl paeny fndemyl)(219-dimed

4?&@" ﬁ‘w gﬁ#c ?enypg ?E)t”d nmet hyl -

4- (4AR2piBD 4 [-)rickeeh L 4 R
£ gy YT aon ot e

mﬁeﬁ@ty'@%ﬁ%wm%hiqn
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,
A-(2-isopropyl-4-(p-tert. butyl-phenyl)indenyl)(2-methyl-
4-(4-naphthyl)-indenyl)indenyl)zirconiumdichloride,
A-(2-isopropyl-4-(4-naphthyl)-indenyl)indenyl)(2-methyl-4-(p-tert. butyl--

phenyl)indenyl)zirconiumdichloride,
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30 phenyl)indenyl)zirconiundi chloride, 21 WO
2006/ 060544 PCT/ US2005/ 043421

wé2ieeds4mapht hyl - i ndenyl ) zi rconi undi chl ori de, PCT/US2005/043421

A- bi s(2- nmet hyl - benzo-i ndenyl ) zi rconi undi chl ori de

A-bi s(2- et hyl -i ndenyl ) zi rconi undi chl ori de, _

A-Di 302 TR e i s ARV 3Kl bvdiRuk) 21 rconi i chi or
A- bi A(tﬂs{)ﬂ? Yhyl-behZo-iedeHynzirtoningeionidade coni undi chl or
i de, A-Dbis(2-nmethyl-4-phenyl -i ndenyl ) zirconiundich to
ri deA-bis(2-methyl-indenyl)zirconiumdichloride,

A- bi )= - - zIl r conisuomi ehl ori de,
o by BG4 Rnthoh B Fo AORIdIORIE OF

ri deA-bidebiretidA-aerhydphthgit-indenyhdieconiyzidichoodideydi ch to
ride, 10 A-bis(2-nmethyl-4- , ) ) )

acenApHs(R- rg&qnyﬁmﬂqnm?mwm&h'o"de,

A FETH OFT U, ' de.
o bi A el R bR At B! | de

A- bi (s @-mgthy-4eisbyiopy hiheteyly))ziraondurind fothiarfdenr i de,

P RUEis bk SR ae Ry GiRRIGHER, T oh' or de,

f\i- 3ieA(@§@FrMy1-4;» BcehiSRRALARY Y ZE8RXMditRIBAREUNTI chl o

A=Dbi ’A(lﬁs@e‘ﬂ-ld}'memyandiemk)ﬁmmwmﬁiﬁb@mgde) zi r coni undi chl o
ide, . . L

A b?é(@?@'%"-hé/l'\”ﬁﬁ{‘}ﬁ%'EQOHHQHQ’ICS‘%”FSOni undi chl ori de,

A-Di Alis@-6th r-h@ﬁﬂyhdéﬁwﬁwbhiammbnﬂ@t_ i chlori de,

A-bis(2,4,7-trimethyl -indenyl)zirconiundi chl oride, 20

A- bi Afbis(Zeetyl-4phicapbindgnylzcenumaichiesidieu nd

i chl qr,i.d . L

A bi SIS iRRRrPPY HALROY N RIMYIAINISR: or i de,

dA_- bLf\(&sgzetrremwﬂ:e‘n-tjﬁgdprbpwihd@rhmm'rﬂcbnimﬂ@inwo)rizibr coni um
|1 C ori de, . . . .

A- bi A¢is et Bytrimethyl-indemy))zinspaidndichiaddey | ) zi r coni undi

hl oRi . . . . . .
Z— blog(@g%?’r?{/tlnm ft ?ﬂzlréc?%rw)_zbrﬁg?]lymd_l?r}]lag%?/,l ) zi rconi undi c
hl or Adsis(24,7-trimethyl-indenyl)zirconiumdichloride, _ _
A-bi 52 &?h%;ﬂ%’eiggbﬁt@\-fn'due%'&/ﬁgreéow&rh@f'c%?c?/rh}é,' ndenyl ) zi
A DI Al Behibthyib-A ButfRiaekynARSAMIMdichRSIE, ) 21 T coni urd

i chl
Iﬁz _byg§m5@-mhw4@emMylmne;uyL)¢mwl)zimoummdi;cmorid@ni u
bt BBl Fit-4 - et hsRUIAde YR R ChiTdere ¢

hl or pd§is(2-methyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdichloride,

A-bis(2-methyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdichloride, . . .

A-bis(2-methyl-4-(4-methoxy-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-tert-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-methyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-trifluoromethyl-phenyl)-indenyl)zirconiumdichloride,
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A-bi s(2-ethyl -4-(4-ethyl-phenyl)-indenyl)zirconiu
ndi chl ori de, 30

wo2ee&S4et hyl - 4- (4-tri fl uoronet hyl - phenyl) - i nH#eETIS2@E043421

coni undi chl ori de, 22 WD 2006/ 060544 PCT/ US2005/ 043421
A-bi s(2-ethyl -4-(4-net hoxy phenyl ) -indenyl)zirconiundi .
chl o

A bi é(g@,gmteWy' 444(%6’%%0 | ln?]err% z)lrconléjérﬁcg}f:lylong%om
undi Aebiks{2- methyl-4 (4-tert- butyl phenyl mdenyl)znrcon|umd|methyl
A-b ndeny| ) zi r coni undi
met Ih%( gls&e ¥hyl 4- {4 mm:f‘hy phenySnngny}l z?rco%/lunﬁclhmethyl

A Ely?\c&s@mmwa - (dothypheRfIRMdehy))RRESHlAih @RI, urrdi m

A- bi éclistremeihl-4-(4trifluioforaethy b éryyl)-idemyl rircordemdinathyl,
no

b YOS BRI 4 (amedheresshhaRp RS oY Wiy B PV

i met Wbls(z eth I-4 (4- tert-butyl phenyl)- lnden I%znrcomum imethyl,

A-bi s(2-et h){1 z& -tert-butyl-phen i ndenyl’) zi rconi u

ndi rrétbi (2-ethyl-4-(4-methyl-phenyl)-indeny )znrconlumdlmethyl

A-bi ?\(&s&t Qﬁ‘ak/l zf’(ﬁétﬁﬁ%ﬁ’enyﬂ mcri]gn))l zllrrégﬁp rznlertr(fqm undi m

et hy
f\hb: A(tﬁs(@témw ~4(4 4rifidmaagbBHehyi IR )AcH RIh TR,
A- %. é(@S@rﬁwL%(%ﬁn@ﬁhpﬁvweawwrrqﬁny@mrﬁgmlymmm@ﬂwl) zir

b AT RS oRY-4-(tert Ry PARRA N Y HERSRT Y meIEio R
nmet hy\l-bls(Z lsopropyl 4- (4 methyl phenyl) mdenyl)znrconlumdlchlorlde

A- bi (tert- phen i ndenyl ) zi rcon
, um:l?‘ @rlﬁ @op{ll 4- (4 ethyl phen Y lndenyI}/ZIrcon|umd|¥hPorlde

'rbr\d b'(:ﬁlftﬁos<23|9&5r‘68¥|-4A(Zlftf]iﬂﬂ@rtoh'}’éthﬂt}:ﬁ‘@ﬁy) .hBQﬁWi I)céhﬁﬁﬁ’cﬂbﬁlonde

A- bi Aftits(sisppropyl-4-44{mettohyIphphgimdenyhdéroghilmidictioriden

di chl qr. 15 . . . . . .
A b AR EI8RBRYHH44 Clert ity miesRRgPOYIRERgTMTRRgHe,
)Zl rAQ:%(Qﬁﬁd)&Bb?Mi@ ~tert.- butyl phen g n? nyl%h fniumdichloride,
bi s(2-1 sopr opy I>1/ ? (? zi rconi
umj| Athig(Ziigepropyl-4-(4° -tert butyl phenyl) mdenyl)tltan|umd|chlor|de

A b',&%ﬁ&(psgﬁﬁﬁ}éhﬁ eﬂt'lﬁrpthenyHWderPyl? r%o?‘uun’?dd gﬁ%n&e

rconi
fAmbuu %ﬁ(ﬁlﬁgﬁr@pww 44 (AL prbByItprrayhyhd ORI aENbYBE,
A- bi /é(bZS(ngr@pylrMél (-a+but@rhenyltigdemizirgopitindiengrige i

R e Dr b T L
undi A*Hls(mlgbpropyl-4 (4 -sec butyl phenyl) indenyl)zirconiumdichloride,
phenyl)-indenyl)zirco

A- bi I.SO
Y ul T(hiim??ﬁ m@Byl 4- phenyl) in enyF)zwcomumdlchlorlde

A mﬁ-(tﬁﬁ QSchgfrBByll La 42 Chhetfy RERU NG i E SR E didAbfige D |

ﬁ\d bi A{WS(QSWHFOPW‘**M tathyhphgnyl pinelenl/l)zircuttumtichloricleni u
I C

lori

A- bi ST ?é%cgﬂfeeylr“ £ (a-rrerd-pheryb-indrmgizreppigaishioride,
oni 1 -

b S (S LSOO SrbuhphendHndsneiisonismloioide:
e, A-bis(2-isopropyl-4- (4 hexyl phenyl) indenyl)zirconiumdichloride,
A-bi s(2-isopropyl -4- (4" -nmet hyl - phenyl ) -indenyl ) zirconi
undi chl ori de, .
A-bi s(2-isopropyl -4-(4"- ethy?3phenyl) i ndenyl ) zi rconi u
ndi chl ori de,
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A-bi s(2-isopropyl -4-(4'-n-propyl - phenyl ) -indenyl)zirco
ni undi chl ori de,

WO2686&54i sopr opyl - 4- (4" - n- butyl - phenyl ) - i ndenpCYaiseaen43421

i undi chl ori de, 30

A-bi s(2-isopropyl -4-(4'-hexyl - phenyl)-indenyl)zirconiu
ndi chligs 2d|§0pro¥}°yl ﬁ%@ﬁfﬂlﬁﬂéﬁﬂi )ittryB2esi0Mmatichloride,
A- bi s( 2-1 sopr opyl entyl - phenyl’)’-i ndenyl ) zi r coni
undi Arbis@-igepropyl- 4- (4 Cyclohexyl phenyl) indenyl)zirconiumdichloride,

A b1 3155 o RB R4 Ko LRI PR RBERV b ARG,
A-bi p(Els(2s IQQDQWI—MMMM seaylphed i pihesrll)ziicoatmdicaioride,

oni undi chl ori d

A- bi &¢lgis %wiw (4i-ter:-byty-phemit-indepibaiyconivmdisards,
LCEP'SE@‘QLE%HM qle 4: 5ie[te utyl-p ?rw) inden ‘)S\afmudrédlc Boz”dreto

ni um@tsis{2omietieyl-4- (4 -tert butyl phenyl)- mdenyl)tltanlumdlchlorlde

A-bi s(2-nmeth d haf
umj: @gblg([éel@@%lhyl 4- 64 met yI phenyl)ylnden)ellr)%rczonlu?mgln¥1lo)rld% n

A-bi g (ﬁf,?ﬂ;tn%&ﬂw‘h - (- n-bRIPy-p R - irRfae Y ik cdMsRRER dridean

nd
1Aub| Ié\\((:biisQ‘X?Ennlazyhyl-41—(44 ‘n-betyhphe mieimgeny!)nideonjimdichtwitde, nd
i chlgri.de, . . . . . .
A bi BSR4 (- ey bR - BRERYDF aaAgonIaTidEon u
di C!Z\Llﬂ§(2df$1etﬁlﬂ4 4’ sec -butyl- phenyl) lndenyl)z:rconlumdlchlorlde
A- bi s(2- et hyl"- % ¥ -1 ndenyl ) zi r coni um

di chAehis@ecthyl-4- phenyl lndenyl)2|rconlumdlchlorlde

A b1 (2 DLV da ChahpHend S YAy A G Rgb !

chlo

A- bi A(&sméthyi 444 (-4thyEpReMUi-HdePBAYEIniLmARMGrdE,  coni

undi chl ori de,

A- bi is@eethy-4-(p rargrppyimineny| Hinderdivigeniiondishiosde,
A- b %tﬁg&t él‘t\ék/rﬁ? (£4n BRTBHenRSRYE Ay ARG AN AL RIGAGE Ui

chl ori

ﬁl bi A(tﬂs(@t-éfhb/b-éﬂ-(@4hegyltpﬁenpl)~‘$rﬁtyér)yl jzivdeniyimdichilodge,undi ¢
orid

A- bi ﬁ(@S@t‘ﬁﬂ]‘Vlﬂ (¢ 2pentyhPoeRy - islenyxir¢onidndicnkrideoni um

di chly 3
A bt S BRIV Py sBR P SRR T mlcride
and Adhis@etthgl-4-(4 -sec-butyl-phenyl)-indenyl)zirconiumdichloride,

ﬁ| glr?&oés& ht¥||yl 4 (Sf terpebXLXyl %%9 -|2|deny AN INN gdl ¢
A bi %%S&M‘%Jroﬁ‘yliﬁphéﬁﬁllﬂderﬂbﬁﬁdbﬁluHb(i'&ﬂb!rlldé-,' rconi uni

hl
Z b|oE\I(ms(@em@lrowl{%(df’a;nelh&hplsmyl)ah@lleynyb)zirmﬁumﬂbchimid@ni
nmdi ¢hl.or.i d 4" '. . . . .
A bi (IS irpron (4 stb Ve DRASRYErcRBumAiSb PR
ndi cpligs( Zd@-proeell -4-(4"- |so so-propy Pl})enylr)1 mdenyl)zwcon|umd|chlor1de,

A- bi s( 2- et hyl enyl )-i ndenyl ) zircon
i und Adis@rn-Peopyl- 4 (4 n butyl phenyl)- mdenyl)zwcomumd|chlor|de

b1 5 BRI AR oA LR Pt

i CN-!QS@dtﬁ%pro;%ﬂA -(4 -cyclohexYl -phenyl)-indenyl)zirconiumdichloride,
A-bi s(2-n- propyl - 4{ enyl ) -indenyl ) zirconi um
di chPoRip@en-propyl-4-(4’-sec- butyl phenyl) -indenyl)zirconiumdichloride,
A-bi s(2-n-propyl -4- (4" -iso-propyl -phenyl)-indenyl)zirc
oni undi chl ori de, 24
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WO2i66&4m- pr opyl - 4- (4' - hexyl

A-bi s(2-n-propyl -4-(4'-n-butyl -phenyl)-indenyl) zirconi
undi chl ori de,

) zi rconi undi chl ori de,
A-bi s(2-n-propyl -4-(4'-cycl ohexyl -phenyl)-indenyl)zirc

A bi ST ISLE BB -4 et Ut RRgTY BRI o,
NI Uk bl (phisiey - 4%em.a@@w RHRBALMRGTHIRRE05/ 043421

A- bi s(2- n- propy butyl - phenyl ) -i ndenyl) zir
coni Mlﬁ%nd}the‘l (4 methyl phenyl) indenyl)zirconiumdichloride,

A bi 20T A R e AR BTl P e

di chlpebis(zn- butyl ~4-(4"-n- propyl -phenyt) |ndenyl)ZIrcomumdlchlorlde

A- bi s(2-n- but et hyl - phenyl ) -indenyl ) zi r coni und
i chl &(rlplggz ngn}{yl 4- (Zﬁ -iso- propyl phen Y) -indenyl) 2|rcomumd|chlor|de

ﬁnrgz ?}ﬁo{% ﬁ;ﬂdﬂ/l =474 An-p0eRBABKY N RGN r b SKI B iGN
ﬁ| Bi Sclis(2- btﬁqiyl -4H{4 4hexiybphenypindertybaiytgriimdaimybrids, r co
A bi BB B -4r(4 evciohsryphemdiideny e sapyraricbiogics,

ndi cll ﬁé(ﬂﬁ*but}ll -4- 4 sec butyl phenyl) mdenxl zurconlumdlchlorlde
A-bis(2-n hexyl - phenyl) enyli ) zi r coni und

| chl éebid-n- butyl 4 (4 tert -butyl-phenyl)-indenyl)zirconiumdichloride,
i u:‘rg\‘i( ﬁ{%ﬁg}a}éli Bné rAfyI'ir(f ecny%r%%gmu%oeaﬁo)d' ndenyl)zirco
A- bi a(Bis(p- hékwlzr (l¢ (rAeth§ESh&WH Y IndeitgN¥irdorindarRhloride’, con

i umdi chlorid

A- bi &(lzsé?- baw+4 -t cathyltphenyl)bndenylprsepiumdighieride) zi r

b B SRS BERYIg-(4-kpronykaBeDYy-deny AR R Esqrige.
AhlblO %ﬁg@h&kyl%—(ﬂ uscbrptdpw-phbawllhdernﬂi)awér)nanfmomﬂ@ll
C i d

A- bi ¢BisERahgxyiA-(4-n-BetylyPbemdndenyhaisssniymdichéntidendi ¢
A b SIS fe - mhexhphenyliindenylzicanimdichlorder
di chlt\elms@ehexyl 4-(4°-cyciohexyl-phenyl)- |ndenyI)ZIrcon|umd|chlor|de

ﬁmg: gﬁtpz &eﬁéxyldzl 44's_elcsb%_tﬁrﬁpgnyl)plrrllgg%yl%zwcggﬁj cﬁllorn%gm
A bi ﬁcb%sgeﬁakyl% (-t~ M h &R denly NSRBI rAbITChRSHAETT
A b| é\(ms(rﬂenwthyM(% -tartkudyl-phémyl)l ) - i ndenyl ) zi rconi und

hl qr.i de,. . .
%W@%’IE:Q?EWP'S@'{Tlﬁth)é%‘f’}ﬂ)exy| phenyl ) -i ndenyl ) zi r coni

undi ptwie chyl 3Q4 -tert.- bu’% phenyl) -indenyl)zirconiumdibenzyl,
A- bi s( 2- -phenyl’) -i i ndenyl) zi r'coni

undi Akmacrz-a@thyl -4- (4 -tert butyl phenyl) mdenyl)zqcomumdlmgthyl
A bl (2 et iAo Oty PASRY sty IRBAL 2 oon

indtehiyBtircoritmdlchibrde, - tert . but yl phenyl )
| ndenyl )2| rconl urrblen&%emet hy

A- bi &¢ l-54azap me)(%urwhybﬁéﬁymelh%@@@wl)

'%&@%Eﬁd@rﬁﬂaﬁﬁ%ﬂf tert - butyl - phenyl ) -i ndenyl ) zirco

ni undi net hyl ,

25

- phenyl ) -i ndenyl PCT/US2005/043421



10

15

20

25

30

A- (2-net hyl -4-azapental ene) (2-net hyl

-4- (4" -met hyl - phenyl ) - i ndenyl) zirconi undi chl ori de,
wo20@/0e ety | - 5- azapent al ene) ( 2- et hyl - 4- (4" - merbayluspiosn43421

yl')- indenyl)zirconiundi chl oride, 25 WD 2006/ 060544

PCT/U82005/043421

A (2,001 s AR AL RO RoFRL Y-y - Phen

ln%%e(n&mrectdmum@caﬂcamnt al ene) (2- net hyl - 4-(4' - et hyl - pheny
[ enyI |rcon|u |ch

A (2 %ﬁ?%??@ %F%)lé)’(‘?ﬁ%gf{f}l‘eﬂw tRNERYT opyl - p

W k coni undi chl ori de,

leécﬁ?'ﬁlﬁ%_aﬂ%rgdg:“ al ene) (2-net hyl -4-(4' -isopropyl -p

henyIA} Z—nnxdaﬁnWM)—thlapanwene)(mmeﬂ‘(yi #ed,-n-propyl-phenyl)-indenyl)-
2- et - -azapent al ene) (2-met hyl - 4-(4' -i sopropyl -p

ZH% )}P')ndf‘?%%r - 10 zirconiundichioride, A (2, 5-d

| et o &ewaqpsza@n@asmégzrméw 44 (KoptGpherh ARGy -

yl')-1ndenyl )~ -zirconiundichlori
qumumnéldlrydm@ oxapent al en) ( 2- met hyI 4- (4 -i sopropyl - ph
| urml

e RN e P R o8l Rie Hpopinviabsry ey

zwd)ammldmd]a zi r coni undi chl ori de,
A- (2- net hyl - 5- 't hi agental ene)§2 nmet th4-4 (4" -n-
-i

eny! )L\(Z w@mﬂyyi—ﬁrt epeiatereNGmetby isopropyl- phenyls)mdenyl)
@ﬁ% d@@gxion coxapent al ene) (2- met hyl - 4- (4" - n-butyl - phe

ndenyl ) zi rconi undi chl ori de,

A- ( 2AnEtigthyl-0- bxmtﬁlansﬁehéﬂrymt (B¥Hisoprdpyl-phepyl)y| -

enyl 2 i ndenyl ) zi rconi undi chl ori d
indenylaEsaryumaiciesdent al ene) ( 2- met hyI 4 (4' -s-butyl - phe

R}/l()z 2n'q‘%w 63?%%% ?ﬂ%&? (rgéfrrr@? 4;f| PRSI Lty -
nmetl}comdmd}dh)ende
A-(2-methyl-5-thiapentalene)(2-methyl-4-(4'-n-butyl-phenyl)-
indenyl)zirconiumdichloride, 4
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)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,

26
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zi rconi undi chl ori de,
A- (2- met hyl - 6- azapent al ene) (2-nethyl -4-(4' -tert-butyl -

wohewsyc)s4i ndenyl ) - zi rconi undi chl ori de, PCT/US2005/043421

A- (2- net hyl - 4- azapent al ene) (2- et hyl - 4- (4' - n- pentyl - ph
enyl)-indenyl)- 30 zircon iundichloride, 26 WO

io?gft\ n@?ﬁ%ﬁwﬁ W?Hé@\ﬁ%’sé%l&e‘l@é ene%(gerj'l?g\yl 4t(ﬁ1 -n- aeratxl phenyl)

azapen
lnwmlizmﬁﬂﬂuhwﬂﬂthﬁmyl)- 2|rcon|und|chlor|de
A-(2- nethyl 4- oxapentalene&(Z nmet hyl - 4- (4' - n- pentyl - ph
enyl A Zn@@Hw F-oxaneptRe0ad L uReby|- @é4 -g-pentyl-phenyl)-indenyl)-
@ (#aazapentalene)(z nmet hyl - 4- (4' - n- hexyl - phe
-1 nde - zi rconi undi chl ori de,

A ( 2An(@tﬂmpthyd#dm’aﬂwmIehe)(é)rﬁé’ehlybﬂmgd-nmeé(yl-phehwly-mdeplyl)-
a n - zirconi undi chl ori de,
Zﬁ@%ﬁ %=t hi apent al ene) ( 2- net hyl - 4- (4 - n- hexyl - ph

enyl 0 Tk O -
it AR AAETB SO S ny

zlrc—:cphemn;zlicjﬂcmdienyl )- zirconiundichlori de

S T S B R T e%ps ey ey
zitcdrdu@ditinigidy | - 6- t hi apent al ene).( 2- net hyl - 4- (4" - cycl oh
exyl - phenyl ) - ‘i ndenyl)- zirconiundichl ori de,

A- ( 2An(@tWImaﬂwkéﬁbnapantal@r)ee)ﬁz~mthxﬂ+4-m tnthexyl-plremyHsgenyl)-
d l) - ndi chl d
s = oo ent e, UL
i1yl AP@eﬁlﬂirhetWﬁBIﬂmlabenﬂﬂerié)Emmﬂw -@1lehiesgl-phenyl)-indenyl)-

A- (2- net hyl - 5-t hi apent al ene) 4-(4'-trimethyls
ziregniumeiaiiende, ndeny!| )- 2| rcom urdi chl ori de,

oA BB AR AR 2B B
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, |

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

A-(2-methyl-6-thiapentalene)(Z-methyl-4-(4'-adamantyl-phenyl)-indenyl)-

zirconiumdichloride,
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25
A- (2, 5-di net hyl - 4- azapent al ene) (2- net hyl - 4- (4" - adanant

we@hegleossh ) - i ndenyl ) - zirconiundi chl ori de, PCT/US2005/043421

A- (2- et hyl - 4-t hi apent al ene) ( 2- et hyl - 4- (4' - adamant yl -
phenyl) - |ndenyl) zi rconi undi chl ori de,

A- (2
phénylng-2t enywhﬁg%ﬁ?ﬁraggﬁ% umrz‘l(Ga h\?u (‘g;éé%‘%agmwy')
lﬂﬂﬁﬂ&fOﬁmﬁﬂﬂumdmhw$2305/043421

f\y|(2 ! gfg @épiﬂrr'y'tgl 5 lenﬁ&égé?%ﬁ{g@uo omet% Smethyl-

phefy) )z ﬂ.rmatah@m(z met hyl -4- (4" -tris(triflu
oronethyl met hyi - phenyl)-i'ndenyl) -

zZir cMMimhﬂhMMﬁapsnmleme )62-thethyl-4-(4 -tris(trifluoromethyl)methyl-

hyl - 4- (4 fl
b e D SRR )Y i 7 eoni umdi ol or 1 dec O
AOE gﬁeﬂ(ﬁﬂﬁl}ékhﬂ-ﬂthIa@i%‘ﬂéléh@ﬂ@)rﬁ@th?ﬁll%w-tri%ﬂ(t@ﬁi uokdrhsthi/ninethyl-
u y

pbﬂ@lﬂirlrbdﬂnb{ élfﬁﬂﬂ)l#ﬂﬂ@@ﬂﬁr!ﬂﬁil chl ori de,
A (ZA %hﬁ@&ﬂ|a%%§3£l@h§ﬂ§%&h9ﬁ ?Xl-tré(&ﬂquormés‘t% r'nfelthyl—

uor oms

héwyln)delnmjzlmdn)mndmmrwml chl or| de,

A-(2- met hyl - 4- azapent al eneé‘[ﬁ &1' 4- (4" - yl -

heny rrnééfml/ﬂ 3zapgintalBRel ﬂasrh‘b dert- butyl phenyl) mdenyl)

zrﬁxﬁ -azapental ene) (2-n-butyl -4-(4'-tert-butyl
; enyl)- zirconiundichloride, 15

A ( 2Ar(ﬁtm¢thw5§ﬂmpﬁln{£eaeﬂﬁenblwyb¢¢4( ﬂernfbutWJphén{(l%md@yl)

I't-but hecgsy i ndenyl ) - zirconiundi chl ori de,
Z'ﬁ?‘{'ﬁ”'ﬁ’éﬁ'ﬁ‘i}? azapent al ene) ( 2- net hyl i ndenyl ) zi r coni und

i chl g@r - -

A (2Bt R TR ospentalen o o P;“%nyn
indeogh zirgindurhdichibeide,

ﬁ, t(:ﬁf‘c( raé hygétatya%en?attIgll'lee)r@)nqgthyl| tcpe¥1y'l Qﬁgo luzndllch(fo

dA| f; ﬁ;lﬁxg(rﬁltrhé{hyﬁf\ltmé\ﬂﬁmaiz@;s@?téléng}itzhﬁéiHWRMhylﬂlrﬁéﬁ:ﬂh&ﬂ]&hlonde

A (ﬁAr(BtmszthyMtthia@@etﬂlan@)ﬁémathwmﬂﬂyi)m@wuyr@crhnﬂdeum
\ ¢ SAYgrfiiny5-thiapentalenal(e-methvindenyZteonmsictiarisia. o

e, A-(2-methyl-6-thiapentalene)(2-methylindenyl)zirconiumdichloride,

A- (2- net hyl - 5- azapent al ene) (i ndenyl ) zirconi undi chl ori d

e, A-(2-methyl-4-azapentalene)(indenyl)zifconiumdichloride,
A-(2-methyl-5-azapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-6-azapentalene)(indenyl)zirconiumdichloride,

_ A-(2-methyl-N-phenyl-4-azapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-N-phenyl-5-azapentalene)(indenyl)zirconiumdichloride,
A-(2-methyl-N-phenyl-6-azapentalene)(indenyl)zirconiumdichloride,
A-(2,5-dimethyl-N-phenyl-6-azapentalene)(indenyl)zirconiumdichloride,

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

A-(2-methyl-5-thiapentalene)(indenyl)zirconiumdichloride,
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A- (2- et hyl - 6- azapent al ene) (i ndenyl ) zi rconi undi chl ori d
e, 25

wé20@/oeethny| - N- phenyl - 4- azapent al ene) (i ndenyl ) PCTASZI08/033421

di chl ori de,
A- (2- met hyl - N- phenyl - 5- azapent al ene) (i ndenyl ) zi rconi um

di ch [
A—(ZA’ggf'ﬂg hy|\p tﬂ'aﬁ [ntaée 'Bgﬁ ?Zé'hcgﬂurﬂ%'gnlyolnsjzi rconi um
dl ChAq.QlSidbmeth I 4—thlapentalene)(lndenyl)ZIrconlumdlchlorlde

di met h - 6- azapent al ene) (i ndenyl rco
ni unvﬁT(EHn@thyl %@Zapentalene) 2- metﬁyl 4- pheny[) (i yl)zi

lné‘gﬁ%Wﬁmé’lcﬁmnﬂg?m al ene) (i ndenyl ) zi r coni undi chl ori

A ( ZAI(EtrhythyB&d’zimetﬂlahe)(l%—)mth;dl%-}oh)alylr-coni undi chl ori
g Gﬁ60544 PCT/ US2005/ 043421
in eﬂfél)mm 'Cf‘ rid8ent al ene) (i ndenyl ) zi r coni undi chl or i

A—(2 A2 ety Srazapetalone 2 et ey i+ coni undi ch
mUenyl()izerconlumdlchlorlde

A—( 4- taI e - phenyl -

by By BN RS At g RE) ety 4 heny-

mé\eﬁ%)ﬂﬁidwdm@.cﬁ@a@nt al ene) (2- met hyl - 4- phenyl| -
i ndenyl ) zi r coni undi chl ori de,

A ( 2AffetmythyGNaafa@@ﬁt%aéamrﬁalen@i(aynemybﬁeqﬂﬁnyl-

i,nde 2|rc i.chl oride,
mﬂe? S%’é‘% &L‘:bﬁgﬁ@r 4- azapent al ene) ( 2- net hyl - 4- phenyl

- 10A= (ZLMQWh)thldpé@tHléﬂé Zlﬁh@th}/ld&phenyl-
A- (2- et hyl - 8 [giyl - 5- azapent al ene) (2- et hyl - 4- pheny!|
indenyoErsaniumdieslaridedi chl ori de,

ont u

mﬁeb?l-)ﬂﬁidwd:marchmr@pent al ene) ( 2- net hyl - 4- phenyl -
i ndenyl ) zi r coni undi c

A 25RL gtob RS RN R TS HE HAT: pheny!
mﬁgﬂgﬂﬁfntc%cﬁ{yﬁﬁ ?&hm' chl ori de,

-oxapent al ene) ( 2- met hyl - 4- phenyl - 20
[ ndeAy(Q}mbtrwbﬁrmuapwmIene)ﬂ'é—methyl-4 -phenyl-

mﬁg& %’f?cﬁ gi‘fﬁfﬂ{@fgﬂ?gf?ﬁé( 2- et hyl - 4, 5- benzo-

A-(2-methyl-4-azapentalene)(2-methyl-4,5-benzo-

T T B gL Bnf e -

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

indenyl)zirconiumdichloride,
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A-(2-methyl - N-phenyl -4-aza pental ene) (2- net hyl -
5-benzo- indenyl)zirconiundi chloride, 25

wé20@/oeethny| - N- phenyl - 5- azapent al ene) ( 2- et hyl PaTASh®RD43421

0o- indenyl)zirconiundichloride,
A-(2- et hyl - N- phenyl - 6- azapent al ene) ( 2- met hyl - 4, 5- benz

o oSS RB AN Srfy St v -1

indBdel Pdohhdrﬁ@l@hldﬂfdecm oride, 29 WD 2006/ 060544
PCT/ US2005/ 043421

A- ( 2Ari@rmgthybotthiapgatalandiemeibyet RFEE05- benzo-
k hl d
mggﬁgl%e%ﬁq @'—%@g%gnt glrlen:) (2-nmet hyl -4, 5- benzo-

i ndeAy(lz}meﬂq'Gmmmﬂ)leatdleme)(@méihyM 5-benzo-
(2-net hyl - 4- oxapent al ene) (2- met hyl - 4, 5- benzo-

lniﬁﬂg'ﬁ%‘r‘)%'qrﬁé'ﬁhlﬂ'i@?chl ori de,
- (2AToL 3 BoCHORER b SO Lo benzo.

i nden
lnéegglk)mdwumﬁrcbmngenth?l ene) (2- net hyl - 4, 5-benzo- 10
i ndeny i undi chl or :
A- bi 8¢E- }Wij' ‘%@?&@ﬁ?%ﬁgﬁéﬁ@}’lf%'éﬁﬁmchI ori de,
m’éeﬁk@ﬁ?cd?ﬁdrﬁﬁich%rﬂ%eny' 4- azapent al ene)

zirconi undi chlorid

A- bi A¢idis(Pemethyl-4-azdpansaiens zirepaiumdiohlarige.chl ori de. A

:;)‘SprD' épn%fs 1'1’%' | 3—'&5phgag-zgag%@ﬂt%‘qn%ﬂgﬁi&grlnumdlchlorlde

Di pelt\tbfls@z H@ﬂgﬂiﬂihlaﬂérﬁﬂ@ﬁé}z&bbﬁmmI&Hﬂonde

Di hexyl si | ane si | anedi
Di ocAyIBQI[T@MIEmeed[yl o8 |I§npg|yédii)|9ropylsﬂaned|yI

RSV BT by R SRSERY R eiE ponsianeay.

Dﬂeﬁit?l&éll%dmnlibd}ﬂsndhe@mpDingﬁBngalBEwn@dlyl Didecanylsilanediyl,
yl ger manedi Di pent yl ger
Dm@mww@é@mwdﬁwodqgaﬁ%}%@% FHe ylg%‘anedlyl

D%tﬂgl any %ﬁ()’pylggn%l‘éh E?TB% nedlyl
Dﬁbemyllgeanahgcayhmmbr;ylgermanedqd dameyylgerman@djyyl ,
Diheptylgermanediyl, Dioctylgermanediyl, Dinonanylgermanediyl,

Didecanylgermanediyl, Diundecanylgermanediyi 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)snanedlyl
Butyl(methyl)silanediyl, Butyl(ethyl)silanediyl, Butyl(propyl)silanediyl,
Pentyl(methyl)silanediyl, Pentyl(ethyl)silanediyl, Pentyl(propyl)silanediyl,
Pentyl(butyl)silanediyl, Hexyl(methyl)silanediyl, Hexyl(ethyl)silanediyl or
Hexyl(propyl)sitanediyl, Hekyl(butyl)silanediyl or Hexyl(pentyl)silanediyl, such that
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
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Hexyl (et hyl ) ger manedi yl , Et hyl (et hyl ) ger manedi yl ,

Phenyl (et hyl ) ger manedi yl, Et hyl (nmet hyl ) si | anedi yl,
wenopyic¢aet hyl ) si | anedi yl, 3,3, 3- PCT/US2005/043421

trifluoropropyl (nmethyl)silanediyl,

Propyl (et hyl ) sil anedi yl, Phenyl (nmet hyl)silanediyl, -25

SERTE A Saetl Yem b Shibbe b ey

smmtadebaﬁl?yhc)ladé@dqmbdtyl sjﬂenéchb/(, miﬂ(@pylbml saaaddwl,,dn(tert-
Pentyl (butyl)sil anediyl (et hyl ) si lanediy

r@rmw PSMPEHERS §f thé% sﬁqé@éyrql ;!ﬁ'QiB?TS) §|lm%@a|tbfe naming of

% %%}Mél#ﬁﬂg%gé fgigzgmge(é%gwbgéh@gmaawl or the
nannimag of o/l methyk)@lwlgdgg atsba?cluties rfarremtgmplfe 3t0 t he

St t ridge atomis meant also to
CY‘ﬁ %%Vi‘%%ilggﬂ@g&l al |gorrers 30 WD 2006/ 060544
PCT/ 6%%#%&9@%1 %uty ra'i Bey é@"ré‘ceﬁ%@'drcﬁﬁuﬁﬂoracemlc

name or exa ane si mul taneously
metallames Od)i’T(pDLhﬂﬂiS}Of)fSl'malaedla)tb 1d, mlxtures of the metallocenes of

di but yl,) si | nedl tert- but il anediyl ., or
et 12 o o REaBe s Thtsp PLPYddmERs iefpgaches may
b8aj¥eldn He cﬁbﬁ%ﬂblféﬁdrbﬁ&?deWe@bﬁ Qhé Irsiesallyfiire racemlc form

exanpl e, di (cyclopentyl)silanediyl or the 5 namn

lsr@@ﬂoqaﬂvtmﬁey@d fende yse af getallackenaeé) theowolémmagon of olefins

e EHEE RIS, i) R o shond B niash, BBy fraduss
uﬁ@éﬁkéd)&aaﬁc F@W@&b{m’én@(PPmeé mﬁera;allp pillred racmmrcubﬁﬁ is
he netal |l ocenes of formul as d and

uadewsmbt@dmgn PG rae&pgailspd@‘rﬁsl@as’fe’i éu wf@ffb'ﬁ@b' 11%9 armbmost
iqn the catal yst preparation. However, the
pEﬁSﬁé?%QJIIy pure racemc formis especially preferred
for the use of netallocenes in the polynerization of
olefins to isotactic polyolefins, since the
correspondi ng meso form may produce undesired atactic
polypropylenedsfP). bhe isomerically pure racgmc &@rn1
i s understoodito ngan a rac:neso ratio of aR’l eas 6
Aap® nost 15 preferred 20; R
R7 R7 R3 R8 R3

rac/pseudoracemic isomer meso/pseudomeso isomer

31



10

15

20

RO MM RLRRROAM1I1R1R2RR R7, R7, R3 R 31 R61

RE R5 R4 R4 4 R5 rac/pseudoracem c isomner
worsw/oeedudoneso i sonmer 31 WO 2006/ 060544 PCT/US2005/043421

PCT/ US2005/ 043421 As already outlined, the present

invention relates to a catal yst system conpri sing at

| easts gpe ?I @PBPWHBQ B Sressmt iavertion rethtedto bersalysnsystem

suppor 'east one cocatal yst. A suitable
campdirag a’steasbapem@mpomdcﬂf formyes dentd, Bt deAstiong sWpROReand at

sent i nvention in the catalyst system conprises
legtstcpr@agqcagﬂ tonpound of the type of an al umi noxane.

Al um @9%&5]@%0@6&3%‘['(@)%&"%% ahidrolsyresérst dconding o dixg present
compounds, ich exist in the formof |inear

inggutioncin toagatalyst qy@wﬁ@prrtprﬂas mi%%@nemw phibe type of an
exact structure(s) of alum noxanes is still unknown,
alPMInQAREL | accepted that 10 al kyl al uni noxanes have t he

geneAl@hnﬁ&fdﬁésaar% oligohec &) polyrRerioalamiiim Expopigsunds, which
for cyclic, linear or caﬁg structures of J[Ium noxa&ﬁ_‘ hth
mayexié i tediormi of linear.f@che @ged orpolyyess siycRre ough the
efac% str&&%l}é?él) ar gPunﬁing&gﬂes is/dtin Yrkho@nPit A wBil BccéBted that
alkylaluminoxanes have the general formula 2.
(R-Al-O), (Formula 2).

Examples for cyclic, linear or cage structures of aluminoxanes are depicted
in the formulas 3, 4 and 5:

R
[ ]
—O0—Al T
(Formula 3)

(Formula 4)
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(Formul a 4) 32 WD 2006/ 060544 PCT/ US2005/ 043421 /R

0-Al RA-~ 41WO-A1 i ,RI R A1-00 AlI-R -~A
woeQeaicReofsFor nul a 5) The radicals R in the fornBCaAISE@DF/043421

(3), (4) and (5) can be identical or 5 different and

are each a hydrocarbon group such as an al kyl group of

froml1l to about 10 carbon atons, an aryl group of

from6 to about 18 carbon atoms, benzyl or hydrogen

and p is an integer ranging from2 to about 50,

preferably at |east gpout 4. Preferably, the radicals

R are identical _andsmare nethyl, ethyl, isobutyl, n- 10

butyl, pheayxh~or beqzyr\ particularly preferably

methyl . 1 thawgadigal, are different, they are

preferably nieth 1 AN mFrogen, met hyl and i sobutyl

or methyl an BdtP W t h_hydrogen, isobutyl or
n- butyl pre bly Hei @'B?esent in a. proportion of
from0.01 to 4 a(—mﬁ? of radicals R). 15 The

al um noxane caQ’be prepared in various ways by known

nmet hods. One of the nethods conprises the reaction of

an j hydr ocar bon conpound and/or a
hygﬁ#gg%?ﬁzznun}hydrocarbon conmpound with water, which
may be gaseous, solid, liquid or bound as water of
crystallization, in an inerf. sqlvent as t.gl uen

Yo’ piBparaials Biin e SR 20,0 G enaHEN paibe fofcs or
dgfcPeSard afd\BadPatybfRastn gfdlﬁi KydrphdIBh R tgf(ﬁ!ld_"éf from 1 to
+AIR 3) correspondi'ng to thé desired conposition and
abeuict( catbpreatemss antard group alditosn 6 tofabogt 18 carbon atoms, benzyl

oEﬁ;S/c\{r%'e%V%n%zp ispgr|1 ¥nr{ggéror%ngin(glf%§rw 2 to about 50, preferably at least
about 4.

Preferably, the radicals R are identical and are methyl, ethyl, isobutyl, n-

butyl, phenyl or benzyl, particularly preferably methyl.

If the radicals R are different, they are preferably methyl and hydrogen,
methyl and isobutyl.or methyl and n-butyl, with hydrogen, isobutyl or n-butyl
preferably being present in a proportion of from 0.01 to 40% (number of radicals
R).

The aluminoxane can be prepared in various ways by known methods. One
of the methods comprises the reaction of an aluminum-hydrocarbon compound
and/or a hydridoaluminum-hydrocarbon compound with water, which may be
gaseous, solid, liquid or bound as water of crystallization, in an inert solvent such
as toluene. To prepare an aluminoxane having different alkyl groups R, two
different trialkylaluminums (AIR; +AIR's) corresponding to the desired compositi’on
and reactivity are reacted with water, cf. S. Pasynkiewicz, Polyhedron 9 (1990)
429 and EP-A-0 302 424.

Regardless of the method of preparation, all aluminoxane solutions have in
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429 and EP-A-0 302 424. Regardl ess of the nethod of

preparation, all alum noxane solutions have in 33 WO
waQos/eEas44 PCT/ US2005/ 043421 conmmon a vari aBC®/US2005/043421

content of unreacted al um num starting conpound which

is present in free formor as an adduct. Furthernore,
adHrigReg vaab R o AT o R BB e oo D@ Suhich is
prabeni imoxem &sm or ahag laddhet. hydr ocar bon 5 radicals or

hydr atons, have, been partly replaced b 0

oy y1 g hed e rsgrad ahinganainctians Comp LS, MHlS ymutes 2.3, 4
ord UisNXanR el 1Rl Mearied aisfthdxanksen WHeERIRE hyito®érbon

the supported catal yst system can be varied within a

radmalsabn hydrogen atomeveve heen paidly beplaced by @lkaxyparyloxy, siloxy or
advant ous to use the netall ocene conpound(s) of 10
am%ﬁﬁdi‘gﬁﬁ - |1 d and the al um noxane compound(s) in

sucht paRRdnts BRbluhtiBoxaicPahE nigthliczedt Weadhinitiepreparnation of
t he al um noxane conpounds to the transition netal

the rseipponiedneataly slosyskrm cengruaries withintheertaingangeofpwever, it

o pdF R B LB LSRR et ol o

fofrAGRasof - 1aedrityihal dumnroxane, copngdundéside suehginenntsdhat the
using > 30% strength tol uene sol utions,

5 but the ..
atge¥c Ealia obakumiawgtiFon éh%@l%n@orgn%p@@peegé_ﬁ 9 e frﬁnsmon metal
fr&?\ct%qﬁgfé@o%ﬁ@c6ﬁ§?ﬂﬁ§§§i‘ﬁtthbqﬁﬁ§é kB 1bY {S1®E 9, preferably
possibl’'é 1o use m Xtures conprising al um noxanes and
fremn 2@nito SO0panddh pamnidliar imthesrmngedcird 30Théo 4804l yrsthe case of

system of the present invention can further c rise .
mgéyl@gmlppm, PEefRPRIIRSHE INVEHiR %ﬁlngzgn'jz)%gre&gﬂ{nﬁyéuené solutions,
S(R4 Fr mul a 6)
b%érgyls% %51% Sg%hgﬁﬁ%#'§@éa a?Jlass(’elgﬁrét’ h nmetal or a
et aln afcdedange Wah dfie presenPaniemtion, iTEbdlso gossiide to use mixtures

e o eten S e S Sh, el « D B
??gﬁ?ﬂe AapiHst Kfsteh BF HHR YlosBht RVEhRIK¥ANn S @hpi%e, as
additional component, a metal compound of the formula 6,
M3(R%)(R®)s(R*) (Formula 6)
wherein

M° is an alkali, an alkali earth metal or a metal of Group 13 of the
Periodic

Table of the Elements,
R is a hydrogen atom, alkyl of from 1 to about 10 carbon atoms, aryl of
from N

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,
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1 to 10 carbon atons in the alkyl part and from®6 to
20 carbon atons in the aryl part, 34 WO 2006/ 060544
WwWOCTIoWsEAD5/ 043421 R23 and R24 are each a hydrogais2005/043421
atom a hal ogen atom alkyl of from1l to about 10
carbon atons, C6-Cl5-aryl of from about 6 to about 15
Réaahd R4t ans caclon Hyldkygen rtam,ar bialebkilatem, aldpsyiromatty about
aavi ng from1 to 10 carbon 5 atons in the al kyl part
nd from6 to 20 carbon atons in the aryl radical, r
is an int f 3 [
fromo tocd oo abs, oAt odidash gl s dHot 35 Tarpon atoms,
val ence obr Bkylatdl, ahéalkyltdvi eﬂk@«ynpaclewavlrtgl firon 1 to 10 carbon
identical wth the ove mentioned cocatal yst .
conpounds _awirps insthgy %Eylrﬂ?ﬁ?ﬁqg fomeb (R 0rrarbon @torgs in the aryl
various mgiglgconpounds of the fornmula 6. Anong the
met al conpounds of the fornula 6 preference is given
r tscan ndsger fromviniochang s and t ate integens foes Dun2y where the sum
+asl+l{rri num and R23 and R24 are each alkyl of 15 from1l
to "about 10 carbon atoms. Particularly preferred netal
conpounds cfreptshdsitertitvaléhcardgt MP but yl 1i t hi um
n-butyl - n-octyl - magnesi um n-butyl-n heptyl magnesi um
where Hig eepipanani isungt identiosbwilh yheabbave oigntioned cocatalyst

R N T R W A p—_—

foeemwend of the fornmula 6 is used, it is preferably
present in the 20 catalyst systemin such an anount ,
t hat AT GBEANetehepBPernNE of Bie fremulead Prefesencrisaiven to those

in;\&gi%ht %lsgﬁlﬁlght‘?qﬂlfens%g%%&nﬁhn{ gﬁﬂlﬂﬁ%&?dll?i‘doar :eif_%h alkyl of

r

articular from?2

fréw 1enaboaic] Gcamoafatorie ParticuGiryairefarras nigdalCeomesurds of the
of the fornula 7 MXIX2X3 (Fornula 7) 25 where M2 is
foamue @ RERM-yfty » RPUY-R-Rely PRIa0SE S M abbE Y-

SRRl AR, Mool b Uy O
hydreen thgtliylag.eminatm irimathylaluminum or mixtures thereof.

If a metal compound of the formula 6 is used, it is preferably present in the
catalyst system in such an amount that the molar ratio of M® to the transition metal
from the metallocene compound of formulas 1 - 1d is from 800:1 to 1:1, in
particular from 200:1 to 2:1.

As Lewis acid, preference is given to using compounds of the formula 7

M2X"X2X®  (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
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al kyl group.of from1 to about 20 carbon atons, an

aryl group of from6 to about 15 carbon atons,
wabbosloaeish, aryl al kyl , hal oal kyl or hal oaryl e&CiuUs2005/043421

having from1l to 10 30 carbon atons in the al kyl

radi cal and from 6-20 carbon atons in the aryl radical

fI%rnn@%h\Mr@@%rﬂﬁ%ﬂoBﬁé’ YRR PERARblesl for X | Xand X° are

chlorine, bromne or iodine, Preferred exanples for

methylxpropyti iseprapy. isebthy or rifuepymethydpisaiypted giopasyauch as

a& Lé? (%mll?‘gﬁ(h@ﬁgh ﬁg‘s%teﬁ%ﬁ ﬁ‘?gu@%ﬁ): ﬁor%:}ﬁgEBQSS Bh¥liorophenyl,

péntakHRreptheyy,| perdaffustophemyl B aeHfluorophenyl and 3,5-
entachloroBhenyI pent af | uor ophenyl ,

digrijugramethylUehepenyl and 3,5 5
di (tpf %fleﬂ'gqu_@%&lgél o%r?rgytt Wyﬁaﬁlﬁﬁﬁﬁﬁn#?%tﬁy%ﬁlrﬂﬁluﬁ{ e

trlrre umnium trie
trilsobtﬂydlalurmhahummumammlnbm yrifalaraborame, triphenylborane, tris(4-

trif] b ' | b t
44BN BRHI P Bolisie DA T Y PBISIAPRr s Py ) bor ane,
I I -
SR SR atoney o
ﬂtﬁd)mphepyiebmhmb,oirnaﬁelyl)boraﬂet, tris(B Padinzatbyl- phenyl)borane, tris(3,5-

e Bp R AR E e o ST ObhEhyhotrane

(3, 4partiduldr ﬂ#@fé?@ﬁé‘é‘}é' lb@lﬁ Wﬁrs(yﬁ’éﬁtbfl@éﬂo@heﬁylﬁcﬁéﬁéce
is given to tris(pentafluorophenyl)borane. i onic

cocaAallgmcs:ocpieéy%aa,a@reéereecagis\@v\em & uslinigpmqsmd@hlch contain

2 P 8PsEh arfl PR AR G aP el RbrRA ofte,

te&r%tplh@ﬁV%YétBOSBFg , CBRE0) 5, or@IBFOB Litabfel 8duntSHbhg bfeeeither Lewis

counterions are either Lewis acid or Broenstedt acid
aegidtardiroepstedf aeiflstati®naci ds, particul ar preference is

g;vﬁgtsf%?rp%&%%@éj g%ﬁl&ﬁaﬁfrefeggh&% Eéeg'glqgﬁ't&f %Ht%ﬁéte%iuémlne or

anmoni um
anliliet kigriaatgs suvh & naeihwlmwnbnmnuramlmlphedyhaﬂ'imanmmumum

dlgi %ﬁ%ﬂ bﬁe%ﬁé?mhéﬁu{,@ip&%@&krﬁ%mm% N- dlmethylanlhnlum
trfﬁ%ﬁ%%ﬁﬂgﬁ@ﬁbﬁeﬂ? ﬁf}f%@hcﬂﬂrﬁ QitH- H[Hylammomum

Inidmor p-nitro-
m&tmyldipnehwyzhanomlum prrldea;beeomev‘Ns\J-dﬂneltlwmnnlhniwna)'rep-nitro-
he formula 8 [(Ya+)QLQ2...QZ]d+ (Fornul a
éﬁ 'VU% an el enent of Groups 1 to 16 of the

Per i SGItélﬁljéq_@vﬁs%fmd B@tlcﬂse&%rﬂaﬁon%fﬂ% Q@nﬁﬂ&BS' ngly
negati ve har ged Y(;groups suc . as Cl- C28- al kyl ,
C6- C15- "Q1Q;... (Formula 8)
where Y is an element of Groups 110 16 of the Periodic Table of the Elements,

Q; to Q; are singly negatively charged groups such as C¢-Cog-alkyl, Ce-C1s-
aryl, alkylaryl, arylalkyl, 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, cycloalkyl
groups of from 3 to about 10 carbon atoms, which may in turn bear alkyl groups of

from 1 to about 10 carbon atoms as substitutents, halogen, alkoxy groups of from
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aryl, alkylaryl, arylal kyl, hal oal kyl, hal oaryl each
having from6 to 20 carbon atons in the aryl radica
wanaefoeesa 1 t o 28 carbon atons in the al kyl ra#dCtais2005/043421
cycl oal kyl groups of from3 to about 10 carbon atons,
which may in turn bear al kyl groups of 30 from1l to
{ i i
R S R A T A L
mecidpia2o6p9043421 1 to 28 carbon atons, aryl oxy

groups of from6 to 1 arbon atons, silyl or
mer captd/F @r'agﬁﬁr%@”ﬂg'éﬂn integer from1-6, z is an
i nt eger, ELAMh{dgep fon®0do B ghacor responds to the

t di

difference a-z,” bu is larger than or equal to 1
Parti cul corjespondalid éhe diffiesercesa-e, bet Bdnlaigercthensiequal to 1

sul f onr A CUERSTBRE R e oIt R et
tr@'ﬂ@gﬁi&améﬁmrﬁ%k&ﬂﬁnﬁwi@na§smlfdrmﬁmwa@ibﬂs ROONIagM

enyl phosphoni um and di phenyl phosphoni um and al so
tetrahydratbiophanivm, iphespbonisirasatiasigsusieas HigthypRospfnium,

o . C o ¢ : ST

gt prEa Sl B8t SR agPhRp IR, BRO G 4B e eREtion

mefaltdidnplessetiich agtensiiven catioh add:the 1,1’-dimethylferrocenium cation.
triethyl ammoni unt etra(phenyl )borate

tri bﬁfgfpgﬁmﬁnig ﬁpgmoal@gﬁg\m:t) ganp gpéésedl%ccording to the present
intv%EBﬁ W}hﬂgmni untetra(tolyl)borate,
ut ylam

tri nmoni unt etra(tol yl)borate,
triethyiaitnyharumotettatpleemy fhpeateaf | uor ophenyl ) bor at e,

tributyl an [ t taffl h I | um nat e,

B POV AV HaR St hyl phenyl ) boT ate. 20
aoYa) i f | t hyl ph [)b

tr{rﬁéﬁg{aﬁrﬁmmt%g@m%é@ uor onret hyl phenyl ) borat e

anmoni unt ‘'uor ophenyl ) bor at e,
triguitl/ldmmedriyintatcl (tethd }ydrateponi unt et r aki s( pent af |

h [.)b N- d
trfﬁ%ﬁEm%&@?%%@ﬁpﬁ%g{quﬁpg@%@{%f | uor ophenyl ) bor at e
tr%%lghﬁ%r’m{ﬂnwfé(béh%tﬁrﬁ@lﬁ@ﬁ@ﬁéﬂhhﬁ@ét@te, 25

di et hyl ani | i ni unt etra(phenyl ) bor at e,
tripropylammoniumtetra(dimethylphenyl)borate,

tributylammoniumtetra(trifiuoromethylphenyl)borate,”
tributylammoniumtetra(4-fluorophenyl)borate,
N,N-dimethylcyclohexylammoniumtetrakis(pentafluorophenyl)borate,
N,N-dimethylbenzylammoniumtetrakis(pentafluorophenyl)borate
N,N-dimethylaniliniumtetra(phenyl)borate,
N,N-diethylaniliniumtetra(phenyl)borate,
N,N-dimethylaniliniumtetrakis(pentafluorophenyl)borate,
N,N-dimethylaniliniumtetrakis(pentafluorophenyl)aluminate,
di(propyl)ammoniumtetrakis(pentafluorophenyl)borate,
di(cyclohexyl)ammoniumtetrakist(pentafluorophenyl)borate,

triphenylphosphoniumtetrakis(phenyl)borate,
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N, N- di et hyl ani | i ni unt et r aki s( pent af | uor ophenyl ) bor at e

W(’)l,ZD%d%ﬁmt hyl ani |'i ni unt et r aki s( pent af | uor ophenyCYaiseovsn43421
ate, d
I (propyl)ammoni unt et r aki s( pent af | uor ophenyl ) bor at e,

di IW I [ kst (pent af | uor ophenyl ) bor a
mtgg? 30 S?P?ﬁ%ﬁ#gﬁgﬁ% %nggpgé'm@é% aki s(phenyl ) borate, 37

dimmtaﬁﬁ? h 'h mﬂﬁa _)rh»maa;}tml bor at di

tr ,

el BB e R SR ARS e e, & ©
triwih{éﬂwlbwémebﬁbﬁiamﬁavémgr(tpﬁbh?lsb@r@pél,enyI ) bor at e,

tri(di'met hyl phenw ) phosphoni unt et r aki s( phenyl ) bor at e,
triphenylpabeniuratebekis(pedeiuxpppeyikareitor ophenyl ) bor at e,

B e e L
tr@ﬂéﬁﬂ@@ﬂbﬁehiﬂrﬁt@tr@kisﬁpm)afdmliﬁetephenyI ) borate and/ or

erroceni unt et r aki s(pentafl uorophenyl )al um nate, 10
fepiogepivetetsakis(pgniaiiiarephenyl)borate an /ot

[ " ' ' or ophenyl bor at e,
fe ,Oﬁgﬂﬁ%%ﬁ%lg%noﬂl%ﬁmﬁw@tfalrt%ki s?pen%/agl uor ophen
)él ) bIBll‘délence is givNﬂdEnﬁn(sHQdylcafrFeniumtetrakils(péantaﬂuorophenyl.)
enzyl ammoni unt et r aki ent a r en orate. |t i
DaiREs b BodSH Y v QBB o Bt bef el Har cabep) hevte or
| ; R . ¢ g
Sl S e T e T
conpibisalso podsibie to ussinixtarssdof athef therabove aindLzslbw mentioned

sl oSSR MBS S5y Pirergngs an o

ORI an@l & #L8RIYadidom 1 Lo 10 equival ents,
ased on the netallocene conpound of the formulas 1 -
1 d. Tihemswppof Lewimpaidear ionic eprapednas hevingylsvdaragid or

the present i.nventio 2 0 [ C.O
Bl etiorkPiS B bGP an O f 18 R Rl sy braferapyy from 1
toPfy BhGivhRhes, bReeawh Belmstallsteie esmpydnobtied feeswlas 1 - 1d.
talc, inorganic oxides and finely divided polyner

powdEhe susReTt 8eMPanest ofhe cagaly sfesystetni A theypeesent invention can
oG LY of BB OE oL BRI pr St S0 e
p&veudadligsistich as hydrotalcites, talc, inorganic oxides and finely divided
polymer powders.

Suitable inorganic oxides, which are preferably employed include from the
Periodic Table of Elements Groups 2, 3, 4, 5, 13, 14, 15 and 16 metal oxides such
as silicon dioxide, aluminum oxide, aluminosilicates, zeolites, MgO, ZrOa, TiO2 or
B,0;, Ca0, ZnO, ThO,, Nax0, K»0, LiO, or mixed oxides like Al/Si oxides, Mg/Al
oxides or Al/Mg/Si oxides. Other suitable inorganic support materials are Na,COs,
K2COs, CaCOs, MgCla, NaxS0O,, Al2(SO4)s, BaSO4, KNO3, Mg(NO3)2 and Al(NO3)s.

Suitable polymer powders are homopolymers, copolymers, crosslinked

polymers or polymer blends. Examples of such polymers are polyethylene,
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al um nosilicates, zeolites, MO, Zr2, Ti 02 or B203,
wQ@aWe/080sds ThO02, Na20, K20, L1O2 or m xed oxi deeTiuskms/043421

Al/Si oxides, Mg/ Al oxides or Al/M/Si oxides. Oher

sui tabl e i norgani c support materials are Na2CGB,

%@@lgﬁ%lﬁ@%) it ab@‘\% 0 yrrzr:érnepo rsQ@gi%lystyrene

pbiywiybtlyloeds, acwmﬂlmieeblstadmsﬂyrerﬂeecbpdﬁﬁnpnlpmmmlder

oRBIARRGVIAIE, Dol REB60 P LGSt PR OBho0Rs BB balconol

pol y phemykfitfed §RtialPRLVE Y ff th
di vi nyl ICbbefnzene %@Wnkeg pol ys%r@gm Supg]lcf\/?rﬁaﬂn ©range

from 6 tald P0A /Y omipbre Vautnet mdhenrenge froem@. 1dopot and a mean

pga@e:énllzgfof fﬁﬁ?)} tgﬁobfipcré at ew_lo %z\fegwgtﬁ?ﬁu%p?ﬁ@ having a specific
s@ﬁgé@éfe%jlnst‘h@ﬂ@hbe HRhES0 3 %Ob%%’%aa %@%Vélh%éﬁﬂw@%nge from 0.5
arealg}t e rangé 5 from10 to : ore

to/81%uens”/granche meargearticlersize in the mngedragn & 260neam Particular

oPgelirsdp el e hebhar & SoBiip SufeGp BT i idiabE fom

2oenaaobrrﬁ?7g59 go@e Samm&mqr\eaangéﬁombm 3.0 dnff¥g lamagemean
fromQ0.5 and a nean particle size in the

Pﬁﬁi%%S'fZ?(ﬂW@mdozngQer Particular preference is

She” Tk SuUBRPARERR o8 SRR Sl IRAFIGRIFBeltetreated in
otdee to adf est foeotairOp@pedies. df theagriarslich awthe waler bindl/a the

size of from10 to 100 pm The support materials can
hMquXMb@rﬁHPI%Prﬁ%@t/ or chemically be pretreated in order

to aﬁ}aﬂt'lgsugﬁg pat Qteﬂéﬂ?{sr é'l&ﬁ bistdrE cBAfcht BF rééfq%alaﬁ':olvent

t he roxy group content
cohiens ghydratioat er dralngrbea‘ose usevcaoibstamittedolitikistis mot the case, as

wheroiat sl 58 b stipar Biptefial. Hangdedonar (Y dagvisale
T%%al%éﬂ}ﬂiréﬁéh 6ad@ﬁig @ﬁh@l&%@h MBatfal 8dn baaiafﬁiéabwander

I's advi sabl™e. Therrmal dehydration or dryin
reﬂucteldeorea@tpj@rwmmar vithalt anulteseous inartigariblankgting (nitrogen). The
redu ssure th Qr W t o
o0 TR e i e Gl ToriniD) S B RY04 7 BTl g 150 -
td 800 RCtdIR] 38 Brdfepad #Bn{160 *EHRU IS P refeed@itibnidfeme drying
150 C to 800 C and nost preferred from 150 C to 400

PecerssadatPont & 2¢ heuts. \Buighopies ee ipnder ANty ProiRds are also
pégmg% hours. But shorter or |onger drying periods are
possi bl e.
In a preferred embodiment of the present invention, support materials with a

weight loss on dryness (LOD) of 0.5 wt.% or less, and even more preferred with a
LLOD of 0.3 wt% or less are used. Higher amounts of physically adsorbed water up
to 1 wt% are possible, but result in reduced catalyst activities. The loss on ignition
(LOI) of the support material is preferably 1 wt% or greater or even more preferred
between 1.5 and 3.5 wt%. The weight loss on dryness (LOD) is thereby defined as
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In a preferred enbodi nrent of the present invention,

support materials with a 25 weight |oss on dryness
wOLaBjosaef440. 5 wt. % or | ess, and even nore pref eCTAIS2005/043421

with a LOD of 0.3 wt%or |ess are used. Higher

anmounts of physically adsorbed water up to 1 w%are

trﬁmengkph fosbtweRhHbbn ﬂérﬁg&%@g aﬁat:a@oyetaﬁ&mé/wralgﬁfross on

The I'oss on ignition he support nateria
ignitégred. &) @sihwv%aght lg$€ehe’@veemr 3@@/°&1amd>r160ﬁ?@f erred

bet en and S .M % t lass an dr ,

- ooy PacRe sy Rma i 02870550 spdRs cBeas stpSoH material can
aB@TbSéJé‘él@l@a/dlﬁ ZhentiBgl Mebas!by ASLHRG tNE88s6AM water and/or the
tenperature and 300C and the weight Toss on ignition

surfagg hydroxpegrasipg Mith ggtabie passivatigoayents. Reaotmn with the

sravalflisPocR b ahveE e nfERHLTbLRD Bl Hriaty into o

farhe whieh doeamst shyw egcidvedsd mecradsed et that®italgiisili9active
t he 5 surface hydroxyl groups with suitable
CRREES - \Riitabie B@%?W%t'n%%@ B &iie wilican hpldpassiiangsiaigmines, eg.

Y, ely or
sr.ga;s?ghmm{@r&w@rmh%ﬁm Hic5RRSI gwm%
dan@tbylammoﬂnehtmbslmmev\ﬁ\t,ﬂd dlhﬂtm&amllrybr blaiNtdimmthylbenzylamine or

centers. Suitable ISCgswatln ents are silicon

or%noa&ia"'g.qomne KBRS POToR APAgBAgResiUM, eg.

agﬁri oro ! grlq’tﬁl;/a @%Ig@giqm%kwlélhhﬂlﬁn, triisobutylaluminum,

dnisdmltyiyllummum lnydrldleotrmsthylbneanel\bn\diuuwmaghasium. n or

TL T SR RN L G -,

pbWHER, '&ﬁh%lé@b@ Wikd tandeSHBUIR! BETbRUBe, likewise be freed from any
tr| | sobutyl al umi num  di i1 sobut yl al um num hydr

y
agherinchiioisiv et sodientiresidyesagaibsr impuritissoby me&m QiWFQPI’Iate

s such as finely divided
Bﬁ%ﬁ a%%g’&bﬁv%%g{'ei al so be used and shoul d,
bef oPrefefghcd iskpnste dsing shied gfeISJm\ﬁﬁg( th@dbﬁﬁe@garameters as
noi sture, solvent residues or other |nﬁur|t|es

swRRATEMaterig)pr Spiaydried pliea gragesi whicarnahargntlygexhibit meso and
rrﬂag\scl; ﬁ%*e%%avnﬂas gedﬁ%%nleﬁs Y Sﬁ@f&%gﬂ%é&%@hg{ag%flgﬁ g_rc'ades.

araneter

Spr ayhe lplr@@lerﬁnhwemlogrralmes torhipedcdssifer the prepaxdtidn 6f supported
H%Eso and 20. macro pores, aw%l es and_.chanpel s are

dlosenes Whish QMY e§rasse SR Rpacting at (past epe support
nia'?é/neJFWlfP\ga "flleét%?li?oﬁ Of &t I@é%cé %ta‘iﬁ? i 'éeélﬁ‘tra%;é é’(ﬂ\{éﬂt Ina

support nmet'al I ocenes nprises as a
ssd:ozmi step t(Ewpricggativn gy | thereo- satakyet badedtseqppmlrt isiirhpregnated
wghi p%rngb?{)%r%ohﬁ,qp ‘,yva}\Slcgh 88ﬁ1p?lges? g% Fea)éfc' ne mg’tallocene and a
second portion of at ieast 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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second step (inpregnation step), the co-catalyst

| oaded support is inpregnated 25 with a suspensi on or
weabestoceid4 whi ch conpri ses at | east one netal | eceus2@ad43421

a second portion of at |east one co-catalyst in a

suitabl e solvent. The preferred co- catalyst is an

al uUmMypRE AR citalfy, The Catfydisyaldnon SentiPVBNESN is' frepared

is also ossi bl'e to use m Xtures conpri si ng
bylcantacting rat seash onarsuppeiricmatarigbwith aafingt portion efeni gluminoxane or

R T T T

sﬂ;ﬂS‘é@:{Uén@ﬂnFﬁedﬁbﬁ@ﬁfs@b Me soRirGtdndoatied 8appo® Meaterial is brought
support material with a first portion of an

indd ganiack wild suspension ar eolgtionpliat leashers of theaabove-described

"EplEn8 kiR ebe R EEE R AR0RETRER D ertne

aRAfiReXAndTeF amhijturé ©f BIRHBbKkaded bE n ¢oIt @6pauhll add/or a Lewis
suspension or solution of at |east one of t

he

agigdn & steble peldentyas definre helove hheribHs obtained supperted catalysts

. ' f A .
afs hofioBBArBuTf ek 3hobHlof caldlfte ARHYALE NG oo
pblemes paaticld maorpholgidsabl e sol vent as defined bel ow.

The t hus obt ai ned sugported,cat al ysts ar

homoJLAERAISAYC WHRLRS PEpRRHUATANUCR: H1gacker of the yypport
nfa‘ﬂé’riél%ff{ fhd MO8 8oA BRA NTRiNRAGLANE 6r APRIRIPE 89hR ninoxanes is

n accordance wth the present 1 nvention, the reaction

carfrietrmut dyppodrtg, umdiee thebxelusibntdiairfandsimogsiuid, arsuspeasion of the

al um nunoxane or .a,m xture, of al um noxanes is carried
S@RROTb AR 2 iRble Eolkemyyitn B frs Podian ofigh aliminumoxane or
a MRikiird lro‘F al@rpﬁtéﬁé’ﬁé@_ HRBoRkedling SLﬁl‘éBF@Sévaﬁt; lﬁ(([g"néﬁphbﬂc &r aromatic

suitabl e solvent with the first portion o
hydrosarhonsxeuch as parfaaenhexanes isthexangai heptanestoluene or xylene.

issolved in a suitable solvent |ike,ahi i r
The SAGAE s st b e AR foln St Fl & Preferably from
50 SEheX@TesC hetiaigry prfeiede frofn 89 Pens. 14011 THRAGIAON of the
is carried out at tenperatures from30 Cto 200 C

rggcéipaiafogm B9 oinues te 2bhaws, preferably amalt 1o Bhetes:r ed

SBSRENG H8 AR oTeTod a1 BBy ghration o
bireetpnerkatiSubs theusslid and Hecadtativm ok theesdlvarttathdeu ieet tonditions,
material is jsolated by filtration or

b
aB@ @PHiBAhAVPERCGOPNE 108 raiS imes WilhesdApia inéﬁ soivenfipas described
aB8V EHe HRAGROAIM IbaG%B @u?}PSE%ateﬂQpis%%?@@b%ﬁ(ﬂmbeﬁ a stream
one sui tabl e vents “as

or more tines wit I'nert so

oflieedrgdsent urderredudétt pedssoraox srdisperadd dh awguitable solvent.
mat e[i %I IS subfse%uentl d{_i ed.in aﬁ%tJ eam :

n the process for the preparation of supported metallocenes in accordance
with the present invention preference is given to react the support material with a
first portion of an aluminumoxane or of a mixture of aluminoxanes by suspending
the support material, preferably a thermally pretreated silica, in a suitable solvent
such as toluene and bringing the suspension into contact with a solution of a

mixture of aluminoxanes or an aluminoxane, preferably methylaluminoxane, in a
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of inert gas or under reduced pressure or is dispersed

in a suitable solvent. 25 In the process for the
wonrepacetsi on of supported netall ocenes i n accoPdause005/043421

with the present invention preference is given to

react the support material with a first portion of an
s Qg%ﬁ?%@ Shp&atdrediofdis 3 - @ﬁbé‘ﬂi%aél@mrbdxane addition is

suspendi ng e support material, preferably
cdmplemea,l thg reacttoneatxddrestan bakephfr@nsmtq tdhautse IW@f@rably from

o B 2R AT B BB S5 ALBRETELFRIE o o subscr
stggucﬁs %EFEBI%%IL%m@Qaﬁé WP A eatBl @b esmBkbatures from 30 °C to 200

m noxane, in a 41 W) 2006/ 060544
RaTEts20y5Tam 307°C tos 168 361 and o1ass prefegedite tereparafkess from 80

‘Cladfers. Thaauralitolfi® Batir o aRes 2t ane ehBeptyres is from

3d AiRotesso 20 RS LeE AreYerbbror. 11 6 Aodrdhours at 20 C
before heated to el evated tenperatures. In

subs byaesardangesyith e rasest iVantian eoaprt /f %euwt%e of

aFihaalt, D AP A gt e fingyong, fopoded in
thiecfireestabluf éise f:at@l‘ysﬁ@re&reﬁodéfbcﬁduiFdaeTmeemplayledcnimbhat can vary
reaction at these el evated te‘nperat res is from

torg gaEta exdentohawarer, fdas keambickndrig TGRSO reat the
t
SR ARG Wi 105 ERSL %*%Y?%E’“@Fﬁn“h%x RSk phtrekaSiy 10
mpiclEexfabe yluminbydred anohiveanixfureof adicrahaxandé®pehg suippsrt
step of the catal yst preparation procedure. The
ﬁ%p%yed amount can vary to a certain extent,

how%‘\rﬁé sub@eﬁéﬁén €?§8luft|6HrM§eHQn IPr?é ﬁ‘ﬁ‘m%@héﬁ@r%@pt i8 darRAblly

sSuppo t material wth at | east
lpﬂpa‘red blylsysFemdiog or dissolving et lkeashoye Qt)thawmtaib@enemmponents

oIS T g aihechecotd pRriod BEpS mu ol TROERRET B ndture of
al'u%lhbﬁar'\éﬂi’éreeﬂﬂﬁlinh@é?ombaﬂnd angRner lBdWig add apdifetbshed other
suspendi ng or dissolving at | east one of the

additives, inedrriawninsa suitalgspivent 1 - 1d, the second
t .
ool 5@@9@!& s%“/e?\[é’%} HUGG C%ggor%)g% ac?‘]‘éj I%ﬁd(]:;)éér"broﬁl_rgé(mturesbwglch are

Ilc’ﬂﬂd dtfthélesletied retbtion t@ddertatmesamdam wieith nieslinakétidual Gamponents

sui tabl e solvent. 20. Suitabl ents are
preferabbadisaro o RYMEBRRPBER RANIGAL COMReNERtsds chowever, not a

ol 02108, BEHIEEALRATeL 0004 BT AG EldcRss i
cdimpletod uto further ahdissehvieddtomphrants armpreesrmtlm the solvent selected.
Ppeg‘\éﬁ\é%rsolvne%ts are alkanes such as pentane, isopentane, hexane, isohexane,
heptane, octane and nonane, cycloalkanes such as cyclopentane and
cyclohexane and aromatics such as benzene, toluene, ethylbenzene and
diethylbenzene. Very particular preference is given to toluene, heptane and
ethylbenzene.

The preparation of the impregnation suspension or solution used for the
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prerequisite as long as it is ensured that once the
i npregnation process is conpleted, no further

wanadicasei4ved conponents are present in the sol PemtUS2005/043421

selected. 25 Preferred solvents are al kanes such as
pent ane, isopentane, hexane, isohexane, heptane,

irAgfeRMatian dtdPRMried Vot BRlkARIEILTES BefiFedVFbRREPEANE 00 °C,
and cycl ohexane and aromati cs such as benzene,

prefetainefromt 2 fGdn 36nE:. dtighedard loywdrdampeeatures gre possible. At
R e e BB EES of B BIAT 4510 T 8 Brap AR S Wsoves
iS4 SPRABh YT t19s cEVatdlystsuchiess AW Blunifoxdre ¥a 2ARAIBEHS44

PCT/ US2005/ 043421 inpregnation step is carried out at

atuspipexanes esam nikeampeoid @nd/ar@ Lewisgcid iy asgitableysolvent. It is
B0 BB Ao R, SRR IR a8 S and
stibsealendly 1o combihé thit Belution Withftha etatdlystselutisnl Pederence is

in a solution of the co-catalyst such as, an .
gemPnsiEnelusne, lirfsaiigde the resulianisuspensios Arsalitiqroean be
/ . S . It
oFEUBEHES. TR Pt e B R o ErRl AP 2B TR e
peegudivatian gan take jslace abtempedatest fomd 10sod9ORC préfgrabdy from 20 .

C ine this.sqlution wth the co-catal yst sol ution.
aare Eh@gw.@a?@@%ﬁ the Ussi HfgiahsrfeRperatiressan _é%ffuq%f@e
rdfiirdd FebcRMRBANTHhE %nergi@é’%Hta'daﬂio?\%f‘in*é?eas%riﬁ %%tt%lz?&tﬁ i‘&ivity.

The preactivation tineds from1l mnute to 200
Erhatad tapmnperatureatn this case refketpd ssrgefroredi€s ta 10@SC.
from10 to 100 C preferagbly from?20 to 30 C. In
i V7 thed ot Sdadion HeB R ng prasd Eentifp die.coraiBlvst paced
sUSEHE Pdtédeal i§ BRBLGHR thiBrcdmeddt \With tAB iﬁip!’r@gr?dﬂi@n@édé‘beﬂgion or

additional increase in catalyst activity. Elevate

solatipamdticr esmprisesptlegatene of the akove-desagiberroaiadiocene

cpPeprisPrwinWBRACay bl 8 PyBHTR sBheht BBlsReN above and =

stisathle @udiatali/ st Suchoad as taluwvhinBxahe ot ARHEELTIOf @uminoxanes or an
suspensi on or solution which conprises at | east one

iofic ERmPaBIY andes & i owig arid-alher@pEnt eberreaiahtss eppioyed in this
r - | Liahl fil
S Syl b et ARl RS orpullg B cvantagoous
talseratizaah@ Sannmlecataatalysif peal gusopporanmeserial aad preferably at least
COﬂ'pOLind and/or a Lew s acid. The anmount of

1&015‘&‘_? aIcoatalish RRFHSHPPARMatetRlst ep can vary to a
cert ghB 8%} §HountBIEY-8ht efNalftckdr &eryiﬁtures of

ﬂl)ilét st]@@ag
advantageous to use at least 0.5 nmol e co-catalys
alpeningxangspemployeten it catatl/sp pefparatibry pedcedass 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
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1.0 mmol e co-catal yst per g support material. The

total anmount of co-catal yst such as an al um noxane or
waiadeiees4 of al um noxanes enpl oyed in the cat aCyA1S2005/043421

preparati on procedure of the present 25 invention

depends on the nature of the netallocene conpound and

ré¥pekti Ply%\(%lcﬁfélne cEHrﬁ@@J | anég&gf%rél?lg%‘éﬁWeéﬁ‘@ 1 8nd 1.7 mol% of

typica etween 6 al um noxane
epmm}@dsallmpmdxammnglsupp?rrémaﬁmaie is given to use

bet n.8 and 20 t

e SER e R enaREL AT B S A UBRBI .
gBRBIE tﬁé‘ﬁné 39(?)‘13?1'0% RIsBEhSI6% dR 8oRAIDNhsSHERPIbed above is combined
Met al'| ocene | oadi ngs may vary, depending on the

\ngtton;ib? aochtpbyst adeccsufnestmatesiabwhipk is inghegorm of a dry powder or
06/ 060544 .PCT/
aémaﬁas'sutmgﬂgu% P 3P RTG DerlEIRe 5oavE LAl R foataly

IgidedppOMteHaianis@cings aeity oRdBper Lsedbeobtined ter
I npregnati on process |tself can be carried out in

sopanation fraay the suspepsing mediumel g iPrigaaation sYaRYRTIRN §A Solution

o3 AL BB B8 L REEhOA BOENEC! SuBBIR AL P i e
cbedatayef loaddd supporanateriabsarabe uﬁpfdwednnidﬁhenaltlaﬂy tharged
sol vents nentioned above. Usually fe cocat al

impregeatian ppeRensian e spkfion sﬂtﬁséﬂlu&e g t&fﬂyﬁ]&éﬁs{%ﬁlt'%} suspension
ovﬁgﬂtl&\%cgﬁ%@(ws&i 18058 bf the BRI @br@oommft 8 sﬁjgﬁ)%%b%?ial used
meal um e 1 can

gnat ron suspensi on or so
obelselttehmtcadid@% obthertetad:pom\ablyme | oaded support
mat e

| . | oad
ot ol DAISERRTITS Al WBiAdRS ThRINAEN SHFORaRD) o Ral i '
bIP He G bRt YRBEMR! dH‘cé%élﬁPl'o%b@ BuppbR nQleHBECcAT véﬁﬂmthm

egnat 1 on suspensi on sol ution can exceed 1009
thod reinige ftaoh 410 ‘ﬁbt@ 1001°Cnel hef tima doswpisbrthe mp&grmtlms%@penswn

or el.se. be 100% t ot I T .
of sALFa I Pt P Shrtars e Shat BN Cad el Shpponeterial and
fSAVMER By SreldlidRiad thfeachivth @aBh athenisbetwBen 1 minute and 24
co-catal yst | oaded support material can vary within

hohes, peafgeatly bafvieercotaingtes and Gheuts.me for which the

cont 108 iy Bfrert ERBR3IRM cfIhe Pietbf b indh g Hnprdtiration
%&ssﬁ@ba%dcéuttﬁxﬁb(a\ﬂhg?tf@ ||nqw§§néﬁbﬁ e@snenmdrhoesolhtlon flow
ot her is between 1 mnute and 24 hours, preferabl

thyetgle é1e so-wakalysidoaged supRArk Braterial i aad'r&%ﬂ@nr@a Utually this
PSR REarRbd (iR iP5 EfMn-SRYE5G bPRByliddiRal BPRARMH I Udnical

reaction vessel with inlet and outlet devices, which is filled with the co-catalyst
loaded support material. The impregnation process can be performed in three
different variants as described in US 6,589,905 and WO00/05277 respectively,
both of which are herein incorporated by reference.

In another preferred embodiment, the catalyst systems of the present
invention are formed by an incipient wetness impregnation technique, where the

volume of the impregnation suspension or solution or the total liquid volume used
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process is carried out by having the inpregnation
suspension or solution flow through the co-catal yst
woOaem@dosupport material in a direct manner. UBQaiusoos/043421
this procedure is carried out in a colum-shaped or
cylindrical or tubular or conical reaction vessel
0 . ¢ , , o fiddo .
e a4 R st PO E R OO e fotal pore
volpreeghtiiel supporbredssiatan be perforned in three

WoooReBoiG L B BreGEn{ FYSHIAT PartCuky efe Brencroien o use a

|43 90 PRI the Aiafrfidaeor dfihamaikines oPBRIMINBREnes per g support
enbodi nment, the catal yst systens of the present

maieraltin dhe first step atielsatalyst preppradion precedgre and to carry out the

irgeBgRGe b biEaRHEYdhe BRBLeSaBa s8pe it Bs a1 B through the
cbicatdigstyehde® sugpdrt e N¥D iR GG Bbda
PCT/ US2005/ 043421 in the inpregnation step,.
res pb’t@ﬂ?@l@@odjﬁ@@t Ablhedaresent inEeuas therestilbingl sypppeed
t. . .
SRR e PG PRSI, afiB0EH Reh Bl ppour tht e

stlventis cdrepietel Or mustie refmot/be franuthenporas afrthefsuppert material.
m xture of al um noxanes per g rial in

ThRéupppEedaatply sk isOntined aﬁ@s@%%%fga@gwﬁ’é‘%ﬁ@eé@meé
e dﬁrﬂeﬁf‘t‘if HhiLvehtieh f%tﬁ%@%tél&?ﬁf?ﬁaﬁ@?ﬁg%& SStionally

I npregnatron suspension or 'solution”t
weshedivdthyan aromdéd hydipeariiomandy/or paraffinia hydresarbéh salvent. The
.In one odi nent of the .present invention the .
o6 CelRy S b art aoetnbcdh roRaheeadlv e sPasehaneia such as a
p%%ﬂimpygﬁyomeﬁ%oﬁ)@ggltmm&év @iP'loF fueisure that the

0 so t 1s conple y or nostly renoved fromthe

por e¥Vhile theesalvpnids compledelyair. masidy rempped tamcthesupported

i S, obtained as a free-flow.n owder . l.n_anot her
cBbRRERRIR R TR GoBrE SR e eTitesh e Bbgtee. Preferaby.
boBFPEaisiEIcapartRRtdfaRabblvenv@sd Gk PbitiBnam tias peRSd 6f the support
hydr ocar bon and/ or paraffinic hydrocarbon solvent. The

maielialtare remavegs T hpsempual ¢fitbpsolwent can Rergriried aut in/e

CSHENR i e s Rl B e 1 D8R puring the
Pbaicisk, e Apale/careb®vedtdd ontiltie freepivdrithas been
cata%st syste the m xture can be stirred

resevedavhighssurduiaies franarldoabhgurs dé prefoieq ?éjﬁne}e{@ture of from
FEE 198008, IR 2L K50nPEE Y 08 S L IR 4 e
Fop theeplirposes luf tisaprésedt imvention aresidual solvent is the portion present in
the pores.

As an alternative to the complete removal of the solvent, the supported
catalyst system can also be dried until only a certain residual solvent content is
left, with the free solvent having been completely removed. Subsequently, the
supported catalyst system can be washed with a low-boiling hydrocarbon such as

pentane, hexane, isohexane or heptane and dried again.
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20 conventional way using reduced pressure and/or

purging with inert gas. During the drying process,
woOheoorieesur e can be heated until the free sol vear/usams/o43421

been renoved, which usually takes from1l to 3 hours

at a preferred tenperature of from 30 C. to 60 C. The

free vient,. FSH [

the migELT S Profiese Tor Bietlapinf, £ 6bireiiifl <hpfofp Latyst Bystem
acaoreingi tortherpessiseiﬂeatvambmmmnpmdsrtberﬁoltdwmg ghegsent in

25 the_pore As an alternatlv the conpl ete

oo b OBIAGE SBIRRSR: AT N st GomPReHIT S hisdnelhges at
|ea§poﬁé sfuriRofahEth ét”ﬁfét'soWHrM %a%ﬁp@'réluféeéf g8lit 10 to 30°C

vent content is free sol vent having
foﬁeweddnnmmleg $he mivduesdat &m&ﬁh@ﬁor 0 to tiRehowappurseguently

Pt BN aee 36 Spentimetirn 84 S 2003 drdfkeeping the
B& F@Qﬁ@%j doicefbrageinthuted o Y‘@h%gﬂﬁ o?ﬁ@ﬁéﬂy followed by removing
PCT/ US2005/ 043421 Thus, the process for preparing a

alf veearrtloé\m@rﬁ splvent @rand/@apatlggallysfyl%@ww byt e mg)rQ washing

present i.nyention.conprises the foll ow ng steps:
Stg W%?I% aélgssl%\g&lt material with a first

CO”’DI@)SSUBQ@ndihg aRdiorelissddan@f resheesiel\n g |@dstioneomatitiocene of
in a flrst sol vent at a tenperature of about 10 to SOC

fosmpta | owdd apg aeasendgarien of Rh@wminoxane @ o @anpdirect
aﬂ&&}’&%’?%% 8% offegpn%g ;Lfd?ﬁééfu?@ggmo?géb%@ g‘%ngLrL ée glgcond solvent or

sugpengich aiediiin tad a280Befaturs0f 0itmd063C taptRihatipdolowed by a
opt i onal I fol |l owed b

Vi n all or part he
PRBIEYALRN Uaieo!drmsite s Damars at & eraReettige ofko b T00°,
nmor e t
SuspChaAP Ry 0 RS pifbdddinbto B AuRhERale BleRsupport
materialgtratliceckine )pbt a tempataure of WitcatiD & srd @nebntact time of 1
portion of an al um noxane or of a m xture of
MINYiRtA Sor of an ionic conpound and/or a Lew s

aci dgj Re%cﬁﬁrﬂ‘gfﬂfé P8 ng)?s & the SORRANFOAN H@@sumr@tmmure and
temperature of 0 to 100C, optionally followed

omwmdivlwaﬁhln@the If&sutimglsuppmrtegi Qa(talgsmn/ﬂa;arsyl’@bl%solvent

or cpar Gdtiedhe obfucd et it e alliod support

mat ef)l@btldﬁawlw%lyrﬂeﬁimg&he&eé@ﬂm sappdRedcatdlysteystem with
100C and a contact tine m nute to 24 hours,

d)
ommsmmg Qle@nieaanomRIte), ts: OPW@ 3 reRalymerigad seported catalyst
S);s?grw.t' ng m xture and

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
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optionally washing the resulting supported catal yst

wWth a suitable solvent, 20 e) Isolating the supported
woav@logetd4 system and f) Optionally prepol yneri PCIgSs/043421

resulting supported catalyst systemwith one or nore

ol efinic nmononer(s), to obtain a prepolynerized

o 3BSLAS s SRkl oIS PP bt ot
arfdbPbYSEn Ay FoRWEE BP bfensr rmord Weshing Sea(s) osiegta suitable solvent,
conprises the follow ng steps: a). Contactin

suppla,}Sus,mr&imgianw ﬁi%oﬂ\{img,treg%i(yg!yt, abfeamh %@% metallocene of
fohrﬂ)@laﬂfg—s%ﬁférég LER3k 5.5ﬁri'§q?i]1ol8fo€fJ agggggg}a&w Bf 2h aRimiRoxane or of

um-noxanes per materral 1 n a

a hiixtsire ®pbiefihogines panypeuppont mabérial o at sepo@df sulvenved
by keeping the m xture at about, 20C f.or 0. 15 t{: f2 0.1
suspensionssdbauariere thedneiosene isdsediin &) 3HOHNKRTFtdeast 0.

o s R ek SR AP A e e
sdmforﬂrﬁatber%falmr?lﬂ ’fa,mpmtatmaabﬂ%@ tb@()l;?vvepti@yalh/eﬂ@lﬂowrag bala
t [ t ti °
preseT e peshd Bk I BT Bpes el 2 to 30°,
M e O R e S ik e Rk
matatizpdoccddeiasy), 8t & tempeeatarte of 19doctD°foand arranfacitime of 1

al ym n ne or of 5 a mxture of al um noxanes per ¢
miE P CARLT

1al in a second solvent or suspension

medi YPReWRRAHRY theemBRIr Parosrene sbiveHsRan thearsalingthixtire and
at least 0.1 nmol % of the total anmount of alum noxan%Ie

or o€) @piiprally washing thereeing:syrporigd calgyst with a suita
rTateria.I, at a tenperature of 20 to 50C, optionally
S?)ﬁ?'ﬂtowed by a preactivation tine of 1 mnute to 200

hours atd/ar Heymett wsaltivlg SUbpotedatdigstcat téppleyatnres dfe30 to
m xture prepared in b) to the al um noxane | oaded
6@Upport material produced in a), at a tenperature of
10 tgn&OOC and a contact tine of 1 mnute to 24
hours,"d) Renoving the major part of the solvent from
t he f)edpiidrialy prépolymeriaing the)reidting sappgyrted shiatyst shistem with

o e on SR h sk Br R Boored catalyat
s;?s%FH.VSt at tenperatures of 30 to 60C,

In a 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
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 to 140°C and keeping the mixture at
80 to 140°C for 1 to 6 hours, optionally followed by removing all or part of the
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and f) Optionally prepolynerizing the resulting
supported catal yst systemwith 20 one or nore

wolhedeioad@a4 nononer (s), to obtain a prepol yneri zedT/Us2005/043421
supported catalyst system In a preferred enbodi nent
the process for preparing a free-flowng supported

sGRABILYivehy %h@ﬁ“fa%%@"e%”@nd/& éﬁ‘ﬁonﬁ’élgﬁ%ﬂéwé&%? FneBt more

conpri ses I owm ng steps Contacting an
m@@hurmwstbpgﬁ)tusmmalsuyalpleeﬁohem ed silica support
mat er | i oxane

g suﬂ?ﬂ \gﬁﬁij'gglaaﬂd/ Ph 3'39’@'{”‘9 ESQGQBY‘Q&“%HGQ%}Wea@epa(?lrocene of

férehlg e -2t d andeeaRtI5 enbledlTRUsecite pOMbAMEAIUNINOXane per g
subsequently heating the resulting mXture to a

suen@ré neaterial ioftolgeneowhatChamdetadopeng is heechinaniamoant of at least

FFbCf/P"( 1‘@%? |"8t8i %ﬁ&ﬁ(‘%?%ﬁ‘é”o % O%o%%%ggeﬁm“m‘%xa“e perg
sE’ﬁﬂ’éMﬁ?&@ﬁéloéBéEé P@mtbﬂhbf@@’@ BT, sptohaly fdlieleans a

and/ or optionally |l owed by one or nore ~washing

pﬁ@%‘é'(‘/§§|0®§m¢g°fa1 gunwtgﬂpeo%lqu&ﬁt agpmMpesHERIPhe0 @m&@ ?r
For it A0BAind GRAFGS Ypally G20 (R BTBLA 02 g0 suppor

mEietialgprodiiced ima )@k artemperatgrebofsUp 1 00 TG aAd iaatoritact time of 1
t ol uene mhere the netall ocene is used in an anmount of

mipuiedasd4 NeUrs. ol % of the total anount of al uni noxane

o o5 BBy 2l RS SRS i tng i and
f ol | epExptiopally washimgt theatsuwing suppofted caiaiyst evitha Q@t}able

urtsJ at a-tenperature of 20 to 30, c) Applying the
Sﬂ#" re prepared in b) to the al umi noxane | oaded

suppor ndAp dgﬂhﬁ rthé‘?eé?ﬂtﬂ@&%o‘rt‘édaéata%t at t*e?r&ﬁé@ét%?é’é &f 30 to

of 10 to 100 contact tinme of m nut

6A%Urs, d) Renoving the maj or part of the tol uene from
t he resultl ng mxture and e) Optionally washing the
resul t Hﬁ supported catalyst with a suitable solvent,

15 aer a?fj ?rgbgwgp%tgggl?ﬁlér&gig éhbgggﬁlﬁﬁg@ub@@rtééfca’tafﬁt s§btem with
one or more olefinic monomer(s), to obtain a prepolymerized supported catalyst
system. )

In a more 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 0.5 wt.% or less and a weight loss on ignition
(LOI) of 1.0 wt.% or greater with a first composition which includes 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
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f) Optionally prepolynerizing the resulting supported
catal yst systemwith one or nore ol efinic nononer(s),
woowhbeism a prepol yneri zed supported cat al yst PCRAS2005/043421
system In a nore preferred enbodi ment the process for
preparing a free-flowing supported catalyst system

fo?c%\&?%%}/ﬁgmtso?/g Al 81; Sﬁgfygpr}ﬁﬁlgdaegﬁggﬁ@ﬁt@ﬁélli Eﬁlowedb one or
mereivashihgdtep(s) Oarnglamm‘ablmadaleen'al with 25 a weight
| oss on drynes %, 0r |e

|.OD),. of
| os<P) o?ppﬁp@,ﬁridmg)e,éd/pr_)@jsgolgmgl r@sp,&ct%aa(v 8%35{1 ape \mwetﬁﬁ%cene of
fofrhp%t gO%Oaﬁr& 50Ba%N GlinbIBLrursscaHd p&%éh ot thetAYRIurAinoxane

| um noxane per g support materi al in tol uene at
armmramartenajﬁn tcﬂbmﬂ vitGEEe ftbé Inoetato tanesis bisedus ran gmount of

AT TR e
teﬁﬁh’r%% bKZlﬁo @@’@%@ﬁ&r@%%lo@@& %f%oﬁéé@lﬂ/?a%%h time of 1 minute

y renovi ng al art the tol uene,
toé?ﬁﬂhmursrﬂtradaaipqra%bb%@b 58 ,one or nore washing

o sSorealgnE e sitird Bepatey 17 Bhiq ts BRI RAE Paces
s dﬂ#n@térab prélddi‘:e@rlﬁ Biby |§é‘§§rn% th@fﬂhpre@haﬁorﬁ; eogplehsron or

rtion et h y al um noxane port mat eria
solutmmb)rﬁm@ugrm@r methyalipinarasedaaded Sugaert mﬁtaﬂaldﬁ:ﬁrﬁrect flow

orgmHerﬁlg%gﬁtgcr ée'ntg/?etﬁ%% P‘id?ﬁg{'r%tﬁ&ka éacfm e, Where the volume of the
mﬁ{rﬁgﬁe&ﬁ&l&%er?nﬂi ?ﬂ@cg%%brfh ot ﬂr@\/!efhlmmum \mlemetueeairndhe
mnute to
impeguatian stappraspegtivels 4R IRt ;%Pege?@gp ﬁrﬁu{o‘?% 9y volume of
thgeéd;;@o?dnﬁrare'ﬂam% {eﬁgré?&u rd-Bf $HROA0D°CBIrRrd Bbnicotwesst 1
N , by passing | mpregnati on suspensi on or

minltettd 04 Hourg hr ough t he net hyI al um noxane | oaded
support mat er i in a di

 not Bl RATONKY: @@ﬁmpaaéﬁherp've%?roauﬁ*e Sslftg8pixture and
vol U?Eg)gflmlﬁé]g %’@Fés@rﬂrrﬂ@%b?té&‘célél §PWith iz0suitible

t he urre used I n the |rrpregnat| on
scivem, respectrvely, does not exceed 250% of the total

Ferper sidpEaBinaha 5ovBR Lho BBkt infiesratyres of 3010

ute to 24 hours, d) Renoving the major part of the
to ueng: fromthe resulting m xture and
an

f) Optionally prepolymerizing the resulting supported catalyst system with
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
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e) Optionally washing the resulting supported catal yst
wWth a suitable solvent, 20 and/or drying the
woeswslobosag supported catal yst at tenperatures 8€T@82006/043421
60C, and f) Optionally prepolynerizing the resulting
supported catal yst system with one or nore olefinic
a .
(RPERoSH 3.5 BEB7E vRIEENEAEENQ Ao AR Rituminoxane per g

sapped htm@ﬁaltmneolpme esa témpepatamof aigout 20f Ecfolidvediblyg
supported cat al ){st syst em accor di n? to the

subgeaHeNEY heating the EesUthy mbftutiog egpgggturg)orfgl 10%: and keeping
u%“eomﬂﬁﬁe' A9 APCIBF 1BY Hd%f‘gﬁ%éleg BIGHEBY ?Qm%lvtdsgcal or part of

port  mat er | oss on dryne
tr(é_ﬁll)en@f aadlbr\dph@mah follewedriny enever giare Mmtnrtgwstep( ) using a
i @Qrp?/{tﬁl OP 49 WO 2006/ 060544 PCT/ US2005/ 043421 (LA)
Sy SAIVeNE and 3.5 wt.% with at |east 10 mol of

net hlﬁé 8458 At %‘ﬁdﬂﬁ'rdI&ol\ﬁHgPr‘érsbeHWéW izdledd? drid! MeRflocene of

at a tenperature of about 20C fol
fcgumqbe—n‘td! gnd@aieasg 1tmmod@sﬁatsengndrpmtmneoftmeﬂnylalummoxane

t f. d k
obE SR BtV BE, D P rlathi 1ol A mount of
aPFea@ﬁO Y rablok of fife f&él@ﬁ@unt@cﬂl%lrﬁﬁbh@@)@? b)’sdp?ﬁerM@@erlal at a
by one or nore washing step(s) using a suitabl

teropetatitre qj)ZOSQQEbﬁIdpn’gomiﬂ//f@Howp@ &/ pregctivation tlme of 1 minute

d 3B BBt B IR REREG S cocona portion of

met hgj Ahplmﬁmh@ﬂﬂlxtlﬂerp@péﬂémﬁ ) tomtie rethylalintinbxemeloaded
where the netall ocene is used in an anobunt, of 10 at
supp@t nEtariahhrodeged ek by MasaingUthe IBPregnaiPAGuUsRension or

sglgx@:oﬂ bzﬂprgﬁg{\l %ﬁ.ﬁu%x ﬁl&deﬁ%@?@ﬂw feg% #9\ h9y; Yiregt flow or

bmursllﬁg%n tr@;][ﬁé)ﬁt \h\@llmless ahpaagnenlpa rtad:hmeueﬁwtﬁ?ettbe%lumae of the
plying the mxture prepare
IrARAGEPRHP ) SHBRBASIRN PHEHIEHON 9F tha Aﬁw v&urﬂﬁ weer dythen

r
breg BT SR, fodfiui iy BOBE NLOBX PRI A 3 tdkal pore volume of
tmaswppad majerial, at aaltememratdrewfdlo toh0Qi€i angl am:ontant pirmenof 1

m\qﬁét%%g§4 r%Topregnatl on techni que, where the vol une of

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

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

The supported catalyst system prepared according to the present invention
can be used either directly for the polymerization of olefins or be prepolymerized

with one or more olefinic monomers, with or without the use of hydrogen as molar
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I mpregnati on suspension or solution or the total

liquid volume used in the inpregnation step,
woespdstisvel y, does not exceed 250% of the totaCTse®s/043421

vol une of the support material, at a tenperature of

10 to 1OOC and a contact tine of 1 20 minute to 24

meReroquiEling AaoHy ko @ gk % pBRplarBUPR Prodett Mhes@iaure for

th%ﬁﬁébélyﬁﬁar&%@@ of sGhpttat] ¥sthalyst bfstansus debebes M WaNB4/28034,
drying the resulting supported catal yst at

wh@hp@hatemwsqwona@ct by réfeenaend 25 f) Optionally

Cystenpanine. i baRETy shhad e B BhErL P p¥Rdon of the
L%ﬁifo@ﬂeﬁ cutdlySPSSterar A zethlsamppant @fobrcelteahyﬁtefemw emalpha -olefin
he supported catal yst system prepared accordi.n

syaheasslyEritf OF nkr@?wcﬂlmethxd&wyl%a% eg 8@?‘1{%&“&@@%68 W”f%’f‘ent or
ar\ﬁM Bﬁﬂﬁg i B a«%r%%rlb%ﬂ n‘?p.é' 8kt 'No. ct$8/§635 EBGIO‘PM 'ﬁ%lbﬁ%ﬁio F%dditive
€ olefin ut

nonomer th or wt
tot metalisernd cbmﬂbagﬂtmfa‘srmulmm - 56 |me2@@@1m051411 1000 to 1000:1,

PCT/ US2005/ 043421 SS, I ting agent, prior to use
very P@”ﬂﬁ#l'@rﬂﬁépiefﬁ‘ﬁbb’nr%mo%ggg 2% procedure for the

pre
Gesor 1B B SR IN P STHEPRMAER Pl foFERing!Fpolyolefin by
pmlymnpamcm efiohy or efoee ehefins indhagdisence, ofithe icatalystsybtesn of the
ad dur i n or, aft reparation,qf the 5
p%ﬁﬁb’f‘f’@ﬂ“%? nglngfgll%qﬁq etﬁ%ﬁm Fﬁ(ﬂ &mpgqpent of the
fo?rln%fdsn‘r _Pre i@l ¥naRupbBhaml &fibast cheCtbRBalybl FRethedpurposes
phenyl dlnethyIV|nyIS|Iane as activity-increaSing

ottbeppoesent ioventiom, the iesmapelymeszatinswfersde hathu. S, Ser.

hgh@pgglgﬁfeg%@ggg %gﬁgRgﬁlﬁéqz;ﬂ?lﬁhoag@ftfgqg% é;\éﬁ)olfn?enzatlon includes
te%cﬂ?t%'éﬁﬁéﬁoﬁ bP BbdslPeAzAorl 80Role tharethyedalffsrent mbhamers
preferably from1:20 to 20:1. 10 The present i nvention

aI soPrqdemncgeg giveprie pebemedzing olafins aigha %T@W@I%f Fy-R",
r f r t
BP0 98, 00 Ly ER: AT ELOReLH oty g R o
rmmwn@qr@h 1 ’&ﬁ&l canbe)ntaitansl tri paa‘unelaatfroumnnom@wd:arbcbn atoms,
formul as east o g
aDQ Rt ansh " doaingr sk theEgHorh GOpURGGHBETbF21 FRIThPRS ghore
A entlon the term pol ynerization refers to both 15
nopol ynmeri zati on and copol yneri zation and the term
copoByitaie oi¢firenarenicbledies, eg. ethene, propene, 1-butene, 1-pentene, 1-

hexene, 4-methyl-1-pentene or 1-octene, styrene, dienes such as 1,3-butadiene,
1,4-hexadiene, vinylnorbornene, norbornadiene, ethylnorbornadiene and cyclic
olefins such as norbornene, tetracyclododecene or methyinorbornene. In the
process of the present invention, preference is given to homopolymerizing
propene or ethene or copolymerizing propene with ethene and/or one or more 1-
olefins having from 4 to 20 carbon atoms, eg. 1-butene, 1-pentene or hexene,
and/or one or more dienes having from 4 to 20 carbon atoms, eg. 1,4-butadiene,

norbornadiene, ethylidenenorbornene or ethylnorbornadiene. Very suitable
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terpolymerization or copolymerization of nore than
three different nononers. Preference is givento

woabosroeesdzi ng ol efins of the formul a Rm CH=CH RaT/UsSh®5043421
Rm and Rn are identical or different and are each a
hydrogen atomor a radical having from"l to 20

carbon atons, |
oS sl B, bt gz s
prop&AE Ciapehtehs copelydfiersie prrolpegs -ctifend-deent gifopsnesethene-1-
1-ol efins, eg. ethene, propene, ut ene, 1-pentene,
pelnten@xaéﬁéopener@ﬂmﬁ W4 ﬂ'@%@é’i@é‘ed@r@%?%e styrene,

di e eo?)g% &% alior 19 éﬁ%'d 'atﬂ:bnﬁ]'hé‘(fx@q 808 °C preferably from

vi ny ene, nor orna nor bor nadi ene an
5@ 5Cltd 0005 ) lvedy partlsutzinlyqifefmablgrfrmnéo °C to 100 °C. The pressure is

tetracycl ododecen In th
frgmdbada 2000¢hat, Eﬁegeé'@h yrrfﬁ?fné{]qo{)(g&[’gfgfereﬂce |es gi ven
copgf 8|y¥H§rr idlbﬁ%anpdé){?&r'?%d%ut% BSIEoA! in bulk, in suspension or

Fi'zing propene with ethene and/or one or nore
inthe gasfpheseh avhtirgdusgnodbateh@ses & oo® oamnre, stages and Jorin a

reép&%té/gelt eg\ﬁleﬁgrﬁprtpg eqwo{cqu]e%%sag% 825‘%@&@&%8%06%&&3 are
prJeféraBﬁi ﬁ@dﬁ%@d iBROPE RS BAEISERf. Tﬁ?lbh)dmdﬁﬁl Friast loe Faredumn
or nor bor nadi ene.

Very sulitable
cczmﬁmesosmtenmfmma@@ma@rmn be @mﬂqﬁe@rlg (@ 8rst stage(s) and the

C(gch}%glggrli thg'nrﬁ%g égfeyﬁ@d?cgg Or??a YodHeeBO6. & SRGLNTET S

éﬁsf@rn@naomwﬂﬁymét‘s)mnﬁg atiirend olepelat emighbr
propene et hene- 1, 4- hexadi ene terpol

dqstrlmrhremczdtqm@palsgm@e& o1 NS CAROVTTGHS Bewneqwoéé'd)fd”“‘“mOda'

VT% G‘:CF@ it %}h} ?gsﬁﬂitgjél%% %%nt q%ﬁpc% E?H‘{ﬁ ”c\)régg)i‘{ﬁuelﬂ :ﬂéé&t#b’cascades by

anI?m*gCUlﬁQFéht*h@drog@hﬁnﬂ/abdiﬁfef‘errdmoﬁwdmnrﬂ@rOchmentrﬁhms In
meri zation can be carried out sol utio

ad@lmn by a§9@ﬁ&w@lﬁ6ﬁ%ﬁ0m%qw PRierdR A dvo oMyl [RARPY
e agcq% y?r?era \I@ MBal" bifksEal S ABEmeaE! rttigbéhaviour can be

_ rent reacti on zones. As an exanrpl e,
rédngadt copol yners are 10 preferably produced in nore

cont Jﬁges&%tpz%ﬁ R ThATreTE Ee R S Asa b 1§ At pvention
cﬁﬁ %%Stéssegi %talﬁé&%rﬁ;ﬁﬁeﬁt%@ﬁ% soNYnefkatidinobsiefins or

secuti ve stage(s) Honopol ynmers or .
preorkily cmwmmnen e atgeastonsmalkKtarappURd abelgents of Main

q?;lgtjé%wq)f L%Tg@%rPcﬁr}W??%d ot eXamie ARGHARIM YR, magnesium
alky! 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 aikyl 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
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15 nol ecul ar wei ght distribution can be produced in

two or nmulti reactor cascades by applying different
waypdieopgesa4 and/ or di fferent conmonomer concent r aPCOMS2005/043421

addi tion, by applying different conobnoner contents in

two or nmulti reactor cascades, polyners wi th broad,

bi nodal i modal el t

| _
topush § gitalvstRy stard CotmsEma ot Gek ot ef e Biacenes,

Aﬁ@ﬁ@"ﬂ%l’}&v\b%rtrﬁﬁreocﬂlﬁéﬁiﬁt daf&?ﬁ@y@fém@ ahtHeEpresest lﬁﬁentlon can be
sol e catal yst conponent for the polynerization of

ugecas msmisturepr ef erably in conbination with at | east

97 B RS A Bl B B e AR T e

gsgl.um al kyl or lithiumal kyl or an al um noxane.
The al kyl conpound is added to the 25 nononer  or

suspéhgicatalye syaianmasiee serpliss tortee Raemadziiearsystem as a

f
s%%ﬂk&g%r in tM%I fépmcogo%népo néxsgdgﬁc?cﬁ%ﬁjo&]t@ngﬁr rbﬁ)éb)é treated
witlidddrt ¥orfpohbetsieocimes pavsitids, Ais, anmb(Eertm:aaomaIet loettesre

nore than one reactor to prepare ol efin

melgningy 4 the saldlysbereign) isdp haumersred intortge é%%‘FtQF togéthprwith the
m%?ﬁéﬁgiﬁﬂaegﬁbé%eﬁz@d B?ﬁe n%‘?:oﬁL i‘iur@&o 'E'S’é' 5dl§ﬂ%gﬁ‘ied the mixing

res I ng behavi our,
umibanmmwdmien@hmaﬁé)ﬁﬁdfémwm@éﬂl U82005/ 043421 to

ot ab voReRd®! aR A E IR 3° p0anbFEHE o6 B4 palich fren BE used in
theg3rat¥ss o?th%t p?r@?.eﬁlfm‘é/@ﬁndﬁ ?éreé‘%amﬂ\éQBtIMWO\F@fhe%méléed

as a m xture. mol ar mass regul ator and/ or
monghaagy of He deflm ‘pptyynemyujgeg@ﬁal ités poskibdle to uste all antistatics,

Wi arersuiabon ot BRlvratEh el R B I ose the

antEtAlieHirecthUBREMS SBlyinridatiors pambenher togshdravith or separately
treated w'th inert conponents such as paraffins,

froml the aatalyaieysterndisgehi eve better metering. If the

;3 g; Jﬁ%&)o&%ﬁ%& rBrl{lgBa '1198] ?gly}sp Egstfanf?e éf,ef@é @?éser}t invention

dn@@@mem@wnaetmmcme carstein rhdﬂﬁnms XNﬁ@gglmﬂmérates or
and the netering line are preferaply coo

depRsISATRARiANGS T i POVEICEaHOB LSRG s casaiet ystam af the

pr%lsgﬂpﬁllveﬁﬁg be used in the process of the present
nven or exanple to inprove the particle

The catalyst systems of the present invention give polymers such as
polypropylene having a low content of catalyst residues, high molecular weight
and cover a broad range of stereospecificity and regiospecificity.

The copolymers which can be prepared using the catalyst system based on
metallocenes of formula 1d of the present invention have a significantly higher
molar mass compared to the prior art. At the same time, such copolymers can be
prepared using the catalyst system of the present invention at a high productivity
and at industrially relevant process parameters without deposit formation.

The polymers prepared by the process of the present invention are suitable,
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nor phol ogy of the olefin polynmer. In general it is
possible to use all antistatics, 15 which are suitable
woOonowloeéi4m pol yrmeri zati on processes. It is prePernsehosos3421
dose the antistatic directly into the polynerization
system either together with or separately fromthe

ingiryat ‘SRpanRngoeRics Leh AT TTRrE AR, HpRkH Hoided
pééf‘é,{f%@] Hfchd, apsTBIoRN A0 BttRBriied dllodPbddiBe Suchiais pipes

gl onerates or 20 deposits are obtained in the
wiplolexneltént aropsmtiesi ng t he catal yst system of the

e oFBh SRR By FE RSB B BT PReflod REoa iR o, e
foﬂO\bvmr/]g ERfAheet. dfhec@baipesitivesBxatiipies dre gbsentbe dot esmparison

wei ght and cover a broad range of stereospecificity
purpeses gntysascde net tiystrate thedn&I¥®Nyner s whi ch can be
prepared using the catal yst system based on

nmetal | ocenes of fornmula | d of the present invention

have a significantly hi ghEXAMRILE®S nass conpared to

the prior art. At the sane time, such copolynmers can
Gpaeral fEpeadiiesisi ng t he catal yst system of the present

| nveRp o0 Abiis RogwRisdnGdd ¥iil yndetMigh usMeUSERIEAK kéchniques
rel evalﬁ)t process paraneters w thout d%posu formation.
030 ahvedoxnal sopeapawed: pyrgedewith ergassaind drieé oyee swnecular
dnvention are suitable, 53 WD 2006/060544
SIPYe3 D8XWBYFEB43421 in particular, for producing

pr Od‘Fﬁé?,oﬁ/rH‘éis gﬁo&h&% gnd thd ABBsllotenbiuSEl vite BMafgsierized by

I I"'ms, sh

parts, eets, caps, closures, bottles or |arge
THhOMBW I NMR, BSEH GRCpinddR speictmses@el | ent

properties. The invention_is further illustrated by,
but ﬁé? frioﬁ?\gw(ge%bmgvgiloms e SW%J%J}%I he 5 follow ng
Exanppes poffpopgyfstiar ati ve Exanpl es are resented for
compari son urposes only and do not illustrate the

i nveMG gnnet €S Ceneral Procedures 10 All

prep Li [ out under argon using
Schl ?ﬁ@ tségﬂﬁﬁéég\g?agéa%}%{egggl ove box. All solvents

wer enpuRrggd Wi th argon and dried over nol ecul ar

si eves before use. The polyners produced and the
met aMNoT ¥is68sitisBIMPEF & EMar@ct eri zed by

M, = weight average molar mass of the polymer in g/mol

M. / My, = polydispersity, determined by gel permeation chromatography
(GPC)
MFR = melt flow rate, measured at 230 °C. with a load of 2,16 kg (ISO

1133)
m.p. = polymer melting point in °C., determined by differential scanning

calorimetry
(DSC, ISO 3146) with a 1** heating / cooling / 2" heating rate of 20 °C. /

min
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"HNWR, 13CGNWR DSC, GPC and IR spectroscopy. 15 The
froll owi ng abbreviations are enployed: PP =

woabospeaiayl ene MC = netal | ocene Cat = support ed#CT/US2005/043421
catal yst system h = hour 20 VN = viscosity nunber in
cnB /g MV = wei ght average nol ar mass of the pol yner

o, e, RO TR IRLL el 5 By soamin

caBAfetod at 230 C. with a Ioad of 2,16 kg (1SO 25
1133) mp. = polymer nmelting point in C, determ ned
by d(3$Greonditionsseemabave) cal ori metry (DSC, | SO 3146)

vvlth t oling / 2nd heating rate of 20

& T RBah el BE 20 S80544° per Us200s) 049423 Tg =

gl aS$hé efH)sdrid eonteptpResiolyraeiswés detiatrimed by dR@nd 13C-NMR
differential scanning calorinetry (DSC, conditions
SRRArQsEOR) Room tenperature: 20 C. 5 The et hyl ene

content of copolymers was determined by IR and 13C NWR
spectroscopy. Exanple 1: Preparation of

Di - nEkemplist Prestingtibn of DimetdylsikbnedlyitisPrmethyl-4-(4'-tert-
but Iphenyl)|ndene) 10 10.9 g (41.5 mmol es) of
bqty}ﬁ!tewyi indepa) - tert - butyl phenyl ) - 1- i ndene were

intr T@@?%ﬂ' 5‘?1%6%%) %etthgl ﬂ-?@’ete@ﬂgut%ﬂp P/Bf1 'Hdﬁne were

and |th| uene)
mndxdiaded\nrttdxdgo mhtoértmlupne and 41 mbcﬂﬁ'l'tl'dfrrﬁiftdaiﬁﬂdnl-ﬁftﬂebu‘[y“'thlum

e e e R PR 4 BB oatr i
a&@ﬁloﬁ'lé QYRBIEk®, thEGhixttetiMs héeted it 80°8.-dhdBtirfetlatrthis
temperature for one hour. It was allowed to cool to 40°C, and then 5.8 mL (20.7
mmoles) 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, CDCls):

7.42-7.04 (m, 14H, arom-H), 6.72 (s, br, 2H, olefin-H indene), 3.60, 3.48
(each s, each 1H, SiC-H), 2.04, 2.02 (each s, each 3H, CHg), 1.33, 1.31 (each s,
each 9H, tert-butyl), 1.20-1.02 (m, 16H, aliph-H), 0.78-0.72 (m, 6H, CHg), 0.67-
0.50 (m, 4H, aliph-H).
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15 mmol es) of di-n-hexyldichlorosilane were slowy

added dropwi se. After this addition, the reaction
weabustocerdswas stirred for three hours at 60C aRdTiIS2005/043421

overni ght at roomtenperature. 60 nL of water were

added, and the phases that formwere separated. The

P B e 25 PIES- VS Bl Pl e e 2t e

but@?p@r'enﬂf) id@Shylzirebniued dieARridé0 The conbi ned organi c
hases were dried over magnesium sulfate. After

sepa? 8tg 610. aafmmoaéeam@demhmsdamedlalbla(%n@bvkréﬂﬂ -{gals
bl&ﬁ;{[ﬁg\\/edl())@ﬂgﬁtﬁ?ﬁer[eﬁﬁ%rg@gqeldvﬁ%p&g (5#1 'P?glelﬂﬁll %melrmgnd 8.1 mL of n-

bid§HiHi ! SISy t2 5 M in toluene) were added at room temperature After this
bi's(2-nmethyl-4-(4'-tent- but e ) i ndene
el

agdditiomwes qofrnalew dhe rr@xtureswe8§tlr qrpight @ th%%mpq’eture It

wé's_l' fglo (eg(t%qu\%d tﬁ?ﬂf# 91 d nE’}OO e@'ﬁé&%éhwgﬁ 9&E[Faaai:'honde were
aédecfﬁrodbr@roﬁh ﬂﬂ@r the addifidn o?—2@¥nl( Raletifyl B thmixture was

1 (each s, each 9H, tert-buty

aliovpeyl 1o, warr'mtp rcnern temperailFg andwmtbwemah(r@p fthv?/Q:heyrs at this

e 37t (s H S IRGPIRHER s e g

filkdr-ahdhexsthed baseditnl 20 s Lfraethyl ethe( AThé eesidue was then dried in
but yl phenyl ) -i ndenyl ) zirconi um di chl oride 7.3, (1:1 (10.1
am@itpbig)p yacuum. The désired product was obtained in a yield of 4.9 g (65%)

aﬁataf}ﬁgﬁgggqsiét%ﬁ@byl bi s(2-methyl -4-(4' -tert-

ne were introduced into 80 nL of
di eth-y-NI\ﬂilRi(GOO MHd, 8DCIyYL of n 5 butyl lithium solution

N1 o7 095 e cher omeld): 2ol aratt o, T3 thge20H, aliph-H),
1?}1'(8(:1381; ?{Ehﬁﬁ)&oé@g {813, ¢Apperature. It was cool ed

(10. 17 nmmol es) of zirconium
tetrachl orlde wer e added in portions. After the

addi ti on rrLofdl wyl .ether, the m xtur

a1 obkamle FaPiEpa e of P tRit neciis Get el 0 tert-buty-
pﬁéhﬂfrﬁferfw)&lrbdﬁluﬁ?dfcﬁlo%eth' s 10 ten‘perature The
precipitate t hat forns was separated throu

frit14%gdPdekmales)as2- raﬁﬂwwvés(ﬁeéertrha’@/metrwﬂztmﬁ@r@fwere

L 0228 SR8 R A2y ot

nBugyliithitim 4ofitidn(BHM inasidene) wereradded althourinérription at room
temperature. After this addition was complete, the mixture was heated to 80°C
and stirred for one hour at this temperature. It was allowed to cool to 40°C, then
33.6 g (0.26 moles) of dimethyldichlorosilane were added dropwise to this reaction
solution. The reaction solution was stirred for three hours at 60°C. It was cooled
to room temperature, and then 218 mL of an n-butyllithium solution (2.5 M in
toluene) were added dropwise. After this addition was complete, the solution was
heated to 80°C and stirred for one hour at this temperature. It was allowed to cool

to room temperature, then 71.1 g (0.305 moles) of zirconium tetrachloride were
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1H NVR (400 MHz, CDCI3): 15 7.60-6.96 (m 16H,
aromH), 2.22 (s, 6H CH3), 1.87-1.35 (m.20H,
wabkbgheedus 1.31 (s, 18H, tent-butyl ), 0.92 (PCTAIS005/043421
CH3) . Exanple 3: Preparation of
D net hyl si | anedi yl bi s(2- net hyI 4-(4' -tert-butyl -

NI SRR MR R RO ST

pr}ég{p‘rﬁg% meftcngﬁ§ Wa‘s%ﬁﬁgg%&é%{bygptréaﬁéﬂﬁfj‘%@m dé’?nt‘f@d 8kss filter

of uran ['1thium
asdthen carefdlyswashed wibh GféﬁemL\mrﬁom{j@ifddtmhydmﬂnran The residue

wégbﬁééﬁxﬁfab?&l Pl LY BPREC IEGOuA e e 3 VeRlof 168 g

/?)rérﬁijvﬁlﬂra PREMB8Y Fatd) of 1S TIRIMReARS h%st'He élaﬁarated in an
al I'owed to cool to 40C, then 25 33.6 nol es) of

adiiitienaidtelp dhbbtais selantivaneatalystsifar piop wn% @otwnemaétlon
react, | S t,,QnN. reaction solution was stirred
for t%mRh@bb g? %é@ﬁ* It was cooled to room
t enpe6aLEIBE, (nﬁnl@H @%mm)s m Qé 3 MesBOH), 2. I214U(§1 3H, rac-CHs),

solution (2.5 Min toluene) were ‘added dropwi se

1.Abt(er 1.6M,anegeiSilVien, has-t8RdMmetd, H,ttwérbé,l&\rluﬁa%ﬁll\(kﬁzs) 1.23 (s,
C and stirred for one hour at this

1?&%@%&@@ It was allowed to cool 30 to room

tenperature, then 71.1 g (0.305 noles) of zirconium

tetrachloride were 56 WD 2006/ Q6&ﬁ44 . .
pCT/ Expuue di Syenaratian of Dimeppibischdetyd . Shepzriderydsilane

StirRed i 61"%*@;0%3%38 ﬁimél %@fg‘]ﬁt i?ﬁmeﬂ& ‘?ﬁnkﬁ}{%%f% h@ﬂ{gl 4.5

forns was separat rough a fri
bghzasisddneé bad 2- memyﬂ-ﬁembeazcaﬁdélhg imas midof/\ieltltahwmfutan was

BT 1 SRl TAEEET 105 5 ) B
u%&@r' r@ﬁlﬁﬁ fdrondhdur 818 e%rthﬁlrig il §o|uﬁ’c§h WhS Qhéﬁbb@e@fdropwse at

e | soners mnust ese arated in an di tional
rsine perhpedite o & edlation oéZ:ﬁdtgzl(i&ﬂsrnmombpfﬁplyhet’fwldlchlorosnane

A E T o
Thé‘?eé&t@n soI&hé‘r@m@% thén 56bleﬂﬂ§¢o§lﬂ\@ﬁberétu3§ahd%ﬁ)wém into ice
H tert-butyl, rac-S Me2), 1.23 (s, 10

wmo T@qsgquwma;swawwtg@lly@xtr@pted with 60 mL of diethyl ether.

t h t 4
BB R B e AR SRR 8so e vt wes
rdfhoniad 8n@th@ rémddyy vad parifibe byaiotdienehedrdlatography. The desired
2-met hyl - 6, 7- benzoi ndene in 65 nL of tetrahydrofuran
pregleict was isolated in a yield of 4.85 g (60%).
"H-NMR (400 MHz, CDCl3):
8.01-7.36 (m, 12H, arom-H), 7.21 (s, br, 2H, olefin-H indene), 3.96 (s, 2H,

SiC-H), 2.43 (s, 6H, CH3), -0.22 (s, 6H, SiMe).

Example 5: Preparation of Dimethylsilanediylbis(2-methyl-4,5-
benzoindenyl)zirconium dichloride
A solution of 3.0 g (7.2 mmoles) of dimethylbis(2-methyl-4,5-benzo-
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15 treated with 15.6 nL of an n-butyllithium solution
(2.5 Min hexane) and heated under reflux for one

waawe/060¥3e resulting red solution was then addedT/us2005/043421
dropwi se at roomtenperature to a solution of 2.51 g
(19.4 mol es) of dinmethyldichlorosilane in 10 niL of

THE d th |t i luti

inpry ST Reh P gy ePenifiot el bt T B LR HEL ofendr
b@t&}nﬂtmdn{ SolUAGM(Z.8 MR BbxaSe Pl §tRtecefdr Bt foureait 28om
wat er. The aqueous phase was repeatedly extracted with

tetperatse. Thetregetiont saution wasgoowddodl’ an@hzﬁﬁagé?ﬁa@mol%) of

RS Sa ol TRSBSHAL Vb ARG ARLAGHH NP sottion

wa 5 VATRRs @M@Ynte r‘éﬁﬁbré?ﬂj stitfRfef twdddurs at ﬁﬁ@ﬂemr&ar@ture
vield of 485 % . " H NVR (400 Mz, CDC

TBe @Iealpmaate(thﬁt f%zms veasofitadpd thropgh @sG3HTitted IQIaS‘Zﬂ fdtar @nd the

en\?\r)@g 7 rkggz\slHl‘th Ejg%ﬂ'fbéileégyl %@{Qﬂ*&eﬂ %@ was then dried
ka Uﬁémﬁqsbhélﬂ%ﬂd&élmcﬁbm ds-obtdined in a yield of 2.32 g (56%) with

benzoi ndenyl ) zi r coni um di chl ori de 30 A solution of 3.0
a gag:mesoiatioe abeut #ilrdteyipemeromyst hg separatgd iy g-suppequent

0 4 30
15 R AR Bl et 1
]?utyngu\l:]MRu(nto@?Mthj GIC(I@ 5 Mltn hex$ne) and stirred

or ours at room er r r
sol ufi%n’ \ﬂ&s(”bo%l"é@rf’@ U ?a%g (gfg'b %’Qf}vﬁ%f@é) Chlp)-
zirconiumtetrachl oride were added in portions. After

this addition, the solution 5 was warned to room
t enpExample GarRiepanatloecbff[mme:tlvwbih@jmttaylirndlans(l)silane

hat f
t nr odgho 684 et orel R as ek iadtRgunta S A of
n@n %Wdf'Tl—ﬁ: Hnd4 8irRL Y h- b%‘tyhﬁthiurﬁ he. Hﬁﬁih%ﬂ@ene) were

vvastﬁ r|e in'a vacuum and t desi red product
addad wmauh emenrmptwm@tgbonotemp@attge( Mw thistaslditipn was complete,

1:1.. Th
ecipiAGoyof gl iRl apd siey ap s REhPaA e Pl opp pour. trwas
am’éﬂ 3((%%8%5@4703%9376@%@(6 k%ﬂ;ﬁ rrhrﬁ?l‘gﬁ?ﬁf dlmé"fhgq%rﬂé‘r@@llane were
sichdy addleﬁ@irc()@msé AfteCH3is. addEJomiﬂeere&ctlQn espdi.rtwn was efirred for

RBINGSTS 81 OO GBr IR ARG PatT {GRREER Tt 40 17l ofater were
a8&ed and the phases that form were separated. The organic phase was washed
with 100 mL of water, and the agueous 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, CDCl3):

7.55-7.12 (m, 8H, arom-H), 6.40 (s, br, 2H, olefin-H indene), 3.51, 3.48
(each s, each 1H, SiC-H), 2.09, 2.04 (each s, each 3H, CHz), 1.71 (s, 6H, CHj3),
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 caiahvsibiansupe/ians Pobims

toluene and 13 nL of THF, and 24.6 nL of
n-butyllithium (2.5 Min toluene) were added w thout
wOnomro6esati on at roomtenperature. After this addiuszmso43421
was conplete, the m xture was heated to 80C and
stirred at this tenperature for one hour. It was
IIovvﬁe ch ol to 40C, then 3.96 g (30.7 mmol es) of
t A'CFAor osi | ane were 20 sl ow y added dropw se.
After this addition, the reaction solution was stirred
for three hours at 60C and then overnight at room
t enpExample 7: Poeparaiion i lumetiyisianadivdis@nmethdingeryd drconium
d‘&Fﬁtﬁdformwere separated. The organi ¢ phase was washed
f00 mL of water, and the aqueous phase was
ext r AGoRetidnmefeR0 tg (1858 Wirhbles) oﬁd]tr@thydb|sw®netbyl0fdenyl)sﬂane in

t ol uene. The conbi ned organic¢ hase %F
45 SRR HPRAES URALS Wi DALoH 43 MRy IAIUA Solution
I I
PUTSAA ry 9 HSor 0 sctor

sélagon achs quodstliet O%andﬂo&&ge{@ 9 mnwlgs)edﬁdam‘on&rﬁ@etgachloride
(84% (purlty 999 . 1H NMWR y‘ﬁ) %‘2
wers adéed i paitions. éfieo this, adsi.rtlonzthe %ﬂle?@rh s hRALRR 1O fotm

te?ﬁ%@t@e%ggcﬁqwgﬂg? ’ho%?% ?t tzh lssﬁegﬁieqﬂsa 2rr%§m \e/-\%lp%te that

fo?@@ﬁk@@ﬂﬁé%dl?ﬁfﬂu@ﬂaw% Di2d2lassHilRs, 4rsd tiaresBivde@ps washed

TRl Lo P LN O s e 0 v, and
d%él?&i ﬁchgﬁt ?/E'SA&‘P%{HFH‘?H a:}f 8 0@1939( é%@%ﬁ‘mﬂﬁé}a@heso ratio close

I nde )SI ane in
td etir thdscmﬁarsanmuxahlse tsepatasteld Wi a Bubgequent stép tmobtain selective

I|th| msol é)'% 5 Min hexane) and stirred
r&?ﬂ ature. The reaction

sol ut 00qdedcri9c and 1.84 g (7.9 mol es) of
zZi rcoﬂmw?@trach | "or | de9 were added in portions. After

t hi s 7ada6185dm, 10t aromatl).ch2ds arb£2ie), fle2d (fo B @liph-H).
tenperature and stirred for two hours at this
tenperature. The precipitate that fornms was filtered

t hr oggnwpIed: fPre éféilogﬂ @fSSInfetlﬁ)lllﬁB?Z m@ﬂhylhephesylmuenybslane
washed once wt of dieth et her. The resid

was BHeg (38 |8e”dm0‘he-°a Qfé’cm%l?yl‘&riH“QW@n 888 Welg IF fto 180
nﬁgf t?g@%%\e%r?c{ 3)618‘7\_0& ?‘-l%oﬂi rill‘l §.9|1 AL Qiga/gurtgll{muﬁ sglutlon (2.5 Min

tS6eFE Alek added wihsedtrtuption at tcmmhemperswlrecAﬁeetmaddltlon
w%%tc%lrr){s&atse ftr?er mFIJ;t(L)lre l/v%gehe%(%leg {ge 8r(|)°ZCa£m stirred at this temperature for
one hour. It was allowed to cool to 40°C, then 2.5 g (19.4 mmoles) of
dimethyldichlorosilane were slowly added dropwise. After this addition, the
reaction solution was stirred for three hours at 60°C and then overnight at room
temperature. 80 mL of water were added and the phases that form were
separated. The organic phase was washed with 80 mL of water, and the aqueous
phase was extracted three times with a total of 80 mL of toluene. The combined

organic phases were dried over magnesium sulfate. After separation of the
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1H NMR (400 MHz, CDCI3): 7.75-6.85 (m 10H, aromH),

2.24 (s, 6H CH3), 1.25 (s, 6H, aliph-H). Exanple 8:
weoene@acets on of PCT/US2005/043421

Di net hyl bi s(2- net hyl - 4- phenyl i ndenyl )silane 20 8.0 g

(38.8 mmol es) of 2-nethyl-4-phenylindene were

B OHHE A et s AAEDH e Rt T by

cdlohitestabnisesrapHged heiddsirat prodwstrwigns Isofated if agield of 7.27 g
tenperature. After this addition was conplete, the
(G@%1 (pusitynBE”heat ed to 80C and stirred at this

t It 1 oved t |t
100 RMRIBOMIEERERE o) of 25 T O o0 e

dl WEVWLHHQMWMGH lagove- i 1667 55 (s \biry2td ddiefined opleneg. 3.76 (s, 2H,
ter this additjon the gkgg&w%n sol uti on was
SQ Hr 2d 7181 Bl hEEls) nB A0 (Mt &d then overni ght at
room tenperature. 80 nL of water were added and the

phases that formwere separated. The organi c phase
was Emahnle 8t Pregdration of Divaethy|silanddiyiizs@guethys-4- phase

was e ed three s with a total of 80 nL of

phenyiE @”%ﬂ@‘)@&%ﬂl‘%ﬁo organi ¢ phases were dried

over Wind ) &F Biméthl BllaseRpiba(RAReplyl-4 ptendBindene were
2006 %gﬁivPCﬂ }Lﬁls 005}%432 1a rmglnes(l umesgl Ja'fb?:ﬁe l;’tglhe

ingrolduead intaS0rrahwmf elisthpldethere and<3.aual mgnpubutwlhﬂuuwolutlon (2.5

I\/f I Jgg}:eggy {Iv%rr%ta%gﬁ %?ﬁqorgquysgﬁat?r%o gﬁ%fjﬂlﬁé ?8@@% /awas complete,

the"h'\%e(\ﬁQQ sifréd o@@ﬁﬁ@)t athig tedpérdtdrd Nt \Mé‘d‘bocﬂé@m BhC, then
5 (s, br, 2H, olefin-H indene), 3.76 (s, 2H,

23{9@ Q. 72nm@le(s$ of BinorﬂBB\)tetramIQOde meremc@eﬂmportlons 20 mL of

d@ﬁ}p&%ﬁhﬁ@/}/@g[@é&%ﬂa &,h ontfenﬂlfﬂﬂn was heated to room temperature and
sﬂﬂ?&!‘%r‘tﬂ/@q{ﬁdré At frfi®MrHpe@iid! amedsrebibifatd thnt fdhs’was filtered

nmol es)

thapugh layCB% fmttmle@leys filtey 2ndrvephed angaavith 20 Mlepfdigiinb ether. The

GBIt B P eluShafp Faimeb g BRG BrdthPlias
oﬁﬂﬂﬁéﬂ ta Yiefot 870y 655%)?W|th\étrac rése ratibdclbseto ﬁ\as The isomers
nplete, the mxture was stirred ove

ht a
thUé;ﬁbér%lP@f@ed lin am@sgg@q&r@t@t@@tq)@btaﬂm §ﬁfe‘3§ gat@ Yé%%c’f propylene
gweerﬁz)atl% zirconiumtetrachl ori de were added in
ions. 20 nL of 15 diethyl ether were added, then

t he éHlNMRC(ﬂO@la\ﬂHlae@Déﬂg)to roomtenper ature and
sti rred faor

S eerH608 (e drar a4 (4 SRR 150 §'BH, SiMe,)

Example 10: Preparation of Di-n-hexylgermanediylbis(2-methyl-4-(4’-tert-
butylphenyl)indene)

12.3 g (46.9 mmoles) of 2-methyl-4-(4'-tert-butylphenyl)-1-indene were
introduced into 190 mL of toluene and 11 mL of THF, and 18.8 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
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through a G3 fritted glass filter and washed once with

20 nL of diethyl ether. The residue was then dried in
wanowioceaunp vacuum and the desired product WaRET/US2005/043421

obtained in a yield of 3.70 g (55% wth a rac: neso

ratio close to 1:1. The isoners 20 nust be separated

eI ke STV B SR B P bt
m%cﬁ@%}%f%@ n(lﬁ'éxyl(ﬁbhlo?dg@ﬁnﬁhe WerAs|b®ly @c!'diedfdiﬁbw@e 3Bfter this
Si Me2) Exanpl e 10: Preparation

adzimwn Hbﬁye@@rqmdﬁlqn wes gtirragtfagthrae (n.q;ura @trQQ°C and then

oBIHLARBE R B5EBEN 42 ) B3T3 g e s
fohﬂ%é’t‘é“&%érét@ﬁo THYorganRfp Ha@euwag v@@he& With-106 mlH6t water and

of n- butylllthlum (2.5 Min taluene

thacmwowmprh@@e Was extragied tmegttlrm%mth@ﬁ@éal &f 1P8. mEquf é@luene

T cBEmEEOsE Ry e o ot e AR
séfﬁTéﬂ&?—@ﬂ@(e%g AdsiubresmRiatbe sohvant ans removed| anmse residue
al l owed to cool to 40C, then 7.4 8(235 nmol es)

was pnrnh@&w@pm@rcbwﬁ*ﬁa@nmre ke %%%E@@&C&r'@pv@'é‘é

o SR RA PS R TRle) 38 s n

ylélﬁ%ﬂﬂem%e(ﬁat’/w][(ﬁunmﬁ%) of water were added and the
phasgs that 5 form separated. The organi c phase
was QIMHGOC\AﬁQ%f water, and the aqueous

phasg syas éf?)ffr[‘_ﬁgFlg% ré) eplgTRS Py izih @lehﬁlhalnd%e}o%ats 50

of toluen d organi ¢’ phases were dri ed
(eachrs, waghdsi, BiCs), 2206 2 og (%ch s.epachadil oGHe), 1t3fe 1.33 (each s,

TRl 1o W AP 1 o
o.%mqmpan i.e., di-n 10

germa edlylbls(é met hyl -4-(4' -tert-butyl phenyl)in
dene), was isolated in a yield of 11.0 g (61 %

ary t¥mn§%/311 E&%Qa’vr?gé“gf’ DiShegieanatiiilse: S'h‘ét@l‘gg (4-tert-

b@tyﬁﬁen&ﬁﬂﬁdﬁb@l)zﬁ@@hmh tichidrigeH) , 2. 06, 2.02 (each s,
1.3 1.33 (each s, 15 each

t er t 655 {82 mmofes) of dvnmxylg@tumaapdmlp #2: m@thygl;40(47~iert-
b&’mphenyl HRhe Wargntrdam2dliflo 46'mibk Bt ether, and 6.6 mL of n-

butyliithium solution (2.5 M in toluene) were added at room temperature. After this
addition was complete, the mixture was stirred overnight at this temperature. It
was cooled to 0°C, and then 1.9 g (8.2 mmoles) of zirconium tetrachloride were
added in portions. After the addition of 20 mL of diethyl ether, the mixture was
allowed to warm to room temperature and was then stirred for two hours at this
temperature. The precipitate that forms was separated through a G3 fritted glass
filter and washed once with 10 mL of diethyl ether. The residue was then dried in
an oil-pump vacuum. The desired product was obtained in a yield of 3.6 g (47%)

and a rac:meso ratio > 20:1.
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Exanpl e 11: Preparation of
Di n- hexyl ger manedi yl bi s(2-nmethyl -4-(4' -tert-
wouabosloebsamyl ) - i ndenyl ) zi rconi um di chl ori de 20 8CB/U§2005/043421
(8 2 mmol es) of
- n- hexyl ger manedi yl bi s(2-nethyl -4-(4'-tert-

buty h i ntroduced into 80 niL of

di et H@ﬂ\ﬁ\@%ﬁébaﬁ'ﬂa éﬁg;%_ of n- butyllithium solution

(2. 57MalnoBqhilaBs), e Rodesl (AtGH aoMm)t ergpet 30URe. 20 H, aliph-
After thi's addition was conplete, the m xture was

Hsit1.86del tRibriarichitydt0.D4i(s %rﬁié:r)at ure. It was cool ed

to OC, and then 1.9 g (8.2 muol es) of zirconium
tetrachl oride were 25 added in portions. After the

addi Examplé 120 Prépartich of Qyclobiekglmetiyd)sianddlyibis{@enethyl-4-(4'-

allowed to warmto roomtenperature and was then
f@i‘b\dﬁyéﬁhqf@f')“ﬂ@@ﬁﬁours at this tenperature. The

pr ec t M’%ﬁﬁ ar
fri t%}g)loé gf%%srﬁﬁ‘ l er an \Xg hed?%'ﬁg%ﬂ/wh%ﬁg%ﬁr@nfe were
mlnoeIUb&(ﬂ irgd I68r mL OBfdoluesé dnd 4vad. d)ﬂﬂélﬂlF danced.5 mL m‘m-butylllthlum
I-purrp va uum TedeS|red prodyc s obtained i

(%/595\{7 & o werepaged eENou dntgriug Olﬂ@ fPam femperatyre; After this
W&O%ﬁﬁg%éhg q&tyﬁ%/ t%"éféﬁ%o go*z': BINR s(tﬁ'% é\f"t'ﬁrs

arom 23 (s,

te&n@&aﬂuré@or(dme ROuH, It alaspditowdd, tolcaf td 80°G,&Hen 5 8 mL (20 7
tert-butyl), 0.94 (tt 6H, CH3). 5 Exanple
m@ga}@tdmphﬁxyl(me hyl)dlchlorosnane were slowly added dropwise. After

trf’% l{jglﬂﬁﬁyﬂh{aﬁé%ﬁ %IQ@%EWQQ %Irﬁa‘ozf W}élhour ét ?O%F and then

overmRiH vk rdorﬁélemb@fétumﬂad) ﬁh_eﬁﬁ’\lvhtéwaé%id@ed@rﬁj the phases that
I ntroduced into 68 nL of toluene and 4 nlL of THF, and

f@grBwate $#paratagt yThe ofganis phasswrsiwasheduitie LovBkE of water, and

added
I R AL
co@bfed @Pdn&tpﬁds%@ vadretdticdl overmagaddinm s‘wfet@nAﬁboseparatlon of
It was allowed to cool to 40C, then 5.8 nL

theniegagsiym syitatenibryROMASE MAS) TGMaMes: éﬁﬂlt%ée%'ﬁ% was purified by

W ddition, the

C(?IEPPM %f%rﬁﬂgag?%“ o ﬁ]% d% epJogiUbts ree hours at 60C
CW‘?Q?%GJHXMIWH@UMW meemwgn@éﬁﬁf_bggﬁ?mﬁne) was
isptaiad it éd'e'qLIQg?c?rfgag‘ﬂ% S@é’gy@s) Washed with 25 niL of

wat en u hase was extracted twice with

a tot%lws (ggb?r\ﬂﬁgfetggﬁsugne The conbi ned organic .

phas&s4548.08 (dv,iteldH, arem-ifh gnés (wirtletn-El indeoe), 3.61 (s, 1H, SIC-
HERAGLs, 3, Benzyl-H), 2.21, 2.06 (each s, each 3H, CHy),1.81-1.23 (m, 11H,

aliph-H), 1.38, 1.37 (each s, each 9H, tert-butyl), 0.18 (s, 3H, Me).

Example 13: Preparation of Cyclohexyl(methyl)silanediylbis(2-methyl-4-(4'-
tert-butyl-phenyl)indenyl)zirconium dichloride

7.0 g (10.8 mmoles) of cyclohexyl(methyl)silanediylbis(2-methyl-4-(4'-tert-
butylphenyl)indene) were introduced into 70 mL of diethyl ether, and 8.6 mL of an
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the nagnesium sul fate, the solvent was renoved, and
the residue was purified by colum chromatography.

woheoetheeiss ed product, i.e., 20 PCT/US2005/043421

cycl ohexyl (et hyl) sil anedi yl bi s(2-nmethyl -4-(4"-tert-bu
tylphenyl)lndene) was isolated in a yleld of 2.35 g

e b Sl (2% s olEns fRerplged B oy ddaperafurg] ter

thisadditibh w‘és@on‘rblet& tﬁ@ rr(lﬁtu ré Waslmlhreyil O\Aé)fnlght 2ﬂth|§tdmperatu re.
(each s, each 3H, -1.23 (m

It avasgioolgd to10%3, and mn(?eé&rg §0.&mepoles] 0&%F®W¢PVaCh'0r'de

oot bRl TERRRRUE Ve BUBBAST S rs at room

tén@déra@#éy frh@f’tﬁrétip)talédtﬁﬁy forais was separdtah by filtektion Braugh a G3

mmol es)

fr@tﬁdlmfyte(rmw;@d tisaiing srloofdithyl sthers Thegepidue was

th&% ({Jrk%gy hge{?'hcgy bhhﬁ%ﬁ%%ﬂfh@td&%ﬁ Ogld%ﬂy%% 8@‘?){% in a yield

o656 dSZR95) Witid 42 hc:mednutatid * RDilum sol ution (2.5 Min

tol ugn wer e added_at roomterrperature After this
addi tH bZMﬁ/a@ 0L MPEERCIDhe i xture was stirred

overflﬁrgnt‘g 8§\gr1nt q|6?.|1%?%mmg 2@?(5 gH. , 999)-¢di6t @n,0G H, aliph-

and of Zirconium

HY.et.82¢h| 18H dert-atylp bddds, 3M, bisti ons. The sol ution
was stirred for two hours at room5 tenperature. The
precipitate that fornms was separated by filtration

tthE AnipI&d 4; Pre ér%ﬂoﬁ'o?%@-rﬁéth?l% (Lﬂﬁgﬂyﬁlﬁﬂ%ﬁehwqe
getmp

of di et ether. The residue was then
mﬂengk)kilmetlayicbloro-pllanﬁ vacuum and the desired product

oo, ARG3Rdomed st Zmein iy (8 dnlle) dengyere
m?rofagcéd %o (1@0 Hq@*df tolaléﬁmalrm 5.8 m2of lMF_GHancCEB)df. mL of an n-

H, H, 1.32 (s, 18H,
bu’e'ﬂtthlbm §Q|9ﬂll0l‘1 @68 (4in mluer@.)gyere@@éwg dropwise at room

GAGERT RGP Iyt BB eheBhe b0 Vg o 0 anc

sRrE@idNdnethddy atttﬁ@tteﬁiﬁe\féﬂ&i’@ Nylvhs 1hérﬂ§l© amaj to a solution of

I ntroduced into of toluene an
2&dmRg229 nmmofesa@f dm@thSIlthQfﬁBLﬁﬁ%kﬂl zﬁq By szT*dE WhiCh has

btg\g% gsglteeﬁ %@ a‘?’?ﬁg% n%gpél‘%\%g @?Meaqg‘wérmf@td{ témperature and
wR i dt R eBRighfMthe solvent was removed in an oil-pump vacuum and the
residue was dissolved in 100 mL of toluene. The insoluble 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, CDCls)

7.3-7.0 (m, 7H, arom-H), 6.7 (s, 1H, 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, CH5-Si).

Example 15: Preparation of Dimethylsilanediyl(2-methyl-4-(4'-tert-
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stirred for one hour at this tenperature. It was then
slow added to a solution of 20- 27.7 nL (229 mmol es)

wohowioeetshy| si chl orosilane in 260 nL of THF, weCThShms/043421

been cooled to -40C. The m xture was allowed to warm
to roomtenperature and was stirred overnight. The

L G S s SR G D

i nsol16B g (b¥ t/hinomled) afrd- m@pvm;wl -4t (Al -tert-edtyphenugh1-indehe were

tilet ke il B b 0 ! it 8021 4 AL B

bgﬁllﬂﬂrugn 90&%9@(2 68 M‘n’w\“i@ﬁéﬁ?@ Whbs addXd %thau?’ln?er%dtﬁh at room

aromH), H, oefln H 1 ndene)
t&mperatlmmeﬁéf,ser tth aﬁd(tsm Bab cm)ete,ltha rhegtur@Hvas heated to 80°C and

E;grgaﬁgrgér{%%opf %tgtgfsgtp%gq@rg ucrg It was tﬁen ah'ow%o cool to r%om

ggi%%%é?ﬁg%c%w%g (ﬁ% %ozlfll‘ﬁ(grffwa%ec{otd'ed%omlse to a solution of

ZBLﬁ gl fﬂ]érmh)oles)lQﬁ(ﬁ%{memykﬂfs(ébtewﬂslymtyl@hmyl){hrt but yl phe

lrﬂq@aém%w%ﬁqrgsﬂqr@r (iél[ﬁ %Lﬁfgﬂl)yp}epveﬁ aeq?érlqgeqfé)ne hour. The
n*n!@ﬁu"ré’ Wé%eéilrfééi Svekdighirbt Rforﬁ ebmperitdRd The® 60-nff of-W'iﬁer were

of an n- butyllithiumsolution (2.6

added @né)tham’r@saal saictwiarnowere separatast. ildve @nganwhaae was

R A0 pi-bEele] odhE co ot RolORl: Bhfsed Wire qrtracted

twise witreaRetafbi1@0 nilt oM@fudree Thal dopvsifed @rgaft phaséoL@@re dried
tenperature. The resulting reaction solution was added

OM%EWQ%S[U@ aul&ﬁué\ft@hﬁlbermgz@‘f Qﬁ&gm@gmwumr@ulé@tp e solvent was
rér%a P;ﬁé e 9%311‘1 WastHJr RS Eﬂ%\p  yacuum. The desired product

Ior OSI ane 1 n uene ov

v@specbltatmﬂ iofa 9@&1 bfosrt.6 gr{8 % P(puiriky: \B0L as st :C rred
overql room t grature. Then 60 nL of water
wer e H &@deﬁﬁeE%@es whi ch form were separ at ed.

The oromni.f (ANI5A, Ui 1RBIPC 8183 (bl ackf 1 MAUBHnPfldene),

t he conbi ne aqueous es wer e tracte
3845, @3 (eﬁcms;l(}aamh 4, (Eldb-lhﬁn’e‘ 65T(ne ﬁdxrﬂ)HHedpmpgb)n? 41 (s, 3H CHa-

o8 1049 (ehion GopR R PO i 5 0.6 apipaikOtigh 02, 0.0

(Q&H@r@@mﬁnglgmq_ residue was dried in an oil punp
vacuum The desiréed product was isolated in a yield

of 31.6 g (90% (purity: 90% . 1H NWMR (400 MHz,
gggh Eﬁ(ﬁn]? %Igé'l# #rgé%%&léﬁ ';qf , et y'TQ;ilan%‘d?y]rCZ-%‘e%yl-&?@tc—per?-’
butylphenyl)indenyl)(2-isopropyl-4-(4'-tert-butylphenyl)indenyl)zirconium dichloride
36.6 g (60 mmoles) of dimethylsilanediyl(2-methyl-4-(4’-tert-butylphenyl)-1-
indene)(2-isopropyl-4-(4’-tert-butylphenyl)-1-indene) were introduced into 366 ml
of diethyl ether, and 44.9 mL of an n-butyllithium solution (2.68 M in toluene) were
added without interruption at room temperature. After this addition was-complete,

the mixture was stirred over night at this temperature. It was then cooled to 0°C

and 14.0 g (60 mmoles) of zirconium tetrachloride were added in portions. The
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3.35, 3.31 (each s, each 2H, CH2-H), 2.65 (m 1 H,

CH i sopropyl), 2.41 (s, 3HCH3- 20 H), 1.35, 1.33
woleamheesd4 each 9H, tert-butyl), 1.15 (d, 6H, PCT/US2005/043421

i sopropyl-CH3), 0.2, 0.0 (each d, each 3H, SiCH3).

Exanpl e 16 Preparation of

enypgg %@Mé@%ﬁgpy Tem%%ra‘tqtj %(ﬁﬁ{aélsg eny anathertwo

heusd aizhﬂhliﬁulmnpma’dﬁehTm pcm:IpI%e HtatGogng ﬁxgasmuplawkddfy filtration

t -4-(4' - t )-1-
thrhggh@)y 3. r@@cgalﬂﬁ(f%@r aRd W eewgmﬁie éw?n %0 @Een%%féﬁ of
té}‘fjél"gld' o?ﬁj‘élﬁ&% hncSrﬂ? ?I @rﬁ“‘hort%f h, SH Iy Hze eltﬂlﬁesm%'é%as dried in

an n msol ution (2.68
ahdilbusurap vseuem, addektie wirodhuoot wasnlEaingotin @nyield of&;'ﬁnﬁ g (50%) and

. Aft |
ol BacEiiged o pF aodhE “hs o Sirv S Heneatatest B2 | ¢
sUBSedUtdt SaPlesbtam SfediveadstalldtsOod pf&@léﬂ@b@?%e@&atlon

2| rc nium tetrachloride were added in portions.
AINR @EO0MuUizPCD@IS2005/ 043421 mi xture was

?"o'r"éef’ﬁ% TP SroPE T 2B Wb P 403 (€55, e

11316, RisHRLE-bOAN), HBITE SR FesRPATRICRBHYSECHLY, 410821 .03 (each d,
through a G3 frltted glass filter and was washed with

eaol 350 isaprppy!tCidels of tetrahydrofuran and with one 70
nmL portion of pentane. The residue was dried in 5 an
oi | - punp vacuum and the product was obtained in a

yi el €&xaimpR. a9 Rrépahationddf mmth;nlammmoxaneoeewdl silicd
about 1:1. The isoners nust be separ ated in .
subsdQuAtired spsRensip af A24d etsilica (Ercs) >§P@§1%rdﬂed at 180°C

RSP TPRETELEEH 2 yHEIES 6900 Moo, B2 . of chueno

w&s?é’ddéa sIBWI EHRL of 480 Wik s(cﬁuhol:ﬁd)f mbﬂMalbmmdx)ane in toluene
each s, each 3H, Si- (each

(Nben@atﬂngmora%ﬁras ;59@%93)%@&%@@%973}6 w%ﬁt%n th tﬁmperature

X
o B4 BN 29 08 LSl EamE Bl v sired o
héh‘ ahaQﬁxr dtFoamcdempspaturé ahd 1herh héét@d arfdDalfovibdbtomeftugrfdr four
6 w%.) in 112 nL of toluene vvas added sl ovvlgby

hgurwftﬁr cgoling dpwaste spam IsmReratee Mg selveniivaaperanate

t
TG b OGN SRR 0N Plml SRORIIRREHan thos
132Gl bbmnstdféscmtmanecamd/\azseot pnyaceiuen td benstanttweightvakhe

ti df hal f t t dt
mathylBlranaXang BRakec 3 NPaobIIReY 8 fres-lowing powdor ih a yield

of 36.2 g.

Example 17b: Preparation of methylaluminoxane treated silica

To a stirred suspension of 29.0 g of silica (Grace XP02107, dried at 90°C
and 1 mbar for 16 hours, LOD = 0.9 wt% and LOI = 2.6 wt% ) in 145 mL of toluene
was added slowly 73 mL of a 30 wi-% solution of methylaluminoxane in foluene

(Albemarle Corporation) at room temperature. During the addition the temperature
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20 hours. After cooling down to roomtenperature the

sol vent was separated by filtration. The residue was
woaste@dosst h two 112 nl portions of tol uene andgCcrhusem®s/o043421

112 nlL portions of isohexane and dried in vacuumto

constant weight. The nethyl al um noxane treated silica

m%s?é\ogt ) d&@%%ﬁeﬁ{?}ﬁe aQ?WSQS%fSOXHﬂé@Q e Yhiktfte s stirred for

hgﬁbhm&lrl#ﬂm Q@ﬁgbf@c@?@ﬁn@ tHdrtRedted &kt dllowed to reflux for four
suspensi on of lica (Grace XPO2107, dried

haurso@dter snoling dvan t¢> spomaemparaiure e solverg wasseparatey by

i, 130 0a 48 ol DR HEO 5 RITE ok o e

1485IniE RBtiRAs (ONigexahe daer driydini vaieliuat to eastant welght The
tenperature. During the addition the tenperature

math e bsnioexsrsireated\Eitosas aigned ﬁﬁ@tfr%ﬂowsz@ew@@on a yield
Oﬁﬁ’?r the addition was conplete, the mxture was

r%d for half an hour at roomtenperature and then
heated and allowed to reflux for four hours. After

coollng dovvn to _roomtenperature the soIv
sepa Faxaapleyl 7cf HF?FP%{ﬁt'QH o meihyiaexeRs FRaerealisn ¢«

wo 45, E‘.‘?i'r][é;bogﬁ M of 88, g%{@f dﬁﬂ% ldy=Re )@éﬁﬁ_’of‘ievacuated and

port| Srs~0f° SoHexane and In vacuum to const ant
purjeghfive flihes wrlhtdngbal U@nDnlaﬁwh%)M ¢40 el of talwenenaas added slowly

bt ali f wd [ f53. 79.
it & e Teraliionct Sty BREN Rprant B b Bar Ateadd
C?&%%Zioﬁgatﬂ%o% ﬁatmﬁér%@h réuéﬂﬁﬁé it a@ﬁltlgﬁ the erRpesdtliteCust not

evacuated and™ purged five tinmes with
eacgrth 30t @A fterdhe Bdditronwes somplete oiheenixturgsvagigibmed for half an
sl ow 71 nL of a 30

%
hﬁﬂf B Tosrt st anc Bepdine e BE AUPIVEd tess s fr oy hours.
for 'E:SBWIQL&SWE R teﬁtb@rélgré 1R Seditiveas éét%rated by filtration.

enper ature mnmust not ceed 30C. After the addition
Thases:dmplvmaewaslh@d wiithit twoe' 40amLsaartiersiof wluans andathr@s 140 mL

hour at omte e and then he ted | owed

pf’Bt'qr\@fq’fd?O %dr ‘?(bfﬁfig“’ac)#‘{*b W%Qahatlhg room

rﬁéﬁ?l%kﬁﬁl%?aﬁ@ﬁeétéd@ma was ob&ﬂﬁédibg(é W&e—fﬂerfgapd)\ﬁ)der in a yield
resi due was washed with two 140 nL portions of

of éBlﬁe@elnaJﬁ)mnaﬂS@é toAéxarplep dr eiaswst 01, 4 W%X@i@taﬁawon can be

oSSR e RS o580 By geste sios

ekhftsTd IR 8mpawneer sinall @alvt!dfési(fragments).

Example 18a: Preparation of supported metallocene catalyst

17.5 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 313 mg of rac-dimethylsilanediylbis(2-methyl-4,5-
benzoindenyl)zirconium dichloride were mixed with 44 mL of toluene 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
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20 of 49.8 g. In conparison to Exanples 17a and 17b, a
nore violent reaction can be observed whil e adding
woOheocb@344 The obt ai ned net hyl al um noxane tr eat edTAiskiosa43421
exhibits a | arge anount of small particles
(fragments). Exanple 18a: Preparation of supported
al l-ac t
sﬁl@?@b] ﬂﬁg%ﬁ%@gﬁgﬁ ?heegrf’caé%fﬁ %ggife&cggtg of the r@thx&lummoxane
trédted sikacamd aloedy ifittered off witkith @ipaemrrﬂatélyeﬁo asntaesoWham the
with a rmotlh surface. In

spH{acRIPHBEIRA %reﬂasr%%ﬁ'%ﬂ [gagbgs the ﬁm Q 4tﬁg I|ca the 13 Itrggon process
m}é%r&g;bmfm I ﬁl?é}”ééﬂd@ \ﬁé§8%|%?ul H&Efr%réﬂl swirkh b‘iAmeans of a

uene and 4 oSO i on of
spahjiallTéulematalgzhwesnhem ellcmeréto( msbmmaehmm gbeaescupgl solvent

J %is %# &&ﬁ%gggq ysrt:vg%s \%mﬂhgg%%ﬁé% Ohstiht weight.
TR@TJ %Epf?&%soé}%ﬁed 89 krabifiving Bbwdeplris yRild wag 7thegn

carefully added on top of the nethylal um noxane
treated silica and slowy filtered off within

col o samEs 1od R PRAHEE of KISbuIEEm o R, Rtalvef.
filt I‘IWOIQ?’Bf heogeHpylaBtinGlapreshted Gilicagrépate?y inkeample 17b
was care Iéylﬁand thoroughly stirred by neans of a 5

wepaplacad imRdTitad 43as filigg asteheqiuan Wik @ traoetsturfase. bha
sgg%)‘fal’te H{@m%é;éw&‘ ragcoéil}’r?é?ﬁ Isii¥fhed })Iﬂ)lggi ﬁ'@t Rfif4 3nd the

I'n a n rogen cornst ant

bmz@hﬁenyl)’éireonmlmbmilonmwem mlxeeld/vm 40mele of kalueng and 4.2 mL
Eovvder in ayie

8 iotradiuarphmaedAbmiSioansan 19Gers (BIRproAE horboration).
THETHENEE SRR bbRARSiheral € forRifthRi il dhy CABRLS red

smjuitlbnaTmsr\sohjmosnu/r/ésaﬁmn taretully sepaedairetopl afdke Mhmlwﬁmoxane

UBaIeELR aeRA SEMTE PG ol T BraRRioN ot S0 minytes: When the
sUHa@é oftﬁb%i@"e@%lﬂtlc%\ Féach@& tfe &I (B‘Fth%’os‘ﬁfélaumé)ﬂltr@flon process

[ um noxane in tol ueneagAI benmar| e Corpora ion).
mas Sthppeﬂ and thanfilkerseakerwas arefiyrandthaseughly stifred hyreans of a

sptle dhediaify S UaRE ARued Bt sk Bt ThEirsR g Soivent

wisEiefet 6ff bhelahaatalswias diidd rr 8ditiddenybiirgierto constant weight.

approxi mately 30 m nutes. Wen the surface of the
Thelasitalyst yasebiainedas fres-flomdng ppweer ima viald pEA6.2 te
filtration process was stopped and the filter cake
was carefully and thoroughly stirred by nmeans of a 20
spat gExampléd 8earatyaiativasf shgporédd matalloceneestalysr one

hour. The residual sol vent
15.4 g of the methylalummoxane treated silica prepared in Example 17¢c
were placed in a fritted glass filter as a column with a smooth surface. In a
separate flask 251 mg of rac-dimethyisilanediylbis(2-methyl-4,5-
benzoindenyl)zirconium dichloride were mixed with 36 mL of toluene and 4.0 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
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was filtered off and the catalyst was dried in a

nitrogen purge to constant weight. The catalyst was
wohvwioaed4as free-fl owi ng powder in a yield of PAB/UR2@5/043421

Exanpl e 18c: Preparation of supported netallocene

catal yst 25 15.4 g of the nethyl al um noxane treated

s 47 SEREBH 44, FERB Bl 0ol B 8o Fibfyaluminoxane
treatetialiea drid alowByEﬂlaa&r@U@ﬂf\Jv'mmh afptoxignatdly 3@cmehutes. When the

|rrethyIS|Ianed|rs@3H met hy| - 4, 5- o S
SWRRRTBE SpIoTer acaed e (o ofdhe Shiezethafiiratia process
W%t E{Hpteal é?ﬁf‘ﬁeaﬂférACaQe%au s Hrefl) A?%Mth%&@o HY 58Re@%by means of a

"'um hoxane in t ene bemar | r'porati on)
siftulth&helcatalystwaas ghen alk:dved tor l@snfare)mdnmxruFrbefreSIduabsolvent

h i d /
o lteisSstt Aoa Tae SR R Iecr & PdEReN R s cpReent weight.
|
TF’? CEeHs R OBSIRE AP Topyolfy ERLOE 2 TioRpsPRe.1 o

appr oxi rmtely 30 mnutes. Wien the surface of the

¢ O SR AP bRy PRB R o rotes sic

was F@besl‘tw}éovs@s”bbdsm B Igyofsdilidd @sraby XP@R$0Pf drfecbat 180°C
spatul a. The catal yst was then allowed to rest for one

ahodrmbaifer rlédialura) LODI w815 wi%andf i Ot = 2duwdtof) imdd rmhef toluene

VBT A5, g B A0 o oone

(/ﬂ@%ﬁﬂe '(IbrﬁoVétFHrﬁ @ Fodtfl tdmBerdEar T dnghe BodidrethtXemperature

Preparation of t hyl al um noxane treated silica 10 To
nwstnotrewesilfﬂlféhﬁftm tig addiiog veds eemplete, (ttm aoikture was stirred for
g2107 dried at 1

4ib A aham erireratige. T Solelunge et B hgAfRb Treated
sﬂé‘éj%s%‘r%‘@ in g@tr@arﬁtof%ﬂtrégé’rp wt - % sol ution of

met hyl al um noxane in tol uene (Al bemarle Corporation)
at roomtenperature. During the addltlon t he

B

at WI@éﬂﬁ&ﬁpl%hﬁhWoﬁané" eatsd sk présaréd irt ebmbalféflvaﬁdample 19
the MAOtreated silica was dried in a stream

wastplasgein admﬁeﬂrgiesss/alt%mp@luw Wnih@p%mapﬂbﬁurg@ce In a separate

raYRRRL o T BRSPS B b g
drcmﬁldmv@ér@dnb@da/vitm Bt treld oftohsend ahd 6r9 b @f a 80umrovaditition of
a snooth surface. In a separ

mesleylHFAAPRANS NRIENG ( NQ@(@@@%%PO@“@@%@?&'H%M% gHjrred at
rcgdri]ﬁ ?%;Hgé rﬁ %Pﬂog%ﬁgg%&ﬁﬂ}?gfg:eﬁlg%%‘b 'i’?d 341ufibn Of hisYMBRH 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
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met hyl al um noxane in toluene (Al bermarle Corporation).

The slurry was stirred at roomtenperature for one
waawe/be4gi ve a deep red solution. This sol uti 8eaTWE2005/043421

then 25 carefully added on top of the

met hyl al um noxane treated silica and slowy filtered

£ it hi : . .
BB BRREELLTES €] YoM TS s
freedfioodng pbevder it a 3teldof p4Gogss was st opped and the

filter cake was carefully and thoroughly stirred by
means of a spatula. The catalyst was then allowed to

rest i eS| - i il
5 e e SO Ly SRR BB il eatod il

PCT/ US%OQW@#EAQjenS\MBOde@.@cg ohsiican(GracgetP Q@ gé, died at 180°C
t t i t. Th | i
200 dempRLIAT 45 BOHECLOPYE B B IEtec s LOhe .6 Witk 98l toluene
| . H fO 1 .
wsglélaal'aggﬁ %&\qzl ﬁa@ﬂﬂrgfté 86 vl A'Q%‘ilhﬂr?&)f#ﬂ?ig&?;a?tgﬁmd@:éﬁﬁ toluene

stirred suspension o ica
(Kl made>XBERIAtorgrat esbrattetPpecatuas duringoihie ddulitidiéthe temperature
hours, LOD < Q. %and LA = 2.6 wt9% in 98 nl of .
must ue%%xceﬁéﬂs?ﬂgdgﬁ%t*awé?@nﬁﬂa%@orgp@evﬁew%w&t%% stired for
L al o .
o TS A SSRBRRRL R AU N nob BRI ucd tp e forfour
hoine. Aéepeoaling dowmis rooratte speeadr8 0@ solvemrwash separated by

R e s coTLet e Ehe I aruts e SUTLL SO0 1D v
1 'nﬂ."‘@grﬂo‘hsrcﬁfi&&ﬁ%%aﬁé drdriedPWsouuftl {REortahi WEigheWhe

0 roomtenperature the sol vent was separated b
nfethytlalaminoxarid treates silica was obtained asiat free-flowirgpawder in a yield
Fg%hl ons of toluene and three -100 nL portions of
0 ékane and dried in vacuumto constant weight. The

nmet hyl al um noxane treated silica was obtai ned as a
free-flowi ng powder in a yield 15 of24.3g.
Conp&ompaatsehrsample22 pPanaratienal s1ppaigsomesallocene catalyst

F oat 0 §OF HEEMBITApm st el R R Bl GfARrative
EYBRp|PP ackstel placed ini 4 fritbdaglass fifted 454 cokinan edihuarsmaotthsurface.

a snooth surface. 20 In a separate flask 243 mrg of
I asemarale Mask 24 eaiy ras-diethulsHignediyiBis(2-methy4,5-
OB TR R Bl B ST e B 6.4 L
ofre BoyWRYusdIntizaoémethylalureénexdri indoliehe (Btirgpoade iComporation).
The slurry was sti rregﬁzr%t room %q?{rroperature f.or

The SUoWgS\RAIMed e SOMIEMRSSRT® 80T, ONPiiQUTdR| qiYS BriisRpsred
sbiif8n CRRE Ik tbrAfaS thetcdrerilgfaddid SrRidpydiahe The®yileminoxane

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 a free-flowing powder in a yield of 14.4 g.
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25 treated silica and slowy filtered off within

approximately 30 m nutes. Wen the surface of the
woabwroeas4sol uti on reaches the top of the sili caCTIS2005/043421

filtration process was stopped and the filter cake

was carefully and thoroughly stirred by neans of a

spatul a. The catal yst was then allowed to rest for one

hour. The residual solvent was filtered off and the

cat aCpsaipavativerixaimple 23nBteatrativei gfhhethylausine@mnedfeated silica

fr eol® FoMITRS HORIBP Y51 D of HieaiiTacs XPQg! g dried at 180°C
ar%PQ%Qg%H 63?5[( %?@@54 8530 andArepRL ?eédW"/ Wgﬁlr@bggtoluene

reparation al um noxXane trea sitica
was added stoslgeitsd ol @ﬁa 86.v0t-% sdlutiin oftmetGlalomin@an®edn toluene
dried at 1800and 1 nmbar for 16 h h <.0.5 w %
(Adbrmate Gorpogatignyt fqPrademperAtlieo DieRG the agsitiohigdemperature
mﬁgf Hye ol SOy ﬁ@e d%bﬁ‘?/%%[ %d?ﬂngl% e the mixture was stirred for

um noxane I n uene rpor ati on

twat hétﬂ@fﬁttr@Uﬁﬁtba’GpUr@tur@UT hergolvbat wadlfiteed dffhiend the MAO treated
tenperature nust not exceed 30C. After the addition

siligaswas Hsiest 8,2 strRamiok NifFR98kks stirred for two hours

at roomtenperature. The solvent was filtered off and
the MMOtreated silica was dried in a stream of

ni t rCgarparkdivedinmnple 24: Erepapateon2ef: suppepiedanietatiooéne catalyst

suppgort ed tal |l ocene The net hyl.al um npoxane

© 1 ooT e rae Ty EhPReRAR d PP s PIRpRTEA B GRRTHESRE Ekample 23
WQ%T@Fﬁ%d' iR frfﬂre'dtqlgéjs At & icblu®in @fth & Qﬂbéfﬁqsm‘fééé  a separate

sur ace n a separate flask 464 ny
flaskc4@H meg hmasrdlmeéwlgalmesimbm& mthycﬂr%i-benzoindeewyzn)@mum

dlgﬁl&rrlllg%r\r}gelr%_r%% gbgﬁﬁm\'f/ogmmﬁ%(r?%%r\{%w 66 %Lnij)‘f 050‘\/6{'-‘#' “efution of

m@ﬁﬁh‘%hﬁh#@%@ﬂﬁ@luéﬂe éﬁhb@ﬁﬁrlé Bopsiratibs). GuePsinay war)stirred at
The slurry was stirre room tenperature for one

roepu tempergityie fr gae fousp sivela feep remnsalutien.yt hissoligion was then

o By A 3 s A AT e

oftphax appitoxiniadly 80 riheRs. Whﬂh thessusiaicbasfeheicotdred solutlon
col ored solution 20 reaches the top of the si|li

repiches 8¢ &P pf Beesilicantie ﬁktr@yeacprwswh%s gtapped wﬁ‘@e fiter cake
w%%g?%ﬁy %h h&%ﬂpﬁlﬁ}?ﬁf&%‘lﬂ n‘ﬁJa'nE % v\iﬂ%atﬁ%aﬁ*ﬁeq é|¥st was then

cata to rest
almﬁemmnest Tdsleorreebmtdu a“hesrebrdeat scvlmtfwabs Biterédadff andhthe catalyst
t he _catal yst was dried in.a nitr

wag S AWRHGHEN PHREE KaeaISfeRt \eRE e ot fgs obtained as a
frE & SBWin P PbRRIPRVEGleld Br 864 §! d of 26.5 g.

Comparative Example 25: Preparation of methylaluminoxane treated silica

To a stirred suspension of 9.8 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 49 mL of toluene
was added slowly 10.0 mL of a 30 wt-% solution of methylaluminoxane in toluene

(Albemarle Corporation) at room temperature. During the addition the temperature
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25 Conparative Exanple 25: Preparation of
nmet hyl al um noxane treated silica To a stirred

woeusp@masi4on of 9.8 g of silica (Gace XP02107, pATiusenosan43421

180C and 1 nbar for 16 hours, LOD < 0.5 % and LA =
2.6 W% in 49 nL of toluene was added slowy 10.0 niL

u n

sttt sxbee R0 A PRI B KO DA e oSS gtrred for
twhores bt iddin tBpé el arh@rselveﬁaw\é@fﬂt%@d BEORREAMAO treated silica
PCT/ US2005/ 043421 must not exceed 30C. After the
wagdveshed thiee dogs itk 75tRkeperisiuptisphsxane apddiriedrin a stream of
h}/&)qghours at roomtenperature. The sol vent was

ered off, the MMO treated silica was washed three
times with 75 m - portlons of isohexane and drled in a
stream of nitrogen. arative Exanp

Pr ep&QIPPaFAtive Ezsfamle 26" %ﬁramﬁ‘ésewqﬁ%me@ﬂ@@ene catalyst
th I t
o DY LN R LR B ARS Crggatyg yamele =

Conpar ati In a
whais| ;blececam a frittdcLigiaseifitter as arootnhn suithf asenodtin sarface. In a separate

35K 265 150 6} 1Rty et wbist Ryat-4 Sehsnzsindsay)reanium
df&%}‘ldtm/ve% FHI)@H \Qlfth dl@ IWErd? t&héﬁ@a%t@ $0n1mbr T30t Hedtiution of

. -% sol ution of
mnihwyaltahmxam un’@luemet (AIberrmerle A]dvpnmtioe) Cﬂn@ehumyuvm) stirred at
The sl ur red . at tur e

ST eyl for s oiE 1B iy £ FRb TR Rbtige ThErsqiion was then

céféffﬁlly sad&d Bhltop @ﬂ'ﬂfedrrﬁfh)llémmﬂfoxbh@ tP@étewsﬂlc%rfwamy filtered
treat'ed silica and oWy filtered off wthi

oa‘p'wtmmamf@umamy ﬁ{)rmmelées Wihlagn theeswiacfe,@éthefcoﬂcwed solution

e o balo R HENEh AT obER Rbsslndid e fifer cake

wascarefLally tdnchhanﬁ;ghnosm@il b% nidansIfth HyatliRaMhedatalyst was then
spatul a. The catalyst_was t allowed to rest for

weﬁéwestfﬂeomegpau al hes@siﬂé'ﬁ{ sqlsent was diftetedhelf apd dhe catalyst
\A}a%edrfe%t Ay ﬁﬁrcuméﬁsplu.ﬁéé gbﬁst@pﬂhéfgﬂ gﬂnaelpgée%ﬁ/stt %as obtained as

cons

frbeefe}\ﬁlhgwomgiepwee;ﬂeldrmfa&ﬂ g d of 16.6 g. 20
Conpar ative Exanple 27: Preparation of supported
nmet al | ocene catalyst 13.1 g of the nethyl al um noxane

" afnBElRA BERARF 7, PrEKATRY Tof on s AARREHS Lty

rac- 13.1 g of the methylalumlnoxane treated silica prepared in Example 17a
were suspended in 80 mL of toluene. In a separate flask 234 mg of rac-
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
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di met hyl si | anedi yl bi s(2- et hyl -4, 5- benzoi ndenyl ) zi rcon

iumdichloride were mxed 25 with 20 nL of tol uene and
wa@.2806mc07af a 30 wt - % sol ution of methyl al um noramAISRIVS/043421

tol uene (Al bemarle Corporation). The slurry was

stirred at roomtenperature for one hour to give a

istRXah8Gneridd RcaHarkthidig Iﬁqﬁ%dst?é’aﬁﬂﬁ nitragen. The catalyst was

met hyl al um noxane treated silica suspensio

obtained asdiee-fowiol navederimegieldiof H42Dgr. of t ol uene.

The catal yst m xture was stirred for two hours at room
tenperature. Then the 30 solvent was filtered off, the

cat algtsrhpaRiveeERSM pie 28: PRIeafld? offnd? Ih!u?rﬂﬁoﬁ #dated sili
WO 2006/ 00544 PT] L3005/ 043401 sol e nrokee figated silica

to cJ@sa sifiredheugpension af 2t.0 ¢neif sifican(GrangePO2ME7, drled at 180°C

éﬁt aI 8‘1‘ fo\f?,rl%oh@x?rtsa ﬁg)gr §Sq ng%g& %88 Végéﬁ%ﬂg@rﬁh of toluene

wels é‘ﬂ%id@b’él@hlyfﬁmgmﬂ%fbr%ﬁ% %Ihtn@ﬁof %eT@@lu%hbié‘ﬁje in toluene

suspension of 21.0 g of silica (G ace dri
(Alpersule Cerpgratiam st reem temprraiues. Emm@tr@ addidion ﬁmjtemperature

£ | dded, s
o5 oy e T B RS B98  hdres
tWwe®hbeReat robhPRIMberanfR! PRE 3diven wak fi'it@FEH bf 'TH@W@EIHU% washed

During the addition the tenperature not excee
wib dwosFQlemL tpestiaisi pf iadienseand:tee 4086, mthu@rimr)et ofrisohexane and

OB A S50 BB R DS B e e

flaRhgnowdsrtih @nyielf oft 30.9gne and three 100 nlL portions
of isohexane and dried in vacuumto constant wei ght.

The MAO treated silica was obtained as free- fl ow ng

Dor BPIER e LaRble Ry b Spalic PRl i iBosne catast

12 21 @ 2af of ihre mietﬂw:ixlahmmxﬁméamtécﬂ eHicaprépareddn Comparative
rep tive |l e 28 were suspended In

5 2? WeEe ﬁgﬁ engeg i %%r tteluengs k0 2 4epatpteflask 240 mg of
T R R o

nittesl with 4l rolc efiéoluespehts metamseatalwspdnélon v@s%hrred for5

m nut dt ed t | al
Bkt B dfen pdBSa BB et oNg YerleNa P iengasion. The
mietaNRRENiTEK BaBLried WNMEHE: of USRS af Wegéatgl_'y?.’é H{Dt?cH‘té@Was

stirred for two hours at roomtenperature
styead, fidwadours at masa temperature. Than dhg soiveasweadittered off, the

i . { f i,sohexane and dr
cA 81 b st i BB B0 B Sk Y o
comstatov@gReEd Astréameofiityded The catalyst was obtained as free-flowing
powder in a yield of 14.9 g.

Comparative Example 30: Preparation of methylaluminoxane treated silica
To a stirred suspension of 28.3 g of silica (Grace XP02107, dried at 180°C
and 1 mbar for 16 hours, LOD < 0.5 wt% and LOI = 2.6 wt%) in 141 mL of toluene

was added slowly 84.5 mL of a 30 wt-% solution of methylaluminoxane in toluene

72



10

15

20

25

30

25 powder in a yield of 14.9 g. Conparative Exanple
30: Preparation of nethylalum noxane treated silica

wOaow/0s034r ed suspensi on of 28.3 g of silica (ECams2005/043421

XPQ2107, dried at 180C and | mbar for 16 hours, LQOD <
0.5 ww%and LO = 2.6 % in 141 nL of toluene 30 was
dad aﬂlroc%t 6 Y t
(Alrrlgt Er%]r% (Se?n# noxanné In tolue %ré{ﬁfrze/v%@ér%%h/%%osltlon the temperature
mRGT MUSéded)wQ]Aﬁe(rAh@eddrtiloe Was pomalatestheamixturenwas stirred for

%ﬁt%pn%&%?@@%hﬁ%étﬁ?ﬁg L t?ﬂ%ﬁfw%f k5 refiystor four
?‘st %ﬁr%allrﬁ]gé\{vﬁqo r@m tglg{pfer ur%1 Qeﬁt%é‘% segarated by

nperature eate tore
fifteation. Mhe residéé wars washddngitid dwo 280 nanmrmcgmrefr@lmrm and three
t he sol vent ss arated b 5f||tra|on The resi due
2RAdnhReRIANS ATt ?PQ‘?R%“QS%‘WH.”%EN Yasiiato SisanEVERa e
rﬁé}ﬁﬁ‘élun%ﬁgxﬁﬂe ﬁ@éféooé]ﬁcaq}cvaé %%’E‘Qﬁéﬁ'%sadqﬁeéiﬂb%g Bowder in a yield
vacuum to constant wei ght nmet hyl al um noxane
of dé&t@d silica was obtai ned as a free-fl owi ng powder
inayield of41l.8g. 10 Conparative Exanple 31:
Preparation of supported netallocene catalyst 11.5 g
Of t @%rﬁgémﬂvﬂz‘ ERAMPIEBE: Preriratons of S@@pd?fe@n@é@lldc@ne catalyst

0 were suspended in 69 nL of tol uene.
sepaﬁétfegﬂfmmylalgnmoxag@treated silica prepared in Example 30

d h b
Wit SRR TGS bR ERlE” (b parlE Hapk 23T MG LA rao"
difﬁéﬂliy@ﬁﬁ@@lyﬁ)mﬂﬂﬁéﬁhfym W%erﬁidlmd@m)‘ztrboﬁum dighkesidendere mixed
15 then added to_t he net hyl al um noxane treate

V\éhhs%éﬁ& Shioluene. The PGleRse TISROSRSWES SOEaPE hrgutes and
8&%&9 d’ emefw(}/?a §ﬁ1 SrithARE tF@d‘téé{'_ﬁEﬁﬁ%SEéh?éﬁ%ﬁ@rmetallocene

ours érature he" sol vent
ﬂésk tnersathsetifwitih Benic af Edlu&rte Weee ca@a@bemlmmmwah rebigretl 1f6r two

PHTSAL oML BRI TE: SRR erHRvERt WP StRADTD gha CaiAl tavas
V\féos%%dfv‘n Q%Q%Qﬁ p?ﬂlo?\gydf%c%é%{ane%dléﬂéd fb constant weight in a

ara reparation of
sl'relahyd)fahltmgetmx'ﬁrecahaeat eassibtainad arofree-fowingspowder in a yield of
uigensn on of 25.0 g of silica (Grace XP02107, dried
dt*980C and 1 nbar for 16 hours, LOD < 0.5 wt % and
LO = 2.6 % in 250 nL of toluene -25 was added
slowy 80.0_nL-of a 30 wt-% solution of
et hﬁmhpafatmeaﬁ&a"wle 8RuBreparaliph ofanateyldumippyanaipated silica

t errpgo ﬁré 328§Herr?3|on of é@% é B?siﬂgg ((‘:‘Faoéé )21952107 dried at 180°C
and 1 mbar for 16 hours, LOD < 0.5 wt% and LOI = 2.6 wt%) in 250 mL of toluene

was added slowly 80.0 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 250 mL portions of toluene and three
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nmust not exceed 30C. After the addition was conplete,

the m xture was stirred for half an hour at room
woenp@cetsur e and then heated and al | owed to rePCUUSE@®E/043421

four hours. After cooling down to roomtenperature

the solvent was separated by 30 filtration. The

2505 Wo rifeHs MESBREKaMe ahd WRed FOVAURA TS COAStaRt wie Ht'en?e
and three 73 WD 2006/ 060544 PCT/ US2005/ 043421

pRinylebresinokane dieeiethdlicawagrabiained a$aa:flraﬁ=rﬂ0wn©|p9wdat in a yield
O\P/g? hé] The et hyl al um noxane treated silica was

obtaifed as a free-flowng powder in a yield of 42.1

g. 5 Conparative Exanple 33: Preparation of supported

net al | ocene catal yst 11.8 of the methyl al um noxane

t r eafGNBArative Exappie 43 ﬁ’r@@rﬁﬁ% oBsuppartad B@ipineged catalyst
' n 341{%9 ok tﬁ@%@galﬁ n8>?a)naegﬁeé%g s#&aﬁ?reﬁg%@lnolfixﬁﬂple 32

I'n a separate

weme-sdspmdad Bi 34 nddofitbhiene2anetdnibd 40 5-°C by means of an ice bath. .
irconi ymdichloride re mxed w 34

b d
e P Bk e A By biel ety 5
bt@ﬁgﬁhagg@@ ; oﬁgﬁ%h@mﬁy@ﬁﬁé Mik&fwh 9@4%[11&%@?;@%% also

e met hyl al'um noXane trea
ceolepda ) Gh. Thehmetaltombpes tsuspehsioa wasastirsgd forédmirartes wod then

T B Sl T R Sy S ity o
wasatiersarer sl heurest ¢ aCCPRSH & séﬁWéﬂt‘"Wa% ﬂlté‘reoeéff Eiﬁ«'é“c@icalys’t was

nitrogen. The catal yst was obtai ned ree-fl
M@@hﬁ@wlﬁhrihae@ﬂaf)dﬂbbortmspf IS‘DI'QEXGEEé&miI drieghto constant welght ina

RSB NPTk TS i o o

le 17a were placed in a frltted gI ass filter as
a colutm with a snmooth surface. In a 20 separate flask
296 nmg of rac-di nethyl silanediyl bis(2-nethyl-4;5-

. op <RI 4 £rRUOh O SQpBaHET iR Ga Bt iadi L,
et hy6 Al giof thexaiethylalubnaieme ttddted Siichereépare iatEa@mple 17a
The I ur r%/@\é\ﬁs stirred at roomtenperature for one

WﬁB%P Hea&ﬁﬁslrf&f@rgaam@lymn With 8 sraPeth; Bhfasgs|n a

AN A S AT

balpmmd(erlmzefbgnﬁixm dichlatriels. wéﬂteenmnﬂddemﬂsaﬁfralcef ttfluéﬂi@and 4.8 mL
lica

o8B B TSt Db Rlierhe Hpgporation)
THESILEA Whe stired ™M rddiAten@Rkatufd fdr'dh@ MUrtE e 21deRp 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, the catalyst was washed three times with 50 mL portions of
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spatula. The catal yst was then allowed to rest for one

hour. The residual solvent was filtered off, the
woav@logetd4 was washed three tinmes with 50 ni poPCT@ISS006/043421

74 WD 2006/ 060544 PCT/ US2005/ 043421 isohexane and

dried in vacuumto constant weight. The catalyst was

lémfe&bﬂé%n%ﬁdnéd Rerddu@m ROcHBERN weiBhe THeetHaRkt w8s Bbthined as

Exanpl e 35: Preparation of supported netallocCene
freatfiawisg widerin g yigldiaid 8ighyi al uni noxane treat ed
silica prepared in Exanple 17a were placed in a
fritted glass filter. In a separate flask 228 ng of

rac- Example 35: Preparation of supported metallocene catalyst
di met hyl si | anedi yl bi s(2- et hyl - - benzoi ndeQél ) zircon
i um dehpsifitr meghdalamiaexang trﬁateg sticaoprepgreineExample 17a

o gl AR A LA S A 2o AgaRe
dsheirhlytyuaaédiyuﬂ@(mraew Atabenimndé@lmeohmm dtcxhlqmdma/v@re mixed
deep red solution. This salution )N%S t hen add o the

WBt RhtoHBRgRNG ¢ Lok PTG $G Wi % $abItiRN,Gf i %Wé minoxane in
' I I

035 8Bl COR N TEE sy ReS Rl Bt oPhoraure o

ohbdmour & horxeea deep rred sofubionomkistsmlirtionTlves them dddéd to the

h¥liranosace QRETaRslita. The Bituiias drorRioRgainedty means of

cs@)taadnwnw@ﬁ séﬁ’d EQH%!é“seghcﬁﬁ tie §§rn5'db%r”9‘h@%é‘f'§§/st'vﬁbsathen
e 36: Preparation of

aﬁ@way It@msﬁfnm@mbou r%'ghee@ssdual ealvmt wassiqwlgdlltered off and the

SpeNsi on of 30 3 of s lca G ac P0210

3 3%36‘@3 drigd 1o ".Ve'ﬂ Hod PEea °@e§ ot was

obfalned §s$ré@,‘-ﬁ@w1h p&ﬁjéﬁn afy |é|@|die||368 20 was added
wy 79 niL of a30vvt %solutlono

rret hyl al um noxane in tol uene (Al bemarl e Corporation)

e EXAFIE S8, FrBb it drifehl Bufithan siedfed siica o,

was Torpktred stfigerisiont of 80 88§ obsilica €Brdoer XPO21 D7 adried at 180°C
hour at roomtenperature and then heated and al | owed

and IrebRpfort i heie, LABLF 0.2t %rancbbOil mg2-Bovife)ip 166w of toluene

SRR Rl e oo 530 WES SERRIRSCINeiats inaxane in toluene
(RpEhizpRSCofpdralisre g reom tehimeatuteDudingd the addiiowthe temperature
i sohexane and dried in vacuumto constant weight. The

st APt axerrthaRdnd\iterdhe @glddian was ﬁa@p&waiheeralwedvas stirred for

ngh B Mo BeaPocafid ptidn plries ety L for one

hour. After cooling down to room temperature the solvent was separated by
filtration. The residue was washed with two 155 mL portions of toluene and three
155 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 55.0 g.

Example 37: Preparation of supported metallocene catalyst
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75 WD 2006/ 060544 PCT/ US2005/ 043421 16.5 g of the

nmet hyl al um noxane treated silica prepared in Exanple
wGaaoosmees4pl aced in a fritted glass filter as aPcoiusSmws/043421

with a snoboth surface. In a separate flask 262 ng of

rac-di met hyl si | anedi yl bi s(2- et hyl -4, 5-

e of TP o ie HARPa b ENPIrE A Slics BlebBtkdl Bxciple 36
waseplbdeddim anfritizdeglass filbénena cOlintre mithl aesrﬁoo’gos;m‘écm)ln a

Th I ti . at t t . one
SREBFAPJogk PE2anGeb A alire SYR RIS DR SHEBY i Bon v
bleheBindeayIgfittoniuradstato it tvar: RfixddRitHetZ Ml lrYILBRAXAM 4.2 mL
treated silica and slowy filtered off within

oA pprdwi-Taseluiiosof matbhylekiminbxanea imctoluanef (#dseroarle Rorporation).

I | Wi h h f t ili.ca, th
THR DY v3 sS85 R dfui Baronm Biorgive g e
sbRgiokaTRWAlutioNWas e ugieiiydddedesh Bp oERBMEFhyRIuminoxane
spatul a. The cat al l_ﬁst was thén allowed to rest for one

tnegted siferaneé slawiufiltemd /el withitagpprokireately 3 minwtest Wahen the

SGB £ neBo i Efuteh AL 98 Ry 68, BHERRlon process
weeveteppedand Yhefiterodakbwas Gare’ﬁ@lyEa(mTﬂicﬁoG@jl?/ stirred by means of a
Preparation of net r%%!?al um noxane treated silica To a

spafula-cthescriplyakvas then atiowed torestifon ere hewnm ddexesituay solvent

[ ] o0 .
VER e ORI el s g e ftiden bifde Toadgtintiweignt.
Tokemdtzly$iivds obtairiedha8 freetfiowisg powiden iroh yield of 17.0 g.

nmet hyl al um noxane in toluene (Al benarle Corporation)
at roomtenperature. During the addition the

t eTpenainisie R0 PrYSAraNBh SPHRARAaRRInoAbhE ekl SR on

was conplete, m xture was’ stirre
hour Tata stiyoed sespensionot2@0d) ohslicah(aitaed XPO2407 poved at 180°C
After cooling down to r

2 pBat 1 I ok OB et WPLA g WiYA) 18 481Dk o toluene
whRSad R b\R1y Vs 1 YRS BEY 3 wilod %uﬂé‘éoﬁe@@ﬂélhﬂﬂﬁo? ne in toluene

tol uene and"three 145 nL portions o exane an
(AlbesiarierCarpotatian) @t coomttamperatiigghtDurifigeth2Sddition the temperature

R85 P Saditer e 2 Tionaves faraplide e anpiredees stired for
hEBls ARG If Focth 1SHRRPALRSF IRl REABA. iR AloWld dralud for 4

of the nethyl al um noxane treated silica prepared In
hexzspifter 88olirgNdown é¢o poamdemperaiufe ihet sulveitasss §éparated by
fil?rsati%n.CﬂwéJ F‘é”ss&ﬂé \r/]va% vﬁg&oetcp WE# M/g %25 r#ﬂ[] p%rt?o%s 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
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WD 2006/ 060544 PCT/ US2005/ 043421 separate flask 277

nmg of rac-dinethylsilanediylbis(2-methyl-4,5-
woemsmcordenyl ) zi r coni um di chl ori de were m xed RCTSADS/043421

m. of toluene and 6.5 nL of a 30 w-% sol ution of

met hyl al um noxane in toluene (Al bermarle Corporation).

saparate fasky 2RBmgEof wacednmthylgmdmgqgﬁmmlf@?- one
IS SOl utl on was

|
IR S R DI I R~ Py
of & Qﬁt\/@ld%séélbﬁtﬁw Qf‘ﬁleﬁln %Mﬁl%\)&&tﬂ%rlﬁ GoiBbhe W t!@nq?rl? (zgrporation).

approxi mately surface
Tk ISbrradwgslstJtred rat wmhemptelnatutmﬁmr ohethwurdodlgiveaa debp red

ol a8 SoRliBE RS e cainrll S8esH On B dihe Srashyialuminoxane
tréfadWilisa Eﬁ@sl@@ﬂﬁfﬂé’éd"@ﬁwﬁﬁlﬁ %@g&@ﬁ%&?g @ﬁutéd%g/vﬁﬁg the

hour. The residu sol vent
swfacs gistheaiorad |S@wt|om1 raanhess thgpeiop mirtige stlicac tiesfilation process

S e ARG 91017 PRS0 hath i Byroans of
speitulee Thy! G%altal?%trv%@ﬂfént élﬁﬁé%ﬂtosf‘ebt R oﬁ% it 'Th%%‘smua] solvent

suspensj on o a spray-dried s I ca
W@%fl&?r@deofien@ﬂm@a yst Z\@Srﬁ'ﬂﬁddﬂﬁ nlirpeenfpucrge o tangtant weight.

o) [ ed at and 1
T SR R RahRn Yo ngwilld Pan R R Lo SPE 08 1
146 nL of tol uene was added slowy 74 nL of a 30 w-%
hyl al um noxane in toluene (Al bemarle

|
SO p&hfme%r Rt pheeivrleminenanegreaedsdigat i on

t
223.?? 81StfeRl stisPefph o £4ef BeniBarghidcd (eap pariicte
disraeteraA0 hoicroret spemfn: Berfpeaé B10rre?/gn R?Eéie@luhﬂal’me@nﬂ@d dried at
er cooliln

16 AR BrarPL d hoUrhd QoIS A atvshand dCar 2ty in 146 mL of
tolﬁgbbr\génés Qg?edr BBwi uygzbf QH@ f}sro‘é\gﬁ?%%; m_&g 9 ﬁ?e&!ﬁ)agl&mmoxane in

tolueobe(A&rmnai&derpmdtlon) aftaouumehtpe:ramé aburingehd B ditidAehe
al um noxane treated silica was obtai ned as a

tofpEth Y ish N EORRRRICR0"Cn Afley e addfionavas gomalelerine mixure
{
waSlS e RSl ol SRR ffindlE) B SBNEn TReli fa affwed to

refmoafmwau Allou m/eAﬁepd:@cae@ dowratd fooht eshmpérasrd thelslvers whs
with as In a 30 separate flask

ot h surface.
Seﬁ%al*% bé(ff"ﬁr%if@runf??@trﬁﬂdyﬂ Waswagned ¥ith-tuer K59 mi, portions of
toléhe @&/ AR50 RiETH4IEBR Y AbRdLdne and dried in vacuum to constant

weight. The methylaluminoxane treated silica was obtained as a free-flowing

powder in a yield of 53.2 g.

Example 41: Preparation of supported metallocene catalyst

14.9 g of the methylaluminoxane treated silica prepared in Example 40
were placed in a fritted glass filter as a column with a smooth surface. In a
separate flask 236 mg of rac-dimethylsilanediylbis(2-methyl-4,5-
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benzoi ndenyl ) zi rconi um di chl ori de were m xed wth 34
mL of toluene and 3.8 nL of a 30 wt-% sol ution of

waorbdsyced4ym noxane in toluene (Al bemarl e Cor porPariusmys/043421

The slurry was stirred at roomtenperature for one
hour to give a deep red solution. This solution was

bichedinciengf)zitdonigd dichiondd aRrmikdte wimt 3w il éf%l@@ﬁé%cﬁs 8 mL

treated silica and slowy filtered off with
o4 gpdWittaselujion®f methylabimivexane ietolurnd éﬂdbemfarle [@orporation).

| .
THR) S0 80 e SO b ot Rt 47 40t oo

soagionaiT afsuddlyticnd at hivso uglefyllysid dgceen kyp BEm@Smethyluminoxane
atal st was then all owed to rest for one

tfﬁ@fﬁrdu S%ﬁ%gﬂésﬁ Qi f f@tﬁcl/@ﬁwthm%pwrowraat@w 30 miawigst When the
sﬁﬁ‘ééé bﬂhé/‘@élo%]d §c9|uf|8n f E@%e gbth (? é}ll&} $hé ﬂ@l@é&hpéocess

O nitrogen e cat aIy was obtal ne ree-

mmsvsieppecm aad e fileo¢aksiwds garefidiaand mdkau?my(sﬁtr@ﬂlb;nmgans of a
a_ supporte

| 20 k
B VB (e b en Hletd It IRt enampHe Thenaskhigsolvent
wla%aﬁlﬂeﬁ*e@oﬁ'dr@iﬁh@'c%@élyst]\/@aﬁ?@é@{c?%éistaﬁf ﬁ/@'f?;ﬁﬂ‘ i 82tREm of

supported netal | ocene cat

niiagen. dherdat@ysineas obtairell a3 freediowieg poadiar in Exdeiplof 14.7 g.
17a were placed in a fritted glass filter as a colum
with a snooth surface. In a separate flask 303 ng of

r ac- gixapipiel 4: IRroaditdr 8f§UbbBMbd4nél‘bllob§ﬁé cgf& tyl
phenyl )i ndenyl ) (2-i sopr -tent-butyl-phenyl)in
denyl)épiﬁgrﬁﬁﬁ@ﬁﬁortﬁ%mtémséweﬁﬁep@mm@@Cwndmgw mxaraples 17a

ahglfggr]ﬁ aaﬁ%tiﬂe?nt“ of a 30 wt-%sol ution of

ylal'ummnodxane in toluene (Al bemarl e Corporation).
The slurry was stirred at roomtenperature for one
hour to gi ve _a deep I¥ col ored solution. This sol ution
g

a<amle|4|3y Fiaea@tign of sprrartethsaiaiosang catelivsiane

t r eat] Qq’ ﬂ&lébﬁﬁ\‘] %lﬁe‘%{tﬁg sﬁk@a%r@g&‘f‘e%ﬂb %@(ample 17a

apprOX| nut e urf
werg pmedsolau‘nttedl glassa‘dteessta‘tmlmm with ahemeothi stafackhih a

oL eIy
L e A

one hour. The Si du sol vent
dlphl@rldatvaﬁelgesnlxewa/ssltdeBenlL pbtobmmet amd 3viemihof a B0 avt-% solution of

m%@éé’lﬂﬁﬁg\ﬁ | g' renpﬁ/&ﬁa%ﬁi? alle g Sf&?rtg fi qu'h%zslq?}(%/ was stirred at
rod®9 i p&ddreHeT 6hE20PIDER4 2ldeeply 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 nitrogen purge. The catalyst was obtained as

free-flowing powder in a yield of 14.4 g.
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Exanpl e 44: Preparation of supported netall ocene

catal yst 16.7 g of the nethylal um noxane treated
weizbictaoyas epared in Exanple 17a were placed i RC&US2005/043421

fritted glass filter as a colum with a snooth

surface. In a 5 separate flask 320 ng of

rac-di net hyl sil anedi yl (2-nethyl-4-(4'-tert-

but yl phenyl )i ndenyl ) (2-i sopropyl -4-(4'-tert-butyl -phen

yl )i Bstamgle zid: @mpamt:odiot bUppd)rdied vmtallcm’eneobatblyht 42 mL

of toluene_and W - % sol ution

met hy Pl 4Rl Tty Airtiagng t(%ts@r?&meorée?ﬁ?&r'aﬁmp'e 17a
% S plic cBg"iy a"’ﬁﬁe@?‘ ssﬁite‘?tas 4 @ 0HEARR 2edrHbSthf RUrfzRee N a

0 give a colored solution. This solution
samraﬂé)ﬂask 220 Mg/obmwmﬂwylskarta‘dlyl@emwlw(ﬁ tert-noxane

bl hindenyDehempirobe st BURE LB ARy Biregnium
d@ﬂ'd?fd%%éﬁé' MixeRNwith 8aGhiesf {dhger®@Bna.8 ke &f 4 Boavt-%heolution of

tration process was stopped and the filter cake
lisylaIamenQDkarye nioluemer (Algingrie Garpetion). Midwnglugy was stirred at

SIS bR Do R BYER, oo was

cér@ulﬁﬁé@dé@én & vemhednbegidomiri@narnteated ghitaiamdaslowly filtered
stream of nitrogen. The catal yst was obtaj ned as

off méthim rpproxgMatalddP Minutesy Vhen Bre a@facepf tEﬁé&‘ﬁQr@d Aglution

P ' |
RSP AP 88t P o
wﬁéafméﬁllﬂéad tﬁ@rdughey stirascielsly meamsfofid s;miu@I a'ins cfatdallye’r was then

a col um th th
qunggqi tqoeg;st,ﬁ@' %e hglurS q’?\% resn?jld[a[ ggl?/eng was ‘r" ltgl%p oﬁ3l and the catalyst

V\/agcdr[@d @v@?&uﬁ’lé(azstl’@"érﬂﬂf n‘f'trchje tT@l%tcfa’cal st yras obtalned as
but heny |n eny I sopropyl 4" -tert-b hen
fmb)fldmdﬂglpbyvzlierimaiyie‘rd ofif@R@ri de were m xed w t h 35 mL

of toluene and 4.1 nL of a 30 wt-% sol uti on of

met hyl al um noxane in toluene (Al bermarle Corporation).

The E&%\ g@ew F&bbéfﬁi@nfﬁf sBPpbREAThSIENGEGH EARalyet one

hour ve a col ored solution. This solution
was 143& gbﬁthqumdalucnncnweotreaued m%aaweaam indxxareple 17a

wass pigtern & §ted s T b et vl b8 lyfase. In
séﬁél%@ﬂa%iz% inSd of faeﬁ@h@hwb@rtemymﬂ nighiey|si-(4'gent- t he

[tration process was sto and the filter cake

buhépfwwé)m?elnyl ézwsopm@-&g(ﬁ%ergpum@gmesyl>u§esngl>%moglum
E:E\Z fﬁ&a\yereﬁﬁ\g e@lt%?g’l M-S {J]S%‘nggma 4. YR of 2 gpﬁﬁfa‘;/] dQc'SIution of

solvent was filtere

nidiRyleRindihygéne | ?ﬂto‘tﬂér@ﬁ%@ﬁéﬂé‘c&ﬁ&dﬂﬁh@Gﬁié)éIB#leasr\ﬁ’srred at
dried to constant wei in a stream of ni

reemdeyperatee f%tog\,erf&prég give a deeply colored sotlut?o%enrhls solutlon 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
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free-flow ng powder in a yield of 15.6 g. Conparative

Exanpl e 46: Preparation of nethylalum noxane treated
weoi2bietnaos4d The met hyl al um noxane treated sili cRCWAS2005/043421

prepared according to Conparative Exanple 19

enploying 8.4 g of silica, 42 nL of toluene and 8.6 nL
w%%\ld[g%d%g Bhs é’h? Wé@ﬁt‘?ﬁ‘ a0dtr é)ﬁ?ﬁ I3y hitt nn‘PHé%@tél?stt\ﬁééJ@B%lned as

enar Ie rporation) arat| e Exampl e :

freedlowied powdef insalyjmid D’éﬂiSlﬁeg al | ocene cat al yst 10 The

met hyl al um noxane treated silica prepared in

Conparative Exanple 46 was placed in a fritted gl ass

;ielp;r atr@%'%l lggLE‘)gﬁslBWIé ﬁlﬁaPFéHé%trbﬁtif megfallififoxane treated silica

di rretrhgmethglaammo«anmajed gilica waserrepedyagaesaino)tPnd

Cogthstsfyn Exemele 19 mARND Sk gy icRudagnt 9T lggne and 8.6 L o
CQCF\Q’[ -9 é&@tlé\‘?b?ﬁf@t%}ﬂé‘luﬂhlhbxé%e into|u@inet (@lerneri@brpbraion).

-% solution of nethylal um noxane in
t ol uene 15 (AI bemarl e Corporation). The slurry was

Zéie[) rat&%r%%ﬁﬁg O%?“E.ﬁeﬂa%t@? Qﬁiﬂ&rﬁgﬁtrﬁlb\@l&ene catalyst

car eﬁhb'rﬁetﬁ;’léﬁﬂn@i@xbﬁ@tr@%ted hmcarpt‘dspdradi imCooxzarative Example 46
treated silica and sl OV\Ay filtered

V@pw@s@dmtzgfrgtegi(glaﬁ filtereds awpEANR Mdt Sqﬁ%mggg syrfage, In a separate
68k 958 thed0f iRy IS RARRAT(I AR AR- AL bABURIbhERy) ihdEny) -

R Process was s opped er ‘cake
iSOPF@HYHAL (4 -@é}ﬂbutyb!ptbnegyll)ly\déﬂymuaaneﬂn kﬂ}chrmraiaswefe mlxed W|th 34

ot e e S 2 o R g Prens

. (,&I%Prﬁfl%tq%@%rﬂ{drﬁdﬁé‘ sfurf) \Fvéé’ gfftel Wt B&Dmtt@m'ﬁ)@f@tb?é‘for one hour

st was "obtai ned as free-fl ow ng
tqogwdaesr deepla cplozéd Sofutl0m4TBngSO|l2tB)rOdﬁp§‘|?Qﬂ q;a/r@ﬂmyaa@ﬂl@ on top of

48: Pr arati on of nethyl al no

thnmerBU AT rs reret sk A SPRALaEd B ihepifoximately 30

nﬂ GREIWHEN e PRI BoforadBbRItiA r@émiésyth@%ﬁ of tlge silica, the
silica, 42 nmL of toluene and 21.3 nL of a 30

flﬁmt.am. mocess was isjorpedrantbihendtar cake wasrearelly ansh ‘m@roughly

sl ByTbraord cartBha e baplyel TR Gef Gl Y583 pgfone hour.

TRE HebigRa05310dmARas fiféredraft byd el catalysanes drieat iadc nltrogen purge
silica prepared in Co arative Ex%#‘e 8 was (ﬁwa
to goastant et gihassatelys 5t BiasaDtaINgS | A FeaHIoWing ROWAEHN a yield of
,@%ace In a separate flask 259 of

ieét hyl si | anedi yl ( 2- net hyl - 4- (4 -tert but yl phenyl )i nd
enyl) ( 2-

Idfgﬁ{(‘?g%lggqu&"ee_ %S{;@é’ %{ h’_r Yo?‘u ? Wyl?alﬁ'n“rllﬁgga#g}reated snllca
The methylaluminoxane treated silica was prepared according to
Comparative Example 19 employing 8.4 g of silica, 42 mL of toluene and 21.3 mL
of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle Corporation).

Comparative Example 49: Preparation of supported metallocene catalyst

80



10

15

20

25

30

5 nm of toluene and 3.9 nL of a 30 w-% sol ution of
nmet hyl al um noxane in toluene (Al bemarle Corporation).

wOoheoetlceRsy was stirred at room tenperature foPCOMS2005/043421

hour to give a deeply colored solution. This solution
was then carefully added on top of the _
met hyllted metidaxlantndxaeatteshtsdsilica pregareddwlGorhphiaie Example 48

off within r 0Xj mat,IP/ 30 mnutes. Wien the surface

WAs plreed 41 6?@@6@ 6‘a§§ if@ﬁ A8 Actrlumpyath @ smoth iseriaee; e separate
i j t i\

R 2t O o o 2 S 4 P Sy R L -

isoEppyiw-& -t@htd utgipienyt)insdes vt hiecordurh aiefdotide west nhiged with 34

g BTS20 vl M 61 1op e et PeRgaanoxand in toluene
(}ff\FHé?r‘iaf"HE CW&Efi?ArB.ﬂFﬁe GRIR) M/%F (f\(@%d %?%e%ﬁgen%rature for one hour

ree-flow ng powder in a‘yie
tcgiveaa deeply d®ienepiseluion. Phisssolatiorowas thew pamfulgdadded on top of

4% bR BSERT G2 Khteaioe ool RFeSieEl Shptoxmately 30

NBURsS WaRATERIs Urfacé bf The @bidred Y8RBon rBadh BN Bb%f the silica, the
flask 247 ng of

fiftegdioni precess Wik stanped grid the filiar-cake avast earefullytaridotheroughly
) 2 A (a o0
LB fpse o kAP i FaeREnesdnen alipups da ragifr one hour.

Tiiexredidwil Soldéntiagfiltéretusnand theeatdBeaWVagGRRR in a nitro?en purge
suspension was_stirred for 5 mnutes and then added tTo

i@ ganstagt weicht.uhieeatalyst wiesabiaingd lgsdeasliewingsp@nderineg yield of
1;¢gellocene flask was rinsed with 5 nL of toluene.

he“catal yst mi xture was stirred for two hours at room
tenperature. Then the solvent was filtered off, the

cat al&:@;\ was, hed '&h hhree 25 120 nL portions of
i soh ea%ﬁ#a/“e@éwup% BoReraretiorpysPnasted metallasene catalyst
. X i ) - £l owi .
poudar o5 oL AR Ui SR AR AR B rbpa Inpbarative
Ea(ﬁr’rﬁllflpﬁlamge suspahdext #né1 calt Taf tpdter@. 0‘2ag;ep_br$tbe‘lask|247 mg of
eV R air A &4 Horcily BT dond SiSomoby-4-4-
téfﬂbumlgﬁéhﬂgﬁdé%%rﬁoﬁiﬂhﬁ 6%Ioridék\ﬁﬁ%grn\nﬁgdg\&@lﬁbgqgé‘ﬂ)‘f'toluene.

PCT/ US2005/ 043421 separate fl ask 1
Thadnefahiecena suspansiingwas stideddony Mimgten \ndztheo@ddento the

' [ r ixed. with 23 nl t ol uene an .6 L
iR B el okt SrBR R Thriie i e Viaf gnsed
W(tAl oeiredtl teluerePThathRiNst niiREirs Ws! tirkSfos tvb Mdirébt room

room tenperature for one hour to %I ve a deeply col ored
teyaperetwa. Than she selventomasdiiered off, the catalyst was washed with three
120 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 12.6 g.

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 surface. In a
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5 carefully added on top of the nethylal um noxane

treated silica and slowy filtered off within
wappriemsdant el y 30 m nutes. When the surface of PCIAIS2005/043421

colored solution reaches the top of the silica, the

filtration process was stopped and the filter cake

S4BT GP S L a0 RISl

diohleridewereThixedegthd23almls of toduenenaisd 2i6 mir efca BGW%@olutlon of
atal st 10 s dr,i to,c stan. i-ght in a ,

melpeS R RTng B aRensiafibans LotdBlight 1R sy fas stired at

rcfoh?ﬁ;rﬁbé’r‘@t@& ﬂé%ﬁéhoﬂﬁt@gw'eeé 6eé’;§ly Sofbred seRMRA! This\8dlution was
anpl e 52: Preparation of nethylal um noxane treated

ca;efullwaaddeldeomrmmyﬂ theumethyledusinoxene éeated sitiga aad slowly filtered

o LR FeBIERAEN % Fhues AR Aol BTk S cdrer sglugon
re@khes tive ﬁ% @ith%ﬁ@authe)ﬁltr@floﬁwmés@wm spped an@l the fllter cake
t ol uene rle Corporation) nparative

wgg camf@kbsaﬁati |tmf069h'§lﬁé'|5@dt @dm%ﬂmorf @&dqeéul@a{fafsy@talysz was then
TP B BEIRAT b GG S FRAeRbe g e otalvt

whs diiet tasoastzoilt wmtghmlnh B armof hitegehaThe datalpst was obtained as
separate flask 244

fr@%\'ﬂok‘]"%?ﬁv%f Inﬁé'ﬁ'@PB?@(@ met hyl i ndenyl ) zi r coni um
dichloride were mxed with 42 nL of toluene and 20.2
mL of a 30 wt-% solution of nethylalum noxane in
t ol u6om pakialbienae xaam e @Zxrlalteparationchfemethyﬂalymmane treated silica
stirred at, 25 roomte r one to iv
SoerT S ettty BUrSEPLaTOReal Sic hs Pspaat addduihd o
CSﬁ‘fg%f’éWe)’Ei‘Qr%E% 3%0) érﬁBIW?fngt WZH@MII?&&\U @1%5@?@0Iuene and 10.4

ated si| I'téred off with
mb.mfrao&(i) nm%lspILB@nmfnneéw alwmmxahe i mlﬂ@u@@ (/eallbem@éle
CcoI org sol ution reaches the top of the silica, the
PIRY?PYMon process was stopped and the filter cake
was carefully and thoroughly stirred by neans of a

spatula. The catalyst 30 was then allowed to rest for
one Gemparativerkxarapla 53drieparationsoffsunperied metaligerne catalyst

the 72 oheANBAABRHS BT SRODELASRA T, CEMFALNe KRAmple 52

dried ina gen purge 0 con
wagpidoesit invafittedlylas fiiterass 4 cokemin vamgsmomﬂea;urfacealn a separate

TR 4 Bisenl oG TS e d Vb Ig ZomB N HeT My Biediyice
WeFE R it BomEiFRALERS Shg co?’“*n‘-ﬁ%lé 20 WP e ieer | T
metmfialamindxare 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
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separate flask 322 ng of
rac-di net hyl si | anedi yl bi s(2- net hyl - 4-
wohewsycozadenyl ) zi rconi um di chl ori de were m xedPa@iris2@5/043421
m. of toluene and 4.1 nL of a 30 w-% solution of
met hyl al um noxane in toluene (Al bermarle Corporation).

I t
ABUER S 0ty LA faBlo FORDARIBEF A e
ommaefmblm“m@deQrﬁmp yidid oh&7 /2eg.hyl al um noxane

treated silica and slowy filtered off within
approximately 30 m nutes. Wen the surface of the

col OEGdnRfkL bt P’rr‘eﬁ%%ﬁ%ftsﬂggtgrgéﬁa élﬂ?ce?r'e' defAyst he

filtration process t he tfilter  cake
was téared of the mathyialominotang teedated edichypraparnes infExample 17a

tula.,.The. . t th dt t

CHch TR e U A e
sé@ératé/ﬁéswﬁz Aid @ﬂabcu.ﬁmwn@lrgnewlme(tz indtiylstr eam of
nitrogen. The catal yst was obtained as free-flow n

g
plpeﬁwi@dehpll aropmurd dighlarde wgre mixgshwithi3pembeiipliensmnd 4.1 mL

of B 3ieth At TR BTGRP S0 ot

TRE GRITe) wgstsﬂrre@@ma@émttemetfat@r@fcﬁ: oh% hcamctb@rwmg d@eplydgcolored
of silica, 43 nL of toluene and of a 30 wt -%

selution i Dis splutenwascaneiwbxagded on m Qlfetﬁé mmwahwmxane
tré:%{egogll‘%d Qr'?a ISE{% I?él%td' ysi%pggéﬁhaetaﬂ/%ﬁﬁ{dtgg When the

orted rre cene ca
s@ﬁé@bﬁﬂh@rﬂmarwldtrwﬁi@d:hes lthe:’@pmfetparsﬂntal the filtration process

Conpar ati ve Exa ce a fritt | a
wamanpaskand B Uk cakBrvas casbil i Pateudiy sfed b theans of a

SSIPRE 205 cabgENd: Bebuia FTRRUASHOR e eyl sotens
wasifiteradk off andtthe 8atatystofas dner:datmeccmaﬂaniaNelghUrm stiegm of

% ti th t
n{iRO8EnS PP CARYT NS FERISH R ERIoA A et Y Suield of 133 ¢
roomtenperature for one hour to give a deeply col ored

solution. This solution was 83 WO 2006/ 060544 .
PCT/ CsnapavativeExampleh5t Bragaiation eldamethyalumipoxsme;trrated silica

off ineRAEireRekafetGHe MGty AR brinaddaehFige
C@fmptensw@Eszémgle $0)] athpRIyingEashest diliea, tzmomfoﬂtblaene and 8.7 mL
l'ica, the filtration process was sto ped and th

of a |309ut-%aa@umoi:@emxdalumawnenart@lugne;(Aéttqmar&jC@woraﬂon
nmeans of a spatula. The catalyst 5 was then allowed to
rest for one hour. The residual solvent was filtered

of f G@ﬁnpﬂﬁtlv@aﬁémme 565 Pﬁhfpaeatlomofasupptdrtﬁybmemﬂogene catalyst
const ant wei lg The cata t..was obt %d as
f r eeT PRSIy BBIAOKENG tn@a}%ciﬁlacaaprep@r% omparative Example 55

was placed in a fritted glass filter as a column with a smooth surface. In a separate
flask 312 mg of rac-dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium
dichloride were mixed with 35 mL of toluene and 16.8 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 deeply colored solution. This solution was
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Exanpl e 57: Preparation of supported netall ocene

catal yst 10 13.1 g of the nethylal um noxane treated
weizbictaoyas epared in Exanple 17a were placed i RC&US2005/043421

fritted glass filter as a colum with a snooth

surface. In a separate flask 330 ng of

B ey e e
filt@red oBf3witHin abpta)tlmamiy d0dnButsmVidn thessuracepbiblewrdlened

sc%gycal;gfeg)q 8%;tﬁé 0 fl('@pgvslqr,lélieoélfqa? pg((ﬂ)r%gessr\gg%stopped and the
fll%&rﬂ%%%ég @arfaﬁﬂlyocﬂﬁj MMsudHly Stirysd By ey oL@ kpaRAR. The catalyst

solution. This Solution was_ carefully added on top of
wabéherealipbed tnfast fermene hewr dbesesidual soiveniwas {itered off and the

oAl SEH B iy 4 OB BPASE Ll  eBE fBelEf s
oStairdiasirbé- ﬂ@wm%oﬁmbt [rPd iyl mme?t was stopped and

the filter cake was carefully an hor oughl y
stirred by neans of a spatula. The catal yst was then

[ ' t
i1t eramely b7ShieRiatos obRinor il SR 1o
wei ging. 1Idg101%thétrhem37|a1iﬁmnmx@ngematé'd1elllcatmégared\nafxample 17a
obt ai ne free-fl ow ng powder |nay|el

wepe @@%QH%@ W%Q@Eﬁ'ﬁlflétesgs a At s(glpooqh surf}:\ce I
BN 81800 5 B oty
b@tqbphdmyimd@yl)ﬁwnmmum dickloExdanpl e 19, enploying 9.3 ¢

f | , of | 0
2 ol LEFERGA Wi AT GRISIGRImANS A4 Bl Sp A raalion of
a‘p?é’lﬁ%h&&he |[:r‘?8'l&%"n@t A%n%‘fﬁ!“@bg)o?ghoﬂ aPRrsNiirg Wl stirred at

orted netal |l ocene ‘catal yst
r(mm Whaemmradﬂaﬂeehoelatt@glvgla deeplycelsaedgolution. This solution was

cy@%&% E@&# t% %‘P’é&%'n%%ggé? ?e%??cé alllﬁ? ggg slowly filtered

off Witri apSroRingSteWnB0 Wuhbte@ Pt the SuiHfareesf thé calored solution
separate flask 376 of

reaphes e topesdytheradliaey rtb%fllltraﬁ@@ pyogsiss(wasstapped andsthetfdter cake

b BRSNS O 5ot

aﬁ@hé’d kP FesbforBridiiba. Mienrexidnel smémlmﬁltéréﬂ logfhand éhebcatalyst
oration). The slurry was stirred a;e[
waéreE@datp@pasﬂe@ft Wsiightrp @ steany Pl itregege Bpfaé%v%tr‘/é%s obtained as

e R M T ¥ reat ea il ca and

alumn e treated silica and
slowy filtered off within approximately 30 m nutes.
Y\angtpﬁ‘fpér‘érgﬁlg i p’ﬁlgg&clg}e%%?a |osnoc|> meﬂwyla'\rlSrar‘\?nhoexséneqreated 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).
Comparative Example 59: Preparation of supported metallocene catalyst

The methylaluminoxane treated silica prepared in Comparative Example 58
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filtration process was stopped and the filter cake was
carefully and thoroughly 10 stirred by neans of a
wenpeiscesd4 The cat al yst was then all owed t o resPCTaIS208043421
hour. The residual solvent was filtered off and the
catalyst was dried in a nitrogen purge to constant

;Aglgﬁed g frﬁ?écfébé%% fﬂ@?aggtcﬂlq}gﬂ éf;i(\ﬁ'\ Lrg ﬁ’?ogglll QW38e. In a separate

er 1n a

ﬂEBE 36 anhg of ralf-cysctlpb@t)ﬂ aubthﬂoaﬂalnedmlms@matw (142 tért-gutyl-
of the nethyl al um noxane treated s

in
DB RH e P TemBl SO Otk Mirad With EaEE o (5lUghe apd 18.3
nggg)?hg@g/}/tw/ot&lﬁtuéﬁ%@%tlﬁ”élﬁﬁﬁﬁoxdr{é f toRRARMAlerhhAsk
Gapeuritioe}. Mless|Layedis $tirrex 2t roenthjgrmpelaiu retfer oné oyl to give a

BRSNS GRS SRSy Bt ot b e
n‘f@cﬁ?béhﬁhHHkéWé‘%@téd"sﬁu% éﬁd‘gld\/ﬁ? BREFI 6ff WRARCASHoRMhately 30
The sl urry was stirred at roomtenperature for one

nhiputest W@w@easm‘m of thelcolosed sebitionireacherihe toplajithesilica, the

RRGR O VB Pttt el S5 bl M Broughiy
sBRBH®Y rBaed ¥f §%p@itmaltﬁ$e caBist W theHrdilewed @b réstefor one hour.

col oréd solution reaches the top of the silica, the

Thiel resigtpbsolpeniowas Titeregeaft ane P aatahst wes driad iara e&n@@en purge
|
SR EREE IS AR BRSPSl e of

1eoriy, The residual solvent was filtered off and the
catal yst was dried to constant weight in a stream of
nitrogen. The catal yst was obtained as free-fl ow ng

wd ' {. 14
Ty e iP T etk of stppBitphetibicadayst
supdet%gi afrﬂtea‘rﬁeibydamnmad)mnesireatedﬁslbpa);breph&ad in Example 17a
t hyl a t d d I
R R N
s‘é’Ebeté‘ﬂéW?QB Ay of %@dlrﬁé’chgsﬂ%fléts@frﬁéﬁ% R4 - Rty
di met hyl si I'anedi yl bi s tert-butyl 5

WBBM0lh¢emw)zm¢bﬁmm danhkmda:lwem mmcbwtér% mieé doliene ang 5.4 mL

o v s BB B8 iRy Blumifidhe B bles @ibale Ygrporation).

THees|gipivay stiedsEioseh ie%;f’é?@tlﬁé dosbné h@dr t@tgw@ lasdeeply colored
tenperature for one hour to a deeply col ored

solition; bhis sphitiorswas caetfulinad @ﬂ ljop pf Htﬁj@@tfmhaluapn@fane

et Pl 5o SR HCEEL b SR 2P/ cBRaBRis T s punen the

suffacs af fheceoiofed Sslution psrthes ahaitomof thessiliezs thd ﬁlttampanrocess
v&ahsestghlneldcgnd trl?e 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 14.3 g.
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filtration process was stopped and the filter cake was

carefully and thoroughly stirred by neans of a
wenpeiscesd4 The cat al yst was then all owed t o resPCTaIS208043421

hour. The residual solvent was filtered off and the

catal yst was dried to constant weight in a stream of

¢ .
T Ly
62: P1@pgiotihomeiylaetiiysanenireatedradicarFapatedsinl b xﬁnple 38
e e e AR Lo G A e
58%?r%'té H58% ?ﬁ@ rﬁ%—of’?eié@ih#é@ R s b IEIS(Q—ﬁ%@h}ﬂM &’ QQﬂVbSut%

utton o um noxane in toluene (Al bemarl e
pﬁenydpnaemydyz)lrconmmmMrld\ee\NEmameﬁ with 42rrelp@f taluene gnd 5.8 mL

of Pk Tsoictan 5 Bmpdacr A eTns o pl PR M AT R raton).

TRk Wasthddted ted0et ang stircbast s t@mgeramre ertdmefhour to give
snmoot i surface. In a separate 25 flask 285

ardespi oeiphgd solutioedT hig Ispiution-wies ﬁgneﬂdLy(aﬂde@eQn tqm@fytlhe

it RERLe LeatEele bt S e uihitopptobnatbly 30
niTRfeY] AHER Mexauttadeofttaé eelged Abheivartachdsothedoptafding silica, the

The slurry was stirred at roomtenperature_f
filicliontpsogesewas sferpadanding iereakarvascarefly arkl %P"%H‘Qh'y

YR58 5L A R P8l o sy or o

Tokfre¥iduBl Soleppr was fineeidyfBand &te bféla%@@/a@@ﬁ&&to constant weight
PCT/ US2005/ 043421_ m n e su

_ [ e of the .
icgIseam ebNitiogen- FBa&ﬁ@V%tH@% %taa?edtarﬁefrf 8¢ Pl’é’éﬂg pRWder in a
éIJjB @\?I process was stopped and the filter cake was
care I'y?and thoroughly stirred by neans of a

spat ul a. The catal yst was then all owed to rest for one

QZ{J 2” Tg%é?\zé Eéarq;ﬁe g\ée lrclaa%rs E)B{?& Igyl gn&@ﬂg@i{ﬁeated silica
wei gh"he ﬁ@ﬁﬂﬁéﬁgﬁhﬂﬁan‘é’a@eﬁéa %ﬁl%@%%pﬁe@@ﬁed hewdrdihg to

powder in a‘yl % 4: Prep aratlon
@dmﬁmbvemmeaﬂlg eomka/lngat £ gaf sma43@ s OH%Jene and 7.7 mL

Oﬁ\ﬁy Wg%\,@p@%ﬁp tﬁﬁlta fxo%%é% rg foRbeH efﬁlt't)grpggg@ér‘ﬁoratlon

colum with a snmooth surface. In a separate flask 394
ng of rac-d i
i - n- Gexdpparative Example ©3: ,Iﬂ:_rpnmail@n(cﬁ supperted metallocene catalyst

but yL e IAfRG A &Rl WM SbaridR CinBartiit8Example 62

with uene an
was placed in a fritted glass filter as a column with a smooth surface. In a separate

flask 285 mg of rac-dimethylsilanediylbis(2-methyl-4-(4'-tert-butyl-
phenyl)indenyl)zirconium dichloride were mixed with 31 mL of toluene and 15.0
mL of a 30 wt-% solution of methylaluminoxane in toluene (Albemarie
Corporation). The siurry 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

86



10

15

20

25

30

4.1 nL of a 30 wt-% sol ution of nethylal um noxane in
toluene (Al bemarle Corporation). The slurry was
wehueroees4at room tenperature for one hour to gPU®US2M5/043421
deeply colored solution. This solution was careful ly
added on top of the nethylalum noxane treated silica

raindtesl Ywhon fHd sefaed offthe Woldted saRBbAXESBHES Ie3Wp of the silica, the
m nutes. Wien the surface of the col ored sol ution

'F@é‘@ﬁé%m?ﬂ%s Ve stIPraskard theclltertaake was eargfulynangt thossighly
mﬂﬁﬁﬁs 6?9 sﬁﬁg.u %y"’lﬁreg g%%%? B%ﬁ%ﬁébveﬁi%ga}egt for one hour.

Tdnatrelsydael salsemheas &itéredesit 4nd Itt%batfa@tl‘st e dridd in ZAitrbaén purge
resi L e_gfﬁ\/\géflltered of f and the catal yst was

QPP W@&%t V§hvasiqbtained asdraesfiowing e@wﬁer mreyield of
1gg§ﬂ yst was obtained as free-fl ow ng powder in a

yiefd of 17.1 g. Conparative Exanpl e 65: Preparation
of net hyl al um noxane treated silica 25 The

rccoFaPRPIECA: HIRRaRIN AL SERRR P TSRAAAN S0, 8 ¢
of SHh'&Qof@H’e ﬁ‘ietﬁ’gflalhﬁhh’&fﬁé‘trr@até& sf? Eh)re?A[egi %OE%mp/Fé 17a
sol uti on  of  um noxane In to

wese placed; lﬁrﬁ)frlﬂ@drgiﬁﬂsaﬁ|teiasa(a®:fphm \gith aFampaﬁhasurfaceofn a

S%@?’%ﬁ Bl P o B B Eh B Rhane G - methy-4-(4-tert.
@QLM@eﬁNmbmuﬁ’éd.&?or}e@ WEREMHRRSMH#h 36 mL of toluene and

05/ 043421 was placed in a fritted gl ass
4f1| rlnLé?rf 230 yvtceIsehiioni afimethyleabeminoxane i tolueme §Albemarle

. f - .
CRARBROS) THeSRtiud My AtRoM temepraiucs forong neweiagive @
deeply mmﬁ)sulutmnThm s*bl@tidrowaé eavefugy siaedl oWltbb othal
of toluene and 21.3 of a 30 wt-%solution of

Meth g/ Pﬁﬂn%mﬁﬁ@eﬂrﬁﬂm Achelowly Hitarad o withipararpymately 30
rrﬂ; es, WHérnrtYle"é@gfaEé lof 'EI'?‘e@I &brégPQ f&fFéeJcﬁte%rtﬁe t8é| fhee silica, the

our to give a deeply ore hi's
fikration Ipemcmrwém quppaddmdi thie filtep cake whae carefully and thoroughly

By Fednirs sarmia oy ik ias Bonmlswedio rasiforane hour.
Tﬁé réé]@uéloéd?\?eﬁﬂ wed filldred o"ffeeﬁﬁf‘ﬁw% et yétq}?aé’ﬁrlﬁpel?t%'gbét%ﬂt weight

[tration process was stopped and the
lnoaaahéeamSofdair@gen | Hheagrialysbwaagiitzined as free-tywmgapevadr in a
i?l 1O ﬁp(fxtul a. The catalyst was then allowed to rest
y gr 0 four. The residual solvent was filtered off
and the catalyst was dried in a nitrogen purge to
constant wei ght. The catal yst was obtained as

f r ecComnaragiveGaample65: Fiepadatisn qf‘methglallmqua@eerkated silica
Pr ep?ﬁ@%é%ﬂyl%fun? HBRSES ﬁ’ga{g?jt sa}flclzao\%lgg %ré:paatr%d ccordmg to

Comparative Example19, 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
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15 12.9 g of the nethylal um noxane treated silica

prepared in Exanple 17a were placed in a fritted
wqghkew®ebisht er as a colunm with a snooth surfacecTius2@s/043421

separate flask 372 ng of

rac-di - n- hexyl ger manedi yl bi s(2-net hyl -4-(4'-tert-

welst b p&te v b )mtitéhdglagé FiREF Qé)@'dé)'lﬁrﬁh W"t'hoé b%dmrsarfabéaﬁ a separate
wth 33 nmL of toluene and 3. -% sol ution

flask 46 mpy af mﬂ-db&@@éyhsrhameﬁlyibﬁé? Umtbxérﬁaﬂ etezlebutylphenyl)

R Bkt e ERRe s WESg R 4P Py Ser el ap gt o i of 2
38Qk Y étﬂutld?ﬂbﬁn@ﬂ'ﬁyﬂémﬁﬂnmeﬂﬁﬁﬁlﬁéhéXAwﬁﬁrl@@drMTaﬂ(f)n) The
the nmethylal um noxane treated silica and sl ow

shurnt was gtiged alireeinieayperaiureriar ong ew!r teiging asﬂeemWeqolored

SRy 7R et s BRUEEARSR) Al A7ED BB Ahocane
tr‘ebted“ sﬂl(t:@énd SkewIyaiste s off within apsrokineeiteiyoB0 ynidbtes. When the
stir nmeans of a spatula. The cat al

surfa@w@ath%wl@@d $QutiomEcathgs the B0k bs; {95 tg%?l{;@qpn process
WRSstbhod e LA tﬁ% fi@nehid s RuAIYR afdtbLgHly! tired Ay/means of a

eamo ni trogen. e cat
spamlalb'lfrm oa@lw‘swfasetberﬁ latowed tpoewddor ome Aouy. Badresfdual solvent

Wit et o STBNRRC A7 Vel as ANpY 5 UG Datsis BegBiant weight
Tﬁgdéf%%é%%fa%aed 8 @reréEﬁ&N.halpBWd@aamwaQﬁtﬁdg d

1T ca’was prepared according”to Conpardtive Exanple
19 enpl oying 8.8 g of silica, 44 nmL of toluene and

%.,sol t t.hyl al [
t ol uBTETBeR e FRa D S-PBRRed eI GAT 1"
Exambey §9f s ﬁmﬁ;ﬁbmﬂn@ia@@@%b%@hdﬁ:@damn%xample 17a
cat al yst "The net hyl al um noxane treated silica prepared

were Qiagssr iata fréte@gmﬁ Biteas aaelupimvil g smaoth suifage. In a
s%@%%ﬁ%f{lélslt(?ﬁgiﬁg gggao%gf-‘@-p‘é&&l'&eﬁnéﬁe"oqylﬁlss(ﬁ%8&1%‘4 4\ Bt

bUQﬂpl%nyll) imnehepligarosrnadididioidewars mtedinwith’' 33 miLtofliotughe and
phenyl i nden I)Z|rcon|umd|chlor|de were mxed with

B mH ot 30ovicrRoldian aMmShEIGMINE0540 iooE 4 BIRATASIE
%Ppora b r;@‘éllilﬂ“g X %@F%@agl?&s | rr;g%’é‘thrjeefor one hour to give a

deeplyecadradesdigtioro Thidsolutido V\gasmrefutlg anldyedcrm tmpecm‘ the

raalpVisl inexas pLac il s slowy Eeisd & el sheroxmately 30
nahﬁf’éfsy Vindr fecslirpide cW'thQ'cBl eq ES%Ihgﬁtrééé‘hé’@tHE t@%tcﬁl?le silica, the

en the surface of e col ored uti on reaches
flttrajlonfprbbessvvascs{eopndcbamd the filter cake meresarefidlyard thoroughly

Sﬂggggtp'f%s&é Lﬁg r'ﬁ@%ﬁg‘ca@%gasr’cﬁen aIIXwer&d(o rest for one hour.

The resndual 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 14.8 g.

Comparative Example 68: Preparation of methylaluminoxane treated silica
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spatula. The catal yst was then allowed to rest for one

hour. The residual solvent was filtered off and the
woav@logetd4was dried in a nitrogen purge to conBCEIS2005/043421

wei ght. The catal yst was obtained as free-fl ow ng

powder in a yield of 14.3 g. 20 Exanple 70:

Pr epta fathy PRGB! b8 SRR BLeddid

Ooatnpamn% IEybmdlanédemdbm;an@Sm bf/bﬂléa 544)errlzoi tntt&mel érzd 8.9 mL
rcanji um dichloride were di ssolved in 3.

ohB-H} WhisplgHOR Of MatRYRMNURPFaRdOlYeNe @I”B@’ﬁér'e %orporatlon)

(Al bemarl e Corporation). The solution was diluted with
11 nmL of toluene and stirred at roomtenperature for
1 ho@amphaiativeoExample 68s Plrépmamui efl stppdredingtdbcehe catalyst

t hen-gle"tgh%?%lymlf%&)(@%feﬂpﬁtf 5§ Sﬂrﬁélp&;%q?quﬁ{geggqrﬂ%aratlve Example 68

Wa@%@@é@h‘l Srites g'ltabﬁ“ﬁltéﬁés %\%’é%’rﬁﬁ withea BRIt 8LiHEEe. 9h a separate
support material. After the addition was

ﬂaﬁnﬁoém@g of ras- dirrW@mlgmaeedIylbaﬂ2mthyhﬁdﬂh@ﬁ-wwmenyl)

d [ d
ieheteaint dERoRte VTS hited ST A4 iodriol s andify 3 mL of a
30&119%t soldiigh @ﬁﬁw@lh&ﬁélu%ﬁo@k&h lf@ldeﬁé éAlbéﬁfnar?&Cfolfwfaﬁ@n) The
owder in a yield of 12.9 g. 89 WO 2006/ 060544

gy Was stised 28 az0m t@fmpatéreﬁpr OppdIr 40 iobie @tleeply colored

r | |
SPHRBR TR LR RN L P ER st P et bemaityialypinorane
tréQtHd sifica dhd Blawly dlﬁevw eff w;tﬁmodapmdxinmtaly73mrmnmﬁtea Bhen the
-% sol ution of methyl al um noxane

S PG REHTC OB OTANION JSa0THE 13 1GR PLe SsmT e Gatian piocess
i slofbedpnl Nefifle Gl St RS A RRLbGERG SBrelby kans ofa

spamjlwl'ﬂimmtamawesttheraaﬂdwed to st poreqree Bdur. THexesjlual solvent

whi |l e_stirring,  The vql.u of .the inpregnatio
WS TIREreR ST BB GAAIVE e QRN Tuf (HHOGRN PRIGS 10 HgBaIANt weight.
ﬂ@tc%rtél bt wak PSfanﬁé@a@%etﬂ&ﬂn@’?%mﬂ%Fm 8 Syfl‘e Q44 ét ure
was st rred or 10 anot her 0O mnute t hen

allowed to rest for one hour. The catalyst was dried

s ERARRET, Bt HE AR G A h e B qochiRoL AR 8 Y o

13 3203 rﬁg@ﬂ’fé@d|?r?ethﬁ"sﬂ@@écﬁylb@(2-ﬁfetﬁwp@ﬁfﬁeﬁ&omdenyl)z:rcomum
nmet al | ocene catal yst™ 15 224

dichitorigenwers, dispolynddn )316)17&(@‘4% W% sobutiparafaneidaiaiuminoxane in

5858 UlbefkaR ChEAB STk Bk oed Bl At toene
ahd\stigedrdteoSrteaipairaieng forfBowoThis sulutiers waislthéeaddet o 12.4 g
of1 %egmethy?glugn%gx%ne treated silica prepared in Example 17a 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 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.
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and stirred at roomtenperature for 1 hour. This
solution was then added to 12.5 g of the

waorbdsyced4ym noxane treated silica prepared in BEamsk®s/043421
17a while stirring. 20 The vol une of the inpregnation

- solution was 200% of the pore volune of the support

material. After the addition was conplete, the m xture
was stirred for another 5 -10 m nutes and then
al | oBgantple 7¢sPrdparaiiore ohsupportetemetalkicgne catadystdr i ed

i,\,gs a%g{ b{gﬂ%@%@fﬁwsﬁﬁ%@ Syi@?@é%wﬁ%&ggsg@ﬁg%bﬁ%irconium
di¢Riorid8-were Ein/37 mhr %Pé?]}f W9, 8biugilRRPFeBylaluminoxane in

r
netal l ocene catal yst 233 ny
totummad{Atieegte iGaperitiphi Be2satetivny was, dluteshwish dehynl) f toluene

o e o S EEAIEY Br iR Y bty yBpn 80 o 120
of tAEDREMAALuRoRahaticditdd sifbe phsiatbl o B 1 b ethild $thring.
26.7 mL"of toluene 30 and stirred at roomtenperature

Thevoline of theTinipsegratian splutiers wesedP03d @éihe porevauge afghe

o R RAA B ARG v v

addierBi-1 e nsihutes 41 theRhglowelduaarest for lvgei qur eTinatatatyst was
sol uti on was 250% of the Fore vol. une of the

I
dried &t & alitrogemt Ryrgeie canaiant weidks oo spfalys ,W%Srfglgjﬁ%f)%o&r%@%free-
St i f.ar: 5 -10 m nut dth
ﬂo‘é@%@v@yé%q?gg{'elpgdr?qggbhour. ThmengaSZI 32t vvagnS dri ed
in a Bitroggn pwfr ge toflconst ant wei ght. The catal yst
was obt ai ned as free- Wi n ' i el.d of
14 oBgamsla sl Braneraiive BERUHRSE ARl S A Wb ane
trea N . _ oo . _ i _
i 11 65 (4 5 SRR s rR IR HieSRANE SRR 2D dedyzifonium
diil:?ldmielrwerelmﬁ‘so:tvéﬁdgn %\mtlnhwd al30 wi=%2 selutioagof imethgladuminoxane in
t ene a 670 nl of. 0. WM -
toberag (VDR e pPaR hEsRUfion Was dlfed NS ml of toluene

aﬁﬁ ISRREA L FBmAtmbeRITUFERar RSUH ThisBlitih WAS tiasldatided to 12.5 g
the 15 tenperature nust not exceed 30C. After the

ohithei methylalaminaapedtagted pilicaipxepared indxastple 1éa wihjle stirring.

| f h . .
) e R TIN5 20 9 0 e o
stiSp6r® At GATPAT8E thietaddiBors whY @dimplete, tisenxtateewab)stirred for

filtration. The resi due was washed with two 1300 m.[
apother nd Ogninutes 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 13.5 g.

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
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tol uene and three 1300 nL portions of isohexane and
dried in vacuumto constant 20 wei ght. The

waorbdsyced4ym noxane treated silica was obtai nedPas/ua2005/043421

free-flowng powder in a yield of 471 g. 91 WO

2006/ 060544 PCT/ US2005/ 043421 Exanple 75: a)

o'?'th?é)ﬁ’fe%‘iylé?l[lr’rﬁﬁoiélfé ﬂ@étéﬁ'sﬂﬁﬂ‘&e QFQPWE’xampIe 17a while stirring.
Met hyl (ni- propyl)silanediyl-bi's-

Thet rojuma of dhe tmpltegm@thm Sphiémlwamaéa% ofthe poneé wolume of the

s§ibpan HePfiet afs? s e dion hasecompleta, the e Was, imed for

aPog |5 a0 mhudss Bhd tidrignsved & Redlifor Jﬁéﬁlblﬁk arh%%taﬂyst was
flask. 7.6 M (1 eqg.) n-Butyl lithium (2.

drigr i@ Ae)trogere PHERE %qnstammmghbérmtqa’c@lyamaa @btaheed as free-

‘ﬂgwlﬁ g%\pg%\ﬁzﬁ 5%§"f_f‘£8€1{@r 1 h at 80C. After zrd?2

C00 % eq.) nethyl(n

propyl ) (dichloro)silane were added and stirring was
continued for 3 h at 60C. 7.6 mM (2 eq. regarding to
Iigand) n-Butyl lithium(2.6Min toluene) were added

e L e e

.to ligand) zirconium tetrachloride were added and the

chi o PaeSlited FumRTROTY! $59 oraliER (GRAcadERet) 4 g at 180°C
4 t The o/ f

o Tndiler 50 BB DRl bd 101 & e

tolaemme-ad@edcskmMylfim mLlof d:BG@\m%rmllutmycﬁtmélhytaimnrmbxane in

r om taney | de
S DB RARY.Corer sty ol Taord tampstaigre. During Hravie qiiemthe
andrb

?ragﬁglnré%stcrfbt‘exé g(g 3?8?. g‘ﬂf? ’Ithﬁegaé%(y érayvag Zc%g%rs ?té( tlg%;'mlxture
walschmyeld -fOHBAIf aih Hbljrat todia témp eﬁéﬂureihn@h%n ﬁéatedlan'iﬂallowed to

flg&) 127% 5H (H3O) Si ( ZY
%f% Ob UL NOBFS %&qoehn% OWﬁ‘etOerBBb‘ielnéQPrﬁ%tralﬂl‘%éE@ ent was
séﬁér%'té’osﬁy filtration. The residue was washed with two 1300 mL portions of
toluene and three 1300 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 471 g.
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15.3 g of the nethylal um noxane treated silica

prepared in Exanple 74 were placed in a fritted gl ass
woizbdemeoas a colum with a snmooth surface. | n RBCT/US2005/043421

separate flask 329 ng of the

met hyl (n- propyl) sil anediyl - bis-(2-nmethyl-4-(4'-tert 30

butyl%%m I34.ndenyl ) zi rconi um di chl ori de were m xed

n@\éo?fstol uene and 92 WD 2006/ 060544
PCT/ US2005/ 043421 5.8 nL of a 30 wt-
toI uene (Alp

% sol uti on of
rIe Cor oatl n
O)DIS—Z-

E ? C O ”ﬂ.-.li

n'i‘é’cH Izi 4gﬂeYt6té@tul- : al nd‘éﬂ ﬁQ%ﬁIQHP@h'CHEdeh' s solution

rrethyl al um noxane treated S|I|ca and slowy filtered

cur + 26 (LT PR 2R olor R eiBne |

1$-Indefe wée diskbiveatih B0 Rl A6IRERe VIR 51APP
filter cake was carefully and thoroughly

Tirtrais a025G melpi#ask. o6 Thle(1c agdl y-Butyldihivmen

(BB 1 3ouRREL el aodilE Bl PRl

ap@ntieabblutieh olbs stinedcfdral YistatvegQbiaene

en the

he top of %t he
ed and the
stirred
al | owed t
was filtered
gen pur
d as

f fl wd Id of 10 15.18 - ER‘&—H%J
PBiG) Py it I bh o8 R mack) | doehdl@onpound
p%ﬂﬂ%hﬁforﬂ%ﬁé%%ékz BELEYAd sQlﬁrim%ﬁ%érsl g

nden I zi rconi um
cBntipeecaforah hohit 60° C 7.6 ml (2 eq. regarding to

R A e A

e SR g ol B e e Then 50

coblif@d0 noarh) terhparature R yg | (O Hi e sedandingn tozllgamd)l girconium

Ao BT ARRR eI IRIE Ko aUa APt & Gh e Gy The litnium

chfbnﬁi@@vé@rgmgvéé%@ fiEtion afd ‘WHSW @WE@WM B&i‘lletdh%r% each. The
ded. The m xturé was stirred for 12 at 60C. After

fl&tﬁcﬁeu\M@StQ@npsotfat@kmewacucp etom@ldntheafcruﬁe efomplex (ai@atl) with a

rSaesaTALE S TR ARG ks Eizaf R A a8 ided 500 mg
(0.8PEhMORY SHytof algé @dmbWxQﬁltN\fatrhcﬂnéﬁ-ﬁitlooéf 5159 .mi, of
toluene The conbi ned organic |ayers were dried over

"y MBS (40 Mbizp hdd(es): Art & 33@&& dt4dr( -89, £.A8 (ﬁﬁgﬁeéf’rﬁnﬁmmatlc)

GSE%E; g%a%-? |p&§re%lslgwg$ ég,s H i enyEC'I-ﬂ ,V‘ﬁﬁlqu- 5.985% m, Hﬂ, aliphatic),
1.31 (s, 18H, C(CH3)3), 1.27 (m, 5H, (H3C)Si(CH2CH,CH3)) ppm.

b) Preparation of the supported metallocene catalyst

15.3 g of the methylaluminoxane treated silica prepared in Example 74
were placed in a fritted glass filter as a column with a smooth surface. In a
separate flask 329 mg of the methyl(n-propyl)sitanediyl-bis-(2-methyl-4-(4'-tert-
butyl-phenyl)indenyl)zirconium dichloride were mixed with 35 mL of toluene and
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Purification via columm chromatography (silica,
wehuskos4nept ane / di chl oronet hane 9:1) vyi el dedTAS2@5/943421

(25 mmol, 25 %

bis[4-(4'-tert-butyl-phenyl)-2-nmethyl-1 H indene-1

5V8 ]ﬂLdbfeé bﬁ'v;/nts"’/J sgtionL6F H%Wﬁ@%lmne@%@bnefmﬁ)marle

H aromH), 2 (s H, ol efin-H),
Cﬁlraara(ugn) 1Tm} sblrryfwats s{)rredgawpon@ §emgenqturecfp|; ong hegr (Q;glve a

d[%seHM cog_pf%%ol ﬁcbn é‘ﬁls §éllupo%§\5336tﬁfn (9%_%plly %\dégc}(oﬁztog ?’f the

méih'?DaJurﬁm%J(aﬁeTt’rba(éB sifith an§lowly fiftete i with@papgioxiomately 30
nmmétﬁﬁiy Véheming surtacs(of-thewejared sphtiopgpachrs (e lRaihg silica, the

AR RTRE e GARA FhE A 5 By B horouony

stitrked byi ekhps o$la|@@t%ulaleﬂ®e datadt werd then HiOweld tbaksisforone hour.
and 15 ml THF. Then

Thegesidugl selvent yas u{tel@ﬁi Qfﬁaég the ﬁa@&sgé\@é)d%éﬂr i 3 pifogen purge
b O YRS R AT A8 R0RG BHOEOH dyied of

15.8 goni um tetrachl ori de were added in portions. The
suspension was stirred for 2 h at roomtenperature
and the solid conplex was isolated by filtration
g,{y,.ﬁﬁ@hﬁ\_ & fritted glass filter and washed tw ce

t of cold toluene each. The conpl ex was
extracted with 200 m in total of hot toluene and the

) Prepalation 0§ ARISIABLESh Bl RF R As ParldiliB! Jl-4-(4 tert-

B‘u‘txHIﬂP@n'nyln@éﬁ\ﬂ)zﬂ'c@ﬁluH Ufchﬁﬂld@ ass filter and drying
in vacuo yielded 3.97 g (5.16 nmmol, 21 % of

rac-di et hyl si | andi yl bi s(2- et hyl - 4- (4 -tert-butyl - phen

TR ST LB e AR R o
d;etgf%ﬂem (m 18 aromH) 6- 99 (s, 2H, aromH),

T 52 2055 0B D) G (4 S hubi-phisad) G- stk neegp were
P
R EA300ne o BEDAE 880 omtemo) ofan v
tfutyliltmurnrsepﬂloenc@lmMEinao’qmleeeYWermdéeqb bhoin itemaerature and the
welara s TiiTen 5 sa D Er AL 5907 18,7 g (100 mmol
didlodafithylsihhe et xeeéé.(ﬂwm.me thab Stire8Mbr PPNt 60°C. After

cooling to room temperature 100 ml of water were added and the layers were

separated. The organic layer was washed with 125 ml of water, and the aqueous
layer was extracted twice with a total of 150 ml of toluene. The combined organic
layers were dried over magnesium sulphate. After separation of the magnesium
sulphate, the solvent was removed in vacuo resulting in 63 g of a brown glassy

solid.
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phenyl )i ndenyl ) zi rconium di chloride were m xed with 40
wohomioseal uene and 4.6 nL  of a 30 wt-% sol uti eaTWR2005/043421

met hyl al um noxane in toluene (Al bermarle Corporation).

The slurry was stirred at roomtenperature for one

PodEEatich Jiav@dmABRdva rQbW’ sﬂﬁ%‘ @I%e‘h‘t“ hePtase FAIcHIdrBMhethane

was then careful ly adde

9rﬂétW@Jdad Uie-hexamersol, Qéa%ébliﬁ(aﬂ etartemdylsmmw) 2-metbyletH-
mately 30 m nutes. When the surface
m% W'ﬁa{%ﬁ@{% %’g‘% ‘ution reaches the top of the silica,
1HWH dmoaleQnCp)mgess was stopped and the filter
was car ef ul and thoroughly stirred by nmeans of

5a 7 §§a7f gBdm, tAHl, @éﬂraflfr)stﬁ a8, t1h|én0|§flndﬁe§ G70(s; 8kt ofefin-H), 3.73

(B GBI 98 ol 202 (R STR eHhibB: b b arkcBu)

1\85 @hbH, 16+-Bg, tes d, Vs mag, @htazm dO@SI érrq rrf'4<PW@@+- .
podeerlnay?eldgf 18.3 g. Exanp 9 e( 2-) ppm
Preparation of the netall ocene corrpound

pr opSP) BIIEE) PRSI G ey 4 e enory

indieafal) ercdaluaildlcﬁ’lbﬁﬂer at | on of
-tert- butyl i SO- propy

O] 15 @25 menelMatsid 36 Skt Autgi-harnt- s petybd Hindene. 11

S STARE AV SRR P RAGPAERNY 13 LR
(50 m(m]))oﬁam) nybubyllithium-sokution (2.5 M inrtokeine) | wglaﬁe @ddéd Mt rdom
nmper ature and th

: oééjfgp%éﬁé@ @?.ﬂ?%@%&%g %o%t%réth%@f S8F QeAﬁébawlmg to 0°C
588 dcjl@% Andl) ercf&ﬁmn"fgﬁblzhlo%ég\té?é %@?gmb{ g%Hé(g%eTﬁ?rs%spenswn

The m xture was stirred for
was stioetlifag?2 thaatroom ‘ream&ra’atre aed 106 solid cOmutrewaswsatated by

o8 o0 XN o S S R SRS o ovene

eéav%é/\ﬁﬁnﬁ%kmédrédﬁéﬁ Quithi 20D ﬁhl Pt dfﬂno%%&u@ﬁe 8hd the filtrate

t ol uene e comnbi ned organic ers were dried over
wag gaeeenirated ipracu tona detal @ia@@.mit orstajfization onegnight ahroom

toftbeRah S phrdfort st g B B PR os 2B B oiarlpataiged 3.97

g B8.16 W@10%$éﬂﬂac—6’l¢lth)ﬂmmidmms$? EnefEWIWT(H -tert-butyl-pheny!)-
chr opat ogr.ap silica, eluent ept ane

lngeﬁﬂpympﬁaﬁ@wlonde as a bright yellow powder (rac/meso >50:1).

"H-NMR (400 MHz, CDCls);

6 =7.69-7.01 (m, 14H, arom-H), 6.99 (s, 2H, arom-H), 2.24 (s, 6H, rac-CHj3), 1.51-

1.41 (m, 4H, -CHy-), 1.32 (s, 18H, tert-Bu), 1.07 (t, J=6.9 Hz, 6H, -CHs) ppm.

b) Preparation of the supported metallocene catalyst

17.5 g of the methylaluminoxane treated silica prepared in Example 74
were placed in a fritted glass filter as a column with a smooth surface. In a
separate flask 378 mg of rac-diethylsilanediylbis(2-methyl-4-(4'-tert-butyl-
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9:1) yielded 11.3 g (17 mol, 17 %
bis[4-(4'-tert-butyl -phenyl)-2-iso-propyl-1 H
wonasees4yl | - di et hyl -silane. 1H NVR (400 MHz, PCDDIS3)05/043421
58 =7.49-7.01 (m 14H, aromH), 6.77 (s, 1 H,
olefin-H, 6.72 (s, 1 H olefin-H), 3.81 (s, 1 H,
phéil'rl)l)lnéer(ﬁﬁ)z(réonllmi'tjlch(é‘rﬁde Werd3mixédayith 40%nIMbf ?dlhenez and 4.6 mL

ofsa _?@wt;%gsolq}mnﬁz Qj(_@ptipll\g;png_mx%egpééupngr(%marle Corporatlon)
TPéeS]qL;Wy WSE %ﬂ&lgélﬁt %o;‘rlngt‘%o rp%??}]ﬁgéjﬁ% (ﬂ% rslcgur t§ \}egg (O‘f}%lphp colored

s@lﬂt}bm EisbI%l{lbﬁ-Wﬁthd@Uéa/rbﬂmD%@ﬂbh -ofr iopQfRRE PYth¥laluminoxane
H i nden-1-y yl -silane were dissolved in 113 ni

tf@ﬁtﬁdﬁllcae@mﬁlow 8”@@@* off withinsappradnetaly 30 miguites. When the
sur‘fé&é E’Jf“fh%?coﬁ)rk(g's'?)#1 @Wr@é%heg"ﬁ{eeto?ddﬁﬂe%ﬁlggom ﬂltraF]?n process
tenperature and t solut’i on Irre
wﬁb@moppq;d gridr thentilter cakeowas carefudly ramchthordutthiyeti ﬁeg(ﬂ?eﬁeans of a
stlrrl roo erature was contj nue
S%aqH'a ?ﬁ#@ %615%'}5 ?%Fh%g'qw oy 168t Tonne s dhe dgsigeaksolvent
wﬁ@gﬁlﬁéﬂed d‘ﬂf Eﬁd W\é B?t]a'iﬁégv%%uﬁgdé i'g n%ﬁ@@rgwﬁapﬁﬂge k% Y:})HQtant weight.
gatcatalyﬁt \Anaseobtarnedm frae{ﬂowmg/\pm\hdelt iol aigied ahti8.3 g.
fractional crystallization yielded 3.11 g (3.8 mmol,
22 % of the pure racem c conplex as a bright yellow
povvder (rac/meso > 50:1). 20 1H NWR (400 MHz, CDCl 3):
8 =7.76-7.11 (m 14H, aromH), 6.81 (s, 2H, aromH),
Exagwple771 (m 2H, iPr-CH), 1.47-1.43 (m 4H -CH2-),
1.35 (s, 18H, tert-Bu), 1.15-0.96 (m 12H, iPr-CH3)
ppm b) Preparation of the supported netall ocene
cat adathepéﬁatib'ih <ii tgecrﬁetdn@c@reé EYMPbURY BRANISHIAHRALISIE- (2-iso-
i1 pared 1 n Exanple 74 were placed in a
propy-id -teﬁ bsttylrpherml) menvlr)zwcmmumndmldndﬁmot h
surface. In a separate flask 319 ng of
rac-di et hyl sil aned
iyl - &1 sR2pasatiopr afifib 444 4ert-batyl-phehyl)-2-iso-propyl-1H-indene-1-yl}-
%en %I ndenyl ) - zi rconi um di chl oride were m xed w th
d'g y,lgila P toluene and 3.6 nL of a 30 wt-% solution of
nmet h I l [ i
30 106 1S BODTHARD ot 1 Rt DR 2 Boiopal i iRdene were
diaselved in @8@/mlaoluedean1dLﬂS mhof THFsTh@ﬁ SMnE(KW m&xﬂﬂéf an n-

3 f dd
oA GARRD (et Ny Potiar RS wiRe aped L oS b e aiEs and the
mﬁdtw Wad biifted /5 1°F1<f)ur\’\étt80°@ APRF eSbITY & ¥O‘Q§)1 BIY{($60 mmol)

When the surface of
dichlorodiethylsilane were added The mixture was stirred for 12 h at 60°C. After

cooling to room temperature 100 ml of water were added and the layers were
separated. The organic layer was washed with 125 ml of water, and the aqueous
layer was extracted twice with a total of 150 ml of toluene. The combined organic
layers were dried over magnesium sulphate. After separation of the magnesium
sulphate, the solvent was removed in vacuo resulting in 66 g of a brown glassy

solid.
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col ored solution reaches the top of the silica, the
filtration process was stopped and the filter cake

woasicasaiul | y and thoroughly stirred by neansPof/ua2005/043421

spatula. The 5 catal yst was then allowed to rest for
one hour. The residual solvent was filtered off and

ﬁtﬂﬁcﬁﬁéﬂlﬁ%lm’ﬁﬁ dﬁ{rbrﬁgtdg?aéhk}ﬂgl @9 %The?ﬁ”&%téﬁe ¢ Al GBnethane

e catal yst was free-flow ng
Qpb)/yieided ﬁ133 gl(éVcﬂnmbl 14. %) bis[4-(4 Erestrmjtgl pt&nyd)y2-iso-propyl-1H-

ﬁ%&a fi the met al | ocene conpound

{}\31 ?W bi s-(2-iso-propyl -

1|4| NMRM@OtMHQt go@enyl )i ndenyl ) zi rconi um di chl ori de a
15 al) Preparation of

63 MHK/DHN(E{( A4y arorettl), But %/ (s, ﬁhldn9||e)‘ln§_1‘-i) 50723&0;391 Olefia-H), 3.81

a-ég 6)'9151(5!/%' ﬁéﬁ@"% §§($§3%8 (éﬁ) "E—r THddnd 37\ (g, 480+

Lﬂti@dw@#ﬂ H$<22$+18s|r¢HgéH{ @buERrs) ppFh.18 nL of THF,

an n- butyllithi umsol ution (2.5 Min
tol uene) were added wi thout interruption at room 20

m xt aPsPtaerafios 8 chahRs B S R R A 1btButphenyi)-

lﬁdﬁﬁ}ﬁ[m@hmrﬁ@licrﬂ&fc@ hours It was allowed to cool to
40C,” t hen

di netiiyd @ dﬁvompf)aﬁes [ﬁeﬁ‘leteﬂ %wyypa@@néh%%w@é 1H-inden-1-yl}-
oL 3o ek B0 /05 B RN Rk 82005 et 136 mi -

Buegnitihienp. 8t tollizReverd adae@rat \weom tedti:tmfanmd dnigethe solution
phases that 25 form were _separated. The ni.c
WS tikEesR(Eraiant: Hioen 1o 6F wialk z'rmuwtﬁgagﬁeeewere added and

sﬂ&ﬁ'ﬁf f"ﬁ:%n?’féﬁ:ﬁ%?&ﬁ n%Wa‘:secdrlti'ﬁ%%dW‘oHB R. q’ﬁé%us‘b&né%@x Whs filtered
0 o?uene. € CO ned organi c phases were

audeﬁhermimdeswam aaishat! dwiokf w&h 15 egadiathyb ethodr ea@ Drylng ylelded

nes suI ate, the I t d
DR W S bR TS o A : " atacton wi
| o

tei58h %“85*‘%’6%%‘6%&%@%&%@ ARIT TR L3S il 1270 9 the pure
réeroicempleDas 3) bright-yellos IpowdET ((an/mesel> 30:d e H) 6 76

fi 3. 41 OH, -CH), 2.80- 2.71
éﬁ”'\/ﬁ’&i@?q\"% @’:@'3) 18H, (SBu) 1. g;)(d J=7.1 He, (g]H
5 57@&711lea4@ﬁ,aréhm) 3B, @PMaGoﬁn?H Fzrswm l(mnzpif iPr-CH-),

Di net hyl si'l anedi'yl - bi s{'2- so-propyl -4-(4' -tent-butyl -
1.47-1.43 (m, 4H, -CH>-), 1.35 (s, 18H, tert-Bu), 1. 15096 (m, 12H, iPr-CH3) ppm.

b) Preparation of the supported metallocene catalyst

13.7 g of the methylaluminoxane treated silica prepared in Example 74
were placed in a fritted glass filfer as a column with a smooth surface. In a
separate flask 319 mg of rac-diethylsilanediyl-bis(2-iso-propyl-4-(4'-tert-butyl-
phenyl)indenyl)-zirconium dichloride were mixed with 32 mL of toluene and 3.6 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 red solution. This
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phenyl ) -indenyl)zirconiumdichloride 6.8 g (10.7
mol es) of

wdiznmstoagd4lpi s(4- (4" -tert-butyl - phenyl) - 2-i so- pr 8pyius1005043421

i ndene-1-yl)silane were introduced into 60 nL of abs.

toluene and 3 m of abs. THF. 9.0 nL of an

sBTd%ﬁWéé %@n”&%r%ﬂh tdRRd o Mf'tﬂe%ﬁ%}ﬂ?l‘éﬁ)m%&@né@%%@ed silica
room 1l errpera ure. Afte this I on was

amdmhd)velyéuterdxda offi within apmma(lmateiy 80 nainuBGCVYloen thensurface of the

coRed SHwIPRapaEReS D BBl i UER o TrFie BEcESs athsStopped
and tREfiltb PBSke Wa‘s%aréﬂﬁ){ ﬁﬁg'tlﬁd)r%ﬂg strRPbEhfbanstdia %agula. The

reaction mxture was stirred C for one hour. _
catatysi measithencaltmvest! tor resthior @wrpmcmrurbe sesidvalsdiventevasdiltered off

BB e A Bro B B LSRR catayst was
OReNRET as TRicSTIGRWMIESoWES iRYryiéldest 1409 of r acti onal
crystallization fromtoluene/ THF to obtaln 1.0 g of

the pure rac isonmer of
di met hyl si | anedi yl - bi s-(2-iso-propyl-4-(4'-tert-butylp
henyl ) -i ndenyl ) zi rconi um dichloride 1H NVR (400 MHz,
ECm@p 780 6 = 7.57-7.05 (m 14H, aromH), 6.98 (s,
2H, aromH), 3.22-3.1*7 (m 2H, -CH), 1.34 (s, 6H,
-CH3), 1.33 (s, 18H, t-Bu), 1.10 (d, J =7.0 Hz, 6H,
a) gl'g;%argf) Mi i tﬁ’é '?rge?lél‘?ddeﬂe & 6&%06599%9%%&?&9“ ﬂ)l@“(@r@o-propyl-

tTe et llyl dal Unrm 1rmoxdalrie treate
4si4 rmabpmmee@l)lndeﬁylaﬁmbelummc%omﬂa pl aced i n a
fritted glass filter as a colum with a snooth
surface. In a separate flask 365 ng of
rac & " -
| - p%” ZM€ elh@{l??lbrhlggﬁilﬁé%f 43@ ori yép&gﬁgl)'%ggopr\%ﬁwm
imdbneu-gf)sllmejene and 4.4 nL of a 30 wt-% sol ution of

th j t I Co t
The. 2P g HyoRgs e et et A HOndrR Ry Bopp Py dFlindene
V\hé?é'ﬁnﬂfdbugie‘dein&) Q?@%Woﬁt@lﬁr@%rﬁmé%wa 1IJF'IF TﬂérﬁZ? 6 mL of an n-
solution was then carefully added on to

bugliithium ealutiondRd MlﬂédU@de)sWBfQ:add%V\@ﬁ@W lymtarrumt@ne@t room

g PR RIS o Lo g MO gy s0°0 an

sHifkHEt Bls t8RPRestutd RriitReHour at Wdsi fidwed® ddol td 4@¢® then 4.45

process was stopped and the filter cake was careful
(34 .5 monalaghof/distéthyldidhlvyositmesverfe siowlypaddﬂchdro‘ﬂmse After this

AcauPar e Servenmo oty sufed Rittpreahouin etk G g then
oWBfigHt f9obh RnbERFEM RYF T Wale? W8 BdBB i 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 200 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 16.5 g (75%).
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5 The catal yst was obtained as free-flow ng powder in
a yield of 16.9 g. Exanple 79: Preparation of
woeuppmcedad nmetal | ocene catal yst 15.6 g of the PCT/US2005/043421
met hyl al um noxane treated silica prepared in Exanple
74 were placed in a fritted glass filter as a columm
1\ ce. In a 10 separate flask 167 ng
I-YWR34Q '%'Ey? nedi yl (2-nmet hyl -4-(4' -tent-butyl -
5 BIeBYi7).0P deny iH( afom&i)pﬁﬂfﬁ’(% Q—H%Ieﬁr&h{) Blsﬂl‘ly(ls- BRer@H),i2.80-
ndenyl ) zi r coni um di chl or
2.7 Ad e i oy 1-881( ﬁ,y1§lé,|tr%u1)ed|%61 SJEZ 1rr@?h§H A>lda), - Pl (s, 6H,
'(Ifﬁl%kji) - phenyl)indenyl) zirconiumdi chl ori de were
ith 35 nL of toluene and 4.0 nL of a 30 w-%
sol UQZPPreﬁaraﬁcmef BlnethpigHanediy Rbit (2-seqrop-bédetertebuty!-

Corporation). 15 The sl urry was stirred at room
ph%)emg@nvazmn"éméﬂ%w &0 give a red purple

sol ug 0@&169'@@ to'fanné“m é”(t@mct%frﬁﬁﬁ{‘yI phéﬁﬂﬁé -i88-propyl-1H-

top o um noxa reat ed
mdénw1yyl1)$|lanerwdreomfrodu¢éd mt@ﬁﬁrmkloﬁabal tpluEmenamai B asl. of abs.

THBE .8t ML 7 ity i Sofiip e Corbin Subiele] GAE g &room
te%r‘éﬂﬁe%hé?fh@ éﬁgtl&‘ﬁ‘%v e/, tRE Fhiktipe Qé@Mdtired at 80°C for

|
stirred by neans o spatH la. The catal yst was
omdnhuuallt wmd:oo&ed@goormtermm’amrarandﬂq@ oed0dlImoles) of

ff d th
2l TR el e B S PSR I PRri e AT e s BRn e ptete
th‘éﬁ@a@%ﬁhﬂ% @Sl ekl RYBOEC OVSIRY hout. Thigirabel r@fwéésc@oled
g. Exanple 80: Preparation of %iﬁorted net al | ocene

raom térpperatgrel sndwgs difteragoovien & tind glpesHdtary Ehg éesidue was

6740 B TRBES G B af i o U S B was o

by fratacsal dr?stélhzéﬁ@ﬂfr@trﬁtofdémiﬁ EHEQO ﬂibtéﬂlfl 1r@g-afithe uhy fac isomer

I d thyl -4-(4'-tert-
oﬁmﬁlﬁw}swﬁﬁz@@w aliqswﬁr Qﬂ t\{wmhﬁw Pyndemdigreppium
di@ql%'?rgil ) zi rconi um di chl ori de and 105 ng of
rac- di'met hyl si | anedi yl - bi s-(2-met hyl i ndenyl ) zi r coni um

THEINMIRqRO0MBER, GEXGH;)m xed with 36 nl of tol uene and 4.1

m. of a 30 wt-9% sol uti.o 6/0 4,

5 P UL BB 44 BTOTHEIN S (FriZkb,PS0TE T % o e (M. 2H, -CH),
epgyr | § [ eq Slnuyry = t €

1A PR era ne B rall; ﬁo%g%’v‘;?’*‘i'*%. b S5 ppm.

solution. This solution was then carefully added on

b} Piepgiratihe ofBid sl sotednestieceneabiatyssi | i ca and slowly
fitTtered off wihin approxinmately 30 m nutes.

the 36/ aebihs mefylaBmine@neoiretied slisansaeaws m%qrarae 74
wgf] bté%le?eh' Cﬁltte& Nfadd fifdr &' @ BoRMAFHRS aERoShWRRR R Ma

separate flask 365 mg of rac-dimethylsilanediyl-bis(2-isopropyl-4-(4’-tert-butyl-

phenyl)indenyl)zirconium dichloride were mixed with 40 mL of toluene and 4.4 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
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was carefully and thoroughly stirred by neans of a

spatul a. The catal yst was then allowed to rest for
woneosleess4 The residual solvent was filtered oPETAS2005/043421

the catalyst was dried in a nitrogen purge to

constant weight. The catal yst was obtai ned as

stirfaee fof @vé BeloRRVERtidMreactet!tHe &p d6th@ sQllcalQhPFﬁFQ%ﬁ pjocess

81: Preparati on of supported netal [ ocene cata
wasoFtopped gee e Bﬁ%rn@at@(\dﬁ% Cﬁf&f@dtye@ctthoroagblwatmrredoby means of a

SRATR g CRUsCnaB RELHMbHed © e ISEaR Pale Thd Bt Sovent

was fdfered off and the catal?/st was dried in a nitrogen pur%a to constant welght
ac- cycl ohexyl (net hyl ) si | anedi yl - bi s-( 2- net
TgﬁtQaé%Jt@t wasoptiiRA 3% frgerfiavying p@wdleum a.y@idmf .1@e9 and

121 mg of rac-dinethylsilanediyl-bis-(2-
nmet hyl i ndenyl ) zi rconi um di chl ori de were m xed with 40

Exianuplet29: Rraparatidn 4f 'éuptlnortetﬁ m&@%o@a%&%g/st I Ont of y.
h t n emarl e rporation
The SDit 4 thes ey e BRA S eR phicatRIPBaas ingRaple 74
[Jat T 0,
wepe!bidceddh n}?/cegg déeggeﬁlt%? datd ec?]unw WS tassa'}td{)th L2 In a

then carefu on top al unm noxane
separateagi0167 mgaf medlmerblmylyﬂa‘nedtwa@erdletﬁ)ﬂ 4\A(4t’-lte/m-butyl-

BBl S S PO R RS R goon
ahd |1t763fthﬂ' rﬁ-@?&éﬁe%@@n@tﬁﬂﬁﬁ%ed sd(tzhr%etmgh 1ely ?@}f%utyl-

was carefully and tHhoroughly stl ans' o
p@wlhndenyt)wcomatmd:ybtormtasn/en@gmxau|vmwea5tmL oé &luére and 4.0 mL

of RS0 vitf‘f%@fstg%ﬁ%a'ﬁﬁtlégxrttn@ﬁﬁédﬁeb% ThBarihis (3firation)
Theisitty w@b%nfr@a@ty@csm\t@ ﬁé’fo@bﬁé%c’tﬁt&r §|r8d"¥3[]g3

powder_in a yield of g} |l e 82 a) Prepara
SQthI@IheTmﬁtSQM’[I@aél\fﬁﬁ t@@ﬁrﬁmﬁ Iy added on top of the methylalumlnoxane

I s ——

sufadd ofrtlhé&:old}@d ‘éﬂt&ﬁ&&é@ﬁﬁéér&teqﬁ'fﬁ/dﬂm@@tﬁlﬁ%ﬂflé?ﬂtraﬂ&w Brocess
enyl)-2-ne - i ndene

GJ% &@-tert but yl - ph

WétérséOFtﬂ a1 g fiier ol was cATgRNlK daddneroughly Fired by means of a
t I e

by 196y Uy AR B WS e T gvon

wasnt" Iterdd aff 280 the databyrst oasl driegl ihe m&%an%rgeﬂib cbesteht Weight.

The catalyst was obtained as free-flowing powder in a yield of 15.6 g.

Example 80: Preparation of supported metallocene catalyst

15.8 g of the methylaluminoxane treated silica prepared in Example 74

were placed in a fritted glass filter as a column with a smooth surface. In a

separate flask 169 mg of rac-dimethylsilanediyl(2-methyl-4-(4'-tert-butyl-
phenyl)indenyl)(2-iso-propyl-4-(4’-tert-butyl-phenyl)indenyl)zirconium dichloride
and 105 mg of rac-dimethylsilanediyl-bis-(2-methylindenyl)zirconium dichloride
were mixed with 36 mL of toluene and 4.1 mL of a 30 wt-% solution of
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(0.5 eq.) (nethyl) (phenyl) dichloro silane were added
and stirring was continued for 17 h at 60C (GCvyield

wofodeleod4i gand: 93 % . The sol vent was renovedPCIUS2003043421

vacuo and the remaining oil was dissolved in 200 m
di ethyl ether. 16 m (1.05 eqg.) n-Butyl lithium (2.6M

AR AV RO 5 T B 8 A o o
rdbrﬁlegrp@ﬁatﬁresfq)r onedautitogiveoa bingésidgolation.orhisigolution was then
Ctﬁgf{ll Clﬁﬂ rged Sg&v\ée tr)g add%ﬁ%ﬂmﬂ%@?@ﬁ%{%qi gﬁ%@;tgld slov(?/ly filtered
oiafisvmrﬂﬁ %Qgt irhhldiy eb'rﬁrﬁ érﬁgaa@ &fthé2olbred solution

er to i eld 5 18 racem c conpl ex
reaczheSrﬂae dop-ofl hrelgilicay dee Hidratian mod:esshwamstappadramhbthemmr cake

W et BolGhl wirorlel bRl SPaIioL T4e s g was then

aféwéd &@Gé’sft%%é Hourthe“r‘é%l?dﬁ)al §’c§]vé‘nt \Déé ﬁhérédedff QM‘d the catalyst
powder (rac/nmeso > 135 3):

wgs=drigdsig a nigogen Pwge {0 ppnsiamrmergbt Thﬂj@aigalyst-yvaszab@ned as

3 | - 1.36 3H,
fr%fe?f@—'ﬂ?%f% @ES’ @FO&@%W p%n b) Pr érsaar ation of

t he supported net al | ocene catalyst 25 13.5 g of the
nmet hyI al um noxane treated silica prepared i n Exanpl e
Example & Frepprafian #f spppeded gledalpoenetaatalyst a col um

10 oL AR i eied SRR Y Bl B P e
placbdtrlyla-frrttbd oidski fitide raassl 3 zolumnurmchmdjtbmrswecer len asEpdrate
with 33 nL_of toluene and 3.

flagl 41 Y g ef raged rawr{cmﬁ;m&}%an@ri'vbblee(zememyr;éréérr%f butyl-

Phehf e aPysalh o3 Pl Pridfhec distviianediytbis-2-
rrteEbIrrydeWryi)ardomrrumrdecMoude wergmieedwithelf] mLocd1toluede and 4.7 mL
tro%y Thrs‘g trloln i.S carefl% Ilg)é 3 d on t
$vtion A slglineuane; n telyenadATharaas, & Brdration).

Tﬁé|s‘ltﬁr>¢¢ra§fsfhrr%téﬂ'rBor%%hﬂb@ré‘fEFeerdr oHe MBUtb&fve Wp%'ﬂplbrb%lutron
surface of the colored solution reaches the top

Thisesddutiorcwas then canefuliyt adaedorrotapsef the rgetifmﬁidmmﬂmae treated

sHje8 abu s BaRA S SHRE donbaPieehy S Fdlet PhigHRe Fbitace of
trgeffélgf]eg seliorNdchedBe rt@@bﬂhelsnﬁ;d wenfiltiatiohipré@dsadvas 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 o constant weight. The catalyst was

obtained as free-flowing powder in a yield of 18.9 g.
Example 82

a) Preparation of the metallocene compound (Methyl)(phenyl)-silanediyl-bis-

(2-methyl-4-(4°-tert-butyl-phenyl)indenyl)-zirconium dichloride
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the catalyst is dried to constant weight in a stream
of nitrogen. The catalyst is obtained as free-fl ow ng

woamb@coi4m a yield of 15.7 g. 10 Exanple 83: PCT/US2005/043421

Preparati on of nethylal um noxane treated silica To a
stirred suspension of 33.4 g of silica (G ace XPQ2107,
dried at 180C and 1 15 nbar for 16 hours, LOD < 0.5

w%and LO = 2.6 % in 160 nL of toluene is added
161 (@ mBdbl B4+t "-tErt-BuBO-pheny-2ahethybn Hof 2

et g an n S10siEre RO E on (e o 2
THRTPR Al Hf@ﬁ@e@]tn Bty PFER G2 BRFin ﬁflu&ﬁet he additio

conpl et e, xture 1s stirred for af an hour at
were raddedzd raomrtemgedatune andh d# sdludiod vdd owed t o

SHi8hgdPal it HOnG- A5y EpMalC e SEAH T, 7} | 7y
(dB%d. }%gh gl) Eree Sl‘éki‘hVMré BildOWERS afiHe@Or [t i ons_T

toluen portlons of i sohexa
adduaénmg]waawuhnued okt At 6OKP GRC-yieik

I i| bt i ned as
SRR kR e ] St B
v86iio BhaRBE aémaminy oﬁmcd‘éwwéﬂ?mm@ﬂﬂne cat al yst
usi ng net hyl al um noxan

RO

dtﬁihhlyﬂthﬁru ﬁﬁﬁﬁk(ﬁ'n@f’ ﬁﬂéa[t*@dtyglmhi% (3{6%&? ed in Exanpl e
tcﬁgieﬁé)ﬁwg a%&ﬁjed gprdoﬁn fer ;Pérja{lﬁg PR ddibd w?? sﬁ[(reg 6%r 12 h

Shoot ace. I'n a separate
ré@®mabmperature. Then 4.71 g (0.5 eq. regarding to ligand) zirconium

tét?é:ﬁn?@%e%&é}:ﬁ:s Iglgig a& %Ing ldgcla ‘Syérytg %@2@@@@% %(re Q%oétnroom/{e? mperature.
nggﬁ %QW%?’éél%%%d \%?%ré‘é %n\ﬁ' Whs ﬁ\?as%eﬂtwﬁg 15 ?x‘ll%ﬁ‘&ﬁxl ether to

ution o met h [ um noxa
yleid Bdlajgrmét}(eﬁtatmnm: lcenpiexp@acimeano) = 1T8hE) tegerlhey wiitl lithium

e o8B o 0B Bk 1 Bvert v
t t
R e

bright yelkaw thdet trachkoesmzd3b6f1)t he col ored sol ution

FSRGRE PSR 3% 2bc el BF, AL ABHAGR, Rih5em, 2.0
ztéwfﬁygfc% % O%H bRy dF%?nﬁs@f(s asHPQ!’-QIH% T4 (£ 18R], XO(C H;) 3)

torest”’for one hour e reS|dua
ppoh.vent is filtered off and the catalyst is dried in a

b) Preparation of the supported metallocene catalyst

13.5 g of the methylaluminoxane treated silica prepared in Example 74 are placed
in a fritted glass filter as a column with a smooth surface. In a separate flask 325
mg of rac-(methyl)(phenyl)silanediyl-bis-(2-methyl-4-(4'-tert-butyl-
phenyl)indenyl)zirconium dichloride are mixed with 33 mL of toluene and 3.8 mL of

a 30 wit-% solution of methylaluminoxane in toluene (Albemarle Corporation). The
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nitrogen purge to constant weight. The catalyst is

obt ai ned as free-flowing powder 10 in a yield
woR2006/06¢844 Exanpl es 84 b: Preparation of differear/us2005/043421

series of supported netall ocene catalysts using 15

met hyl al um noxane/ al um num al kyl m xtures As descri bed

- reat idd ;

sy SRed oo eMpe N RE RO A8 Gl 8 ddeby poloped solution.
Thizcsafutioet isydagefudin edidet mwnstop- ofehbyhethyEluminoxane treated silica and

benzaoj ndenyl ) zirconi um di chl oride i.s m x Wi t
slpyilysditered rpf%awwrasap%x'@?&w 30° s Tiaghaleopurface of the
, o g | . o O
c42f 980 Keadh FOLR The TAM A6 I IBRTPoLSs e toppod and
thet filters obke i isncarefullyt ayd dhomoiugbkarstiried by oheams of a spatula. The

b rle rporatio and of a_-10 wt-9% sol.ution of
PR i aRnAIRYIEY o renbbr ane o abg resRlaERopy R Rered off and
thel bhtaRdt 3 drkemd esRahAt WefgHtoh Q@réé%”oftrﬁtrﬁ?éﬁ. FRe catalyst is
orange solution. This solution is then carefully added

obfainashasfreetilowing pewdgr il aiieldhh8.1geated silica and
slowy filtered off within approximately 30 m nutes.
When the surface of the colored solution reaches the
top of the silica, the filtration process is stopped
and the filter cake is carefully and thoroughly
Examled3by neans of a spatula. The catal yst is then

9% t ﬂﬂsi i dual solvent is
P?++ er'ga ‘%W‘%EMEW{E caalg%ﬁ?a@éegﬂ:&éd in a nitrogen
purge to constant 30 weight. The catal yst is obtained
as free-flow n owder. 103 2006/ 4
Tﬂeﬁtmmﬁd $h4 grefeiliaay @@sgﬁé@? ‘§7erqrt,f§ g 180°C and 1
ek b3 APAGR! BDIPL 08 RdeOAR | 1S 2RI 1A™ 60! BrPbluene is
yl al uni noxane /" alum num-al kyT "i'n the mxture s

ad@sd sdwiyl 84 B mb.:df.a 30 Wt-% sblutioh: of, méthylaunrdinbxafp imbaluene
sed al um ni um al [

(élggmtaglg?ﬁ;rfpptgﬁq&ﬂg &t IRRAM S MBEFRIHER- ﬁgrﬁ{gﬁt'h\ézgdd?t%n the temperature

i i t: t . :
o B By SRR e G5 i s o
afhaup bercddn (drapbeatifre ambihenetaatad iaon athoarpl to rEfl0Qfor four hours.

all synthesized catal yst versjons show | ower t St
ABDaRIMAAQNE £ rom BsrANIecino RV ot By ltption. The

oo _ ot . L oorti
AR e ORI ol U A Py 80 porions
oPBbhexateahyd triedlin va€uum to constant weight. The methylaluminoxane
treated silica is obtained as a free-flowing powder in a yield of 60.8 g.

Example 84:

Preparation of supported metallocene catalyst using methylaluminoxane

19.1 g of the methylaluminoxane treated silica prepared in Example 83 are placed
in a fritted glass filter as a column with a smooth surface. In a separate flask 303

mg of rac-dimethylsilanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride
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Conpar ati ve Exanple 85: Preparation of supported

net al | ocene catal yst using triisobutyl al um num
wonsdemacs4of net hyl al um noxane 15 15.29 g of theCcT/US2005/043421

nmet hyl al um noxane treated silica prepared in Exanple

83 are placed in a fritted glass filter as a col urm

e hilxéd SRS ST beeRier s%ﬁg
ar ac-)éll nmet hyl si | anedi yl eblé;?gd ﬁe&\fﬁgﬁéﬁa %é l‘k@ﬁ}éo eny )ZI

rmeibmlalmnmckamﬁ b foleergr @lbexadeviarpotaion). Wfe slirmyeiastirred at

ot &bmbrd o bt e bt b of Bk sl This-sglution is then

csfefﬂlll}yaddiecﬁbh S ef e hetiylaluntitoifietiabted fsﬂfcacﬁlﬁj QI@W[y filtered
ve an ora&ge solution. This solution is th

08‘afwgﬂrm ppproximataly 8A neipptest. When tha siyfageuos th@m%@ed solution
réé&fgg}%ﬂe ?(#6 P? ﬁ?ogﬁc];az {Elﬁge\tlﬁre{m no%'gjggss % sﬁ%ﬁ&ﬁogng ﬁ!ée filter cake is

carﬁfoltyea#@ﬂidﬂbu@}ﬁlyrsﬁ&eb&g/ inkansoPp splattifeTise ba@isttlé‘ﬂﬁhen allowed
filtration process is stopped and the filter ca
tQ ERSEFQIIARE Bl Z@etrﬁaﬁiaabwlye@ttlrsrfﬂtsfpdo@ﬁ ﬁ@aﬁ@e gatalyst is dried in a

nﬁt"%ﬁe‘ﬁ' [:%hrgg hs 08 Y\% nTIl?@ gaﬁ )ﬁ?‘f@gbtta an dfe?ﬁ eovﬂﬁ‘f powder

reS| er ed
ircatyalyof 175 glr i ed |n a nitrogen purge to constant
wei ght. The catalyst is obtained as free-flow ng
powder in a yield of 15.5 g. 104 WO 2006/ 060544
PCT/ US2005/ 043421 Conpar ati ve Exanple 86: Preparation
Exampdes@ddd:uni noxane/ triisobutyl al uni num treated

ﬁ@%@@&pﬁéﬁfﬁréh??eeﬁgi%?%&rﬁ%d totdofarie p3faly§h using
muhymlum%mrﬁelﬁlwm%mﬁélkﬂm1xt2|r@s\M°/<) in 83 nL of
toluene is added slowy 21.1 nL of a 30 wt-% solution

of methyl al um noxane in toluene (Al bemarle

AS e‘%eﬁl%d g?ﬁxéﬁ#)!c’ég%s??ﬁyﬁam%&an%ft anemi:ﬂ?repared in

uti on tri m num’i n hep

Ekbmple 8afs lnsmjnInmma‘nerﬂadskD@mmmfetl’iwsﬂaﬁéd|3Aétge(2 -riathyl-4,5-
te erat re nmust exceed 30 After the addition Jis

>Ztrﬁ%n'um3wfikwleﬁé8.r§'><§ withdgluese- usentsastiie Fxample
8@t m&@z%‘ df%ﬂfg’ §%‘€)ﬂﬁt—%”§’ol$;h@rﬁ‘ of ﬁ?étﬁﬁalaﬁﬁn&larfaﬂmomne

reflux for four hours. After coolin to room
Albﬁpﬂerlatﬁmpotat@n),s@ mixtotre o a SOpait-24 miuihgn of rrtetiaylahnmmoxane in

ot bR T B oA 018 % BB b B Ghpium st
hép&ﬂaﬂé i$ Ds¥@CTHETSILRryGE BREr@Atat room temperature for one hour to give an
orange solution. This solution is 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 is stopped and the filter cake is carefully and thoroughly stirred by
means of a spatula. The catalyst is then allowed to rest for one hour. The residual
solvent is filiered off and the catalyst is dried in a nitrogen purge to constant

weight. The catalyst is obtained as free-flowing powder.
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wei ght. The net hyl al um noxane/triisobutyl al um num

treated silica is obtained as a 15 free-flow ng
woamb@coi4m a yield of 25.4 g. Conparative ExanpC®uU8Z005/043421

Preparation of supported netall ocene catal yst using

met hyl al um noxane 20 14.57 g of the

lmetdgrltalpnepmmaamesr ofi gifforeny lcatalyst versidhs ahgnslebulgAratio of
arative Exanple 86 are placed in a fritted

”@?ﬁ%‘é‘l’ﬁ“'%éﬁn%a%ﬂnﬁewwkw'ﬂﬁh%mvétmﬁatswamdf 061, 5 21, 111,
1923935 ah8 1‘c andzﬁw dtygfa‘?ff ttzezymecii ﬁyLﬁrr]lmum alkyl is varied

rac-di meth y I ane bi's
(tnl;ssbbtwdunmileny lthethylatmimomditdimetinylalemimemin Gempatddhto the

TR AT el oty AP SMR A Bl 7
p8|§m'@?fl%aﬁbH IgAnipe PHODY &l @ntlﬁé%‘?f@ot %ﬁﬁgf’s %lrs?orfsoéhd\%?%wer

hour tocg}ve an orangé sol’ution. ution
C@‘lﬁléﬁt pEr@falivitiesafisl@n examplp, the aatalyst produced usmg a 1:1 molar

noxane/friiso m num treated, si
i AP Rt R s BBl aitwgs Sprodidetivity of
1m800tgepp/%<\bg@|)t§ﬂg fsurface of the colored sol ution
reaches t top of the silica, the filtration process
Is stopped and the filter cake is carefully and 30
thoroughly stirred by neans of a spatula. The catal yst
is then allowed to rest for 105 WD 2006/ 060544

CBRIpIafve EXHAARI85:0one hour. The residual solvent is
flltered of f and the catalyst is dried in a nitrogen

PrrRajatics ictuprertedanetallocene catalypy ysing triisobiutyaluminum
,ﬁs&ggdgk%m&anpﬁéxgg. a yield of 14.27 g. 5

Conparative Preparati on of supported
nmet al | ocene cat al yst usi ng trii sobutyl al um num 10.91
[ um noxa rii obut al um num treated

182Bi0. o FeheMisfstifoxaue tealet,pECaBr Shadopim Esamne 85 are
pIEééd ired fﬁﬂté’cﬁ@lafs‘s ilteF a8 I&rﬂh%@ é{‘%ﬁ{bfd't‘h 40r5829h separate

surface. In a separate f
flaskc23f mtMyﬁgfdlmat{rmlgxllabed(yﬂ)ls(é?t-mpthyl-4 5-benzoindenyl)zirconium

aigySRIERFE ARG AR BluEE B e 3¢5 (e sfluton o

tntsbbusmuhﬁmhumh@pt”anermn@@tml)( ﬁrlh@rsl&rw i2btirk &P Bt room

tenperature. The slurry is stirred room tenperature
temperaiyee fryne bowito@ivmaner am@essglutl@m i Oris sThution is then carefully

op.qf th
88 8 bR R BR PRI B o o witin
amndxnmawMBO‘ mingeedVakh thé %bl’face aPteodIoRIde3MufRéh reaches the
es,. Wien the surface of the colored solution

top @gg}f%gﬂlgﬁethe filtration process is stopped and the filter cake is carefully and
thoroughly stirred by means of a spatula. The catalyst is then allowed to rest for
one hour. The residual solvent is filtered off and the catalyst is dried in a nitrogen
purge to constant weight. The catalyst is obtained as free-flowing powder in a yield

of 15.5 g.

104



10

15

20

25

30

top of the silica, the filtration process is stopped

and the filter cake is carefully and thoroughly
werhueroeas4lpy neans of a spatula. The catal yst i sCTiusmos/043421

allowed to rest for one hour. The residual solvent is
filtered off and the catalyst is dried in a nitrogen

t weight. The catal yst is obtained

Cg’g" #feagﬁlf g%/(mgﬁg?é g\%der inayield of 12.27 g.
PEeppratidr o nfethyialemdsoxate/Rriggebutylalbmifum treated silica
triisobutylalumnumtreated silica To a stirred

suspensi on of 20.84 g of silica (G ace XP02107, dried

t F o
TRig #8050 SUGpaps TRELLOT ST P e kPR R e 160°C and !
s for né. h@ﬁr@ LZD wt 0.%Bovetdh ahddutDlo:f 216rwi%phu8y il efitolueme is

2 BN ! Thet @ ARAREIARLIAICE TBYIEE sane 1 tolbEne
A’%@%%%Oéégmpﬁdrﬁfraﬁ&ﬁéﬁﬁ?%32 6 FECOISI28 -9 @ori ore.

tron s conpl'e e mxture 1s stirred for
triisodyialurainunoinheEtape (Akzo dlobkel) at heemHentpedatara Dunng the

S5 e s Y BB 22

por %é 1 ONsS d ﬁﬁg&fﬁaﬁ?%ﬂ r eWﬁ%@r@:ﬁgﬁégge%d and
allewbdmmeﬂmnid)r dhurdtburs Ar&erumnling dmnstoamommrgmraturaéhe

sp V@@%Obéjﬁtﬁ/ eg(de@F] ra lgn ed szclidﬁl Cglgéélecgw%ned mf portions of

t&@gﬁf‘%ﬁﬁ'tﬁﬁamm SoiBhs %T@s‘@fe&éh@@n@fdr%éﬂmfab@dm to constant
| ocene cat al yst using nethyl al um noxane 10 10.7

\A@Igﬁt The nethysbbuingixane/tiinopbuty wamstrepted silieenis obtained as a

ar.ative placed in a fritted gl ass
frprenff lng?%{‘“’%&"ﬂﬁﬁ’%{ﬁﬂﬁ%? Aé?moth surface. In a
separate flask 254 ng of

rac-di met hél si | anedi yl bi s(2- et hyl - 4, 5- benzoi ndenyl ) zi
CerpBl:ﬁﬂVQJl ¥AMGe 83 are mixed with 37 nL of tol uene

?’ ﬁfﬁt;cf 'm'onf %&Q gne |d\/\ﬁ1t ({%I %érﬁ;“el( %‘8@ st]l.rr'smgomethyl?lumBnoxane

roomtenperature. The slurry is stirred at room
1%?9"8ro%‘fm%‘é&%&1@%&%‘@%&%&%@8@8&a” S35 siadim
CHrH) t%kﬁ%ﬁ@% ek prﬁééé’djlnsé “rltl%@ é%ﬁgs fifbroxd ¥ golumn P/]wth a

ered o hi'n appr oxi mat e m nut es.
smodthcarfatet ina separatalfiask RT7 oy mferaclfchmetﬂrnydsrtamduﬁblsqﬁemethyl-

4Sé lb‘e%%onnhggylgzllécto%mrh %I?C orr? eegrse rln‘lc"xe%tv%r?%g r%E%f toluene and 4.5 mL

of a 30 wt-% solution of methylaluminoxane in toluene (Albemarle Corporation).
The slurry is stirred at room temperature for one hour to give an orange solution.
This solution is then carefully added on top of the
methylaluminoxane/triisobutylaluminum 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 is stopped and the filter cake is carefully and

thoroughly stirred by means of a spatula. The catalyst is then allowed to rest for
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20 the filter cake is carefully and thoroughly stirred
by neans of a spatula. The catalyst is then allowed

woaorsases4ior one hour. The residual sol vent i spETiusansad43421

off and the catalyst is dried in a nitrogen purge to
constant weight. The catalyst is obtained as

ohe&afour! PHe P@sn@@éﬂ%@lvém @ﬂlYér@H Q'prén@ﬁégéatgl B2 dri (fd in a nitrogen
Conpar ati ve ExanE 1. Preparation of B/po
)

PHEI@I0 eergientowei tfs'EhaJ@atab/st Blotﬁamw;dsaﬂre&rﬂowmglaowdegm a yield

O?;gﬁ-ré;e triisobutylalumnumtreated silica from
rétive Exanple 89 are 30 placed in a fritted
glass filter as a columm with a snooth surface. In a
separate 107 WD 2006/ 060544 PCT/ US2005/ 043421 fl ask

Compatatie Example 88:

PR AR Lot A RGII¥t il WSO R BILE A

and 21 4 mL of a 25 w-% sol uti on of

| al um numin toluene (Al drich) at room
1h s ?M et hMﬁ%'Ugl”ﬂFP%%ﬂq/té"Sé)PPF){S%'Hm”&l#mrtEﬁﬁWd silica from

Cb A& ERabie Sg%rg%gécetd% ﬁeegbd%e%ﬂgéﬁ $OA UBI}u%}hwnh a

i's solution’is then care op 0
smoords ebrfagd.dh larseparatermaﬁ&mlgl mfaaamn&tmdlmnédiylb&s(@dmethyl-
roxi mat e

4 oo Sa fitsal?Yor\d@a?aﬁég'X?Héfv'#baﬁ L sHigluens and 15 mL
oﬁé |2'50\ﬁt-%¢ &ﬂu’f ok bf ﬁﬁédﬁbt BRERREM! iR HIpR @M@ﬁéh)téc}ergom

Iter cake is carefully and thoroug y stirr
termraergtm ahepshutry is. stinted aiaroamy@mpe;atmre rioradri ol tot give an
hour The (eS| dua% sol v is filtered

ofsie.ddllidtl T Hhuudh s By 20880 0n BaiptihS L g

nie@hﬂélﬂﬁﬁlﬁﬁian/@‘!r@ﬁbutﬂ' B@nﬁﬁ&ﬁﬂ tVééteU %ul%@té}iméw itered off within
free-flown in avyi of 13. 57¢. arative

amwate@QBg ml@q@f@ﬁaWhﬁﬂ e S;Urfa@@rqféhe wetcm@d sclation reaches the

BRI LERlon AEqssyeds SiRPRsSANE the hes paie dgyoarefully and

tmmylsoneofby%eéng obh spatulg.ar K&ﬁ%gsxm&ﬁéllodfédet@ rest for
at 180C and 1 nbar for 16 hours % and
Ofu%ahour 2Tt ipsidual golvept isfiltered off andethpcatalysids dgipgin y nitrogen

hept s spa‘nigve@%mgo%g yét' 9BpHin gﬁ%&}@w AL YHBREn a yield

oﬁ/\fc2 27 gpl uti on of nethyl al um noxane in toluene
(Al bemarl e Corporation) at roomtenperature. During
the addition the tenperature nust not exceed 30C
After the addition is conplete, the mxture is

Comparative Example 89:

Preparation of triisobutylaluminum treated silica

To a stirred suspension of 20.84 g of silica (Grace XP02107, dried at 180°C and 1
mbar for 16 hours, LOD < 0.5 wt% and LOI = 2.6 wt%) in 85 mL of toluene is
added slowly 328.0 mL of a 25 wt-% solution of triisobutylaluminum in heptane
(Akzo Nobel) at room temperature. During the addition the temperature must not
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stirred for half an hour at roomtenperature and then
heated and allowed to reflux for four hours. After

woaaleioags4down t o room tenperature the sol vent PET/US2005/043421
separated by 25 filtration. The residue is washed with
two 100 nL portions of toluene and three 100 niL

Wg{%‘éﬂ?fi% ,{&fgéétg\%aﬁrﬁgﬁﬁor?@ gﬁkﬂ) g%dfitlﬂ%}@?ﬂ%%ts%rrce%]sotr%%f an hour

at ?@orﬁlt@ﬁbbwtmé aneehet Résted dﬂi@té]hbk/ve‘ﬁ- o refiIZ RrITERNbUA. After

rconium dichloride are m xed with 90 nL of tol uene
canling dodn e redmdegmpeareiuse s selvent ipfseparated by filtration. The

GO0 RN AR e b G ot OIS 11 68, Ry, portions
of fythexahe BAd fdvieddn &/aeaum tbaisteht aveighitampe tgisbbusdaluminum
108 WD 2006/ 060544 PCT/ US2005/ 043421 sol ution. This

tregied pilica issohtaedcaas afigeripvwina d@wsier ivp visld 0hed.31 g.
triisobutyl al um nunf met hyl al um noxane treated silica
and slowy filtered off wthin approximtely 30

OomphaestiveBramipihe 96ur f ace of the col ored sol ution

reaches the to f the silica, theflltratlon %rocess
r@pg@g@@asa%ovgﬁ@m@tﬁf nggedalyst ysing mathyjalirpingxane
thoroughly stirred by neans of a spatula. The catal yst

is then allowed to rest for one hour. The residual

1901 gyeithe wiifadutgakaniotin weated Iséicaaftcarhﬁnmparacﬁwedikampla 89 are

ofisiest B ciess M Slumitn s seioginaitickt Ing dgparate
fldsk 284 gﬂngdd-éﬂﬁétﬁylsﬁ’ér%@%rs@-ﬁ]e‘fh QZ\ Sﬁiéfﬁhzalrlfdéwﬁﬂlrcomum

pur ged aut ocl ave equi pped elical sfirrer

dvaddoridesargaixadt with 87 dals iof tduargoagd 411 mitefia 30avie’ solution of

oSBT SE8 B BT B iz e

sRIrBPY! sBfed a‘f'ﬁ@oﬂ?ﬁltéh#ﬁe?aﬁ&@@ fortdrie mhrftafgl\% ah @aahgd solution. This
m nutes (stirrer speed 200 rp Then about

setution i9thangcasefuliystsiedern W@t%f'm@ér@ﬁ@bw&aamwm treated silica and
s@@g?ﬁ%ﬁ éfp ﬁhln %@pr%&ﬁf%}bf){%d)%nut@@r\ﬁ/h'eﬂjtﬁé %ﬁgfﬁgg:dg éhe

I qul ctor was

cbkmradl sbiotien m@écﬁ@tb@rtapwfmeoélhﬁé the fmatlmnrprﬂ:ﬂ:ess mmtepped and
pol ymeri zatl? reacti on was owed to_proc ?‘he

ﬂ@ﬁsﬂl@r ¢ '%GaFﬁthX agd th?f@“%'b@ﬁ&'ﬁﬁaé%ﬁ MGANSRE azﬁpa?ula

CHIPRS 3 LS U PRTBIR TR0 o R6H o8 g of

thi@datade)d;t rsrahmimea nﬁmg,empurgattm can$taoteeight Bh¢ catalyst is obtained
drog n as no ht %%uéptor)
as free-tfiowing pow er ln a eld of

Comparative Example 91:

Preparation of supported metallocene catalyst using triisobutylaluminum

12.47 g of the triisobutylaluminum treated silica from Comparative Example 89 are

placed in a fritted glass filter as a column with a smooth surface. In a separate
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A dry and nitrogen purged 5 dnB8 autocl ave equi pped

wth a helical stirrer 25 was charged with if desired
waQMegeads4 net al | ocene pol ymer seed bed, 1 cnB 8€T/US2005/043421

triisobutylal um num (10 wt.-% solution in heptane),

24.3 mmol e hydrogen and 1500 cnB of [iquid propyl ene.

flable 207 xtg bﬁrd@@nnﬁthylemé@wbmz heaRY! cﬁsrsé?%%eny 7)zirconium
(stirrer speed 200 C. Then about ngy

daﬁhl%r@@pafetr@aeﬁle«m ﬂ@dénlléf tc&@@rsa gad zmumhe@foaaaawt -% Emltﬁlon of

oA MEER A AR KRR M b s

at mmtempemt@rfe fob ofie hulutr o givelanlORnde seafd 8t dolution is then
The pol yneri zati on

RN, SN 197 1 @uuﬁto,esﬁtyd@emwms@a@d sibcagmd slowly filtered
oﬁ'vﬂﬂﬁr?ép%er aﬁ |y§6fm.ﬁafé iR reacg &fyth %o?cﬁ’%b&%&tlon

he npno cool I ng
rewcheditise bap ghthessilita) rtln@ ﬂltraﬁoﬁqdrcyams ig atcbp:p”ed:’aﬁ@ ¢igaifileerCake is

NIRRT s
tchﬁist forlongt hdure The Y8 SidGHRs. tﬁé ?l’?ergg%%paﬁd W@EQ&@M iskdried in a

nB8 of triisobutylalumnum ( sol ution
nﬁ@gearmelrgamqwentweugm Thegcatdlyst spobiteined d$fresiflouing powder

for at least 5 mnutes (stirrer speed 200
'%%e?"ta‘{’{%gég Then approx. 50 ng of the 10 respective
net al | ocene catal yst (see table 4) were suspended in 5

cnB of white oil and were injected with 1500 cnB8 of
CPFW"Q“M?@W'BH@ 92he autocl ave was heated up to an

thin 11 m nutes. The
P+ a?%te{b?'! %121 dj@?taglﬁcgaggatﬁws&}@wgto proceed at 65
trﬁéob‘ut}ﬂalﬁmlmm%emyla'fbmlrﬁﬂ@hbl on of ethylene was
started after the irnjection of the catalyst into the

aut ocl ave and continued at a 15 constant rate during

TH '&%tﬁ’r‘:é@téd?s cHBioh @gdof?ﬂL}ér@yr 53%%{%&%&%@% and 1

pol yrrerlzalon was S y releaslng

mivadfo dél hours do®m € l0e5 wiRasidrol Ehes Wt%qlr'ﬁq@l o%traﬁ&dm@ﬁe is
a%&q}gn ed under reduced E{ressure at 80°C (the ad

AWhe 4% Rd0h©E afiwi-He seludan ©f triisohutgaluminum i m heptane

(o RPN o, TSl dEh B honae i

toRramee(Albemé«)le Eldrpomtlbnpai mnﬁ@mé@ttﬁéppgﬁhgdhgadditmtthe
Od (L:}é Xﬂlut n%?efc?e/egd 8°t(§ ! fter the ha]ddltlon:lis %)é?nngjlletgl ?he mixture is
stlrred 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 is separated by
filtration. The residue is washed with two 100 mL portions of toluene and three 100
mL portions of isohexane and dried in vacuum to constant weight. In a separate
flask 634 mg of rac-dimethylsilanediylbis(2-methyl-4,5-benzoindenyl)zirconium
dichloride are mixed with 90 mL of toluene and 10.3 mL of a 30 wt-% solution of
methylaluminoxane in toluene (Albemarle Corporation) at room temperature. The

slurry is stirred at room temperature for one hour to give an orange colored
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P 2 Exanple 18b 7,600 P 3 Exanplel8c 1,900 P 4 CE

Exanpl e 20 3,800 P 5 CE Exanple 22 4,200 P 6 CE
waxrersplees424 4,500 P 7 CE Exanple 26 4,400 P 8CTHES2005/043421

Exanpl e 27 4,700 110 WO 2006/ 060544 PCT/ US2005/ 043421

Pol yneri zati on Exanpl e Supported Catal yst Productivity

sbﬂnhBﬁ’/‘ghi‘éaécﬂuﬁc% lthhBﬂ1 cBr&u@jagéfé‘dTBh%p?% fthe300 P 10 CE
Exanpl e 31 7, anple 33 7,200 P 12

tlﬁsdmjylelwmr&m/msthyiamm&@mm Hea&dﬁllgra)andﬂsmwlﬂﬁm@lde)ﬁ within

ggrﬁdrﬁ%%% EQ %;esg&gherb 83 3 &tﬁigsc%gorg@osolg oibreacRes the

t é\mhleﬁsl% 4hé@iﬂrat|8n§905é<§§m|ﬁoﬁ§ed4ar$@ﬂwe ﬁtéﬂce@e’é is carefully and
nple 47 3,100 P n?Ie 49 800 P 2

t@(gn@mly s;nqye(gi aypmeaps o4 aspatwiee The cataj,mj is m%al@ved to rest for

o B o rdsiddy spr st %@anp}i:o@aw@v%S%ta&séé d in a nitrogen
pErgntel eorfsdadt REIGht. The catalyst is obtained as free-flowing powder in a yield
0f 40.0 g.

Polymerization Procedure A

A dry and nitrogen purged 5 dm?® autoclave equipped with a helical stirrer
was charged with if desired 100 g of metallocene polymer seed bed, 1 cm® of
triisobutylaluminum (10 wt.-% solution in heptane) and 1500 cm?® of liquid
propylene. The mixture was stirred for at least 5 minutes (stirrer speed 200 rpm) at
20 °C. Then about 70 - 100 mg of supported metallocene catalyst, suspended in 5
cm® of white oil, were injecteéd with 1500 cm?® of liquid propylene. The reactor was
heated to an internal temperature of 65 °C. within 11 minutes. The polymerization
reaction was allowed to proceed at 65 °C. for 60 minutes. The polymerization was
stopped by releasing the monomer and cooling down the reactor. The polymer

was discharged and dried under reduced pressure.

Polymerization Procedure B (using hydrogen as mole weight regulator)

A dry and nitrogen purged 5 dm?® autoclave equipped with a helical stirrer
was charged with if desired 100 g of metallocene polymer seed bed, 1 cm? of
triisobutylaluminum (10 wt.-% solution in heptane), 24.3 mmole hydrogen and
1500 cm® of liquid propylene. The mixture was stirred for at least 5 minutes (stirrer
speed 200 rpm) at 20 °C. Then about 40 - 70 mg of supported metallocene
catalyst, suspended in 5 cm® of white oil, were injected with 1500 cm? of liquid
propylene. The reactor was heated to an internal temperature of 65 °C. within 11
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P 30 Exanple 60 9,800 P 31 Exanple 61 10,300 P 32 CE

Exanpl e 63 4,700 P 33 Exanple 64 11,400 P 34 CE
waxzersplees466 5, 100 P 35 Exanple 67 10,900 P 38CTHES2005/043421

Exanple 69 4,900 P 37 Exanple 70 7800 P 38 Exanple

71 8700 P 39 Exanple 72 7800 P40 Exanple 73 7600

nﬁé%te%%%%l%gﬁ%iﬁ@a%%%%ﬁ% toTp?rBES?% é\t,\glf,sg"%t. for 60

ynerli zation results usin rogen as no
mipglgsailbe gargngrizationavas stappeddyurete B)indPthey menoperiamad cooling

Exanmpl e Supported Catal yst Propduct,i vi . PP/ g
douf e astR, The Salytidt il dieeBetgils &1 Crnusi ol 8b
16,600 P 43 Exarrpl el 8¢ 3,400 P 44 CE Exarrpl e 20
6,100 P 45 CE Exarrpl e 22 7,200 P 46 CE Exanpl e 24

Polymerization Brogedurp| G (popylene/ethylape co-polyimerdzation)

2 500 oR 481 b Ifer ) 0 A N ol svver
whé ditgel with (E)&)&B’? iy d36gdl, Pem® oPtriidotbutgranraindim 25 We0%

P 55 Exanple 39 18, 100 o ) )
solution in heptane) and 1500 cm? of liquid propylene. The mixture was stirred for
at least 5 minutes (stirrer speed 200 rpm) at 20 °C. Then approx. 50 mg of the
respective metallocene catalyst (see table 4) were suspended in 5 cm?® of white oil
and were injected with 1500 cm® of liquid propylene. The autoclave was heated up
to an internal temperature of 65 °C. within 11 minutes. The polymerization reaction
was allowed to proceed at 65 °C. for 60 minutes. The addition of ethylene was
started after the injection 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-polymer 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).

Table 1: Polymerization results (Polymerization Procedure A)

Polymerization Example Supported Catalyst Productivity [g PP/g catalyst x h]
P1 Example18a 8,700
P2 Example 18b 7,600
P3 : Example18¢ 1,900
P4 CE Example 20 3,800
P5 CE Example 22 4,200
P6 CE Example 24 4,500
P7 CE Example 26 4,400
F8 CE Example 27 4,700
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P 56 Exanple 41 17,500 P 57 Exanple 42 16,500 P 58

Exanpl e 43 22,400 P 59 Exanple 44 16,500 P 60
waxzersplees445 18,400 P 61 CE Exanple 47 12, 600 PETAR200E043421
Exanpl e 49 15,300 P 63 CE Exanple 50 15,900 P 64
Exanple 51 11,700 P 65 CE Exanple 53 6, 900 P 66
Exanpl e 54 11,200 P 67 CE EXanpi e 56 5, P—68
CHLE SRR T 50 SoBAIE 5D 7Tyl it
2006/ OLGOBIﬂ% f’CIT/ U?Z DO5/ O4GEE>3ade02%/rrer| ziat l (’:‘)Inwl\EZ(agthP
B 7 O Bt e 63 b 400 CpEABI e o 24 300 Bolg
CE Exampféd'66 9, 100 P 75CEREMMe3%7 23,1000 P 76 7@80
Exanpl e 928,600 P[ /7 EXa edd 15,60 P78 EX39oE
71-16,70Q0 P 79 Exapple 7215 900 P 80 Exanple 73
1&': iéo ?aBI e 3: Po 'yrrer p @B‘Qﬁtq es Pol yjneri zat i or{-900
Pol ymer mMi1p. MFR MWV Mre, /| MexaXplesdie Sol ubl es Exanpiz@o
CC o i ni—T koMot 30 8,900
P16 Example 41 8,900
P17 Example 42 7,500
P18 Example 43 5,300
P19 Example 44 4,400
P 20 Example 45 4,800
P21 CE Example 47 3,100
P22 CE Example 49 3,800
P23 CE Example 50 3,400
P24 Example 51 7,500
P25 CE Example 53 4,600
P26 Example 54 6,300
P27 CE Example 56 2,600
P28 Example 57 9,300
P29 CE Example 59 _ 4,200
P30 Example 60 9,800
P 31 Example 61 10,300
P32 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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P 1 145 4.6 272
24 147 14 193 2.

was0edsdd4 1020 3. 3

NN

9 1.0 P 18 156 1.8
1.
1

404 3.1 1.0 P

1
2 P26 150 0.15 856 2.7 1.1 P 28
.3 P 30 151 0.30 920 3.2 OC9/uUsko3843421

153 0.16 768 3.0 1.2 P 35 151 0.21 870 3.0 1.1 P 41
- 65- - - P58 157 35 - - - P64 - 3020028- P 66

113 V\D 2006/ 0605

Z]

oceditre G Co-bolvheri
A\ A A v & I A T r.rv1 jll\, T &= CC

Dr\l yrmr| 7of| fa¥al Pr.

condi ti ons and c4d
Pplyomﬂatuprv&naywplepol

it al yst productivitie
yner furavitesiCatxestpl e

5 Cat alwylst
SLRIMMY @a?i%ﬂ; gatalyst x h]

I I OTIT \P.QHUIIUIIBI dal
et hyl ene]l catal yg

tfded o gyero
t x h] P 81 57 25 23

Exanpte l‘l

900 P 82 57 50

25 106 42p 83 43 3

30 20, 6BEMPEE18Y 43 60

22,100 P688043

300 25,4300 P 86 |18a ZbexddhpEidc 114 3,400
P 44 CE Example 20 6,100
P45 CE Example 22 7,200
P 46 CE Example 24 8,100
P47 CE Example 26 8,000
P 48 CE Example 27 8,800
P49 CE Example 29 5,900
P 50 CE Example 31 11,900
P 51 CE Example 33 13,000
P 52 Example 34 17,600
P 53 Example 35 16,000
P54 Example 37 15,700
P 55 Example 39 18,100
P 56 Example 41 17,500
P 57 Example 42 16,500
P 58 Example 43 22,400
P 59 Example 44 16,500
P60 Example 45 18,400
P 61 CE Example 47 12,600
P62 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
P 67 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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WD 2006/ 060544 PCT/ US2005/ 043421 Table 5:

Pol yneri zati on Procedure C. Co-pol yner properties
wanesloeosa4 cont ent Pol ymer m p. MFR  Pol yner i zaPComs2005/043421
Example [wt.-%9 [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

T941 05— P 86 178 140 10605 Potynertzat+on Exanpte—+
87 PP|0| nmerizati og Exanpl e P 85 was repeated but 30 nlg
of "OXPEIAFEN BIFAPE. 05 NoPHEPPRRS @Yt have| FEvyciikdyly PP/g catalyst x h]

t he pol ymewisation fime wesEXmpr 63t es and t he 8,400

ct art o unt il
“aATTronr T

Al A+ A~ t+tha camhnanmny \wac NN
a1 01 T rC—COoOTTpToTTet S>tot-t

t a0
m_nut es gf t3er the additi ong)éq‘mplﬁ 4e catal yst i.e. ?ﬁgoo

amount of 78t hyl ene ywas ddselxarple B aut ocl ave durihigpo

e 10—pegar i ng 30— nut g e §77e potyrerisatioBz 5o
time Instead of 300 g, only 200 g of efthylene were

added. TRe® sol at ed|i mpactE E&H% §9er had a MFR of8.8%®

dg/ mn. Phre polyner {was TEapiplorat ed and T he 15,600
herppoyRBE—Ppart—(83—w—0% showsd—a—melting—poi nt16%
155 C, while the copol yrrerxarmlﬁ)beoer part (17 w.-% 0

showed aPT§ of - 53| C and Brrbs & hyl ene| content d6,900

45w p%y T ectiomr ot deg s ot udWmm
polyner additivated with 0.05 wt. %calclium stearate,

0.1 % Ilrganox 1010 and Irgafos 168 each, showed an
excel l ent stress whitening behavior. Polynerization
Exanple P 88 20 Pol ynerizati on Exanple P 87 was
repeated, but instead of 200 g, only 90 g of ethylene
wer e added. The isolated_ i npact co-polyner had a MFR
of 14 dg/min. The pol3p3: RAYMArRIePEHIest ed and t he

honmopotymgr—part— (75wt =% —shopwed—a ettty ng—point;of
B&iPmerfzationhli PoBmidneh. s OpoIiyRer rubpgy, part (RRM - - %9 | Xylene Solubles
Bhowed a Tg°@f - 29 (@ndm) 25 mEhpliene content of jwt.%]
1I5.2mM.-% Tnjiestion| nolded parts praoduced use ng fhe 10
115P 18 156 1.8 404 3.1 1.0
P24 147 14 193 27 1.2
P26 150 0.15 856 2.7 1.1
P28 1560 0.18 1020 3.3 1.3
P30 151 0.30 920 3.2 0.9
P33 153 0.16 768 3.0 1.2
P35 151 0.21 870 3.0 1.1
P 41 - 65 - - -
P 58 157 35 - - -
P 64 - 30 200 2.8 -
P 66 - 5.8 - - -
P 68 152 3.7 - - -
P70 - 4.3 - - -
P73 162 7.6 - - -
P74 - 6.8 - - -

5 *.=notdetermined
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WO 2006/ 060544 PCT/ US2005/ 043421 pol ynmer, additivated
with 0.25 wt.-% M I lad 3988, 0.05 wt. % cal ci um
woebkemroatsas 0.1 wt.-% Ilrganox 1010 and 0.1 w . Pea/US2005/043421
I rgafos 168, showed an excel |l ent conbi nation of
stiffness, transparency and | ow tenperature inpact

st rengt h. TabReUy PBl stiza€6n PratBl e 890 PolVHB &fh on

Exanple P 87 was c’bﬁ@iﬁéﬁ@%ndbé‘ét% ¥Q§Pr%@gcﬂltléré) g, onty
60 g of et hyI ené Were npact

NE 10.-1
TOo U

mr T nlrmr Wa

co-potyrer—had—arMR-of gt C —
fF‘cﬁ’fﬁ{e'rl%l@E%Qan%‘g %Dﬁor@g%%g V Cp%%%&)\'é‘th Q%%%ed/‘) Ea[?gc?;glg/oncwj;;:/tlglty
yl

showed a nel ting| poi ntg,@ . catalyst x h]

copol yiegq rubber [ part ( 7 W -9 [Showet,g 19 of =16—%5 550

and_an_ethl ene content qof 12 2 \Wyt -% |lnjection
mol ded 'p¥rts profluced udi’ng the |pol ymef? additi|vat ed25,100

wth 0O.RP8BW.-% MITTad 3888, 0.0% W . % @@l ci um 20,600

4 - n 9/0!:"%%“!'\V 1040-and-0 1 wt -0
Lrgafos 168, showed an excel | ent |conbi n&lion of 22,100

stiffnds® transparency4&nd inpa¢t stresgth at C 12'2000

) ertzats0n Exallpl e—P 20.900
87 was repeated | But _the additiom of the conobnoner

was perfornmed in the follow ng manner: After the
addition of the catalyst and during the first 60

m nutes of the polynerisation, 30 g of ethylene 20
wer e. added and during the remaining 30 mnutes of the
pol ynerisation time additional 120 g of ethylene were
added. The isol ated random i npact co-polyner had a MFR
of 8 dg/mn. The polynmer was fractionated and the
random copol yner part (84 wt.-9% showed a nelting

poi nt of 147 C and an ethyl ene content of 2.5 w.-%
whil e the copolynmer 25  rubber part (16 w.-%
showed a Tg of - 40 C and an et hyl ene content of 22.5
wt.- % Injection nolded parts produced using the

pol yner, additivated with 0.22 w.-% M| ad 3988,
0.05 wt.%calciumstearate, 0.1 wt.-%Irganox 1010 and
0.1 wm.-% Irgafos 168, showed an excel |l ent

conbi nation of stiffness, transparency and | ow
tenperature inpact strength at - 30 C. 30 116
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WO 2006/ 060544 PCT/ US2005/ 043421 Pol yneri zati on

Exanpl es P91- P100 The supported netal | ocene catal ysts
wohodwanahes 75 - 82, 84 and Conparative Er xaRpraisdms/043421

were polymerized according to Polynerization

Procedure A. The results were shown in Table 6. 5

Tabl e 6: 700 -
Pr ocedur® E ' € at al yst
Dlr r\rJ r\i' | \II 'I' L‘d F)I ’/ g r\ni-lnl \:%ih F](t h] 'DP%‘I E\,A@I e \Jy MFR
Al Examm ° 79%5% B3 |ExamplGof 1. m | P fagimin
17O 1T. 111 F I3 %allpl [ Jg [, ZU 5!” J0 10

Exanpl e 80 8,000 P 97 Exanple 81 (11,700 P98 Fxample

82 10, 80082 P99 Exahnpl e 8434, 000 RP100 Corpérative 35

EXanpl € B88 5, 400 |Pol ynerpzati on Exanpl €350101 - PI10 20

157
[$)]

|l ocena r\nf alvstls of l:vanrv\l es— 715
Ih%u-p??—ed—mﬁ—al ....... é ysts—of—Exanp 7
82, 84 10 Conparatiyv Erxarrpl e 85 were

1”4

pol ymarle%ﬁzl accordi ng to 2d yneri Zati onTgPréicedure B 05

tsthg—hyslgpgen—as—nole—weight—regytator—iferesults —gp
were shown in Tablle 7. Table 7: Polynerization results

(Pol yneri zation Procedure B using 15 hydrogen)
Pol yneri zati on Exanpl e Supported Catal yst Productivity
[g PP/g catalyst x h] P 101 Exanple 75 21,500 P 102

P@[ﬁﬂi@lri&aﬁ@n@xé’rﬁﬁle P 803 Exanple 77 n.m P 104
Example 78 n.m _ 117

Polymerization Example P 85 was repeated but 30 mg of catalyst and 0.05
Ndm?® 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 i.e. the amount of ethylene was dosed to the autoclave during the
‘remaining 30 minutes of the polymerisation time. Instead of 300 g, only 200 g of
ethylene were added. |

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 T4 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 T4 of — 29 °C and an
ethylene content of 15.2 wt.-%. Injection molded parts produced using the
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WO 2006/ 060544 PCT/ US2005/ 043421 Pol yneri zati on

Exanpl e Supported Catal yst Productivity [g PP/ g
woav@logetd4 x h] PL105 Exanple 79 22,800 P 106 Erampiseno8043421

24,500 P 107 Exanple 81 36,400 P 108 Exanple 82

30,100 P 109 Exanple 84 17,500 P 110 Conparative

@rg d%P'aedcﬁéifa’th Wi Jakhg 8 Nﬁra%p@gas %ﬁo@wt%%ammmeéérate 0.1

eln yimeri zat'i on Exanples P91-P
w6k Yrgsmioxatt(16rarfeb ylnwt. - %l@ﬁf@?@&ﬂﬁhma(& an exeglfsing cpajbination
k /moll P,91,149 0,04.865 3.2 P,92 151
Of[(ﬁ%@éeé%str%" BTen@and Vs terReyalTg 'mﬁaﬁisq%%gtﬁs 328 3.4
P 95 152 0.1 674 3.5 P 96 153 4.4 250 2.6 P 97 151
1.3 758 3.4 P 98 153 0.7 782 3.0 P 101 151 3.7 295
PelymerHZamm Example P88 2.5 P 103 152 155 104 3.0 P

104 167 98 6
36 139V10y2a10n B¥amgle 587 42§ ripSatey” bl Mpicadoi 200, only 606
of%tﬂyleﬁel/&@rela%@eal 146 2.2 5 118 WD 2006/ 060544
CT/ US2005/ 043421
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 T4 of — 10 °C and an
ethylene content of 12.2 wt.-%. Injection molded parts produced using the
polymer, additivated with 0.20 wt.-% Millad 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.

The isolated random impact co-polymer had a MFR of 8 dg/min. The
polymer 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
- 25

rubber part (16 wt.-%) showed a T, of —40 °C and an ethylene content of 22.5 wt.-

%. Injection molded parts produced using the polymer, additivated with 0.22 wt.-%

Millad 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 impacf strength at - 30 °C.
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It has to be nentioned, that the catal ysts where two
different netall ocenes have been applied (Exanples
w@20068007amd 81) show hi gher productivities as PO®US2005/043421
conpar abl e catal ysts where only one type of these
net al | ocenes have been used (see calculations, Table
P8 mésiza?t{oWEREh%lag penpgggence, there nust be a 5
nergrstic interaction between the active _conponent
Sucthae supplrted mettgllocamleenaéaivr%tﬁtoﬂﬁxaﬁ]&lﬁﬁj a Bt an

actlverreallo vvlthal C t.al ;
Copparat I\ﬁ'gé g\{er%gﬂyn%t?f% ed %%ctéﬁd@? 8P ﬁﬁﬁ@ﬁzeatlon
Ed(%@lu?&w v‘ﬁerfeé@tsl AERNEhGWONETables: never f ound

efore. In addition, the performance profiles of the

5 pol yrrers produced usi ng the 10 catal ysts of Exanples
30 ) . : v

roauced by €ach type of the used net al ljocenes
endent | e pro ol o erckatalvst x h
;ﬁ%enz 3D E¥am p%rugb&i@d @fatst L_)@ gq ?’ﬁ%ggctlplgﬁ{gg’ Rekatalyst x h)

nmerl Zatl

P106 andPP107 show unexpec@@ﬂl‘p'ﬁﬂéperti es| which cdr?®

nty—beggptarned by anm upeEmpled® UNKNO nteracwnwn

catal yst89 20 25 BO 1P B80! 0600t i

‘PC'ITUSZU@SIO43421 abl e 9ExaPpldi§ct i vi ty enhancemeht

hv ||cn nn r- Lul _yots ' ldl i OcenQ’SZOO
Pr oduct i | VI Fy Expected Pro uct I VI ty per productivity

[gPP/ g cBoalyst MC |oadi ngE@@f\P‘eé@arrpl e MC from mc8000

Hoating—pgP+oadi g X 1] |vgxah@&,cg1ng Exanpl e [pm)helﬂg)

IVAO[m/DnDIPTrPHfN’i sili ML _w o YY) I WO
2 2 PR 2 2 67 13 3?@‘3@2091 9,300 21, 6001%8%0

691 51 7F8®. 98 0. 091 7, 500E&mpkdE* 242 378 9,000

P100 Comparative Example 85 5,400

Polymerization Examples P101 - P110
The supported metallocene catalysts of Examples 75-82, 84 and
10 Comparative Erxample 85 were polymerized according to Polymerization

Procedure B using hydrogen as mole weight regulator. The results were shown in

Table 7.

Table 7: Polymerization results (Polymerization Procedure B using

15  hydrogen)

" Polymerization Example Supported Catalyst Productivity [g PP/g catalyst x h]
' P 101 Example 75 — 21,500
F 102 Example 76 , 723,200
P 103 Example 77 - n.m.
P 104 Example 78 n.m.
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of ymeri zgtion procedure B. The|l productivities have
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1. A process for the preparation of a catal yst system

conprising the steps of: 5 a) conbining a support
worbmroced44wi t h a first conposition which incl udes/uaroos/o43421

| east one al um noxane in a first solvent; b) heating

t he conbi ned support material with the at | east one

al unk REX3PBe menfoddd, stiatthé cetdlyste Mereamercﬁ{f&reet pfetallocenes
fromat | east 30C to about 200C t

* haveiheenrapbed da¢sariesd 9o AP ;angdréit) %%cﬁlgbaﬁpgg{]qcﬁl&m?ﬁ as the

c%%énﬁn ?% gg%(]jysg?%%r@e gg&q{ﬁe %Q}f I SLCOBHLIBRBRAES iHalv@been used

one tall ocene conpound, a

(SRca6LIsdNE Mablad)l As acarptisihg sonsedieansien there must be a
cocatal yst includes a second portion

SpnOISap I TASHEnEELRPBN 15 ACHYE SURBPRIFovap ArPgfitciviy
NHRH / hpthla |ddteadtiveanstillocene
egﬁ%qegﬁg 1 mﬁ%‘@‘?g iﬁ%h %ﬁﬂé\%‘ﬁ%&é}gcgge(b) i's perfor med
rédultihg ihehighat ackvityf- thaorlnyalsnmgaﬁﬁ highactive aneiatioagimcalione -
3. The g}ocess of claim| wherein the-heating step (b)
was NeYef befPT®  tenperature of fromat |east 80C to
abou, %&&ﬁon %e%er@?ﬁaﬂb@?ﬁéﬁe@%f Meapcn}/rinem eradutedhesing the
support naterial is conbined with east aboé 5
cE(‘tHWsﬁﬁobEme@l@ 9 Somiach 81 sier nafrrapresentisp@rrecte performance

h
pgncgfh%%gla{i a H%fé‘r’? g| ¥ pp %%ﬁ%rﬁ%%%ﬂﬂéégﬁm@%ﬁfggétﬁggornetallocenes
Iﬁﬂgﬂeﬁaeﬁﬁy t fRe @Jr@'@éfﬂ@@‘ @ﬂﬁwwﬁdil?/mea@pnfduseﬂ pothe polymerization

rocess of im1l wherein
it Pt 206 50T &5 LT 16ng PAOLSRONGIAHPestRst Prpperties

m%’égf IY$§%|%Wg%m%@ gg% P%D\Fgﬂ"ﬁo mﬁgé’rrg:'cﬂon of the two

Jlﬁéréht etaiebn6oenpboesd eh theaatalyste  conpound
sel ected fromthe group consisting of pentane, hexane,

i sohexane, heptane, toluene and xylene. 8. The
process of claim1l wherein the support material is a
silica support, 35 the alum noxane is

met hyl al um noxane and the first solvent is tol uene,
and 122 WD 2006/ 060544 PCT/ US2005/ 043421 wherein the
silica support and the first conposition are contacted
at a tenperature of fromabout 10C to less than 30C
and kept at said tenperature for up to about
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12 hours, and wherein heating step (b) is subsequently
perfornmed at a tenperature of at |east 30C for from
wahosto6@3d4 m nut es to about 20 hours. 5 9. The PCOMSI®S/043421
of claim1l wherein the support nmaterial is a silica
support, the alum noxane is nethylal um noxane and the
first solvent is toluene, and wherein the silica
support and the first conposition are contacted at a
tenperature of about 18C to 22C and kept at said

ststwitH Q@ Bitferer

S subsequently
30C for from

o nf

about 1 to about 6 hours 10 Thep

ol o1 o 1
cTar 1

t
whergi n the|{support material is a rc|>d'u°:
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Exbmmie] MEOTWROS t | Whicatine contMABtatdat a YWnperjature of| mcioading*

;. SJ;C)ﬁ'GFLtCth"V t|n gExpected
ltyf ilr st peol vdgnproductivity

aboul Ei8@iet 0 2R@olendAkept Bt/me d e—fopr—fTjom
about 0.15 houmsstdisiicanbolit 2Mddour|s,Wand Whef &on| ¥ | Ve | ¥
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~—+

tenperat urerof —at_Teast 0T Tor Trom abauf, [ .40 | akpu
&7 hours.'®20|{11. Th& process 0'8:?1 cl ?’m1 wherbin tl
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° 15)2%: ] ﬁé&k 912?} %f/'éé:" 016 { S[TP8doal hlefo | @b
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The process of claim1 wherein the support [aneria& |sc D

a_silica support—+the—alumnoxane—ts
met hy| al um noxane and the first solvent is tol uene,
mgggf;;&ﬁjgﬁg%ﬁ? he silica support and the first

) re contacted at a tenperature
i e D o o e
b sibihd pedyativitiesdrom aBBRe 5725 1B A° 8" 1S A e RAEPEY HOH BB PR G St ep
E¢dopled 78, sg¥gBquent |y perfornmed at a tenperature of at
| east 110C for from about 1 to about 6 hours. 13. The

process of claim1 wherein the contacti ' .

Dert dompadsonof GAuTBRHLHALY endeekitne Buvin Hafufds bt in il

1 minute tQ. i BAglere higher than the
@&f@@@éé%&%ﬁﬂ]%é&hd EJ%HUW/I%QQWM‘ ere hig <-a th |
calculated expected productivities C and D, suggesting a synergistic interaction of

the metallocene compound mixtures applied in examples 79, 80 and 81in the

polymerization of olefins.

Polymerization Tests using the catalysts of Comparative Examples 87 to 92

The catalysts from Comparative Examples (CE) 87, 88, 90, 91 and 92 have
been polymerized using polymerization procedure B. The productivities have been
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14. The process of claiml1 wherein the contacting step
(c) is perforned at a tenperature between 20C to 30C
wobanoeheodsm to 200 hours. 5 15. The process of eCaiuseds/043421
wherein in contacting step (c) at least 0.5 mMmvle of
t he second portion of the al um noxane or m xture of
oﬁlyUQTUO@(@EGW IOQW(E)Ir (@R S%FZBQJV(CET@D}?W@(OESQW@% 11890 g PP/g
he process of cl a|m1 erein in contacting step (c)
Ca’talyﬁa&sh (GE®2)mol e 10 of the second portion of the
al um noxane or m xture of alum noxanes per gram
support naterial is used. 17. The process of claiml
V\'hef §Viild theCait\vacddsaeipide ohing hainglspatifiex aheselspadifids should
E port is contacted with the second conposition for a
npte e sansirued ag ligtitations ppdhe ssene of tha inyestian, il soerehuas
: T r
eQQ ﬁflcfé't%ns c{fgargfée‘?r%ﬁﬁgg 'ﬁ*ﬁﬁg}(}iﬂéﬂp 'Prlld(}édé]gllljed in the.art wil
erlst(ﬁtC?”ned%/\mhé‘r %dmxtﬁl&eewdtmnmpe)scmpeﬁancﬂ spiri o;béhe poveafion as
0 rom about nutes to 6 hours. 20 19. The
de"@%% the c@naﬁrﬁppeg\g%qin‘bpﬁe teont acting step (c)
conpri ses passing the second conposition through the
al um noxane | oaded support nmaterial in a direct flow
25 20. The process of claim| wherein in contacting
step (c) the total volunme of the second conposition
does not exceed 250% of the pore volunme of the support
material. 21. The process of claiml wherein the total
anmount of al um noxane used in 30 steps (a) and (c)
together is between 6 mml es and 24 nmol es of
al um noxane per gram of support material. 22. The
process of claiml wherein the total anount of
al um noxane used in steps (a) and (c) together is
bet ween 8 mmol es and 20 mmol es of al um noxane 35 per
gram of support nmaterial. 124 WO 2006/ 060544
PCT/ US2005/ 043421 23. The process of claim| wherein
the total amount of alum noxane used in steps (a) and
(c) together is between 11 mmol es and 18 mol es of
al um noxane
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per gram of support naterial. 5 24. A process of claim

| wherein the anobunt of netall ocene conmpound wused is
woebosers4d. 1 nol % and 1.7 nol % of al um noxane PET/USL@EN43421

of support nmaterial. 10 25. The process of claiml

wherein the at |east one al um noxane includes a
WeanRosianddig: ng the formula (R-AL-Op wherein R

|h23: gdefs onelortm)rg groups selected from al kyl groups

g, from about 10 c ;

navi hoh pranmss oofaggaber s g pR P EETetoBT BT pHH steps

oﬂ%dr_(la_gen, and p is an integer of from2 to about ’50.
. . : , . , 5 o

ot | CopTE sGhpdit freterial AFalTat rhCostiemplbicn fncludes at

le26t &e allmeinpraneissa HfstEolMant25 wherein R i ncl udes at

| eash) Aaio HEHRSIALY subpeiaRbterianith tirmatleast os Alintinoxane

f h
b S CheTeR g 3B Aoy o provise
aﬁ%&u@ﬁ%}ﬁ@ﬁgqﬁﬁdﬁuwoﬂé?% wherein the at |east one
: udes.. i .
g FL gt SRR Shendgeshbasiir
WaiPLipelusies ext texbt bnermetaligtens cuppouadi hgesershsalveplpand a

cggegté[ysiglvrg%‘rﬁﬁgﬁeg%aggnga’lys&lgnaw s 4'sREBnd PYiitth 6f G@  dast one

enzyl , d . .
aminokangralone bF Breampieaien u%thw?{%%cwggﬂ%%gﬁfﬁew's acid.
;C_T/ US?tC)gS/ 0434ﬁll 29. The process of claim28 wherein
is either net ethyl, i tyl .. n- .
T o Wt bR syl R ot
térApbrfig @tirdrAasleaa808C 60 Uboet 1§0°C.r adi cal s and from

about 0.01 %to about 40% of either hydroge '
or n-butyl y gen, isobutyl

3. The process of claim 1 wherein the-heating step (b) is performed at a
temperature of from at least 80°C to about 140°C.

4. The process of claim 1 wherein the support material is combined with at
least about 5 mmoles of the aluminoxane per gram of support material.

5. The process of claim 1 wherein the support material is combined with at
least about 7 mmoles of the aluminoxane per gram of support material.

8. The process of claim 1 wherein the support material is combined with at
least about 10 mmoles of the aluminoxane per gram of support material.

7. The process of claim 1 wherein the first solvent 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
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radi cal s, based upon the total nunber of R radicals.

31. The process of claim1 wherein the at |east one
wabkowsioaesdane i ncl udes a 10 conpound havi ng t hectaismesa43421

RR \ Al-oaioP A / RNRwherein R includes one or

nore groups selected from al kyl groups having from1l

to about 10 carbon atons, an ary roup havi ngﬁfro

I
whereihthe silica suppsyhane dheg first pgn}p@ﬁ'gi%n, argrCaRyiagt éha rpg&@erature

i ' £ t i 0
ofﬁ{dr@lag:ér%zgvaje@\l\écélrée%is r}tﬁ%ﬁ[@fgﬁh}ﬁf&%ﬁﬁ&t %Qld @2pdrair@ferags $o about

{ . |, ethyl
12 bowis: gn i Rgatingstgp, (bhis %*Qﬁ%gwgn%f’%gg"ﬁ%at a
teﬁi&%?@ﬁﬁe off a€leabBBIC Wrefr@nrabBut BC Inidatesato dleat L0dtvows.
60% met hyl radicals and fromabout 0.01 %to about
40% of either hydrogen, isobutyl or n-butyl radicals,
base@l Tipopradess odcklimrliwbhereinthasuppbt aajeriabis agiica support,

SR 0PI LRI Blaieing 3 ot e o

whereiin Hisositiea Bappery anHdhe SrsheOmRASHEIOS: #rereqniarts %é gggépemfu re

[@&° e f i
oi‘iébcﬂ% 1%09 A’L\S:QQ%C?ﬂeré;ﬁCbt sfai%_fﬂeﬂhF?@a‘iltL@é GoipFomeatioud Of THhours to

atgut ZFhouTs. apdieIBndADY LeRH s SHoaTgreh BT
tehfipyratire of abaist 36°C dohioomatbos | to @bbeh Byiqurer
hydrogen, and p is an integer of from2 to about 50.

10. 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 for from about 0.15 hours to
about 2 hours, and wherein heating 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 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 for from about 0.15 hours to
about 2 hours, and wherein heating step (b) is subsequently performed at a
temperature of at least 80°C for from about 1 to about 6 hours.

12. 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 for from about 0.15 hours to
about 2 hours, and wherein heating step (b) is subsequently performed at a
temperature of at least 110°C for from about 1 to about 6 hours.

13. The process of claim 1 wherein the contacting step (c) is performed at a
temperature between 0°C to 100°C for 1 minute to 200 hours.
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35. The process of claim34 wherein Ris either

nmet hyl , ethyl, isobutyl, n- butyl, phenyl or benzyl.
waQo@Rs0sle process of claim34 wherein R incl edeasatos/043421

| east about 60% nethyl radicals and from about 0.01 %

to about 40% of either hydrogen, isobutyl or n-butyl

radi cal s, based upon the total nunber of R radicals.

37. The process of claim1l wherein the first sol vent

and ﬁqecmaeobr@@éy@of claire 1 \ﬂcﬁedeydt‘rm:wrﬁautntgasipptaa)jls pegfrmed at a

bRl B ST R EH gl 20

group consi sting of pentane, |sopentane hexane,

| SOF@;%‘% r%‘é%@%?cla%tﬁﬂﬁere‘wmta r@DQﬂéS"(&)ﬁ‘é‘leleast 0.5 mmole

cycC ene, toluene nzene

and
ofdhe segbhe pedies, of3be afWaINGKaae 5 nyxiuge Qi W'W@%P?rh%ram

u?g,% dé}‘%ﬁ R igdg.conprises a particulate porous solid
l'ecte romthe group consisting of inorganic

conpounds and finely divided pol yner powder. 127 WO
20061@69@4&086% JB2RMG/ DARE2IN m4@ont§bmg35wpe(s)sabbast 1.0 mmole

offhP sPeangPer Ly e AR L Ee S MRERORE per gram

suppost siaterial & used.i con  di oxi de, aI um num OXI de,
alum nosil i cates, zeolites, MJO Zr02 Ti 02, B203, CaQ

5 ZnQ, Th02, Na20, K20  Li 20, d
Ci 1 BT bioesss o s ghesinin s A AT BR BLTe Amgoxane

Io%ﬁé@‘s%ﬁg B&Sﬂa@féoo\)vltﬂ@ﬁe s&EHd o mpESIfiER forGagElod of time of
5SOA. ﬁéso4%g BaSOL . KNGB, My(N03) 2 and
froin@gasyt 4 minutg to ¢ BYS-of claim 1 wherein the

support nmaterial is silica. 10 42. The process of

I
or ot T HBieEeds: o35e*ﬁgf%*sr&?‘f?%%agtﬁ%%@o@%ﬂo@y honorene
with dherseganst eomppesitipd irhBatod 0(() gme of
?,plo&gmﬁ% RRESs td-B rg.1he process of claiml| wherein

he support nmateria |s thermally pretreated at a
tenperature of from about 150C to about 400C in an

| ner 49 gfige pricERs TR Pvhersimcahtadting step &) com@ises passing
%@R@cw%ﬁmﬁggﬁéﬁﬁgﬁ R&éﬁ@lo@d@kf%ﬂ%éﬁ%menal ina

direct flow.

20. The process of claim 1 wherein in contacting step (c) the total volume of
the second composition does not exceed 250% of the pore volume of the support
material.

21. The process of claim 1 wherein the total amount of aluminoxane used in
steps (a) and (c) together is between 6 mmoles and 24 mmoles of aluminoxane
per gram of support material.

22. The process of claim 1 wherein the total amount of aluminoxane used in
steps (a) and (c) together is between 8 mmoles and 20 mmoles of aluminoxane

per gram of support material.
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dryness of 0.5 w.%or less and with a |oss on
woOgmictocesa4 of 1 wt % or greater. 45. The processPEDUS2005/043421

preparing a supported catal yst system wherein the

support material is silica wwth a weight |oss on

dryness of 0.3 w.%or less, and 25 with a |oss on

ignition between 1.5 and 3.5 w.% 46. The process_ of di

cl aigs. Thehroeess ohaainet avharelribedoiap amaynkgsalypainoxane used in

forpula (1) ; A ( Rindoleb) and 98 wiraskeslraallinoxane
5t%@@2’8§§%@%@%&%43421 nis 0 or 1, msl,_2or3
pey gramiof seppertanaiediathe sum of m and q equal s the

oxi dation state of ML 5 LI are identical or different

and are each a supstituted.or_un ]

nonoffudl RICEsH OES Wﬁu%‘f"bﬁ?e"ﬁyber %’i@géghf %ggaﬁilg SPNe e agound
LRt B AESHTOS) moiataridhl Agnoldy of atumiboxanegercaians Pf SHAPOTt

coordinates to ML, Rl are identical or different and
mai&di@ach a hydrogen atom an al kyl group of from1 to

about 10 carbon atons, an al koxy group of froml to

abou%s,il%ecé%gegs ol Blafth ANFher@in Bieyht igastynecdiuminoxane mcludes a

about 20 carbon atonms, an aryl oxy group of from about
cdimpoumbbaning the forbsha at ons, an al kenyl group of from 2

to about 10 carbon @Q_MJ_[@ an CH group, a hal ogen
atom or a NR232 group, ere R32 is an al kyl group

of from1l to about 10 carbon atons, er r ;
whetsin & DELEBBENenr Mot enPa e fhrT AR goups HeRpdY from 1

-togz%?% tolrorea]‘?@gn %Forﬂﬁ,é@rﬁgwgr&}bsh&ﬂﬁg)fnoniﬁ td/abbat 48rerladn atoms,

oup dic Table of the Elenents,
b9zl Sorechyhirogen, randgp éuan Integemef fram 2 logRhewé 501 sel ect ed
fromR 12 RA0 R40 R40i R40 12 -OMO- -G -OM . -C
MOR4, RA1 RA1 R4, R4l R40 R4A0 RA0 RA0 R40

26. The process of claim 25 wherein R is either methyl, ethyl, isobutyl, n-

butyl, phenyl or benzyl.

27. The process of claim 25 wherein R includes at least about 60% methy!
radicals and from about 0.01% to about 40% of either hydrogen, isobutyl or n-butyl

radicals, based upon the total number of R radicals.

28. The process of claim 25 wherein the at least one aluminoxane includes

a compound having the formula

R

1
[ 1
—O0— Al—r e

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.
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1121121 12 -CC -M -MMR4A1 R4A1 R41 RA1 RA1 R
R40 RA0 RA0 RAO RA0O RA0 -C C G -M2 C ML2 41 41 1 41

wa 2dd5/086584 141 R R R R R R x 129 WO 2006/ 06058€T/US2005/043421

PCT/ US2005/ 043421 40 ~ pO \ --fl 0'1 -R ~e - -=0 -S
SO0 / / /| ZN--R40 =J -R40 or P(OR4 [/ [ [

where R40 and R41, even when bearing the sane index,
can be identical

| rent _and
hydr%%eTHTQaP'@WPS% el BT B B DR TR iy dggouts. -
Y m 1l to about 30 carbon atons, an aryl
bg&gt@ ?érrongpto about 40 carbon atons, a
fluoroal kyl group of from1l to about 10 carbon atons,

22 2'3 k?’é{@p%{c@gg og]clqdrpgﬂ \éh%%l@@%@%m@gs %ﬂé]égég r??)g)tﬁfré@% methyl
rflc & Eﬁawong SBHBt Qo185 %t?odtmmb@ﬂtenﬂ@r lnafrbgen aisobtyl or n-butyl

an aryl al kyl group of from7 to about 40 carbon
radicats, bamedalpon theytotaj numbesof & @dicals.o about 40

carbon atons, a substituted or unsubstituted

al kyl si lyl, aIkyI(aryI)S|IyI or arylsilyl group,or an
aryl gh keny bratieegoreiaifr Pwhdrdin tadatitcaéonearmhoninaxans includes a
wherein RA0 and R4l together with the atons
coommandlhaglrgiémf@aﬂuborm one or nore cyclic systens .
or R40 and/or R41l can contain additional hetero atons
selected fromSi, B, Al, 0, S, 15 N P,dandBr, x is
an integer from1l to 18, is silkgon, germani um or
tin, and

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.

32. The process of claim 31 wherein R is either methyl, ethyl, isobutyl, n-

butyl, phenyl or benzyl.

33. The process of claim 31 wherein R includes at least about 60% methyl
radicals and from about 0.01% to about 40% of either hydrogen, isobutyl or n-butyl

radicals, based upon the total number of R radicals.
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RO can link two units of the formula 1 to one anot her,

or RO fornms a R9-Z1 group, with RO being |linked to one
waQ2ogroeesa4and Z1 20 being linked to ML, wher ePCEAS2005/043421

conpri ses nitrogen, phosphorus, oxygen or sulfur such

as -0-, -S, - 42-, NR42 or PR where 130 WO

2006/,06QpAdRETS HEARR1OARAZ tHAE Ibastariey dluayroxateningiudes a

a Cl-C40 group such as an al kyl group having from1 to
canbpautnd3tadng blog fethdi®d, a cycl oal kyl group of from3 to

0 cach , .
RSB TERUARS B My e ST bt rom

10 carbon atons, an al koxy group of from1 to about 10
carbon atons, an 5 aryl oxy greup of from6 to about 10
carbon atons, an al kfn)b_guqup of from2 to about 10
carbon atoms, angapytal kyl lgr of from7 to about 40
carbon atons, an & oyp of from7 to about
40 carbon atons, a bubsgiul ut‘ea'g%:r unsubsti t ut ed
al-kyl silyl, alkyl(a AiTPN~ar laryl silyl group, or an
aryl al kenyl group o om 8 |t ngﬁt 40 carbon atons.
10 47. The process of Val mimea wherein the L'
hydr ocar bon radi cal s e selected fromthe group
consi sting of substituted or unsubstituted
cycl ' i ' out 18 carbon atoms,
toa rugﬁg)lnéﬁﬂ{)ﬁ?r@?@ gﬁé%gé%%iﬁéeﬁwwoﬁ Eﬁg?gnt al enyl or
5 benapentaldeoyén, did @& aTheegeroafdsam @ftodbauns- wher ei n
the netal |l ocene conmpound has the fornula 1 a: ROL1 L2
MRR2 (1 a where 20 L' and L2 are identical or

di ff g5 e ?Ftﬂc SSfeRM B WHBRIIh Riisesithe hasthgl, edyl, isobutyl, n-
eaf hy

pol ynuc rocarbon radical or (a) hetero aton(s)
batyh tphieniyhar bgnizybcar bon ‘
10 36. The process of claim 34 wherein R includes at least about 60% methyl

radicals and from about 0.01% to about 40% of either hydrogen, isobutyl or n-butyl

radicals, based upon the total number of R radicals.

37. The procéss of claim 1 wherein the first solvent and second solvent are

15  hydrocarbon compounds.

38. The process of claim 37 wherein the first solvent and second solvent
are individually selected from the group consisting of pentane, isopentane,
hexane, isohexane, heptane, octane, nonane, cyclopentane, cyclohexane,

20 benzene, toluene, ethylbenzene and diethylbenzene.

39. The process of claim 1 wherein the support material comprises a
particulate porous solid selected from the group consisting of inorganic

compounds and finely divided polymer powder.
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radi cal (s) which can forma sandwi ch structure with
the central atom ML, Rl and R2 are identical or

wdizbdemeerat and are each a hydrogen atom an al RgI/US2005/043421

group of fromIl to about 10 carbon atons, an al koxy
group of from1l to about 10 25 carbon atons, an aryl
group of from6 to about 20 carbon atons, an aryI oxy

f f b
R SR TR R T Ol e L
é?ﬂcgfa‘?é‘@?(rgﬁﬁgr%ﬂ@b éBIe&%dffrdNW?Hﬂg}‘ébnéﬁtﬁ‘fgeof@?con

s an from1 to abou car bon at ons
dnwc@ aiurynlnugm oqueoalummmlﬁicates ateolites, Mg@aZ@znTl&lzoBBOe,, Ca0,

" 805 Aol KB e Bl iR P st P BiEsoiret
n%g‘?neglﬁ’i‘%mrgmunﬁl@%dw A6/ A6 H%dé‘é&@ﬂ%x%%ﬁoa

is a between the ligands L1 and L2,

KE@Q)aFQGCI@ﬁMQClQ}N&z@Om @12(SC4M5339MP@\‘Q4&MBMOR& anRWiI(Nos)s -
R4, RAO R4 RA0 R4AO R40 1 12 1 12 1 12~ -M -MM -L;
- U RA1 X41 R41 141 R4A1 R4A0 RA0 RA0 RA0 R40 R40 -C C

szhe(érocé‘és]ochléiﬂn 1l\AAnbré|ﬁ1hé sdppdrt4ateridllisRilRaR R
R R Lo ] R40 A R 40 - Ge - --O- ---5 - SO

SO/ [ 171 2 N --R 40 =J -R4O or P(OR4O / / [ where

ge nggﬂfﬁgg‘%&%?s%"o%%eﬁ‘ wWiRdEihle S0BpSA TRateRdr% theMRally
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 for preparing a supported catalyst system wherein the
support material is silica with a weight loss on dryness of 0.5 wt.% or less and with

a loss on ignition of 1 wt% or greater.

45. The process for preparing a supported catalyst system wherein the
support material is silica with a weight loss on dryness of 0.3 wt.% or less, and

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):
(RO )m M'(R")q (1)

where
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10

15

different and are each a hydrogen atom a Cl1-C40 group

sel ected froman al kyl group having froml to about
wGOQowmaekram at ons, an aryl group of from6 to aboutUSAa®s/043421

carbon atons, a fluoroal kyl group of from1l to about

10 carbon atons, an al koxy group of from1l to about

10 qgrsb@ gtons, an aryloxy group of from6 to about

10 10°°carhon atons, an al kenyl group of from2 to

abouh idd, @aorton atons, an arylal kyl group of from?7

to abou{ 40 carhbon atons, an al kylaryl group of from7

to dbbul: 46" 3889 WD 2006/ 060544 PCT/ US2005/ 043421

car i sthed bt Ml ed

al k?ﬁgi%ﬁ@sgﬂ %%S?%Ia;é;?@d?)@%arﬂmafyl si Ityl roup and
an ar'yaral identjdal gr differet am%ﬁﬁGBSQQb alsubs Mtﬁ%@rr wogbstituted

atons, wherein R40 .and R4 t N € .
maaARucetng eolniienr FaTpRamhehgRicaFhr 1) deiduhftgfcontaining

hydroEd@oRnabrRal(E¥that 8oemiktas fo mddi tional hetero atons
sel ect ed fromthe 5 group consisti n% of Si, B,
r

A, 0,
S, NR' pre dentigrl apdiffergnt andare aaekyarnydregen aiqm &) aﬁ?@[bgroup

i.,s silican r ' t] j t
of fartel 578 SRt Bdhe, o7 g GRE ofBlyTRRIE R0 SuitBoarbon
atBRfS @Bsargf grolpiofiden Bherabout 20/tarisorz atones)iamanytoxy group of from
hafnium L1 and L2 are identjcal or different and ?58 b
akeut 16 to ahmat10Garken atgres o AKGRAYIHPUP qf figam ¢ to about 10 carbon
r ahydr,ol r I ) , &l lalkvi
et AP UREF S haloREADK) or by WRED B un RAETX TS alky
greapdyfifdm dttolabout é0warton heomslér ar@rylgroup ofifrem 6 ke absut 14
RAOR4A1S =, RAORA1Ge=, R40 R4A1C= or ,
carpRa GRATS, 270 5K0 B3 TR GAIHRSTANEE RO EMP RIS
or difif & @MthéElements,
hydrMc§Egﬂét?8§g%rghgflvfﬁfégr%ﬁ?ﬂégbg%§ﬁ 40 carbon atons
sel eRf exla bridgingrgrati yinkigpgdwe liganfis dmselacied HBBUt 10
carbon atons, an aryl group of from®6 to about 40 |
carbomr‘atoms, an 2®&‘aryl al kyl grRip of fronR? toRibout
14 carlbgn atons, ad al kylaryl grgoup of from7 to lg e
apdar M2Qsar bon atéms, a subst{tlited or uns bstT Mfit &
al kyl syl group, i alkyl (aryl géllyl and gfi “
aryl silyl group. 50. The process of claim48 wherein
ML is zirconiumand L1 and L2 are 25 identical or
different and are each a substituted indenyl,

[, fl I
azur eny I’I?‘w uor enyl , Fl{w Il?‘w lIQ‘;o l?l;o
__Mfz_. _M12 M& —Clj (I)—
| 41 l 41 | 41 R41 R41
R R R

R4o R4o R40 R40 R4o R4o
l l l ] 12 l | 12
—C C C— —M C M—
Il?‘“ II?M II?M ll?‘“ L IlQM‘I IIQM
X
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azapent al enyl, thiapental enyl or oxapental enyl, which
can forma sandw ch structure with the central atom
woORpoczaes4t he bridging unit RO is RAORALSI = or PCT/US2005/043421
RAOR41Ge=, where RA0 and R4l are identical or
different and are nethyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, cyclo 133 WD 2006/ 060544 PCT/ US2005/ 043421
pentyl, cyclo-pentadi enyl, cyclohexyl, phenyl, benzyl,
trimethylsilyl or 3,3,3- trifluoropropyl. 1. The
procegs_Rf AlaiR48 _wherei n_he net agl_ocengoconpo
has B formufa 1 b beloww RA RS R R3 R7 /R8 RO M P
RLR2 R8 77 R3- RR6" R5, R4 (Formula | b) 10
wherein ML is a nmetal of group IVb of the Periodic
Tabl e\of t,he ENenents, Ri\and,R2 are identisal or
di ffeMNerR "and & eCeach a ogen aPom an aJfAIRH?
group/of froml/to about 10 carbon atons, an)al koxy
group of from1l to about 10 carbon atons, an aryl
group of from6 to about 20 carbon atons, an aryl oxy
gr oughdfe of from6 to about 10 carbon atons, an
al kegxl group of from2 to about 10, carbon

9 and R*", even when bearing the same index, can be identical or
different and are each a hydrogen atom, a C1-Cso 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 arylaikyl

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 is an integer from 1 to 18,

M2 is silicon, germanium or tin, and

R? can link two units of the formula 1 to one another,

or R? forms a R%-Z" group, with R® being linked to one L" group and Z'
being linked to M",

where

Z' comprises nitrogen, phosphorus, oxygen or sulfur such as -O—, —S—, -
NR*2 or PR*-,

where
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atons, an OH group, a hal ogen atom or a NR232 group,
where R32 is an alkyl group of from1 to about 10
woantmaoatons or an aryl group of from 6 to abear/us4005/043421

carbon atons and RL and R2 may form one or nore ring
system(s), R3, R4, R5, R6, R7, R8 and also R3', R4',
RS" RR@ 3 hifirogendht&a, addeCigdEoupaaichas arelkyl goepdiaving from
and are each a hydrogen ato a |linear [
1 toraboth 38 caylR 8KIBD CYERBIKD 5088 06§65k © ib'carbn atoms, an
PCT/ US2008/ 0434 | d SRRy Jréyp odfrorp1 to
arﬂfgrf’y%F?%Oébég%ééf)ugﬁﬂgéawéﬁnaqgfn%hg,ﬂ an alﬁ)&gegrl;ylb gr oup
abf@ht 0 @ETELH Storinuin dlRoxagroap citfare 1 tarakauy 10 giesken gioms, an

e oo B B el iy o 2

toms,
o518 Bl i by Sz g stos,

alla}l @iy grou psofifdrtutoeabant 40 esulben Atameh a1 Rsfityied,r unsubstituted
, K | )i |yl :
iy alas 0t F SIS e A el om o to cbout

erein said groups nay contain one or nore
4@%%?%%?@% selected fromthe groups consisting of

Si, BB A, O0b S N P, F, d and Br, and two adjacent
radi cal.s R5, R6 or RS - 1 'radidélsOdire
7. & e peors Of PR ABN el s T pVefopirE ra
sé?%&%@‘?ﬁfn?% giop Goriamyaidubbiitubed dyunsubstitute®9 has

the nmeaning Set forth above with resgﬁgt to [/%r Eﬁ%ﬁtalenl
cyclopBntadignyTislepy b deteahyeroipfanyh 83UsRL JHACNYIvFS yh
zirconi um or f ni 15 R1 and R2 are identical or
th&ﬁ?ﬁ*@é‘@ﬂﬁ%@ﬁ%ﬁ@@%ﬁ% kyl group of froml to about 10
carbon atons, an al koxy group of froml| to about 10
carbon atons, an aryl oxy roup of frome6 t

car bé® Bheopeessof '@dewhgf%&%mﬁl?%?geﬁ%%@t% the
fma f?r_m one or nore ring system's), R3 and R3', are
qrﬂérlﬂi%'al or different and are each a linear, cyclic

or 2@°biAmgtRRhydr ocar bon group whl@h may be

hal ogenat ed and sel ected froman alkyl group of from
1 toWh@rearbon atons or an al kenyl group of from2 to

abou’; é@d L‘z%ﬁg%rﬂk‘éﬂ‘én différenRanBareachRBsreditited ongdonuclear
", R o and R8 are identical or d&)fferént hacr]1d bon
ofpelypaclkeanahiigricageon eading) or(a)heierq gios(syeontaining hydrocarbo

SRS A ST il PR oeimonny
aboutz11 Ca? BANidINGEE. 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 NRz* 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,
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or an aryl group of from®6 to about 10 carbon atons,

whi ch may contain one ore nore hetero atons sel ected
woanwwobéta4 gr oup consi sting of Si, B, A, 0, S, PNI/URB2005043421

G and Br, and the two adjacent radicals R5, R6 and

R5 ', R6 can forma hydrocarbon ring system 135 WO
R%%bﬁ%é%n%&rﬁ HR2RP0943424 LR9 i s RAORA1SI=,

RAOR4A1GE=, R40 R41C= or -(R4A0OR41C CRAOR41)-, where R40

and R41 are identical or different and are each a

hydrogenz& om an al kyf group of fRBm 1 to 1R'tar RN

atons, an,aryl group of from6 tg abeut 40 cardbon |

at omsQdi—Qryl al kyt_(lb‘rﬁup of TT@mM To about 'Y"'O_

car bon ens or an algylaryl grouppf from?7 ég“to R"

about 14 ‘carbon atons or a substituted or

unsubstituted al kylsilyl group, an al kyl (aryl)silyl

or an arylsilyl group. 53. The process of claimb51

wherein: ML is zirconium 10 Rl and R2 are.i dentscal

or differeRt and are nefhyl, RBhlorine or enol &t e,

R3 and R3 .l izare identigdak or,different and-arecgach a

l'inear, cyg¢lic or branghed hydrocarbon groyp whigh

may be hal gjenat ed, for RExanpRé an al kyl  Broup Rof

from1l to about 10 carbon atonms or an al kenyl group of

from2 to about 10 carbon atons, 15- R4 and al so R4,

are hydrogen, R5, R6, R7, R8 and also R5 ', R6 R7 ',

R8 are identicgl or different and,ar ch a,hydrogen

atom oRa |lingar, cRclic or brargdhed| aRkyl gRoup of

from_l_'oabot 10~car bon atQ__',wor Il\'ﬂg{_oup of
from6 o aboyt 10 %arbon atoms and [ or|thej two
adj aceR*'radiRél s RR' R6 and R5 R R"respBcti vel y
together may forma ring 20 system XR40R41Si = or
RAOR4A1Ge=, where R40 and R41 are identical or
different and are nethyl, ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecy , cyclygpentyl, cycl opentadi enyl, cyc|ohexyl)
phenyl B H8nz \%,—Rt‘@r/i rmeBay si+p —er —S — c\{SO \SO
3,3,3-Arifl uo/opr opyl . 25 54. The process of clai 48
wherein the netal |l ocene conpound has

N

N R E =0 b g or 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 C4-Cyo 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
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formula | c: 136 WD 2006/ 060544 PCT/ US2005/ 043421 R4

RS R 3RRI RB RO MRIRZ R7° R3 RR6-\ R5
we4oos(oeatsmul a 1 c¢) where the substituents and Padiuse®s/043421

have the following neanings: 5 M is a netal of group

| Vb of the Periodic Table of the Elenents, Rl and R2

o A ST N ey sty
gr@bb@hﬂ &H akyialRényl grsuplof fomb® td adéuteidr tarbonattons, waarein R*

group of from®6 to about 20 carb t
i B geies e atems B NPSCiRs d1om 638 AP 135 AN BoreGyClic

sygﬁé?(ﬁ%%b lF%“ %HH/o(r‘fR4ﬁ Eé’r'incanﬁa‘?n QBHMBnél%@%rob Aon Qér'écteHQrom the

a hal ogena group, where

gr3a8 domisitinglok Wi, BirAluE, &, N,fR,abhahnd Br, about 10 car bon

atons_or an aryl group of from6 to about 14 carbon
at orgis ahtntegerdrM A2, f orm one or nore ring

.SyStﬁ‘m{I%)S’ll@% ﬁgﬁ"&%ﬁém &Bsin Bhg RO and also R3', R4',

are |d’ent| cal or different and
ar e RAntayaalby tinbgen uattoof the farmet (1a¢ye@ bhe anotheranched
hydrocarbon 15 group selected froman al kyl group of
from1l to 10 carbon atons, an al kenyl group

49. The process of claim 48 wherein:

M" is zirconium or hafnium,

L1 and L2 are identical or different and are each a substituted
cyclopentadienyl, indenyl, tetrahydroindenyl, azurenyl, fluorenyl, azapentalenyl,
thiapentalenyl or oxapentalenyl, which can form a sandwich structure with the
central atom M",

R? is R*R*'Si=, R®R*'Ge=, R* R*'C=or -(R“OR“C-CR"'OR“)-, where R*
and R*' are identical or different and are each a hydrogen atom, a hydrocarbon
group of from 1 to about 40 carbon atoms selected from an alky! group of from 1 to
about 10 carbon atoms, an ary! 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, a substituted or unsubstituted alkylsilyl group, an
alkyl(aryl)silyl and an arylsilyl group.

50. The process of claim 48 wherein 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-
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of from2 to about 10 carbon atons, an arenyl group of
from6 to about 20 carbon atons, an aryl al kyl group

wofoderoem4¥ t o about 40 catrbon atons, an al kyl 2cyiUS2005/043421

group of from7 to about 40 carbon atons, or an
aryl akenyl group of from8 to about 40 carbon atons

p&itgl, dySRsdrithdie clomexbsihdnyt, édnayk ylimethylisilgr or 3,3,3-
ar?/ Sly yﬁ%roupﬁﬂw@%}h 20 tﬁie &yow sovt hat R3 and R3

triflupeopieRy hydr ogen and that R5 and R5 'are identical or

137 WD 2006/ 060544 PCT/ US2005/ 043421 different and
are each a substituted or unsubstituted aryl group of
fr Omﬁﬁ Tite phets of Blalardgowhataimthe tistallogenecantmmund has
groups may contain one or nore hetero atons sel ected
éﬁbup consisting of Si, B, Al, 0, S, N, P, F,
G and Br, and 5 the bridging unit RO has the neaning
set forth above with respect to formula | a. 55. The
process of claimb54 wherein: ML is zirconiumor
hafnium 10 Rl and R2 are |d%nt|%§i or different and
are an al kyl group of from Rto about .10 carbon
atons, an al koxy group of fr Bout 10 carbon
atonms, an aryl oxy grougr® o about 10 carbon
atons, or a hal ogen atom ang=Ri _and may form one
or nore ring systen(s), R3 af re identical or
different and are each a |i R@cllc or 15 branched
group which may be hal ogenaged, Nor exanple an al kyl
group of froml to about 1Q car HdfRARONE or an
al kenyl group of from2 tg aoout O carbon atons, R4,
R6, R7, R8 and also R4', R7 and R8 are identica
or different and aR cach.a Rydrogen atomor a l'i near,
cyclic or branched al k ~o&€§ron11 to about 10
carbon atons, which e n one or nore hetero
gkgup consisting of Si, B
A, 0, S N P, F, d anmBr, 5 and R5 ' are
identical or different and are each a substituted or
unsubstituted aryl group of from®6 to about 40 carbon
atons, RO is R4OR41S1=, FmorMedb) R R41C= or
-(RAOR41C- CR4A0R41) -, where R40 and R41 are identical
or different and are each a hydrogen atom or a Cl-C40
- 25wnegsigcar bon group sel ected froman al kyl group of

f t bout 10 ho
rom l' |s% rz;lwe’?allJ of groucpalr\/b of the Periodic Table of the Elements,

R' and R? are identical or different and are each a hydrogen atom, an alkyl
group of from1 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,*2 group, where R* s 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* RS RS, R’, 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
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atons, an aryl group of from®6 to about 40 carbon

atons, an arylal kyl group of from?7 to about 14
woantmaoat ons, an al kyl aryl group of from 7 torPabmstooid43421

carbon atons or a substituted or unsubstituted

al kyl silyl group, an alkyl (aryl)silyl and an

B R P £IOLEOYTEN BT RS 10 parogn atoms, an alkeny/
grohprafifrom Kitoiabozit _rlemairbmm arMmaah &Y gravp efdram 4o abrut 20
cAThenarenr. 3h SR PR & B bl F T atgfle ap alkytary

BUpFAREATdo Dol U0Warbeh Biims, RireRy Aryldémi oifromrs t
ghe>F<)yI, R4 agdéaluso Rfrafﬁe hynglsr oéen, rlzgh Rw grR@éﬂ.fgﬂanﬁéﬂro et

abou @ ORBarboRAtomA da Rebatitatacienynsdastibred iafkylsiggroypgan

h hyd ' ' -
RuCars e o ShF 8 ST Bhed WP TR proVf hELRY gpa R are ot
hyiregen, Whkkdh 88 gre0peintayosentain o er etre hetead atems selected

sel ected fromthe 10 g_roup consisting of Si, B, A, O,
fr@n te groups cansisting ef Si, B Adrd, ReNaFe Fi &b @A 84 ang two adjacent

S ROT BPR SP.PO OBy B AR o ca

_méptfarn GlhydkOecarbloy| inghsysiém Miﬂe(ﬁt&igir@ﬂnmﬂ%yllabpﬁhemmaaning set

neta, neta' -(Cl-Cl10-al kyl henyl or neta,
foriBr apavecyititiespeact (R g hz phenyl, 15 RO is R4OR41Si =
or RAOR4A1Ge=, where R40 and R41 are identical or
different and are nethyl, ethyl, propyl, butyl,
pent §2, Thepydceshaptcldim Dtwereimonyl , decyl, undecyl,

dodecyl., cycl.opentyl_. . cyclopentad ienyl, cyclohexyl,

phenw,lS EE@W',% ort%fh%‘t"?{ryl silyl or d d Y

3, 3, R tahbfﬁ{%qeléﬁﬂ’dfél or Hiferart a%&ﬁr@é?ﬁﬂéﬁg@fup@f&'rdm‘rﬂo about
as the

wherein the netal |l ocene conpoun ornmul a 1d:
10 88rvd 2006, 0T KaxPEHUISHFaBN d484abput #9 qaspegsatoms, an aryloxy

group of from 6 to about 10 carbon atoms or a halogen atom, or R' and R?
together may form one or more ring system(s),

R® and R®', are identical or different and are each a linear, cyclic or
branched hydrocarbon group which may be halogenated and selected from an
alkyl group of from 1 to 10 carbon atoms or an alkenyl group of from 2 to about 10
carbon atoms,

R* R°R®, R7, R®and also R*', R®, R®', R”"and R®" are identical or different
and are each a hydrogen atom, a substituted or unsubstituted alkylsilyl or arylsilyl
group, 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, which may contain one ore
more hetero atoms selected form the group consisting of Si, B, Al, O, §, N, P, F, Ci
and Br, and the two adjacent radicals R%, R® and R®’, R®" can form a hydrocarbon

ring system,
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3RRT RBRORM RIR2 8 R 7RRZ R6' \ RS R4,

(Formula 1 d) wherein: 5 M is a netal of group |Vb
wofodsleoRer i odi ¢ Tabl e of the Elenents, Rl andPBP/Use®@s/043421

identical or different and are each a hydrogen atom

an al kyl group of from1 to about 10 carbon atons, an

al kogy;gropp QL If-{MFgméet—'oRabR”téQr -(RATFBOD.CRENE)-aRhere R
aryl ‘group of fromeo6 to 20 carbon atons, an aryl ox
argt Ribaefidefiticainod differabband a@ eactbahydtages, atam,ark@fgyu group of
of from2 to about, 10 car

frefnclp, MacmeBgaaah 8hard AUk 35my P do 3bSTFas BBreBi stoms, an
arg[]él@rl tg?’éud)r&rf%‘rlﬂ Plo 680 14 EfhBRAMEMSbreardylasl gidup of from 7

oup of from6 to about 14 carbon atons, or
toRbaud4R2arbayatdres onaysubstitutesher ansuhstiéuted agkylsilyl group, an

yst ent. R4, RS, R6, R7, R8 and also R4', RS', R6',
al@l?agﬁ%%rag%ﬁﬁ%@{?%@ or different and are each a
hydrogen atom or a linear, cyclic or branched 15
hydr ocar bon group selected froman al kyl group of from
1 t 053bldwe progesaphelaimAlowBereliv al kenyl group of from

2 to, about 10 carbon atoms, an aryl group of from 6
to afolt 25 Y hon atons, an arylal kyl group of from?7

to aRbyhd 4F Araribemticahbpaiferant aldkareamethyyoblgrinef of plenolate,
about37 tosabout_ 40 carbon atons, an ar Ial.ken I .
gr ouB’ 8nd ¥ orargndentiaal ppdiissent ang @ E) '%%%P'/QM@'%W

o35 B BRIt B8, B B oo o b
griodpndfifomh 1o aticlt ¢Oesarbon atoms or an alkenyl group of from 2 to about
10 carbon atoms,

R* and also R* are hydrogen,

RS R® R7, R® and also R®', R®, R”', 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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140 WD 2006/ 060544 PCT/ US2005/ 043421 and are each a
substituted or unsubstituted aryl group of from®6 to
wahostocéd4 car bon at ons, the hydrocarbon gr oupBCTAIS2005/043421
contain one or nore hetero atons selected fromthe
group consisting of Si, B, Al, 0, S, N P, F, d and
Br, R3 is a hydrocarbon group, not cyclic or branched
in the a-position, for 5 exanplegan alkyl group of
from1l to 20 carbon atons, gh arﬁ substituted al kyl
group of from7 to about 40 carbggp at®ns, or an aryl

substituted al kenyl group o Q to about 40
carbon atons, the hydroCarban D n contain one
or nore hetero atons sel ect Ed\ frjom tfhe group

consisting of Si, B, A,
R3 is a hydrocarbon group (N the a-position is
cyclic or branched or whi in t'\EqQﬂFgZ- position is
brancehed, the hydrocarbon group  being selected from
an al kyl group of from 3R¥o \about 20 carbon atons, an
al kenyl group of frgom3 abdut 20 carbon atons, an
aryl group of from ' arbon atoms, an
aryl al kyl group of fro R”40 carbon atons, an
al kyl aryl group of g0
or an arylal kenyl group gf frrf 8 to about 40 carbon
atons, the hydrocarbon groups may contain one or nore
hetero atons selected fromthe group consisting of
Si, BB A, 0, S, N, P, F(,Foqnufywqj%?Br, and the bridging
unit RO has the neani ng nentioned above with respect
to 20 formula 1 a. 58. The process of claimb57

Wherain ML oS : |

Gonthete gy subfidri Ahd e RalR R fofbwitmBanfics:

fl t OMali%Oéitmet%%ﬂ?rdE@lebrbf Ao Periodic Fatieny thgy Blgmeits,
rom

fronband mud@gt@.%ggnﬁf%%%doareaeq%{ S h¥ardtighatogh gn alky
gg)qp cﬁgﬁ y 10 I:erb@n%ﬁmgr g d?gué)éﬁfréﬁ{ $ ko aB3ut $0 carbon

group o out 10 carbon

afSrRdancd VerB@roﬂJd@frWd)m GgmcaumquOfaaomm atasndg,Garcanii@ty group of from

at ons, ich can be haI ted 3 O

GuinizoRLt 10 CRBDAL BiogS. DA 95@%08?%%?%%‘%%1 {0 Grop atoms,
ahDiYfoup, a halogen atom, or a NR232 group, where R%'is an alky! group of
from 1 to about 10 carbon atoms or an aryl group of from 6 to about 14 carbon

R8P, F, d and Br, 10

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 selected from 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 RS’ are identical or
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30

141 WO 2006/ 060544 PCT/ US2005/ 043421 1-position is

branched, the group being selected froman al kyl group
wofoderoem48 t o about 20 carbon atons, an al kenpCT@ISEMp/043421

of from3 to about 20 carbon atons, an al kyl aryl

group of from7 to about 20 carbon atons and a

l r dR4rom 6 to about

e e S A R L e P
4(eedtbon aktyrdspgmmysdromrbon groupeaay aoptain ©neromnar-helgro atoms

al kyl group of froml to t t ich
selpgied Brmthe @W@poqul@gﬁé%g,o% %ﬂ@n‘?é\g cyf‘e(gl dr%?h
the%roup consi sting of Si, 0, SS N P, F, d
and R5 and R5' are |dent| cal or different and ar
eachha bsidgstg tnit B has theimaaning set fetth abpvegyigi pespect {o formula
from6 to about 40 carbon atons, |ike phenyl,
ehapht hyl, 10 para-(Cl-G o-al kyl)phenyl ,
meta- (A - G o-al kyl ) phenyl , neta, neta-(Cl-Clo-
al kyl ) 2phenyl ; RO is R40R41Si =, R4ORA1Ge=, R40 R41C=
or -E(ammmocesaohmﬁ)m 54WeTeIu0 and R41 are

|de jcal. f and are each a hydrogen atom a
rMB Cémb 4rﬁ{agart| cul ar an al kyl group of from1

t 0 ébealhd 13 araridenticat omsnﬁeaentaam argranuaiksalfgmﬂpfo‘féﬁﬂn@s‘l to about
to about 40 carbon at ons, of, fro
1Q GarbancaP BSn SBIRXY OTaHP 8f P yp abPﬁLb@ A Faroionts; gh arvioxy
grgﬁg&ﬁi B%u?“lo%a %ﬂ{)@%ﬁi aorﬁalé@éﬁaﬁmté'ﬁﬁﬁf and R? may

|Iy group, an a or an arylsilyl
fogh @i orsord iagpyeteess),of claim 57 V\,her ein: 20 ML is

élmr 3% %gm%?l%ﬁéagr%a@rosdj (reé]étlq?ﬁ?{gredacz{%)jﬁgép%clic or
b@neﬁé’cﬁ’élrmf@m)?l%hyha%/%eﬁ?dlé%énéléd nfoh@XéiﬂnpleRén allkys group of from 1
, sec- cycl obutl%
tolab“mli hXDI cahrboyla,torns oeahyaIKQnyd grougofrifg@rnﬁv tq,@b@\WO carbon atoms

gg: %pjgmﬂg ReY Cr‘glg% %yﬁbyo,ﬁ elﬁflaer@%entlcal or different and

ai‘%)/éé&hﬁh ar&ﬁéﬁ atoRPbRa TREAY cl)@brottranylhewalkyl group of from 1 to
trinmet P/ , R4 and al so R4 are hydroge

abayt 1FQ80arbdnaat9mSRwhlchRmaanmn Oa?@ﬁ"&fér q?eriﬁfo %‘Pms 'S seleoted

B B0P BPREHEE Chok ST Al B o 7o E L bout - 10

car brhaaH ®PS aravitieHticaledr differtenit andrzaee eacivar subistifued or

atons selected fromthe_ 30 I‘OJ[JE 'H%Of Si, B,
upsybstitutsd axyl group of iy do ggou 0 arbon ato

R® is RPOR*'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, or a Cq —Cao -
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.
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142 . WD 2006/ 060544 PCT/ US2005/ 043421 R5 and R5 are

identical or different and are phenyl,
wo-20me0apyl - phenyl , p- tert.-butyl -phenyl, PCT/US2005/043421

p-s- butyl - phenyl, p-cycl ohexyl,

p-trimethylsilyl-phenyl, p adamantyl -phenyl,

p- (tga sl Resereirer m ni - di et hyl - phenyl,

o ' gfm&%%ég_g gfé'%%gﬁlee where R40 and R4l are

i denttl isatirooniutnf ferent 5 and are methyl, ethyl,

ropyl , Lyl ent exyl, .h . [,
o0 O 1 QUYL RS s DS ek @ e
Cyc'ﬁ”ﬁﬁ({!‘?ﬁ%@ﬁ&éntlcﬁy 6} oYMt areheedache hagér, cyclic or branched
trimet ,3,3-trifluoropropyl. 60. The
mq;thybmisyloprﬂﬂyialhmm pendylorheyb at | east one

nmet alj cQipound 0.1s selected fromthe group
con @p(ﬁ@?%ﬂ are hydr]g

A ( 3?@‘ TP RO Asé RE, wpra@ﬂyﬁas pite Rignticaldemyiffe(eht madare each a

hyAfQézg)m Iet}?rrﬁ[gﬁ%[rwa?&y%c{; %)Ir Bgaenno Iedzallkry? %rrlcl)djpwg]L f:rhl ! |t0d Shout 10
c bﬁ%ﬁg)@ c§) hen E;h %é%i%u Imo‘}e %@tér@rétorrﬁ%é{écted from the

rgtl}é%lohglﬁlﬁihgfbﬂ&aB(/ﬂl Oezﬁ N P F CI and Br
pﬁgﬁ gné%n%]'r;@%ﬁ Qﬁ)}{,qg,qlgff%'ﬁﬂg %gre plggny;l erﬁéphtplw ¥>5ra (C1-Cio-

|, meta-(Cq-
aI@d @qén H35 Ey(bﬁgl &-‘ﬂlugal(f‘cgéll%yl)e)phen%/gtn}egﬁegyC1_o a_llzyrl))_pheernty meta-(C1
CBLEIWI)MWIme’nadmgta)—&{-6@malhyﬁgp¢1laan>rd@eta meta’-(C4-C1o-

A- (2-1sopropyl -6-net hyl -4-(p-tert.

ﬂl&ﬁ@?hkya )a/l ndenyl ) (2, 6-di nethyl - 20 4-(p-tert.
but yks ph 4)§P'dc?r']¥4°km(3@£’r\hh'@ﬂélwq|awdl R¥, are identical or different
A- ( 2- |sopro -sec

aritiad Frrd’nbyiybmthbemyl)wyh@enwl hexyh-hepdy!, ety inonyl, decyl

ol S bt SO SRR B T iones iy bery

triﬁéh&l@flﬁy@@ngmhuo,@p%wl)| ndenyl )2| rconi undi chl ori de,

A-(2-isopropyl -4-(p-trimethylsilyl-phenyl)indenyl)(2-m

et hy tallocene compound has the

4- (pl‘:’?r_lrpr%tqﬁ?/ﬁ:esss%td eny )hleﬁcfgrg?/ef Tzelar‘cogr?l undi C% | oride
formula 1d: _

A- (2-i sopropyl - 4-(p-adamantyl - phenyl )i ndenyl ) ( 2- net hyl

-4- (p-adamantyl - - phenyl )i ndenyl ) zi rconi undi chl ori de,

A- (2-isopropyl-4-(p-tris(trifluoronethyl)nethyl-phenyl

)i ndenyl ) (2-methyl - 30

4-(p-tris(trifluoronethyl)nmethyl-phenyl)indenyl)zircon

i undi chl ori de,
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- (2-i sopropyl -4-phenyl -i ndenyl ) ( 2- net hyl - 4- -tert.

woubgslosgraeny| ) i ndenyl ) - zirconiundichlor?de; (PETHEZMBM4&QI
A-(2-isopropyl -4-(p-tent.
butyl - phenyl )i ndenyl) (2- et hyl - 4- phenyl - i ndenyl ) -
zirconiundi chloride, 5 A-(2-isopropyl-4-(p-tert.
butyl-phenyl)indenyl)(2,7-dinetnyl-ﬁ?phenyl--
i ndenyl ) zi rconi undi chl ori de, ARt 2-isppropyl-4-(p-tert.
butyl - phenyl )i ndenyl)(2,5,6, 7-t &—4-pheny|--
i ndenyl ) zirconi undi chl ori deg3
A- (2-isopropyl -6-nethyl -4-(p-te
but yl - phenyl )i ndenyl ) (2, 6- di net hyl Q
i-?genyl-indePyI)zirconiundichI ri deR
- (2-i sopropyl - 4- phenyl -i ndeny 2, K dinmethyl-4-(p-te
t. butyl-phenyl)- indenyl)zirceafundmfﬁféfige, (P r
A- (2-1isopropyl - 4-phenyl -indenyl) (2, 56, 7-tetranet hyl -4
igp-tert. butyl-phenyl)% i ndenyl\) zj/r coni undi chl ori de,

R

A- (2-i sopropyl - 6- net hyl - 4- yTA\ N 1)(2,6-dineth

-4-(p-tert. butyl - phen%l zﬂ??gn?gndichloridg,

A- (2-isopropyl -4-(p-teR :

but yl - phenyl )i ndenyl ) (2- met IpA - R*

4- (4-napht hyl ) -i ndenyl )i ndenyl ) zirconi undi chl ori de,

A- (2-isopropyl - 4- (4-napht hyl ) -i ndenyl )i nd

enyl ) (2- met hyl - 4- (p-t er t(Fobula 1d) 20

phenyl )i ndenyl)zirconi undi chl ori de,

A- bi s(4- napht hyl -i ndenyl ) zi rconi undi chl ori de,

A—bN§§%ﬁﬂ$thyl-benzo-indenyl)zirconiundichloride

R7

A-bi s( 2- met hyl - i ndenyl ) zi r coni undi ¢hl ori de,
rA; gu i gss ametql of groap h\éémf 18 b”erl%@%ﬁbj)ez P?@tﬁ#lﬁ%ﬁ%ﬁw 0
| 1 2 . . .
A oi R AR a7 1dentisal gn ifferent and pre aach a hydrogen atam, an alkyl
gquEi’osf(frzom 1ttg albozt 1?1 carl:|>on a‘g)ms, an alkoxy group of from 1 to about 10
- - met hyl - 4- phenyl - i nden zi,rconji undi chl or i
carobh Saweam A GH4UEY YPOT LAY PSTCBR DT LD BYY aouP of

n S o5 Rl DAL Hh pHBAT P st droon
atoms, an OH group, a halogen atom, or a NR2* group, where R 2is 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
rwdmmamongmmpsdededﬂmnanangmmpofﬁmn1toabmﬂ100amon
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 about 7 to about 40 carbon atoms, an arylalkenyl
group of from about 8 to about 40 carbon atoms and a substituted or unsubstituted

alkylsilyl or arylsilyl group, with the proviso that R5and R® " are identical or different
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30 A-bis(2-nmethyl-4-
acenapht h-i ndenyl ) zi rconi undi chl ori de, 144 WO
waQos/eEas44 PCT/ US2005/ 043421 PCT/US2005/043421

A-bi s(2, 4-di net hyl -i ndenyl ) zi rconi undi chl ori de,
A-bi s(2-ethyl -indenyl)zirconi undi chl ori de,
ar@'%eséa%heé bybstAaidH urisudetituteadzanyt grouproi fthindg fodehout 40
- bi s(2-et hyl - 4- phenyl -i ndenyl ) zi rconi undi chl o iﬁgqe ? ms
cafbdr s{aPmsvgheydmmEren SES AN GHUBIVPNS PF TGHT 5] QR
| ge isti i nd Br,
sekcggg (r?UhE}WPPR,q?-”&‘SF'Q&?f grlij?’-Aidhé)e’r?yl [\)l’z?’r[f:’ogli al]erIi_ chl o
ri dez® is a hydrocarbon group, not cyclic or branched in the a-position, for
A-bis(2,4,6-trinmethyl-indenyl)zirconi undi chl ori%g,t d alkyl
exaniple (a2, aikg-groupref fipm i feldf weian ainms:AN 8 sypgtuted alky

oo PR At ey s o

T e et L oo 20T LOR, W = &

-bi s(2-me -4-(tent- - phenyl ) -in reo

md'ra:he’t(eoo atcue%/ Selecged from tlrJ\eygrOle coXsn)sterg o?g}/, QZAI 6 8 ¥e F, Cl
A i s(2- met hyl - 4- (4-met hyl - phenyl ) - i ndenyl) zi r coni undi

anhBio i de,

A-bi gt 3s 'éﬂigm{bcé#‘bbﬁgebhp Whiheinyth ci-pdeitioh s Cyalisardsanehed or
hloride, 1

whichiis (izs Repasjtionis(braneehed: 4% Rrudipper boRARUP. being sglectsd from
LB At A8 AT iy R o oy 010
ab&l 0 E&t®on atoms, an aryl group of from 6 to about 20 carbon atoms, an
ar@tﬁkills;{ Fgéqauﬁ g%/}rc_)ﬁn_?(tdcf)_atlt?orl}t_zl o QFO”M'S,)é% Qﬁ(@%l)&Bﬂﬁgp%er 7 to
a7 GarboMhiortis(otdFPARHIdHP G brFema o abautaiouratbon

2t $h@ hgtitydardor( draipsymaphentain one @smeEAetersaigms sglected

loride, 20 A-Db is -et -A-QAsird f

fraat e QTBH@WP?'—Sf'nﬂg’%g"n@’I}/‘élzér go N ’ l? rhci-_ll ’c(ﬁlégﬁ %ré
A- bi %é et hyl - 4- (4- net hoxy- phenyl ) -i ndenyl ) zi r coni undi
chl oride, ) .
A- bi #{@briegihg lunit-R%hasthe maeginggneriened abRys Vith Jesrag to
i undi et hyl ,

fqmﬁﬁ%?% nmet hyl - 4- (4- et hyl - phenyl ) -i ndenyl ) zi rconi u

and i net hyl

A-bi s(2- et hyl - 4- (4- et hgl - phen,tyll )-indenyl ) zi rconi undi m
et hyl58. Zbe process of claim 57 wherein:

A-bi ﬁa%%wﬁlog fafdild) uoromet hyl - phenyl ) -indenyl) zi
rconi i

A- bi |'2ameRPYke Henicardidifigrenhang lare iamdaikyligreup ebfipumd to about

I met hyl ,

18- tarbon aéamgs amalkexy Sreun gt GRTishigPgUt HYERTPTARTRY YIS
el t halogen atom, and R and R* may
oW 380 747 2oy 1% gribop atnme,ana halggen Stom. 200 R
fetrhYne 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 group which in the a-position is cyclic or branched or which in the

141



10

- 19

20

25

30

A-bi s(2-ethyl -4-(4-ethyl-phenyl)-indenyl)zirconi undi ne
thyl, 30

wo2ee&S4et hyl - 4- (4-tri fl uoronet hyl - phenyl) - i nH#eETIS2@E043421
coni undi net hyl , 145 WD 2006/ 060544 PCT/ US2005/ 043421
A-bi s(2-et hyl - 4- (4- met hoxy- phenyl ) -i ndenyl ) zi r coni undi

h up bein selected from an alkyl group of from 3 to
BEB%&%% Prsaoné:rhgdyf e4gr(otgnt bgutyl phenyl ) -i ndB(/en%/I ).zi rcon
aboutr@0darben atates, an alkenyl group of from 3'to‘about 20 carbon atoms, an

allﬁgdemig{@pf q?fp frégr[%y} iorabotit Tot b oR RESME nld e Y thtshifiYtotp,
dA b'hfl%( ?RGG?@PR%YM dsd B4 eREY IR ReAYR) -dra tiumtichizor differerand
|1 C ori de
aré- éaw(ahw@geomtonmr(aqunearf cwp@@rﬁgph%@hyh groppgeitpm 1 to

oELTEBBIRILE W ey aresy o A e sised
frefdhe Brarg é@nmstmg of Sl B,A,O. S N, P F, Cland Br, |

r con‘Ruza?mjl S{-’:\’:qu{rage qd,eggcal or dtlﬁ%rrtent an are gggr%ls)ublsﬁt%?en lo? Z!
UQ%%&%&%%?&? ggé’éfé of b 6 IEhboutut ¥hroBReRdn; lid gR¥hyIhdaphthyl,
pdralliCS (@ picsionyphaiyt, 4ﬂété (OB fo-altoti}pHenyh ensth) mietale(Bit G o

tani undi chl ori de,

allylisipbienyl; sopropyl 4 (4 - net hyl - phenyl ) -i ndenyl ) zi r coni
undi ﬁh 1S|_ 40 41G - 40 R41c__ or - (R40R41C CR4OR41) where R4O
A-bi s( |soprop IR4 (4" -n- propyl phenyl ) -i ndenyl %:ZI rco

amd Ritlaehidentical, or different and are each a hydrogen atom, a C4 -C3p group,

mﬁgﬁ%g@%r %%%ﬂ?ygg}!oup S offfomn RULRE it PESboR RSHREYAR éhfl YPSup of

frémbé ch gbéugqﬂf e oratbrhs: B aWlalRGESup-dffidemy | th Ziidr carbon atoms,

av%\ab«yira(ral grsuprofﬁmm&’ tp44-caseom atgms s ensHbstiiuied Ay Lnswbstituted
%{?L@dlchlon amyl arylsilyl grou : . .

alky OV@O%W 8@9’*( Ely)ﬁwér?ylaf rX&éXﬁ PTCOI‘]I undi chlorid

Ab|32|soro -4-(4' - et hyl henyl i ndenyl ) zi r coni
undi Eél Dhe agocess of clélm 57 whe%/elnIo yh)- yl).

ﬁmb'cﬁ(f §§ F@g&qlgwl 4- (4" -ethyl -phenyl)-indenyl.)zirconiu

A- bi R( andsRibapientied| 4ndrarpmogiylyt, whiaririe) of pblengiaiezi r co
ni umdi,chl ori de

A- bi 5(323 F@é@yloﬂmyl A-p Py NeRHEY, MRV RGNy 1 ) zi r con

i undi -butyl, cyclobutyl, 1-methyl-butyl, 1-
A-bi s Sﬁgé%g’?%pp)al ISR b&yl v )Xl S%enyb/ly Clyﬁ enyyl Zi rco¥1| u y

eﬂWl-@htwr’i-dtethyl pentyl cyclopentyl cyclohexyl cyclopent-2-enyl, cyclopent-3-

eﬁws :cgq;{%laéf- gerr? ycyclo hex-3- It }SaraD P{yPcch;%%QW 3rzt'r|H:eQHyIS|lyl

A-bi g i QéWYErélh%ogéMCémexyl phenyl ) -indenyl ) zi r

coni u I C or|

A- bi §C2RT sla?)aoijalsoa,Rf 4R sand Rt gre ideatical pr diftrsapt and Age each a

I undi hI 0
hxﬂmg@@za pgbcarr%gpeardf Cﬁ!lc qrhranched a,ky @#)rl)l c;f flI’OrI]'H gntf/)l%bout 10
c%\chfH \<C NHAER é'cfntaln one or more hetero atoms selected from the
I s(2- net hyl - -tert.-butyl -phen,yl)-indenyl)zirc

Qoo [ noMsI$ting efaeB AI 0, S, N, P, F, Cland Br,

A-bi s(2-nethyl -4-(4'-tert.-butyl-phenyl)-indenyl) hafni
undi chl ori de, 14
A—bis(2-nethy|-4-(4'-tert.-but§a-ehenyl)-indenyl)titan
i undi chl ori de,
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A-bi s(2-met hyl - 4- (4' - net hyl - phenyl ) -i ndenyl ) zi r coni und
i chloride,

wé2iee&S4met hyl - 4- (4' - n- propyl - phenyl) - i ndenyl peTrsemwsa43421
nmdi chl ori de, 30

A-bi s(2- et hyl -4- (4" -n-butyl - phenyl ) -i ndenyl ) zi r coni um

di Chf@ hdR® a fé@e%a?%%ﬁf%@ﬁﬂémﬁ’@?é bﬁ&%%g)waibyl -phenyl, p-
A- bi s( - et hy hexyl - phenyl ) -i ndenyl ) zi r coni undi
tecttdbatyil-gdenyl, p-s- butyl phenyl, p-cyclohexyl, p-trimethylsilyl-phenyl, p-

aqiﬁfglfaaqg(fgﬁe BQyp (trls%uor)tsﬁmetgy Bherﬁ’ylrf%?%,% IfemhIHgRN

A-bi R¢ & R*W"S&WR“G@%M&%ZR‘PMI Riftretitieniict or different
A-bi s(2-ethyl -4-(4" -net hyl - phenyl ) -i ndenylgm rcon undi
amdthbor mﬁéhylsethyl propyl butyl, pentyl hexyl, heptyl; octyl, nony decyl,

ur'p?qi ol ¢ dé)de Y oy ol Serityt ! EYdio andidng NERTBHEEA, "SHIMYY Bengyl,
tnﬁ?%tﬂ?lgﬁl@éfwg 34rifidoroprapyopy| - phenyl) -i ndenyl ) zi r coni um
A-bi s(2-ethyl -4-(4'-n-butyl -phenyl)-indenyl)zirconiund
'Acg! é 'Fliéf ch?cefs 01 claheXvahe eelﬂ )’5?? af Ie g’h 3?? ;r?ertgl(lj%ci:eunr% (i:ocmpound
ishdeedtee from the group consisting of:

é\hFL?\Eéé‘ééE&pw 2 iSO R dery N EE e th AL 4GOIyt
%e@l%}'r'coﬁlu%lciﬁdﬁ&@hexw phenyl) -i ndenyl ) zi r coni

A b| A((z-lebplgdpy44((p ‘ter cloutyliphenyllieggny X 2-merthyt-4APriednbutyl-

p eBY'S'("ge@f WPOQ'W'CQI%‘?G but yl - phenyl ) -i ndenyl ) zi rcon

| undipg tyl-phenyl)indenyl)(2,7-dimethyl-4-(p-tert. butyl-
A- bi é éZ?I i% Fé@)yl i Eterte?]L)J/y Pngg%yl?)iw)éom undi c>rl1l or(?de
pAebyl$0demylMr@pylumKiIQMOH%t hyl - phenyl ) -i ndenyl ) zi r coni u

mdi ¢ i de -
b A RO @t DUV RpPeRYRSR| B ST P My o tert
b@tﬁjb'h@hyl%ﬂdenyl)Z|rcon|umd|chlor|de

on| uﬁﬂ(%ﬁp@mpyi@ me‘&wyl 4- (Sf>9ce||[')tr 88%34 pﬁeny yn&enyﬂﬂﬁryd methﬁ

Taee eithﬁg?ﬂ{éﬁ%ﬂwynée&y‘bzu'aohwrﬁé.cmaﬁaaI )-indenyl ) zi r coni

A~ b S Tooproay-~4et Lokyishembiingeyy i Edmelyl  (fooes byl
I C ori de

phepykindenylFisepiundiellorige e ohexyl - phenyl ) - i ndenyl ) zi r ¢
-(p-cyclohexyl-

A bi 2 2 eoBrapiRn(pglohexyt phenyindeny(@-methy- s (p-cyciobexy

pﬁie!rnm)undbhplr)zldmnlumdlchlorlde _ |

Ay SR 4-(p- bfritmeth sy hirRAROY L ey ! ) 21 T

49( -trﬁﬁ@thgl'sgﬁtp%érﬁﬂ md@nyl)znrmﬁmy\mmndrm@m undi chl ori de,

met h phenyl ) -i ndenyl ) zi rconc;
dl c hlAo(2-thepropyl-4-(p- adamanty phenyl)mdenyl)(z -méthyl-4-(p-a amantyl--

qlﬁﬂygh%&gyﬁagcyomum& hiofiay! - phenyl) -indenyl ) zi rconi und

Aﬁgl %c(%zﬁsdwéw - Wisttrflpo epyéthphmesty)-phedeinteaih@emethyl-
u i ch
%(mtrﬁ(leﬂnotﬂm%h—)’@“@ﬂ‘%p@@nfzﬂ)kﬁ‘ﬂ?ﬂwbﬂwILﬁm‘?'ﬁalé’ﬁlgf'}) zirco

ni undi chl ori de,
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A-bi s(2-n-butyl -4- (4" -n-butyl - phenyl)-indenyl)zirconiu
ndi chl o ride,

W(Azgnlmlémg but yl - 4- (4" - hexyl - phenyl ) -i ndenyl ) zPCT@S2008143421
ichlo ride,

A- bi s(2r§|n b_utyl 4-(4' -cycl ohexyl - phenyl ) -i ndenyl ) zirco
ni u
A={ 2 l-indenyl)(2-methyl-4-( p-tert. butyl-phenyljinden I
Ab:ﬁg@ r??)[')é @%(n! sec ybl(Jty| ¥1en3(/P) |nder¥ylp)2|¥2:on W
zirconinthitidoride, 147 V\D 2006/ 060544 PCT/ US2005/ 043421

Q;]Piu’f Zlqré@,%’q‘fé,\m'zxdé-t(ert LU e Rt RNRBYhbH A denyl)-

Z"ﬁ Efu@é(ﬁcmsﬁa - 4- phenyl - i ndenyl ) zi r coni undi chl ori de,
hexyl-4-(4' - met hyl - phenyl ) - |ndenyl% rfgn umjl
chl ox{2Hsopropyl-4-(p-tert. butyl- phenyl)lndenyl)(Z 7-dirmethyl-4-phenyi--

mqu%rp%I{I}S;jrpaqur%Alcfﬂorqgfe et hyl - phenyl ) -i ndenyl ) zirconiu and

A- D R{R1rsbid{ptert SOrpIRHer PO YT T otpimeiont-rphonyi-

indemylizirzohisydiciloide.- i so- propy! - phenyl ) - i ndenyl ) zi r coni
b A RGP R R Y e )& S e
4-'Rﬁ5h9‘lflgéﬁnyl)zllrconlumd|chlor|de

[ ch:gvg(zd%g;;(r)c/)pyl 4-phenyl- mgéXyl (B@Q%ne?th&l%j ?[5] ¥erl ZﬁﬁtﬁoﬁHéﬂm
mﬁ Ii%l%gnmélcﬁl{g ide - cycl ohexyl - phenyl) -i ndenyl) zi r coni

A- bi A{(2- .@?mbym _phenyldndbayhy2: phdrptrametadriAy-Jert-dutyliphenyl)-
ndi chl ori

lnAeby&Z(lI;_ﬁOﬁé;(WlChLO(lﬁe tart.-butyl-phenyl)-indenyl)zircon

i undj Gh - lindenyl)(2,6-dimethyl-4-(p-tert. butyl-
A bi }é‘g(g lgéér%%yl -6- nzethylté(le IrpthenE\)/ultnyen)F/J 2.6 |)me yl-4-(p- y
phé\ﬁ%ﬂnrydierzyl)zcroomlurridﬂd(l@lmd@m hyl am ne),

ﬁu%zéﬁgégﬁpyﬁ@—((p-teﬁab tyl- BH&Hylﬁt%@f%@ mdAgRy!) zi rcon
48k r%ﬁ@hﬁﬁH@é'nyﬁnﬂényl‘)ﬁfdomlh‘dd‘xth}onbenyI )-indenyl)zirco

niu

A- (2AH(QHBSiDFWyhééﬁmpéﬂféﬂ);)r(dfnbfﬁmynylﬁ(wet%ﬁﬁgprteghBthl--

pﬁe%’w'ﬂa?rﬂm%'%’ @&bﬂ%ﬁgﬁgégl) (()r2| (rjr:t hyl - 4- (4' - et hyl - phen

y' ) A- Bl@ﬁﬂﬁbbﬁﬂgggﬂﬂe?w:)mrddrwmdlehloﬁde

01} A alhmetarheprpingseRigic pmdtenioriag ~ et vl mehen

A (2R DY il ARSI PRI RbiRg - 4- (4 - ethyl - pheny

ﬁ (Zfﬂblsmé-kne‘thylm eﬂpaaplailm‘)emenyﬁzurhgmlumcbthoad@,r opyl -

ey A)-bIISnZ ?nnethgll 4- -napﬁ&ow enﬁler&r)hlﬂﬁdlchlonde

A—b|s(2-methyl-4-phenyl-|ndeny|)zwcomumdlchlorlde,
A—bis(2-methyl-4-t-buty|-indenyl)zirconiumdichloride,
A—bis(2-methy|-4—isopropyl-indenyl)zirconiumdichloride,
A-bis(2-methyl—4-ethy|-indenyl)zirconiumdichloride,
A-bis(2-methyl-4- acenaphth-indenyl)zirconiumdichloride,
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A- (2-rmet hyl - 4- azapent al ene) (2- net hyl - 4- (4’ -i sopropyl -p
henyl ) -indenyl)- zirconi undi chloride, A-(2-m ethyl

woRemnaoae nta | e PCT/US2005/043421

ne) (2-met hyl - 4-(4' -i sopropyl - phenyl ) -i ndenyl ) -
zi rconi undi chI ori de 148 WD 2006/ 060544

PCT/ U / ; s FERNURRI
-in imc ricee,
o ent al ;@%% met b LI' 4.ag4' -i sopropyl - ph
enyl'°) ns(%ﬁém&flyezn biPnwt i dEniog
nyI) BE&%enh RERI STV (BomBirididrided’ - n- but yl - phe

)2|rcon|und|chlo ride,
Qn §/ %—beﬂ(hyhetﬁlyl§416aﬂ1mpmnrﬁ/dmctezwﬁiff¢@ﬂlumd(c‘zh'Ofﬁieo utyl - ph
thl%ﬁ(ﬁ q ' %EIQF%WEWA?%?'E qnlﬂm{jhchlondbutyl phe
nyl é& blskg 4 @ﬁﬁﬁaﬂroymrrd@ﬂpl girgbnadtheichiiride,
i apeqﬂbsa(a;ﬁet) (mnaﬁwhmdemyt)mrcwmwhl%ﬁ’@nw ) -

o (A SRRt <ty - pe

Ryl( )A- r?'g{(%ﬁ?&ﬂh)/%fmutt}driﬁldehMMmdalun‘icﬁchlorlde
azape
pherMb)s(Zn“a@hhyl §-tpbz4r’gy136@eh$fa6bﬂiiﬁ'r(9ﬂm'6ﬂwd@ﬁ° ée tert-butyl-
o e2n© rﬁg Eyrhetﬁ?//ﬁ& E({Zé?f‘bgif pﬁéﬁ)m E:thehfr{/gzﬁlcc(rﬂu mid®htorielet v -
Qn( |2Allfi|?§n(gghe’elﬂaya4qpan€ddybpb&rﬁ;ﬂ)—nﬂehyl)zm@c(ruumdLObbJﬁld@I ph
A LA Bt Ry e by DS E AP B P hgpsighionde.s.
pentz,bUb@?erﬁ?é [-41 (ﬁqﬁﬂa+rbm@chx%l%n¥f)ﬂhﬁéhmmﬁiﬁmumdlchlorlde,

-oxapent al ene) entyl - ph
enylA-b|$(dernyih)/l-4z(|4rmethqmephe|m[vbﬂn@@yl)zgcon|um ichloride,

ﬁyffATtﬁ%&%}hyl PIRRSE 1balty(? yI )-in erWI)zﬁc&%urrfBi&%rYde phe
A-bis(2-ethyl-4-(4-methyl- -phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethy|-4-(4-ethyl-pheny|)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-triﬂuoromethyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-ethyl-4-(4-methoxy-phenyl)-indenyl)zirconiumdichloride,
A-bis(2—methyl—4-(4-tert-butyl-phenyl)—indenyl)zirconiumdimethyl,
A-bis(2-methyl-4-(4-methyl-phenyl)—indenyl)zirconiumdimethyl,
A-bis(2-methyl-4-(4-ethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2-methy|—4-(4-triﬂuoromethyl-phenyl)—indenyl)zirconiumdimethyl,
A—bis(2-methyI-4-(4-methoxy-phenyI)-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-ethy|-4-(4-ethyl-phenyl)-indenyl)zirconiumdimethyl,
A-bis(2—ethyl-4-(4-triﬂuoromethyl-phenyl)-indenyl)zirconiumdimethyl,
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zi rconi undi chl ori de,
A- (2- met hyl - 4-t hi apent al ene) (2- net hyl - 4- (4' - n- hexyl - ph

wenylejosozadenyl ) - zi rconi undi chl ori de, PCT/US2005/043421

A-(2-rmet hyl - 6-t hi apent al ene) (2- met hyl - 4-(4' - n- hexyl - ph
enyl)-indenyl)- 30 zirconiundichloride, 149 WO

opehOR b ATRIBAAFIRY pacha S | )

Zi ro@bis&mjrbec{ﬁgbgsylgdt(atertabutyl prllenyl |ndenyl)Z|rcon|umd|chlor|de
p%biﬂ@mméﬁyﬂr‘} W ﬁﬁbﬁmﬁlﬁmdﬁ%‘aﬁﬁ%aﬁﬁ chIBFiBE) Y

exyl %ﬁg ﬁ&%}q@‘ &‘D'GW h@hﬁﬁlﬁd%w\ﬁtrbdhluﬁrd(dnloml oh

zi rconi undi'chlorid
f\yl( %ms Bwep?qrgggélﬁcp«émm“ememw@hﬁyw ﬂntdenyl)ﬂr@cpmpmugnlonde
PR oR 0PN Lk ahBREpP LRI fopniymdichioride,
' ' .‘/ fWEM%cgperﬂleﬂﬂl )-tertl@uiyl-?ﬁ@ﬁyl)—ﬁfﬁ’d@wl)zl‘r(:@lﬁumdlchlorlde

I apent al ene)

2 h
I | ylAfblmﬁyﬂsopmnubﬁ%}termbuadr@m%it)dm‘%ﬂyl)é@fmumd@l hl’YAe

: | yI Eyﬁ;gp?rptﬁg ! ?n{e%%ﬂgg&)ﬁsﬁgl Ch({ierﬁil)glf]anu%@timﬁwﬂdes

A- (%%gtgnm;msbym:@aamwmeaylo%mwwremuommm@mt
yl - phenyl) i nden zi rconi und
A- ( 2A1his(Byisoproptik- %ﬁénﬂrﬂr@%é) 2ﬂﬁl§t'ﬂ9@”ﬂlzdf&°“'58%ﬂ+ﬁ?1?§}?e

e (RS RO Pk £ A BeS U engireoniumdiohloride.
phené(lﬂlsd Qng@;?]m:pm -4.29"-nexyiphienyiind o) zmrepnlumdlchlorlde
Oy “bistanopoRuEA S0 PRGNS GecoriumaEame,
A (2A:Eﬁ§(?%o?ro?>§/9@gwe"f\enlyf)'?ﬁdérﬁﬂ)ﬁ%@bﬁhm’dlétﬂondé is(triflu

or one
zi r cariis(@dsopriopyl-d€4 -methyl-phenyl)- mdenyl)zwconlumdlchlorlde

A-bis(2-isopropyl-4-(4-ethyl-phenyl)- -indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4’-n-propyl-phenyl)—indenyl)zirconiumdichloride,
A-bis(2-isopropyl-4-(4’-n-butyl-phenyl)-indenyl)zirconiumdichloride,
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- |sopropyl-4-(4'-sec-butyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2- |sopropyl-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—bls(2-methyl-4-(4'—tert.-butyl-phenyl)-indenyl)titaniumdichloride,
A-bis(2-methyl-4-(4’-methyl-phenyl)—indenyl)zirconiumdichloride,
A—bis(2-methyl-4-(4'-n-propyl-phenyl)-indenyl)zirconiumdichloride,
A-bis(2-methyl-4-(4'—n-butyl-phenyl)-indenyl)zirconiumdichloride,
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25
A- (2, 5-di net hyl - 4-azapent al ene) (2-nmethyl -4-(4"-tris(tr

woRbosoeasaet hyl ) met hyl - phenyl) -i ndenyl) PCT/US2005/043421

zi rconi undi chl ori de,
A- (2-net hyl - 4-t hi apental ene) (2-nethyl -4-(4"-tris(trifl

uor ommglrﬁ@@,g/hnl@,'-hexyl-phenyl)-indenyl)zirconiumdichloride,
phenyl) -i ndenyl ) zi r coni undi chl ori.de, . . . .
A ( APy eyl H (4 peReaaioneny gy isreopiupdichierqgy

| i L :
herp B iy PopPdaRtemdPaMononde, o
io?gA(b@ng?ﬁétPﬁ?J(umﬂ?ﬂ?%A?I}indenyl)zirconiumdichloride,
-(2-. -4-azapen 2- -4-(4" - - -
phenkisrienit- 285t Sosmahticeny BT AdEh ikiehy)
donyP P2 S OB e G oy gy dnd SR BAIITAONLS. 1 7

?- é ﬁ;tb\;t??é(lzzéth%—?ﬁéhmgbtﬁylf;ﬁmhtiad@m)zdrzonigm@iq:hlari@gk ter
- - phenyl ) - e - 71, [ o : ;

G By BeE ey R TER R 961,
iACh!zﬂtBig(%L?thKf_'dfﬁ‘l" entxl-phenyl)-indenyl)zirconiumdichloride,

A- (2- methyl - N-pl ep?l -4-azapent al ene) ( 2- et hzl idnqﬁnlylgz
lA rcgALmsta(m-]eﬂmlyb4+(_éepyclohexyl-phenyl)-mdenyl)zwcon| mdichloride,
d | S; h hg&;;&gh?&hﬂhqggg}bﬁl’ty?-rf)we%f)ﬂﬁaMIjzﬂg(?rwh'?d%ﬁléﬁ@é um

Qi- g ﬁpg@%z)éérrén-htma@@ﬂtwtﬂrmdr@i)niaﬂbuymzimenwmcﬁcmoddeum

Q; ( ﬁAntmism*h—rﬁopﬂi‘&péﬁﬂﬂl'i@ﬂ@?Xlﬁirﬁ@PiﬁWQ’iﬁH%mﬁ’) zi rconi um

AI_C %%&s-p-_pé{g%l-zb-g}]’- thyl-phen I%—inc? nyl)zirconiumdichloride,
(2 a tryleer},e)obl nXi ny %fll rconi undi chl orid

2’_ (2 _Ar-rtéitsg2-|r1—p5ropyl-4-(4'-ethyl-pher_\yl)-indenyl)_zirconiL!mdic_hloride, _

e, 'A-bis( -n:prz)g?/l{il -?E’t-i%lo?pnrgz))gll-prhde%r;/Y)l-i%cziIeﬁﬁf)zri]r'cg%'rﬁal:ﬁl%ge,

Q— ( ijé\rlgits[y_h:pGrbgwE.?Etﬁlb%ﬂﬁ)pﬂﬁeﬂ%nb{diérxﬁ}lyzs?r@@rhiumﬁi@mm@se,d

dAi' gﬁ[%kag%h%bp?l@%(ﬂLﬁemmnvﬁﬂmw)&(')Zifc@ﬂymdﬁhlew,um
A (2 hrBa MO -8y PRPBNE IR U PET P TP
A 2 B R e e e ot s
il cgl/Jg_t;lsquze-,n—%rop}/l-4-(4'-tert.:bu_tyl-pheny|)-lndenyl);lrcon|um&cﬁor|?e,
(2 o T t—la%tl’yl-l\l: e na@n R AR haRAIdriBdeny! ) zi r co
dAé( 2'ztgﬂs'@iln-f}mtyhhbmemahﬂrm)ddyndaaahylmimomummum|on'der i
Qé'( 2- vbidigin-Butyhite(genthyl-phenyiindam )z coniemdishief or i
R T e e e = i el
ie( 5 A5-_b(ijsi(IZT;sr%-Ru’lty_l-jlf_-ﬁ']-_iso-propyl-phenyl_)-indenyl)zirqonium_dichlo_ride,
lori A/é-,bis(z-n-bﬁtyl-4-(4'-'n?gft?f-gr'mgr?y‘??-i e Al Qih ST ReC
A- (2- et il s 7 AR APEPL RGN STREBKYH ArdhRMNdichloride,
A—bis(2-n-butyl-4-(4’-cyclohexyl-phenyl)-indenyl)zirconiumdichloride,
A—bis(2-n-butyl—4-(4'-sec-butyl-phenyl)—indenyl)zirconiumdichloride,
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knt(:ignyl ) zi rconi undi chl ori de, 25

A- (2- net hyl - 5- azapent al ene) (2- met hyl - 4- phenyl -

woOnasrgdpzi r coni undi chl ori de, Y PCT/US2005/043421
A- (2- net hyl - 6- azapent al ene) ( 2- et hyl - 4- phenyl
|ndenyI)Z|rconlundlchlorlde

& (%‘ Si] J\ypheaydertdbagapeehal)emusnyDzineariiy mdispords|
e nd
PCI /Nﬁg@ﬁﬁﬂggi*rzﬁgm”ulndér?ﬁlz?rt:gglimdlgh]forge 2006/ 060544

o BRI iR BR R DR TBidrcabieny!

' ap%b%k@-ﬂ@)({(l&-‘(@t@mkl- &h@’f}&ﬁmldenyl)zxrcomumdlchlorlde

i ndenyl ) zi r coni undi chl or i

A- ( A-bis(2rpiexgl-44 a@-@ﬁ@@{l@ﬁ@wg—nﬁ%% FIFCAOI’IHHM?hIOFIde
| nd nﬁ{?{é l%%glq{l-mifgfgémr%glﬁﬂae(ngl) mdﬁnyl)ZIrcgnléjrr]T;dwhlorlde

10\”deSlstXZthlfe&ZMiMﬁn{HmltyldmrMyl) lndenyI)ZIrcomumdlchlorlde

0

| ndewsxzfn%uhﬂﬁﬁﬁﬁ@%%f&a%r‘vﬁA”?fn%&'Wﬁ“ﬁﬂﬁ*ch'&%e
pengﬁbfs)rﬂf)h(e%g fﬂ%yﬁ?hé&i’%ﬂéﬁyl) -indenyl)zirconiumdichloride,

Zlrc

A ( ZA-mEi(Zyie-me(é hgbe-butytpbenyiinsray)zrerHndichIgidRn

- |nden eika[gﬂg %W%)CUEQ%%S’Q[ éﬁergy Irconwmd|2h|gr|genz
A (26‘1 %ﬁ(ﬁ et EAnh U AL )

phenyl azapent aI ene) (2-met hyl -4,5-b
mdenylyianwhbumtzlsfcttmnthydﬁmm ori de, . ) o

| ndéﬁ'\ﬁﬁ(g tl%' E g ﬁ%g)eﬁif) E@d% ﬁif'(lcénlgﬁﬂﬁ@enzw

I ap Rlbl'i'% Qﬂﬁb{rﬁd—@(ﬁ@ér‘t douthk @G&TM)—mdenyl)znrcomumdlmethyl

i nden zi rconi undi chl ori de
A-(2-methyl-4- azapentalene)(Z “methyl-4-(4"-methyl-phenyl)-

indenyl)zirconiumdichloride,
A—(2-methyl-5-azapentalene)(2-methyl-4-(4’—methyl-phenyl)-
indenyl)zirconiumdichloride,
A—(2-methyl-6-azapentalene)(Z-methyl-4—(4’-methyl-phenyl)-
indenyl)zirconiumdichloride,
A~(2-methyl—4-azapentaIene)(2-methyl-4-(4’-ethyl-phenyl)-
indenyl)zirconiumdichloride,
A-(2-methyl-4-thiapentalene)(2—methyl-4-(4'-n—propyl-phenyl)-indenyl)—
zirconiumdichloride,
A-(2-methy|—4-azapentalene)(2-methy|-4-(4’-isopropyl-phenyl)-indenyl)— |
zirconiumdichloride,
A—(2-methyl-6-azapentalene)(Z-methyl-4-(4'-isopropyl-phenyl)-indenyl)-

zirconiumdichloride,
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A- (2- et hyl - 6-t hi apent al ene) ( 2- net hyl - 4, 5- benzo-
i ndenyl ) zi rconi undi chl ori de, 25 -

wo20@/oeetny| - 4- oxapent al ene) ( 2- et hyl - 4, 5- benz8€T1/US2005/043421
i ndenyl ) zi r coni undi chl ori de,

A- (2- et hyl - 5- oxapent al ene) (2- net hyl - 4, 5- benzo
I nd%n%le%hm@wl-ermla@bhmemxz -methyl-4-(4 -isopropyl-phenyl)-indenyl)-
oxapent al ene) (2- net hyl - 4, 5- benzo- 30
-ZIromujmmdi):b arigléni undi chl ori de, 152 WD 2006/ 060544

PCT/ U 43 -4-(4’-isopropyl-phenyl
A- b&%"‘]ﬁ%‘{]ﬁﬁéﬁ a%”é%'grﬁ‘ gl nqutersyél rcolnsl lﬁ)rrd?)(,:hﬁ 0 ryl)de
indsriYijsrormairtlidhidHdEeny| - 4- azapent al ene)

é}ﬁg?é%%ﬁ?ﬁ gaégjﬂtla\%ﬁ%@rrgﬁg?v} Dléoﬁ‘lh%wlfl%hh‘?@ﬂ?'dﬁ,
in rBf)%kE?SPI-,ﬁj 5@ ,y S| anedly et y si | anedi yl,

5 Dibutylsilanediy
Di p@ﬂ(%h‘i&thﬂ%lﬁben@qﬂeé(ﬂymih%d& -ﬂ-butyl -phenyl)-

Di hexyl si | ane Di heptyl si | anedi yl,
m@r@d}zyp@wumgﬁ éf'd €.Di nonanyl si | anedi yI ,

Di de gRAm4sil -arediyl-phenyl)-
D do@gﬁéhg?ﬁ%gwﬁ@g’%t hyl ggf(manedl %y
inBeeyljpyrcgriumedieldoyitie, Di pr opyl ger manedi yI

Di but i vl '

5 ok SRR HERIRRGE oo
mEe %bﬁﬁfn%ﬁﬁl@hﬁé Di out yl ger manedi yl ,

anyl ger manedi yI Di decan I ge H
ndecﬁﬂ%rgeﬂwhﬁmapentﬂerm)é%a& {i‘e %EH%P{)PW
t h di yl , Et hyl t hyl di y|

e R APl i | a@mnztﬁsﬁggﬁrzngz.y
Propxl(prmbtm Ysidsmenttighe)(BnStByl-4-(4 -tert-butyl-phenyl)- mdenyl)

trlfluoro yl (met hyl ) si | anedi yl ,
manmth@hﬁy il anediyl, Phenyl(nethyI)S|Iand|yI 15

But g Hpbiényl)-indeny!
ot PGB B AR meﬁ%mt@ Lngd %%rt;—srl?aﬁgd%/ Findnyl)
zingdHivithiotidesi | anedi yI Pentyl (propyl)silanediyl,

e o 3 Lol oS LR St indons
{’?&ﬁ‘lbm‘;’& 6 | anedi yl or..Hexyl (pentyl)silanediyl,

udi'ng aI structural isoners The r ocC
of clAaQZmiethN-ehanylfﬁ?aZ@W@a@@l@&(er@eH‘Yi6ﬁ‘{§oLﬁ‘n 6?*?%‘3/')‘

indenyl)- zirconiumdichloride,
A-(2—methyl-4-oxapentalene)(Z-methyl-4-(4'-n-pentyl-phenyl)-indenyl)—
zirconiumdichloride,
A-(2-methyl-4-azapentalene)(Z-methyI-4-(4'-n-hexyl-phenyl)-indenyl)-
zirconiumdichloride,
A—(2-methyl-4-thiapentalene)(2-methyl-4-(4'-n-hexyl-phenyl)-indenyl)—
zirconiumdichloride,
A-(2-methyl-6-thiapentalene)(2-methyl-4-(4'-n-hexyl-phenyl)-indenyl)-

zirconiumdichloride,
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the forrmula M2X1X2X3 wherein M2 is selected from

boron, alumnumor gallium and 25 _ X1, X2 and X3
woanw/bbta4 sane or di fferent and are each i ndi veduaiskops/o43421

hydrogen, an al kyl group of froml to about 20 carbon

atons, an aryl group of from®6 to about 15 carbon

at onBg, B4 K af18h&yd-mdiplios-ad kiylhexyl-pradradirindenyl)-
gr ou%ﬁ(%qu'ﬁgt@l ?‘gh}ggggutléﬂi(?(cm boirq a-iejcl)rrs inytﬂ?}‘? al kyl
zire@siuarlictdoddérom 6 to about 20 carbon atons in the

1 Vel AR e SH By AR by £ f-indenyD-
Z"é‘?@?ﬁ%\ﬂﬁﬁdaw US2005/ 043421 62. The process of

erein the Lewis acid is selected from %he
gr oup(Z6rdimetlivtg-biapentatena)anetiy it -cyclohexyl-phenyl)-

. triethylal um triisobutylal um num
lnqqryi)(-, r(fPﬂ\“U?‘FF%"Ii?/dri de, tributylal uni num _
tri fﬁ}-ﬁ@-frﬁétﬁylaﬂ%zabéﬁtﬂlwéydzbﬁbmﬂr-(%trimethylsilyl-phenyl)—mdenyl)—

tris 1 uor ophenyl ) bor ane,
zirconsiryjishigrieuor ophenyl ) borane, tris(4

o S PR BRI 2 metrya-(4 frimptygiyt-ohenyl)-indenyl)-
sirbbHRIGEBRRYIEDOr ane,  tris(tol yl)borane,
di | f&zgpg%gﬁé%épggtg%%&ha 4L {4 S(iBiethylsityl-phenyl)-indenyl)-

(3.4 5t fluorophenyl)borane. 10 63. The process of
Z"%PQHH?TE\F/‘J(%'P%E n the ionic conpound conprises a

n0n-NQQIrdémgt-Bn@iaﬂahmﬂelﬁ(%meékmyl-f%&htfiﬁ@tl@ylgi[yﬂyphenyl)-indenyl)-
consisting of tetrakis (pentafluorophenyl) borate,
ZIncenﬂaBW@hgqrE@rate, SbF6 , CF3SCB and 0104. 64. A

process . 1 Lihethyat @l eslanmriylehenyl)-
com’gﬁglig{@#}éﬁpﬁgkg%ﬁg: a§ cont g?::?i (ﬁjg a supp%rt '
indah @i+ Zifconiurndighloridst conposi tion which incl udes at

I t | umi i f] ; y )
t onphrGrap B BRoan EleteZ iR -£ 61 T5lim ey Pphenyyindeny)
ziFJ@ilﬁ'ﬂ'\mdhklﬁ'io%t, about 20C for 0 to 12 hours,

subsequently heati ngalt he resulting m xture

t enpAr@tmethyb6-tBEpentalonel2-mrihKets n@d%'ﬂén%ghg&if'bi@e”y')'

at 30C to 200C for 30 mnutes to 20 hours, optionally
Z'f‘iﬂﬂ'%&?ﬁ?'doerenovi ng all or part of the first sol vent

and/ ac(2opidirastlyl-4-thiabentstehd)(2-orethd- (4 radaraniii-preny!)-
stepéss_ using a solvent to provide an al um noxane
indeayBdziseqpendichiagidss i al ;
A-(2-methyl-4-azapentaIene)(2-methy|-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,
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b) suspendi ng and/or dissolving, respectively, at
| east one netall ocene and - 25 a second portion of an

waloosiodesdane or of a m xture of al um noxanes OPCDAUSANS/043421

ionic conpound and/or a Lewis acid in a second
sol vent or suspen3| on nediumat a tenperature of 0 to

1
rlnpggi‘fe?"ﬁi ﬂ/g% é% afQIthIRNBI2 ith - (£ aett-aty -ommertyl piadehy)-

ours at a tenperature of 10 to 100 to

zirpomivhetctaoriderpr egnat i on sol ution; c) applying the

A ) S S SRR A S e o

gaperature of 10 .154 WD 2006/ 060544
Z"é@’fﬂ?zoos/ 043421 to 100C and 3. contag el

i 4Tt Tepiesyt & a3RBeNAIENe IGu R4 daradzeneny)-

renpvin r part of the solvent fromthe
'”‘g‘)ifﬁ'ﬁ)olzfrgan%g}@%)}g&%nd optionally washing the

SUPRQ2- %’etﬁgtéﬁlazébematdmez)(ZSmetl"qldlhdeByd )airsonjungdighloride,
i solating t

pr opo{Gmeethyl Nephere- fezarermenaliz Tty nbeRRL B g gichioride,

o e ER G b S R J*%‘P%@%‘?’ﬁ*@”““‘“"’“"’”de

pr omg-rﬁ@lﬁymmapemla@@methmdeaylazlgo@nI@p@ﬁemﬂde
th

ot i(amainyhdnippe Sl R ahY Bl BalifBEhfogce.

| easg érﬂgml azggeﬁialrﬁné)gﬁf@élﬁmzirc@ﬁlumdmmma of

al um oxane ppor material in _a first
sol vanp-mbthgl- wzqapeatamrm )ondemadzircopigmdichiglidd by

substddeneiyHieepraa s padanl Higofmiciohde. 5 o:éu;;
50 o2 HEEeN g e- é%ﬂfé;d”éﬁiﬁfjgﬂg'ﬁmfng"f‘a"m;ﬁp By
r enof(@gmattyl-biepipenyi-Sorzaneatalepe(indegy\d igpion

opt i g\n N éﬂ\yg'h}t' ?rbyl%y-%%b%n%leﬁg ﬁd@ﬁgﬁtl%nﬂrﬁﬂkﬁ%nde

usin an al‘um noxane | oaded
SUPPAL® ABresth@l-N- Merﬁl%lmden’galmm)(mdedylﬁl@bmun@dlCthFlde

|y, I I
| Cach-(@-melhbrichiape aleoaNadBN A GR BIMBRTISN N noxane
or Oh @ Mt ESnRloerfILNL IANBAATZIRSIUngidAIRALE,

mat e sec suspensit on msdl um
wher A-Stzhmem@whmmmleaemmddnymzlmnmmdlﬁhloasrﬂeat | east

i xt dr@ Someih-iohanenpuneiedpd R G Bfide.
A-(2-methyl-4-azapentalene)(2- -methyl-4-phenyl-

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

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

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

indenyl)zirconiumdichloride,

151



10

15

20

- 25

30

tenperature of 20 to 50C, optionally followed by a

preactivation tine of 1 mnute 25 to 200 hours at a
woeopacetsur e of 20 to 30 to provide an i npregnaCTaIS2005/043421

solution, «c¢) applying the inpregnation solution

prepared in step (b) to the alum noxane | oaded

SUPROfL N- y ritAlepe§R-halhyl-dtprenyl-

terr%‘e@tartnur tflci)\{‘ ahellgyé%ig%boc and?(a contyactpti r¥e of 1

indénygtmcdmrﬂdidnmﬂd@,to provi de a supported catalyst;
30 d)

rempving, t he najor it ol vent fromthe
suppoi Baira e Ak ae) bl bR
. E3fsie e) optionally washing the supported
'ndéég:lvla? yst ‘\?\nﬁ]tgh a.idl?i'tabl e sol venL, nd/ or drying the
suppof2-metiydifathjapenialene HgePaty-8PFYS0C to 60C, and,

1 tionall repol ynmeri zi ng the supported catal yst
'nQé’%yi)%kgﬁ@'Bde rl(Pedl efinic monomer (s), to obtain a

pr ew&%mhﬁ@tmmﬁébﬁé)(ématw-mm 5 66. A

process for” preparing a supported catal yst system
indemyb)zirsdmiy lodd®ps: a) contacting an optionally

t her I ref Ilah©8 arbhdmierial with at
I ea%ﬁ%ﬁ%fi ég%ﬁ&gféﬂ‘n?@gl‘%ﬁ@wpeé éJﬁgupport mat eri al
indiBny)Zrdbliakidiciiolident 10 such as toluene at a

t t f about, 20C £l | t]
heatMigTIatEY e SaPOP G ERONCITE T Ja S PERREr atur e of 30C
in{:l%néf%irgoﬁiﬂgndf@rﬂ@ﬁﬁ@ the mixture at 30C to 140C for 1

ours, optronally followed bﬁ renmoving all or
par t Agp-rbdthyl-Npeatyl-4-avobestaler)f#rmathylot. hRNZ0%nd/ or

~optionally faollowed by one or nore washing step(s)
lnd@ﬂﬂéz“’éoﬁb'lm\fﬁﬁtﬂlo\fl}ﬁepr ovi de anal umi noxane | oaded

SUppPRY, -njfép Bk ies et yi-50zaPenRaenk J2-naettlyio4, Sebarsas-vi ng,
resp‘gé?i ve WN?{% | eyast one net al)lnocene and at | east
indehylimimbaiunidiehloddend portion of an al uni noxane per g

suppor erial in, A € et en
usedRT(k"’g%‘ Ay aﬁﬁfﬂe’l}f‘@a%e\tb?@s Ie@@ﬁ?ﬁgﬁ&?k?ﬁt %ﬁﬂfﬁaalnw
SiFRHhdRhictidem noxane or m xture of al um noxane per ¢

support material, at a 20 te rature of 20 to 50C,
o_ptiAr(al-rtr@ﬂ‘wbldri-tbiﬁé@niﬂ}e%)ﬁé'é‘ﬁﬁyl\?% Ft?ﬁ{'zlofl rzrg of %O

. nut.e rs at a tenperature o to to
iebD Ao Eaie

egnation fluid, c) applying the
| Mpr agmahky-bltiapemtaipae§2kmethyt€,5-08)200 t he

al um noxane _

indenyl)zirconiumdichloride,
A-(2-methyl-6-thiapentalene)(2-methyl-4,5-benzo-
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| oaded support material produced in step (a), at a
tenperature of 10 to 100C and a contact tinme of 1

woi20s1060340 24 hours to provide a supported cat aCYAIS2002/643421
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ina direct Tlow or by using an incipient wetness
thierfprraiglgat i on t echni que, where the

M2XTXXP
wherein M2 is selected from boron, aluminum or gallium, and
X', X2 and X3 are the same or different and are each individually hydrogen
an alkyl group of from 1 to about 20 carbon atoms, an aryl group of from 6 to about
15 carbon atoms, or an alkaryl, aralkyl, halo-alkyl or haloaryl group having 1 to
about 10 carbon atoms in the alkyl radical and from 6 to about 20 carbon atoms in
the aryl radical, wherein the halogen component can be fluorine, chiorine, bromine

or iodine.
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vol une of the inpregnation fluid or the total liquid

volume used in the inpregnation step, respectively,
wdaew/oaei44 exceed 250% of total pore volune of PO®US2005/043421

support material, at a tenperature of 10C to 100C and

a contact tinme of 1 mnute to 24 25 hours to provide

a supported catalyst; d) renoving the major part of

the toluene fromthe supported catal yst; e). optiqnall
wasiiizng tihe FOppe? pédabgﬁamwgwh@ﬂ- l§lﬂq%ﬁ|%ﬁe&eg fiofm the
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using a solvent. to provid ] adffbrising the
supp%‘?’-tAl%QC@rS?afPf pb%po%ﬁépae%ul ngr;@ g%%&ég%sé%@vi ng, J
stepspectively, at l|east one netallocene and at least 1

le of a second portion of nethylal um naxane r.
suppa) contacting alSUppﬁﬂtfﬁﬁf@é'ﬁbW'rtﬁﬁgﬁﬁt ?%pﬂﬂﬁgﬂ W&‘@@h‘é‘glus? es at
used in an a fe at . t49°C to 30°C
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njl;/ﬁghgli.ent wet ness i npregnation techni que, where the
ol'ufmé of the _ g
b) suspending and/or dissolving, respectively, at least one metallocene an
a second portion of an aluminoxane or of a mixture of aluminoxanes or of an ioniq )
compound and/or a Lewis acid in a second 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;
c) applying the impregnation solution prepared in step (b) to the
aluminoxane loaded support material produced in step (a), at a temperature of 10
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i mpregnation suspension or solution or the total

l'iquid volume used in the inpregnation step,
woespdstisvel y, does not exceed 250% of the totaCTse®s/043421

vol une of the support material, at a tenperature of

10C to 100C and a contact tine of 1 25 mnute to 24

to 1885S ah@ aPE ‘fé&eurﬁe%ﬂﬁ’ﬁﬁlhhﬁéjtocﬂ AbM& to viderosipportée
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process of claim1; and, 5 b) contacting one or nore
ol efi ns each havi ng from about 2 to about 20 carbon

ato unde | .
e at ary R B el g o o e T e o
st@pHcess of claim1. 70. The process of claim 69

wh .
el il e i bk fites
|e gte%[ﬂ =Ror ofWhehalire &@lanﬂwd?anearpdy@ support
cal or Ifferent and are each individual
mgig[)ag g&g Ilgﬂt solvent at ademparatueehepPIHtan @ f@l&pv&%q,ﬁ)y%pmg the
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to provide an aluminoxane joaded support matenal

b) suspending and/or dissolving, respectively, at least one metallocene and
at least 0.5 mmole of a second portion of an aluminoxane or of a mixture of
aluminoxanes per g support material in a second solvent or suspension medium,
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 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 solution,

c) applying the impregnation solution prepared in step (b) to the
aluminoxane loaded 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;

155



10

15

20

25

30

WO 20
06/060544 PCT/US2005/043421

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 140°C and keeping the mixture at
80°C to 140°C for 1 to 6 hours, optionally followed by removing all or part of the
suitable solvent such as toluene, and/or optionally followed by one or more
washing step(s) using a solvent to provide analuminoxane loaded support
material;

b) Suspending and/or dissolving, respectively, at least one metallocene and
at least 0.5 mmole of a second portion of an aluminoxane 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 or 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° to provide an impregnation fluid,

c) applying the impregnation fluid prepared in step (b) to the aluminoxane
loaded support material produced in step (a), at a temperature of 10 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 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.
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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 tirﬁe of 1 minute to 200 hours at a
temperature of 20 to 30° 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 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; ‘

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.
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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 follow.ed 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 impregnatin 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 ata 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.
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69. A process for the polymerization of olefins comprising:

a) preparing a catalyst system in accordance with the process of claim 1;
and,

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 ieast 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.
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