0732/ 990023 32/99M0Z32003 Cat al yst system The present invention describes a
catal yst systemconprising a 5 netallocene,a cocatalyst, aq 'SIEE P]
material and optionally a further organonetallic conpound. e catal yst
system can advant ageously be used for the pol ymeri zation of olefins. Here,
t he use of al um noxanes such as nethyl al um noxane (MAO as cocatalyst is
di spensed with and a high catalyst activity and 10 good pol ymer norphol ogy
are never FABRBEY F¥1F°€Fed. The role of cationic conplexes in Ziegler-Natta
pol ynmeri zation using netallocenes is generally recognized (H H
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Cp2Zr Va2 gesuliszss-n2peptolysis with elimnation of nethane to forma

met hyl - zi rconocene cation as an internediate. This reacts via

e or' o Shorlhd By Em%ounage&bgm o027t e 4an w@@%as het i s,

the Zr cova hon m o rjng and is
st abi | i zef*® %‘F’d’ gerl b cﬁé ASS ? p‘bi? t! 124
1privteol ?"E‘efro

zwi tteri offcd dh‘tgé‘l Vé‘fje%%f’é‘%l’é‘r?s %FEE‘& ’%cF"%G“By
di al kyRONPrepazstdon e8nPULARNS Candkyhl IFPILXEheORIMINE FRENH 4“-‘{08(1‘66!35 ) 4] -
C-H Acti vaatalys=as dabsequentompezeblemctdodsynovidrdie hecstalBEtAL@ifg6 637
utilizes apbpsoGese uBedhikhud hembewi staicihdofPhBiic amount.

The synthesis of “cation-like” metallocene polymerization

25 catalysts is described in J. am. Chem. Soc. 1991, 113, 3623. A
process for preparing salts of the formula LMX* XA- according to
the above-described principle is disclosed in EP~A-0 3520 732.

EP-A-0 558 158 describes zwitterionic catalyst systems which are
30 prepared from dialkyl-metallocene compounds and salts of the

formula [RiNH}* [B{CgHs)4)". The reaction of such a salt with, for
example, CpZrMe; results in protolysis with elimination of
methane to form a methyl-zirconocene cation as an intermediate.
This reacts via C-H-activation to give the zwitterion

35 Cps2r*-(m-CgHy4)}-BPhs~. In this, the Zr atom is covalently bound to
a carbon atom of the phenyl ring and is stabilized by agostic
hydrogen bonds.

US-A-5, 384,299 describes zwitterionic catalyst systems prepared
40 by protolysis from dialkyl-metallocene compounds and salts of the

formula [R3NH]* [B(CeF5)4]-. C-H-Activation as subsequent reaction

does not occur here. -

EP-A-0 426 637 utilizes a process in which the Lewis-acid CPhj*
45 cation is used for abstraction of the methyl group from the metal
center. B{(Cg¢Fs);- likewise functions as weakly coordinating anion.
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45 cation is used for abstraction of the nmethyl group fromthe netal
center. B(C6F5)4- |ikew se functions as weakly coordi nating anion.
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pol ymeri zati on oclave Its have found that these objects are

achi eved bly a supported
t would therefore be desirable to develop a catalyst system

which can either be activated before introduction into the
reactor or be activated only in the polymerization autoclave.

It is an object of the present invention to provide a catalyst

30 system which avoids the disadvantages of the prior art and
nevertheless guarantees high polymerization activities and a good
polymer morphology. A further object is to develop a process for
preparing this catalyst system which makes it possible for the
catalyst system to be activated either before introduction into

35 the polymerization autoclave or only in the polymerization
autoclave itself.

We have found that these objects are achieved by a supported
catalyst system and a process for preparing it. The present

40 invention further provides for the use of the catalyst system of
the present invention in the preparation of polyolefins, and also
provides a corresponding polymerization process.

The catalyst system of the present invention comprises
45

A) at least one metallocene,



cat al yst sggtzér%ggr?é a process for preparing it. The present 40 mvepglAngM
further provides for the use of the catalyst systemof the present
inventiop in the preparation of polyolefins, and also provides a -
correspondi ng pol ymeri zation process.3 The catal yst systemof the pr esent

I nvent i onBg¢onpti $esstlonk) Lawis ceste ofethet Hbimpdend, 0732/990023 3 B) at

| east one Lewis base of the formula I MLR3R4ARS (I) 5 where 10 19 AUG 2003
R3, R4, RS are idpnfiga ﬁl-, or dlfferentca ahd are each a hydrogen atomor a

Cl- C20- al kyl, C1-C20- - hal oal kyl O-aryl, C6-C40-hal oaryl,

C7- C40- al kyl aryl or Cr7-C40-arylal kyl group or two or all three of the
radi cal & Rg?rm and R5 may be joined to one another via C2-C20 units, M
is an el enent of main group V of the Periodic Table of the Elenents, in

parti cul ar3piga,ogen orarahm@hgn:u& &b @fﬁreheasﬁdm @4RROA thidroded at

| east one organoboron ol g \mlogljk i{s éng L Qf units

of the fornula. Il )é 5 °R6:0

i dentical or di fferen E@H g?ggzﬁ %ﬁrS g’ﬁ ar, tlofﬁr TH4ro %?HR‘ %1 a
KRA - an

bor on- f¥%e Cl- C40 gr oGBFO%RICH éfé:’OCﬂ!rC? L hree cE1tho Gadarads K,
Cl- C10- al koxy, 30 35 B mey ©&- Gobned Wo oG- €RGtHeal gdryC;-WGe- C2lk=r vyl oxy,
Cr- CA0-aryl al kyl, C7-CAO- hal oaryl al kyl,  Cr- C40-al kyl aryl,
C7- CAO- halyoal kyl aryl Qg & SJiedm@8t30f main group V of the Periodic Table
of the Elements, in particular nitrogen or phosphorus
15
C) at least one support

D) and at least one organoboron or organoaluminum compound which

is made up of units of the formula II
20 :
[(R6)-X-M2(R®)-X-(R7) )y (II)

where

25 RS, R7 are identical or different and are each a hydrogen
atom, a halogen atom, a boron-free C;-C4q¢ group such
as C;-Czp-alkyl, C;-Czp-haloalkyl, Ci1-Cjp—alkoxy,
C¢-Cypo-aryl, Cg-Czp-haloaryl, C¢-Czo-aryloxy,
Cy-Cyp-arylalkyl, C7-Cspo-haloarylalkyl,

30 C7-Cg4p-alkylaryl, C;-C4yp-haloalkylaryl or an Si(R?);
group,

where R3 is a boron-free C;-C4¢ group such as C3-Cyp-alkyl,
7 C1-Czp~haloalkyl, C;-Cj;p-alkoxy, Ce-Czp-aryl,
35 C¢=Cap-haloaryl, Cg~-Cyp-aryloxy, C7-Cgo-arylalkyl,
C7-Cjp-haloarylalkyl, Cy-Cgp-alkylaryl,
C7-C4p-haloalkylaryl,

RE can be identical to or different from R® and R’ and
40 is a hydrogen atom, a halogen atom, a C;_C4p group
such as C;-Czgp-alkyl, C;-Cyp-haloalkyl, C;-Cj;p-alkoxy,
Ce¢-Cap-aryl, Cg—-Cap-haloaryl, Cg-Cap-aryloxy, '
C;-Cyp-arylalkyl, Cy-Cyp-haloarylalkyl,
C7-Csp-alkylaryl, C;-Cyg-haloalkylaryl or an 0Si(R%);
45 group,



group, \/\/r\e73zl<9990023 boron-free Cl1-C40 group such as Cl-C20-al kyl,

Cl- C20- hal oal kyl, C1-C10-al koxy, C6-C20-aryl, C6-C20-hal oaryl, 19 AUG 2003
C6- C20- aryl oxy, C7-C40-aryl al kyl, C7-C40- hal oaryl al kyl, Cr7- C40- al kyl aryl,
C7- C40- hal oal kyl aryl, can be i dentical to or different fromR6 and R7 and
is a hydrd&gen atom amayl bgeideattomalaoC]1d ZAfE rgnyupnd sarsh eashCan G2lermniky | |
Cl- C20- hal oal kyl , Cl- G¥Ogabkpxwy, vCorC2Pa asfyltheCBefXédialTadlyl of the

C6- C20- aryl oxy,  C7- AQzpbit&ldeylan Wh- §AQshal oaryl al kyl,  C7- C49-al kyl aryl,
C7- C40- hal oal kyl aryl or an CSi (R9)3 gfoup, RS 0732/ 990023 1 9 AUG 2003 5

M2 4 nmay he identical, or different and are each_an el enent . of group IV, V
or Vla of Whe Periodi dSTaB| elefenthet E%%rﬁ@aonaﬁh?\IﬁeéIlSGbc Tabls of| enent
of group Ma of the PerthedEtemeritiscanff the El ements and k is a natural
nunber from1 to 100, 10 and is covalently bound to the support. The

conmpounds yof the formylsas(higuSAn nBfivkP £ f1ORE pho onoOMErs  or in the
formof linear, cyclic or cage-1ike oligomers. The findex k is the result

of Lew s acid-base |nteract|ons of the 15 chem cal conpound of the fornula
(11) to® G dFnBreIanilyePQuRt tonithRefuUBR I Joners. Particul ar preference
Is also given to conpounds in which M is alum numor boron. 20 Preferred
conmpounds e tbepdardallod €¢he fwmndlai ¢fhylcm e, int the Sformopy| aonongsrs

trii SQbUt wra%nghetfcir(tﬂ"bgulﬂléﬂﬁ Rgclid, O d:‘a@%th]ﬂ(élrﬁll'g%ﬂ\ers. The

N N-di et hylgpll kngs ol Megu G09RLATELOYE AL 'Qﬁt% &Bé%' LghgxyL @ ne,
pyridin 15 c ¥afzééﬁ§ou%E'BP e &%rm nF&Ifrl 1mersyllghos hi ne

hlgher,ollgomers.

Particular preference is also given to compounds in which M? is

aluminum or boron.

20 :
Preferred compounds of the formula (I) are triethylamine,
triisopropylamine, triiscbutylamine, tri(n-butyl)amine,
N,N-dimethylaniline, N,N-diethylaniline,
N,N-2,4,6~pentamethylaniline, dicyclohexylamine, pyridine,

25 pyrazine, triphenylphosphine, tri(methylphenyl)phosphine,
tri{dimethylphenyl)phosphine.

Preferred cocatalytically active chemical compounds of the
formula (II)} are compounds in which X is an oxygen atom or an NH

30 group and the radicals R® and R7 are each a boron-free
C;-C4p-hydrocarbon radical which may be halogenated, preferably
perhalogenated, by halogen such as fluorine, chlorine, bromine or
icdine, in particular a halogenated, especially perhalogenated,
C;-C3p-alkyl group such as trifluoromethyl, pentachloroethyl,

35 heptafluoroisopropyl or monofluorocisobutyl or a halogenated
Cg-Cip—aryl group such as pentafluorcophenyl,
2,4,6-triflucrophenyl, heptachloronaphthyl, heptafluoronaphthyl,
heptafluorotolyl, 3,5-bis(trifluoromethyl}phenyl,
2,4,6-tris{trifluoromethyl)phenyl, nonaflucrcbiphenyl or

40 4-(trifluoromethyl)phenyl. Likewise preferred as R® and R’ are
radicals such as phenyl, naphthyl, anisyl, methyl, ethyl,
isopropyl, butyl, tolyl, biphenyl or 2,3-dimethylphenyl.
Particularly preferred radicals R® and R’ are pentafluorophenyl,
phenyl, biphenyl, bisphenylmethylene,

45 3,5=-bis(trifluoromethyl)phenyl, 4-(trifluoromethyl)phenyl,




tri(dinmet r?;-lll:*pzt{gng;ﬂcszp%osphi ne. Preferred cocatalytically active chem (fgl 2003
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- or an NH;30 group and the radicals R6 and R7 are each a boron-free
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Very particularly preferred cocatalytically active chemical
compounds of the formula (II) are ones in which X is oxygen,
25 sulfur or an NH group and M2 is aluminum or boron.

Nonrestrictive examples to illustrate formula II (may also be
unfluorinated) are:

30
35
40

45
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preferred radicals RB are nethyl, ethyl, isopropyl, butyl,

pent af | uor ophenyl, phenyl, bi phenyl, bisphenyl nethyl ene, ‘

3,5+bis(trifluoronethyl)phenyl, 4- (t i f1 uoronet hyl)phenyl, 20 19 AU w3

nonaf | uor obi phenyl bis(pentafluoropﬁenyl)nethylene and. 4-net hyl phenyl .

Very particularly preferred cocatal ytically, actbye chenrc@I coppounds  of
H e

the formula (RJ) Are ope 25 sul fur® NH group
and M2 is alu m or go otHes t o H t-8F  or mul a
[l (may al sb ¥ T 07324%090023=8<10 6 F3C F3C

M 15 F cr r N CF-O O 20 25 30 35 ﬁO 4““Nb° 10 ¢CAUU Zyui CF 3 CF
3 0732/89002F 7 5710 F
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The support conponent of the catalyst system of the present invention can

be any organic or inorganic, inert solid, in particular a porous support
such as talc, inorganic oxides and 15 finely divided pol yner powders AkG 403
pol yol efins). 19 AUG ZOOS Suitabl e inorganic oxides are oxides of elenents
of groups 2, 3, 4, 5, 13, 14, 15 and 16 of the Periodic Table of the

El enents. Exanpl ed of oxides preferred as supports include silicon

di oxi de, 20 al um kg OXi | so m xed oxides of the two el ements and
correspondi ng OK| ' i norgani ¢ oxi des which can be used
alone of in i et onpypi abovenenti oned preferred oxidic supports
are, for exa ¥ O, ﬁpgg¢- | B203, to nane only a few 25 The

8_ ave ic surface area in the range from 10

i range from0.1 to 5 m/g and a nean

f Fum Preference is given to supports having

particle size of
a specific surfag ¢ : '
the range fromO0.5 ¥o 3.5 ni¥g and a nmean particle size in the range from
5to 33@ m Particular preference is given to supports having a specific

surface area in the range from 200 to 400 n2/g, a pore volune in the range
from 0. 8The Bip@ont/ gompuheatnelntpairqatelyssi systeim pfohhd Pneser80 m 35 |f

t he suppofivamtiehi ahn Usednyabrgahiy drasinaryamidyiiakdtesebid,erih  or resi dual

sol vetnt ﬁﬁﬂﬁr&tu,lagebypfsﬁdsoauggoﬁiyéw Qﬁfﬁéﬁc,ui%ofzgani@%ﬂ@e{st eﬂ? | f Ithi s
IS no . . SI : suppor materi al ,
dohyar 381 B gy RRe S e (HORIUN N2 b AITnST: Ton

I sa ydration or drying of the
support material _can be carried out under reduced Eressure W th

si nul t anedttistabder inogganis S¥REAEP R €¥ddehi ¢F cYSMmertyhet HXAURE Lenderat ure
is in thed, rangéd,f iém 1D®ndo 18000 GhepPerapdbt yTablenr20the E180€ats The

par anet eregangaelsr efi Sxidds ereferréd ias ishpportsanclhae dsi hildomn dabxided, t he

dryi ng28r 2668ihusABxDEe fAiNal sbon2ded GHiBes HOTIRY t0b LPas dhYi NG tines

are possi bl aukigd dhdfe RARLLILL] WERL Dnd U1 4364 28003458 ALP 1003 8
used alone or in combination with the abovementioned preferred
oxidic supports are, for example, Mg0, 2r0;, TiO; or B;0;3, to name
only a few.

25
The support materials used have a specific surface area in the
range from 10 to 1000 mé/g, a pore volume in the range from 0.1 to
5 ml/g and a mean particle size of from 1 to 500 um. Preference is
given to supports having a specific surface area in the range

30 from 50 to 500 pm, a pore volume in the range from 0.5 to 3.5 ml/g
and a mean particle size in the range from 5 to 350 um. Particular
preference is given to supports having a specific surface area in
the range from 200 to 400 m?/g, a pore volume in the range from
0.8 to 3.0 ml/g and a mean particle size of from 10 to 200 um.

'35 '
If the support material used naturally has a low moisture content
or residual seolvent content, dehydration or drying before usge ¢an
be omitted. If this is not the case, for example when using
silica gel as support material, dehydration or drying is

40 advisable. Thermal dehydration or drying of the support material
can be carried out under reduced pressure with simultaneous inert
gas blanketing (e.g. nitrogen). The drying temperature is in the
range from 100 to 1000°C, preferably from 200 to 800°C. The
parameter pressure is not critical in this case. The duration of

45 the drying process can be from 1 to 24 hours. Shorter or longer
drying times are poscible previded that cquilibrium with the
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hydr oxyl groups on the support surface can be establlshed under the chosen
conditions, which nornmally takes from4 to 8 hours. Dehydration orl $AUS Hi§3
of the support material can also be garried 5 out by chemcal means, by

reacting the adgorbed water and the hydr n e fa th
sui tablg 31%5“5 &t $he TH@?%%@WI%X%? LLE"S 52@?’:/%{?%” gr gﬁ\ément can

convert athe cﬂh°§6ﬁec° igipnshy Hh o<y | PmEdRY t ‘?ﬁérf’@rﬁ]’&ml%ﬂ‘qué&ds to no
adverse interaction with the catalytically active centers. Suitable 10

passivati lﬁ%)ﬁ:ﬂ:@ltl%nabﬁ difylrnge&@rfﬂllxé,s@ﬁdr&oﬁafé&idie%aﬁndlﬁ lrnearriédd.

silicongt Lot
dlnethy? gﬁ{(ﬂl‘F@% g?%%ﬁ*g E?nfggﬁgfﬂ fHE: adsorbed water and the

anaqrfet al | rrpoun aIu L hum
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trii sobut'ij'll'%llliﬂﬁcﬁaﬁf‘ vitletthp papekeating Jepgent rﬁi’@‘négpwt EHeénPEapome
dehydr at i ofi idre hysispyal i groups theo & uispor whiaeh ekdagls te maradvedseut, for
exanpl e, bytdeatlioAgwath Silepeasabyt Nialllje asuppordenteter i Slitabla suitable
sol Ven?o"‘bé% *J%ﬁm agghyad ihQ, r?@-ﬂeé"ﬁaxdﬁiepuéﬁliéﬂrmh‘ahéés anlldihges | N a
suitab ovet |n heasl nes of an g@ﬁ 4R &ne SUi t abl e sol vents 20

i ich; bRgaIEtide § cfldrofdint

are, for ns sUch as B%ntane,

hexane, h@b‘?‘%ﬁﬂ'@'l%Pﬁ I'GPIWF ﬁ‘ée' Ifgsé’fr 5??’8?1“\ L GPPRRPYSuPTat from 25C
to 120C, phwfionabl porenmBhOagaeyirn, fgrgREampIR] YrdReEhY i@ iavlres are
possi bl e. tFhethyadumbnun | neriiisobityldlamiange frighh3@baramees to 20 hours,
pref er 3Bl y; HEGImhghes28n 5 drewisal Aldydrekeshcat phebydaeidmrd gheonpl ete,

the suppogt, J@J%{awhm iss%mgdba«;él |fb'ia&k£}ﬁb1@dﬁ; i-é‘é‘éémfaoad' tions,

hed t I
\c/ivgzcrel begn‘gﬁ%}‘eﬂé’ﬁd Su se u@ﬁ’f)f‘-% I ?ée)ll I'n 14 éu;i\éﬁ: sgfv LA eghe

under
educed pPEESUE IS0 ER9RMH .0 B fOR LS, AT SUCH IS8 17 rf’elsg‘lm?‘ae
pol yol ef i el ypitddins the. apsensieyef hgiernd FOL§p¥shy IS8AEalle pIlysttEene) can
al so b@ousee, aldt shewmbie ! iKaphseideorf rgedadic duffviocagbams stupheas sol vent
resi dues pén€ddisr hieRphé | thedt aby, apPlified akrexplend. raksOvatimnand dryi ng
oper at i ong,Pefdy @uiSgt it Refl £4l1 QPEPOPRAdiRe Qb1 NerdprBubacé 1 Joesed
accor di ng,, %@?écﬁeat dp&Ségpt n%eggﬁh?& G %sSE'iE’ieOy%et 99&&&% Wihd g

or ganonet a ransi

O S oet & e A ORFEPE | 1 MIBEESS (o 30, RS So G SERHoBL TP &, fipl o,

met al | @8efehours. After chemical dehydration is complete, the support
material is isolated by filtration under inert conditions, washed
one or more times with suitable inert solvents as have been
described above and subsequently dried in a stream of inert gas
or under reduced pressure.

30
Organic support materials such as finely divided polyoclefin
powders (e.g. polyethylene, polypropylene or polystyrene) can
also be used and should likewise be freed of adhering moisture,
solvent residues or other impurities by appropriate purification

35 and drying operations before use.

The chemical compounds of the formula {I) used according to the
present invention can be employed together with an organometallic
transition metal compound as catalyst system. Organometallic

40 transition metal compounds used can be, for example, metallocene
compounds. These may be, for example, bridged or unbridged
biscyclopentadienyl complexes as are described, for example, in
EP-A-0 129 368, EP-A-0 561 479, EP-A-0 545 304 and EP-A-0 576
970, monocyclopentadienyl complexes such as bridged

45 amidocyclopentadienyl complexes described, for example, in EP-A-0
416 815, multinuclear cyclopentadienyl complexes as described,
for example, in EP-A-0 632 063, m-ligand-substituted
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conpounds. These may be, for exanple, bridged or unbridged
bi scycl opent adi enyl conpl exes as are described, for exanple, in EIQ'-Q\-AQG%?
368, EP-A-0 561 479, EP-A-0 545 304 gnd EP-A-0 576 970,

nmonocycl opent adi en | exes such_as bridged 45 mdoc | opent adi nyI
conpl exesgﬁ‘é%% g’ %Bfg’&sa es?ﬁaﬁ‘&A- 2 " f¥§ 5tet’§

cycl opentaﬁlWgaeénﬁ}"é&*‘e’st%dd’é%ﬁ*ﬁ@ﬁOl“ﬂSPeéxﬁnﬁeéchhe@PfA!IO 632 063,
n- 1 i gand- sxdsple,uiedEDR20 FFI02801 Bt AIGa1B803pHssikste abydsepent al enes as
descri bedor§&iontannhie, compddid- On 6% ctb & heOtoiipl dxgidiyd 134h6d | ddHtRdns

tetrahydrgj ’L%ﬁ:‘l%’i:eﬁ%a%éﬁfi lﬁ%anﬁorExaﬁﬁ&ﬁ@%| Gre! &‘15&:@ Qoﬁ ﬂT;?é%Q-of' t is also

possi bl e anone n_whi ch eX|ng | i gand
cont ai ns gr%%s"'t SPopERTRYI I PI ggp?jyr%? Fé%d%ﬁ eitaéﬁ npl exes of
transiti oRlgiRhFs PBI aéﬁodqsx?répeghef%ﬁw erabt & -8 f"ﬁ%‘-”n‘E'r]elﬁen% as are
descri bedalf dtacacaapeenlés, D96, MBEorhd41,e andtDall. MuSonviblec ftesl,

1996, 29, 524 1am amthe. HsodL Carvgiel, | €318 pt1008.J 1t ADs aﬁlwrpoS@cble to use
Lransi £ o o TP 5P f“ﬁe“*%’;‘f%af‘”‘ 5%;?‘3 B R Bl ot or
Pd2+ conpPix }5% are besgcrlg Bd Oﬁlﬁlg?eé{] g grrg gés“(rd‘nb%d Boc

1995, 117Brmwtaﬁa “BFookhdt ChemaS °°J' 1887+ Chih 5§8&' and) Gy 0okRaTt 267

2, 6- Bi s(i &t nod pyi épl ChemplSeres 2996+ Aidirt POA- g?-(ﬁn?l‘é’l( FPing) RYWGRer i odi c
Tabl e of toepllxelsl efentandicigpn Qodup GIIIRef therHendiesic Dbl efdeberi bed in
Br ookhakt geémetes Je.4n céresy 28, cdfi®faxebld(), ad04 rdribésoh et al,

use et al LpoRt e%%“ﬁ%ﬁ fa%i'e%’ﬁﬁ si38das 0l LOA7TR0Rg, Lind SupgEasaple to
Exanpl es © suc&'ﬁ11 c V&;% ggtrl%eﬁqgﬁogg Wﬁc g Jilzl%ré" Igr'eflgr% ®d

met al | oceﬁ‘és%’dﬁﬁoﬁﬁdES%r’EWl}PFﬂﬁ%oCW%PFag%Eos"C&ﬁﬁ‘aﬁﬁﬁﬁn%f i9Radf or nul a

(rrny, 25cantaiRis] hegsreyilegheFaamples of such compounds are described
20 in WO 98/22486.

Preferred metallocene compounds are unbridged or brldged
compounds of the formula (III},

25
Rﬂ%
|
-’.—\\
\
30 ////ZZ;;;i\\\\\\
311
35 i
R"
where

40 M3 is a metal of transition group III, IV, V or VI of the
Periodic Table of the Elements, in particular Ti, Zr or HE,

R0 are identical or different and are each a hydrogen atom or
Si(R12)3, where R!2 are identical or different and are each a
45 hydrogen atom or a €;-Cys group, preferably C,-Cip-alkyl,
Ci-Cio-Elucrsaliyl, C:-Cio-alkexny, Ce-Cip-a2vl,
Cg-Cirp-fluoroaryl, Cg-Cig-aryloxy, C;-Cig-alkenyl,
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40 M3 |s?3173r're{% %transition group IIl, 1V, Vor VI of the Periodic

Tabl e of the Elenents, in particular Ti, Zr or H, RLO are identical or
different and are each a hydrogen atom or Si (R12)3 where R12 are 19 AUG 2003
i dentical or different and are each P45 hydrogen atom or a Cl- C40 group,
pref erably CICCZ@e-adtitlalkyl] - Clé-htaldrdalrvy| or Cs-Cho-aiylatenyh, - aryl ,
C6- C10-f | uor oty bis £62,C€Q, ajx}dtipxypr&eﬁiﬂyabkengLalWB%ﬂOQ23m&ﬂz 1,

C7- mglagga@%ﬂ yl C?.e@ﬂﬁb@i Q| Ehogéx o@gc%yl a ke %;ialk‘% ti9AU61003 R10
is a 0 u et hyl ,

tert- butyI gg;cj‘l dbeX ]ﬁ'l% b ¥1 gé t%gyél' g aI’ kyI al kenyl ,

CB- C24-Bryl ésér 7-Cgoredkyderyiy | Wlﬂﬂt?dc%xr prAKIy |

fl uori nat ed Cﬂ_l@ﬁnalthsll Ce—-CktRnyInattddoCEna324l &nyTio-REpbdalipted

C7- C30- ar yl al kylorinfhkuar¢pat;pda XiA162391 abk it 13y - alkoky; GB2-1Blk @fymopE two or
more radi cal §am1§aﬁ1d3‘§1alyobgeﬂoirféd3@% aaetmthua §Hc£ha1 WaYal N@fat the

radi cal s R1O and the atons,,0 cy, entadien r| n whiTh, connect
themforma(%’ télir|n5' ni% andv%ehe a% 29 £a1furr‘1:x’ s;'"en mghll are

i denti 81 or ‘ﬂ?’fq}\etcéﬁf‘-e%ﬁo“%ﬁ“b 85’(’}ha C"h afo"g‘é‘ﬁ ét’ﬁ'ﬁ‘?‘br" igh (Fk?‘ﬂé){?1 tWE8re R12
are identicalborsudbistfitneed, and are each a 15 hydrogen atom or a Cl-C40
group, preferably Cl-C20-al kyl, Cl1-d o-fluoroal kyl, Ci1-C10-al koxy,

C6- C14- ar i, a@ l@eatﬂ:.hlpr&.ardﬂf,fe@n@mrcﬁraﬂeoéélch @Hdeogékeitem or
C7- C90- aryl al kylpi2 {7 - GAQzal Kyzl ¥/ t&f sucggra&ﬂ fé%‘eyéndojg:g BachSa2

C1- C30_group, eferab as et fert- butyl,
cycl ohég h‘gciﬁ ég %én%i gr?féptl%r eif 37 i<;3(k“-:e1n o= 4-aryl,
C5- C24- hetero%nﬂw-ﬂe?rez kuf kﬁlrr @rcesoareﬂ 1y al kyl

C7- C30- al ky| a®epiCao- ifllum‘planaleopeC!;aczg-Yébkyl- CACaord Yiened , C6- C24- ar y!
“fluorinated GFGgOamalakkyl ;- pexlikyaned] Gr CR0caddayvanykenyl ,2or _
a-Cl2-al koxynuoastam:arc 5“1;[ qdpﬁafe%am; mzlgeammn%@choas%@c Qther in

such a 1het@§g %g%ge ofa t cé)ﬁ]agpfnta enyI
ring |c o ct t imylnturn be
5"&’ rs g%ﬁ 'R?mai

substi tuted,

-C24-alkylheteroaryl Cs3-Cayp—arylalkyl, C7-C3o-a1kylary1,
fluorinated Ci-Czs-alkyl, fluorinated Cg-Czs-aryl, fluorinated
C7-C3¢-arylalkyl, fluorinated C;-Czp~alkylaryl or

25 C1-Ciz;-alkoxy, or two or more radicals R1! may be joined to
one another in such a way that the radicals R!! and the atoms
of the cyclopentadienyl ring which connect them form a C4-Cz4
ring system which may in turn be substituted,

0, and 1 is 4 when v

301 is 5 when v 1,

1,

1

0, and m is 4 when v

m is 5 when v

L1  may be identical or different and are each a hydrogen atom, a

35 C:-Cyp-hydrocarbon group such as C;-Cjyg-alkyl or Cg-Cig-aryl, a
halogen atom, or OR!é, SR1é, 0Si(R16);, Si(Rl€);, P(R1€), or
N{R!¢);, where R1® is a halogen atom, a C;~Cjp~alkyl group, a
halogenated C;-Cjp-alkyl group, a Cg-Czo-aryl group or a
halogenated Cg-Czp-aryl group, or L! is a toluenesulfonyl,

40 triflucroacetyl, trifluorocacetoxyl, trifluoromethanesulfonyl,
nonafluorobutanesulfonyl or 2,2,2-triflucrcethanesulfonyl
group,

o] is an integer from ! to 4, preferably 2,
45
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mis 5 when v =0, and mis 4 when v = 1, L1 may be identical or different

and are each a hydrogen atom a 35 Cl1-Cl0-hydrocarbon group such s

Cl- C10-al kyl or C6-Cl0-aryl, a hal oggn atom or OR16, SR16, CBI(R163 éUGZﬂUS
Si (R16) 3, P( R16) 2 or. N( R16)2 wher e 6 is a hal ogen atom a Cl-Cl10-al kyl
group, a 2hal 6§eﬁakf%’digef90i6r‘éqwalgfe&ﬁ’ﬁe“% Regweed- 2R 1t oup or a

hal ogenat ed Ceyckhepenyadignpliprings landi ¥ &st®laredesul fonyl, 40
trifluoroacetyl, trifluoroacetoxyl, trifluoronethanesul fonyl

nonaf | uor ﬁkﬁﬁ?ss@ff @n¥ke Qhsrd3R2gHEL éuqm%hﬁneis,ul b2B%h, 9 OliRon? 'S an
| nteger of Lo tn il & RiEMS cf%ytaﬂd 07§2/$d%3| $at o %lf%grar?{e,

struct uraP WO cycl openta

Exanpl es 8FeZ2afh aNERI%RlHI‘Q‘I‘BLﬁ?sC MeFé‘%‘f‘%}‘ﬂar E@ncl%“laFV@:oﬂr 5
ger mani untoimethylsid yR1 32 airl pRefegakly diht i €HiCHr GH(CRx)EHE, and are each a

C1- C20 gronpcauqb(esaﬁl Gﬂm;)al kvd:Ha)@ﬁlCléewsr)yd;epr(dﬂrslwai hylcgl plsi, Z i s

-preferablyc %%g g C%Eﬁ%g' gﬁ)@_‘c gg%p) 2,
(CHB) 25, 5 ( g (Chtb) 2Ge

(C6HD) §Bn2 Qﬂé}z%m 3 A hdfoz( g fne TiOrs so
possi bl e FBPreAkSEEP AR tﬁ ort® SPrﬂD?é“m’P&éfF&é?s ¥R HJ?‘C Rif% o form a
monocycl i E¥Y®¥eMol ycyclic ring system Preference is given to chiral

bri dged netal | ocene conpounds of 15 the formula (I11), in particular those
in which présedertied :.Qn@r@én HeolchieyT| DhiRiYeadnetyl 1 ddengs camposndisbist ut ed so
L0, BTy e g Poundani s ¥ S Bl e o
2,4,6 pog?f CIOEeEt7H£ ]Ir}lkgg § Albgtég B%ﬁltlor%'ag 6 oups 20
such as Ci“‘éﬁ’?)Y e - oF D Y rﬁfngv&%rpéelf%alb]ﬁ r?bllbétéﬁ‘b%‘f‘?'t dénts of the
i ndenyl rPagtigsiazl 45 thyel ROSitdem o rHAsgd tdgRt ednd Chpralitbensig@d4, 6

met al | ocepestuimpounds 4o pdwitionsuba 14,15), 6cpos el onas eby aG; {03p egrraagani ¢ Or
pure NM2S0sGONRLITISC, JHAWRYET or ids-CSo-ar30, WhefOISobbe hérd SRubLXtuESEs Of a
racem c CQEPOMNG; Ryatlya Pfﬁﬁ’d&?”ﬁ@gadkogether form a ring system.

Oor

Chiral bridged metallocene compounds of the formula (III) can be
used as pure racemic or pure meso compounds. However, it is also

25 possible to use mixtures of a racemic compound and a meso
compound.

Examples of metallocene compounds are:
30 dimethylsilanediylbis(indenyl)}zirconium dichloride
dimethylsilanediylbis(4-~naphthyl-indenyl)jzirconium dichloride

dimethylsilanediylbis(2-methyl-benzo~indenyl)zirconium dichloride
35 .
dimethylsilanediylbis(2-methyl-indenyl)zirconium dichloride

dimethylsilanediylbis(2-methyl-4-(1l-naphthyl)-indenyl)zirconium
dichleoride

40
dimethylsilanediylbis(2-methyl-4-(2- naphthyl)-lndenyl)ZLrCDnlum
dichloride

dimethylsilanediylbis({2-methyl-4-phenylindenyl)zirconium
45 dichloride
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Exanpl es of netal |l ocene conpounds are: 30

di met hyl si | anedi yl bi s(i ndenyl ) zi rconi um di chl ori de 19 AUG 2003
di met hyl si | anedi yl bi s(4- naphthyl-lndf$yl)2|rconlun1d|chlor|de

di met hyl si | anedi yl bi s(2-net hyl - benzo=fndenyl ) zi rconi um di chl ori de 35

di net hyl siipmémlﬁlﬂ@eélmwﬂ-rnﬁ‘ab,h%ﬁ-zq-rbeémiuhwﬁwwra%nwm

di net hyl sdiamiastiidebi s( 2- et hyl - 4- (1- napht hyl ) -i ndenyl ) zi rconi um di chl ori de
40 di et hyl si |l anedi yl bi s( 2- nethyl 4- (2-napht hyl ) -i ndenyl ) zi r coni um

di chl ori dg; di |
di ch S;Ldg 07{@ 6%5’%3%1 -BeEnyElALsobr BRIV AAGAY LA AL &RQM UM 45

~di met hyFs bIS(2 nmet hyl -4-t-butyl -i ndenyl ) zi rconium dichloride
dinethyIS|Ianedlylbis(2-nethy|-4-isopropy|-indenyl)zirconiun1 5 dichloride
di net hyl sdimetddildiliaséinkiis(2-thethil44-etdedyiddemdorivaeniinchl ori de 10

di met hyl sgt axestiidebi s( 2- et hyl - 4- a- acenapht hi ndenyl ) zi rconi um di chl ori de
dlnethylsilanediylbis(z 4- dinethylindenyl)zirconiunldichloride 15

di met h IS|lan yl |nd |rcon|um

di et hyPeRtER lﬁl@ B3t SR L REE Y R P SR e Erreaniae

di et hy| sPierfifdeni s( 2- ethyl 4 phenyllndenyl)2|rcon|un1 20 dichloride
Di et hyl si | andi ybi s(2-net hyl -4, 5- benzoi ndenyl ) zi rconi um dichloride 25

di met hyl sihaeedingdiniaaéd: yweiisy(2- 4 ~-6imktlydindpyy ] ndiemyn)i pinr ¢0eti lemidei chl or i de
dinethylsilanediylbis(z met hyl -4, 5 diisopropylindenyl)zirconiun1 di chl ori de

30 di mg F ,ﬁgtlgng 1% ?H§é]?bfb(@—fe£b 3960y fiGonk U gl Gy ori de

dlnethy Iane trimet I|n e ylI') zi rconi um di chl ori de
dimethylsilanediylbis(2-ethyl-4-ethylindenyl)zirconium dichloride

dimethylsilanediylbis(2-ethyl-4-phenylindenyl)zirconium
20 dichloride

Dimethylsilandiybis(2-methyl-4,5-benzoindenyl)zirconium
dichloride

25 dimethylsilanediylbis(2-methyl-4,6 diisopropylindenyl)zirconium
dichloride

dimethylsilanediylbis(2-methyl-4,5 diisopropylindenyl)zirconium
dichloride

30
dimethylsilanediYIbis(Z,4,G-trimethylindenyl)zirconium dichloride

dimethylsilanediylbis(2,5,6-trimethylindenyl)zirconium dichloride
35 dimethylsilanediylbis(z,4,7—trimethylindenyl)zirconium dichloride

dimethylsilanediylbis(2~methyl-5-isobutylindenyl)zirconium
. dichloride

40 dimethylsilanediylbis(2-methyl-5-t-butylindenyl)zirconium
dichloride

methyl (phenyl)silanediylbis(2-methyl=4-phenylindenyl)zirconium
dichloride
45
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35 dinet hyl sil anediyl bis(2,4,7-trinmethylindenyl)zirconiumdichloride
dimethylsiIanediylbis(2-nethy|-5-isobuty|indenyl)zirconiumdichlor'gguﬁﬁﬁ3
di net hylsi | anedi yl bi s(2- et hyl -5 t-t&gylindenyl)zirconiun1 dichlor

th S%g?Whenyl LS 223?; Jl.lbalnsgi%y_tlrgig&—met nX' ; nddl ns%prtznbgr J(.)IP eunrpl dichloride
nethyl(phehvkyémmaﬁe@hy¢tw%%2-nethyI-4,6-d||sopropyI|ndenyl) zi rconi um
di chl ori de 19 AUG 2003

met hyl ( phgast r2ddy 1B 4 -mfeth§ 2P5 003 dridghg 1Y hd&ny 10 rdBhiém
di chl orgdg él}glglaihzgﬁg’nﬁ%m I aned| y?dbl sztz§rrgt hf/)sydl:l bgngm)ﬁ\lgenyl )Z:ILI’COI‘II um
di chl or 7d&

met hyl (phenyl ) si | anedi yl bi s(2- et hyl - 4 ie met hyl benzo)i ndenyl) zirconium
dlchlor|dEEtthHwhéphbh®i$QHQ¢aﬁé§1?l%nﬂ?@?y ﬂkﬁﬂbﬂ$ZQlO@éﬁY%ﬂﬁﬂ¥ﬁ9Pbémzc»

I ndenyl ) @idKl@xide di chloride 15

nethyl(phenyl)siIanediylbis(z nmet hyl - 4- a- acenapht hi ndenyl ) - zi rconi um

dichlo i i chl oride
20 et b %gﬁ; f“ﬂy%f eﬁ??%*%{e R TR R e
dlchlorld ﬁ? h ﬁ% s(2 met hyl - 4- phenyl|ndenyl)2|rconlun1d|chloride
25 1, 4- but anedi yl bi s( 2- nethyl 4- phenyl i ndenyl ) zi rconi um di chl ori de
1, 2- et hanseelt hyt lipbeBy hps Fhdnediglli s Comespyl +hdentietrame by Ahanzdilehl ori de 30
1, 4- but aneglied i)zt 2coriy ldi4hilsppdopyl i ndenyl ) zi rconi um dichl ori de
1, 4- butygnedi yl bi s(2- et hyl - 4, 5-benzoi ndenyl ) zi rconi um di chl oride 35

methyl (phenyl)silanediylbis(2-methyl-4-c-acenaphthindenyl)-

zirconium dichloride

methyl(phenyl)silanediylbis(2-methylindenyl)zirconium dichloride
20 : :
methyl(phenyl}silanediylbis(2-methyl~-5-isobutylindenyl)zirconium
dichloride

1,2-ethanediylbis(2-methyl-4-phenylindenyl)zirconium dichloride
25
1,4-butanediylbis(2-methyl-4-phenylindenyl)zirconium dichloride

1,2-ethanediylbis(2-methyl-4,6-diisopropylindenyl)zirconium
dichloride

30
1,4-butanediylbis(2-methyl-4-isopropylindenyl)zirconium
dichleoride

1,4-butanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride
35
1,2-ethanediylbis{2-methyl-4,5-benzoindenyl)zirconium dichloride
1,2-ethanediylbis(2,4,7=-trimethylindenyl)zirconium dichloride
40 1,2-ethanediylbis(2-methyl-indenyl)zirconium dichloride

1,4-butanediylbis(2-methylindenyl)zirconium dichloride

[4-(n°-cyclopentadienyl)-4,6,6-trimethyl-(n°-4,5-tetrahydro-
45 pentalene)]dichlorozirconium
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, 2- et hanedi yl bi s(2- net hyl - 4, 5- benzoi ndenyl ) zi rconi um di chl ori de

1

1, 2-ethanedi yl bis(2,4,7-trinmethylindenyl)zirconiumdichloride 40 19 AUG 2003
1, 2- et hanedi yl bi s(2- et hyl -i ndenyl )z%coni um di chl ori de

1, 4- but anedi yl bi s(2- et hyl i ndenyl ) zi T€oni um di chl ori de .

(4- (n15- cy8t bperdt’ alr eRS )Y IE 1 Y6CY FIoRATRAALIERN! - & & SrtaRDRTRY L 4%°-4,5-

pent al eney¢tiaiydmopentebenendizd26808Dxdniug AUG 2003 14

[4-(TI5-3" -trinmethylsilylcycl opentadienyl)-4,6,6-trimethyl-(115-4, 5-

st 1
t et r ahydr 5BEHR %}‘%F%ﬁ‘?eo’rr&o%cp@%?%%ﬁdmium ,

[ 4- (x15-cycl opent adi enyl )-4,7,7-trinmethyl-(115-4,5, 6, 7-tetrahydro-

i ndenyl )] @#elhoryilbpentadik®yl }-4,7, 7-trimethyl-(n>-4,5,6, 7-tetrahydro-
[ 4-(115- Cyﬁheﬁfjﬁ]ﬁ.\ﬂjcﬁmﬁi'&tﬂtahiﬁmt rimethyl-(ri15-4,5,6,7-tetrahydro-

i ndenyl )] dichl orozirconium

[4-(715-cycl opent adi enyl ) .4, 7. 7-§rinethyl - -A5,6.7-tet -
e 5geh,ﬁsg_rcgﬁgiaﬁ?%frgdf§ny1?_-s 'y et hvbe CE P 4152465 s LRI ANNAL 826

[ 4- ( 7) 5- 3inderyl biRiFhe9EP BT 4l enyl ) -4, 7, 7-tri net hyl - (115- 4, 5, 6, 7-
t et rahydr oi ndenyl )] di chl orotitani um

4- (rj 5-3' {iisopF-aplepehroptinngdi) eay? ) 7-4riméthylnpt*hyl 5 (6 ) o-ttTabydro20
t et r ahydr ghLggeny) )didheBE Ok Ot fudni um

4- (11543 -net hyl cycl opentadi enyl )-4,7, 7-trimethyl -(715-4,5,6, 7-

t et rahydrgin [,)1 _dj chl orotitani um 25 .

P e A P B M R R
tri met hyl Fetashydnpigdeny b }hapdeePRHEARAYM di chl or ot i t ani um

4-(7)5-3" -tert-butyl cycl opentadi enyl)-4,7,7-trimethyl-(115-4,5, 6, 7-

t et r ahydr ai-ggBrdyl-idpedbyicyzilopent adiedyl) -4, 7, 7-trimethyl-(n5-4,5,6,7-
(L Iert b;zb%’kaﬁiﬂ@c(ﬁcﬁhﬂéﬁﬁi M rdhilorey et apamt adi enyl ) di met hyl si |yl di -

chl orotitani um :

(tertbutyl am (te t hyl -rl 5-cycl.opentadi enyl ) -1, 2- anedi yl - 35

di chl or ot iqf'éﬂ'?' m'ﬂf%h?g‘?%%?gﬁfﬁﬁ%%ylo’ ',%'9’g'tr%e)thyl-(%gﬂ’g'g'y'

(met hyl anit85% R ¥d5ReeAyE L WA eT PEREAR M eny! ) di met hyl si | yI di -

chl orotitani um 40

(et hyl2smad oy ftxt-tadme tyy 1aill§lcycl opentagd eeny ) ) 2-trimet hphsidindl-di, 7, 7-
trimethyl-(n°-4,5,6,7-tetrahydroindenyl) )dichlorotitanium

4-(m5-3’-tert-butylcyclopentadienyl}-4,7,7-trimethyl-(n>-4,5,6,7~
tetrahydroindenyl) Jdichlorozirconium

30
{tertbutylamido) (tetramethyl-n’-cyclopentadienyl}dimethylsilyldi-
chlorotitanium

(tertbutylamido) (tetramethyl-n3-cyclopentadienyl)-1,2-ethanediyl-
35 dichlorotitanium~dichlorotitanium

{methylamido) (tetramethyl-n3-cyclopentadienyl)dimethylsilyldi-
chlorotitanium

40 (methylamido)(tetramethyl-n®-cyclopentadienyl)-1,2-ethanediyldi-
chlorotitanium

(tert=-butylamido)(2,4-dimethyl-2,d-pentadien-1-yl)dimethylsilyl-
dichlorotitanium

45
bis{cyclopentadienyl)zirconium dichloride
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chl orotitani um

(tert-butyl am do) (2, 4-di met hyl - 2, 4- pent adi en- 1-yl ) di net hyl si |yl -

di chl orotitani um 45 bls(cyclopentadl yI)2|rcon|un1d|chIor|de 0732/ Qo203
15 bis(n- buhﬁlcyc entadlenyl%2|rconlun1d|chlor|de

bi s( 1, 3- (P HRATTEY L PEREPRERFAHS A 31 T LGTANHIPLFNGS0E 10 AUG 2003 5
tetrachl orof 1- [bls(tq5 1H i nden- 1-ylidene)net hyl silyl]-3-n5-

cycl opent Bt ¥-3didémethyl ¢ ydropenBad ] dny@iHfilreon tum Aiwhildehdg but ane' | -
dizirconium

tetrachLo bR E B L R gL ) 10
5-(rl 5- 4f§1te? é% F nt a- 2 ﬁ g@ 5 9H .
f1 uor en- 9% ?ﬂﬁ%@?ﬁ 2 ?Egﬁ SH-fIucren- uta"e -
tetrachlo@%ﬁﬂFqQﬂ¥§@15 1H i nden- 1- ylldene)nethyIS|IyI] 6 (r|S-cycIo-
pent a- 2, 4-di en- 1-yl i dene) - 6- (g5-9H-f | uoren-9-yl i dene) - 3- oxa- 15

heptanejdfgﬁfégy1bgay2£égls(nb L—methyl -1H-inden-1-ylidene)methoxysilyl}-
AN

gl et hy h%sgl %ge_gl yl pis v fefd1ipbnbly ! LRARMLY PPN Ny ALY fOTY M

d|nethylsf}%ﬁﬁﬁﬂfﬁrﬁ}é????ﬁﬂﬁﬁﬁpeAdfafﬁﬁﬁﬂﬁﬁﬁphenyI|ndenyl)2|rcon|un1

di chl ori de di net hyl si |l anedi yl bi s(2- net hyl - 4- (4- et hyl phenyl i ndenyl ) zi r coni um
di chl ori deet2&chlorof{1l-{bis(n°-1H-inden-1l-ylidene)methylsilyl]-6-(n5-cyclo=-

di et hyl spémtnadi, -l 842t nEtildghe 4- § dervis-B ik fDiarent-loy i phéend )i-adery k)

Z'rConhynhébﬂHHéQHhQQrconlum
di net hyl si | anedlylbls(z net hyl - 4- (4- met hoxyphenyl i ndenyl )- 30 zirconi um

dIChlorld éﬁ%h%h% {¥¥L£%u9| é%;?lly(ter£4bgé¥fbhgg§ léﬁl f@ indenyl)-

zirconiu

d|nethyls?+%ﬁﬂﬂi“?lSFE%%P%ﬂqﬁyl-4 (4- nethylphenyl|ndenyl)2|rcon|un1

di chl ori de di net hyl si |l anedi yl bi s(2-et hyl -4-(4-ethyl phenyl i ndenyl) zirconi um
di chl ordodéinethylsilanediylbis(2-methyl-4-(4-methylphenylindenyl)zirconium

di met hyl sgiaedisgebi s(2-et hyl -4-(4-trifluoromet hyl phenyl i ndenyl)

dimethylsilanediylbis(2-methyl-4-(4-ethylphenylindenyl)zirconium
dichloride

25
dimethylsilanediylbis({2-methyl-4-(4-trifluoromethylphenylindenyl)
zirconium dichloride

dimethylsilanediylbis(2-methyl-4~(4-methoxyphenylindenyl)-
30 zirconium dichloride

dimethyisilanediylbis(2-ethyl-4~(4-tert-butylphenylindenyl)—
zirconium dichloride

35 dlmethy151laned1ylbls(2 ethyl-4-(4-methylphenylindenyl)zirconium
dichloride

dimethylsilanediylbis(2-ethyl-4-(4~ethylphenylindenyl)zirconium
dichloride

40
dimethylsilanediylbis(2-ethyl-4-(4- tr1f1uoromethylphenyl1ndeny1)
zirconium dichloride

dimethylsilanediylbis(2-ethyl-4-(4-methoxyphenylindenyl)zirconium
45 dichloride
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zirconiumdi chl ori de

di met hyl si | anedi yl bi s(2- et hyl - 4- (4- net hoxyphenyl i ndenyl ) zi r coni um 14hSAUG
di chl ori de 0732/990023 16 2003

dimet T s) L anediyl b o2 TR s 2L L PRSI 90 Loy N U

di met hyl szizavedivop ginehydet hyl - 4- (4- met hyl phenyl i ndenyl ) zi rconium 5
di met hyl di et hyl si | anedi yl bi s(2- et hyl - 4- (4- et hyl phenyl i ndenyl ) zi r coni um

di net hyl dfheth 1511aned1ylbls(2—met2?l -4- (4-methy1$?enyllndenyl zirconium
di met hyhm | aeﬁ_& |ly bi s met hyl trifluoronmethyl phenylindenyl)

Zi rconi hyI

di net hyl si | anedi yl bi s(2- net hyl - 4- (4- nmet hoxyphenyl i ndenyl) zi rco- ni um
di net hyl qgmethy151laned1ylbls(2-methyl -4-(4-ethylphenylindenyl)zirconium

di met hyl saimewadily!l bi s(2-ethyl -4-(4-tert-butyl phenylindenyl)zirco- nium
di met hyl di net hyl si | anedi yI bi s(2 et hyl - 4- (4- nmet hyI phenyl i ndenyl ) zi rconi um

20 di h ty g coni um
di et h;ﬂlib é %%Q¥Lﬁ%é b| é%él%éfh{;l( %Sﬁ S(%?g%ﬂ]%gﬂqﬁé%%iadenyl )
zi rconi un?éﬁ*"?%’c‘l‘my imeth

di met hyl si | anedi yl bi s( 2- et hyI - 4- (4- et hoxyphenyl i ndenyl ) zi rconi um di net hyl
30 di net hiimetranedilghbd ¢ Ibirsd2hpe t Wy {4 ~(demethex yhhengh yhdemdamil - o-

zi r coni uny ghik M iereit 891

di met hyksi | anedi yl bi s(2- et hyl -4-(4'-tert-butyl phenyl )indenyl) 35 hafnuim
dichlorid

di et hyl s(fif‘%%th&! 11am(a§1¥ml%1ﬁ>;| 'ﬁtl(“ﬁl 4tent tsufy? Ie?y%lleny )zu &ni um

di chl ori div® dimetnyl

di met hyl si | anedi yl bi s(2-met hyl - 4- (4" - et hyl phenyl )i ndenyl) zi rco- nium

di chl ori deimetietliwillankbangihiys (3-8 € Ry et -l-mé £ il phrenyldpgéemnierpilrciondeny| )

zZi r coniggnyghhettyar i de

dimethylsilanediylbis(2-ethyl-4-(4-ethylphenylindenyl)zirconium
diethyl

25 dimethylsilanediylbis(2-ethyl-4-(4-trifluoromethylphenylindenyl)
zirconium dimethyl

dimethylsilanediylbis(2-ethyl-4-({4-methoxyphenylindenyl)zirconium
dimethyl
30
dimethylsilanediylbis(2-methyl-4-(4’'-tert-butylphenyl)indenyl})
) zirconium dichloride

dimethylsilanediylbis(2-methyl-4-(4'-tert-butylphenyl)indenyl)
35 hafnuim dichloride

dimethylsilanediylbis(2-methyl-4-(4’-tert=butylphenyl)indenyl)ti=-
tanium dichloride

40 dimethylsilanediylbis(2-methyl-4-(4'-methylphenyl)indenyl)zirco-
nium dichloride

dimethylsilanediylbis(2-methyl-4-(4‘-n-propylphenyl)indenyl)
zirconium dichloride
45
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di net hyl si | anedi yl bi s(2-net hyl -4-(4'-n-butyl phenyl )i ndenyl) zirco- ?.Qpb 3
di chl ori de di nethyl silanediyl bi s(2-ng§hyl -4-(4'-hexyl phenyl )i ndeny 9 y@-
5 nium di ¢hl or.i de . . . , . .
di met hyl sf AR |1%F§§§%¥1‘e‘%1ﬁ¢|2?ﬂ?%2¥1-'se'é-‘baf‘y’i’%ﬁ%]rﬁhe)'ﬁy&(iéﬂﬂ‘/?rjyzli )PITEBRI um
di chl ori detuy® HiskdCRyHLi | anedi yl bi s( 2- et hyl - 4- phenyl )i ndenyl ) zi r coni um
di chl ori de di net hyl si | anedi yl bi s(2-et hyl -4-(4'-net hyl phenyl )i ndenyl) zi rco-
ni um di ché oné ey 161 TRMEY] FIDianedngt by B{L-(@t bikx@ i nyal Aybenemyiricadeny| )
i coni g, . lcbdgae | | |
di met hy S|faned|ylbls(2-ethyl-4-(4'-n-propylphenyl)lndenyl)2|rco- 20 nium
dichloride,dinethylsiIanedLyIbis(2-etoI-4-(4'-n-but¥lphenyk}indenyl)zirco-
ni um di chfre ey lsg lanediylbis(2-methyl-4~(4’'~sec~butylphenyl)indenyl)zir-
di et hyl scbmnedidikcbilef et hyl - 4- (4' - hexyl phenyl )i ndenyl ) zi r coni um
di chl ori de di net hyl si |l anedi yl bi s(2-ethyl-4-(4'-pentyl phenyl)indenyl)zirco-
n!u”‘dhﬁhafmééﬁ?f%QIanediylbis(2-ethy1-4-phenyl)indenyl)zirconium . .
d|nethyIS|I%F¥a£¥£pls(2-ethyl-4-(4 - cycl ohexyl phenyl)i ndenyl ) zir- } conium
di chl ori d&* |nefhylsiIanediylbis(2-ethy|-4-(4'-sec-butylphenyl)indenyl)- 35
zirconiumdichloride . ] ]
di met hy| sifperdyilyippaedieitiy(24e iy L téer(d- bueyhpirhepy L) fodeny ) zigEpconi um
di chl ori deivi) diicmdphyé&i | anedi yl bi s(2-n- propyl - 4- phenyl )i ndenyl ) zi r coni um
di chl onsde di net hyl si | anedi yl bi s(2-n-propyl -4-(4'-net hyl phenyl )i ndenyl)
Z{rcon'unbﬁ%é%ﬂjﬁéﬁdﬁné@&§£ﬁi%ﬁQQQQQQﬁ—47(4’-ethylphenyl)indenyl)zirconium

dichloride

dimethylsilanediylbis(2-ethyl-4-(4’-n-propylphenyl)indenyl)zirco-
20 nium dichloride

dimethylsilanediylbis(2-ethyl-4-(4’'~n-butylphenyl}indenyl)zirco-
nium dichloride

25 dimethylsilanediylbis(2-ethyl-4-(4’~hexylphenyl)indenyl)zirconium
dichloride :

dimethylsilanediylbis(2-ethyl-4-(4’-pentylphenyl)indenyl)zirco-
nium dichloride

30
dimethylsilanediylbis{2«ethyl-4-(4’~-cyclohexylphenyl)indenyl)zir-
conium dichloride

dimethylsilanediylbis(2-ethyl-4-(4'-sec-butylphenyl)indenyl)-
35 zirconium dichloride

dimethylsilanediylbis{2-ethyl-4-(4’'-tert-butylphenyl)indenyl)-
zirconium dichloride

40 dimethylsilanediylbis(2-n-propyl-4-phenyl)indenyl)zirconium
dichloride

dimethylsilanediylbis(2-n-propyl-4-(4’'-methylphenyl)indenyl)
zirconium dichloride
45



15 18 di %?ﬁ;{lgs?loloazr?edl yl bi s(2-n-propyl -4-(4' -et hyl phenyl ) -i ndenyl)

zirconiumdi chloride 19 AUG 2003

di met hyl si | anedi yl bi s(2- n- propyl - 4- (4' - i sopropyl phenyl )i ndenyl ) 5! 9 AUG 2003
zirconiumdichloride . 18

di met hyl sidimathyld ispedinl b oi@An-prenyl m ik 'yveshebphgninidenpdery¥) coni um
di chl ori deitfonium dichloride

di met hyl si | anedi yl bi s(2- n- propyl - 4- (4' - hexyl phenyl )i ndenyl ) zirco- nium

oo oSt PR aeaRG b1 (5 BrBpPi 0PV 21bdpr SYPIANGYY ) RREAY)' ndeny!)

zi rconi um g :

di net hylssithﬁﬁ‘é’('EPr‘iﬂl ish3oRigdt opyl - 4- (4' - sec- but yl phenyl )i ndenyl)  zirconi um
di chl ori de _

di met hyl sighaseklyyd fliahedi pipt O@RH—prépy Y 164 (4 -Aubyt plienlyli) hodensl)) zi20

zi rconi unkghgmloﬁcq]qogiiagt hyl si | anedi yl bi s(2-n-butyl -4-phenyl) indenyl)

zi rconium ~dichloride 25

di et hyl si |, anedi but 4 yl phen i nd Zi rco-. nium

i Chl oA HEY TR AR i A CA-SCBE HPB LT Chd 2O ARV RN SRY I ST o] ¢ co-
ni um di chhéppgdigploride

di met hyl si | anedi yl bi s(2-n-butyl -4-(4"-n-propyl phenyl)indenyl)zir- conium
di chl ori dalﬁleawrwllsﬂnleamyﬂwé (¥-i-BropPLiod (-44—Cdcioapnenrhpbeivdenyigenyl )
35 zi rconl F Sl s gon de

di met h anedi yl br s(2-n-butyl -4-(4'-n-butyl phenyl)indenyl) zirconium
dichlo de 40

di met hy| s ORBREHY 1 idianedinlBif (A~ nlrpfﬁpy%e&y(lqphéﬁ?TS"‘?W&éﬁ?PﬁPf’éq)enyr%’um

di chl or i deidremivmy|diichdnedds| bi s(2- n- butyl - 4- (4' - cycl ohexyl phenyl )i ndenyl)
zi rconi um di chl oride 45 0732/990023 1 9 AUG 2003 19

dimethylsilanediylbis(2-n-propyl-4-(4’'-tert-butylphenyl)indenyl)
20 zirconium dichloride ' .

dimethylsilanediylbis({2-n-butyl-4-phenyl}indenyl)zirconium
dichloride

25 dimethylsilanediylbis(2-n-butyl-4-(4’-methylphenyl)indenyl)zirco-
nium dichloride

dimethylsilanediylbis{2-n-butyl-4-{4‘-ethylphenyl)indenyl)zirco-
nium dichloride

30
dimethylsilanediylbis(2-n-butyl-4-(4’'-n-propylphenyl)indenyl)zir-
conium dichloride

dimethylsilanediylbis(2-n~butyl-4-(4‘~isopropylphenyl)indenyl)
35 zirconium dichloride

dimethylsilanediylbis(2-n-butyl~4=-(4’-n-butylphenyl)indenyl)
— zirconium dichloride

40 dimethylsilanediylbis(2-n-butyl-4-(4’'-hexylphenyl)indenyl)zirco-
nium dichloride

dimethylsilanediylbis(2-n-butyl-4-(4'-cyclohexylphenyl)}indenyl)
zirconium dichloride
45
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met hyl si | anedi yl bi s(2-n-butyl -4-(4'-sec-butyl phenyl )i ndenyl) zirconium

chl ori de di net hyl sil anedi yl bi s(2-n-butyl-4-(4'-tert-butyl phenyl
zirconjumdichloride )1 Tﬂwmh?
met hyl si | anedi yl bi s(2- hexyl - 4- phe&ﬂj)lndenyl)2|rcon|un1 di chl ori de 10
met hy| stimeadl gL bargAmdigl 24n{kntydetthyf prrasAPptHdrRgY Liindgny ki um

chl ori deirdiomtinyd el laorediey| bi s(2- hexyl - 4- (4" - et hyl phenyl )i ndenyl)
rconium dichloride 15

met hyl sj 4= (¢ [ ylﬂgqn ium
chlorl ’”%Qﬁg?ﬁkf %é%#1 Y %ls(gnﬂaxg ?Q -fégﬁkﬂgﬁﬂﬁﬁé P%?ﬁdenyl) 20
rcon|§nﬁ%ﬁQ9HF8W| lori

nethyIS|Ianedlylbls(z-hexyl-4-(4 - n- but yl phenyl )i ndenyl ) zi rco- nium

chl ori dieim2thylsilanediylbis(2-hexyl-4-phenyl)indenyl)zirconium
nethquhi%Q%ghugbls(z hexyl - 4- (4' - hexyl phenyl )i ndenyl ) zi r coni um

chlorid

met h IS|Ianed i s( 4' -cy Qhe n ndenyl ) zir-_ coni um
Chi of9 cinas vk b Pain G BT E kv LR arore B et R a7 3T ndenyl )
rconannkH"bHPGPi%EQde

met hyl si | anedi yl bi s(2- hexyl -4-(4' -tert-butyl phenyl)indenyl)zir- 35 coni um
chl ori dein@ditwpt byl snddinadiiy | bils:2-1atlnyl -de{yA' pheayl y indapyphenytoningenyl )

rconi umg ins gk get hyl am de) 40
et hy, %S|Ianed|ylb|s(2 ethyl-4-(4"-tert- butylphenyl)indenyl)zir- coni um
y

benz | sj 1 angdiyl.bis(2 t hyl -tart-butyl phen i ndenyl )
rconi urﬁdmeﬁ%ﬁg Paih o a e 4 oAth T raseapbhony ) RISV |2 IS
net hyl geifaféapiPmids 2- et hyl -4-(4' -tert-butyl phenyl)indenyl) zirconium
chl ori de
dimethylsilanediylbis({2-hexyl-4-(4’'-iscpropylphenyl)indenyl)
20 zirconium dichloride

dimethylsilanediylbis(2-hexyl-4~(4’-n-butylphenyl)indenyl)zirco-
niuvm dichloride

25 dimethylsilanediylbis{(2-hexyl-4-(4’~hexylphenyl)indenyl)zirconium
dichloride

dimethylsilanediylbis{2-hexyl-4-(4’'-cyclohexylphenyl)indenyl)zir-
conium dichloride

30
dimethylsilanediylbis{2-hexyl-4-(4’'-sec-butylphenyl)indenyl)
zirconium dichloride

dimethylsilanediylbis(2-hexyl-4-(4'-tert-butylphenyl)indenyl}zir-
'35 conium dichloride

dimethylsilanediylbis{2-methyl«4~(4’-tert-butylphenyl)indenyl)
z2irconium bis(dimethylamide)}

40 dimethylsilanediylbis{2-ethyl-4-(4’'-~-tert-butylphenyl)indenyl}zir-
conium dibenzyl

dimethylsilanediylbis(2-methyl-4-(4‘-tert-butylphenyl)indenyl)
zirconium dimethyl
45
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di et hyl ger manedi yl bi s(2-ethyl -4-(4'-tert-butyl phenyl)indenyl) ﬁfnium
di chl ori de dinethylgernanediylbis(2-.propy| 4-(4' -tert- butylphenylf ﬁ@bﬁ@ﬁ)
titaniunrdichloride 10
di met hyl g bIS t, f&rt.- henyl )i nden Zi rconi um
di chl of i G BFH g‘i’(gﬁ”t%yreﬁ W‘) % q‘ryp&’)(?ﬁ?{gﬁf%‘%%mldrlde 15
ethylldenéb¥%33P¥ﬂ We tert- butylphenyl)|ndenyl)2|rcon|un1 di chl ori de
et hyl i denebi s(2-n- propyl 4 (4'-tert-butyl phenyl)indenyl)zirconium
di chl ori deiméthylgermanediylbis(2-ethyl~4~(4’=-tert~butylphenyl)indenyl)
ethylidgnﬁQ£§£&ﬁraigH§¥£iéé(4'-tert-butylphenyl)indenyl)titaniun1 di chl ori de
et hyl i denebi s(2- hexyl -4-(4'-tert-butyl phenyl)indenyl)zirconium 25 dibenzyl
et hyl i denebi s(2-ethyl -4-(4'-tert-buty] henyl i ndenyl ) haf ni um di benzyl 30
et hyl i denébm%*(fwlr‘a@trﬁw%lxwmt(é’rww%nw nyF§T frostiyiPhefyhl idengildenzy|
et hyl i dentbtafmmetihyilodidel’ -t ert - but yl phenyl )i ndenyl ) zi rconi um dichl ori de
35 et hylidenebis(2-ethyl-4-(4"-tert-butyl phenyl)indenyl) hafnium dinethyl

ethyli gﬁnagenéérgylraegﬁgnxélmaqayinumdﬁrw (hb LEapi ntdh BREAY] ) Henyl)

et hyl i dene tert-butyl phenyl )i ndenyl’) " zirconi um
bls(dlnetﬁyfanld@) efﬂy?ld%nebls(z et hyl -4-(4' -tert-butyl phenyl )i ndenyl)
haf nium 45 bi s(di net hyl am de) 0732/990023 19 AUG 2003 21

et hyl i denebhEJ(JZieéleWP(Z =¢uhyl-drpbeny ) isdenyll ) ¢ Faranium fieht erade

bi s(di met hyl am de)

met hyl ashytigenrbient s BLéaty144C44 < tesdeukyh pheny)inadepy| 3 Zdoa@umd ni um
di chlori dgjchioride

ethylidenebis(2-n-propyl-4-(4‘~-tert-butylphenyl)indenyl)zirconium
dichloride

20 i
ethylidenebis(2-n-butyl-4-(4’-tert-butylphenyl)indenyl)titanium
dichloride

ethylidenebis(2-hexyl-4-{4’-tert-butylphenyl)indenyl)zirconium
25 dibenzyl

ethylidenebis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)hafnium
dibenzyl

30 ethylidenebis(2-methyl-4-(4 -tert-butylphenyl)indenyl)jtitanium
dibenzyl

ethylidenebis(2-methyl-4-(4'-tert-butylphenyl)indenyl)zirconium
dichloride

35 ' _
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)hafnium
dimethyl

ethylidenebis(2-n-propyl-4-phenyl)indenyl)titanium dimethyl

40
ethylidenebis(2-ethyl-4- (4'-tert-butylphenyl)1ndenyl)21rcon1um
bis(dimethylamide)

ethylidenebis{2-ethyl-4- (4'-tert-butylphenyl)lndenyljhafnlum
45 bis(dimethylamide)
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met hyl et hyl i denebi s(2-ethyl -4-(4'-tert-butyl phenyl)indenyl)haf- niu
di chi oride 10 n}QAUGZﬂ!B

phenyl phasphi nedi yl (2- et hyl - 4- (4 ‘teEtl‘ butyl phenyl)i ndenyl)zirco- nium

dichl ori de, phenyl phasnil nedl y1 £ 2 meLBKL -l snbs s DeryigRebd Ldeny)

phenyl pho®pEi Aee SAYI2MdERY| - 4- (4' -t ert - but yl phenyl )i ndenyl ) zi rco- ni um

di chl ori de

dihrre_t Py@h@aﬁ?g@yﬁ}(ﬁﬂéﬁbgyé L zlfl-earz@p : ent ab ensr(t2bey yher )4 ndeRy Dyt ircdd

phenyl i Wm di chloride

di nmet hyl s??éneéll{;ﬂ(g%{lnet hyl - 5- azapent al ene) ( 2- net hyl - 4- (4' - et hyl

phenyl i-ndenyl ) zi r coni um di chl ori de 25 )

di met hyl smeihBlethyidesehis (b=etradehr of endrtoPhey ptew i dndgpy hihat-

phenyl i ndendy) diektlomiden di chl ori de

di net hyl si | anedi yl (2- et hyl - N- phenyl - 4- azapent al ene) ( 2- net hyl - 4-

(47 -methyl égq%l] 124 [£inyLdleh! ord4er3Pyiphenyl) indenyl)zirco-

- di et hyjlr&slip@gﬁg ?Wé’ )rg%%jﬁg%{ N- phglr%l - E azapent al }én%)‘?né'{ r%el'Fhf/]In)-( 4’-21“0
(4 - et hyPPHB9TTHEERYE) zi rconi um dichl ori de

di met hyl si | anedi yl (2- met hyl - N- phenyl - 6- azapent al ene) (2- net hyl -4- 35

(4' - met hy phanyPherRbipeRiY  comiardrdi-éhi rit@at-butylphenyl)indenyl)

di met hyl sizlianediwh (B,chidrid¢ hyl - 4- azapent al ene) (2- et hyl -4- (4" -

met hyl phyenyl i ndenyl ) zi rconi um di chl ori de 44

di met hyl sihanedhydddideds fBI 0G24 2pent @l @08 ¢ A1 PRl ifkabfvl yzirco-
met hyl pher%il N enl?/I Zi_rconl um dirchl orr de

di net hyl si'Taneadt y £di met hyl - N- phenyl - 4- azapent al ene) ( 2- net hyl

- 4- (4' - met hyl phenyl i ndenyl ) zi rconi um di chl ori de 45 0732/990023 19 AUG 2003
22 di et fphsthaheidiapedry b ivattiyg -4 Ke parantalenay harrtdydnéy ( L metiyil
-4- (4' -2tephghphemidnyidedytdaiunc aiicbirodidl ori de _
di met hyl si | anedi yl (2- et hyl - 4-t hi apent al ene) (2-nmethyl -4-(4"- 5
met hyl phey i pAeTW] Dagielag on iuﬁé¥HQHL9L&£§bentalene){2-methyl-4-(4'-methyl
di net hyl si Ihalqeg“{é‘% 2y'1 2t Dy 5 ik gﬁ%ﬁﬁ%ﬁl’ene) (2-methyl -4-(4" -
nmet hyl pher?ylel b eny r) i'Fconium dirchl'orrde
25 dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4‘-methyl
phenylindenyl})zirconium dichloride

dimethylsilanediyl(2-methyl-N~phenyl-4-azapentalene)(2-methyl-4-
{4’-methylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl (2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
; (4’ -methylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2-methyl-N-phenyl-6-azapentalene){2-methyl=4=-
35 (4’-methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5=dimethyl=d=azapentalene)(Z=methyl=d=(d’'=
methylphenylindenyl)zirconium dichloride

40 dimethylsilanadivl{2,s-dimethyl-6-azapentaleng)(2-methyl-4-(4°-
methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene) (2-methyl
-4-(4'-methylphenylindenyl)zirconium dichloride
45
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10 di net hyl si | anedi yl (2- et hyl - 6-t hi apent al ene) (2- et hyl - 4- (4" -
nmet hyl phenyl i ndenyl ) zirconi um dichl ori de 19 AUG 2003
di net hyl si | anedi yl (2, 5- di et hyl - 4-t hggapent al ene) (2- et hyl - 4- (4" - '

met hyl phepyl i I ' | Wwm.di e —6-azaADED -m
di met hyl s?%/%%tegﬁr%iﬁé;éa%ffﬁt%ﬁqgg?m lgﬁ’th%?%ei éaf C{Pé‘"t ﬁ?ﬂ?ﬁ?’(% -methyl
met hyl phenyT{ adRyry 1B e oL St b gem dichloride
di et hyl si | anedi yl (2- net hyl - 4- oxapent al ene) (2- et hyl - 4- (4' -nmet hyl 20
phenyl i ndéiwetnilrsidanadiyl chrethgd-4-thiapentalene) (2-methyl-4-(4'~-
di met hysié :rﬁén@aiﬂﬁéx?yi)'ﬁr@éﬁpﬁﬁ\tﬂ&{l%}:ﬁae net hyl - 4- (4' - net hyl
phenyl i ndenyl’) zi rconi um di chl ori de 25
di met hyl si | anedi_yl (2- met hy| - 6- oxapent gl ene) ( 2- net hyl - 4- (4. - pet hyl
phenyl i nd8R& YN SdIArE Hf%w’fl??;ﬁag-g-%lape 'alene)(y- el SR U
di met hy| sinetimekiheny2 igden ydtziyFronivh hahlgréae) (2- net hyl - 4- (4 -
met hyl phenyl i ndenyl ) zirconiumdichloride 30
di fret thshi : 'wiﬁanégwr@%kgﬁiafm_ cql&tpaheaﬁéﬁ&(metnbyhyﬂ-mu-v-
met hyl phenyl | i | 3 i

FLRRAR) RO R 8 S B e

dinethyls? -4-azapentalene)%%?nethyl-4-(4'-ethyl 35
phenyl i ndenyl ) zi rconi um di chl ori de . ,
di met hyl sfiamewiAilansdinyi2 2-43apehy i deid) pReHeR RS 42 T Ret ity (4 ' -
phenyl i ndeeyhynhesydindery kydigepgeun(Hichloride

di met hybsi | anedi yl ( 2- net hyl - 6- azapent al ene) ( 2- et hyl - 4- (4' - et hyl
phenyl i ndgnyd 915} 1<GaRheaL ¢ Chlsaaifethyl-6-thiapentalene) (2-methyl-4-(4"~

di net hyl sj | 3 - - al ene) (2- net hyl - 4-
(4' - et hyI}B%eny |H#§§§§F)Hélg¥ir)c%ig§§?§+cﬁ%rai%gga%ﬁ 0732/ 990023 1 9 AUG 10U 23

di met hyl si | anedi yl (2- met hyl - N- phenyl - 5- azapent al ene) ( 2- net hyl - 4-

(4' - et hyl BRBRSAY ﬁg)Pj’l&fﬁc—aﬁrﬁmmma@emehne)¢2— thyl-4-(4’-methyl
di met hgPspherebindenylpei rgoninmHAéalhl oBidez apent al ene) (2-met hyl -4- 5
(4' - et hyl phenyl i ndenyl) zi rconi um di chl ori de ’

di et hyl syl aeedindiQ3neady Iet-mek h i agapapleak eneld X2tRiebiy: M4 { & ~methyl

et hyl phen '£§%?Hq [ ' K | 10
dinethyls?bgne |yékgégggﬁﬁgﬁﬁbf?%?gggggﬁiaIene)(2-nethy|-4-(4'-

et hyl phenyl i ndenyl ). zi rconium di chl ori de
y p25 %imethyfgglanedgyl(2-methy?-gtoxapentalene)(2—methyl-4—(4'-methyl

phenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4"'-
methylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene) (2-methyl-4-(4'-
) methylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2-methyl-4-azapentalene){2-methyl-4-(4‘-ethyl
35 phenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5-azapentalene){2-methyl-4-(4’~ethyl
phenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-azapentalene){2-methyl-4-(4’'-ethyl
phenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene) (2-methyl-4-
{4’ -ethylphenylindenyl)zirconium dichloride
45
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di met hyl si | anedi yl (2, 5-di net hyl - N- phenyl - 4- azapent al ene) - )
(2-met hyl -4-(4' -ethyl phenyl i ndenyl ) zirconium di chl ori de 15 1.9 AUG 003
dlnethyIS|Ianed|yI(2 5- dlnethyl N—ph gyl 6- azapentalene)

(2- et hyl -et hyl phen nden 2|rcon|un1d|ch 0

di net hyl sFiI”a% e 41 1?“&&11%?7/{2 tl%’g’&pﬁnP‘é?‘é‘Heﬂ'zzﬁ%?’h‘iﬁ}lei‘e()!t?"é?wl =470
phenyl i ndéAy+e¥hy nwﬁﬂﬂﬁ%#ﬁlﬁﬁlGQOHlum dichloride

di met hyl si | anedi yl (2- et hyl - 5-t hi apent al ene) (2- net hyl - 4- (4" - et hyl

phenyl i nd@nyk 4 i ¥ SORIndaY ¥th§e-BSphenyl- E—azapentalenez(z—methyl -4-
d et NYleS !y an @ﬁglcgh%n f &Hgaesmﬂ'm@l%a@t hyl -ethyl
phenyllnd nyI oni m

di et hyl si | anedi yl (2, 5- dlnethyl-4 t hi apent al ene) (2- net hyl -4- (4’

et hyl phenylhmﬂbﬂehwlylazlﬁdeﬁh( rh-diieRtby} dt-3@pentalene) (2-methyl-4-(4’-

di net hyl siek apesher (1A nBediy hpt indonGuihd ggelirdldene) ( 2- met hyl - 4- (4' -

et hyl phenyl i ndenyl) zirconium dichloride

di et oSty B0EEL 2B Y| 7 &m0y Al £1E2A PR W y 4Rt n gt i 4 35

phenyl i nden

di met hyl sPFA% ";HY?'} ﬁ%lzgc&?éﬁﬁn?’a?l&?é)lﬁﬁ met hyl - 4- (4' - et hyl
phenyl i ndenyl ) zi rconi um di chl ori de 40

di met hyl sidimethly }4ilangdiny (2 G-ciiapehy kitermden2l nitandpentaidne et hy|
phenyl i ndeoyheZhy-ani(dm-dt gyl phieing® indenyl ) zirconium dichloride

di met hylssi | anedi yl (2, 5- di net hyl - 4- oxapent al ene) (2- net hyl -4-(4' -

ethyl phenxt;n 4 gapaconi ans dglls 19@.p41@ngz Loz ﬁUG 2603 24
diret 1 L3Rl o (8 5 0T ot B0 [ N Rl

di met hyl si | anedi yl (2- net hyl - 4- azapent al ene) ( 2- nethyl 4-(4' -n-pro- 5

- pyl pheny| Baderly )i lanedinhi Aimelthyl-gethiapentalene) (2-methyl-4-(4’'-ethyl
di met hy2los phanei nderFlnetihydbrnmaddapehdaidene) ( 2- met hyl - 4- (4' - n- pro-

pyl phenyl i ndenyl) zirconiumdichloride .10

di met hyl 5&5&@9@% él(l%n%EPlegue%?ﬁeﬁt@ﬁféb%ﬁ;gléﬁ%ﬂﬂ-m%t%l 4= (¥ Qethyl
pyl phenyl i_ nden Zir X % o i de; 4
dlnethyls %ﬁ??“%i eny o0t azapentalene)(Z nmet hyl -

(4'-n- propylphenyllndenyl) zi rconi um di chl ori de
25 dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4’'-ethyl

phenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4’'-
ethylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
! ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-oxapentalene){2-methyl-4-(4'-ethyl
35 phenylindenyl)zirconium dichloride

dimethylsilanediyl (2-methyl-5-oxapentalene)(2-methyl=4=(4’=-ethyl
phenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-oxapentalene}(2-methyl-4- (4'—ethyl
phenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene){2-methyl-4~(4"'-
ethylphenylindenyl)zirconium dichloride
45



0732/990023
15 di net hyl si |l anedi yl (2- met hyl - N- phenyl - 5- azapent al ene) ( 2- net hyl - 4
(4' - n-propyl phenyl i ndenyl ) zi rconi um di chl ori de 19 AUG 2003
di met hyl si | anedi yl (2- net hyl - N—phenylzﬁ azapentalene)(Z met hyl - 4- 20

(4" -n-pro enyl.kndenyl I .
di met hyl S|8¥a%g’ rl)(s g n%d}/ 2n@t ? o?: sggﬁlzenmgt(ﬁ fneﬁh:'fl Ty (4
propyl phefily ¢Y¥Rﬂ§?¥ JRELINEE ﬁPBFEﬂI%ga

di et hyl si | anedi yl (2, 5- di net hyl - 6- azapentalene)(2-nethy|-4-(4'-n-

pr opyl pheayhétrdamyill pnadiyDii-mettythd cadapentalene) (2-methyl-4-(4’-n-pro-

di met hy ks nedipili hdeBy o siidan v @henMrideazapent al ene) (2- et hyl
--4-(4' -n- propylphenyl|ndenyl)2|rconlun1d|chlor|de 30

dlnethyIS|Ianed|yI 2,5-dimeth phe apent al ene

- 4- (4 - n- BEBRYAIS éﬁ@fl?%&é]nga g‘ia aaﬁeeﬁﬁi?rf 2neft % Wpro-
di met hyl spywmnmpgemmmmmaﬁmlareﬁe)(2 met hyl - 4-(4' -n- 35
propyl phenyl i ndenyl ) zi rconi um di chl ori de

di m%‘tlh ES gk BVAHWPAN = 38 PR I agfmzfigaeéian@ﬁtzhmbtﬂym - (%" -n-pro-
propyl phen o

d|nethylsPyi?P%ﬁygﬁ%éeﬁ%i ka%H%H#apé%Pélene)(z met hyl - 4-(4' -n-

propyl phenyl i ndenyl) Z|rcon|un1d|chlor|de

di net hyl sfkagieiFidensdHy Wt et byl riiRiisead af eredReI R CRG ) (g ephy -4~
n- propy! phényt+pmiesybheny ¥igsienyd) gienroumgdighlexasiz/ 990023 19 AUS 2003 25
di et hybssi | anedi yl (2, 5- di net hyl - 6-t hi apent al ene) (2- et hyl -4- (4" -

n- propyl pAeRydHyId8A%hed Z *wélnMeHHyﬂL Hiniydes— -azapentalene) (2-methyl-4-

dimet hyl si h anediy] gz ?9?%&}1&&%&25{@1%' -4-(4"-n-pro- 5
pylphenyllnden I}f EOHI or|

dlnethyI5|Ianed|yI 2- met 5 oxa entalene 2 met hyl -4-(4' -n-pro

pyl pheny| AR s PPEBhNikﬁWNEGHV TiRh “azape“tale“ )(z'mEthyl -4-

di met hy?psKFaﬂmlyqpﬁfiphE@Min-d@nﬂaﬁm%@ﬁ'e)iéthWI -4-(4' -n-pro-
pyl phenyl i ndenyl) zirconiumdichloride

di met hyl saL W10 3ned ty TEL, 13y 43 fle OAIRENGRE BORY { 12nEB t DYhe Yhy(4-4-R4 / -n-
propy! phe %{g&ggﬁ r@bﬁbbﬁral%ﬂ;?lde ,
dlnethyls e Y oxapent al ene) (2- net hyl - 4-(4' -n-

25 dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4‘'=-n~
propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene) (2-methyl
-4-(4'-n-propylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene) (2-methyl
) -4-(4'-n-propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-n-
35 propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl~5-thiapentalene)(2=methyl=4-(4’~-n~
propylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2—methyl—5-thiapenta1ene)(2-methyl-4—(4'-n-
propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-{4'-
n-propylphenylindenyl)zirconium dichloride
45
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propyl phenyl i ndenyl ) zirconium di chloride
di net hyl si | anedi yl (2- et hyl - 4- azapent al ene) (2-net hyl -4-(4' -iso- 20 19 AUG 2003
propyl phenyl i ndenyl ) zi r coni um di chl okigde
di met hyl sigl. i vl (:2- et 5 B az% | ene).(2- | - 4-(4' -1s0- ,
propyi pheﬁ?ﬁ?ﬁg)éﬂ:]éang?}g%m %m%%ﬁgil ggt%p?gggﬁ)gne) (ZLmethyi) 4-(ar-
di met hyl sPTBR8RY Yﬁéf‘ GPY L ZirerRiin| SN CZ iRkt hyl - 4- (4" -i so- -
propyl phenyl i ndenyl ) zi r coni um di chl ori de
di met hyl sidimaehyld (12mneet py | 2 Mepivgiyh -dxagapaileak ¢ N2)iet-hydt-y | 4 4=n-pro-
(4" -isopy 9Pybﬁéﬂ§wﬂdd&9m k) ZddriQm dRvHis gy i de 30
di nmet hyl si [anedi yl (2- net hyl - N- phenyl - 5- azapent al ene) ( 2- net hyl - 4-

4' -isopr | phenyl.i nden i rconi.um di chl ori de
(i et i s ARIREEY DR (2 RABL kY | £ ARGty P -6 SERTTaE5r e gl 4 480
(4' -i sopr BYyPReRAANGRAFAYFITFITEEM dATBI@HIGS | de
di et hyl si | anedi yl (2, 5- di net hyl - 4- azapent al ene) ( 2- et hyl -4- (4" -
i sopropy RRREYAY IEIARENZY L CPmdtRydi-6hbRdpdif ad@ne) (2-methyl-4-(4' -n-pro-
di met hyl s k?ﬁﬁgﬂt%ﬂ {rfiehyd) BBk A2apERNl fleene) (2- met hyl-4- (4'-
|sopropylgey I hide f e

zirconitumdi chlori
di net hyl si | anedi yl (2, 5- di net hyl - N- phenyl - 4- azapent al ene) -
(2- net hyl ﬁAm(*Hth%‘gﬁF‘SEth?e'r%dilﬂ‘ﬂ HW)‘ZT‘P‘@@ﬁPg?rJr%ﬂec)ledF'FHEﬂzﬁE‘f((5'732/'990023
1 9 AUG 2608p2bphativiandeny} ) zirsginyhr2dschliarddmy| - N- phenyl - 6- azapent al ene) -
(2-methngl - 4-(4' -i sopropyl phenyl i ndenyl) zi rconi um di chl ori de
di met Ihy |hS Hhﬁé@%ydi(l%n.@awy {2 ,%ﬁhmﬁﬂ?l?d-&ﬂﬁb@ﬂtﬂféﬂ%' (24medhyl SO-(45 -n-
propyil phe - i r 1
di met hyl s?’%a%g Iy %akr}gtgﬁ%@t ﬁﬁapfeanétia elr?g)lFS- met hyl - 4-(4' -i so-
propyl phenyl i ndenyl ) zi rconi um di chl ori de 10 )
di met hyl s Pgﬁﬁwﬁxlfﬁﬁew 2 gathyIndn? ZARGNEPL OBt Aot Ay L 24 = ( K iso-
pr opy| @AfeRyPPYibRIAAYL indervhl aimcgindbmodicldoride .
di met hyl si | anedi yl (2, 5-di net hyl - 4-t hi apent al ene) (2- et hyl - 4- (4" -
i sopr opy| phgeyhy ndarnklzy 1 comasRydi s bh figede alondj (Rirahl L anerivlsol2,
5-di et hy ke 6oy lHANLELEPE) . {RoRELAYE A dhae | SOPTOPYT phenyl i ndeny!)
zi rconi um di c¥|l oride

ATty S ARy Y 15T Y (2 e iR R &2 ST (N (Wt 12 B s

propylphenylindenyl)zirconium dichloride

eny

dimethylsilanediyl{2-methyl-N-phenyl-4-azapentalene){2-methyl-4-
(4’-isopropylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl{2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
! {4’ -isopropylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl~6-azapentalene){2-methyl=-4«
'35 (4’-isopropylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-6-azapentalene) (2-methyl-4-(4’'-
isopropylphenylindenylizirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)-
(2-methyl-4-(4'-isopropylphenylindenyl)zirconium dichloride
45
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20 propyl phenylindenyl)zirconi um di chl ori de

di nmet hyl si | anedi yl (2- net hyl - 5- oxapent al ene) (2- net hyl -4-(4' -i so- 19 AUG 2003

propyl phenyl i ndenyl ) zirconi um di chl g de 25

di et hyl siJ.anedi yl (2- nmet.hyl - 6; oxapent al en 2-.met hyl -4-(4' -i so-

pr opyl phe f"Fﬁ&%Yrﬁnzne%t ¥ é')otr(ﬁ? U?n'%ﬁ'@%hgratfgépegénylﬁ"a¥?pené"_ﬁene%T

di net hyl si{itarethyl 12 &L ailsePRoPY Rheryp aRfed eh@irsopiepdichloxide

i sopropyl phenyl i ndenyl ) zi rconi um di chl ori de 30

di met hyl sidiaxaedyyisifarfiddymn h_j(étl’ﬁ:‘ﬁl@%ﬁlﬁﬁlﬂ_ﬁﬁﬁﬁ)e@%j (it hyl~@4'(4 ' ~iso-

i soprop Hg,gpzyy [ :

di nmet hyl}gs?{}g%(hj‘)yl ( -lnag'?h;??g%%%aapgﬁt algéirl]e) (12d-erret hyl -4-(4'-n- 35

but yl phenyl i ndenyl ) zi rconi um di chl ori de. )

di net hyl sidiggshy i3 ¥anadipgg (2 srethydesribiprsTalepeh(f -methyl-f- (4’ -iso-

but y| phenyriopséply¢ny Izindeoiil uzd xiartiugy ddehlgr ide

di nmet hyl si | anedi yl (2- net hyl - 6- azapent al ene) ( 2- net hyl - 4-(4' - n-

bUtylphﬁﬁXﬁh@éﬁ?Y&%léﬂé&&g@kyn&éﬂﬂyﬂ-@thﬁapentalene)(2-methyl-4—(4'-iso-
¥!ZL?Q§PJB%®GL1 éiﬁ%f% eal ene) ( 2- mét hyl - 4-

di met hyl si | anedi vl ( 2-.net

(4' - n-but ﬁrﬁ%gﬁ?’%@g‘%}‘ fconi um di Chl oride 45 0732/990023 1 9 AUs 2003
27 di et hyl sil anedi yl (2- et hyl - N- phenyl - 5- azapent al ene) ( 2- et hyl - 4-
(4'-n-but ﬁiphehylﬁrﬂdiémﬁillyli?r%ﬂﬁﬂlﬂﬁhﬂﬂ-cﬁf’éﬁ%ntﬂene)( ~methyl-4-(4'-

di et hyl sidsepedpylgtizntihdeni pigwpinigmad sgidmirddene) (2- net hyl -4- 5
(4'-n-big yl phenyl i ndenyl ) zi rconi um di chl ori de ‘

di et hyl snc{j@%gg%yﬁlzdr@dqgm Ml e nIREL Al ekt 2108S S dthdl =4 (4 -

but yl ph ichl oil.de.l .
i et Py o esREGPTARbE G PRER T (L St e ichorias il 4 (4

but yl phenyl i ndenyl) zirconi um dichloride _
di et hyl sidiggthy s (areddyh 62 i thirlghenyprentadgpent atreatdyl-4-(4 ' -iso-
(2- met BQ ptop#lphetpitiyidehghy irmbenipm) dickloride di chl ori de 15
di met hyl si | anedi yl (2, 5-di net hyl - N- phenyl - 6- azapent al ene) - '
(2-met hyl -dAmedhy Ds DlindaRBe Py LindRAY )-8k 8 SO MBHE) PRI 4- (47 -iso-
di net hyl si Ir%negﬂ{lé 211%%%8\#?;11 tcrgrﬁ%%ngalaéﬁfoel)i%- rr;)a'fhyl - 4111(-}?4' - F\ 20
but yl phenﬁ I ﬁ&eﬂy? Y ERY ubt o S or 8
di et hyl si | anedi yl (2- et hyl - 5-t hi apent al ene) ( 2- net hyl - 4- (4’ - n-

25 dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4‘-iso=

propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene) (2-methyl-4-(4"'-
! isopropylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-n-
35 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl({2-methyl-6-azapentalene)(2-methyl-4-(4’'-n-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl({2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-n-butylphenylindenyl})zirconium dichloride
415



0732/990023 _ _ _
but yl phenyl i ndenyl ) zirconium dichloride 25

di et hyl si | anedi yl ( 2- net hyl - 6- thiapentalene)(z-nethyl-4-(4'-n- 19 AUG 200
but yl phenyl i ndenyl) 2|rcon|un1d|chlﬂ¥
di met hyl si | anedi yl, di_nmet hyl - 4-t hiT ‘apent al ene) ( 2- et hyl - 4-

y
(4' - n- but A HSAYERE Eﬁﬁﬂﬂﬂl(flPEBhY%ﬂHTHWﬂWV&F?U%FQRF“tale“e)(z‘methYl -4-
di net hyl si4 ‘amedvpyphénydiindenyl ) sitdumrpantdatbhey id2 net hyl -
(4' -n-butyl phenyl i ndenyl) zirconiumdichloride

di met hyl shighed Uﬁhignéﬁﬁ§3”2 ﬂe@KfFﬁﬁuﬁﬂe%9§lé2a£§§éﬁ£hlénéﬂ(Zlhef%§l-4-

but yl pheny) j ndén Zi L cani

di ot hy b ot 4 e o T BB F o 8 (LR - 4 (4 -

but yl phenyl i ndenyl ) zi rconi um di chl ori de 40

di met hy| sdimetdgilygh { anebiy(2- 6-dkmecitlaidenaipen trdene|) { A-fethyl-4- (4’ -n-
but yl phenyddyig@eyl ) i Zdepanizdreon Dirh aliicti@¢oride

dinethylsilanediyl(z 5-di net hyl - 4- oxapent al ene) ( 2- net hyl -

(4" -n-byt | EC ch / ,AUG 2003
SR L %%5 o 8%&{9% & 595%%%%&%3 3%%321 i
but yl phen‘?H"rYr’rd’éﬁW ‘?’byolrhz&ﬁfaﬁ‘b

di nmet hyl si | anedi yl (2- net hyl - 4- azapentalene)(2-nethy|-4-(4'-s- 5

but yl phenyinewtenph } anediondi (2nbdd ondthyldd-phenyl-4-azapentalene) -

di met hyl sjJ.anediyyL42¢ retdiynt 51 prapenindeane) £ 2ratriin adchYoriste
butyIpQFnyllndenyl) zi rconium di chl oride 10

R e i
di met hyl J $BREAYY T 20 PRt BhRRR A inge Ry b e icandnE) fichiatie. 4-

(4' -s-butyl phenyl i ndenyl) zirconiumdichloride 15

di met hyl sdinsetgril g i { 2rexkiyiy[2—iNe pinglnd -thi apapesitealed @ F ht gt 4 (44 -n-
(4'-s- butydM%)éh;,md@d%m )Zlikeonivindlicehbei dsle

di met hyl si | anediy (2 met hyl - N—phenyl 6- azapentalene)(2 nethyl 4- 20

(4" -s-but | i, rco h ori ,
di nmet hyl s%‘ge%z’gx E %a/ld)lﬁét ﬂ’e?ﬁy aza éﬁ??i?%nee)"(e ?ﬁg‘/}leéf-q algn-
but y| phen§HEHESEHY TR R R
di et hyl si | anedi yl (2, 5- di net hyl - 6- azapent al ene) (2-net hyl -4- (4" -s-
25 dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-{(4‘-n-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl~4-thiapentalene)(2-methyl-4-
(4’~n-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene){2-methyl-4-
{4’-n-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4°'-n-
35 butylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2-methyl-5-oxapentalene)(Z2-methyl-4=(4'-n-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(Z2-methyl-6-oxapentalene)(2-methyl-4-(4’'-n-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5=dimethyl=4=-oxapentalene)(2~methyl=4«
(4 ' =n=butylphenylindenyl)zirconium dichloride
45



0732/990023
but yl phenyl i ndenyl ) zirconi um dichl ori de

di nmet hyl si | anedi yl (2, 5-di net hyl - N- phenyl - 4- azapent al ene) ( 2- 19 AUG 2003
nmet hyl -4-(4' -s- butylphenylindenyl)zi oni um di chl ori de 30

di met hyl si | anedi yl (2, 5-di et hyl - N- yl - 6- azapent al ene) ( 2-

met hyl - 4- énme*shm ppﬁémyli%%ﬁl}my*zh%tﬁnwep aleng @ -methyl-4-(4’-n-

di met hyl sbhapeshiedylandetiy) zidcohiapedicilengde2- net hyl -4-(4' -s- 35
butyIphenylindenyl)zirconiun1dich|oride

dlﬁEthyISh ﬁ I%Pgﬁg 24%| % ané %Lﬁgng?{fbﬂeﬁﬁyﬁ44 ?4'-5-
3P;glﬁcsn¥t 1§“ﬁ§P§§{E%§§ﬂ?§§Be$§§§i§$éffz met hyl - 4- (4' -s-

butylphenyllndenyl) zi rconium di chl ori de
di net hyl sidiaeeity ) i1Anbd iy gt -melthd & 5 agrpreinaed ane | 2-wetthyl - 4- (4" -s5-
S- butylphgﬁy 1§Egﬁyﬂhhdg ppglﬁa@hQuﬁhagﬁnyyglaé 0732/ 990023 1 9 AUb 2003 29

dlnethyIS|Ianed|yI(2 nethyl 6- thlapentalene)(z nmethyl -4-(4'- s
- but yl phenyl i ndenyl.) zi r.co
ai res by Pt g% R L U O

butylphenyhtﬂkﬂhﬂﬂ inde lﬁﬁﬁfoéhPBr?%ﬁpl°rl

di net hyl si | anedi yl (2- net hyl - 5- oxapent al ene) (2- net hyl -4-(4' -s-

but yl phenykin il ahedCPN| 2HMedhol -+ plobhylO4-azapentalene) (2-methyl-4-
di et hyl siang. a@yﬁ%heﬁirhyﬁd&y@saaea&@i@m);eaiaﬂ&wI -4-(4'-s-

butyl p nyllndenyl) Z|rcon|un1d|ch orid
di met hyTsi |, anedi

0, ent | ene
s-but yi ph8aPFT I ?Ff‘% t&‘ﬂ:ﬁﬁo&? 1- g %épenq:.erlei\{xe)(Z methyl -4-
di met hyl s.llﬂan@m%y@@ snulhﬁwl}slﬁm élléhé‘?’(lzderret hyl - 4- (4' -
s- but yl phenyl i ndenyl ) zirconi um dichl ori de
di met hyl sdimeetich ) iQAnsRi{y{ 2-4reR h@DENL pHeIR )6 2a PEP N aléné #{ 2 Ireatthy 120-

but yI pheny hmsmwy)l?h ?mﬂa’er@uth%wﬁlm dichloride
di et hyl si | anedi yI'( azapentalene)(2 met hyl -4- (4' -tert-

but yl hen l.in zir n1d|chlo
G oty BRGNS %ﬁ& -gigzs&hhw%ﬁéfgﬁvm%mLf&r*c‘aﬂnf]e-r“ri4’-s-
but yI phenyPPEhER}gA lfﬂPE ) aimcegné il of g oride
di met hyl si | anedi yl (2- et hyl - N- phenyl - 4- azapent al ene) ( 2- net hyl -
25 dimethylsilanediyl(2,5-dimethyl-6-azapentalene) (2-methyl-4-(4’'-s-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene) (2~
methyl-4-(4’-s-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6é-azapentalene)(2-
methyl~4-~(4'-s-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4’'-s-
35 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2-methyl-5-thiapentalene)(2-methyl-4-(4'-8-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-thiapentalene)(Z2-methyl=4=(4’'-s=
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
s-butylphenylindenyl)zirconium dichloride
45



0732/990023 )

(4'-tert-butyl phenylindenyl)zirconiumdichloride 30

di met hyl si | anedi yl (2- et hyl - N- phenyl - 5- azapent al ene) ( 2- net hyl - 4- 19 AUG 2003

(4' “tert-butyl phenylindenyl)zirconiumpdi chl ori de

di met hyl si ] anedi yl (2- et hyl - N- phenyl - 5- azapent al ene) (2- net hyl -4- 35

(4'-tert- lﬁdeItBHgﬁHé}’fﬁﬂiéh’gl(?z?TQﬂd‘}ﬂﬁﬁ‘HdFCW’cﬁﬂe&éﬂe“e)‘2‘“““ yl-4-(4'~

di net hyl sis-®usniphgy Bondeppl hyiroprdrapdaekl arige( 2- net hyl - 4- (4' -

tert-butyl phenylindenyl) zirconiumdichloride 40

fll rrft Bylt S:diﬁa@%ﬂ Y& { PareadiyTed rwégrgflagaeﬁ%@:hgﬂ%e% PehdWHy144(Fa7 -5
ert-bu J reconi um di [

di nmet hyIE-}s/i éﬁgél %/%f}é%?’f%%hy?q%uﬁnhg%f/*‘f%laageapent al ene) -

(2-nmethyl-4-(4'-tert-butyi phenylindenyl)zirconiumdichloride 45

0732/ 990023 methy re i anp@id y302-methyl-5-oxapentalene) (2-methyl-4~(4 ‘-5~

di met hyl siduapegdhyhy 12 ety gt hydoruphabyht & iaigapent al ene) -

(2-methyl -4-(4'-tert-butyl phenyl i ndenyl) zirconi um di chl ori de

di met hyj sidsanedi yl {2t byl s 4:diangn (12 A4t §rig 5
ot RS IR Lt
di et hyl SPESHERNSAY DAY ) 2SN 4B AL SPATEL- et hyl - 4- (4' - tert -
but yi phenyl i ndenyl ) zirconiumdichloride 10

di net hyl sidiareby Vs {Thnedtify |l 2 65tdiimepbpl a4 enapedt abélny) (24-medhylesi(4 '~
but yl phenyl-ibadenmyhenyaiihaeny Uy icelalian dechloride

di met hyssi | anedi yl (2, 5- di met hyl - 4-t hi apent al ene) (2- et hyl - 4-(4' -

tert-butyl | d_,lggél. L £ CONj. ,chloride 15 _ Arae
diinet hyl sidlg'%(realg é/ ) délyfznt,i %w%%ﬁ#g'ﬁé ncfxéllpé?ﬁéﬂ?%(tzhﬁepﬂy]( AR
tert-butySgh8RY YPFeDY T EOHOeR bR it DHicgd de
di et hyl si | anedi yl (2- net hyl - 4- oxapent al ene) (2-net hyl -4-(4'-tert- 20
but yl phen@imatdensilanedénl (2rmkttlyllod -gzapentalene) (2-methyl-4-(4°-tert-
di met hydes ibhapegheny12naehiy ) z brcvnapani atena)i@e- met hyl - 4- (4' -tert-
but yl phenyl i ndenyl ) zirconium dichloride 25
di met hyl sij; LYl (et byl s 6- Qxanent al ene) (2-net hyl -4- (4" -terf - _
but yl phengllﬁﬁge y%}l?aﬁgrﬁégﬂ%m%:ﬁgﬁl gr?%jaeperPFg%eneEw me%h% 4 F‘{ tert
di met hy| sPR4K Bﬁ"%}r (ngeqy it HACrA By dhe N i8Re) (2- et hyl - 4- (4 -
tert-butyl phenylindenyl)zirconiumdichloride 30

25 dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4’'-tert-

butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-tert-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl (2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
{4’ ~tert=-butylphenylindenyl)jzirconium dichloride

dimethylsilanediyl(2~methyl-N-phenyl—6-azapentalene)(2-methy1—4-
35 (4'-tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-azapentalene){2-methyl-4-(4°'-
tert-butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4’'-
tert-butylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)-
(2-methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride
45



2 00
d|nethyIS|?gnég?yI83,5-dinethyl-6-oxapentalene)(2-nethy|-4-(4'-

tert-butyl phenylindenyl)zirconiumdichl oride

di et hyl si | anedi yl ( 2- net hyl - 4- azapen 8Iene)(2-nethy|--4-(4'-n-pen- thUGﬂWS

tyl phenyl i ndenyl ) zi rconi um di chl ori d

di met hy| s@imefrduthsilanaginy( 2, S-dinpthy kitepdpnylnetdrdpeptadeng)pen- -
tyl phenyl t hessntyl-2i- ¢ ortem-tiuehl phentel i4@enyl ) zirconium dichloride

di met hyl si | anedi yl (2- et hyl - 6- azapentalene)(2-nethy|-4-(4'-n-pen-

tyl phenyl ) , _
di met hyl s%lel ne ézkgg ‘{9 %‘-&Eg lafaeﬁgﬁ%eﬁ‘e)n(ez) Fftlr}r%%h I“I ~tert
(4" -n- p nP
31 dlnethyIS|Ianed|yI(2 nmet hyl - N- phenyl - 5- azapent al ene) ( 2- et hyl -

(4" - n- pendhettansliladeaiy) ( zimeebpl t5a 1t ialpeatatiene ) (2-methyl-4-(4° -tert-

di et hyl sphapgeH zna&a,rmlnmcshfwldﬁﬂa@@eatal ene) (2-nethyl-4- 5
(4'-n- pentylphenyllnden zirconiumdichl oride

6 e B Aensd 2,2 e B el ) 7 14 e
di met hyl sbvvérﬂédwwéznéewwevﬁypne%ﬁp‘éﬂpﬂéﬂe)(2 net hyl - 4- (4' - n-
pentyl phenyl i ndenyl ) zirconium dichloride
dinethylsaiﬁggxynﬂlaanédr&IMHIsyaihbtﬁyﬂ%ﬂ-tﬁiaﬁamﬁzueﬂeqme)ﬁé&npabhyk4'-

-4-(4' -n-pept ?)ﬂleh POSBdnya]) b e PEbAHBNIGG Bh 064 fife 15
di met h S|Ianed|yl di met hyl - N—phenyl 6- azapentalene)(2 met hyl

-4-(4' -'h-pent | nd I)Z|rco | hl or .
di.net hyl sf‘f"&‘?‘n |?§ ﬁ‘éfﬁ/]ﬁ 2-EAPe PR ERS &f%‘"’r?g‘ﬁm“ﬁ PYENKL-4569" -
pentyl phehyﬁwm:eﬁwmswwm%mld%m%%% dlc oride

di-rret hyl si | anedi yl (2- met hyl - 5-t hi apent al ene) ( 2- net hyl - 4- (4" - n-

pent yl pheayhétlQsihpnéd i gOP-hd By T afsiapentdlene) (2-methyl-4-(4‘-tert-

di met hybsbu@mﬂiéﬁwzna@ﬁmn@cmmpe&t@h%%é2 met hyl - 4- (4’ - n-
pentyl phenyli ndenyl) zirconiumdichlorid

di et hyl si.| anedi yl.( 2, 5- di net hyl I a tm
- pent yl pREFSHIY &&éﬁwfdﬂlr@oﬁ'ryaﬁm-%ﬂ%w fERet it ere-
di met hyl SP‘F%X‘MW(IZWQEIENW@PW?PDBUTiﬁ’ifﬁ’éﬁ’tfaﬂ%ne)(2 met hyl - 4- (4' -
n- pent yl phenyl i ndenyl ) zirconium di chl oride
25 dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4’'-tert-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'~
tert-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2,5~dimethyl-6-oxapentalene}(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2-methyl-4-azapentalene)(2-methyl-4-(4'-n-pen-
35 tylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2-methyl-5-azapentalene)(2-methyl-4-(4‘-n-pen-
tylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl({2-methyl-6-azapentalene)(2-methyl-4-(4’-n-pen-
tylphenylindenyl)zirconium dichloride

dimethylsilanediyl (2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
{4 -n-pentylphenylindenyl)zirconium dichloride
45

ﬁ&@ﬁ?ﬁ 322’1‘F88h? n’i”d%’t,lmréFPde 45 0732/990023 1 9 AUG 2003



0732/950023 :
di met hyl si | anedi yl (2- et hyl - 4- oxapent al ene) ( 2- net hyl - 4- (4' -n-pen- 35
tyl phenyl i ndenyl ) zi rconi um di chl ori de 19 AUG 2003
di met hyl si | anedi yl (2- et hyl - 5- oxapeng gl ene)(2 nmet hyl - 4- (4' - n- pen-

tyl phenyl jnder 1)51§25g3 liJ{Q g,]ectg QL i-az ?]n'ﬁal[?nf)p(z‘meth,}’l —4-
d

di met hyl 5| fane enta e

tyl phenyl ﬁd‘éhﬁ%“t PEE d(ﬁ“é’I]lI) H‘ﬁ%“"um

di et hyl si | anedi yl (2, 5- di net hyl - 4- oxapent al ene) ( 2- et hyl -4- (4" -

n- pent yl paimsthiyldedphed 2y Y comethy il K+promyde 645z 731120806 2 82 Al tNyd 12083 32
di met hyksjk éﬁ'thZFﬁeﬁleﬁidé)ﬁbd@z%ﬁ%@h@&ﬁi&@rd@t hyl - 4-(4' -

n-pentyl phenyl i ndenyl) zirconi um dichloride

di et hyl si | anedi_yl, ent al ene) net h ,
hexyl phen PF?HB’ Il§?f‘g§b\r‘1ny‘.ﬁn B?Y]d'e ‘azag’e“tale’%é”% S‘ethﬁ -4-{4'-n-
di net hyl sperandcnrgem@lmw)%ragap@ht@l%ﬁ@feée met hyl - 4- (4' - n-

hexyl phenyl i ndenyl ) zirconiumdichloride 10

di et hxbsam&@fywlﬁana&wwdz G-azZaperyrleaehpent@ldhe) (4= l/néth}nl' 4-(4°-n-

hexyl phen g’ﬁﬁ r

di met hyl s%‘%ﬁﬁﬁ% %(%Ehé }%glﬁg%ﬁ dlqglzlggécril? al ene) (2- met hyl -

(4' - n-hexyl phenyl i nden zirconiumdichloride 1S

di net hyl s?%@ﬁféﬁilﬂl@z“ﬁ%’tﬂy‘lz 'ﬁ-sh@ﬁwx%%faﬁeﬂaﬁ-eﬂﬁépeztﬁé?ml (2rmethyl
(4' - n- hexy# phemp-peatnyPhenliodran th istdopikgedichloride

di met hyksi | anedi yl (2- met hyl - N- phenyl - 6- azapent al ene) ( 2- net hyl - 4- 20

(4'-n- hexui Mlslindaay1 ) 7 ¥, aak Mat i XN -PhedP1-6 -azapentalene)(Z-methyl

. hy's'%ag deny E%t 1EhdRANYke %?gglf}?&aggﬁ”@)érﬁaﬁhgy' -(4"-n-

hexyl phenyl'i rconi‘um
di met hyl si_| anedi yl, 2 5- di net hyI 6- azapent al eng) ( 2- net hx (4 - n-
hexyl phengiTeidhsrhpi) abed i dnredheht drid@pentalene) (2-methyl-4-(4" -n-

di met hgPspearwidiheing2 i sdefiatiyoniuphdimpllotide apent al ene) ( 2- net hyl
-4-(4' -n- hexyl phenyl i ndenyl ) zi rconi um di chl ori de 30
di met hyl salsaafiigildnda o el gk ndr pﬁmwapéna;%t(amaeﬁfﬂmmhyh-

d|4m(a:1hyln5| ane%hl %g&ﬂgﬁyﬁ))é%ﬁl aperr?tlg;lhgﬁg??Z nmet hyl -4-(4'-n- 35

hexyl phengl | ndenyl zi rconj um di chl or| de
25 dimethylsilanediyl(2-methyl-6 thlapentalene)(Z-methyl 4-(4'-n-

pentylphenylindenyl)zirconium dichleride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4’-
n-pentylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5~dimethyl=-6=-thiapentalene)(2-methyl-4~(4’-
J n-pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(Z2-methyl-4-oxapentalene}(2-methyl-4-(4‘-n-pen-
" 35 tylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5-oxapentalene) (2-methyl-4-(4’'-n-pen-
tylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-ocxapentalene)(2-methyl-4-{4'-n-pen-
tylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
n-pentylphenylindenyl)zirconium dichloride
45
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di et hyl si | anedi yl (2- net hyl - 5-t hi apent al ene) (2- net hyl - 4-(4' -n-
hexyl phenyl i ndenyl ) zirconium di chl oride 40 19 AUG 2003
di mét hyl si | anedi yl (2- net hyl - 6- thiapeuualene)(z met hyl -4-(4' - n-

hexyl phen _ - ‘e
dlnethyls%]g%g QI&H QTky 9&& g oxapentalene) qgfgy%44_(4

n- hexyl ph&nffT &&&V%Pﬁsaﬁﬁﬁr&%ﬁbﬁf g%’%l%)?sz/ 990023 1 9 AUG 2003 33

di et hyl si | anedi yl (2, 5- di net hyl - 6-t hi apent al ene) (2- et hyl - 4- (4" -
n- hexyl phehypkethybyidanediyd 6d+netnjileld-erapentalene) (2-methyl-4-(4'-n-
di met hylssinegpeghyd(AnaRhRY ) z fr orARANHALRIS) (& met hyl -4-(4' -n- 5
hexylphenylindenyl)zirconiun1dich|oride

d hyl [ |
o pren B SRl e s Dt

di met hy! siesxeaPreIyLindeny Pzﬁr%HﬁéhFéF}émJ(d? net hyl - 4- (4' -n-

hexyl phenyl i ndenyl ) zirconi um di chl oride
di et hylcsidiagesy ys {1aneddy g2 hydthi-1e6apeaped tilehe P ¢ pahduby144¢ 44 ¢ m-

hexyl phenyl, 'xggﬁﬂé(ﬁ))lﬁid%‘ﬁwwHﬂéﬁrﬁﬂlmoﬁb.gﬁléﬁde
di met hyl si | ahedi ylI( di met hyl - 6- oxapent al ene) (2- net hyl - 4-(4' - n-

hexyl phenyl.i nden Zirco m di.c
Gt ot byl SRS AV {Legi Ry | SR R Eh T2 ABR R EA ey A
hexyl phenyldi’ ndehs¥yaheayhi ude Rl OAigFPaéum dichlorid

di et hyissi | anedi yl ( 2- net hyl - 5- azapent al ene) ( 2- et hyl - 4- (4' -cycl o-
hexyl phenyimadR{pys )1 atleds 9D 2metimfll-aFpHenl5>-5-azapentalene ) (2-methyl-4-

di'net hyl si L;auﬁdha,t@mwxha@nﬁz,amesammeal(cmmaI -4-(4"-cycl o-
hexylphenyllndenyl zi rConl umdichl or

di met hyl si J.anedi yl (2- met h pent al ene) (2-

(4T Gyl RSB ASRaRY (3 DT NP Ee R 07 P A StRatens) (S4me thy1-4-
di et hyqos|(I4anEdP%XlPWVﬁdeW)HHWF%lwaﬁ?érl?tlaFé%) (2- et hyl - 4-

(4' - cycl ohexyl phenyl i ndenyl ) zi rconi um di chl ori de

di net hyl sidimeenyys { anaatipy | 2 b diaerhyb- azongrhab oo  (2-methyl -4-(4835n-
(4' - cycl ohgxyh phemyil iddeny ) 3 74 & GRminU A eh 1Y i@l de

di et hyl si | anedi yl°( 2, 5- di net hyl - 4- azapentalene)(Z met hyl - 4- (4" -

cycl Ohe}.@“dpl ngisﬂer}PQd)ly& Eog]-cﬂmeqlh Tl g—azapentalene) (2-methyl-4=(4’'-n=-

hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-methyl
-4-(4'~n-hexylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl{2,5-dimethyl~-N=-phenyl=-6=-azapentalene) (2-methyl
! -4~{4’-n~-hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl (2-methyl-4-thiapentalene)(2-methyl-4-(4'-n-
35 hexylphenylindenyl)zirconium dichlexide

dimethylsilanediyl(2-methyl-5-thiapentalene}(2-methyl-4-(4’-n-
hexylphenylindenylj)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-thiapentalene}{2-methyl-4-{(4'-n-
hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(Z2-methyl-4-(4'-
n-hexylphenylindenyl)zirconium dichloride
45
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40 di et hyl si | anedi yl (2, 5-di net hyl - 6- azapent al ene) (2- et hyl -4- (4" -
cycl ohexyl phenyl i ndenyl ) zi rconi um di chl ori de 19 AUG 2003
di met hyl si | anedi yl (2, 5- di net hyI N- phenyl - 4- azapent al ene) ( 2- et hyl

-4- (4 -Cyac'm%fegﬁxtpf i SE& QAL mfﬁ s 8 10 ety 3990§§ 19 ALG

2003 34 ane pent ene
(2- net hyln'I‘eC‘X éh’fﬁ‘?’ﬁd@h um di chl ori de

di et hyl si | anedi yI (2- et hyl - 4-t hi apent aI ene) (2-met hyl -4- (4" -
cycl ohexylimeehyl 5 hberediyai( 2 enet hyh-di-olthpentelene ) (2-methyl-4- (4’ -n-
di met hyd §{d>3@dii}{ Zrd@iiy ki PedtiviP@REAL PRI 2- met hyl - 4- (4" -

cycl ohexyl phenyl i ndenyl ) zi rconl um di chl ori de 10

dlrrethyl | an 2- 6-t.hiapent al ene) (2-nethyl -4-(4'-
cycl ohex 1 RER #h% BT CHEBeT gl ene) (2 hechyl-4-14 -n-
di net hyl §1€|xa’:1@ ByYYn |1rié%-¥1§/¢n14mt Higpeexidene) ( 2- et hyl -4-(4' -
cycl ohexyl phenyl i ndenyl ) zi rconi um di chl ori de 15

di rrFt Eyd sam@r&ﬁslnylia%ae‘zthlmtzhainﬁjhbgapm@l%e» (2- :ﬂ@&ﬂml-1441 64 n-

cycl ohex %igm/ [

di et hyl sﬁqﬁﬁgégyf rren%A FEP&%)%?perc\iga gé\ié 2-met hyl -4- (4" -cyclo- 20

hexyl phenyl i ndenyl ) zi rconi um di chl ori de

di net hyl llﬂl%*iédifli-%?er?’é’cﬂ%ﬁ S-inaidat af eIt AR ERS } (ZTEFhY Ly bt T -0

hexyl phermdsxyigbayy} zideaydi) air eprehim diighl o6ide

di met hys si | anedi yl (2- met hyl - 6- oxapent al ene) (2- et hyl - 4- (4" -cycl o

geXYLEh?Q%ijﬁam¥l%3Hédi Hﬁﬂgfuiﬁgﬂh dG-oxapentfgsne)%%;ﬂeth %44 (4*=n-
i'met hy e met hy -

cyel onexyl AR F*‘%f"d% ATEL R dnf RIS

di met hyl si | anedi yI 5- di_net hyl - 6- oxapent al ene) 82 met hyl - $4 -

cycl ohexyd ey Fhﬁ%}ﬁﬂl)'-"ﬂ-l(?C’Bﬁ%‘dl‘éﬁf‘%ﬁ"ﬁféene (2-methyl-4-({4’-cyclo-

di met h3® sidxyietepyindemyiy kidceriapediahbre)de?- met hyl -4- (4' -tri- 35

met hyl si | yl phenyl i ndenyl ) zi rconi um di chl ori de

di met hyl Sdm@masmyiié’nmtyhyb =R ARANSN L AL SAN) (12188 | Byhedny(144= 4 =cyclo-

met hyl si |y, ELO0 UM Qi e 40
di met hyl si anegl y% 2- rret %F 6- azlapentlg ene &(132 met hyl -4-(4' -tri -

met hyl SI Igll phen¥l i nderg/ zirconi um di chl ori de
imethylsilanediyl{2-methyl-6-azapentalene)(2-methyl-4-(4'-cyclo-

hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4’ ~cyclohexylphenylindenyl)zirconium dichloride

o
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'=-cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene){2-methyl-4-
35 (4'wcyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-
cycleohexylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4°’'-
cyclohexylphenylindenyljzirconium dichloride

dimethylsilanediyl{2,5-dimethyl«N-phenyl-4«azapentalene)(2-methyl
=4=(4’'=cyclohexylphenylindenyl)zirconium dichloride
45
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di met hyl si | anedi yl (2- et hyl - N- phenyl - 4- azapent al ene) ( 2- net hyl - 4-
(4' -trimethyl silyl phenylindenyl)zirconium di chl ori de 45 0732/ 9900259 AY6 2808
2003 35 ‘di net hyI si | anedi yl (2- met hyl 3l phenyl - 5- azapent al ene)(2 nmet hyl - 4-

(4-tr|rrethls l. i Zi rco deC

di met hyl s ‘ééﬂ'% H?"Fé%ﬁ??f RT%/ ;ﬂ)‘f' }p{ﬁyg Igz%}beé’r’(t a?eﬂ%ﬁ?t@é

(4" -tri net(ﬁymé‘FF%'dTéﬁyrFﬁﬂ €BK 1 LPARYEN P F o um d’-"h °nde
di et hyl si | anedi yl (2, 5- di net hyl - 4 azapent al ene) (2- net hyl - 4- (4" -
trimethyl aiﬂny{;WHMdﬂadewtZ&hw@m—untmmxwaildae;Loz-methyl 4-(4'-
di met hylgsicla p gﬁ% Qaﬁaéﬁyl)zqreéamt&m%me met hyl - 4- (4" -
trinmethyls phenyl enyI Zirconium di chl ori de

di et hyl si | anedl I (2 5- di et hyl - N- phenyl - 4- azapent al ene)hé(

(2- met hy| Simeghyisiianesyrs (2 yismglyPr AL ERB N A EArdr { e i s
di net hyl sucbramehlewl(sﬂx@ydnmnM)mphenw -Bicidapéde al ene) -
(2-nethyl-4-(4"-trimethylsilyl phenylindenyl)zirconiumdichloride

?r:s {Tﬁt Ihg:cf dll E Aaﬁl?aen%ﬁﬁgyll%Amétlmy?nﬂgm.ﬁi%ﬁ@)tﬁgeﬂgf (Wlmedny4-al (4~ 20
di rre%/hyl siP, Fg’ rré’tL ?ergﬁtqr#apeng%e%\lé‘) ?Sr ?hyl 4-(4" -tri -

nmet hyl si | yl phenyl i ndenyl zirconiumdichloride 25

di met hy| sidimathy s lanesiny (2 Girdirasenl af S pPerheteRA - (#-Pathytid-(47-
met hyl si | ycthhehq*ylrrdmyﬂ)zdtzrm}dmzumdncm ctickdodidemet hyl si |l anedi yl (2,
S5-di metiwyl - 4-t hi apent al ene) (2-nethyl-4- (4 '-

tni met hyl @byt %Mdd&@@pﬂz%}5@%@9&%&%1&*&5@5&9&@ (2-met yl-d4-(4'-

di-net hyl si | g | \(2-me
L1 et byt SPEIP RO Dbk gl e ety 4 (4

di rrethylsHanedli/I(Z rreth I-4 oxapent al ene) (2-met hyl -4-(4'-tri- 35

met hyl si | @ipathy ?r#i@é#?flP-y,’zl?th#rdr@#ﬁRﬁﬂt@éene)( -methyl-4-(4'-cyclo-
di et hydos ihexgddhgny2ingenhy ) z eanapent &t elve)ide- met hyl - 4- (4" -tri -
met hyl si | yl phenyl i ndenyl ) zi r coni um di chl ori de 40

?r{e [nﬁ;r\g: f'dlﬂ\eeﬁwéil?m@%&gﬂ:ff %é@ﬁayﬁegté&%(a&eﬂss Wimednyd-aL {d ~-cyclo
di et hyl S¥1| a?lrea 3%52"“%%3 %%hrﬁ%n}mgxg%enfeﬁ ene) (2-met hyl - 4- (4" -

trinmet hyI silyl hen i ndenX zi r coni um di chl ori de
dimet y151laned1y -methyl-6-0oxapentalene) (2-methyl-4-(4'-cyclo

hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene) (2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene) (2-methyl-4-(4'-
J cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4~-(4’-tri-
35 methylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-tri-
methylsilylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl=-4-(4’-tri-
methylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N=-phenyl-4-azapentalene)(2-methyl-4-
(4’-trimethylsilylphenylindenyl)zirconium dichloride
45
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45 0732/ 990023 19 AUG 2003 36 dinethylsilanediyl (2,
5-di net hyl - 6- oxapent al ene) (2-net hyI -4- (4 '- trinethylsilyiphenyRigndlsspa3)
zi rconi um di chl ori de

di met hyl si . anedi met hyl -4- (4' - ada-

mant yl %heﬁflfnﬁaﬁla% mﬁ %fﬂrﬁ'%ﬁ’é’ﬁr r? ef 2 azapexmle“%(‘?'meth&";'
di met hyl sﬂFan‘é’élF%t(hZ’alﬁéﬂH}Ph@%z’@ﬁéﬁt’bPé‘l‘fé)c(“zl-‘ﬁ‘ef’h‘fﬂl‘l%l(d& ada-
mant yl phenyl i ndenyl ) zirconiumdichloride 10

di net hyl sigh apesly vd {1anwat iy | 2 namanent phene)(2arepbit aYerled'(2afiethy1-4-
nantylp QM"E%#%R@%yIéh&g?ﬁﬁéﬂ?ﬁynﬁgh9i £¥Econ1um dichloride

di met hyl si'l ane N-phenyl = 4- azapent al ene) (2- met hyl -

(4' -adamant yl phenyl i ndenyl ) zi rconi um di chl ori de 15

di net hyl si¢EBA Ewlysp(lzmﬁéﬂmwzﬂmﬁybys—%ﬁﬁ@ﬁpépbﬁ%xfﬁﬁ@{chm Y-(4'-
(4' - adamantyingbeyhdilydehghy kindsoylori oéetiugy iddehloride

di nmet hyI si | anedi yl (2- met hyl - N- phenyl - 6- azapent al ene) ( 2- net hyl -4- 20

(4 - aday %LQ%MN&QW& zlsrrﬂ%teﬂyﬁl@mz%rM%alene) (3meshye-(4-

Shgﬁéﬂm SRS FY PP Lo ATRTa) £ S JaenfotTae -4 14

di net hyl si | anedi yl (2, 5-di net hyl - 6- azapent al ene)(2 nmet hyl -4-(4' -
adamant yl @h@ﬂyhylﬁdmmeﬁzylb%fﬁmtbh oHirlenyl-4-azapentalene) -

di met hyl si(kanethyl{4 (3~ dtmitdnyl4idy peertdl iedehy 2) nistdoplivdg- diikthloride
adamantpg phenyl i ndenyl ) zi r coni um di chl ori de 30

51'4”1(92 hy ;gldllﬁagﬂ*yélg%n%fsgyg{;i @Jcﬁlrklgeﬁfﬂyﬁ (F%&?qpenéﬂp%mﬁznm hyl
*éh\%" g TEE ey Qﬂi%“"élé‘?gﬁénfa TSR dishiaridss

~di met hyl SI ane
-4-(4' - adamant henyl i nden | ) zi rconi um di chl ori de

di n”et hyl sﬂll&ﬁéérﬁfﬂ(lznméﬂmw Mmathyapéntianantedenel (RAneahyl-4 g -tri-
mant y| @eemekhptieniy Iphenyd ondenmldizinboniwe di@hloride

di et hyl si | anedi yl ( 2- net hyl - 5-t hi apent al ene) (2- net hyl -4-(4' - ada-

gantngPe@¥hb@§§ iiﬁaﬁéﬁ& o0 LBy hhofh entalene)%;-mgzh i 4-%? -tri-
i met hyl s ada-
mant yl pherlrlnyl%|H ff])%hrzglg c%n?ur#lg %ﬁqﬁ% %9%‘? 90023
25 dimethylsilanediyl(2-methyl=-6-thiapentalene)(2-methyl-4-(4’'=-tri=-
methylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'~
trimethylsilylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
! trimethylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4~-oxapentalene)(2-methyl-4-(4’'-tri-
35 methylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl({2-methyl-5-oxapentalene)({2-methyl-4-(4’'-tri-
methylsilylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6-oxapentalene) (2-methyl-4-(4'-tri-
methylsilylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride
45
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dlnethyIS|Ianed|yI(2 5-di met hyl - 4-t hi apent al ene) (2-net hyl -4-(4' - 19 AUG 2003
adanantylphenyl|ndenyl)2|rconlun1d|c$gor|de
di met hyl si | anedi 2, 5-di net hyl - 6-t Hl apent al ene) (2- net h

5
adarrantyuﬁwylﬁaimqlzw@oﬁ. APt -Sregapentalene) (2 etnyl 447
. di net hy| srimertdeily i { 1l pharyllinde sy hpimcendnm) d chdqide- 4- (4' - ada-
nantylphenylindenyl) zirconiumdichloride 10

di rrft lhy' Sai gﬁxkizné@fﬁy(lr-aeexﬁpﬂu@éa BLh e} (Wmedni s AdP—ada-
mant yl p en m

di met hy ST ﬁ%?% %W%%] grggapentéféﬁgffggnethyl-4-(4'-ada-
nantylphenyllndenyl) zirconiumdichloride 15

di met hyl sdimatdgilghl @nediyli (Remhyhy U= pregsenntsbers ( (2-methyl =4-((44'-ada-
adamant y| pdesiipghedeDyhderyigenraon bt liehideide
dinethylsilanediyl(z 5-di met hyl - 6- oxapent al ene) (2- et hyl - 4- (4" - 20

adaman g ' -
dlnethé¥s$+é% H§ Xéaiﬂ¥f bg éjy %ﬁgiz ene)(2 Fezh¥l €tﬁﬂ ada
(trlfluorﬁﬁ%ﬁﬂﬁﬂ f &Hiﬁfﬁﬂ% 8 %1d|chlor|de 25

di net hyl si | anedi yl (2- net hyl - 5- azapentalene)(z met hyl -4-(4' -tris
(trifl uor eiredtnyllpidehed phierdHmehbiphyliJphienydnf vdg abesttadengp( 2-methyl-4-
di met hyl sy i ancgimgh¢ 21 pedipl indeagz Bpeivicaindne) d2embidiye- 4- (4' -tri s
(trifly ronethyl)nethylphenylindenyl)zirconiun1dich|oride 30

B i
Ei|4m3§ hy| g?famf‘@tﬁ#%‘a eaﬁ h?ﬂ?/ 81)\?2’51{ e‘rfg’f(z i%ﬂh% 4 35

(4" - trls(trlfluoronethyl)nethylphenyl|ndenyl)2|rconlun1d|chloride
di et hy| sdimetdgilplil 2nediyiyi2-Nephphyi~mheayaper zdmarapl enekpt hylethyl-4-
(4" -trize(t4ifddemaniel biydn)yEinkdehpheniddondany 8 eh Yexdreum di chl ori de 40
dinethylsilanedin(Z 5-di met hyl - 4- azapent al ene) (2- net hyl - -4- (4" -
tris(trif h e nyl h e '
i mot hyl SR gé*%%fﬁ R ”ﬁtg AL
trls(trlfPﬁ%W RYERFEIIRATY §ﬁ§F? %ff 35 Sim dichloride 45
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25 dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4’'~-

adamantylphenylindenyl)zirconium dichloride

dimethylsilanediyl({2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-methyl
) -4-(4’-adamantylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene) (2-methyl
35 -4-(4'-adamantylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4’-ada-
mantylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-5-thiapentalene) (2-methyl-4-(4'-ada~
mantylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4’-ada-
mantylphenylindenyl)zirconium dichloride
45
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38 dinet hyl si | anedi yl (2, 5-di net hyl - N- phenyl - 4- azapent al ene) ( 2- 19 AUG 2003
met hyl -4-(4'-tris(trif luoronethyl)nethyl phenylindenyl)zirconium
di chl ori de 5 di net hyl si |l anedi yI (2 5-gignmet hyl - N-- phenyl - 6- azapent al ene) (2- ..
met hyl - 4- (4" - | |chlor|de
i ot byl s ReEy ng%‘ﬂﬂf reEEr Yy %&%lg%h@f%%f PR &
(trifl uor8ﬂﬁ’f‘?f§/tr ﬁgﬁbﬂ%‘ﬂw ﬁdéﬁ PY9Tr chl ori de

di met hyl si | anedi yl (2- net hyl - 5-t hi apent al ene) (2-nethyl -4-(4'-tris

(_t rifl uor dinpétlyy)sigianetd pheR/lS-dderyhy k+¢-cdriiapenta drier(i2dmetbyl-4-(4 " -
di net hylss bhanesh yighenyel igemBfirepsniml Greloc2iget hyl - 4- (4' -tris
(trifluoronethyl rret hyl phenyl i ndenyl ) zi rconi um di chl ori de

di met hyl si . anedi tal th

tri S(t?/l f flgBe 1?1%]{ a}‘ﬁﬂ%ﬁ%ﬂ%&%ﬂnée%ya%] ggﬁz {Jé e X’grl d& FGdas
di met hyl smaaﬁbbnrgﬁmledavh%kmwewm%Jp%frk%l Re) (2- rret hyl - 4- (4' -
tris(trifluoronet hyI ) met hyl phenyl i ndenyl ) zi r coni um di chl ori de

di et hyjlos igh ABERY 1 {12neBt Pyl 2-4redhghent ok ARe)xb2en®] (Bmedhiyd- 4L (4 S-add5

(trifluor anyh) &idariiha di chl ori de
di et hyl s?‘?gxﬁg QG{W%%EQ Sfc%)%apent al ene) (12 met hyl - 4- (4 -tris

(trifluoronethyl rreth Iphen | i ndenyl ) zi rconi um dj ¢ Ior

di met hyl sAiBf 1(12“r"r€%h 1 SR peht F RS A2het 'l“‘e& i E’TH 'sada-
(trifl uor eretniphsmtlipipneh\aincesayn) ¢i¢@Fiige di chl ori de 35
di met hylssi | anedi yl (2, 5- di net hyl - 4- oxapent al ene) (2- met hyl - 4- (4" -

tris(triflugeonetdinlanent iy peaineoBeIyd Jadabents Llene) (@Rneth@b-4- (4 -

di‘met hyl si;sangch yidreny1 dha&t;hy| zz@c@%ﬁﬂﬁ”ﬁl@h‘ieﬁié@ met hyl - 4- (4" -
tris(trifluoronet hyI ) et hyI phenyl | ndenyl ) zirconi um d| chI oride

di met hyl si |, anedi ne) (2- et -tert- 40
DUt y| phen g PREBYASAPFOLRY (n e REPY fed -onepenaldne) (2net i 2d- (47
di met hyaGs |aF’aﬁé%ﬁ3§/]|F(hEnﬁfé%h‘}?ﬂ151 )G-laFQHWH‘ slighdeapdmt al ene) (2- et hyl -
4-(4' -tert-butyl phenylindenyl)zirconiumdichloride 45
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285 yl phenxk:&@iﬁ@}w&ymwmp&bmmmﬂl)@Imk@dsmﬁn QE3RA9P04R3 1 9 AUG

25 dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-{4’'-tris
(trifluoromethyl )methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4’'-tris
(trifluoromethyl)methylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl (2-methyl-N«~phenyl-4-azapentalene)(2-methyl-4-
(4'-tris(triflucromethylimethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
" 35 (4'-tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2~-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-tris(trifluoromethyl )methylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'~
tris{trifluoromethylimethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'=
tris(trifluoromethyl jmethylphenylindenyl)zirconium dichloride
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25 {trifluoromethyl)methylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4’-tris
{trifluoromethyl)methylphenylindenyl)zirconium dichloride

30 dimethylsilanediyl(2-methyl-6-oxapentalene)(2~methyl-4=(4‘=tris
(trifluoromethyl)methylphenylindenyl)zirconium dichloride

dimethylsilanediyl{2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
35 | _
dimethylsilanediyl(2,5~dimethyl=-6~oxapentalene)(2-methyl-4-(4"'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-azapentalene)(2-ethyl-4-{4'-tert-
40 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5,6-di-hydro=4-azapentalene)(2=ethyl=-
4-(4'-tert-butylphenylindenyl)zirconium dichloride

45 dimethylsilanediyl(2-methyl-4-azapentalene)(2-ethyl-4-(4'-tert-
butylphenyl-tetrahydroindenyl)zirconium dichloride

40



0732/990023
di phenyl si | anedi yl (2, 5- di net hyl - 6- oxapent al ene) (2-net hyl -4-(4'- 5 19 AUG 2003
tert-butyl phenylindenyl)zirconiumdichloride
di met hyl si | anedi yl (2- met hyl - 4- azaperggal ene) ( 2- met hyl i ndenyl ) zi r- coni um
di chloride 10 . , .
dinethylsﬂﬁ@&ﬁ@&??f%?ﬂ?ﬂﬁﬂ+§F?gggg%ﬁiaﬂﬁﬁfgﬁgs %Eﬁ%@éﬁyPr%%&%ﬁn%‘ fr Tt 85h um
di chl or i dutailrbenyl srdenyddiz}Feon gt Iich6o838ent al ene) (2- net hyl i ndenyl ) zi r -
conium di chl ori de 15
di net hyl sidranediey|  2neiylye~bz phertdlefeqr apesntitailone) § 2-retthyutyl adeny| )

zi rconi IGhLo : - i i de

dinethf%g?ﬁgﬁgé?e#gg%Hgfﬁ§P}KEﬁ%gﬁ?ﬁF§?azapentaIene)(2-nethy|- 20

i ndenyl) zi rconi um di chl ori de . .

di met hyl sclllﬂm‘\'-édilyﬂQDWWI2-"N‘3M'—%}Qi’éﬁ%}ﬁ%yéﬁ&g%@?ﬁﬂt@}@ei) htrenyl)

ZirconiandﬁhylLQFKde—ﬁﬁtt—butylphenylindenyl)zirconium ichloride

- di met-hyl si | anedi yl (2, 5-di net hyl - 4- azapent al ene) (2- net hyl i ndenyl) zirconi um
di chl Oﬁbd& di fﬂﬁ& X!|d§ﬁ NAdibYhé 2npr Hi-FBLhYL s sAzapeat ahen@-r2preppyl 4 ndenyl )

Zlreon un]&}gh Or# & lindeny])zirconiym dichloride

di met hyl st4 ‘afEdtyPE oY R RTT R HESY P AT a2 apent af ene) (2- met hyl i ndenyl )

zirconiumdichl oride dipethylsiIanedi{I(Z,S-dineth¥l

- N- pheny| b Bretapenray Ehe)((2-mgchyktinphend én§tazapert s e m (G PREBY L ot
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zi r conzam 4li -eddrar-bdeylphenylindenyl)zirconium dichloride A
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dimethylsilanediyl(Z,5-dimethyl—N-phenyl—4-azapentalene)(2,6-di-
methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride

25 dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-methyl
-4-(6'-tert-butylnaphthylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl«N-phenyl-6-azapentalene) (2-methyl
-4-(6'~tert-butylanthracenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methyl-4-phosphapentalen)(2-methyl-4-(4’'-
tert-butylphenylindenyl)zirconium dichloride

diphenylsilanediyl{2-methyl-5-thiapentalene)(2-methyl~4-(4’'-tert-
35 butylphenylindenyl)zirconium dichloride

methylphenylsilanediyl{2-methyl-6-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride

40 methylidene(2,5-dimethyl-4-thiapentalene) (2-methyl-4-(4’-tert-
butylphenylindenyl)zirconium dichloride

dimethylmethylidene(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride
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dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-
indenyl)zirconium dichloride

25 dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methylindenyl)
zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-6-azapentalene) (2-methylindenyl)
zirconium dichloride

30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene) (2-
methylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene) (2-
35 methylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methylindenyl)zir-
conium dichloride

40 dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methylindenyl)zir-
conium dichloride

dimethylsilanediyl(2-methyl-6~thiapentalene)(2-methylindenyl)zir-
conium dichloride
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dimethylsilanediyl(2-methyl-4-azapentalene)(indenyl)zirconium
dichloride

25 dimethylsilanediyl{2-methyl-5-azapentalene)(indenyl)zirconium
dichloride

dimethylsilanediyl(2—methyl-6-azapentalene)(indenyl)zirconium
dichloride

30
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(indenyl)zir-
conium dichloride

dimethylsilanediyl(2—methy1-N—pheny1-5-azapentalene)(indenyl)zir—
35 conium dichloride

dimethylsilanediyl(2~-methyl-N-phenyl-6-azapentalene){indenyl)zir-
conium dichloride

40 dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(indenyl)zirconium
dichloride

dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(indenyl)zirconium
dichloride
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30
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40 dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride
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benzoi nde el
di‘met hy| Slgﬂn ﬁ?ing]h FE@S lalN eg (azzaﬁgnta?.ene}su methyl
ben20|ndenyT§ ) BHIS %ﬁ&@ fenoriad _

dlnethyIS|Ianed|yI(2 met hyl - 4- oxapent al ene) ( 2- net hyl - 4, 5- benzo- i ndenyl)
Zi r coni unddetiydsiidenédiyl(2,5-dimethyl-N-phenyl-6-azapentalene) (2-methyl

di met hylosi-k apiesiwlialdefel jyd rdonaxapéididlaaiae( 2- net hyl - 4, 5- benzo-
indenyl)zirconiun1dich|oride

di et hy! Sk A0a) X I%%nggi SeRhopenlal feht a1 0Rd [W-nde Ry PN FenlyRdeny )

Z|rcon|um
d|nethylsﬁpgﬁﬂ%ﬁkﬂﬁffoglﬁw PT3%%xapent al ene) ( 2- et hyl - 4, 5- ben-

zoi ndenyl ) zirconiumdichloride
25 dimethylsilanediyl (2-methyl-5-thiapentalene)(2-methyl-4~-phenyl-

indenyl)zirconium dichloride

dimethylsilanediyl (2-methyl-6-thiapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride

30
dimethylsilanediyl(2,5-dimethyl-4~thiapentalene)(2-methyl-4-
phenylindenyl)zirconium dichloride

) dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-
35 phenylindenyl)}zirconium dichloride

dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-5-oxapentalene}{2-methyl-4-phenyl-
indenyl)zirconium dichleoride

dimethylsilanediyl(2-methyl-6-oxapentalene)} (2-methyl-4-phenyl-
indenyl)zirconium dichloride
45
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di et hyl si | anedi yl (2, 5- di net hyl - 6- oxapent al ene) ( 2- net hyl -4, 5- ben- 20

zoi ndenyl .) zi rconi um di chl ori de 19 AUG 2003
di met hyl si | anedi yl bi s(2- met hyl - 4- azapgnt al ene) 2| rconl um dichloride 25

di net hyl si | anedi IS \ z alene ride

di met hyl sPEBRER ij/ﬁla'l %é gﬁ £ryfll dé'mﬁfggg HERENE (énf"egl"%ﬂT i de 30

di met hyl sphaméb#rgdqm@()pmwm Kishéryides- azapent aI ene) zi r coni um
di chl ori de di et hyl si | anedi yl bi s(2- et hyl - N- phenyl - 5- azapent al ene) zi rconi um

35 d'Ch'°ﬁhﬂ6t%glsllaned1yl(2 , 5-dimethyl-6-oxapentalene) (2-methyl-4-

g: (r:rﬁlt 2?/:53&%8; chiégwg()gl | y:}%gh?gﬂd@ azapent al ene) zi rconi um

|SI di met hyl - 4- azapent al ene) zi r coni um
di chl ori de di et hy IS|Ianed|¥Ib|s(2 - di net hyl - 6- azapentalene Zi rconi um

di chl or i ddinstiysg/leoed2l (2 -grerbe!l térarappntalene) (2-methyl-4, 5-benzo-

di net hyl siihdaeyll ydibicefi2uh- digtatdnideN- phenyl - 4- azapentalene)2|rco- ni um

di chl oride -

di met hylesighgne Q g%& a%(eal?lfji ’i\éll = BE PASHL 202 AE PPEMANGNED 76 L8202 NI UM

di chl oride | aned g@k¥ 4.nethyl - 4- thlapentalene)2|rcon|un1

dlchlorldé'n 5" rﬁyp§|Ta dl bIS(2 met hyl - 5-t hi apent al ene) zi r coni um

di chl ori de di net hyl si |l anedi bIS - et hyl - 6-t hi apent al ene) zi rconi um

di chl ori deimstily kesitliepedivh %HhBﬂSEQEQFRﬁHﬁéﬂﬁy? Rmatagént e? BRBZPr coni um

di chl ori dandenel Jydrsiohdneddidilicgi2e5- di et hyl - 6-t hi apent al ene) zi rconi um 20

di chl orjygde :
dimethylsilanediyl{2-methyl-N-phenyl-4-azapentalene)(2-methyl-
4,5-benzoindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl~N-phenyl-5+~azapentalene)(2-methyl-
20 4,5-benzoindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-N-phenyl-6-azapentalene)(2-methy1-
4,5-benzoindenyl)zirconium dichloride

25 dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4,5~
benzoindenyl)zirconium dichloride

dimethylsilanediyl(2,5~dimethyl~6-azapentalene)(2-methyl-4,5~
benzoindenyl)zirconium dichloride

30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4,5-benzoindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene) (2-
35 methyl=-4,5=benzoindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4-thiapentalene)(Z2-methyl-4,5-benzo-
indenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4,5-benzo-
indenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4,5-benzo-
indenyl)zirceonium dichloride
45
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di met hyl si | anedi yl bi s(2- et hyl - 4- oxapent al ene) zi rconi um dichl oride 25

di met hyl si | anedi yl bi s(2- et hyl - 5- oxapent al ene) zi rconi um di chl ori de

di mét hyl si | anedi yl bi s(2- et hyl - 6- oxaggnt al ene) zi rconi um di chl ori de B9 AlG 2003
di et hyl si_| anedi yl bi s( 2, 5-di net hyl - 4-Dxapent al ene) zi rconi um di chl ori de .
i ot hy| SPAATEHN YA BRBeaLEL (f 1 Reriet B b eRrHe o714 dgnPERPY S5 ci-chl o | de
Furt her ekenpbindeslylieintomionddchhbridean be used for the purposes of the
present invention are netallocenes as |isted above in which the zirconium
frag Ergnt a;mé@gmsimtaqbab}p(z ,F%hihé;hﬁ@f{—ﬂﬂi@ﬁ@ﬂtﬂfer?é_ )quﬁegﬁ@»mcsahl oride
nmono( 2, 4- di.- i ; . um nonochl ori de

nono( 2, é %%gﬁqe%&tlé%g%g%g%(glmdg‘c@lé&g% coni um nonochl ori de

nono( 3, 5-di -t ent - but yl phenoxi de) 0732/ 990023 47 zirconi um nonochl ori de
mono( 2, 6- dimethy InilpnpAdnbid -dethy il r¢orranantahees) ci-mgahyl-4, 5-benzo-

nmono( 2, 4- dhdeeghydipkenoun di)chlorideconi um nonochl ori de

nono( 2, 3- di - net hyl phenoxi de) zi rconi um nonochl ori de

mono( 2@; gg@gn@,ﬁémﬁ@m{g -n@fsﬁgeﬂgmersms%%i] meghyl-¢, 5-benzo-

nmono( 2, .phenox dg 1505 4L rconirum monochl ori

mono( 3, 4- dPIFRY WA BRERORT f&)° zf"f’:(’féﬁi um monochl ori de

nono( 3, 5- di - net hyl phenoxi de) 15 zirconi um nonochl ori de nonophenoxi de

zi r coni undpmete dldiaged Rph{-Ferby hyf prrarenitdéene] (aoethinl nbnodiengoi-de
nono( 3- netihgépdierexicde) um 2k chiloe@dé um nmonochl ori de nono( 4- net hyl phenoxi de)
zi r coniggm nonochl ori de nono( 2- et hyl phenoxi de) 25 zirconi um nonochl ori de

mono( 3- et Ryh cysﬂﬂg%d%%in gpéi.uq}n Qi snggak%-&tmwmétﬂs%_

zi'r coni um nMonoc ri. -Sec- | phenoxi
201n5Enyf321rcon1um ci orl ey P

dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4,5-ben-
20 zoindenyl)zirconium dichloride

dimethylsilanediylbis(2-methyl-4-azapentalenejzirconium
dichloride

25 dimethylsilanediylbis(2-methyl-5-azapentalene)zirconium
dichloride

dimethylsilanediylbis(2-methyl-6-azapentalene)zirconium
dichloride
30
‘ dimethylsilanediylbis(2-methyl-N-phenyl-4-azapentalene)zirconium
) dichloride

dimethylsilanediylbis(2-methyl-N-phenyl-5-azapentalene)zirconium
35 dichloride

dimethylsilanediylbis(2-methyl-N-phenyl-6-azapentalene)zirconium
dichloride

40 dimethylsilanediylbis(2,5-dimethyl-4-azapentalene)zirconium
dichloride

dimethylsilanediylbis(2,5-dimethyl-6-azapentalene)zirconium
dichloride
45
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30 zirconi um nonochl ori de nono(2-tert-butyl phenoxi de) zirconium
nonochl ori de nono(3-tert-butyl phenoxide) 35 Z|rconlun1nnnochfb9MM5ﬂm5
nono( 4- sec- butylphenoxide) zi rconi umpgonochl ori de

nono(4-tent - eno 2|r 0 chl ori ,

Tono( 2.1 SPEEATLE braensY ki A aay a’g\?ﬂ - EBRP R ARG gRe) 2irco-
mono( 4- i sBpEB QQiQﬁﬁﬁﬁylphenOX|de) zi rconi um nonochl ori de

nono( 5-i sopropyl - 2- met hyl phenoxi de) 19 AUG 2003 45 zirconi um nonochl ori de

nono( 5- i sapheely rsivameny , pPhos@xisdainis 920023y 1-O-Aldped8 Bedd) z izidoconi um

nmonochl @r PNH1244Ri s- (2-net hyl - 2-but yl ) - phenoxi de) zirconi um
nnnochlgrrggmnﬁﬁgizré di -tert-butyl -4-net hyl - phenoxide) 5 zirconium

nonochl ori de nDno(4 nonyl phenoxi de) zirconi um nonochl ori de

nmono( 1- naPRReBKY Yl arede shp 1 2rBRGERT of 1idE- aPEREE X MIAICRERIYR) 10

zi r coni umddohbotidsr | de nono( 2- phenyl phenoxi de) zirconi um nonochl ori de
nmono(tert-butoxid) 15 zirconi um monochl oride mono(N-net hyl anilide)

Zi rconiyym Q&ﬂ‘i&ﬂa%dqgm;(m&npywi@m dpefed 1 &id ARy aRnochl ori de

nnno(tert 5uﬁ% zi rconi um nonochl ori de nono(dii sopropyl am de)

zi r coni umb %ﬁﬁorlde nononet hyl 25 zi rconi um monochl ori de monobenzyl

zi rconi um nonochl ori de nononeop entg % Preference_is also given to the
Y

cor r espondiingt iy yrstiapediy Eoks (Ammesby EotrpduR@ente M IFir €8PS ng

|4 but adi esegisciod® um conpounds and the correspondi ng conpounds having a
2- (1-yeet hyl et hanediyl), 1,2-(1,1-dinethylethanediyl) or

,2 (1,2-di; H@Hﬁ)’iﬁﬁ%@%@yﬂ:)s(zbrSLEiQﬁetl?ﬁ—-EthQanéﬂxﬁ/aslten%)f%EE&ﬂ ot he present
i nv entloggcag} UQ% er conprise an organonetallic conmpound of the formula
(1 (M

dimethylsilanediylbis(2,5-dimethyl-6-thiapentalene)zirconium
20 dichloride

dimethylsilanediylbis(2-methyl-4~oxapentalene)zirconium
dichloride

25 dimethylsilanediylbis(2-methyl-5-oxapentalene)zirconium
dichloride

dimethylsilanediylbis(2-methyl-6-oxapentalene)zirconium
dichloride

30
dimethylsilanediylbis(2,5-dimethyl-4-oxapentalene)zirconium
dichloride

dimethylsilanediylbis{2,5-dimethyl-6-oxapentalene)zirconium
35 dichlorxide

Further examples of metallocenes which can be used for the

purposes of the present invention are metallocenes as listed

above in which the zirconium fragment “zirconium dichloride” is
40 replaced by

zirconium monochloride mono{2,4-di-tert-butylphenoxide)
zirconium monochloride mono(2,6-di-tert-butylphenoxide})

45
zirconium monochloride mono(3,5=di=-tert=butylphenoxide)
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40 where Mo is an elenent of main group I, Il or IIl of the Periodic Table
of the Elenents, preferably lithium magnesiumor alumnum in particular
al urfi num' 45 0732/990023 49 19 AUG 293 R20 are identical or diffdiSeAl6 20
are each a,hydrogen ato a. hal ogen_afom or _a, Cl - 40 gra such as
L oc hn BT SR AR eBoRefs 4 B2 PR B 2t RS RY Ayt 5 p i an
integer froml to 3 and .9 is an integer froml to 4. The organonetallic
conpounds zofcemienf aomabhlotide mosol R kévdisenethylphetetiged Lewi s aci ds.
Exanpl es of preferred organonetallic conpounds of the fornula (IV) are
trimet hyl gl pod UM olohbeh i fdd! !Hoﬁk!'(‘h,aléi'-l_né‘iﬂg??ﬁ{ér?&ﬂ'&erium
trihexylalumnum trioctylalumnum 15 tri-n-butylal um num
tri-n-propylalumnum triisoprenylalum num dinethyl al um num nonochl ori de,
di et hyl al aﬁﬁwqﬁ)ﬁ@eﬁfzm?%@)ﬁ TeRP§ bt A et Ry hbks Rl ori de,
met hyl al um num sesqui chl oride, ethylal um num sesqui chl ori de,
di met hy| al,@gtenian ydhodB] or e thaybat Léd dilimehyidl piikenosdideg opr opyl al uni num
hydri dg,g 20 di met hyl al um num tri et hyl sil oxide, dinethylalum num
triethylsiloxide ane, fJ uor o-tol yl al ane. The
catal yst &y5teM Gt g{&ﬁg’%?‘]ésent “!%E\E} ?\Ifllloqﬁr?l ?f‘%qggtyél?én%ﬁﬁgegy 25 reacting a
Lewi s base of the fornula (%%?and an on%anoboron or aqrganoal um num conpound
made up oRiGAPRLIHMOPRENIGFIRA HOPP( . WdirmehEPRRAA*idtlis is foll owed by
reaction with a solution or suspension of one or nore netall ocene
conpounds zatcédiiud aomskbalofidd moanghepixiaieal | y one or nore organonetal lic
conpounds of the 30 fornmula (1V). The activation of the catal yst system

can thefng:@SﬁfﬁH*Hd%gcﬂysriéﬂ‘HE%F§9§ﬁ%§§§QP%§nE£EJé¥jUCti0“ into the reactor

or else only 1n the reactor itse present 1nvention also describes a
35 process for preparing pol yol efins. The addition of a further chem cal
conpound ZSTEORAYR FEPEFPOPT IR MRECHIIIFEYIIPAERSR LN be

20 ‘

zirconium monochloride mono{4-methylphenoxide)
zirconium monochloride monco(2-ethylphenoxide)

25 zirconium monochloride mono(3-ethylphenoxide)
zirconium monochloride mono(4-ethylphenoxide)
zirconium monochloride mono{2-sec-butylphenoxide)

30
zirconium monochloride mono(2-tert-butylphenoxide)
zirconium monochloride mono(3-tert-butylphenoxide)

35 zirconium monochloride mono(4-sec-butylphenoxide)
zirconium monochloride mono(4-tert-butylphenosxide)
zirconium monochloride mono(2-isopropyl-5-methylphenoxide)

40
zirconium monochloride mono(4-~isopropyl-3-methylphenoxide)

zirconium monochloride mono(5-isopropyl-2-methylphenoxide)

45 zirconium monochloride mono{5-isopropyl-3-methylphenoxide)
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of additional advantage. To prepare the catal yst system of the present

invention, the 40 support material is suspended in an organic sol{\gEAl 2003
Sui t'abl e ‘sol vents are aromatic or alh hatic sol vents such as hexane,
hept ane, tol uene or xylene or hal oge ted h drocarbons such as nethyl ene

chl ori de B*THRMoWeAgreahteiAR MOnR arﬁﬁkﬁQHd sTE R A PugY ) chb BB ES2 ene.

The support can be pretreated beforehand with 45 a conpound of the formula
(1'V). Subsgegteiidny moabehbsr ide amoneQRphdids ext -blrey I-or-mehay( +pherxdde yadded
to this suspension with the reaction tinme being able to be from1 mnute

to 0732{F9gogcon 9 AUG g@&&%‘) a#gagorygnﬁglpﬁeggglgg y from10 mnutes to 2

hour s h&* pr Ot can I'So € reaction solution and
subsequent |y resuspended, or else the reaction solution can be reacted
directly wirtomivvosaenathlecidd ypoael 1veamrtdanode®r on or 5 or ganoal unmi num
conpound of the formula (I1). The reaction tine here is from1l mnute to

48 hours, ,pr&d e @b mbnbé RIS AT HBHLES-A4pbhtRoQge §. To prepare the catal yst
system.af the present invention, one or nore Lemns bases of the fornula

(1) can"be reacted with _one or ? oca abgtlca y active organoboron or
organoaluﬁfﬁfﬁﬁ%HT'EBHﬁﬁﬁ&ﬁﬁfqﬁ:mPﬂ8[ ot P9*198%)af erence is given to

reacting froml to 4 equivalents of a Lewws base of the fornmula (I) with
one equi valiendniofm acoochlenide oghpytextibpgosddpound. Particul ar preference
is given to reacting one equivalent of a Lewis base of the forrmula (I)

with one egiédaldNinofbcRl SO abiibi§ahdthydahiyeadp conmpound. The reaction
product of this reactionis a netallocenlun}fornlng conpound whi ch fixed

covalently.to the 0 terial | t fter be referred to as
ot rod YitSun mRrBrRle- B BobRlariarr ey hre R becauent| v 1111 brod
and the solid washed with one of the abovenentloned solvents. The 20

modi fi ed gépporiumepeechlorigiet meno(iterstd-bugydahidgd) vacuum However, the
additi @ of the individual conponents can also be carried out in any other

order. The;anpdiirdbABcRioXNfe RbnBPAEL: JBr3LY O&RIM: )cOMPounds, preferably 25
of the fornula (I1l), and one or nore organonetal l'ic conpounds of the

formila (|21 cér?:.&mh(ranogggfﬁ[érelddes% 81I;léthma.l:[ erial is preferably

25 zirconium monochloride monobenzyl
zirconium monochloride mononecpentyl.

Preference is also given to the corresponding dimethylzirconium
30 compounds, the corresponding n4-butadienezirconium compounds and
the corresponding compounds having a 1,2-(1-methylethanediyl),
j 1,2-(1,1~dimethylethanediyl)} or 1,2-(1,2- dlmethylethanedlyl)
bridge.

35 The catalj'st system of the present in\;ention can further comprise
an organometallic compound of the formula (IV)

S [MSR20,]4  (IV)
40 where
M*> is an element of main group I, II or III of the Periodic
Table of the Elements, preferably lithium, magnesium or

aluminum, in particular aluminum,
45



_ 0732/990023 _
carried out by dissolving or suspending one or nore netall ocene conpounds

of the formula (111) in one of the above-described solvents and
subsequently reacting it with one or re conpounds 30 of the for L),
whi ch i s/ are pr eferably |]ikew.se in 4%})ssol ved or sus}pended form m'r’hg‘lfﬁ ZMRJ
st oi chi ont’r i35S ddeBtofal (RR AESEERRE BhETRISHTD thPYEEPRER £ P to

or ganonet al | ikelageppatem o & Ke-For FUPAP (SUHD @§ Erdimetd@bkyl.1 to 10-4 : 1.
The ratio | Cpres-caahll,yci+ayp-dryldlidyd d0-@;=C 3-allldarwdifi ed support 35
material can be placed together with one of the abovenentioned solvents

ei t her gliléectisy aiﬁni}‘g%?‘?‘ol riltz gi_p_rhr{daactor or ina reaction flask. This

Is followed by the a I on o e mxture of a netall ocene conpound of
the formula (I111) and an organonetal lic conmpound of the formula (I1V).
However, 4t ¥ @nsdntagehdosiblet®ot- one or nore netal | ocene conmpounds of
the formula (I1l1) to be added to the nodified support material without

prior adflid i28afbmé¥a0ri@aeRBb@dd GfCRAROEEKNAfL fhe) fardnulizelise. The .
ratio ?6 L(%qllay ed EJ?\P rl.;4@ netal l ocene conmpound of the 45 formula (I11)
erably £ %O

is pre rom I mol to 10-2g : 1 nol. The stoichionetric ratio
of netall ocene conpound of the fornmula__(v) [sic] to the cocatal ytically
active ch@?ﬁ"@é?scggrmréﬁdt REITPTELGIH DD COMPoNnEs 20D X e formrbdiia (11) is
from 100 ¢(IVl) legelbrimethylagnmiewmbltriptbpidluminume 10-2 . 1. The supported
cat al yst syiSiseprepplaumised, dtf Hodiwl afl emibupolopiest gbdlwdinuowever, it i s
al so pegsibl g _bakyi MBumiGlung Nt r i On-HRpheHDNRIhM)d ti Des S drd 1b8RAI h@n pe used
| n resuspended 9t ML Al B8RO ALLAD: a1UAe B AN ABA AGab i S
aCt'Vat'o%‘['nE}? 0 |€ Ihat It Oh ers, the 9 thln or allow rlghﬁ_ e,

pol yner i Z4tiSoRVEXE YRR BPYRTR AR TBE N F M HRE™ GHISAY T PERE Fact or .
This prevityd aigmpayn SasYée & damgEhylplugiipugeedtidee cat al yst from
occur ri ngdikphydglbmsnumthydadade i ohiiisepyophbalwrounr hydihvedepr esent i nventi on
al so descdinza@dyaapuoiess tirdfme phighailioxddan dineafhydapahimer i n t he presence

of the cataletdy18Y8éLMMOf phbBgy 1 dHeSS pRht & MAIHopABny TaaRQ! YNEr i Zati on can
be eit hero_awl%qggﬁg%yrrerl zation or a copolynerisation. Preference is given
to polynerizing olefins of the formula

The catalyst system of the present invention is obtainable by
25 reacting a Lewis base of the formula (I} and an organcboron or
organcaluminum compound made up of units of the formula (II) with
a support. This is followed by reaction with a solution or
suspension of one or more metallocene compounds of the formula
(III) and optionally one or more organometallic compounds of the
30 formula (IV).

) The activation of the catalyst system can thereby be carried out
either before its introduction into the reactor or else only in
the reactor itself. The present invention also describes a
35 process for preparing polyolefins. The addition of a further
chemical compound as additive prior to the peolymerization can be
of additional advantage.

To prepare the catalyst system of the present invention, the

40 support material is suspended in an organic solvent. Suitable
solvents are aromatic or aliphatic solvents such as hexane,
heptane, toluene or xylene or halogenated hydrocarbons such as
methylene chloride or halogenated aromatic hydrocarbons such as
o-dichlorobenzene. The support can be pretreated beforehand with

45 a compound of the formula (IV). Subsequently, one or more
compounds of the formula (I) is/are added to this suspension,
with the reaction time being able to be from 1 minute to




2
R- CH=CH- R8732/9900R3and RO are identical or dlfferent and are each

hydrogen atom a hal ogen atom an al koxy, hydroxy, al kyl hydroxy [sﬂc@ AUE 2003
al dehyde, carboxylic acid or carboxylic ester group or a saturated or
unsat ur at ed hydrocarbon radi cal havi Ft& from1l to 20 carbon atons, in
parti cul ad8f howrs, trrefershiyofram dfsninptet teay hpersytihe puederctycaan

al koxy, hyer paylamd firbypdebxyrdfitdon 261wt (ehydd, sesdmepkile aci d or

car boxyl i %e@ﬁéﬁéncﬂ!d)u%r 8l sK tHeSirehct 264 ﬂiﬁtqgat ben i trlaat-begat ons
ConneCtlng %@%i hO ec8£a lcahﬂgsa gﬁngg fﬂﬂ3%r0|ef'ns are

1-ol efi ns sSuc Afc 9 Tex

4- et hyl>- Prﬁéﬂ?%lrﬂi“" EP’@H%“ éi')fyrtgﬁe éléi’ef'?l?% r&?&‘ﬁlﬁg W% or nene,
vi nyl nor bdegengs [em at maByte deoddc bavrs etHﬁﬁlfﬁaéhé}‘loﬁm A8neingkesmd® such
as 1, 3-buat adiuese Ty prepahexct entalpsscyyedtepentathemresenteiimyention,

met hacr yl ghg. oPasﬁéfeCliJea&spﬁsé@é YICRhbSEGMAR Q) heapnel yerEt&d NEidl opyl ene
or 35 eth '9“9 ﬁ%o\é%ﬁiﬁf&ﬁ NELEDGs WalddndBGs ﬂapro% SHofathingl ef i ns,

PR o borhiin, 115 R bhstenca. (R IS0 spdeita | o' ™

1, 3- but]é)dlcé’ﬁBw’b‘i’
pol yrer i z&zewnlite g @Hé#ﬁbl%/méﬁarc‘rfl adLlevits faser 8in t‘B‘%) WmBéBC‘I) P cul arly
pref er abl ynkr equdtaltemt266C2 ddmrtplgsscably sctigm Gompound. zseotbaxlar

pref er abl prbkorercd asla@0ehato rEaetpalyoms ictativabentat heLeais iwrkeooif
continuoushy @5 RALLNWYSGith o @i vADES oH 3088catdlyRakHliPract ive

4 0732/ 990023
S”ZBE”Z‘U‘OWP%% Ads rggg‘??‘é’? G efiafe e U ERALLEA R Lo 1 med '

tem
directly fFte 2589 oif é‘f’én‘i‘”&’r {15 %V"‘}Jse(?l &?’e&oa “a dry
powder OFURBOHL ﬁ@ﬁf*&férlaétl Ft+ wlils eﬁﬂ-ﬁa%*cﬁfvé’ﬁt refRriadefor 88 Uistifded
met er ed asuvapsuspetErdnali nThe Jesettios uspenwieonsredbasnuentdyt Hieltered
pol ymer i zahdobhé ysdidm whAspéeé podthTehezaf | the GbovbRetildneddsolvemdst.h Thiee ai d

of the acqoak¥sta ss»@p%mt%awﬁaqr eSefheh NMERE 98- a PR @RRAN[TEr i ZAtion s
pref erabl y,; %@Géke%%u o aHS E B L1 +6Q7 5 RBG, QuahNEomPlfddtd( 8hn dfsdigRd in the

ol yneri zat|
poly rled out in any other order.

The application of one or more metallocene compounds, preferably
25 of the formula (III), and one or more organometallic compounds of
the formula (IV) to the modified support material is preferably
carried out by dissolving or suspending one or more metallocene
compounds of the formula (III) in one of the above-described
solvents and subseguently reacting it with one or more compounds
30 of the formula (IV), which is/are preferably likewise in
dissolved or suspended form. The stoichiometric ratio of
metallocene compound of the formula (III) to organometallic
compound of the formula (IV) is from 100 : 1 to 10-4 : 1. The
ratio is preferably from 1 : 1 to 10-2 : 1. The modified support
35 material can be placed together with one of the abovementioned
solvents either directly in the polymerization reactor or in a
reaction flask. This is followed by the addition of the mixture
of a metallocene compound of the formula (III) and an
organometallic compound of the formula (IV). However, it is also
40 possible for one or more metallocene compounds of the formula
(III} to be added to the modified support material without prior
addition of an organometallic compound of the formula (IV).

The ratio of modified support to metallocene compound of the

45 formula (III) is preferably from 10g : 1 umol to 10-2g : 1 umol.
The stoichiometric ratio of metallocene compound of the formula
(V) {sic) to the cocatalytically active chemical compound of the
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To prepare ol efin polynmers having a broad nol ecul ar wei ght di strllpgtmmlmm
preference is given to using catalyst systens conprising two or nore
di ff'erent transition netal conmpoundsgje.g. 15 netallocenes. To renove

gﬂ(;l ys]'E . 0| S nSI(R&Fserre%ﬁ%rl'] tl% ol Pfl n,lopyrl fy Cg%e%rat'ﬁ%} ng.an; aI ulm num

al’um num 'th;fl am num-or
trii sobutqu aI gdnmtnum is advant ageous. Th| s 20 purification can be carried
out either in the polynerization systemitself or the olefin is brought
i nto contBigd stippbrtbe ddtalyerpevstemrwhnsbbseseddinecsdpafat ed of f again

prior te pdieadeation. iHveviele POl YdTRIIsEaLbONI NS IRM tRE ANl vaRlkatonBss
regul ator, andiyal, ehoahaC%ﬁ@%%l&ﬁetﬁgﬁ' 24 bt ugxg AP%espl B AP doch BEEESSary.

The total pressu emis r

Golrhn
2
pr ef er abl 574 RAWYESE H235H bé['rhe FREAEAHS oﬁﬁd FLs A aERRR 4 e§§‘é’ 1E¥nvention
i s enpl oyekkY ritaoffess ngentoridranct bﬁslé’@lal ﬂh% RQW@F%F%)WW&F”N
pr ef er abl yadalymt %9sBem ocdl Be8 fnokhed morly pnetke atdactbronTils fregehbs 7 -not

of trapgspitanimebabmpesitieh ok ené Vﬁrﬁ—s@hspﬁivéjlﬁitaﬁyﬁﬁaﬁﬁcﬁf vol une.
Suitable solyfhg LOELRY SRAl RA- 08I ;AUBPOS Gdagpapl cal 35 compound

according to the present 1 nvention an e catalyst systemof the
present invention are aliphatic or aromatic solvents such as hexane or

tol uene, EROATESEPYeRPEIOR 3450(RICHIPEFOR RLAFSS® dPELPRAPAEEAS 2By

hal ogenat etk fiydipod smeonen dlieh passertehdfefiechtorivgd system sfethted aromatic
hydr ocasbgassesitc invéAt fen 0-Tdiec pbbymbeivaeion Bef dree eiinhenduction of the

cat al yst ﬁé’r&é;?&ﬂy%ter&%tmrﬁ%&nta cbPYBidraBa@iopef ore activation of the
catal yst systemof the present i nvent ion in the poI ymerj zation system an

al kyl al umi unum 45 conpound such I met h um n fet h I al um num
triisobut YT RATENTSt 916 PaP "Lﬁﬁzo‘Pg ? ’e“rfyl
addi t i onaRt§BIE-Rht rdtfrced ?‘H‘?d‘ t e r ¥fAtdrato ﬁa‘?éeffleﬁé"B?%’ﬂ %6023"‘1 9 AUG
2003 1283a mwinogeni zhomore dHedogeni sk, @hoplkseivp ey droxy e e 18¥eBO¥%t
poi sons present aldehhée pl@fribekylIdi scid caddedbdxyliilte espet yyreupzati ®n system
in a conceptdtdedNof uhsHBr208at Ry&d¥dkbon radical having from 1 to 20
carbon atoms, in particular from 1 to 10 carbon atoms, which may
be substituted by an alkoxy, hydroxy, alkylhydroxy {[sic],
25 aldehyde, carboxylic acid or carboxylic ester group, or R% [sic)
and RP together with the atoms connecting them form one or more
rings. Examples of such olefins are l-olefins such as ethylene,
propylene, l-butene, l-hexene, 4-methyl-l-pentene, l-octene,
styrene, cyclic olefins such as norbornene, vinylnorbornene,
30 tetracyclododecene, ethylidenenorbornene, dienes such as
1,3-butadiene or 1l,4-hexadiene, biscyclopentadiene or methyl
/ methacrylate.

Particular preference is given to homopolymerizing propylene or

35 ethylene,‘copolymerizing ethylene with one or more
C3-Ca¢-l-olefins, in particular propylene, and/or one or more
C4-Cyp-dienes, in particular 1,3-butadiene, or copolymerizing
norbornene and ethylene.

40 The polymerization is preferably carried out at from -60 to 300°C,
particularly preferably from 30 to 250°C. The pressure is from 0.5
to 2500 bar, preferably from 2 to 1500 bar. The polymerization
can be carried out continuously or batchwise, in one or more
stages, in solution, in suspension, in the gas phase or in a

45 supercritical medium.
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mmol of Al per kg of reactor content. Preference is given to 5 usin
triisobutylalumnumor triethylalumnumin a concentration of fronfgduﬁgum
0.0 mol of Al per kg of reactor congntS' inthis way, a low Al/ML nol ar

ratio canbe engsen n Loe, synthests oy o SUAPRL o6l £af dystosysiem 10 In

addition, an 20 process of
the presefbei H?/Je‘ﬁ‘f‘?lr&‘?atéc’@ SYheM pr b‘él ﬁ@“t% lﬁ&?‘??%‘l’ s r‘?DldﬁHOP%FrOf t he

pol ymer. Pr as yamsider| ptpbbaidiss wathseokiantaganfsthen weswspended eandls
sui t abl e meteped yarerd zaspensidmxamphesinert Salspenkkémrmesiiam inedcihen salts

of Medi & @31%4391%091%%3{% salts of N-stearylanthranilic acid as
descri bed i n” DE- A-3,543,360. Further suitable antistatics are, for

exanple, Cl2-C22-fatty acid soaps of alkali netals or alkaline earth

metal s, s& PEERPIMIRTHGAFLORGAT Pe saTELE r@%FlEBIVb"E A% R b'i“i/col s with
fatty aci gstabystydpsenypénthe sirepentt Heventione. They RRAROIHVEGL bFatdemi st at i cs
i-s-given iis pbEPtedrdhli0¢atPied |duti ssdhgotipogsirbbeetaf lﬂz@)aoﬂmiimwa of a

metal sy 4,0l Medirl dB1yRérdgdtdong Netal salt of anthranilic acid and a
pol yanm ne as antistatic, as described in EP-A-0, 636, 636. Oom*rer cially

avai l abl e products adise . 450 fro mxture of

o
Lol Uene, _"8oBFSRRARIC] T R L G Y
copol yer daptiikidei@fe BREISKTINASaPEven -(RUSARI At AYAL fYB ?’?*bm Shel | and
ARUSR(r) teéB8pfisind Gwocan m¢r&k daiffereet utwdsithen amtadt gompourdpr @f-grabl y
used adsameehulddatesi.n the preferred 35 case of Stadis(r) 450, preference
IS given to using from 1 to 50% by wei ght of this solution, preferably from

5'to 25% Iy @g.lﬁ&m ,catt;, Bgéée,gé l%h%Pgugfgffn cghéhyféaa%%d

(support to oun mata oce orm ng conpound and

one or g "fethd 6’5‘éﬂgmc%ﬂl§7§m5§ Y However, the
40 anount téﬂeélf‘ﬂ}ras]t“&’cllnﬁmr%ﬁu"r?’é&o 8HY4-/%&‘9“J\MUE“I'I| hs aa%ad’éaﬁéﬂ'g% Thd€pendi ng
on t he 2% purdfication grpcbeseatr iFdectd| ¢ Bienginxtipp e yinek iz tixtre t he

I nvent i onsyébeteiteredlf protkelwletinPieparaighaniatd drandlcitngioh tHee aAtonpounds

were carricefipfuiid idhd Repab§edRa yOkephfa et 0T8I siaﬁe prider targon (Schl enk
techni que); e AbduSOlofeNhE ol B JAImERE Sadidredyeipr e use 0732/ 990023

25 As molar mass regulator and/or to increase the activity, hydrogen
is added if necessary. The total pressure in the polymerization
system is from 0.5 to 2500 bar, preferably from 2 to 1500 bar.

The compound [sic]) of the present invention is employed in a
30 concentration, based on the transition metal, of preferably from
10-3 to 10-8 mol, more preferably from 10-4 to 10-7 mol, of
! transition metal per dm? of solvent or per dm3 of reactor volume.

Suitable solvents for preparing both the supported chemical
35 compound according to the present invention and also the catalyst
system of the present invention are aliphatic or aromatic
solvents such as hexane or toluene, ether solvents such as
tetrahydrofuran or diethyl ether or halegenated hydrocarbens such
as methylene chloride or halogenated aromatic hydrocarbons such
40 as o-dichlorobenzene.

Before introduction of the catalyst system of the present
invention or before activation of the catalyst system of the
present invention in the polymerization system, an alkylalumiunum
45 compound such as trimethylaluminum, triethylaluminum,
triiscbutylaluminum, trioctylaluminum or isoprenylaluminum can
additionally be introduced into the reactor to make the
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1 9 AUG 2003 54 by boiling for a nunmber of hours over suitable desiccants
and subsequent distillation under argon To characterize the aUﬂE 0
sanpl es were taken fromthe i ndi vi dug reactlon m xtures and drlrerg iﬂ
0|Ipurrpvgum5 0rrpe %/rzf le to.remove C
bi s( pent aPPadTopHEHVH 8x§)’ﬁ’é?rﬁ N8 dn f”i%ﬂ’%“ﬁ’ i -8f T TP e ﬁﬁlaflﬁ’fﬁn num (2M i n
Exxol , 10P9ifd®t )PRes§sthep the tdefdn ig disudAdedr® fifced in a reaction
vessel angotpotéeikdtdonosysted ih @ gopeanteratmon) obf fpemt240 dor ®pHenol in 40
m of tokweDecfirxl @gedqgdsdpareorocbhtentsolpttifopenyerisagpeen ogh of 30
ol Ut | o Lo B B e P Tred
for anot hé’? gﬁ% hgou% to PgorPH‘O_L otfe%fje?%{urgeOfT ?néégée%u o'?icg%’gs cnoltglr:L ess
sol ution FEY14aMayaddd™ girler) ratig; Fpdet shraeh o’ﬁhé‘-ﬁ;ﬂ 5%9}%‘%%’3”% ane.
19F- NVR ( GBpporidd catdd®ss syghefm 4F, o- C6F5); -161.8 ppm (m 2F, p-C5F5);
~-166.3 ppm (m 4F, m C6F5). 20 1H-NI\/R(C36D6) $ -0.4 ppm (s, 3H CH3).
Exanpl &2:1,S¥B4 hesirs, @b Ras{wand @Bbﬂowr&}ﬁ%&%ﬁ@wwﬁl eeeuéé’a ﬁﬁtﬁeo rﬂ
of trieth 'a' “m ” N prildgk \@ﬁrﬁm:io%o % o Eﬂ‘é A&tfﬁc

tol uene af&® reaciion vesse

mmol ) of HQEPB‘P}?H* (?ghé*HSIP‘?IrV% 'm of toI uene are added dropvm se to th| s

solution over a period of 30 mnutes. The m xture is stirred for 15

m nut es atlt- 48Genafaliy pgesiwacttioonss ol iaosistatidseduieht axe al | oned to

warmt Ay eaataph@efcat polymeéiiiat ishi.r Eeainglas amet H£1t adisthoes af room

L em(oera: Ufrlilﬁlcl_ﬁ&hSseflﬁzl%ubtimé@laﬁlal(holagﬁ.he&% i@i:ﬁhh&z 41£k3 ol basid on Al )(of
i's(penta Y, g:GpG_,)_ X m(m

4F, o- C6F5) hgg&g%l h%m 'th%)é ﬂ%é%‘jaggesﬁgi ﬁ%%&ygf 543'{;}5‘ %g’%hgikp NVR

(0BD6): 6°3 i(; Tt

Synt hesi s a&f‘a%?-s’('ife’rhsaPFuﬁq‘]EFdﬁqq g8ThRtPRtadSanaatty of Guifopic esters,

trimet AA gstaraued ERlyebhyhemx adlycols. ‘Sltrhrcfla)ttVog@tciﬁer polwenyethtiengf

t ol uene ar@kplacetkis) atteard iorRrvéssedf amtictetbos is0gif6f.iB8.8 g (21.0

mol ) of peohad|iwraar.line in 40 nml of

It is also possible to use a mixture of a metal salt of Medialan
25 acid, a metal salt of anthranilic acid and a polyamine as
antistatic, as described in EP-A-0,636,636.

Commercially available products such as Stadis® 450 from DuPont,
namely a mixture of toluene, isopropanol, dodecylbenzenesulfonic
30 acid, a polyamine, a copolymer of l-decene and 50; and also
l1-decene, or ASA®-3 from Shell and ARUSR® 163 from ICI can
) likewise be used.

The antistatic is preferably used as a solution; in the preferred

35 case of Stadis® 450, preference is given to using from 1 to 50%
by weight of this solution, preferably from 5 to 25% by weight,
based on the mass of the support catalyst used (support together
with covalently bound metallocenium-forming compound and one or
more metallocene compounds, e.g. of the formula IV). However, the

40 amount of antistatic required can vary within a wide range,
depending on the type of antistatic used.

The following examples illustrate the invention.
45 General procedures: Preparation and handling of the compounds

were carried out in the absence of air and moisture under argon
{S8chlenk technigue). All solvents required were dried before use
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45 tol uene are added dropwi se to this solution over a period of 30
m nutes. The mixture is stirred for 15 mnutes at -40C and the redcy ADRZ003
solution is subsequently allowed to y@grmto room 0732/ 990023 1 9 AU6 2003
55 tenpeyat.ur. s stirred f?r anot her _two. és at .room terrperature

This resuP¥ 9% lggyé?fow. HIRES) B BRCY °i’§r|vF%%1%ae SRSAFTbtS

bi s( pent a‘F‘F‘ERﬂ%’&H’tI Fh%’?-’l'ﬂe]twal Yhder 5“1355’[3 -NFR ?‘E%"B@te%ze the2. 9 ppm (m
4F, 0- CoF5yompaiayist ppmples weFe tekapFR)om thelisdppidued rﬂdﬁ?tmICGF5) 1H NWVR
(C6D6) : Omixtures ppth §fiedBHn €hiBpilpunp pacues, 1H, NH). 10 Exanple 4:

Synt hesgs of bis(bis(pentafluorophenyl) et hoxy)- met hyl al ane (4) 5.0 m of

trimethyl gl um, ( X t

t ol uene a?e l%cerpd gx&t%ée%ctg?oﬁi%/%ée tlgfggg ?C}géo?g {"e%%&% 7. 618 (21.0
mrol ) of bis(pentafl uorophenyl) carbinol in 40 m of toluene are added
dropwi se $o2 tili 9fssrimethylalamiaumpedM da BXx3D, nih§t Blol Nitkogathedre is
stirred foithlSiormlubestatuened@fe aplhdet iheacteartinal vesoel iandsebseadent |y
al | onedpt 9o Ve g¥ct, 04, éo@mﬁle@pﬁﬁéliprcff pbhtam@aﬂdplhedoiom amtrrhebftvvo hour s
at room 20 {e er E%&d Eéé"xf s s¥ J:Jcﬂ# %Qe%OL%é ci% %6 based
on Al) of Pr's Eenta uor yal % I’X%
--1406‘Bb‘h‘it(erﬁ i? ’H?/ ( GBR555 - -1595
ppm (m AFeaghigy 68#55’29“ 2~§ 36 iﬁﬂwl(i’c& 5""9 to @afmp ‘i’n‘(%"“‘ 1H, CH).
Exanpl e Stempyanatases df id $t3rsedi Hyn @npither opra hpuraak| ¥ery) - net hyl al ane
(5) 5. @05memperdatinget hyhid weEsndes (2n la MdlerExolsoll@ibnmmdl )4 topesber with

40 M of (QlaeNerabes phaied 1uBraphaRRldx9IméeRPr142d cooled to -40C 4.8 ¢
(21.0 mmol) of 3, 5- bls(trlfluoronethyl)anlllne in 40 m of toluene are

added dro t i.s ol ut over i.od of nutes. The m xture
is sti rreg%%%&p‘lg Hit &s atis%nz?oepﬂn g&]?-‘i)dn igFH% iBRP (2 B¢,
subsequenPt§eFaP F owklP %o PRAr Mt FF o B'GFrﬁEe)rrperat ure. is stirred for

anot hef9f our hours at room tenperature. The sli ghtly turbid solution is
filtered 1B+MMRONCEDg): & = -0.4 ppm (s, 3H, CHj3).

Example 2: Synthesis of bis{pentafluorophenyloxy)ethylalane (2)

25 5.0 ml of triethylaluminum (2.1 M in Varsol, 10.5 mmol} together
with 40 ml of toluene are placed in a reaction vessel and cooled
to -40°C. 4.0 g (21.0 mmol) of pentafluorophencl in 40 ml of
toluene are added dropwise to this solution over a period of 30
minutes. The mixture is stirred for 15 minutes at -40°C and the

30 reaction solution is subsequently allowed to warm to room
temperature. It is stirred for another one hour at room

) temperature. This results in a colorless solution (0.13 M based
on Al) of bis(pentafluorophenyloxy)ethylalane..

35 19F-NMR (CgDg): & = =160.9 ppm (m, 4F,0-C¢Fs5); -162.1 ppm (m, 2F,
p-C¢Fs); -167.3 ppm (m, 4F, m-C¢Fs)

1H-NMR (Cg¢Dg): & = 0.5 ppm (t, 3H, CH3), 1.6 ppm (g, 2H, CH;).
40 Example 3: Synthesis of bis(pentafluorcanilino)}methylalane (3)

5.0 ml of trimethylaluminum (2.1 M in Exxeol, 10.5 mmol) together
with 40 ml of toluene are placed in a reaction vessel and cooled
to «40°C. 3.8 g (21.0 mmol) of pentafluoroaniline in 40 ml of

45 toluene are added dropwise to this solution over a period of 30
minutes. The mixture is stirred for 15 minutes at -40°C and the
reaction sclution is subsequently allowed to warm to room
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A frit. This results in a clear yellow sh solution (0.13 M based 40 on Al)
of bis(3,5-bis(trifluoronethyl)anilino)nethylalane. 19F-NVR (C6D6)% 9 AU 2063
-61.5 ppm (s, 12F, CF3). 1H-NMR (Co0gg: b = 5.5 ppm (s, IH NH), 6.3 ppm

(s, 2H, Ar- 7.2 45 ppm (s. 1H _Ar-H_..0732/990023 19 AUG 2003 56
el o 6-rakiEes B P SISRER, 4 SESRER PO EengFaf 00 (6) 5.0 m of
tri met hyl BSRRASAHHEE2. Thif i5esiaies| 1n 19 YeLiRKEsh Yren (Gt b4 Madrasedof

t ol uene aee Allacddbia(pentafdriosnaybbivet)mgttivéabinad 5 to -40C. 7.0 g (21.0
nmmol ) of nonafl uorobi phenyl-1-ol in 40 mM of toluene are added dropw se to
this sobui$Pnp@yqe,B Rebi 2d- pd2 40 pphnh eSsr, HAe Al st Wigal § Snl f(wgd2For 30

m nutes at -40C an eacti ol.uti,on is subsequently allowed to warm
to room ?ecr%é at uﬁef'gﬁppﬁsﬁgti%ﬂeg' Fggrls)anot her one hour at room 10

tenperature. The slightly turbid solution is filtered through a &4 frit.
This resul¥-<iMR (§eRé)sad SotUid epm( Ot133M iséd Drb MPM ¢F, 1H, NH). ’

bi s(nonaf | uor obi phenyl oxy) net hyl al ane.. 19F-NMR (C6D6): b = -134.0 ppm (m
2F, 2, 20~ F)amp1k3 8:2sppihddils 2F, bidfoid (pdntE¥lucddphebyppradiBxy3dE, 4, 4' -F);
157.0 ppmlmg%lzl,ang-% . 161.7 (m 2F, 5, 5-F). _ 1HNW (C6De): 6 = -0.3
ppm (s, 3H, .20 neral description of the application to a support,
the preparation of the catalyst and the pol%/meri zation procedure A)

Appl i cat i &rd t%} £IstppBFthylagupany (Ll Y ep P34 21877 TP &PFeEDeHri ed at
600C i n awsth ednmlobf arglorpnet sget pbaced th aoredctdiont ypaeme andecphiedd in a
reacti s tyesgel,. 2.6 @l (2af. ONmhbI)j neft bykgpéhtail uo208pBényinpichralsohdidted
dropwi se gfdnt R Roxhehe dre SHHEH EdkcPwikROEb L &ML SAL UE €of Wvelva  hour s.
20. 80 MMObeDiod g 3BPRARIIALErRRRIANR! i50beRMl P dok N S0neicdl gE tol uene,
are subse-gggg Xdag ed_ar. gc. .'SI' ﬁlbé.uspenSéq?S 1S . %bl ov\gldo ) ggr mio Joom
tenperat ur & and Fs 8T i T56q F8r STW-F8ur-g SARSTMEL & nper Al &° H
resul ti ng" PP tETPERPRIRT it 118 FHITRECTAATCHIRT F¥8i BoRF S StWESARD with 50
m of 28| terrermigdreneBhihrmesules nis aviyehlegosiniscdathoni (- 16f Mnbpeed ane. The
resi due isn 3l )suisbdsentd (pethitieétuoroengil h mptimxy)aetbplaldries gi ves the
supported cocatal yst system which is weighed.

19F-NMR (Cg¢Dg}: & = -140.6 ppm (m, 4F, o-CH{CsFs5)2); -151.7 ppm (m,

2F, p-CH(CgFs5)2); -159.5 ppm (m, 4F, m-CH(CgsFs5)2).

25
1H-NMR (C¢Pg): & = 6.2 ppm (s, 1H, CH).

Example 5: Synthesis of bis(3,5 bis(trifluoromethyl)anilino}-
methylalane (5)

30
5.0 ml of trimethylaluminum (2.1 M in Exxol, 10.5 mmol} together

) with 40 ml of toluene are placed in a reaction vessel and cooled

to -40°C. 4.8 g {21.0 mmol) of 3,5-bis(trifluoromethyl)aniline in
40 ml of toluene are added dropwise to this solution over a

'35 period of 45 minutes. The mixture is stirred for 15 minutes at
-40°C and the reaction solution is subseguently allowed to warm to
room temperature. It is stirred for another four hours at room
temperature. The slightly turbid solution is filtered through a
G4 frit. This results in a clear yellowish soluticon (0.13 M based

40 on Al) of bis(3,5-bis(trifluoromethyl)janilinco)methylalane.

19F-NMR (Cg¢Dg): & = -61.5 ppm (s, 12F, CF3).

1H-NMR (Cg¢Dg): & = 5.5 ppm (s, 1H, NH), 6.3 ppm (s, 2H, Ar-H), 7.2
45 ppm (s, 1H, Ar-H).
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a) Preparation of the catalyst system40 0_30 m of tr| met hyl al um qwﬁzz(ﬁfﬁ)
strength in Exxol, 700mol) is added to a solution of 50 ng (80 nol')
di et hyl si | anedi yI bi s(2- et hyl - 4- phe | i ndenyl ) zirconium dichloride in 50

rri of tol uyene,. and the, sol ut| ed a 5 960

ol /g BreREd); SPhEResth e aliép%?@ptmfgﬁua AR RSB F LS o a
support are subsequently added a little at a time. The mxture is stirred
at room t dnpemhtaf erfioetBPLHABR/MA900231 M AnABSx2DP31G.A mmod )it tege thee
sol vent i githesp rnﬁ.m\fedoi}.ﬁleﬁé’l dtle pPEEPd VAf WiFeadbion =k andidpdleced

free-f1 gw,go. pexder. o ) Pok W1 8bi By Hfin 1L BIUS AN e € he
é‘FPS o5

| t t t t t t
oL YT e SN bl TR 1 6 TR 8 JIE 9 °r§ ' 30

of Exxol . 4anbla%feﬁsl-efrht3h@%’é'%‘bfe deﬁyl%equ#@rr ddcrrutes FF-usﬁ%d: fAndsthg wi t h
ni trogen apdcsidrsaeglentiby W tdnbsegpghele dddwetlatgedwi th tGominB of |iquid
propene. QeRpé&rdiie.a120%6 sét@idhfbt i ascahelry bak uburuge bomol ution in

Zﬁ&SfL eﬂb' ku&E&s{%m 39hs"§19§h§§x@hrw@& 4&1%%11ﬁﬂtf§dﬂiq%@rbat9?fil€g}f gactor -
was subse&ﬁ m%ﬁtrﬁﬁuceds i r?to t%egr s‘ﬁuthTﬁ% reac %‘%\gn‘%{xt uf)e%‘%

heated to 1Fh’é° WPP%B’E‘?WW 8F5¥{ﬁelé“8f 60C (4C/ m n) and the 20

pol ymeri zati on system was mai ntained at 60C for 1 hour by neans of
cool i ng. The-gR y(WRDEyatd en-103s. Stppopdd, bYF ventdi‘rg)t hel3T.2nppni (g, 2F,

propyl ames, The-ppl ywmen.sSpehi i @ 2, a4y apuam;duyv g ppavem, The g-ggGt or
di spl ayed,go ¢eppsigs gn ghegjnterior wall or stirrer. 25 Polymerization
results 30 35 40 45

1H-NMR (CgDg): & = -0.3 ppm (s, 3H, CHs).

20 General description of the application to a support, the
preparation of the catalyst and the polymerization procedure

A) Application to a support:

25 14.0 g of Si0, (XPO 2107, from Grace, dried at 600°C in a stream
of argon) together with 20 ml of toluene are placed in a reaction
vessel, 2.6 ml of N,N-dimethylaniline (20.80 mmol) are added
dropwise and the mixture is stirred at room temperature for two
hours. 20.80 mmol of the appropriate cocatalyst, dissclved in

30 40 ml of toluene, are subsequently added at 0°C. The suspension is
allowed to warm to room temperature and is stirred for two hours
at this temperature. The resulting bluish suspension is filtered
and the residue is washed with 50 ml of toluene and then three
times with 100 ml each time of n-pentane. The residue is

35 subsequenfly dried in an oil pump vacuum. This gives the
supported cocatalyst system, which is weighed.

B) Preparation of the catalyst system

40 0.30 ml of trimethylaluminum (20% strength in Exxol, 700 umol) is
added to a solution of 50 mg (80 pmol) of
dimethylsilanediylbis{2-methyl-4-phenylindenyl)zirconium
dichloride in 50 ml of toluene, and the scolution is stirred at RT
for 1.5 hours. 960 umol/g of [Si0;] of the cocatalyst prepared

45 under A Application to a support are subsequently added a little
at a2 time. The mixture is stirred at room temperature for 30
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Supported catal yst 123456 system prepared from product from Exanpl e: fgo t
of . 505050505050 net al | ocene [ng] Met al | ocene (nmml ) 80BCB0808080 Coca %tmﬂ'}
(ol ) 960960960960960960 S i 02 wei ghgg in [g)14.014.014.014.014.014.0 Si 02
wei ghed out ég 19taﬁ}98£819t462 602 4923. 49 0732/990023 1 9 AUQ%%OOB 58 5
10 15 20 25° VAR of® SH5RoF PRASF S 187 #0001 B0 Y86 7 BocHtA yst
wei ghed i ALFA§]2 Al %t orIRg18999855011249431047 syst em wei ghed out
[ mg] Amount of cat al yst738579857179 system wei ghed. in for polynerization
[my) [6 memkmpie netall ocene] Tinme (mn.)606060606060 PP
(kg) 0. 6220. 4800. 4840. 5890. 2810. 589 Activity 1)16612812915775157 1)

Activity: ngyﬂén{ﬁ@io/n g of netall ocene x h 45

For introduction into the polymerization system, the appropriate
amount of the supported catalyst system (& pmol of metallocene) -
10 prepared under B is resuspended in 30 ml of Exxol.

In parallel thereto, a dry 16 dm? reactor is flushed firstly with
nitrogen and subsegquently with propylene and charged with 10 dm3
of liquid propene. 0.5 cmd of a 20% strength triisobutylaluminum

15 solution in Varsol diluted with 30 cm3 of Exxol was then
introduced into the reactor and.the mixture was stirred at 30°C
for 15 minutes. The catalyst suspension was subseguently
introduced into the reactor. The reaction mixture was heated to
the polymerization temperature of 60°C (4°C/min) and the

20 polymerization system was maintained at 60°C for 1 hour by means
of cooling. The polymerization was stopped by venting the
remaining propylene. The polymer is dried in a vacuum drying
oven. The reactor displayed no deposits on the interior wall or
stirrer.

25 )
Polymerization results

Supported catalyst 1 2 3 4 5 6

30 system prepared from

product from

Example:

Amount of. 50 50 50 50 50 50
35 metallocene [mg]

Metallocene (mmol) 80 80 80 80 80 80
40lcocatalyst (mmol) 960 960 960 960 960 960

Si0, weighed in [g] | 14.0 | 14.0 | 14.0 | 14.0 | 140 | 14.0

451si0, weighed out [g] | 19.95 |19.28 | 19.46 | 23.60 | 21.49 | 23 49
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0732/ 990023 19 aus 2003 59 W claim 1. A catalyst systemconprising 5 A)

at |least one netallocene, B) at |east one Lewis base of the fornul &91AU622003
M R3RARS (1) where 15 R3, R4, R5 arg identical or different and are each a
hydrogen _atom or a Cl-C20-al kyl 850 - hal oal kyl _CAQ- ar vl
C6- C40- hdl oaryl, C7-C40-al kyllaryl dr C7-C#0-aryllal kyl .| group or tvo or all
three of Jthe radicals R3, R4fand_ RS may be joined to jone another \ia
C2- C20 urlPpeunpriEyppogked| ¢mddd of 1HEf n glr‘tﬁ?p V104 theBFeri 08P€ Table of
t he El endebsatalysardeiglkar fitrogen or phosphorfjus C) Jat | eagt one |support
25 D) aRd , or organoal um num clonpound whigh is
made up ¢ MR R —3k—{+H)—34 where
R6, R7 arje identical or dlff( an e dg hal ogen
atom a t@F‘BH“'Pr%ﬁ G238 gr ou ggéuchqlgé "elaogﬁl’OJ Wg/j‘{ Eéf]‘s 01[Béal?(’j)lelkyl,
Cl- C10- alllsy=syem 38 iRBie@20utr yll, C6- G20- hal paryl, |C6- C20- ar yl oky,
C7- C4A0- ar;ﬂnglr] kyI C? C40- hal garyl aljkyl ,.. [C7- C40- al kyl gryl.,
Cr- C401|a oa r\yl alyl or—an—St (R@)S group—40 whrere RS o poror-ir ee
Cl- C40 “grjoup such as Cl1-C20-al kyl, | C1- C2p- hal oal kyl , |C1- C10t} al koxy, :
C6- C20- angyl , C6- C20- hal oaryl|, C6-(20-ary|oxy, ¢€7-C40-faryl al kyl, 18
Cr- CA0- he Iﬁgﬁg{%gyéatag}sgo- alyyl qrygs [F7-fA0 hagpallkylrary|, 746 8 can be
identicall to or different fromR6 gnd R7 and i $ a hydrogen atom 4 hal ogen
atom a (EYBREMgYGghed in
15 | for polymerization

(mg]

(6 mmol of

metallocene]

20| Time {(min) 60 60 60 60 60 60
PP (kg) 0.622 | 0.480 | 0.484 | 0.589 | 0.281 | 0.589
Activity 1) 166 128 129 157 75 157

25

30

35

40

45

1) Activity: kg of (PP) / g of metallocene x h




such as A2 %W%31, c1-Go-haloalkyl. O-Qg-al koxy. AVENDED SHEET
0732/ 990023 1 9 AU6 2005 5 60 C6-C20-aryl, C6-C20-hal oaryl, 19AU52ﬂu
C6- C20- aryl oxy, C7-C40-aryl al kyl, C7-C40-hal oaryl al kyl, C7-C40-al kyl aryl,
C7- C40- hal oal kyl aryl or an” OSi (R9)3 3%roup, x may be identical or different
and are each an elenent of group V or Vla of the Periodic Table of the

El enent s wi camaiMk group, 10 M2 is an elenent of group Illa of the Periodic
Table of the Elenents and is a natural nunber from1l to 100, 15 and is

covalently_bqugtggygpeszaﬁgp%%mﬁgisﬁgfatalyst systemas clained in claiml

whi ch further ‘conprises an orgahone lic compound of the formula (I1V) 20
(MbR20p)q (1V) where 25 30 Mb is an elenent of main group I, Il or Il of
the Periodi ®Tabite leRsthenE|mghaddocepeeferably |ithium nmagnesi um or
aluminum in particular alum num R20 are identical or different and are

each a hydrogen =A! Q@as® b Q81 sabase Abf anel t6ARu aup such as _

Cl- C44- al kyl, C6-C40-aryl, C7-C40-aryl al kyl or C7-C40-al kylaryl, p is an
integef from1l tq.3,and 35 is an integer from1l to 4. 3. A process for
preparthg a poly by pol’ynerization of one or nore olefins in the

presence of a catal yst system as
where

R3, R4, R3 are identical or different and are each a hydrogen
15 atom or a C;-Czp~alkyl, C;-Czp-halocalkyl, Cg-Csp-aryl,
C¢~Cqo-haloaryl, Cy-Cyp~alkylaryl or C;-Cgpo-arylalkyl.
group or two or all three of the radicals R3, R? and
RS may be joined to one another via Cz-C3p units,

20 Ml ' is an element of main group V of the Periodic Table
of the Elements, in particular nitrogen or phosphorus

C) at least one support

25 D) and at least one organcboron or organcaluminum compound
which is made up of units of the formula II

[ (R6)-X-M2(R®)-X-(R7) ]y (I1)
30 where

Ré, R7 are identical or different and are each a hydrogen
atom, a halogen atom, a boron-free C;-C4p group such
‘ as C1-Cyp-alkyl, C;-Czp-halocalkyl, Cj-Cjp-alkoxy,

35 CG—Czo-arYl, Cg-Cgo-haloaryl, CG-ng-—aryloxy,
C7-Cyp—arylalkyl, Cy-Cyp-haloarylalkyl,
C;-Cag-alkylaryl, Cq—Cau—haloalkylaryl Qr an Si(R9)3
group,

40 where R? is a boron-free C;~Cyp group such as C;-Cyg-alkyl,
C;-Cap-haloalkyl, ¢;-Cjp-alkoxy, Cg¢-Cyp-aryl,
C¢-Czo-haloaryl, Cg-Czo-aryloxy, C;7-Cyo-arylalkyl,
Cy-Cyp-haloarylalkyl, C;-Cyo-alkylaryl,
C7-Cyp-halcoalkylaryl,

45 RS can be identical to or different from R®é and R7 and
is a hydrogen atom, a halogen atom, a C;_C4y group
such as Ci1-Cap-alkyl, €:-Cic-haloalkyl, €;=Cj¢=alkoxy,

AMENDED SHEET
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clainmed in claiml or 2. 40 4. The use of a catalyst systemas clained in

claiml1 or 2 for preparing a polyolefin. 45 AMENDED SHEET 19 AUG 2003
60
Cg=-Czo-aryl, Cg-Czp-haloaryl, Cg-Czo-aryloxy,
C7-Cyo-arylalkyl, C;-C4p-haloarylalkyl,
C7-Cyp-alkylaryl, Cs7-Cyo-haloalkylaryl or an 0OSi(R?);

group,
5
X may be identical or different and are each an element
of group V or VIia of the Periodic Table of the
Elements or an NH group,
10 M2 is an element of group IIIa of the Periodic Table of
the Elements and
X is a natural number from 1 to 100,

15 and is covalently bound to the support.

2. A catalyst system as c¢laimed in claim 1 which further
comprises an organometallic compound of the formula (IV)

20 [MSR20,]4 (IV)
where
M3 is an element of main group I, II or III of the

25 Periodic Table of the Elements, preferably lithium,
- magnesium or aluminum, in particular aluminum,

. R20 are identical or different and are each a hydrogen
atom, a halogen atom or a C;-Cy4g group such as
30 C;-Cap-alkyl, Cg-Cyp-aryl, C;-Cyo-arylalkyl or
C9-C4p-alkylaryl,

p is an integer from 1 toc 3 and
35 q is an integer from 1 to 4.
3. A process for preparing a polyolefin by polymerization of one
— or more olefins in the presence of a catalyst system as
claimed in claim 1 or 2.
40

4. The use of a catalyst system as claimed in claim 1 or 2 for
preparing a polyolefin.

45

AMENDED SHEET



