0732/ 0003@7a3 N #P04 Chem cal products suitable as cocatal ysts, their
preparation and their use in catalyst systens for preparing polyol 2RiNny
The present invention relates to chem cal products suitable as cocatalysts,
to processes for preparing themand to their use in catalyst systens for
preparing polyolefins. In particular, the invention relates to chem cal
products which are electrically neutral and in conbination with an organic
t 3 ansi ti ortthmlmﬁ.agl lgﬁl'ad;gmguwimef Qr'sﬁbar;ﬁl'@etl?}‘s)ﬁ%t,f §M§i€fﬂf@ﬁiaﬁgtfﬁ1 and f
advant ageapshy Bge S Mool IV - [ NS re, the use o
al um noxanes such as neg:hg?gilg[]%nr noxaggé%ﬁ%&p%géggogéf%qlfgtm%an be di spensed
w th whi nevert hel ess achi eving a high catalyst activity and good pol yner
nor phol 049 he1 BTeRRM Y ginvepElen ieldtesc shpthsmisalnpepéuptter sbatekle as

pol ymer i z&Océhalystsg tteprabtovsreforspyepmrialy yhepcaghitzedhébk Mse in
Rrintzirrgatalydx dyseher foR pMpdriayphel f3 16818961 1n Ba MAXIRNE h,tﬁgew

Chem  19%5ueh07on L25an42828) a0 ASoldaCihYe, COCRtATYoL has The
di sadvant t i1 .nas to. be h R EIRFERATAN Yrodi £ ed
e coan MGERR add B0 2oll i i Ab Rath oF QEgatircor A AISOTIBEsS! VIoso) 30520,

w099/ 305% FOmpRAng 41y f9¥mga 7caalysfhe SEs bem tidvichdreap| aivantsgedss hcter y 25
pol yrer i zaxsegnfoxtihg modsmentzdthive vd dbeiised Hora, |HHo@sexeess. The

prepar at i eludfn6Rddenisuchr 89Sty alBhdho@ey | MEETPLL6R3 4L IPFLS djeppay to
MAO-free calabysis Jiaw Qﬂif@%&h&hﬁl?ﬁé'é’é}}i %rin'g_?.}]éf‘l'sg@]g tﬁe caca aFVSt can

b d : t. StOLChi onet ERERI LS ot
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Chem Stt. 1991, 113, 3623. A process for preparing salts of the forrmula -
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[ R3NH] 4 [Ii(gggHSi?L]-’Yl g%gt?ﬁﬁﬁ'f R De R \E}mgi’ﬁ',%trho'r gﬂée‘éka%ﬂ%, Cp7Zr Me2
results,jn protolysis w elimnation of nethane to give a

met hyl -*Zi rconocene cation as internediate. This reacts via GH activation
to form t &9z apt ¢&igiveCpogatalymtChhe) tiBPhA s adi-ant dyes thakt i€riaa tot he Zr
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been described, for example in WOSS/3081%, WO99/30820, WOSS/30821
and JP-03-278817 Al, these systems display unsatisfactory
25 polymerization activities and have to be used ip a large excess.

The preparation of cationic transition metal alkyl complexes
opens the way to MAO-free catalysts having comparable activity,

ir which the cocatalyst can be used in an almost stoichiometrie
30 amount.

The synthesis of “cation-like” metallocene polymerization

catalysts is described in J. Am. Chem. Scc. 1991, 113, 3623. &

proceg:z for preparing salts of the formala LMY+ Xa- according to
35 the above-described principle is described in EP-a-0 520 732.

EP-A-0 558 158 describes zwitterionic catalyst systems which are
prepared from dialkyl-metallocene compounds and salts of the
formula [RiNH]* [B(CgH5}s]l~. Reaction of such a salt with, for

40 example, Cp;ZrMe; results in protolysis with elimination of
methane to give a methyl-zirconocene cation as intermediate. This
reacts via C-H activation to form the zwitterian
Cpz2r*-{m-CgHy)-BPh3~. In this zwitterion, the Zr atom is
covalently bound to a carbon atom of the phenyl ring and is

45 stabilized by a agostic hydrogen bonds.



45 stabilized by a acrostic hydrogen bonds. 23 NOV 2004 2 CTS—A-S,SiBﬁ %?ﬁ
describes zwittericnic catal yst systemwhich are prepared from 23N i
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i ntroducti on befdirehkh® BPIngTR &g&i%ﬁm:a{ﬁ éc[ngbﬁ gn object of the present

oduct whi ch can be

invention to provide a chemcal pr Whl '_used as cocatalyat in
oS0 Do pryaiSCRSEAVBREE GOk ARSRL Py ISBLAY BoHANYpOI to mmimEpaFt Thahat
catal yst systh¥ or Aeall Heaxdt ofntbhowthliocent aised e Aited aiocdhe Shigivire
before the | mateduesi by piytadlsolrbt L6RC IWHenO the 'Eatalnt Noysal ¥EeE heAlddaa
autocl ave. 4(Ginto the reactor, the metallocene can easily be leached from the
support surface. This leads to a partly homogenecus
polymerization, resulting in an unsatisfactory morphology of the
polymer. WO 956/04319 describes a catalyst syptem in which the
cocatalyst is covalently bound to the support material. However,
this catalyst system has a low polymerization activity and, in
addition, the high sensitivity of the supported cationic

metallocens catalysts can lead to problems during introduction
into the polymerization syatem.

30

It is an objsct of the present invention to provide & chemical
Product which can be used as cocatalyst in catalyst systems and
displays the positive properties of MAO and can also be
physisorbed on or covalently bound to a support material, The
catalyst system formed therefrom should be abla to be activated
either before the introduction into the reactor or only in the

0 polymerization autoclave.

We have found that this cbject is achieved by chemical products
which are suitable as cocatalysts and are obtainable by reacting
a campcound of the formula (1),

45
HIR]'R!{RH}M {I]'r



W have f quyh idigjag hi s object is achieved by chemi cal products which are
suitabl e as cocataalﬁi/sts and axe obtainable by resting a conpound of J#ReMoer
xla (1), 45 HIRIR2(R3),1 (I), 0732/00036 3 where 5 is 20 Rl, RZ, R3 are

i dentical or different and are eachc%dr ogen, CL- 20-al kyl,

Cl- C20- hal oal kyl , C6-C20-aryl, C6- - hal oaryl, C7-CA40-aryl al kyl,

C7- CA0- habeergl al kyl , C7-C4 -al kyl aryl or C7-C40-hal oalkylar 1, is an

el enent of main group Il or |11l of the Periodic Table of the Elenents and m
is O or 1,1vvi%£igbeing,1whe,n|\/[LisaneIerrent of main group Il and m
being 0 wien Rir i’ an3&Ferdfiticid! rai Al gfoptl prdweke eackohpdroakmof t he

formula (11), (RAX)gq G =-L2-RRRBRG)Y ~Chéhalionlhpl chcdret graagtliom cont ai ni ng
substituents R4X are lgeaietalBaiyl pahen], GRiehYrfs, Where 25 g4 30 x 35 40
45 are identical or di-tfer.enkiapd {18 8ach. hydr , 1- C20- al kyl ,

Cl- C20- hal oal kyl , C6- 0-{'fr vl : é%-lﬁa%raar/‘%?i@tﬂg- 3% al kyl

C7- C4o- hal oaryl al kyl , eI AP AL c7-- 40-hal oal kyl aryl, is an el ement
of main group VI of the Periodic Table of the Elenents, Gis at |east

di val ent = Gjt- C20- hal oalikyhgneremert- G40ndA QRLYLETE o L1407 NALL Y, 8L kY ene,
C7- CA0-Hl oal kyl ary! ©Q%ble of the Elements and b ehibasd

m is 0 or 1, with m being 1 when M! is an element of
main group III and m being 0 when M! is an element of
15 main group II,

with a compound of the formula (II),

20 (R4X)g-{G) * (MZRSRE)q (11},

in which heteroatom-containing substituents R4X are located on a
parent moiety G, where

25 Rt are identical or different and are each hydrogen,
C;-Cyp-alkyl, C;-Cyp-haloalkyl, Ce-Cyg-arvyl,
Cg-Crp-haloaryl, C7-Cyp-arylalkyl,
Cy-Cap-haloarylalkyl, C;-Cyp-alkylaryl,
Cr~Cyp-haloalkylaryl,

30

X is an element of main group VI of the Periodic Table
of the Elements,

G is at least divalent C;-Cjp-haloalkylene,
Cg-Cyo-haloarylene, Cy-Cyp-haloarylalkylene,
Cy-Cig-haloalkylarylene,

a5

M? is an element of main group VI of the Periodic Table

40 of the Elements,

R5, RS are identical or different and are each hydrogen,
C1-Czp-alkyl, C;-Cipg-alkoxy, Cz-Cip-alkenyl,
Cy-Cpo—arylalkyl, Cy;-Cpp-alkylaryl, Cg-Cig-aryloxy,

45 €1-Cip-haloalkyl,

AMENDED SHEET



M is an grarioods main group VI of the Periodic Table of the Elenents,
R5+ R6 are identical or different and are each hydrogen, Cl-C20-ab@mDvﬁﬁf
10- al koxy, C2-C10-al kenyl, C7-C20-aryl al kyl, C7-C20-al kyl aryl, '

C6- C10- aryl oxy, Cl1-C10-hal oal kyl, AMENDED SHEET 0732100036 q g where 23 NOV
2004 5 The present invention also provides a process for preparing this

chem cal
10 15 20 25 R1, R2, R3 are identical or different and are each hydrogen,
G -C20-al kyl, G -C20-h - C. 20- C6- C20- hal oaryl ,

C/7-Cl10- ar

Cr7-C4-h

1 to 107 irheapr @®Nveht I8 N 18O

@roduct by ré&ct? nitEagenpodhd dfe ttReafidrnula (1), MR R2(R3) (1),

| pal kyl ., C6-C. 20- aryl
vl al kyl 7 a8 SRR AP RS Y 1B10-al kylaryl or
oal kylaryl, ML 4 is an integer from2 to 10 and is an integer from

Povledd d blobled NePeilpdl &g Talile Of the

El t ' 1 ] 1 wh [
group 111 %ﬁﬂ%ﬂ%iﬁ%&%%@#{#ﬁ@%“%rw@”a ﬂh%%eaﬁapf Ny witha
conpound of the formula (1), (R4X)g-(G * (MR5R6)J (11)~ 30 in which

het er oat om cont ai MtRtR*BbEi i tuents RAKIRre | ocated on a parent noiety G 35

wher e
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where

R1, RZ, R3 are identical or different and are each hydrogen,
Cy1-Cye-alkyl, C;~Cyp-haloalkyl, Cg-Cap—aryl,
Cg-Czo-haloaryl, Cy-Cyg-arylalkyl,
Cy-C4o-haloarylalkyl, C;-Cyp-alkylaryl or
Cy—Cyp~haloalkylaryl,

Ml is an element of main group II or III of the Periodic
Table cof the Elements and

m is 0 or 1, with m being 1 when M! is an element of
main group IIT and m being 0 when M! is an element of
main group II,

with a compound of the formule (II},
{R1X)q-({G) * {MIRSRE), (11},

in which hetercatom-containing substituents R1X are located on a
parent moiety G,

where

R¢ are identical or different and are each hydrogen,
C1-Cyp-2lkyl, C,-Cizp-halealkyl, Cg-Cip-aryl,
Cs—Cyp-haloaryl, C;-Cyip-arylalkyl,
Cy;-Cgp-haloarylalkyl, C;-Cyp-alkylaryl,
Cy-Cyp-haloalkylaryl,

X is an element of main group VI of the Pericdic Table
of the Elements,

G is at least divalent C;-Cpp-haloalkylene,

Cg—Cyap-haloarylene, C;-Cyg-halvarylalkylene,

AMENDED SHEET



40 R4 are gyaefgoeide or different and are each hydrogen, Cl-C20-alkyl,

CL- Cep- hal oal kyl, C6-C20-aryl, ©C6-C20-haloaryl, C7-C40-aryl al kyl

C7- C4n- hal oaryl al kyl, C7-C4 -al kylaryl, C7-Can-hal oal kyl aryl, x 2;!@32m¢
el ement of main group VI of the Periodic Table of the Elenents, 45 Gis at
| east di val ent ( - C20- hal oal kyl ene, %6- C40- hall oaryl ene,

C7- C40- hal oaryl al kyl eferCAMENDEILISHEEF18W82/ 00036 23 NOV 2004 5

C - C4o- hal oal kyl aryl ene, K2 is an elenment of main group VI of the Periodic
Table of the Elenments, 5 10 R5, R6 are identical or different and are each
hydr ogen, ™ C1- C20- al kyF, 20 e eEN RExYaircArers. f kehythe Periedy: Amplal kyl
C7- C20-al kyl aryl, C5-€fDthe\Blsmgntsc] - CLO hal oal kyl, g is an integer from?2
to 10 arfd g is an integer from1 to 10_ 15 According to the present

i nventionspreference_i s given tqQ usin conpounds of the formula (1) in
whi ch R1, TR2 l?ffnd R3 afd® TIERG-AKIF (rURsertrRand preysachahydeogemti cul arly
preferably Cl- C4- al kft-%pooapsyli fit-Rev-fadkpnla Cd-Cio-Mlkienyp; ef erably an 20
el ement of main groupCh+Caeehryhelieri adicyFabkglafylt,heg &t GOBAY Soxy,i N
particul ar boron or aktyotRuAk1yEIRRarticular preference is given to

al umi nd® Particul arl y preferred al um num conpounds of the fornula (1) are
25 trinmethylalum num triethylalum num triisopropylalum num
trihexyl abum num tri aetghalnhegesr Aromrd -tre- ROt gwhal um num

tri-n-propylalum nurn and triisoprenylal um num Anmong these,

trimethylal um num tri.et hgl al um num and triisopropyl al um num are
particullsargl y preferred® 8 integer from 1 to 10.

According to the present invention, preference is given to using
compounds of the formula (I) in which R!, R2 and R? are
C1-Ce-alkyl groups. R!, R? and R3 are particularly preferably
C1-Cq-alkyl groups. In the formula (I), M! is preferably an

20 element of main group III of the Pericdic Table of the Elements,

in particular boron or aluminum. Very particular preference is
given to aluminum,

Particularly preferred aluminum compounds of the formula (I) are
25 trimethylaluminum, triethylaluminum, triisopropylaluminum,
trihexylaluminum, trioctylaluminum, tri-n-butylaluminum,
tri-n-propylaluminum and triisoprenylaluminum. Among these,
trimethylaluminum, triethylaluminum and triisopropylaluminum are
particularly preferred.
io
Particularly preferred boron compounds of the formula (I} are
triethylborane and boranes having branched alkyl radicals,

In preferred compounds of the formula {II), the parent moiety G
35 ie preferably a partially or fully halogenated C,-Cjp-haloalkylene
or Cg-Cyo-haloarylene, where chlorine and/or fluorine are used as

halegen. G is particularly preferably a partially or fully
fluorinated Cgz-Cyg—-arylene.

40 In formula {II), X is preferably oxygen or sulfur, particularly
preferably oxygen. Furthermore, R4 in formula (II) is preferably
hydrogen or C;-Cyg-alkyl, particularly preferably hydrogen.

In a very particularly preferred embodiment of the invention, q
45 is 2.
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30 Parti cuizemdAngoaf erred boron conpounds of the formula (1) are

triethyl borane and boranes having branched al kyl radicals. In preferred
conpounds of the formula (I1), the parent moiety G 35 is preferaldl yNG 204
partially or fully hal ogenated C - C20- hal oal kyl ene or C6- C40- hal oaryl ene,
where chlorine and/or fluorine are ufd as hal ogen. is particularly

pr ef er abl Y Ma *BarEImRANPAS, of uthe formudai HER lod MEGL CABefieyhbie. 0d@elnofor mul a

(1), X isupfeferablpareiggbar orxysehl URS J1al R Cattrdre fepaBl £ MY g0X VGEN.

e iape s Sk o A e T T e T
icu . Y | y

enbodi tﬁ?é%ﬁéﬁf em %né q 4an £he TGENBED® LT 39100036 23 NOV

2004 6 1 KATRECEISURAETBTak e I 6Fndt al® 13 VeTpPREt inudrad RbpYe fskygen or

sul fur, i®"pafirent ff sRegirvemBoandgRes ake preferably hydrogen or

Cl- C20--al kyl, very particularly preferably hydrogen. The integer g

pr ef er abl M nagas NBsmpbalngScE LR & m kb a Lol arly

pref er abl malteprm_z.aqbalg ¥e{y ﬁ@tﬁﬂfgr{%r i?’e%Rg(Jjg r‘}%m%(gg?%r%éncl?of t he

inventi]alr, gpls 1. 10 the comounds of e FEPREIE (G9FFD FROFEIE)9 s

pref er abl FERARSEH &thaRcl| evhdiransled alfoholsr eVeremestisuganen to water,

10 met handeierengmlisagdven stehedngl wobwt.s. Very particul ar preference is

given to using water. Particularly preferred conpounds of the fornula (11)

i n which ' he | f ' e - -arylene .bear, as 15

substit uer(lﬁt:g:&cgﬁ_%rf %ﬁh;%rfgi giéfg'htﬁu{‘laﬂtﬁ%f g&% ?3%%194%5%1 ?/%ngt”?nnlé:%eﬁarrpl es of

cheni cal_ ¢o l% A5 o;i Ehe oF rul a“?Ffﬁ{a Ea¢< : gﬂ’ arylene bear, as

44 di 1 SR BRDBEISHTLB Bb] i ror 1o 1) hydroxyl groups.

4, 3' - di hydr oxyoct af | uor obi phenyl * (s*H20),

4,5' - di hyeokynttiaid exanh)ehesty lchbmisd HiOnpounds of the formula (IT)

4,6' -di hydrexyoct af | uor obi phenyl * (s*H20),

4, 7' - di hydr oxyoct af | uor obi phenyl * (s*H20), 25

4,8 -di r tafl uorobi phenyl * (s*H20), |, 2-di hydroxyoct af | uor obi phenyl

Doy ?"Q%‘%@bﬁw‘?ﬁ&gﬁgﬁh‘?ﬁyﬁéPﬂgP%e*ngﬁls*ﬂz?b* 20y, r

4, 4' - di hydroxyREHHXYerbat Biempiphengk HRO)B*H20) ,
4,5'-dihydroxyoctafluorobiphenyl * {s*H,0),
4,6’ ~dihydroxyoctafluorobiphenyl * {s*H.0},
4,7’ ~dihydroxyoctafluorobiphenyl * {(s*H,03},

25 4,8’-dihydroxycctafluorobiphenyl * (s*H,0),
1,2-dihydroxyoctaflucrobiphenyl * {s*H;0),
1,3-dihydroxyoctafluorobiphenyl * {s*E;0),
4,4'-dihydroxyheptafluorobiphenyl * {s*H,;0}
4,3'-dihydroxyheptafluorobiphenyl * {s*H,0}
30 4,5'-dihydroxyheptafluorcbiphenyl * {s*H,0)

4,6'-dihydroxyheptafluorcbiphenyl * {s*H;0)}

»

.

-

4,7’ -dihydroxyheptafluorcbiphenyl * {5*H,0}
4,8'~dihydroxyheptafluorcbiphenyl * {s*H;0}

-

15 1,2-dihydroxyheptafluorobiphenyl * {s*H,0},
1, 3-dihydroxyheptafluorobiphenyl * {s*H,0),
4,4’ -dihydroxyhexafluorobiphenyl * {s*H;0},
4,3’ -dihydroxyhexafluorobiphenyl * {s*H,0},
4,5'-dihydroxyhexafluorobiphenyl * {s*H;0},

40 4,6'-dihydroxyhexafluorobiphenyl * {s*H;D},
4,7 -dihydroxyhexafiuorobiphenyl * {s*H;0)},
4,8'-dihydroxyhexafluorobiphenyl * {s*H;0},

1,2-dihydroxyhexafluorobiphenyl * {s*H,0},
1,3-dihydroxyhexafluorobiphenyl * {s*Hi0},
45
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4, 31- di hydg-pxyhsgd$g | uor obi phenyl * (s*H20), 30
4,5' -di hydr oxyhept af | uor obi phenyl * (s*H20),

4, 61-di hydr oxyhept af | uor obi phenyl * (s*H20),

4, 7' - di hydr oxyhept af | uor obi phenyl * {s*H20},

4, 81- di hydr oxyhept af | uor obi phenyl * (3*H20), 35

2.3 MOV 204

1, - di hydr oxyhept af | uor obi phenyl * (s*H20), 1, 3-di hydroxyhept af | uor obi phenyl

*H20) MMMthac&q»g:plneaau@mwlym@hgmy* s s6520)
1- di hydr,oxylexpdsdsgipRicRReRy} Dblp(h %i) {By20)
t

gi %o‘: %%B%@{h}é@%% EE@ %/’r'oh‘l PASRED O} (57 H:0),

& E‘FIF?}B’P&BFBHHRHGM *‘*H?o’) (5*H0},

732/ 00036, % I i ph ¥ s He0
/o hyq % alﬁ d%%ﬂ%é¥@ﬁ%§n {#RnghI P FM o}, { )
DN beli %ﬁ@ﬁwﬂ tSaP) ¢ 5

1- di d‘r&xy éP& ‘?’i}'@FGHFMWlP’hE(IEiIQO()B,*HzD};

1- di hydr.cXygéhrdfdxyectbiphamiliphea$t H 0)s*B.4} ,

*H20)y 5+ h * (S*H20), 10
R e

di b z’oxy LhidheSsrBRioRAb e

*Hz’cﬁl GLb¥RRAFOSk$ BB SR IPNEBY ht i *B2O ¥ H2O) 15

- di hydk. @Xydehmmwbaphmbfph@s?nﬂm) [ 8*Hz0),

1H20) 1, 31d3h9am¢mxeﬁimlﬁma R £ DM :3Y; 5*H20),
dihy QXXE‘ER%@P:{H EL&Ef"@/ b:.,ph; ﬂz’b (s*H20) ,

ELR Bddt BeBEe mpbsﬂﬂzov isu0),

6' - di hydr oxyhept achl or ohi phenyl * (s*H20),

4, 71- di hy dr.GXyHéhydddyhiepbhphbisdbi pheAyR0d |, (s*H,09,

254, 8" - di hy,Gr oy ipdé GHeBE AOh BOID bhenyl * (s*H,0),
4,7*'-dihydroxyheptachlorobiphenyl * (8*H.0),

25 4,8’ ~-dihydroxyheptachlorobiphenyl * (s*H20),
1,2-dihydroxyheptachlorobiphenyl * (s*H;0),
1,3-dihydroxyheptachlorobiphenyl * (s*H;0),
4,4'-dihydroxyhexachlorobiphenyl * (s*H;0),
4,3’ -dihydroxyhexachlorobiphenyl * (s*H;0),

30 4,5’-dihydroxyhexachlorobiphenyl * (5*Hi0),
4,8’ -dibydroxyhexachlerobiphenyl * [a*H,0),
4,7’ =dihydroxyhexachlorobiphenyl * (s*H,0),
4,8'=dihydroxyhexachlorobiphenyl * (s+*H;0),
1,2-dihydroxyhexachlorobiphenyl * (s*H;0),

35 1, 3-dihydroxyhexachlorcbiphenyl * {s*H;0},
4,4'~dihydroxypentachlorobiphenyl * [s*H;0),
4,3'-dihydroxypentachlorobiphenyl * {s%H,0),
4,5'-dihydroxypentachlorobiphenyl * (s*H,0),
4,6 -dihydroxypentachlorobiphenyl * [s%H;0),

40
4,7'-dihydroxypentachlorobiphenyl * (s*H0),
4,8'-dihydroxypentachlorobiphenyl * (s*H;0),
1,2-dihydroxypentachlorobiphenyl * (s*H;0),
1,3-dihydroxypentachlorobiphenyl * (s*H,0),

45 1,8-dihydroxyhexafluoronaphthalene * (s*H.0},
1,7-dihydroxyhexaflucronaphthalene * {s*H,0},
1,6-dihydroxyhexafluoronaphthalene * {s*H.0},

*
4
4
4,
4
4
*
0
4,
(
4,
41
8'
*
4
4,
*
4
4
*
4
4
4
4,

(
3
5'
6'
7
, 8' - di hydh: ny'ﬁéhﬁﬂmbﬂ:pﬁbmcmp(hshkmo’) (8%H,83 di hydr oxyhexaf | uor obi phenyl
{s*HZO} 4, BF -8 by duyeskypeyiax adatsighieRPENY | | (6] H20), 45 AVENDED SHEET

3

3

6

7
- di hydr oxypent af | uor obi phenyl * (s*H20), 1, 2-di hdroxypentafl uorobi phenyl
26)‘5'52?)’ « di hydr oxyoct achl or obi pheny!l

(
4'
3'
(s
7'
, 8' - di hydr,exyanyachhaiceacphertiphen®i H0)s *H &y 2- di hydr oxyoct achl or obi phenyl
(s
4'
3
5



* (s*H20) ﬂﬁzﬁfdﬁ r oxyhept achl or obi pheriyl *(s*H, o),

1, 3-di hydr oxyhept achl or obi phenyl *(S*H20), 4, 4'-di hydr oxyhexachl or?biuﬁp%mll
*(s*H20), 4, 31-di hydroxyhexachl or obi phenyl *(s*H20), N

304, 51- di hydr oxyhexachl or obi phenyl *(s*H20),

4, 6' - di hydr oxyhexachl or obi phenyl *(s*#420), 4, 7' - di hydr oxyhexachl or obi phenyl
* ( s*H20), M?Sﬂlhb'fﬂwwwythélamrmmhphewl £ * (ES’HIEBQ) :

|, 2-di hydnquheup@ﬂﬁmammﬁﬁwdn&*;(h&ngﬂe 3] skirdoli hydr oxyhexachl or obi phenyl
H(STH20) . ol G MONNRPRLAEI AN ; FOU (avk35[20)

4 51 Eyﬁfﬁxégﬁﬁr:ﬁ% ke AonenllessQ (svsi01.
4, 61- di FR// herabilppranaphthelenp 0 | (48:0),

4,7 -di hydn@xslpbmmﬂrmmebhpd:mydphfchﬂ-ﬁﬂs) * {S*Hgﬂj,
4, 8' - di hydr, oxaﬂﬁfﬂﬁfﬂﬁh@&ﬁbhp&ﬁwmﬁ;ﬁat&% * ?(5 droxypent achl or obi phenyl
* (s*H20) 1, 61a%5 ﬁ%&&ﬂ %Eﬁg Q&% {s*H 20), 45

1, O- dlhydro H ﬁ rona

, 7-di h dr dxy %4 ’T‘ti‘%?‘&ﬁa t a %R‘?-IZ'O fS*H‘z‘O]r

di roky é&h‘*’?%’r"@ﬁﬂﬂhimmtﬁa{-sﬂﬂm){5*67-3)2/ 00036 23 NOV 2004 8 1,
i hydr 0XyKes ab ¥ dmromeapbh hat @ephtha $6620) (s vH,0) ,
l hydr1q>syh@xzdﬂdm@&aehw@mtﬁaién#&o)ts*Hzlo; .

y'dr oxyhe )i (an

|hyd)€l 2 ona E a?naﬁht&gl% ($*Hz0),
drlg y PERA ﬁ PREERE h%l:?rﬁzo‘) (s*Hz0),

he}'d yﬁé&%‘fﬂ%ﬁapﬁ%m@ﬁ@hﬂé&wm (8*Hz0),

i hy drie¥ytidpdidaypenapblitat ceaphthi &l 0) ,(svH,0),

Eyg HQWyEEM?&ﬂ‘H)prQ&QQﬂMcﬁﬁ%ﬁh£§er\'é7—Qr) (S¥H,0),

yarjoxy

hydrlog\_/Hgl)%&gb}]%‘rﬂ?@Pl EE%%&%M??%% [S*gzm'

i hydr'd ex’écﬁﬁ’@'ﬁﬂ Y dRehehptenp 3| (s*H.0),

réh%ﬁyﬂé&wﬂvma&ﬁﬁ%wwhth@ewm (S*H:0),

i hy drloxXyHéiedin-pensphlivatcenaghthd 384 0) (s*H,0),

| by dnoeypenydidyaeerapbs filenaphisd &) » 181,09,

| hydnoxy genydfd: 4l aRd ARl RRaphifatdD + (svi,0),

1,6~dihydroxytetrakisfluorcnaphthalene * (s3vH;0),

PRRPPRPPPRPPRPRPPRRP PP}

6-
-di
5-
- di
3-
, 2-
8-
7-
6-
, 7~
5-
4-
3-
, 2-
8-
7-

Q.D.D.Q.Q.D.D.Q.Q.D.D.Q.ID.

25 1,7-dihydroxytetrakisfluorcnaphthalene * {s*Hy0),
1,5-dihydroxytetrakisfluorcnaphthalene * {s*H2Q),
l,4-dihydroxytetrakisfluorcnaphthalene * {5*H,0),
1,3-dihydroxytetrakisfluorchaphthalene * {s*H:0),
l,2-dinydroxytetrakisfluorcnaphthalene * {S*Hz0),

30 l,?—dihydrnxy-3,4,5,ﬁ,?,8,9,10,11,12-decafluuroterphenyl %
[8*H0}, 1,B-dihydroxy-z,d,5,6,?,3,9,lﬂ,ll,12—decafluornterphenyl
* (3*H,;0),
1,4-dihydrnxy-2,3,5,E,T,5,9,10,11,12-decaf1unroterpheny1 *
(8*Hy0}, 1,5-dihydraxy—2,3,4,6,?,B,9,10,11,12—decafluuroterpheny1

38 * {5*H;0),
l,ﬁ-dihydrnxy-z,3,4,5,?,B,E,lﬁ,11,12-69caf1uornterpheny1 *
{s*H0), 1,?—dihydrnxy—2,3,4,5,6,8,9,lﬂ,ll,12—decafluurcterpheny1
* (s5¥Hy0),
1,B-dihydroxya2,3,4,5,6,?,9,10,11,12-decafluoroterpheny1 *

40 (s*Hz0), l,g-dihydrnxy—z,3,4,5,6,?,E,lﬂ,11,li—decaflucruterphEnyl
* {S*H;0},
1,lﬂ—dihydroxy-Z,B,4,5,6,?,B,Q,11,12+decaf1unrcterpheny1 »
{s*H;0), l,ll—dihydrcxy—z,3,4,5,5,?,E,9,ln,12—decafluornterpheny1
* [s*H20),

45 1,12-dihydroxy—2,3,4,5,6,?,E,E,lﬂ,11,12-decafluﬂroterphenyl *
{s*H;0), 1,9-dihydroxynonafluoroanthracene * (s8¥H0),
l,2-dihydroxyncnafliuoroanthracene * (S*Hs0},



(s*H20), !
i hydr oxypent af | uor onapht hal ene * (s*H20), 7 2 NOy e |

- di hydrgparpasggdd uor onapht hal ene

- di

- di hydr oxypent af | uor onapht hal ene (s*H20),
-d

- di

- di

* ok X X

i hydr oxypent af | uor onapht hal ene (s*H20), 20
i hydr oxypent af | uor onapht hal ene *3 (s*H20),
i hydrbﬁyﬂéhf‘éﬁn@mn&ﬁ;h@tm&reﬂea’beﬁe*H2¢Qa)*H20} .
- di hy drigrytiebydbd:sidonaf DeaPEdtaBend « S{d#Ch,, 1, 7-di hydroxytetraki sf

r onaphtth,Lamgyarc( *rgaag)flucgﬂaq, ?%g&)érg%%gytﬁ,rfghsf | uor onapht hal ene *

s*H20), 25 6l g I 0X % trakis g e * (s*H20), 1,
i hydr gzet raki's ’F‘m(?ﬁ% gbﬁf%%téﬁécﬂ“?s HEGH20)
- di hy"gy‘-o yELRF G NOnaf ShaERaTAIrefene '(swam.

c -

@m\lCD(ﬂ-hwl\)G)l—‘l—‘l—‘G)Uj\lCDO -thl\)(D-bD. >“O OOI\)OOAU'I\ICD

(Cjil Eygrioiyfﬁlggrﬂgwﬂuef émﬁmﬁmnené (sﬂ%@ﬂ}; .
i hydrig®y QER 3R ¥
- di hydrloé)ld%h{fd]ﬁn%nénﬁc %‘c%h%% gne ro@grphenyl *  (s*H20),

- di ydro>ay ecafl o f phenyl * (s*H20),

_di hydridxy? h%“?’%’ h%’-‘ LG¥PSPENFICRRE of | (Fdfiof br phenyl  (s*120), 1,5-dih
cy- 2183 1456ﬂ¥h3d@womcrlqrm@ﬁrmmt'ertpﬁam@-l. 35 * (s*HzO),

- di hydrh)&ydihﬁdm:ﬁmipagrﬁldfbahlhizedﬁ@af |[l$(}IHQ¢t gJ phenyl  (s*H20),

g: E;g:lgﬁid%hﬁdﬁ%@n@nﬁeﬁlé&aﬂbﬂracgﬁ@a‘; : E: BEE%: *40( ?"SEES)O)

- di hydrlo)syﬁl hgdr %mg % gl%’g %’jlmfﬂcg%%?ﬁ‘ I{l?oﬁ"é'%b’r phenyl * (S*H20), ’
0- dxhydr x9 By %rdi‘ygcéa§ worpapth f?ce%caf{lgdaﬁ%terphenyl (s*H20),
1- dHr%dr- gibydrokyocsaflgompanshracene af |(sdHo0 br phenyl  * (S*H2D), 45
2-di hydr;éx?llzydsrms}@cmﬂﬁbﬂqalﬂh]m&aﬂé dqeablapr ot er phenyl  (s*H20),

i hydrngxy-aonedldigioeant Mﬂeﬁ?ﬁ;hmé&&m) S*H

| Dy Ao yBeRAHl 1) %akEsmemp &b B0 -3¢ 00036 9

r

- di
- di

o SRR NS nealat ) e
- di rf'%)/?jHoﬁyﬂbh&##%ﬁﬁaﬁfhmwhﬁegnwo)t S*Hy0),
- di
- di
- di
-d

i hydrloRydshedraryocanf huarend hratehiai20)( s «8,0) ,
i Eygrmﬁyﬂmgjmpﬂzglwtﬁhb@@ C;D {5*H;0),
i hydrigxyy AoRAddigMmeaeh Bl GGt h t e { 5%H,0),
'hydﬁPéXHQH§E¥H£?H%EQEPiE%?%anthr %'E%o

cene * '{s5*H,0},
25 1,4-dihydroxyheptaflucroanthracene * {S*H0},

PRPRPRPRRRRRRERRRRRORRRRRRO TR R PR
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1,5-dihydroxyheptafluorocanthracene * {s*H>D),
1,6-dihydroxyheptaflucroanthracene * (s*H,0),
1,7-dihydroxyheptaflucroanthracene * {s*H,0},
1,8-dihydroxyheptaflucroanthracene * {s*H,0),
30 1,59-dihydroxyhexafluorocanthracene * ({s*H0),
1,2-dihydroxyhexafluorvanthracene * {s*Hz0),
1,2=-dihydroxyhexafluorcanthracene =* {s*H20),
l,4-dihydroxyhexaflucrcanthracene * {s*H.0),
1.5-dihydroxyhexafluoroanthracene * (s%Hz0),
35 1,6-dihydroxyhexafluoroanthracene * (s*H;0),
1,7-dihydroxyhexafluorcanthracene * (s%H;0),
1,8-dihydroxyhexafluoroanthracene * (s%H,0),
1,%«dihydroxynonaflucrophenanthrene * {s5*H,0),
49 1,2-dihydroxynonaflucrophenanthrene * {s5*H507,
1,3-dihydroxynonaflucrophenanthrene * (s*H,0),
1,4-dihydroxynonaflucrophenanthrene * {s*H;0),
l,5>-dihydroxynonaflucrophenanthrene * {s+H;0),
l,6-dihydroxynonaflucrophenanthrene * {s*Hz0),
45 1,7-dihydroxyncnafluorophenanthrene * (s¥H;0),
1,8=dibydroxyncnafluorophenanthrene * {s*H,0),
1,9-dihydroxynonachlorophenanthrene * {s*H,;0),




1, 3-di hydrg73yhonesél or oant hracene * (s*f20),

1, 4- di hydr oxynoaachl or oant hracene * (s*H20), 10 27 Mo

1, 5- di hydr oxynonachl or oant hracene * ( S*H20), “ i

1, 6- di hydr oxynonachl or oant hracene * (s*H20),

1, 7- di hydr oxynonachl or oant hracene * (s*920), _

J., 8-di hydr oxynonachl or oant hracene * (s*H20), 1, 9-di hydr oxyoct af

Iuoroanthrhcﬁﬁﬂah?dtsi}ﬁﬁnachlﬁrﬁpﬁbﬁhﬂfﬁdéﬁxyocggﬂﬁ byor oant hracene * (s*H20),

1,3-di hyerM—Qﬁ.ﬂ'@f‘lrb QGRS anthTeHE0d | g; di hydroxyoctaf

| uor oant hra g?i’ﬁ%acm%rg h%c{roxl\éé)cg k g{oréanthracene * (s*H20),
Arac

T 7 di nydi @ &eﬁigﬂrwwmcﬁ? aee%emwngrm) (s*70),

1, 8- di hydrbx FAF ey IRnAchA ateperantirbRe) * (s*H,0),

1, 9-di hydrba@*rﬂapydfbxmrmmmhbaﬁpﬁ@a’htﬁﬁhgoa {gq.l 0)

2- dlhydroxyhpgﬁﬁ hﬂ@*igggdzqggggﬁhenghfa Pglhydroxyheptaf* .

Iuoroanthrpqﬁqﬁr %3 cQ%f §§ dih 5roxyg %ga br oant hr acene (s*H20),

1, 5-dih g 0t 6anthr A 37 H20%e di hydr oxyhept af

Ihoroanm g’c%%é%y Fexyeahet “?“?Pléﬁrlmhéﬁyﬁe‘bt@‘*fﬂzﬁbr oant hr acene * (s*H20),

1, 8- di hydrbocgﬂﬁ!eﬂwdmmﬂlmacmammamoa (361,09,

1, 9- di hydr byaiinghitoepaantith uagefeedanktEE0)r (svu,0),

1, 2- d'hydrPX&”ﬁi&?Eféﬁ?dﬁ%ﬂfﬁﬁ@f@ﬁﬁénan&ﬁ;EE&% (8¥Hz0),

1, 3-di hydrpxyraqﬁgﬁb%g racenlgmwL 34_ % (8%H;0)

1, 4- di Oant Nt acen B2®)’ 20),

T 5 di nLa Do R YR P aEepRenentbrene) | (5,01,

1, 6- di hydrb %EWWWﬁaemmmhbﬁﬂe) * (8%H,0),

1, 7-di hydrbo@%dahaﬂtwmttalmaﬁméha(@ﬁkena * (S¥H,0),

1, 8-di Eygrpmdmhﬁﬁkéﬂl%’tfa@'lﬁﬁ%en S*Qézbt (s Eéﬂl'

i’g g:hy rPXNQﬁﬂZP%&%ﬁ() % %%géﬁg%iptg 2 [ﬁ*H§DH1hydroxynonaf

Ihorophgﬂan‘t :ﬁgﬁg ¥ox u"‘i"ﬁ“ﬂ’lw F8%% nori&He®} ophenant hr ene * (S*H20),

1, 5- di hydr b&nieHErr e sItas AReEPRIRnanShEREY * (5*H60 )i hydr oxynonaf

| uor0phenam?rﬂdahedfo#?Epﬂﬂmhcmﬁﬁanhﬂhdghyd-r q&yzgﬁljajl uor ophenant hr ene *

(s*H20), 1,B-dihbussomerrnsibussmrbanant ﬁ@ne (s* 2

1, 9- di hydr px9aRge P ANARNAARE IS RNR nenE8nE RO g+l %’00036

25 1,2-dihydroxyhexafluorcphenanthrens * {8*H30}%,
1,3-dihydroxyhexafluorophenanthrene * {s*H0],
l,4-dihydrexyhexafluorcphenanthrene * {s*H30]),

1,5-dihydroxyhexafluorophenanthrene * {s*H,0},
l,6-dihydroxyhexafluorcphenanthrene * (s*H,0),
30 1,7-dihydroxyhexafluorophenanthrene +* {s*H,0Y,
1,8-dihydroxyhexafluorophenanthrene * {s*H,0]},

-trihydroxyheptaflucrobiphenyl
-trihydroxyheptafluorobiphenyl

4 * {8*H,0},

3 * (S*Hy0},
is 5'-trihydroxyheptafluorobiphenyl * (s*H,0},
6'-trihydroxyheptafluorobiphenyl * (s*H;0},
5,1’ -tetrahydroxyhexafluorcbiphenyl * (s*H,;0),
6’,8'=tetrahydroxyhezafluorobiphenyl * {s*Hy0),
5°,7'-tetrahydroxyhexafluorobiphenyl * (s*H,0),
3

+3'-tetrahydroxyhexafluorobiphenyl * (s*Hp0),

r
¥
r

d,5,
4,5,
4,5,
4,5,
1,4,
1,4,
3,5,
40 2,5,

where s is preferably 1, 2, 1, 4, 5, &, 7, B, 9, 10.

The present invention also provides a supported catalyst system
45 in which the chemical products obtainable by reacting compounds

of the formula (I) with compounds of the formula {II] are used as

cocatalysts, and provides a process for preparing this catalyst

AMENDED SHEET




3 NOV 20Q¥k 3 gogirgli hydr oxynonachl or ophenant hr ene

I hydr oxynonachl o. r ophenant hr ene 1,5-dihydroxynonachloraphenaq%hgﬁ@%m?
i hydr oxynonachl or aphonant hrene 1, 7-di hydr oxynoaachl or aphenant™hf ohe
i hydr oxyncnachl or ophenant hrene 1, 9-di hydr oxyoct af | uor ophenant hr ene
i hydr oxyoct af | uor ophenant hr er ~e130
i hydisyggent aft voldophenantt <heeetidn rmtiviivids ox yipedcadkuespphenant hr ene
i hydiceepaei ad | prlveneeDantiy @mymérﬁzﬂiwdrigxm&t&féstéﬁeepgﬁ { hrene
ihydEg%ngggfg#gya&@hggagﬂgnﬁyysangSiéyéﬁwynhydroxyocta |'uor ophenant hr ene
I hydr oxyhept af'l ucr ophenant hrene 1, 2- Fﬁygfoxyheptafluorophenanthrene
I hydr oxyhept af | uor ophenant hrene 1, 4-di hydr oxyhept af | uor ophenant hr ene
5- R ﬁgl&r Sﬁgﬁ%ﬁ%ﬂcgsrghmﬁﬁ@mtﬁpeﬁéesent invention of compounds of
i hydtory hepratd Udnophenardnpeends 4f 7etdi Hyenexy heptakbugi @pharant hr ene
| hy dreaeyiiepl gitoduc@pbenaid HireRent Li RrdhtRydr 9V, f.hy rg%}eiré%nt hrene 25
I hy di%yRex Igﬂnggﬂgg@{qinﬁya Ed%r%-dihydroxyhexa | 'uot aphenant hr ene
i hydr oxyhexat | uor ophenan ene , 5- di hydr oxyhexaf | uor c>phenant hr ene
E&ﬂrquhexafluorophenanthrene 30 1, 7-di hydr oxyhexaf | uor aphenant hr ene
)

cNeNeoNoNoNoNeoNoRoN

1

o-

- FO¥FhikaftforBpRermInneNads SoF RIg( Fprmg B HAD) can( 8 HR(Ackd
INSEHP@ICLISVRRS] . THE HAAboundsS'HdR0Y i thdS'Hd2Q) i ssolved or
suspended in a solvent or can be present as such. Suitable
solvents are aliphatic or aromatic hydrocarbons such as
n-pentane, isopentane, n-hexane, n-heptane, cyclohexane,

15 iscdodecane, n-octane, n-nonane, n-decane, petroleum ether,
toluene, benzene, o-xylene, m-xylene, p-xylene,
1,2,3-trimethylbenzene, 1,2,4-trimethylbenzens,
1,2,5-trimethylbenzene, 1,3,5-trimethylbenzene, ethylbenzene,
propylbenzene, etec. and also ethers such as diethyl ether, methyl

20 tert-butyl ether, dimethoxyethane, diiscpropyl ether, di-n-butyl
ether, aniscle or mixtures thereof. Among these, particular
preference is given to aromatic hydrocarbons, in particular
toluene, o-xylene, m-xylene, p-xylene, 1,2,3-trimethylbenzene,
1,2,4-trimethylbenzens, 1,2,5-trimethylbenzene and

25 1,3,5-trimethylbenzene. The compounds of the formula (I} and any
g2olvents used are generally placed in the reaction vessel at from
-100°C to 300°C, preferably from -80°C to 200°C, particularly
preferably from 20°C to 150°C. The compound of the formula {I} is
advantageously present in a liquid phase.

i0
One or more compounds of the formula (II) can subsegquently be
added. The compounds of the formula (II} can likewise be
dissolved or suspended in a solvent or be added as such. Suitable
solvents are those described above; preference is given to using

35 the same solvent. The addition can be carried out over a periocd
of from 1 mipute to 96 hours. The addition is preferably carried
out within a period of from 10 minutes to 8§ hours. The
temperature of the initial charge during the addition is in the
range from -100°C to 200°C, preferably from -80°C to 150°C,

40 particularly preferably from 20°C to 150°C. The temperature is
generally selected so that at least one reactant is present in a
liquid phase. The subsequent reaction temperature is preferably
in a range from 20°C to 150°C. The reaction can be carried out at
atmospheric pressure Or superatmospheric pressure, although the

45 latter requires appropriate reactors. The molar ratieo in which
the compounds of the formula {I) and those of the formula (II}

Naooocaoaoo-

|
I
0 ’
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(S*H20), QJBUJ‘S *H 20) , (s*H20), (s*H20), (B*H20), (S*H20),

(" H20), s H20 ( S*H20), (S*R20), (S*H20), (S*H20) , WwRO),
(8*1120) , -~ S* H20) 4,5 4" -tri hydroxyhept af | uor obi phenyl * (S*H2Q)% XV ¢
4,5,3" -tri hydroxyheptai | uor obi phenyl (S"20) 35

4,5,5" -tri hydroxyheptafl | oor obi phonyl (B*H20),

4,5,6" -tri hydroxyhept af | uor obi phenyl * (S*H20),

3,4,5', 7 - et rmimpdned yhexpineual 0pi phemd raings H2 1:1000 to 1:0.01,

3,4,61, 8' -baddldenxyiana wer @) y
3,55 ,71- tetrahydroxyhexaftl Egrgbﬁpﬁgﬁglbw?é@lﬁz 'Hhe formula (I).

3,5,31,5 tetr DI;ydrox hexafl uoTobl&ge I é *H20), where s is preferably 1,
2, 3, 4,°5ihg molargragio uf CPREORR thiy EpEmMoiR aIIéot@r@mS@esfathpported
cat al yst sg@t%ﬂaﬁ ABT) risiprsferhbly b Al: 1p¢oduict:0 .abt Basmblog, Ryer eacting

conpounds afodrte oforhira th) cmm@dium@ueﬂé i@ E?I mﬂaf.’:t(ul.&iaf‘re used as

cocatal ys! fre@dnPEOYL dpiich REOSESE: ﬁ%e?&‘%ga{ée{&t 3¢ cale ﬁ’%%s@% MED SHEET

0732/°00036 t f
o8 s SPFREL a5 ") S L1 il HOERE ThicCehEss Gernés sateney ot

preparin 0
syst ens? 8f 'E‘E‘T% IpBe8ént ( r?\?ﬁ?ll iGPUPs . JThg Ifl’guzee495~'élfhélereaa$sm according to
the presenYaluywert lofenfgcampebadsasf oft hegher mdlaeelds Wt conpounds of the

formul a (|¢driemp@ndenge sn@el CahoRtoYUCERbmiDE :ﬂ&‘?ss%ﬁ Hemég I:' on is

generally carried out usi ng the foll owi ng procedure Fi rst one or

r n f for n | aced
or e Conpo*hékﬁf%seagelnéén an gigncgiovggeg a process for preparing the

15 products suitable as cocatalysts, in which compounds of the
formula (I) are reacted with compounds of the formula {IL}.

The present invention additionally provides a catalyst system
which preferably comprises
20

A} at least one organic transition metal compound,
B) if desired, at least one main group alkyl,
25 C} 1if desired, at least one support component and

D} at least one chemical product which is obtainable by reacting
compounds of the formula (I) with compounds of the formula
(IT) and preferably comprises compounds of the formula [III).
30
As organic transition metal compound &), preference is given to
using metallocene compounds. These can 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
35 EP-A-0 376 370, monocyclopentadienyl complexes such as bridged
amidocyclopentadienyl complexes as described, for example, in
EP-A-0 416 815, multinuclear cyclopentadienyl complexes as
described, for example, in EP-A-0 632 063, n-ligand-substituted
tetrahydropentalenes as described, for example, in EP-A-0 659 758
40 or n-ligand-substituted tetrahydroindenes as described, for
example, in EP-A-0 661 200. It is alsc possible to use organic
metal compounds in which the complexing ligand contains no
cyclopentadienyl units. Examples are diamine complexes of
elements of transition groups III and IV of the Periodic Table of
45 the Elements, as are described, for example, in D.H. McConville,
et al., Macromolecules, 1996, 29, 5241 and D.H. McConviile, et
al., J. am. Chem. S8oc., 1996, 11iB, 10008. piimine complexes of



in a reacty J{ﬁﬁ%ﬁ The conpounds can either be dissolved or suspended in
a sol vent ‘or ‘¢an ve present as such. Suitable solvents are aliphat ¢ ¥3¥ 7
aromati ¢ hydrocarbons such as n-pentane, isopentane, n-hexane, n-heptane,
cycl ohexane, 15 isododecane, n-octane, n-nonane, n-decane, petroleum ether,
t ol uene, benzene. o-xylene, mxylenel3p-xylene, 1,2, 3-tri rret hyl benzene,

1,2, 4-tri nalielghbernaenaanslt 208-drdupeiyt h@pzt@faepehém&s t’[raib y'th]%nzene
et hyI benzen@menPt opylgpe@;en tde* Ekg& efhey. §EE£':} %I et% et her,

hyl 20 but y] - but yl
gfthe)r/ ani tsgrf'e tblrJ 5 L?ggmt h%?ceof %ﬁ : g-p't fédd Ilségigﬁp‘éﬁh&ﬁ Bt éler:encgt?/s

given to &roffirich EH?'drsé“é’am bdhe . i1d8paftT ctararlspobeeyred o Fuxyhermmrem xyl ene,
p- xyl ene® 21,52b3st imxrst)ipyirbdpnk erveqpleke 2, df tmaﬂmthyfbﬁﬂm&,mn group

1,2, 5-tri mIrybbetenerasdi@Srdbid 5ft ﬁhéreﬁmdeb.e@z $86g cHRQends of the
o e G e va bt S pEL B T ngl tgﬂﬁog&eheaﬁaﬁﬂi arly
pr ef er abl ggggbml%%tqto 135 nc& 5 nd Qe h OB | 1§987) 8IS can be

advant agedi®ely Bk ek ritlSPnPass ikAs Gﬂpﬁﬁsﬂewlmanﬁrcmmndenpmm% of the
f or mul alq ldompd enisybsiemndnedyt dims addetocyldiesCOoORRamEIs @f khenformula (11)
can | i kewicampbandsli H%0ldeadr Me® UsPRBA96/ 37y SOl vent or be added as such.
Sui tabl e sol vents are those descri bed above; preference is given to using
35 the sarﬁ_e r tﬂ?ﬁ addition can be carried out over a period of from
1 mnute to E ﬁ% “%E BEER TTWIRUNES pes ndBigoed oy &Fidaed within a
peri od of FMERPESS R Hhes fpemBlehddVd, The tenperature of the initial charge
during ¥he addition is in the range from-100C to 200C, preferably from
-80C to 150C1 40 particularly preferably from 20C to 150C. The tenperature
is ‘generallyy \Z)el ected so that at |east one reactant is present ina Iliquid
phase. The su equent reaction tenperature is preferably in a range from
20C to 150C. The r tion can be carried out at atnospheric pressure or
super at nospheric préssure, although the 45 |atter requires appropriate
reactor&? The nolar| ratio in which the conpounds of the fornula (1) and
those of the fornulja (11) AMVENDED SHEET 0732/ 00036 23 NOV 2004 12 are
L\M in the range from1; 1000 to 1:0.01,
JS-L‘

conbi ned i s gener

30
where

M4 is a metal of transition group III, IV, V or VI of the
Pericdic Table of the Elements, in particular Ti, Zr or Hf,
35
R!> are identical or different and are each a hydrogen atom or
5i(R'7)3, where R!? are identical or different and are each a
hydrogen atom or a C;=-C4p group, preferably C;-C,p-alkyl,
C1-Cip-flucroalkyl, C3-Cip-alkoxy, Ceg-Cyg-aryl,
10 Csg-Cro-flucroaryl, Cg¢-Cig-aryloxy, C;-Cig-alkenyl,
C7-Cyp-arylalkyl, C;-Cyp-alkylaryl or Cp-Cyg-arylalkenyl, or
R15 is a C;=Cap group, preferably Ci;-Czs-alkyl, such as methyl,
ethyl, tert-butyl, cyclohexyl or octyl, C;-Czs-alkenyl,
C3;-Cis—alkylalkenyl, Cg-Cyg-aryl, Cs-Cys-hetervaryl,
45 Cy~C3p—arylalkyl, C;-Cip-alkylaryl, flucrinated C1-Cpg-alkyl,
fluorinated Cg-Cji-aryl, flucrinated Cy-Cip-arylalkyl,
fluorinated Cy-Cyp-alkylaryl or C;-C;z;-alkoxy, or two or more



based on gﬁtﬁ of ML in the conpounds of the formula (1). 5 The nol ar
rati o of corrpoun s of the fornula (1) to those of the formula (I1) EShUU 04
preferably from1:100 to 1:0.1, based on the anount of ML in the conpoun(;g
of the formula (1). Particular preference is given to stoichionetric
reaction of the conpounds of the folfulae (2) and (I1). The nolar ratio
here depends oadibzldGAunderbeg jofinéd NREEh grm@&hathehgigwleglgi ﬁﬁfn her e
assune a OIval :dﬁdoihfiléefﬁ{msgﬂf'ﬂhé F@{c%%@neédfﬁr%heh}{&'bﬂ?&no ﬁ t
correspondi ng er._ar ound us e resen

i nvention al so)égl?g%l s 2 rﬂq"g‘éegstg plrce]par?’ng t %g ‘?ﬁﬁfﬁt"%e uitabl e as
cocatal ysts, in which corrpounds of the formula (1) are reacted wth
conpoun@sﬂéf' aRe epntical( pr) differeptesadtaraeachi snhydididenonabh yorpr ovi des a
catal yst syst ﬁml;RW]IJGhW]iHEﬁ egibeh;e GAFRE i SEB c&OdA)Efai:eﬂte%S{d ape @fic&ﬁ'&: E | s
transition netghre QR or3d dfcg ope pup al kyl,

C) if desiredg, ? ?% %&eqﬁup?or (S:‘{}orro%oneﬂ-L 6%’ ¢ %aspg%rfe chem cal
product whi ch r‘s ¥ e b eac’i‘}lﬁ Oy 6u theforrmla(l) with
conpounds of CRECTSF MIPECENYY,) CaT'FEilﬂpﬁéY%ﬁ“ﬁbl cm%npﬁlb*e%}"borrpounds of the
formul & 111) Cr300Arplybinylc Cr;a%rﬁﬂ.brnlaue,tlahrcommunairﬁ)alkpmgﬁerﬁ\ce is
given to usi Bgs nit al b@%egﬁmﬁmlﬁi@&erﬁﬁﬁ3:1C@55J3Qkyﬁ0§uf§}¥3a[§3hﬁthﬁ' dged

" EP-A %gi‘ég%égyc'E%?g“%@zf”%&%ife B0 5 SRR S 3T

monocycl opent 51 Jikee")?érs stth 245 bf 1 dged-24a H‘B’E?lﬂyolpent adi enyl
conpl exes as GB3CH" éh?fﬁwr&aﬁﬁreﬁﬂa -y lALlEY L1 658 €50~ 4Nyl paKtl ear
cycl opetht adi edphorompiask £3-Gz-adkgty | Dowriheted anphe-aryl , EPLUexnad24063,
n-| i gand- substhttiedrylalkyhy dlapeih e €S- a5 - dﬂ:ﬁfm)};qdﬂrf or exanple, in

EP-A-0 659 75@ wlzaglxnij,gq;}dtagbéﬁ|,ﬁdgeeqaagggfg1yﬁigqh éoi‘ﬁecﬁi escri bed,
for example, shehEE 5P RGL 200 rddical s B0 RASBRDLE tgygf organrc metal

conpounds in mhl tadlenyl

exin and co
units. npl &€ %E%%ﬂﬁeﬁg’ Hﬂ)‘?é’i!’ég of Rt hes HPTR Pafer€ioniBPoups |11
and IV’cﬂ‘ theEPéFPBdﬂ'tlcﬁaB'IﬁE b wgn be Ehksmitugedas are described, for
exanple, in DH MConville, et al., Micronolecules, 1996, 29, 5241 and

D.H MConvillig, 5ekherlvy = 3, AWa ChaM wREn v X996, 118, 10008. Diim ne
conpl exes of 0732/00036 2 ? Nov ?004

m is 5 when v = 0, and m is 4 when v = 1,
25
Ll  may be identical or different and are each a hydrogen atom, a
C1-Cig-hydrocarbon group such as C;-Cip-alkyl or Cs—Cip-aryl, a
halegen atom or OR!?, sSRI?, OSi{R!%)3, Si(R1%};, P(R!%}, or
N{R}¥};, where R1? is a halogen atom, a C;-Cjg-alkyl group, a
30 halogenated Ci-Cjp-alkyl group, a Cz-Czg-aryl group or a
halogenated Cg-Cyp-aryl group, or L! is a toluenesulfonyl,
triflucrcacetyl, trifluoroacetoxyl, triflucromethanesulfonyl,
nenafluorobutanesulfonyl or 2,2,2-trifluorcethanesuvlfonyl
group,
35
o is an integer from 1 to 4, preferably 2,

Z is a bridging structural element between the two
cyclopentadieny] rings and v is @ or 1.
40
Examples of 2 are M?R2UR?! groups, where M5 is carbon, silicon,
germanium, boron or tin and R2° and R2! are identical or different
and are each a C)-Cjp-hydrecarbon-containing group such as
C1-Cro-alkyl, Cg-Ciy-aryl or trimethylsilyl. % is preferably CH;,
45 CHCHy, CH{CH:}CH;, CH{C4H3)CT(CH3z)z, C{CH3)z, {CHa1}35i, {CHy) Ge,
(CHa}2Sn, {CgHs)28i., (CeHs){CH3)S1, (CgHsg)iGe,
(CH3}3Si-81(CHa) (CeHs) 25N, (CH3)48i, CHeSi(CH3)z, MeSi-Si(Me)s,



13 el enerﬁﬁé)jﬁddgﬁsmlon group VIII1 of the Periodic Table of the EI errents

(e.g. N 2* ‘or conpl exes) as described by Brookhart et al., J.

Chem Soc. 1995, 117, 6414 and Brookhart et al,, J. Am Chem Sac?*i@b@i},ﬂ-i
118, 267 can al so be used. Furthernore, 5 2,6-bis(imno)pyridyl conplexes of
metals of transition group WVIII of flRe Periodi c Tabl e of the El enents (e.g.
Q02+ or FeltgHcanplle2esjcay)desar idbed2ip Bradihakhagia B l : Am Chem Soc.
1998, 120,1,4049, mn@ttmetﬁan@al 1;Ct3m mméﬁ,?geth used. It
i's al so pesgsg B et Eé)cb ne %orrgounds g Ilgand
contains hete nﬁ SO &Gt %ﬁﬁ%&ﬁd?’éﬁ'é"ﬁe? rF‘BE%I in

08/ 22486, TPCIFRLY ‘F%ébnet%offﬁi%ﬁdﬁ‘ma?‘@’q}ﬁ-ﬁr PRl Xs1y <BA Fdyeny
conmpounds S¥BteRe formJIa (1V), 15 20 15 30 where R16 M4 is a netal of
transition group Ill, IV, Vor VI of the Periodic Table of the EI enments, in

ticul arpg N i h
e et s g e st a0
a hydrogfLeF&t om or o"U‘b3 pr ef 2Tl -# dypnd one or

Cl- Clo-f| aF¥st DPQ@faéEBHEJr KoWE S eGECﬁ‘ObEéHHUtEQOS*C&—P@LOthEuofm yaln,
C6-Cl i ol a‘trn#ox;« r gy .CIbealikdeny] riQf- CdOpmrferabky| subGti€4Qeal kyl aryl or
CB- CAG ar )plaaltiemyirlgorm BhS Ispu%:l.@lﬂg 3endrO¥Rs ;i PLGh eraldl ¥ &ls C25-al kyl,

such as £ e 2t T Wl tyI CQ 5- al kenyl ,
"otk don hsﬂe 2 Q §5 Bl Hign8Y SLROPH, 1bof £ damis 6F 88l al oyl |

C3- C15- al kyl,alk

C7- C30- al ? I é%yﬁ g‘ﬁ Uor) nét%%i %L‘tewr:ﬂ“l? | SUCh | 4%, Ci Aigaoed ]l &1@4 aryl ,

f1 uori nat &~ €7-CEH L ar YReHS WO OF | TRKA rﬁ"éﬂf’éﬁl’@ﬁl@oﬂél ke ayndengl CindL

- al koxyl5s G}ﬂYt Wheorteanteeg7 801003 NN HFEO04 14 radicals R15 may be j oi ned
in such a way that the radicals RIS and the atons of the cyclopentadienyl

ring whi clengennest i ddiimmet 81 Moot cEafolndd oY ShEMEMILGH TRy, I Lt y.n be

substitut gleq ag pure racemic or pure meso compounds. However, it is also

possible to use mixtures of a racemic conpound and a meso
20 compound.

Examples of metallocene compounds are:

dimethylsilanediylbiz{indenyl)zirconium dichlaride
25

dimethylsilanediylbis{4-~naphthylindenyl}zirconium dichloride
dimethylsilanediylbis{2-methylbenzoindenyl)jzirconium dichloride
30 dimethylsilanediylbis({Z-methylindenyl)zirconium dichloride

dimethylsilanediylbis{E—methylﬁd-{l—naphthyljindenyl}zirconium
dichloride

is dimethylsilanediylbis{2—methyl-4—{Z-naphthyljindenyl}zirconium
dichleoride

dimethylsilanediylbis(Z-methyl-4-phenylindenyl)zirconium
dichloride

40
dimethylsilanediylbis[2—mgthyl-4-tert-butylindenyl}zircnnium
dichloride

dimethylsilanediylbis[2-mﬁthy1—4—isoprnpylindenyl}zircnnium
48 dichloride



5 R16 are pepnidgddg or different and are each a hydrogen atomor Si (R B)3,
where RIB are identical or different and are each a hydrogen atonzgw g i
Cl- C40 group, preferably Cl-C2o-al kyl, Cl1-Cl10-fluoroalkyl, C-Clo Q Q@
C6- Cl4-aryl, ©C6-Cl0-fluoroaryl, C6- C10 aryl oxy, C2-d o- alkenyl 10
CV-CAO-aryIaIkyI C7- C40- aIkyIaryI Od6C8- C40- aryl al kenyl , or fL6 is a

Cl - C30 grcﬂﬁﬂetpwéﬁel@ﬂﬂ%ﬁm$bléxﬁkmnﬂhwl suethg&nnuahbyhzlrﬁﬂﬂﬁﬂh, tert-butyl,
cycl ohexyldiathleetigd, C2- C25-al kenyl, C3-Cl5-al kyl al kenyl, C6-C24-aryl,

C5- C24- heteroaryl, C5-C24- alkylheteroaryl C7 C30- aryl al kyl ,

C7- C30- al kyl_ar al k ,_ fluorinated CB- C24- aryl,
fluorin chg i ¥IL'E2§ Paa‘?%é’ll %’r C‘Eth 9@15'(5 éFﬂ?fq‘iélr}WHSleum
Cl-Cl . 2-3al oradet o or nDre radlcals RIB' may be joined in such a way
that the radicals R16 and the atons of the cyclopentadienyl ring which

connect t hiftefbys Al GHdi24biE Ny, %i&ﬁé%h?mﬁmérﬁ,h ]Eﬁycbﬁhi}npmghfo§ tituted,

lis5wenv -0, and 1 is 4 when v - when v mis 4
when v 1, 5 nt| dlffe ent and are each a hydrogen at om
et o e by e ud e btenr T Hiepeagan chionegidey - oo hal ogen

atomorl'bR1~, SR19, OSl{R19}a Si (R19)3, P(RL9)2 or N{RL9}2, where R19 is a

hal ogen aldmmetaytkllinbdﬂyuphsgrfnnhy1a4 -8tnh el rEeeRal £tk dokriGhOa 8 M r igleOUp, @
C6- C20-aryl group or a halogenated C6- C20-aryl group, or L1 is a

t ol | i '
t:‘)I ]tjle[rjg?lcj) é:?ﬂ%heéali%%éﬁ(}rlgiig t%th rl(r)%u%gén)e@i ¥t %Jrrccmlum
n

2,2,2-trif oat esul fonyl group, 35 0 1is an |nteger froml to 4,
preferab?y 2, z is a bridging structural elenent between the two

cycl opent atfimgtplyleibaysdiythie (2 smékhgrl -1, S4ferzcamdeast piivtcaianMOR20WL gr oups,
where MS idiataebade silicon, germanium boron or tin and R20 and R21 are
identical or different and are each a Cl--C20-hydrocarbon-contai ni ng group

such as 14- or tr t hyl si | is referabl CH21

45 CH? q’ﬂ%@ﬁ?iﬁ% C@i&&%@tﬁ’ﬁf&yg ’5{? %E&}% 1) ieseniom

(CH2?2 (C6HS) (CHa) Si, (CbHb) 2Ce, (C}B)38|-S|(CH3)(CBH5)25n

(CH2 4sSi, CI|28|(CH3)2 NeSi - Si (Me) 3+ 0732/ 00036
dimethylsilanediylbis{2—methy1—4,S-diisnpropylindenyl]zirconium
dichloride

25 dimethylsilanediylbis{2,4,6-trimethylindenyl)zirconium dichloride
dimethylsilanediylbis{2,5,6-trimethylindenyl)zirconium dichloride

dimethylsilanediylbis({2,4,7-trimethylindenyl)zirconium dichloride
30

dimethylsilanediylbis[2—methyl-5-isobutylindeny1}zircnninm

dichloride

dimethylsilanediylbis(2-methyl-5-t-butylindenyl}zirconium
35 dichloride

methyl {phenyl)silanediylbis(2-methyl-4~phenylindenyl)zirconium
dichloride

40 methyl(phenyl)silanediylbis(2-methyl«4,6-diisopropylindenyl)-
zirconium dichloride

methyl (phenyl)silanediylbis(2-methyl-4-isopropylindenyl)zirconium
dichloride
45



2 3 NO V’:égyzﬂé?ug C6HA or 222'-{C6Ha)2, or a 1,2-(1-nethylethanediyl),
1,2-{1, 1-di nethy et%anediyl) or 1,2(1,2-dinethylethanediyl) bridge. It is
al so possible for Z together with one or nore radicals R15 and/ rhﬁ?%Eﬁ
forma nonocyclic or polycyclic ring 5 system Preference is gi eh {o104
chiral bridged netallocene conpounds 1gf the formula (1V), particularly
those in wimtdtylyphanyl pid anediplbid@-meelgl opsadize Dyledy NI rabEium
substitut eflictQcthae they forman 10 indenyl ring. The indenyl ring is
preferably substituted, particularly in the 2 position, the 4 position, the
2,4,5 positio the 2.4 6 posjtions, the 2,4,7 positions or the 2,4,56
posi t i ons,msotg}wgipaﬁ?gmegﬁﬁ#h%f {CreEnpl o4 491( Mgt hy Hgengzo iadehylwher e t wo
or nore dubidiGondent digtlaridei ndenyl ring 15 nay al so together forma ring
system Chiral bridged netall ocene conpounds of the formula (1) can be used
as pure r iyl (Bhe R i8R SPTRA M fec HPIEK O cbbrhie AlARenpOFSI bl € TO use
m xtures of,4dq gggﬂd&rﬁqﬁpagggl nd, a mesa 20 conpound. arrplnes of

unds e

net al | ocene co are: ly':gf‘:"si | anedi yl bi s(i ndenyl ) zi rconi um

di chloride 25 dinethylsilanediyl bis(4-.naphthylindenyl)zirconiumdichloride
di met hyl@imefiwdi phensl iz idenngipriadizrdehlyy) A -ccasenapii ichldenyde- 30

di met hyl si2iamediiyinbd &il-ardrlyl i ndenyl ) zi r coni um di chl ori de

di et hyl si | anedi yl bi s(2- et hyl - 4- (1- napht hyl )i ndenyl ) zi rconi um di chl ori de
35 dineth i i i 5(G2- hyl - 4-(2-n t hyl)indenyl)zirconi um.

di chl ori dé'l'%“#g? Egﬁ’} a%é%?%ﬁﬁ%{’f-‘%ﬁ?ﬁ%ﬁfﬁ‘}%ﬁm P up; BLebHRLge

di chl oride 40 di met hyl sil anedi yl bi s(2-net hyl -4-tart-butylindenyl)zirconium
di chl or }arefhvdd Bheay 1 isidangby Biis (Remhyhy U-G-sepbopyl indbegyh k i ¢@amipum 45
di chl ori deligF32+00€36 16

di met hyl si | aned1yl bi s(2- et hyl - 4- et hyl i ndenyl ) zi rconi um di chl ori de

1,2-ethanediylbis(2—methyl—4—phenylindenyljzirconium dichloride
20 1,4—butanediylbis(2—methy1—4—phenylindenyl}zirccnium dichloride

1,2—ethanediylhis(2—methyl—4,ﬁ-diisupropylindenyl]zirconium
dichloride

25 1,4—butanediy1bis[Z-methyl—4—isnprapylindenyl]zirconium
dichloride

1,4—butanediylhis[2-methyl-4,5-benzcindeny1}zirconium dichloride
30 1,2-ethanediylbis(2-methyl-4,5-benzoindenyl)zirconium dichloride
1,2-ethanediylbis(2,4,7-trimethylindenyl)zirconium dichloride

1,2-ethanediylbis(2-methylindenyl)zirconium dichloride
s

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

[4—[n5-cyclnpentadienyl]-4,6,6-trimethyl~{n5—4,5-tetrahydra-
pentalene) |dichlorozirconium

40
[4—[n5-3'—trimethylsilylcyclcpentadienyl1—4,E,E-trimethyl-
(n®-4,5-tetrahydropentalene) |dichlorozirconium

[4-{q5-3'—isopropylcyclnpentadienyl}-4,6,E-trimethyl—{n5-4,5—
45 tetrahydropentalene) Jdichlorozirconium



di et hyl sigsane@ody s(2- met hyl - 4- a- acenapht hi ndenyl ) zi rconium 5 dichloride
23hov2a4 dinethylsiIanediylbis(2,4-dinethylindenyl)zirconiunldichlogﬁqmvEmu
di met hyl si | anedi yl bi s{2-et hyli ndenyl)zirconiumdichloride 10

di met hyl si | anedi yl bi s{2-et hyl - 4-et hyl i ndenyl ) zi rconi um di chl ori de

di met hyl si | anedi yl bi s(2- et hyl - 4- phen¥Bi ndenyl ) zi rconi um dichloride 15

di net hyl silkanetiomsilopented any14,-3, Benzad indenyl ) 745-a08j sm- di chl ori de

di met hyl sitled pafygt dirgledy I8 dydnrbr@tdt h§ORL Opy! i ndenyl ) zi rconi um 20

di chl ori de di net hyl sil anedi yl bi s(2-met hyl -4, 5-dii sopropylindenyl)zirconi um
dichlorid 42? Qineﬁh Ishl§$ediylgi§(2,4,ﬁ-trineth | i ndenyl ) zi rconi um

di chl ori dé “di et iyt SPERRAM A st 2/ 5/ sLtimerd¥ hy{ " TideRy® ) i r coni um di chl ori de
di net hyl%sitBERRRY S Gingenyd) Wdighlesoryreortiamy| ) zi rconi um di chl ori de 30

di met hyl si | anedi yi bi s(2- et hyl -5-i sobutyl i ndenyl)zirconium dichloride

di net hyl si[hamﬁﬂicwchbgéatm&wl—;aat,Tbmaﬂiin@@ﬁpy'_? g-geong um 35 dichloride
”EthY|(th@¥k3§#&fH¥ﬂﬁhﬁg?.fé}é ngg-éﬂgaeny I nd nyf$2|rconiun1 di chl ori de
40 met hyl (phenyl ) si | ane |§ |§?§tne ﬁyf , 6-di i sopropyl i ndenyl)- zirconium
di chl ori de net hyl (phenyl ) sil anedi yl bi s(2-net hyl - 4-i sopropyl i ndenyl ) zi rconi um
di chl ori%d 426nbPI2tegpIeLty Tydepantgdienyl)-4,7, 7-trimethyl-

met hyl ( phdmy+9 & J6alede vt dhpiimethy] y faizhhepzoi eidgmy ) zi rconi um dichlori de
met hyl (phenyl ) si | anedi yl bi s(2- et hyl - 4, 5- (net hyl benzo) i ndenyl)- 5 zirconium
di chi ort Sﬁrﬁ'ﬁi*@u"“(lﬁ?gﬁ%‘ PYABRILYLRL A T8 Y] <cbifiel bl L ALY Ronz0)
nethyl%gp&ﬁ&F?%Y#%ﬂﬁ? FY ?E%EQ Rt cenapht hi ndenyl ) -

4—{n5-3'-methylcyclupentadienyl}-4,?,?-trimethyl-[n5-4,5,6,?—
tetrahydroindenyl) |dichlorotitanium

4—{q5—3‘—trimethylsilylcyclcpentadienyl}—2-trimethylsily1-4,T,?—
20 trimethyl-(m3-4,5,6,7-tetrabydroindenyl}|dichlorotitanium

4—[q5-3'—tert~hutylcyclcpentadieny1}—4,T,?-trimethyl—tn5—4,5,6,?-
tetrahydroindenyl) jdichlorezirconium

25 {tert-butylamida}{tetramethyl-n5—cyclcpentad19nyl}dimethylsilyl-
dichlorotitanium

{tert-hutylamida]{tetramathyl-n5-cyclﬂpentadienyl}-1,2—ethanediy1-
dichlorotitanium

30
{methylamidn}[tetramethyl-n5-cyclopentadienyl}dimethylsilyl—
dichlorotitanium

[methylamido}{tetramethyl—n5—cYclnpentadienyl]-1,2-ethanediyl-
35 dichlorotitanium

[tert-butylamida]-[z,4~dimethy1-2,4-pentadien-1-ylj-dimethylsilyl
dichlorotitanium

40 bis-{cyclopentadienyl)zirconium dichloride
bis-{n-butylcyclopentadienyl)zirconium dichloride

bis-(l,3-dimethylcyclopentadienyljzirconium dichloride
45



zi r coni umgdisehipoisde net hyl (phenyl ) si |l anedi yl bi s(2- et hyl i ndenyl ) zi rconi um
di chl oride 15
met hyl (phenyl ) si | anedi yl bi s(2- et hyl - 5-i sobut yl i ndenyl ) zi r coni um Zdi kiyl g4i de
1,2-ethanediy|bis(2-nethy|-4-pheny|iﬂgenyl)zirconiun1dich|oride 20
1, 4-but anedi yl bi s( - net hyl - 4-phenyl i ndenyl ) zi rconi um di chl oride 1,
- et hanedi FR6F3FPLARAHy I B1SUi-l o prdpyt i1ydédgns matdanisdiy Hl €hrdri de 25
1, 4- but anegicybbes(- Mitetihyh- U-silidene pys ifdonyE ) doreapmi-yIi déhaBuebhd e-
1, 4- but ang@diYibésium net hyl - 4, 5- benzoi ndenyl ) zi r coni um di chl ori de 3
1, 2- et hanedi yl bi s(2- et hyl -4, 5_benzoi ndenyl ) zi rconi um di chl ori de
1, -ethanediyl bis{ 4, 7-trjmethylindenyl)zirconiumdichloride )
T 2 et han GRS PER 2y PR R g PR R AR E b o e gs thoxys i1yl
1, 4- but an&dil T4 X4~ fet BiFanrtayryel eravhiasd, drdisrorli-gé idene) -5- (n5-9H-
[ 4- (t 15- c¥dhopem: Brcilcdphy } Mexa e Jdd zieedryilun( 15- 4, 5-t et r ahydr a-
pent al ene) ] di chl orozirconi um 40
[ 4- (X15-3' Lt Ll Sl opent adi enyl ) -4, 6, 6-1rine,thyl -
(4(- 4,51 é#%ghgﬁ%%yd ﬁ&ﬁ‘éﬁ%&&?éhﬁ%‘f?%nzﬁ st e L] 6o o
D311 sl GYGREORH e ati enyd jEA4 0608 ) 161 (L RYTE {aen-8-y kislene) -3-
t et r ahydr peheRtaR)igieneerwyi r coni um 0732/ 00036 1S
14- (f5-cycl opentadi enyl )-4, 7, 7-trimethyl-(-15-4,5,6, 7-
tetr ahydr @iipgenyl 3i1dinelk 919id damle¥ iy 1-4- - i -
(4-(5- Cyclzq&lﬁﬂfy b Sk I el by (s iphpnyg indenyl)
i yl')]dic Poroz

t et rahydr oi nden i rconi um

[4-(f|yl ycl opent adi enyl )-4,7, 7-trimeth¥l--('1 -4,5,6, 7-

t et r ahydr GiAEERY} 3 ANy orldnmgtnid-4-{ 4-methylphenylindenyl)zirconium

[ 4- (115- 3'ditaherixd yl cycl opent adi enyl )-4,7, 7-trirnethyl -

(715-4,5,5, 7-tetrahydroi ndenyl))dichlorotitanium?2 h'it'+2 # 4 - (15-3 "' -

i sapropy! gk j -4 . _alral - (a5 -4.. 5 6 7 -

tetr ahy{H %jirﬁnggﬁﬁﬁ'!“%ﬁ&%%ﬁ &Zam%ﬁ#&* A ir‘:g%t"ffﬁ‘r’r%%lyﬁ%gﬁ&‘?’5b%’rﬁ“’é‘a‘rlﬁ‘hy| )

-4, 7, 7-tri ﬂy%- ri5-4,5,6, 7- tetrahydroi ndenyl)]dichlorotitani um 4-(i

-3f-trinmethylsilylcycl opentadienyl)-2-trirnethylsilyl-4,7,7- 30

trimet hyl dimeghyl&ilmnediplbihydhmeithsdayt )4-dird il oo obdthaiiphenylindenyl) -
zirconium dichloride

25 dimethylsilanediylbis{2-methyl-4-(4-methoxyphenylindenyl)-
zirconium dichleride

dimethylsilanediylbis{2-ethyl-4-(4-tert-butylphenylindenyl}
-zirconium dichloride

0
dimethylsilanediylbis(2-ethyl-4-(4-methylphenylindenyl)zirconium
dichloride

dimethylsilanediylbis({2-ethyl-4-{4-ethylphenylindenyl)zirconium
35 dichloride

dimethylsilanediylbis{2-ethyl-4-(4-trifluoromethyl-phenylindenyl)
—zirconium dichleride

40 dimethylsilanediylbis(Z-ethyl-4-(4-methoxyphenylindenyl)zirconium
dichloride

dimethylsilanediylbis(2-methyl-4-(4-tert-butylphenylindenyl)-
dimethylzirconium
45



4-(i -3'-tert-butylcyclopentadienyl)-4,7,7-trinmethyl-(r)5-4,5,6, 7-
tetrahydroiﬁhéﬁ?PﬁP&ﬁchlorozirconiun125 23 N0V X
{tert-butylam do}(tetranethyl -qg5-cycl opeat adi enyl ) di net hyl silyl - N an4
di chl orotitaniurn
(tert-butylam do) (tetranethyl-fl5-cyclgpentadi enyl)-i, 2-et hanedi yl -
dichlorotit aithatny13Qlanediylbisi2- —4—(4- ~ ,
(met hyl ani dg;ﬁé{gﬁl@ﬂmt B e A TS thyiahepy Lipdroyl) dimethyl -
di chl orotitaniurn
(met hyl am do) (tetranet hyl - 15-cycl opent adi enyl ) -1, 2- et hanedi yl - 35
di chl or ot i t @¥efhylsilanediylbis(2-methyl-4-(4-ethylphenylindenyljdimethyl-
(tart - but §l ainctoiu@?, 4- di net hyl - 2, 4- pent adi en- 1-yl ) - di et hyl si | yl
di chl orotitaniurn 40 bis-(cycl opentadi enyl)zirconiumdichloride
bi s-(n-buty I | &n zi.rconiu i chl oride
bi s- (1, 3- di ﬁﬁ@%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ@ﬂ%%@%ﬂr [t didHMer prrt e pbPRRL DBBBF12 3 NOv
nu 19 tetr t fg-%ﬁEﬂQﬁ¥H5}1}+inden-l-ylidene)nethylsiIyI]-3-r5-
cyclopenta-,4-lien-1-ylidene)-3-r]5-9Hfl uoren-9-ylidene}butafe]-
di zi rconlomimethylsilanediylbisa(Z-methyl-4-( 4= ; :

i b4 { yl-4-(4 Mthﬂﬁ%%heinr& 8?9%“%;]"]2;}[?);

tetrachl or ogifi@uhPig{r 15- 2- . net hyl - 1H-i nden- 1-yli
(T15-2, 3,4,5-tetranethyl cyclopenta- ,4-dien-1-ylidene)-5-(1]S-9H- f

| uoren- 9 -yl idepe) hexane ] diz irconium
tetrachlord{ PEB*%%#ﬁ?ﬂfFﬁFF&Rﬁifﬁtywid@w&ﬁﬂhsrhybst?;pqEn@J@ﬂﬂhngmq_cyclopenta-
, 4-di en- | - Aimgshp}zirconigmoH- f | uor en- 9-yl i dene) - 3- oxahept ane] di zi r coni um

di mret hyl 83 | anedi yl bi s(2-net hyl -4- (tert-butyl phenylindenyl)- zirconium
dichl ori de gdiedhyBs iNanabk j MR -ty 4-(4- . .
thylphenylgqggggfiéirconi%ﬁ#ﬂgl c%F§$?deH-¥Ltﬂyiﬁhégill“denyl}dlmﬁthyl'

di met hyl si I anedi yl hi s(2-net hyl - 4- (4- et hyl phenyl i ndenyl ) zi rconi um 20

di chl oride di methyl sil anediyl bi s(2-methyl -4-(4-trifluornethyl phenylindenyl)-

zi rconi um HPBﬂFQWf&i@aﬂsdinbisIZ-EthY1-4-14-EthYlphEﬂFlindEny1]diethyl-

di met hy |28 lzanedhidnbi s( 2- et hyl - 4- (4- met hoxyphenyl i ndenyl )- zi rconi um

di chl ori de di net hyl sil anedi yl bi s{2-ethyl-4-(4-tert-butyl phenylindenyl)
?imethyl?ilanediylhis[z—ethyl—d—{4-triflunrumethylphenylindenyl}d
imethylzirconium

25 dimethylﬁilanediylbis{2—ethy1—4—(d-methnxyphenylindenyl]dimethyl—
zirconium

dimethylsilanediylbis{E-methyl-d—[d*—tert—butylphenyljindenylj-
zirconium dichloride

30
dimethylsilanadiylbis{2—methy1—4—[4'-tert-butylphenyljindenyl]-
hafnium dichleride

dimethylsilanediylbis{2-methy1-4-[4‘—tert-butylphenyl}indenyl]—
35 titanium dichloride

ﬁimethylsilanediylbis{2-methy1-4-{4'—methylphenyljindenylj—
zirconium dichloride

40 dimethylsilanediylbis{Z-methyl-d—[4‘-n-prcpylphenyl}indenyl;-
zirconium dichloride

dimﬁthylsilanediylbis{2-methyl-4—[4*-n-butylphenyl]indenyl}-
zirconium dichloride
45



-zirconiumdichl oride 30
dinethylsiIaﬂ%%ﬁ@??ﬁ%ﬁ-ethyl-4-(4-nethy|phenylindenyl)zirconiun1 di chl ori de
di met hyl si | anedi yl bi s(2- et hyl - 4- (4- et hyl phenyl i ndenyl ) zi rconi um 33 N0V 2004
di chl ori de

di rnet hyl ai | anedi yl bi s(2-ethyl -4-(4-trpjl uoronet hyl - phenyl i ndenyl)

- zi rconi um diiqlal A

dlﬁEthy|SI|§H§ %ﬁ ﬁig3ff%§1 $13{2 EthY%oxyﬁheH?FVH@EHVV?%P?%R%%hnn

di chl ori de dine JEE 8F¥ %i s(2- met hyl -4- (4-tert-butyl phenyl i ndenyl)-
dlnethyI2|rcon|un145 0732/ 00036 2 |'ov214 20
d|nethyIS|Iah@GFQYkﬁxﬂazedmrlhdso@—@éthptﬂdpnMpheé&lbﬂﬂ¥i bhgli ?

Zi r coni umslizietbyiwn ldeadbyidd s(2- net hyl - 4_(4- et hyl phenyl I ndenyl é rret hyl -
S zirconi um

di et hyl ai | gn 4-trifluoronet hyl phenylinden
d|neth§I2|r?oﬁgtﬁkféfiépﬁgfiiﬁ%ﬁ‘ﬁ EEBY%W?ﬂPhe“Yl)ln eggl)z¥rcon1umy )

(2- met hyl - 4928b3% 38y phenyl i ndenyl ) di methyi  2ireonl ul n

di nset hyl si | anedi yl bi s(2-ethyl -4-(4-tert-butyl pherlylindenyl)- dinmethyl
711 poni Umo! B LI ahb Pl : DL _s- (4 cnethyiphonyL)indeny1-

-ethyl - 4- (4, 0pt Shviluph @ % 6§#ﬁgyl)dlnethyl zirco
dlnethyIS|Ianed|be|s? 4- (4- et hyl phenyl i ndenyl ) di ethyl - 20 zirconi um

di met hyl si | apediyl hi s(2-ethyl -4-(4_trifiuoronethyiphenylindenyl)d
i met hyl zi r cBHPfHY3§ilanediylbis(2-ethyl-4-(4'-ethylphenyl)indenyl)-

di met hyl $i | akeefiniupi ¢{ehlartige- 4- (4- met hoxyphenyl i ndenyl ) di met hyl - zi rconi um
di et hyl 851 anedi yl bi s(2-net hyl -4-(4' -tert-butyl phenyl)indenyl)- zirconium

di ¢chl ori de éghethylsllaned lbis(2~et —N~ :
di met hyl si i gﬂgg PO {4 TP SREADRS RGN af ni um
dlchlo¥|de nﬁLFSI§§Héﬁi§ bls(z nmet hyl - 4_(£F?tar??1utylpgeZyl)indenyl)-

dlmethylsllanedlylbls(Z—ethyl 4- (4'-n—butylphenyl)lndenyl)-
20 zirconium dichloride

dlmethy131laned1ylb15{2-ethy1 4-(4’-hexylphenyl)indenyl)zirconium
dichloride

25 dimethylsilanediylbis(2-ethyl-4- (4'-pentylphenyl)indenyl)
-zirconium dichloride

dlmethylsllanedlylbls(2-ethy1 4- (4'—cyclohexylphenyl)1ndeny1)
-zirconium dichloride

30
dlmethylsllanedlylbls(2-ethy1-4 (4'-sec-butylphenyl)1ndenyl)-
zirconium dichloride

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

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

40 dlmethylsllanedlylbls(2-n—propy1-4 (4’ -methylphenyl)indenyl)-
zirconium dichloride

dlmethylSLlanedlylbls(2—n~propyl 4-(4'-ethylphenyl)indenyl})-
zirconium dichloride
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35 titaniumdich] oride

di net hyl si | BFRAPOA3S 2- net hyl - 4_{4' - net hyl phenyl )i ndenyl )- zirconi um

di chl ori de 40 dinethylsiIanediylbis(2-nethy|-4-(4'-n-prcpylphenyl)i??ep¥lﬁ
zi rconi um di chl ori de NOV 2
di net hyl si | anedi yl bi s(2- net hyl -4-(4' - g hutyl phenyl )i ndenyl)- zirconium

dichloride 45,0 N DV, 2 1 . )

di met hyl si | arJJ.ed1|Z {)sggag‘@?%ﬁg(? FZB S#e‘éﬂqﬁﬁgn?ﬁ?%&?ﬁgll’?gn% WOGRRYR -

di chl ori de &rRETHYH™ SHFR %’d‘r‘i//% bi s(2- met hyl - 4- (4' - sec- but yl phenyl )i ndenyl )- 5
zi rconi um di chl ori de

di net hyl si | aﬁwwlbiii@ﬁeéiMiﬂaphedemdewr.)rz.imﬁgmbgga,ygiiqllaggﬂ (e 10

di met hyl sisl aneconiu 9iehEBdiide 4- (4' - met hyl phenyl )i ndenyl )~ zi rconhi um

di chl ori de di net hyl sil anedi yl bi s(2-ethyl -4-(4'-ethyl phenyl)indenyl) -

zi rconi um dhchl ri.de.i5 di.net hél si | anedi yl bi s(2 _

- et hyl - 4- (49 EURASY L BRRIM P AdrRTBEoR L8 okt mhegvaRheny ke ndenyl ) -

di net hyl si | AR dichlanide 4- (4' - n- butyl phenyl )i ndenyl )- 20 zirconi um

di chl ori de di net hyl sil anedi yl bi s(2-ethyl -4-(4'-hexyl phenyl )i ndenyl)zirconium

di chl ori do @Emetinyabhybsddignedsys i -Hirdpgh DXL (A1 BRI RAGTY) Liddeny )

-zirconi um gj dg. .

di et hyl si |gin‘gé§’!“3w6'i ‘g’(cz'ile"trﬁﬁf’- 4- (4' - cycl ohexyl phenyl )i ndenyl) -zirconium
di chl oride 30 dinethyl silanediyl bi s(2-ethyl-4-(4"-sec-butyl phenyl)indenyl)-
zi rconi um dqhé#ﬂt@wﬂaéfanedlylbis(2-n-pr0pyl—4-(4'-sec-butylphenyl)indenyl }-

di et hyl si | zireebnjhbi dichlerhde- 4- (4' -tert - butyl phenyl )i ndenyl)- 35 zirconium
di chl ori g® di net hyl sil anedi yl bi s(2-n-propyl -4-phenyl )i ndenyl) zirconi um

i chi or' de dihedhyet idrilds 962k 1) 838501 LG+ i TR L DL DL e )

Zircoarum dﬂigtlllogg.tlmdedichloride

04

dimethylsilanediylbis(2-n—buty1-4-phenyl)indenyl)zirconium
20 dichloride

dimethylsilanediylbis(2—n-butyl-4-(4’-methylphenyl)indenyl)-
zirconium dichloride

25 dimethylsilanediylbis(2-n—butyl—4—{4'-ethylphenyl)indenyl)-
zirconium dichloride

dimethylsilanediylbis(2—n-buty1-4-(4'-n-propylphenyl)indenyl)-
zirconium dichloride

30
dimethylsilanediylbis(2-n-butyl—4—(4'—isopropylphenyl)indenyl)-
zirconium dichloride

dimethylsilanediylbis(2—n-buty1-4-(4'-n-butylphenyl)indenyl)-
35 zirconium dichloride

dimethylsilanediylbis(2-n-buty1-4—(4’—hexylphenyl)indenyl)-
zirconium dichloride

40 dimethylsilanediylbis(2—n—buty1-4-(4'~cyclohexylphenyl)indenyl)—
zirconium dichloride

dimethylsilanediylbis(2-n-buty1-4-(4'-sec-butylphenyl)indenyl)—
zirconium dichloride
15



di
di

di
Zi
di
di
di
di
Zi
di
di
di
Zi

di
Zi
di
di
Zi
di
di
di
di
Zi

met hyl si | anedi yl bi s(2-n-propyl -4-(4'-ethyl phenyl)indenyl)- zirconium
chiof | de AT ¥#/900R$036 2 3 N O V 2004 22 2 3NDY 200

i met hyl si | anedi yl bi s(2-n-propyl -4-(4'-isopropyl phenyl )i ndenyl)- zirconium

chl oride di nethyl sil anedi yl bi s(2-n-propyl -4-(4'-n-butyl phenyl)indenyl)- 5

rconi um di chl ori de 23 _ _ _

methy) i | aetig Al Sehels PO A bty NP IEIY IAGTINLD o1 Alaeon U

met hyl si | AAEGPSTER &L5DROTIhy 1 - 4- (4' - cycl ohexyl phenyl )i ndenyl ) - zi rconi um

chl oride di nethyl sil anedi yl bi s(2-n-propyl -4-(4'-sec-butyl phenyl)indenyl) -

rconi um ddéiméthylde 18bediylbis (2-hexyl-4-phenyl)indenyl)zirconium

met hyl sisl aneriodddes(2- n- propyl -4-(4' -tert-butyl phenyl)indenyl)- zirconium

chl ori de di net hyl sil anedi yl bi s(2-n-butyl -4-phenyl)indenyl)zirconium 20
2-n-butyl -4-(4' -nmet hyl phenyl )i ndenyl) -

chl oride dinethyl sil anediyl.b
rconiunldgtﬂﬁ?ﬂﬁiiéiige 1Yf£ls(§£hexyl-4-(4'—methylphenyl}indenyl)-

i met hyl si | ARERRRAE dioblprjgey| - 4- (4' - et hyl phenyl )i ndenyl )- zi rconi um

chl oride di nethyl sil anedi yl bi s(2-n-butyl -4-(4'-n-propyl phenyl)indenyl) -

r coni unpdd o thy18€18Rediylbis (2- ~4-(4'- ;
”EthylSi|§#¥Hgﬁngiﬁ§éﬁi§?Td yf?4g?x'¥-Aségroﬁﬁﬂ%ﬁggﬁ9¥}1%ﬁﬂﬁgyﬂff zirconi um
chl oride dimethylsiTanediyl'bi s(2-n-butyl-4-(4'-n-butyl phenyl)indenyl)- 35
rconi um di chl ori de )

net hyl si | dHeaFhyLBisanedivibis | 2heuyl-Hexy! phanppyilplketyl)indghyTpni um

chl ori de #Zirconium dichloride

met hyl 881 anedi yl bi s(2-n-butyl -4-(4'-cycl ohexyi phenyl )i ndenyl)- zirconi um

chl ori de dﬁﬂ@%hg?%ﬁiéﬁfﬁ??@?}%{%%ﬁ?*@}?ﬁ%%{{fké %}aggfggggy&hQgggggfilﬁdenyl)_

reoni um dj Gl Q% Ldes feh1BE34L

dimethylsilanediylbis(2-hexy1-4-{4'-n—butylphenyl)indenyl)-
20 zirconium dichloride

dimethylsilanediylbis(2-hexyl-4—(4'—hexylphenyl]indenyl)zirconium
dichloride

25 dimethylsilanediylbis(2—hexy1—4—(4'—cyclohexylphenyl}indenyl)-
zirconium dichloride

dimethylsilanediylbis(2-hexy1-4-(4'—sec—butylphenyl)indenyl)—
zirconium dichloride

30
dimethylsilanediylbis(2-hexyl-4-(4'-tert—butylphenyl)indenyl)—
zirconium dichloride

dimethylsilanediylbis(2-methy1—4-(4'-tert-butylphenyl}indenyl)-
35 zirconium bis(dimethylamide)

dimethylsilanediylbis(2-ethy1-4-(4'-tert—butylphenyl)indenyl)-
dibenzylzirconium

40 dimethylsilanediylbis(2-methyl—4—(4’-tert-butylphenyl)indeny1)~
dimethylzirconium

dimethylgermanediylbis(2—ethyl-4-(4'-tert-butylphenyl)indenyl)-
zirconium dichloride
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-23  di et hyb@hhgﬂﬁgéy bis(2 -n-butyl-4-(4"-tert-butyl phenyl)indeny

1) -
zi rconi um d di met hyl si | anedi yl bi s(2 %LSNUV?W4
- hexyl - 4- phenyl )i ndenyl ) zi rconium 5 dichl ori de
di met hyl si | anedi yl bi s(2- hexyl -4-(4'-nmet hyl phenyl )i ndenyl)- zirconium
di chl oride 10 di net hyl sil anedi yl bi s(2-2@xyl -4-(4'-ethyl phenyl)indenyl)-
zi rconi um déthdttyldermanediylbis (2-ethy]l-4-(4’— - .

di et hyl si | g@ﬁﬂ!ﬁ ggéf'géﬁtﬁedg‘" - 4-( (4" - ny-lpr‘lopg;lll i-heerr;cy “it?ﬂé%‘?&'f%l-’ 1AeR%hl-um

di chl ori de 15 di net hyl siTanediyl bi s(2-hexyl -4-(4'-isopropyl phenyl)indenyl) -
zi rconi um di chl ori de o

di net hyl si | GHeahhyllgespanetinlbis(2-prapyuty | phemyit) boeeipeny130ndis gni um
di chl ori d® tﬁﬂﬂﬂihmldid:mmz:ﬁdyelbis(2-hexy|-4-(4'-hexy|phenyl)indenylgl
zirconium dichloride 25

di met hyl si | sneds ' - :4-(4" - | oh | phenyl )i ndenyl )- zirconi um
di chl ori de ‘&q‘%glth %h%ﬁ%’@%‘f’ﬁ gz((‘ﬂeﬁg'@l'?216{%1:9?&:\9/‘5%1){];3“&%Ml%'}‘?qm’ényl ) -

zi rconi um cﬁ’fﬁl"B?’g’Be %%’ oride

di . met hyl si | anedi yl bi s(2- hexyl -4-(4'-tert-butyl phenyl)indenyl)- zirconium
di chl or i & atihyatdghabisizedtyy bisphedpl hiaehy1dz1 Fesd b i LRG]S | ndeny! ) -

35 zirconi um bi s(di net hyl am de)

di et hyl si | k hSi(Z»e F4-(4',-tert-butyl phenyl)indenyl)- dibenzyl

zi rconi um ﬂgi%‘% (ydqs‘(sf‘ﬁﬁa%g%’}%fl“rﬁé( ZIPﬁ’é‘ETRHtYiPFﬁW%e‘ﬂdﬂBM%ijlﬂsﬁmm ndenyl ) -
di . net hyl ziPE8HP i met hyl ger manedi yl bi s(2

-ethyl-4-(4"-tert-butyl phenyl)indenyl)- zirconiumdichloride 45 0732/ 00036
23NOV200s 2thylidenebis(2-n-propyl-4-(4’-tert-butylphenyl) i d i :

di met hy| geaaanesk debi S( 2- et hyl -4- (4 -tert - butyl phengi )i ndemyl - RerHi%m
di chlori de di net hyl ger manedi yl bi s(2-propyl -4-(4'-tert-butyl phenyl)indenyl)-

5 titaniumgdichl oride
eghyfhé%négls(2-n—butyl—4~(4'—tert—butylphenyl)indenyl)titanium

dichloride

20
ethylidenebis(2—hexyl—4-(4'-tert-butylphenyl)indenyl)dibenzyl-
zirconium

ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl-
25 hafniuvm

ethylidenebis(2—methy1-4—(4'-tert-butylphenyl)indenyl)dibenzyl—
titanium

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

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

ethylidenebis(2-n—propyl—4-a-phenyl)indenyl)dimethyltitanium

ethylidenebis(2-ethy1-4-(4'-tert-butylphenyl)indenyl)zirconium
bis(dimethylamide)

40
ethylidenebis{2~ethyl—4-(4'~tert-butylphenyl)indenyl)hafnium
bis{dimethylamide)

ethylidenebis(2—ethyl-4-(4'—tert—butylphenyl}indenyl)titanium
45 bis(dimethylamide)



+di met hyl ger ediyl bi s(2-nmethyl -4-(4'-tert-butyl phenyl)indenyl)- zir | KM

! di chl ori de Wﬁ)@/ﬂq:ﬁenebi s(2-et hyl -4-phenyl )i ndenyl ) zi rconi um di éﬁl @ﬁ%@'

. ethylidenebis(2-ethyl-4-(4'-tert-butyl phenyl)indenyl)zirconium dichloride

15 et hyl i denebi s(2-n-propyl -4-(4'-tent-butyl phenyl)indenyl) zirconium

' dichloride ethylidenebis(2-n-butyl-4-(g6-tert-butyl phenyl)indenyl)titani um

| dichloride ZRthybvtiambis!2 ee&)ﬁi, 4,(f - Lert - pu Jré}]hen |)i ndenyl ) di benzyl -
zi rconi um e%ﬂ-éiﬂﬁgﬁ%‘&aet&;’{* X ﬁé‘rt%ﬁ%y%ﬁ% M&iﬂ%ﬁi’dﬂb‘enzyl - 25

haf ni um et hyl'i denebi s(2- et "y - 4- (4' -tert - but yl phenyi )i ndenyl ) di benzyi -

titani um 30 ethylidenebis(2-nmethyl-4-(4"-tert-butyl phenyl)indenyl) zirconium

di chl ori de &ehhylerddidenebies (RHethy (4~ er-tebutvh pfigmenyi ndedyhgLnet hyl

© hafnium 35 ékbyiumstbindbiosfde n- propyl -4_a- phenyl) indenyl)di nethyltitani um
| ethylidenebis(2-ethyl-4-(4'-tert-butyl phenyl)indenyl) zirconium

bis(dirrethykﬁ' %g)i i1 (2 eth ,
et hyl i denebPs (2 aRpPnedw L (s thplrdn (dr shoT S thrfarbphenyt hindenyl) -
bi di t hv BakS um dichloride

e; ﬁy(/l : ggne%i s(;rgz hyl -4-(4' -tert-butyl phenyl)indenyl)titanium 45

bi s(di neubybmxd@ho@iﬁiﬁ&ﬁgaq22m3tl'1\i2104\l(200€1e121.5-bu]t Ilﬁla%%]] ’)if’dﬁf’ﬂzb‘n Cum

met hyl et hyl & denshiun( d; 8hiliad- (4" - tert-butylpheny
di chl ori de met hyl et hyl i denebi s(2-ethyl-4-(4'-tert-butyl phenyl)indenyl)- 5

haf ni undi chl ori de i .

phenyl phos &HWMP?E‘JEWYJAZ(‘QWKWH B Ot sephduyl )l phelery)lihdedyI coni um

di chl ori de 3a¥rqsmény| @teiskshiidedi yl (2- net hyl - 4- (4' -tert-butyl phenyl )i ndenyl) -
zi rconi ud®sdi chl ori de '

phenyl phos pdiime@yYs 1 Parfddiyh 1 4-hée 12l a DAl RAGRYY | A NSV ) 4 (4°-

methylphenylindenyl)zirconium dichloride

_ dimethylsilanediyl(2-methyl—5-azapentalene](2—methy1-4—(4'—
20 methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl—6-azapentalene)(2-methy1-4-(4'~
methylphenylindenyl)zirconium dichloride

25 dimethylsilanediyl(2-methyl—N-phenyl—4-azapentalene)(2-methy1—4-
(4’'-methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N—phenyl-S-azapentalene)(2—methy1-4-
{4'-methylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2—methyl-N—phenyl-G-azapentalene)(2-methy1-4-
(4’-methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(z,5—dimethyl—4-azapentalene}(2—methyl-4-(4'—
35 methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(Z,5—dimethyl-ﬁ-azapentalene)(2-methy1-4-(4'-
methylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-N—phenyl—4-azapentalene)(2-
methyl-4-(4’-methylphenylindenyl)zirconium dichloride

dimethylsilanediyl(z,5-dimethy1-N-phenyl-G—azapentalene)(2-
methyl-4-(4’-methylphenylindenyl)zirconium dichloride
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zirconiumdighl oride 15

di net hyl si | SHetR ﬁqofsrret hyl - 4- azapent al ene) ( 2- net hyl -4=(4" - 2 3 NOV 2004
met hyl phenyl i ndenyl ) zirconium di chl oride ¥

di met hyl si | anedi yl (2- et hyl - 5- azapent al ene) (2-net hyl -4-(4' - 20

met hyl phenyl i ndenyl ) zi r coni um di chl ori 2ig

di met hyl si | anaden}{2rimieyy1 b2 aeangntal AL ORLAW) (tnbthyr-a-(a--

met hyl phenyl,,Jerggf ,}%‘ﬂl&ﬁgwm .(yccgl.grl e (5= . ¢ mgthyl -4

di met hyl si | ane {% e AV Y NDRERDE D - MR GE ene) ( 2- et hyl - 4-

(4' - met hyl phenyl i ndenyl ) zi rconi um di chl ori de

di net hyl si | daeetiy k2 laaedyyl (2meshyl - S-tdrapent al ans)(C2meehFiyl 444 / -

(4' - met hy|5pmenlylpteeiyll haeneydivaoni el dilchder 38k

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

(4" -methylp ' I r Lum di chl or.i de

di met hyl si | g%‘ggd%ﬂ %riél‘)éﬁ%l {C‘%;‘ff‘?g}-“éj_za%‘&%ﬁéPﬁﬂfe?@%?nl;)?t-wl(-é-{ 45-

met hyl phenyf Yiipdenyimzdreanm gdchloride

di met hyl si | anedi yl (2, 5-di net hyl - 6- azapent al ene) (2- et hyl -4- (4" -

met hyl phaoytimeterwls)i2ahe@iy Iy, Leihediyde446hiapentalene) 2??ethy1-4_(4r_
i 1ot 11 1 A5eE) ey 1 CherRtVh b D Wi r agggont a on) (2

met hyl - 4- (4' - net hyl phenyl | ndeny zirconrumdichl oride

di met hyl si | apedi .yl (2, 5-di net hyl - N- phenyl - 6- azapent al ene) ( 2-

met hyl - 4- (493G bihé?ﬁﬂwﬁdanw}ﬂert@aﬁrﬁntmaﬂem@wm@en@-mﬁsnymoaarz 3'DV.
2004 26 di neetiylpheaybindgny2) retdonivh theabenidel ene) (2-nethyl -4 - (4" -

met hyl ph&&yl i ndenyl ) zi rconi um di chl ori de

di met hyl si | @nedingh 621 sddip 8=hdh RS Bk SR A =B Y ndknyi%az (£ -
ey e d A RREAZLIGRA YT S Coll B BFenaar ige -.
di met hyl si | anedi - et hyl-6-1Thiapent i“é’hle“) (‘f‘- nmet hyl -4-(4' -
met hyl phenyl | ndenxl ). zirconiumdichl oride 10
di met hyl si | Hmeghylsplanediyd( Ayhethniqbapeaperitaiené Pt rateltynly144 £ 44 ~—
met hyl ph2@yiethgdpheny Zindeoni pzd chonihmr dfkehloride
di nmet hyl si | anedi yl (2, 5-di net hyl - 6-t hi apent al ene) (2- net hyl - 4- (4" -
met hyl phenydiiadgpyd ) 7 h ol Ghh Ok L .
di met hyl si Inﬁ%gigﬁ%ﬁgggﬁgwﬁﬁx% éntgaf’garﬁ{)%gé}ﬁ%?h%'-%—tw:"-(4 -
met hyl phenyli ndenyt J¥ zli’\dsém‘lﬁﬁr&'i AP fifh torde
di met hyl si | anedi yl (2- met hyl - 5- *xapent al ene) ( 2- net hyl - 4- (4, -
25 dlmethylsilanediyl(2,5-dimethy1-4-oxapentalene)(2-methyl—4-(4'-
methylphenylindenyl)zirconium dichloride

dimethylsilanediyl{z,5-dimethyl-ﬁ-oxapentalene){2—methy1—4-(4'-
methylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methyl—4-azapenta1ene)(2—methyl-4—(4'-
ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methy1-5-azapentalene)(2-methyl-4—(4'-
35 ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6—azapentalene)(2—methyl-4-(4’-
ethylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2—methyl-N-phenyl-4-azapentalene)(2-methy1—4-
(4’ -ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-S—azapentalene)(2-methyl-4—
(4'-ethylphenylindenyl)zirconium dichloride
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20 net hyI phen | i nde%%%)m rconi um d| chl oride di nethyl silanediyl (2

- met hyl - )(2-methyl -4 -(4'- methyl phenylindenyl) zi rCO?iS"Wv

i ehl or i e 25 100
di met hyl si | anedi yl (2, 5-di net hyl - 4- oxapent al ene) (2-met hyl -4- (4" -
met hyl phenyl i ndenyl )zirconiumdichlorig

di et hyl si | % i;f%ﬂﬁdqﬁiﬂy qﬁ aﬁenhal%n%)ggaggﬁggﬁenejs -methyl 4-

net hyl phenyl | 4dg I rc or i g
di met hyl si | died®yFY ’édéﬁ?%%‘é‘hé)l(cﬂlﬁﬁﬂ*ﬁjl -4- (4 --
et hyl phenyl i ndenyl ) zi rconi um di chl ori de

di net hyl si | diedihyl2ilamedyl1 &mmﬁ@tﬁ*ﬂ@a&apmﬂdn&}'(ﬁgmet% 4-(4'-

et hyl phenys ietdl@ Diyhers Iig@Bh 1) £ireh@ih d€ichlorid
di met hyl si | anedi yI (2- et hy*lmG azapent al ecne Z’% et hyl -4- (4" -

et hyl phenyl | nde ]% ni um di chl ori de 40

di met hyl si | & F@/X Sz‘zlﬁéﬁaiﬂrlﬁ PRERYPthY lrfsgeapenterened Arenentiyle4- (4 -
(4 - et hyl phethyirhranlingenybidiseodien| dichderide

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

(4 -et hyIWamuétﬁsq@mhhéafqu , 80 Sty Und %fggg 6%%93,'(3 2004 27

di met hyl si |
(|4n?et KyISIphen nd‘er?wlr?&gl? &ﬁﬁ&%@e&ﬂlﬁfﬁégomum ichloride

di met hyl si | anedi yl (2, 5-di net hyl - 4- azapent al ene) ( 2- net hyl - 4- (4" -
ethylphenylﬁ%ﬂﬁﬁﬂﬂ?ﬁéﬂﬁ@%ﬂﬁlﬁﬁzd5eﬂim3thﬁi -N-phenyl- G—azapentalene)(z_

di met hyl si | menetdi hH4(-2 4 5-elt iyaiphyhy Bi iana ) b 2k esveun? aeh 1w g (4, -
et hyl phensgl i ndenyl ) zirconium di chl oride 10

di et hyl 'I hen ent
et hyl y4s'(4 o $ ﬁﬁrﬁ‘é %ﬁa@#hﬁ?mﬁﬁ‘i& SR
di met hyl si | ﬁ;? MR AL bEeLiAtment al ene) ( 2-

met hyl - 4- (4 -et hyl phenyl i ndenyl ) zi r coni um di chl ori de 15

di et hyl si | dimsctihyll 6 21 ansiciyil{ 4-héttaest-ah eIt 1eRe Dyl mbrthd1=4- (4 -

et hyl pheeglétmdapyiehyl 1ndubydye O ¢dH i@ €chloride
di met hyl si | anedi yl ( 2- net hyI 5 t hi apent al ene) (2-nethyl -4-(4'- 20

et hyl phenyl lco C

di rrgt Eyl s?lldal%§ :l bi %ﬁ%&eﬁfﬁ?%ﬁﬁlﬁﬁ?hﬂ'“@tbxl 4-(4’-

et hyi phenyl‘?tﬁ‘a &}JI’WWEIMHF%WI déchlpride

di met hyl si | anedi yI (2, 5-dinethyl.-4-thi apent al ene) (2-net hyl -4-(4' -

et hyl phe?§|dimeehyl$ Zlarmediy (2 B-aiimethfie-4-thiapentalene) (2-methyl-4—(4’-
ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl—6—thiapentalene)(2-methy1-4-(4'-
ethylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2—methyl-4-oxapentalene)(2-methy1-4-(4'-
ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methy1-5-oxapenta1ene){2-methyl-4—(4'-
35 ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methyl—6-oxapentalene)(2-methy1—4-(4'-
ethylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethy1-4—oxapentalene)(2—methy1~4-(4'-
ethylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5~dimethyl-6—oxapentalene}{2-methy1-4-(4'—
ethylphenylindenyl)zirconium dichloride
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di et hyl si | anedi yl (2, 5- di net hyl - 6-t hi apental ene) (2 -nethyl -4-(4"-

et hyl pheny! iG¥ 0034 r coni um di chl ori de 30 2 3NOV 2004
di et hyl si | anedi yl ( 2- net hyl - 4- oxapent al ene) ( 2- et hyl - 4- (4" -

et hyl phenyl i ndenyl) zirconium dichloride

di net hyl si | anedi yl (2_net hyl - 5- oxapent apgne) (2-net hyl -4-(4' - 35

et hyl phenyl izige . b li i ge ,
di . met hyl si i anegyyle-aqnlgta %gﬂ%"%&gggn SR Al e WA e EpyL-4- (47 -n-
et hyl phenyl PREEKPFACILBERITINCHEERRG IR (il cifor Lde

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

et hyl pheny| didetlyy)s iZianediy LiR-the¢ hiDr 5 cezapentalene) (2-methyl-4- (4 -n-

di net hyl sisl gaegyyﬁkr(e'&-.ﬂiﬂa@@1mélix@oﬁ£@@edﬂc%|1%9§aé 2-net hyl -4-(4' -

et hyl phenyl i ndenyl ) zirconiumdichloride 45 0732/00036 23 NOV 2004 28
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propyl phenyam fl{lg@#”rﬁ-&pgﬁy{ﬁq-(fezapegtalene) (2-methyl-4-(4’-n-

di net hyl si | RReRYiRhenyiindgnyln zirappinm|diedlppidet hyl - 4- (4' -n- 5
propyl phenyl i ndenyl ) zi r coni um di chl ori de

di met hy!| 9jpl apRekiny1sd1aREMY 1L(G—REE bﬂlpglgﬁ%[%zzx-'?}a@\éh'télérfé ¥ (3-methyl-4-

propyl phenyl j nhder | I Lehlori . .

di met hyl si | geﬂf%&y%ﬁ%@ﬂ%@gﬁgﬁ FLEEORI AR M RIT &SR 2- et hyl - 4-

(4' -n-propyl phenyl i ndenyl ) zirconium dichloride

di et hyl si | dteerhplsiiapedinl(R-pathy) -o-phenpbri-szapeht 2l erst){Pl-mdthyl-4 -

(4' - n- pr opyl phemdriopgzphenylindeoni pnrdionhbardith1b2ide
di met hyl gl anedi yl (2- met hyl - N- phenyl - 6- azapent al ene) ( 2- net hyl - 4-
(4' - n-propy, N b 17bLEon M LeR] of I
di net hyl si I% edi |1§§g§*%‘1\‘#§§?éﬁ“‘9‘9*%&z£?§? lé?%n‘_’(g')eaqf?ﬁ%’f’?ﬁgﬁ‘lezf_(&[m‘?t%'“
n- pr opyl phe {)I'Tnn' EROY {Bheyddptangt AEsendwn dichloride
~di . met hyl sil anedi yl (2, 5-di et hyl - 6- azapent al ene) (2- net hyl -4- (4" -
n- pr opyl phedimethydaylarediydnR ubsrdiimethyl - dea2dpentalene) (2-methyl-4-(4’ -
di met hyl g0 | epadipyl pRely Hindehiy ) z N quhaail dfdcr@zanast al ene) ( 2-
nmet hyl - 4- (4' - n- propyl phenyl i ndenyl ) zi rconi um di chl ori de
di et hyl si | | - dj. yi - nyl - 6- azapent al en 2- ,
et byl - 4- (£ n%%ggiﬁﬁ?&????a%ﬁlﬂ‘%?ﬁ%aﬂﬁﬁﬁ%ﬁ?ﬁﬁm N2 eby1-a-(a -
di met hyl si |5 E ERERIePL } Fhrgoodnm Q) origet hyl - 4- (4' - n-
propyl phenyl i ndenyl ) zi rconi um di chl ori de

25 dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-

methyl-4-(4’-n-propylphenylindenyl)zirconium dichloride

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

30
dimethylsilanediyl(2-methyl-4-thiapentalene) (2-methyl-4-(4’-n-
propylphenylindenyl)zirconium dichloride

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

dimethylsilanediyl (2-methyl-6-thiapentalene) (2-methyl-4-(4’-n-
propylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
n-propylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5~dimethyl-6-thiapentalene)(2-methyl-4-(4’-
n-propylphenylindenyl)}zirconium dichloride
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di met hyl si | ane E%%\;ﬁ éh%g %p‘!éﬂag%flgﬁéﬂ@ (PePRS Y I 44 -n-

n- pr opyl phe®yPP 1?9?'& %}ﬁﬁ BP&‘Fﬂ‘ SHidd °E%99732/ 00036 23NOV2004 29
di met hyl si | anedi yl (2- et hyl - 4- oxapent al ene) ( 2- et hyl - 4- (4' - n-
propylphenyﬂnmdehmmsnlahedryﬂaznmdkh91£ﬂ4dkapentalene)(2-meth¥1 4-{4’-n~

di net hyl sig @aeﬂywdeaymhayﬁyﬁzq&aaﬁmIcﬁ%)is%la@t hyl -4-(4-n- 5
propylphenyl|ndenyl)2|rcon|un1d|ch orid

dlnethyI5|I ned 2- oxa entalene)(2 met hyl - 4-(4' -n-
propylpheny gﬁ%??ﬁ%ﬁ%%f%F&FE brq-@&appntalene)(2-methyl-4-(4’-n-
di met hyl si | aﬁwknhezyslmmlnynmommp@npauemqq2 met hyl - 4- (4' -

n- propyl phenyl i ndenyl ) zirconi um di chl ori de

di et hyl 3iol a lﬁalaﬁecﬂimtzhﬁLdﬁne'\éf@ﬂeﬂla*é‘%@-)t(a%eﬂg Wlnetn(t a4
PPy PreRy J&?égﬁﬁﬁﬂa‘@%ﬁ%ﬁéﬁwﬁﬁéh%se'z%owhy| 4 (4 -

dlnethyIS|Ia
i sopropyl phenyl i ndenyl ) zi rconi um di chl ori de

di met hyl si | @ieatibyileplanadipl(g. brdimethyl ehedXdpemtrhghe )4{-1-41&1:h?®—4-(4'
I sopr opyl phe+rpdapydphehy zindeagl ppixboilibfr dfehloride
dlnethylsslanedlyI(Z nethyl 6- azapent al ene) (2- net hyl -4- (4" -

i ot ﬁ?ﬂf’f‘ﬁ’%"f& wgﬁ?ﬁp“%@@ﬁ-q 795k zéentﬁﬁgrsﬁéaz%weﬁwm -
(4' -i soprop ?ﬂ] f?P¥£Hﬁl§WP&PE

dinethylsilanedlyI(Z met hyl - N- phenyl - 5- azapentalene)(Z nmet hyl -
(4'-isoprpgﬁmpngmy$iknn§¢¢W)tz+mznﬁylﬁ6dazﬁﬁenﬁaden80(2-methy1-4-(4'-
di net hyl 20 | aepdopl {Phemilliybiehy PhERbn SunZaReNnbakl gae) ( 2- net hyl - 4-

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

di methyl i | aaedhyl {7 e Ip) Adleiyazapont Alensl (2 pptiyh 4444, 3

I sopr opyl phenyl é?%§

di met hyl si | EPW PRAePYA ) zdraenpemidiicdleride net hyl - 4- (4' -

I sopropyl phenyl i ndenyl ) zi rconi um di chl ori de 40

di met hy| 23 |cimethylgi2 dnedipk{ IinletNyphRaptendiazapeapertNeht ¥ (2-methyl-4-

(4’ -isopropylphenylindenyl}zirconium dichloride

dimethylsilanediyl(2-methyl—N-phenyl-S-azapentalene)(2-methy1-4-
{4’ -isopropylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2—methyl-N-phenyl-6—azapentalene}{2-methy1-4-
(4’ -isopropylphenylindenyl)zirconium dichloride

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

dimethylsilanediyl(Z,5-dimethyl-s-azapentalene)(2-methy1-4-(4'-
isopropylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(z,5-dimethyl-N-phenyl—4-azapentalene)(2-
methyl-4-(4’'~-isopropylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene} (2-
methyl-4-(4’-isopropylphenylindenyl)zirconium dichloride
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.met hyl - 4- (4' -j.sopropyl phenyl i ndenyl ) zi r coni um di chl ori de 2 3N0V 2004
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met hyl - 4- (4' -i sopropyl phenyl i ndenyl ) zirconi um di chl ori de 45 0732/ 00036 2
3'~V 2004 30 dinethylsilanediyl(2-nethyl-4-thiapental ene)(2-nmethyl-4-(4"--
I sopropyl phenyl i ndenyl ) zi rconi um di chl ®pi de

di methyl si | anadtyy (2 1mR6A1Y1 b2 1leRPED) BLANGLLLa TN 7 febhlyi-2 (4 -
|sopropylphqggé£§§¥¥§ﬁgkﬁaiﬁégylﬂyzchh or | .

di met hyl si | anedl (2= et iyl B HiFAp &Rt A b A P2 ohidehy | - 4- (4, -

i sopropyl phenyl i ndenyl ) zi rconi um di chl ori de 10

di net hyl si | xdetRyYsilgnedipl (Armeshy hi apdrinpkeha)did )nRthythyir {4 (4 -

i sopropy! ghésgpromappehel indenylediedbhii deéchloride

di et hyl si | anedi yl (2, 5- di net hyl - 6-t hi apent al ene) (2- et hyl - 4- (4" -

I sopropyl phgayl.i Frconiu I chl qri.de 15

di met hyl si | g%‘!ﬁﬁ | ggxhké%%‘ﬁ‘ -‘B“%g%ﬁ‘tédl%é‘ﬁéf%%?w’ﬁw|(-221'-"%§1hltl-4-t4'-

i sopr opy| ph&fCFTIRIERPETEH RdsRyd A 8r e igm déchloride

di et hyl si | anedi yl ( 2- net hyl - 5- oxapent al ene) (2-net hyl -4-(4' - 20

:j sop [ gply Ilprenyéqhydzmyhx)edmjrﬂgaqgl, Bﬂﬁﬁhé?tfﬂy(llll;h dfhiapentalleni ) %24-,methyl-4- (4=
i met hyl si | aoggeh h 3 3 éﬁﬁﬂﬁ@ n yl - 4- -

i sopropyl phenylin e%y??iirggnygﬁ1 I C origeé%gﬂghg

dinethylsilgned%&léZ 5-di net hyl - 4- - oxapent al ene) ( 2- net hyl - 4- (4" -

i sopr opyl ph®HSALHG ﬁ}?ﬁ%ﬂ%ﬂ&dﬁiﬁnﬂ%ﬁﬁﬂ¥ﬂ§rﬁtﬁﬁlapﬁntalen&}(2-methyl-4-(4'-

di met hyl si | H¥RR¥opy Lphenyliimdenyl ) Simomjent dlaieridenet hyl - 4- (4' -

i sopr opyRBhenyl i ndenyl ) zi rconi um di chl ori de 30

Cdi nethyl si | adiRdny & 21 dfidiyh 14-REARANLALERS G ERE VS kb 10z (4 -

but yl phenyl j ' chl ori.de . .
di et hyl si |%énkg’zigéi’%%@n'{éﬁﬁ%ggigglpm@g’?é%n%ﬁc(hz‘-"r?éfiﬁw _4-(4" -n- 35
but yl phenyl i ndenyl ) zi rconi um di chl ori de
di net hyl si |9MeEhyleDlanediyil( 3-retdiydnbdabeamant2lene ny2 -methdl-d- (4 —
but yl phe2§|isepenpyIphEnyddndeny tj xirconide dihloride
di net hyl si | anedi yl (2- et hyl - N- phenyl - 4- azapent al ene) ( 2- net hyl - 4-
(4 -n-but ylaheRyli el 7|5 UL N -met 4 -
L A o O
25 dimethylsilanediyl(2,5-dimethy1—4-oxapentalene){2—methyl-4-{4'-
isopropylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl—G-oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2—methy1-4-azapentalene)(2-methy1—4—(4'-n-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methy1—5-azapenta1ene)(2—methyl-4-(4’-n-
35 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-6—azapenta1ene)(2-methyl-4-(4'-n-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl—N-phenyl-4-azapentalene)(2-methy1-4-
{4'-n-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N—phenyl-S-azapentalene)(2—methyl-4-
(4’ -n-butylphenylindenyl)zirconium dichloride
45




2 3 NOv 7004
dinethylsHaﬂéﬁ%@ﬂ%qgﬁmthyl-N-phenyl-6-azapentalene)(2-nethy|-4-

(4' -n-butyl phenyl i ndenyl ) zi rconi um di chl ori de 7 3 NOV 2004
di et hyl si | anedi yl (2, 5- di net hyl - 4- azapent al ene) (2-net hyl -4-(4'- 5

n- but yl phenyl i ndenyl ) zi rconi um di chl or gge

di met hy! si | anedi by {2 Hrdaawi hyim&hgﬁaﬁs@aélfgu%mzaaﬁ}t%aé) i3 hethy1-4-

n- but yl phenyl,i.nde o di.chl.oride . ,

di met hyl si | éﬁed?ﬁ@lﬁh&?’ﬁgm‘?}%ﬂﬁé6%@%‘%1—% S 5pLatieene) ( 2-
met hyl - 4- (4' - n-butyl phenyl i ndenyl ) zi rconi um di chl ori de

di met hyl si | dAsatRy¥silangdiet 635 -dimphlyiH 4-G2apapeatenie N2)hchyl -4~ (4 -
met hyl - 4- (54'n-bubyitpHemlyaaptiengieynilrrah 1 6RO iwR1 S ¢dd or i de 15

di met hyl si |l anedi y1(2_met hyl_4 thi apefltaefle) (2-methyl-4- (4 '-n-

but yi phenyl i.& s 1ZLLGON di.chl orid
di met hyl si | g%%??%f’ﬁg i-&%?éﬁ%’%ﬂ%‘%ﬁé‘f@?%#ﬁm 42 (methyl-4g(4- -
but yl pheny! PABE ny Lipdeny dizdkreniwe dichloride
di met hyl si | anedi yl (2- et hyl - 6-t hi apent al ene) (2- net hyl - 4- (4" - n-
gutylﬁhfnpldﬂdeggﬂ%éizgﬁzqiylﬂﬂ;ﬁLah?éﬁﬂfxiNzéienYl—%Eaza?enﬁal RFAJ2-

i met hyl si | gaewli a3 4= AlmiAhedy (2- -4- -
n-butylphenylindenyﬁ) zirconién?ﬁ?c*ﬂéﬁﬁ%ggg fﬁgﬁﬁﬁm d¥entoride
di met hyl si | apedi,yl (2, 5-di net hyl - 6-t hi apent al ene) (2- et hyl - 4- (4" -

n- but yi phenQPPﬁfdé E}aneiorh ($mp od Lie tdwildN-Bleny -6 -azapentalene ) (2-
di met hyl si | Betlytd¢24 rentiyityl pheapbindeing i ¢} { 2eardihy i dh ot ide-

but yl phea$l i ndenyl ) zi rconi um di chl ori de

di et hyl si | anedingh 621 seddigh O -psanANtak aIg 4 A d¥RbAY | 5 4dihyina- 3P ono
but'yl phenyl £ﬂ| Y .
d?h%tEyfgylégﬁgyg%g%%££ﬁﬁt yﬁ%g%§§g£ﬁ§1 gF%%@ﬁ%ﬁ?—nethyl-4-(4'-n-

but yl phenyl i ndenyl )  zirconi um di chl ori de 40
di net hyl si | SRednyLe dlanediydy Aype thydxapthiapantallede Ne2-melthgl (41 ¢4+ —n-
n- but yl pR@rydtiydpbeyy ) inidengii) mirchaiumodi dRloride
di nmet hyl si | anedi yl (2, 5-di net hyl - 6- oxapent al ene) (2- net hyl -4-(4' -
n- - but yl phepylekRoE I4569b L l.ghl-ori 732£ 036. 2.3 vV 2004 32
di met hyl si |bqﬂ§gi gﬁ%ﬁgﬁgﬁ%%@ ’gntls Pé%%%gan%{'% &?‘ELE?RY%‘H -n-
but yl phenyl T HdeRyT )T E6RY AMF HTCHIER gichlorid
di met hyl si | anedi yl (2- net hyl - 5- azapent al ene) (2- net hyl -4-(4' -s-
25 dimethylsilanediyl(Z,5-dimethyl—4-thiapentalene)(2-methyl-4-(4'-
n-butylphenylindenyl)zirconium dichloride

e

dimethylsilanediyl{z,5-dimethyl-6-thiapentalene)(2—methy1-4-{4'—
n-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methy1-4—oxapentalene)(2—methy1-4-(4'—n-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1—5-oxapentalene)(2-methyl—4-{4'—n-
35 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-6-oxapentalene){2-methyl-4—(4'-n-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethyl-4—oxapentalene){2-methyl-4-(4’-
n-butyiphenylindenyl)zirconium dichloride

dimethylsilanediy1{2,5-dimethyl-6—oxapentalene)(2—methy1-4—(4'-
n-butylphenylindenyl)zirconium dichloride
| 45



5 butyl pheny! i ndgqrﬁll zi rconi um di chl oride di net hyl silanediyl (2

-nmet hyl - 6-a t )(2-methyl -4-(4'-s- butyl phenyl i ndenyl) zi rCf?i um
di chl oride 10 NOV 2004
di met hyl si | anedi yl (2- met hyl - N- phenyl - 4- azapent al ene) (2-net hyl -4 -

(4' -s-butyl phenyl i ndenyl ) zirconium di cggori de

dimethy! si | anad iy 2 Tisicty: b IAaRYh - 8- AZARRRLIALROPVL 2 TRY IV -4 s

G eenorsY | BRERYbhACPIMALALS f AL hch] G4

di met hyl si | anedi et hyt - N preny P62 KZHSEAES| ene) ( 2- met hyl - 4-
(4'-s-butyl phenylindenyl) zirconiumdichloride

di met hyl si | SAeaFRy¥silangdiel (Rimethydz Sprrupeneate ) (Pemayhy H=44 4 20

s- but yl phénphtplishedyl indenph) 2iMcdntthh ddiddoride

di met hyl si | anedi yl (2, 5-di net hyl - 6- azapent al ene) ( 2- net hyl -4- (4, -

- but yl ph . | hZi ' Leh I de 25
di et Kyf’s??gmﬁled ﬁfhébéid‘%’eﬁfﬁifw%kﬁs#%%-'_ Zapeltalene)d2ees id-4- (4" -s-
met hyl - 4- (4PYEY YIABASRY Ddrgrnswn Hebdaridehl or i de

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

met hyl - 4-104dime tthytlsliphradiyINdemgt i NEQRed ) di CIY06hHg —me 4o
di met hyl si | @n&@-wu@;aﬁéﬁvirn‘érew]gfeﬁaﬁhﬁmgh& -JEE%&QV' 1o g2gery1-
oril de

but yl phenyl i ndenyl ) zirconiumdi T

di et hyl si Ignedi |.(2- et hyl - 5-t hi apent al enei(Z- nmet hyl -4-(4'-s- 35

but yl phenyl |1%H?E%¢ﬁlf&m?d%hbﬂ~iﬂdeheny -5-azapentalene) (2-methyl-4-
di net hyl si | fhed-Putzlpkenylindenyl pigoat ened {chloetiby| - 4- (4' - s-

but yl phea¥§l i ndenyl ) zi rconi um di chl ori de 40

di met hyl si | ¢awedingh 621 Sncliial Byhe digihi &he)(2- | 545(4. ¢

o bt ol pheruy J_@'&x%rp gi '{{ﬁg%t( i Fﬁ)lcii% ?pggﬁﬁi .E‘é“’a)z(ageﬁﬁ?éf‘éﬁe)?2-methy1-4-

di net hyl si | anediy }{ @l | rre%‘ﬂy LB-thi gBéﬁTaqﬂéf’f?@?ret hyl -4-(4' -s

- but yl phenyl i ndeni/l )zirconiumdichloride 45 0732/00036 23NOvV2004 33

di net hyl si |Hmeghyilsdlanadiyil (2. ndiyetbyl ehedzapenta bote Y2 Hethyl-4—-(4- -

but y| phe?§ |s-husniphenylciodienyl i Oidonihtliedichloride

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

but yl phenyldindenyis zi ' } hof_6-

di met hyl si | apedi §i§%ﬁqr%&%§|¥ goggﬁng%#gfg% z(:?f’%?Jh?ﬂ%)éf-z(ﬂe?%Yl""(”"

but yl pheny!’] ngekyl}’éezrfyr conr b )(ﬁlcrﬁF’BFP'ae loride

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

s- but yl pHedimerbieksd hanediphl rh-diioktbyl-6-phenyl-4-azapentalene) (2-
methyl-4-(4’-s-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethy1-N-pheny1-6-azapentalene)(2-
methyl-4-(4’-s-butylphenylindenyl)zirconium dichloride
30
.dimethylsilanediyl{2-methyl-4-thiapentalene)(2-methyl-4-(4’~s-
butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl—5—thiapentalene)(2-methyl-4-(4'—s-
35 butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methyl-6-thiapentalene)(2-methy1—4-(4'-s-
butylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethy1-4—thiapentalene)(2-methyl—4-(4'-
s~butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(z,5-dimethyl—6-thiapentalene)(2—methyl-4—(4'—s
-butylphenylindenyl)zirconium dichloride
45




di et hyl si | anedi yl (2, 5- di net hyl - - 6- - oxapent al ene) (2- net hyl -4-(4' -s-
but yl phenyl i°r7c?e?r(y I rconi um di chl oride 15

di met hyl si | anedi yl (2- net hyl - 4- azapent al ene) (2-methyl -4- (4' -tert- 2 3NOV 2004
but yl phenyl i ndenyl ) zirconium di chl oride

di met hyl si | anedi yl (2- met hyl - 5- azapent a3gne) (2- et hyl - 4-(4' -tert- 20

butyl phenyl iy | |

di et hyl si | Qﬂ@i #ﬁéiaﬁg %i'f%pgzﬁgh i pgogagfgﬁale??yl -”ﬂ'efﬂyl‘f%r(t4 ~s-

but yl phenyl | n r%}f%nyzﬂl Y AR 8 higri

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

(4'-tert- buﬂwmﬁyﬂllllndeqhwnm—mohym-d:xabbﬂtaI&e)(2-methy1 4_(4,_8_

di met hyl sisl baeglipHeha 1 iRAENS I i RBEAVEM JrirRaBLIG&! ene) (2- met hyl - 4- -
(4" -tert- butyI phenyl i ndenyl ) zi rconi um di chl ori de 30

di met hyl si | 25 et hen 6- azapent al ene) ( 2- net hyl - 4-
(4 -te?/t but VP Cth}ér}%llllﬁ %’P}‘? F‘ﬁBﬁhrﬁ“&’F‘EH B3 lene) ( 'mEthylxl ~(4' -5~
di met hyl si | Bitfetinhepyl Sodenydomir can tumgdshaenids (2- met hyl - 4- (4' - 35
tert-butyl phenylindenyl) zi rconl um di chl ori de

di met hy| 30! @nrating 621 Sneliival Ukﬁéﬂife)n(t%l@ﬁé W miseh§1a-(ar

Ej?:r;[et E;f Z: Fé;ﬁgehﬁ::ﬂpg ﬁﬁ%ﬁe&ﬁ%% q‘neny ;l%gnt al ene) ( 2-

met hyl -4-(4' -tert- butyI phenyl i ndenyl ) zi rconl um di chl ori de

di net hyl si | SRedhylsdlanediydi Ay b -dinstdny+6 oxarepsnat eben@-fdthyl-4- (4’ —s-

nmet hyl - 4- ( Avttydphebyl iridengdy ki nolemiyim) diclsoriga di chl ori de 45 0732/ 00036 23
Nov ?U04184 di et hyl silanediyl (2- et hyI 4-t hi apent al ene) (2- net hyl -4-(4' -

tert-butyl 1dl

e LG R SR s e
er u I'n

di et hyl ZI Faneél yl (2-met hyl - 6-t hi apent al ene) (2-nethyl -4- (4" -tert-

but yI phenyldimeshyl§ilaneddnl (2rmiitdyllob+azapkhitalene) (2-methyl-4- (4 -tert-

di met hy| 20 Ibanglipyerfyl inddngt) fistcohiuhi @peiiicaliaae) (2- met hyl - 4- (4" -
tert-butyl phenylindenyl)zirconi um di chl ori de

di et hyl si | hia entale nmet hyl -4-(4' -
tert-bﬁtyl cﬁ.%@ ﬁd anileg&?ﬂom U éi é'h ‘)‘é”z‘mtxyl 4-(4’-tert-
di net hyl s.&’ ES%P ’%& Ryt %W&ﬂy&ﬂt%’r%lﬂefeée@t hyl -4-(4' -tert-
but yl phenyl i ndenyl ) zirconiumdichl oride
25 dimethylsilanediyl(2—methyl—N~phenyl-4-azapentalene)(2-methy1-4-
(4'-tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2—methyl-N-phenyl-S—azapentalene)(2-methy1-4—
(4’ -tert-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methyl-N-phenyl—s—azapentalene)(2-methy1-4—
(4’ -tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(z,5-dimethy1-4-azapentalene)(2-methyl-4—{4'-
35 tert-butylphenylindenyl)zirconium dichloride

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

40 dimethylsilanediyl(z,5—dimethy1-N—phenyl-4-azapentalene)(2—
methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5—dimethy1—N-phenyl—G-azapentalene)(2—
methyl-4-(4’'-tert-butylphenylindenyl)zirconium dichloride
45



di et hyl si | anedi yl (2- net hyl - 5- oxapent al ene) (2-net hyl -4- (4" -tert- 20

but yl| pheny! PAd@APCPB6r coni um di chl ori de

di et hyl si | anedi yl (2- net hyl - 6- oxapent al ene) (2-net hyl -4-(4' -tert- 2 S NOV 7004
but yl phenyl i ndenyl ) zirconium dichloride 25

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

tert-butylp | | ni | chl.qr.i ,
di met hyl i | gﬁgﬁé’%&ﬁ?ébﬁmﬁgﬁ by g’@yﬁ’?&é?nﬁ}?%k&zﬂ -
tert- butyl phEhyTTdERIETY VAT RS dichipride

di met hyl si | anedi yl (2- et hyl - 4- azapent al ene) (2- net hyl --4-(4' -n-
pent yl phenydlimedinlis)iz anediyil{h-nechy biS-ddiapentalene) (2-methyl-4-(4 ' -
di met hyl sb| aaedibiicy2ph@iyhinaeng ppardonianea{ drmetipyl - 4- (4 -n- 35

pent yl phenyl i ndenyl ) zi r coni um di chl ori de
di met hyl si | anedi 2-met hyl.- 6-az nt al ene) (2- met hyl -4-(4' - n-
pentylphenyé%@éi?&b%}%???gﬁglﬁﬁfﬁ? fiﬂﬁ‘&@lﬂ%F“tale“e (2-methyl~4-(4'-tert-
di net hyl si | eHediPRrpPl irdenl) Ripeemripm dighberiwteal ene) ( 2- net hyl - 4-

(4' - n-pentyl phenyl i ndenyl ) zirconiumdichloride
di met hy! 30| dixedtingh.& 21 aReidiy b Sheriedeng1 22200030 ERFAIS R hafle. (g

(4' - n- pent vl phenyli 7 | hi of4.d& 45 /(60856 55304 35
di met hyl si Iéaér?e%d%# e %@%ﬁ%ﬂ%ﬁﬁc—g&%’%a‘fple‘%?gréﬂee) ( 2- et hyl - 4-

(i ot by 51 [AMEARYLe DLnaRib By dinex hybri-Ainppoga
di net hyl si | el Y= perh- eNRa ptel(2-he Ky 1~-45 (4 -
n-pent%lphdnytkhdtw@pbeﬁmﬂdndémyﬁxﬁrmbbﬂimmkﬂﬁﬁhnafh&&siIanediyl(2,5

- di et hyis 6- azapent al ene) (2-met hyl - 4- (4' - n-pentyl phenyl i ndenyl) zirconium
et hy - (4 e hIE DY AL IRES, sl 23 bR S ety D20 Be0S) (2
dine?hylsiﬁgﬁgé$§§%g§4§-gp l?ﬁﬁqﬁﬁiéﬂeﬂﬁéh -;gbﬁpentalene)(z-

met hyl - 4- (4' - n- pentyl phenyl i ndenyl ) zi rconi um di chl ori de 15

di met hyl si ldamethylgilametihyl ¢ 2-nevihypehit atapeak Reme) (Bnedhy I 4444 ~tert -

ent yl phenpuicpiipedy)l indefehj 2iPcding Al Odi il orid
gineghSIsiIanediyl(2-nethy|i5_thiapentaleﬁg§(3-nethyl-4-(4'-n- 20
pent yl phenyl R Zl | [ ori de di hyl si | anediyl (2

HARELEI e PO AP RO 25t KRS ety et uim

- et hyl - 6- thi
dichI)c/)rideL%y phenylindényl)zirconium dichloride

di met hyl si | anedi yl (2, 5-di nmet hyl - 4-t hi apent al ene) (2- net hyl - 4- (4" -
25 dimethylsilanediyl(Z,5—dimethyl—4-oxapentalene)(2—methyl—4-(4'-
tert-butylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,S-dimethyl-s—oxapentalene)(2-methy1-4-(4'-
tert-butylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methy1—4-azapentalene)(2-methyl-4—(4’-n-
pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4’-n-
35 pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4’-n-
pentylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methy1-N-phenyl—4-azapentalene)(2*methy1-4-
(4’'-n-pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2—methyl—4-
{4’ -n-pentylphenylindenyl)zirconium dichloride
45



| n-pentyl phen zi rconium di chl ori de
' dinethylsila %z%$€$€%$% di net hyl - 6-t hi apent al ene) (2- net hyl - 4- (4' - 2 3 NDV 2004
. n-pentyl phenyl i ndenyl) zirconiumdichloride 30
t di met hyl si | anedi yl (2- net hyl - 4- oxapent al ene) (2 -nmethyl -4 -(4'-n-
pent yl phenyl i ndenyl ) zirconi um di chl orBge
di met hyl si | adigmicyly { 21 Texicaly1p2 LﬂLﬁﬁﬁﬂﬁizsnﬁEQyénégﬁéﬁe 35
| ) (2-met hyl-4-
pentyl phenyl igdgn
di net hyl si | adndgd?y?‘%%@ngﬁl %3#&2}1%(@13% kge'h]él)"t gighlevidey (4 n-
t pentyl phenyl indenyl ) zirconium dichloride 40
di met hyl si | £HEEEYY 19 IanendEl 34 Slinetheht rlaeaph (a et )y R-he t My -4 (4 -

n- - pent yl fhenpenhykpheanylindenyll Jutrdbsbhiwrd idd loride
di met hyl si | anedi yl (2, 5- dlnethyl 6- oxapent al ene) ( 2- nethyl 4- (4" -

n- pentyl phe or i 45 0732/00036 1t k: ! V 2004 36
di et h§| o %?ﬁg % p% M’EEE @“g %%Hl %e peae FREHANE) (famethyl -4~ (4/ -
hexylphenyllnag N ﬁ¥ zﬁ)éﬁpﬁ??%ﬂy dichloride

di et hyl si | anedi yl (2- net hyl - 5- azapent al ene) (2-nmet hyl -4-(4'-n- 5

hexyl pherifl dauetiy hszilaoediyin2giscligetia -N-phenyl-4- azaﬁentalene)(z-

di met hyl si | ﬁéeﬁywd-%ﬁehhyén@lgiéﬂfﬂ:ﬁiggﬁ}%géZrég?}l'{%' dlclglorlde

hexylphenyllndenyl) Zi rconi um

di met hyl si | 2- et henyl - 4- azapent al ene) ( 2- et hyl -
(4" -n- hexy|§ 'ﬁ‘%&éﬁ ?é‘%’weoﬁ FEHIHRR B rPheny 1- s-azapentalene)tz-

d| net hyl si | B 1>n4(-25rre¥+3ﬂntmlphe¢wh.r@eanpemcaﬂrmm)ﬂzcrmiﬂysb 4- (
'-n- hex}ﬁphenyl|ndenyl)2|rconlun1d|chlor|de 15
dlnethyIS|Iaimuhnyléiiﬂiﬁdmﬁl(bFﬂ | 4612 éﬁéﬂ@?]ﬁ%mﬂﬁﬁﬁlh (4 A

4' - - n:= hexyl C
dlnethyIEYIane |yI(Zﬁgy%ﬁéﬁgﬁﬁngégggggbg% a_%ﬁﬁSF(z met hyl -4-(4'- 20

n- hexyl pheny] in eE 12|rcon|un1d|chlor|de

di net hyl si | >lanediyd( fymetthyds5pthiapenta)lene neZ-h}elthﬂrlélﬂ-H'-n_
n- hexyl pR@rBaTtydeheny Lindeoyil bzi chartihor dtieh B ide
dlnethyIS|Ianed|yI(2 5- dlnethyl N-phenyl 4- azapentalene)(z-

dlnethyIS|Ianed|yI(2 nethyl 4 thlapentalene)(z net hyl -4-(4' - n-
dimethylsilanediyl(2, 5-dimethyl-4- -thiapentalene) (2-methyl-4- (4'~

n-pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2, S5-dimethyl-6- -thiapentalene) (2-methyl~4- (4'~
n-pentylphenylindenyl)zirconium dichloride
30
dimethylsilanediyl(2—methyl-4-oxapentalene)(2-methyl-4-(4'—n—
pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-5-oxapentalene)(2-methyl—4-(4'-n-
35 pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-6—oxapentalene)(2-methy1-4-(4’-n—
pentylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5-dimethy1-4—oxapenta1ene)(2-methyl—4-(4'-
n-pentylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5—dimethyl—ﬁ—oxapentalene)(2-methy1—4—(4'-
n-pentylphenylindenyl)zirconium dichloride




- hexyl phenyl i I | rconi um di chl ori de

di net hyl si | a{ﬁg’g}ﬁ&@f‘m hyl - 5-t hi apent al ene) (2- net hyl -4-(4' -n- .
hexyl phenyl i ndenyl ) zi r coni um di chl ori de 2 2N 004
di met hyl si | anedi yl (2- et hyl - 6-t hi apent al ene) ( 2- net hyl - 4- (4" - n-
hexyl phenyli ndenyl ) zirconium dichlorizge 40
di et Sly:oﬁlelnggﬁdtw wxﬁiéﬂégmm%gﬁg%%fﬁga._ beheRfaded (B2hlhy f-4 4 s -n-
di met hyl si | anedfulﬁy}'%, é@%’#}# Bt ar}@ﬁtlgfé‘?ﬁa) (2-met hyl - 4- (4" -
n- hexyl phenyl i ndenyl) zirconiumdichloride 45 0732/00036 2 4 NOV 2004 37
di met hyl si | dnBethnledlapediyl(2-prtehiSalagnpCa kentel)y D ~he €My T4~ (4 7 -n-

hexyl phen$l hextekphengil i sdeviylzdiredh it @8 chloride
di et hyl si | anedi yl ( 2- net hyl - 5- oxapent al ene) (2-nmet hyl -4-(4'-n- 5

hexyl phenyl } | Y di chl ari de
di net hyl si |$ne ﬁ;é%’g ‘ﬂ" ﬁgz?%ﬁgaéﬁtﬁaﬁéﬁaﬁ?‘fﬁwﬁw?rfaeitlwl-ﬁ-t4'-n~
hexyl pheny| TSTHERPENEHRAGTIYdA 7 ireonigim déchboride

di met hyl si | anedi yl (2, 5-di net hyl - 4- oxapent al ene) (2- net hyl - 4-(4' -n-
hexyl pheagl dm{’ﬂ'hika“m?wmﬁwlaﬁ'-ﬁﬁem{ld-azapentalenei (2-methyl-4-
di et hyl si | apedi-nbé 1 pndlyTehfiuhy B0t aBERLA AR b3 ET NV - SC

hexyl phenyl | ndenyl )™ zi rcdni um d‘lrch ori de

di et hyl si | anedi 2- met hyl - 4- azapent al ene) (2- net hyl -4-(4' -

cycl ohexyl &ﬁ&ﬁ?‘%éﬂ’e’rﬁn%ﬂ&%TW%Yd'rEhPleﬁmdeS-azapentalene) (2-methyl-4-(
di et hyl si [9n@ahgxyehenydjndenyliaienoniwnelichioridy| - 4- (4' - 20

cycl ohex¥% phenyl i ndenyl ) zi rconi um di chl ori de

di met hylsi kanedhyld 2 ameuby i A dapelil LY _(2z iyl -4 (4 -

cycl ohexyl Qhe.ﬂ!imz:'&%ﬂﬁ%%%%ﬁﬂizggh gll?l‘ﬁng’ll Ef‘%? thlene) (é—methyl-d,-(
di met hyl si | anedi y1{ 2- met iyl - NEpHEAYTOREEY SIEREAF IR ( 2- - et hyl - 4-

(4" -cycl ohexyl ghenyj i ndenyl ) zirconi umdichl ori de

di met hyl si GAREERYASIanedhy] (N SyHdngthil-d-apepent aleme()2 2 rmé W 1—4= (4 - -
(4' - cycl¥haxhexntphenyldedsnyizicoon ium diiehlorige 30

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

(4'-cycl ohgxyb l5i )-Z el GONI dichl ori de

di met hyl si hgﬂg)‘aﬂﬁ?@l‘ aggggynie‘tzﬁg.?%?%z ‘E‘Eler?t QF%%%j%iaz‘-eﬁ‘&)ﬁ%rm%;t.rtydd-s—gt'-

cycl ohexyl phenyy imaany i 9T PedFHERP Rt T d3epyer 1de

di net hyl si | anedi yl (2, 5-di net hyl - 6- azapent al ene) (2- net hyl -4-(4-"' -

CyCIoheﬁ?lﬁh@?@ﬂHhﬁdéﬁy??#ﬂhﬂioﬁFdthﬁhyﬁ-ﬂFbHenyl—4—azapentalene)(2-
methyl-4-(4’-n-hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(z,S-dimethyl-N-phenyl-6-azapentalene)(2—
methyl-4-~(4’-n-hexylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2-methyl-4-thiapentalene)(2—methy1-4—(4*-n-
hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-5—thiapentalene){2-methy1—4-(4'-n—
35 hexylphenylindenyl)zirconium dichloride

_ dimethylsilanediyl(2—methyl~6-thiapentalene)(24methy1~4-(4'-n-
hexylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5—dimethyl—4-thiapentalene)(2—methyl-4-(4'-
n-hexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(Z,5~dimethy1-6—thiapentalene)(2-methyl-4-(4'-
n-hexylphenylindenyl)zirconium dichloride
45




i 40 di et hyl silanedi yl (2, 5-di met hyl - N- phenyl - 4- azapent al ene) ( 2-
. met hyl -4-(4'Q7&Me | phenyl i ndenyl ) zi r coni um di chl ori de

di et hyl si | anedi yl (2, 5- di net hyl - N- phenyl - 6- azapent al ene) ( 2- oY
met hyl - 4- (4' - cycl ohexyl phenyl i ndenyl ) zi rconi um di chl ori de 45 07%%»%@%
23N[] V2004 38 di net hyl sil anedi yl (2- meghyl - 4-t hi apent al ene) (2-nmet hyl -4- (4" -

cycl ohexyl pmkaim | ¢ £ONIATLgh Shl ori de
di net hyl si | %Qg ﬁ{ e(Zgﬁgéﬁy?gi%%ggn?a%ﬁ%)n@!ﬁ‘é? H7-Pgthul-4-g4’-n-
cycl ohexyl p eng ANy PYSTYUGHTSIR IR Hishige ide

di net hyl si | anedi yl (2- net hyl - 6-t hi apent al ene) (2- net hyl - 4- (4" -

cycl ohexyl pHéngthvigdAnhediyio@+merhgll €5 cdapdat 4 Derd yethytsdlanggivh (2,5
- di et hyl 54heky Bpmnyali fae)y13 218 tBi o -di¥hioride

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

di et hyl si | Lvl1(2, - di.ret hyl - 6-t hi apent al ene) (2- et hyl -4-(4' -

cycl ohgxyl pggﬁ%l%r% &HoR %ﬁd%?ﬁﬁ?ﬂ“&nﬂ%ﬁﬁﬁ@i}gﬂ(ﬁ)( 2-meglhyl-4(-( 4’-n-

di met hyl si | ?r’é%lifiﬂe(‘il L) ziseepiam ighddy Riaret hyl - 4- (4' -

cycl ohexyl phenyl i ndeny1) zi r coni um di chl ori de

di met hy| 0| aestibyll 621 swsdiyh (5; 9 hEREY L LR b Nkhe i d hetndD-a- (4
cycl ohexyl phalp ' ' i chl.orj de. yi-4-(4'-n-~
di et hyl si | anedwﬁ?g-%i%%%sg%ééﬁ)len allgiéljecﬁ]ﬂer’ret hyl - 4- (4' -

cycl ohexyl phenyl i ndenyl ) zi rconi um di chl ori de 25

di met hyl si | SfEdRyLedlanegiyd( ByS-dimerapént shxapent alems ho-mét b ~4- (47 -n—
cycl ohexyl greaylphenphindeniyi §piveomidimc i etiidia de

di met hyl $%1 anedi yl (2, 5-di . et hyl - 6- oxapent al ene) (2- et hyl -4- (4" -

cycl ohexyl Ril%!h&ﬂéiﬁrb\ﬂehé&]w?—rﬂ i_gb%gari de 30

di net hyl si | ' et hyl < 4- azagent aj one ’:‘?:f- RBE WA mptpyl-4-(4'-
trimet hyl si%ﬁghé%ﬁfhﬁg%ﬂ%%&ﬁfﬁﬂ?ﬁ% ishilgeide

di met hyl si | anedi yl (2- met hyl - 5- azapent al ene) (2-methyl -4-(4'- 35 trio
ethylsiLylﬁh@ﬁth¥ﬁk%ﬁPBﬁintﬁHﬂﬂMhNdFﬁ#ﬂzxﬁeﬁealene)(2-methyl—4—(4'_

di met hy| 38 lcynédhexylpheny hiadinasapessa wn@icR1oBIdY | - 4- (4" -

trimet hyl silyl phenylindenyl)zirconiumdichloride 40

di met hyl si lsapedi¥i ;3= -N-phenyl - 4- azapent al ene) ( 2- net hyl - 4-
(4'-trimet hﬁl: sl |y]{s(lﬁéﬁﬁt¥id‘eir§£\%)t§¥¥‘c%‘rﬁ%e_Fei.?refrli( shethyl-4-(4°-
di met hyl si ne%’?*%}i”??_ 1-.’;)7“_ Yihatrgenipm daghleridene) (2-nmethyl-4_ (4
"-trinethylsilyiphenylindenyl) zirconiumdichloride 45
25 dlmethYlsllaDediyl(2—methyl-N-phenyl—4—azapentalene)(2~methy1_4_
(4’ -cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-N-phenyl-S-azapentalene)(2—methy1—4—
{4’ -cyclohexylphenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2—methyl-N—phenyl-s—azapentalene)(2—methy1-4-
(4’ -cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2,5—dimethyl—4-azapentalene)(2—methy1-4-(4'—
35 cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(Z,S-dimethyl-ﬁ—azapentalene){2-methy1_4_‘¢;_
cyclohexylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(z,5-dimethy1-N—phenyl-4-azapentalene)(2—
methyl-4-(4’-cyclohexylphenylindenyl)zirconium dichleoride

dimethylsilanediyl{2,S-dimethyl-N—phenyl-G-azapentalene)(2-

methy1—4-(4'-cyclohexylphenylindenyl)zirconium dichloride
45
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di net hyl si | af232¢PPO3 6=t hyl - N- phenyl - 6- azapent al ene) ( 2- net hyl - 4-

(4" -trimethylsilylphenylindenyl)zirconiumdichloride gﬁNUVZ%ﬂ
di et hyl si | anedi yl (2, 5- di net hyl - 4- azapent al ene) (2-net hyl -4- (4" _

trimet hyl silyl phenylindenyl)zirconium digchl ori de

di met hyl si | amggivwl apent al ene

trinmethylsily. ?Qgiékﬁgdgyhglrcoﬁﬁéﬁg Bﬁfgﬁq%ﬁ}efﬁ)(ilmethyg 4-(4°-

di met hYIS|Ia %12 RAN ﬁﬁ&PPﬁ;Pm4dla%h9éﬂﬂea| efle) (2- nethyl-4-
(4 -trlnethyIS|IyIphenyllndenyJ) zi rconi um di chl ori de

di et hyl si | #Haethy 9] Bantidiwl (g+méthylobyth fapianesha) E1%ket2 -

et hyl - 4 (S cyclbhekPy L ndeny] j1deBHL iR LanbY Q'Ch' orfae 5

di met hyl si | anedi yl ( 2- met hyl i apent al ene) (2- e -4- (4" _

trimethylsil nylinde rconi um di chl ori de
dlnethyIS|Iagéé QE % ﬁgrl %TWﬂ?P& éﬁt%ﬂ%ﬁﬂfP@Elemﬁﬂﬂirmeﬂhflk4-(20-

trimethyl si IYEp ﬂ Lnheay indenyddaiigaeniwhldichder ideret hyl si | anedi yl (2
- et hyl - 6-t hi apent al ene) (2- net hyl -4- (4’ --

trimethylss Hyhabﬁymg|1@QQay}j 3 5CQAR th %i?é?i
di met hyl si | I thla ent GREA{F-DEthy1-4-(4'-
trlnethyIS|?3Fgﬁ%%§af§8 kf¥%2| ALTFRT: géFF

di met hyl si | anedi yl (2, 5- di net hyl - 6 t hi apent al ene) (2-net hyl -4-(4' -
trimet hyl si Flmﬂléﬂﬂlllﬁﬂeﬁw:‘)@l:ﬁcdnm%ltrh}{:ﬂ-(ﬁhitbiapkmt&(lene) (2-methy1 (47

di met hyl si | apelivhexy2phenylindeng pperdcieme i en Tatiagl - 4-
tr|nethyu5|IyIphenyl|ndenyl)2|rconlun1d|chlor|de

di et hyl si | gngaing - t Iene t hyl-4-(41- 35
trimethylsil %yﬂgﬁggl $§§b Ré 4a %é{ e)(2-methyl 4-(4’-
di net hyl si | a% %’ 1&He5’{‘zhlrﬁ;rtlﬁy| 4-(4' -
tr|nethyIS|IyIphenyl|ndeny1)2|rconlun1d|chlor|de 40

di met hyl si | @eatibylls 21 &neilivdi Ayhe thyoxSpenapé ena)end) (BLihtinA =44 4"

tr|nethyﬂﬂl¢3dhdhenylpmuhymﬁhhéhypyglﬁQthhﬁhafgﬂrgglgénethyIS|IanedJyI (2,
S-dinethyl 6. oxapentalene) (2- met hyl -

trimethylsi zj r.goni n1d|chlor|de 45 0732/ 00036 40
dlnethyIS|Ian S %L #*i”%%jyg ga?ﬁﬁgzﬁf‘ﬁﬁﬁhy?JﬁﬂPll =4-(4’'-
adanantylphé’ 3@?1 BEPRUN HEERNEUT bichloride

dlnethyIS|Ianed|yI(2 nmet hyl 5-azapent al ene) (2- et hyl -4-(4' -
25 dlmethylsllanedlyl(z 5-dimethyl- 4—oxapentalene)(2-methyl 4-(4" -
cyclohexylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2, 5-dimethyl- -6-oxapentalene) (2-methyl-4- (4~
cyclohexylphenylindenyl)zirconium dichloride

30
dlmethylsllanedlyl(2-methy1-4 —azapentalene)(2-methyl-4-(4’-
trimethylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl({2-methyl-5- -azapentalene) (2-methyl-4-(4--
35 trimethylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-6- ~azapentalene){2-methyl-4-(4’-
tr1methy1511ylpheny11ndenyl)zlrconlum dichloride

40 dlmethylsllanedlyl(2-methy1-N-phenyl 4-azapentalene)(2-methy1 4-
(4'-trxmethyls11y1pheny11ndenyl)21rcon1um dichloride

dlmethy151laned1y1(2—methy1 -N-phenyl-5- -azapentalene) (2-methyl-4-

(4'—trlmethy1311ylphenyllndenyl)21rcon1um dichloride
45
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5 adamantyl phenyl i ndenyl ) zi rconi um di chl ori de
. di met hyl si | aﬂﬁ{@?@ﬁmt hyl - 6- azapent al ene) ( 2- net hyl - 4- (4' -
‘ adamant yl phenyl i ndenyl ) zi r coni um di chl ori de 23NDvV2004 10
| di methyl sil anediyl (2- net hyl - N-phenyl - 4- azapent al ene) ( 2- et hyl - 4-
- (4" -adamantyl phenyl i ndenyl ) zi rconi um dyghl ori de

o ! . 5
bodi met hyl si | gy - 3 |- apent al ene) ( 2- net hyl - 4-
| (4' - adamant yﬂj%%ﬁ?](%li(?#ﬁ ﬁﬁ%@;ﬁ% ‘grgﬁ?fﬁfﬁi‘ééai@entalem) (2-methyl-4-
di met hyl si | anediy '{“'zt-]l'?’gﬁ Ipheddpreny braigeenain bddtd.omstay| - 4-
(4' - adamant yl phenyl i ndenyl ) zi rconi um di chl ori de
di met hyl si | SHBethy I landoip! () 5-adnazRPEaLapert 2dieh ¥l adifA 24 39
adanmant y| gheryinetieheInill )2 bhemi i ' ' . ) yi-4-(4'-
di net hyl si | anedi yI'( 2, S?dlbrret hylfﬁ%ﬂgggéﬁdt%qé‘ﬁeﬂ%%ﬁﬂﬁl 4-(4 -
adamant yl phenyl indenyl ) zi.r coni um di chl ori de 25
di met hyi si | §ﬁ%e/'%1+‘§)f ?‘?‘gg‘ﬁﬁlﬁé]t‘t‘?yl5fﬂ-1‘a%§p€n15alaeheer(t&1memy2-nﬁet(r@'l-—fl-(4r_
adamant y| ph&hiPetydsiily pheriindeny thiiocodléum dichloride
di met hyl si | anedi yl (2, 5-di net hyl - N- phenyl - 4- azapent al ene) ( 2-
met hyl -4-1o4a-mﬁggyggg@ﬂw isnge I sCQni I ghl ori de 30
di met hyl si | ag 'lxlq(_%‘,.%;ﬁliinetiﬁ%i-% i gai?%é;’é"gle'ﬁf aFaneyyepene) (2-
met hyl - 4- (4" - adanmant yl phenyli Roeh eP¥ o HRdRAYI@ArePRbln dichloride
di met hyl si | anedi yl (2- met hyl - 4-t hi apent al ene) (2- net hyl - 4- (41- 35
adamant y| ph&Hiathydeaianediydodi Smdidseshlydr Neghenyl-6-azapentalene) (2-
di met hyl si | eetddilyB ¢ P4 rratrtiyiet hy1 4 bad e1ed : ~4- (4" - .
adamant yighenyl i ndenyl ) zi rconi um%??ﬁl oir,i de egfr%‘lrﬁl@é’énﬂm élcmonde
di met hyl si | &R -6-1 i apent al ene) (2-net hyl -4- (4" -
adanant y| phg It%éﬁIﬁyi&g&Ej%%h&ﬁEHF%’r : n(talene)?/z_met yl-4-(4'-
di met hyl si | ane ﬁ?’f&’? -Rh’ﬁﬂ denyip z Apeonidme doyl Pordatehy | - 4- (4' -
adamant yl phenyl i ndenyl ) zi rconi um di chl ori de 45 0732/00036 23NOvV2004 41
di met hyl si [ddmethyl gl apedipb( 2viethyl hb apeidpRne A8k (RBYhy f-4 4 4 _
adamant yiqaitﬂmétnﬁﬂmhr)lphéﬁmda@n%‘fmﬁdﬂ% dichlorid

e FZ- mel%JhyI -5—(4' -5

di met hyl si | anedi yl (2- et hyl _4- oxapent al en

adamant yl phepyl | ) zLr i .um di chl ori de

di net hyl si | ar.lelczi’il1 Eé#éfzjﬁ@fe%"ﬁgbﬁtﬁ??;ﬁ%?@?(’?ah@%ﬁwz-ne’(:ﬁyl—%(4'-

adamant y| phEHYEY VYpheRyHindapyl L3 asondemi@ichloride

di met hyl si | anedi yl (2- met hyl - 6- oxapent al ene) (2- et hyl - 4- (4’ -

25 dlﬁethylsl%anediyl(2f5—dimethy1-4—thiapentalene}(2~methy1_4_(4,_
trlmethyls11y1pheny11ndenyl)zirconium dichloride

di@ethylsilanediyl(z,5-dimethyl—6-thiapentalene)(2-methy1—4-{4'-
trimethylsilylphenylindenyl)zirconium dichloride

30
di?ethylsilanediylt2—methy1—4-oxapenta1ene)(2—methyl-4-(4'—
trimethylsilylphenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-5—oxapentalene}(2-methy1—4—(4’-
as trimethylsilylphenylindenyl)zirconium dichloride

di?ethylsilanediyl(2-methyl—6-oxapentalene)(2-methyl—4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride

40 dimethylsilanediyl(2,5—dimethy1-4-oxapentalene)(2-methyl—4—(4'-
trimethylsilylphenylindenyl)zirconium dichloride

di@ethylsilanediyl(2,5-dimethyl—G—oxapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride
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adamant yl porexny/ooo®éy! ) zi rconi um di chl ori de

di et hyl si | anedi yl (2, 5- di net hyl - 4- oxapent al ene) ( 2- et hyl -4-(4' - 2 INOV 2004
adamant yl phenyl i ndenyl ) zi r coni um di chl ori de 15

di met hyl si | anedi yl (2, 5-di net hyl - 6- ox nt al ene) (2-met hyl -4- (4" -

adamant yl phenyl i ndenyl ) zi rconi um di ¢ or| de

di met hyl si4dieedypibandini(24narhiplri-azenen(@laney iph-ndt iyl —4-20 -
tris(trifladsmemsyhyhemetimdephenylraddmyl dzéi oanigem di chl ori de

di met hyl si | anedi yl (2- et hyl - 5- azapent al ene) (2- et hyl - 4- (4’ -
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| ndenyl ) zi ré:onl um d| chI ori de
. net hyl si t banediivid 2 npethy logapeapentalene 2 ( imddngtl) 41 pbemyiim
[ ndenyl )Zpr%mhlomld?chl oride 45 0732/ 00036 23HOV2004 48

dimethylsilanediyl(2—methy1—5-azapentalene)(indenyl)zirconium
dichloride

25 dimethylsilanediyl(2-methy1-6—azapentalene)(indenyl)zirconium
dichloride

dlmethylsllanedlyl(2—methyl—N-pheny1 4-azapentalene) (indenyl)-
zirconium dichloride

30
dimethylsilanediyl (2-methyl- -N-phenyl- -5-azapentalene) (indenyl)-
zirconium dichloride

dlmethylsllanedlyl(2—methyl-N-phenyl 6-azapentalene) (indenyl)-
35 zirconium dichloride

dimethylsilanediyl(2,5-dimethy1—4-azapentalene)(indenyl)zirconium
dichloride

40 dimethylsilanediyl(Z,5-dimethyl-6-azapentalene)(indenyl)zirconium
dichloride

dimethylsilanediyl(2,5- -dimethyl-N-phenyl- 4-azapentalene)(1ndenyl)
zirconium dichloride



di met hyl si | anedi yl (2, 5-di net hyl - 6- oxapent al ene) (2 - net hyl - 4- phenyl

i ndenyl) zi rc%?ﬂzjﬂ&?%ﬁl ori de 2 3NOV 2004
di et hyl si | anedi yl (2- net hyl - 4- azapent al ene) ( 2- et hyl - 4, 5- benzo- 5

i ndenyl ) zi rconi um di chl ori de

di met hyl si | anedi yl (2- met hyl - 5- azapent ajlgne) (2-met hyl -4, 5-benzo- indenyl)

zi rconi um di@%gﬁ'?é@le iv1 :
di net hyl si | anedi gf s 62 o SFBREAY ki phenibt fnd zabehit BRSO ing
ndenyl ) 21 r CAECORE blpgide (indenyl)
di met hyl si | gnedi yl (2- met hyl - N- phenyl - 4- azapent al ene) ( 2- met hyl -
4, 5- benzoi ndémgthylisidanediy ti hle@ni 864 15 1 ; ,
di met hyl sisl dbextiaride- met hyl - Nphen% 5 - azhperdifnsidipdent ipjiirconium
4, 5- benzoi ndenyl ) zi rconi um di chl ori de
di met hyl si | gnedi.yl.(2- et hyl - N- phenyl - 6- azapent al ene) (2- net hyl - 20
4, 5-benzoin %%%}%F&W%Hﬁcﬁebh?hé-thiapentalene ) {indeny]l)zirconi
. . . ' . onium
di net hyl si | &iadioyide, 5- di net hyl - 4- azapent al ene) ( 2- net hyl - A{' g:
benzoi ndenyl ) zi rconi um di chl ori de 25
di met hyl s0 | diRehyh § 23 Hiedi; vl -.6-azapent al ene) (2- met hyl -4, 5- benzoi ndenyl )
zi rconi um gj;ehl Bgf"?l% 1%&9 ll":"tq“’a"["%‘%r‘]l'Elpentc':l-'lt'--'ne) (indenyl)zirconium
di et hyl si | aneél y , 5-di met hyl - N- phenyl - 4- azapent al ene) (2- net hyl -4,
5- - benzoi nde_nyla%zli. rj%oni um di chl oride 30
di net hyl si [G4ReEhylg ,a@edintth;&-diknpbﬁﬁyi‘;ﬁhqgam | - et hyl - 4,
5- benzoi nd@ﬁytynium@iiicumbﬂi&éﬁ oride ﬂn%’}?}_ﬁgenyl)_
di . met hyissi | anedi yl ( 2- net hyl - 4-t hi apent al ene) (2- net hyl -4, 5- 35

benzoi ndenyl hed §yQii gg%fi ﬂ (o]l He
di met-hyl si di ]]%E% 1’1@ 35 FER e Libetib) ¢ ntetlonk ) ¢ifgerlyanzoi ndenyl )
zi rconi um ?gﬁ?'}%md lgploride ’

di et hyl si Iganedi yl (2-met hyl - 6-t hi apent al ene) ( 2- et hyl - 4, 5- benzo- i ndenyl)
zi r coni um @ingtihmlisddanediyl (2-methyl-4— . i E

di met hy R0} dartadirghé2, 5- di met hyl - 41 hi apent ol eraF( $1Ad 1KY 24 rsoniun

benzoi ndenyl ) zi rconi um di chl ori de 45 0732/ 00036 23 NOV 2004 49

di met hyl si i 5-di .net hyl - 6-t hi apent al ene) ( 2- et hyl - 4, 5-

benzoi ndeny,! %ﬂp zg%fetlﬁﬁcﬁ'iyalﬁF(‘)‘F?Héfl-f’-oxapentalene ){indenyl)zirconiu

di met hyl si 8ry#g 2- met hyl - 4- oxapent al ene) ( 2- net hyl - 4, 5- benzo- 5

i ndenyl ) zi rconi um di chl ori de

di net hy#%idia\netijryﬁm&byt2%&4@&&@&@4;‘&%{1&“@} piyl - 4, 5-benzo-

dichloride ndenyl)zirconium

dimethylsilanediyl(z,5-dimethyl-4
dichloride
30

dimethylsilanediyl(2,5-dimethy1-6
dichloride

~OXapentalene) (indenyl)zirconium

-oxapentalene)(indenyl)zirconium

dimethylsilanediyl(2-meth
: Yl-4-azapentalene) (2-met -4-
35 indenyl)zirconium dichloride ¢ Pri-d-phenyl-

91methylsilanediyl(2-methy1-5-azapentalene)(2—methyl-4-‘hen 1
indenyl)zirconium dichloride P

40 élmethyls%lanediyl(2—methyl—6-azapenta1ene)(2-methyl—4-phen 1
indenyl)zirconium dichloride T
dimethylsilanediyl(2-methy1~N-phenyl-4

phenylindenyl )zirconium dichloride
45

—azapentalene){2~methyl-4—



I ndenyl ) zi r coni lchloride 10
dinethylsiIdﬁﬂ%#@#&éfgnthyl-6-oxapentalene)(2-nethy|-4,5-benzo- i”?%W@Wmm4

zi rconi um di chl ori de

di met hyl si | anedi yl (2, 5-di net hyl - 4- oxapent al ene) ( 2- net hyl - 4, 5- benzoi ndenyl)
zirconiumdichl oride 15 47

di met hyl si | aneicy § 21 Bordiarot by ls age ne) (2-poethyl -4, 5. benzoi ndenyl )
Zirconiu”]dgﬁQQQEEﬁﬁ?ﬁyfTEE gh iTéﬁi%%b?l%ﬁéﬂ%}-ﬁe%%3§E%£%%?§5%2%%W?§hgﬂzﬁrconiun1
20 di chl ori de di net hyl'si'l"ane |ff%isf Rkt | - 5-azapent al ene) zi r coni um

di chl oride 25 di net hyl sil anedi yi bi s(2-net hyl - 6-azapent al ene) zi r coni um
dichloricka(ﬁlﬂﬁPhyl%ﬁﬂﬂﬂﬁééYyl1&mqnbyheﬂ+ghed¥1phemydpehﬁaaéﬂepldeﬂ%abiLﬁgoniLnn
di chl ori déé $benylindenyl)zirconium dichloride

di et hyl si | anedi yl bi s(2- et hyl - N- phenyl - 5- azapent al ene) zi rconi um dichl ori de

di et hyl si | | 1.5(,2- -N--phenyl - 6- azapent al ene) zi rconi um 35
di chl ori de ggﬁng%ﬁlﬁ%%ﬁgﬁfﬁdi% g %F%%%fgt'ﬁﬁ? ontalenel{ Armetdydi-deoni um
di chl ori de 20SWY 4%?V PF%F%&H%HFbﬂ%TH%Q?&@?WEthyI-6-azapentalene)zirconiun1
di chl ori de di net hyl sil anedi yl bi s(2, 5-di net hyl - N- - phenyl - 4- azapent al ene) -
zi r coni urmodddiné iy ldbd 14he @iAd220 803 bnéthy1-6-aza ntaleneéf2-m thyl-4-

. ) . ) X 1-4 .
di met hyl si | aR&gk Vilddes + Vhi | - 6- azapent al ene) - “zi rconi um
di chl ori de giﬁﬂ%hylsi g%@ﬁﬁ?ﬁﬁ%@(g%€§£Q%§P¥4-thiapentalene)zirconiun1 5
di chl ori de %lneth | si | anedi yl bi s(2-met hyl - 5-t hi apent al ene) zi rconi um
di chl ori de 4Y"% Fr%f‘%?q’alﬂé&ir;')r Yimiitphenyd-dhaapeentalene) g2+ coni um
di chl ori de BeFiRind-phernkididenyl 32 rdondumed gt lod-itki apent al ene) zi r coni um
di chlori 48 15
\ __dimethylsilanediyl(2,5-dimethyl-N-phenyl-G—azapentalene)(2-
methyl-4-phenylindenyl)zirconium dichloride

dimethylsilanediyl(2-methy1-4—thiapentalene)(2—methyl—4—phenyl-
20 indenyl)zirconium dichloride

dimethylsilanediyl(2—methy1-5—thiapentalene)(2-methyl-4-phenyl-
indenyl)zircenium dichloride

25 dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl—4-pheny1-
indenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methy1-4—
phenylindenyl)zirconium dichloride

30
dimethylsilanediyl(2,5—dimethyl-s—thiapentalene)(2-methy1-4~
phenylindenyl)zirconium dichloride

dimethylsilanediyl{2—methyl-4-oxapentalene)(2-methyl-4-pheny1-
35 indenyl)zirconium dichloride

dimethylsilanediyl(2—methy1-5-oxapentalene)(2—methy1-4—pheny1-
indenyl)zirconium dichloride

40 dimethylsilanediyl(2-methyl-6—oxapentalene)(2-methyl—4-pheny1-
indenyl)zirconium dichloride

dimethylsilanediyl(2,5—dimethyl—4—oxapentalene)(2-methyl—4—pheny1
indenyl)zirconium dichloride




-dinethylsilqﬂﬁgﬁ éﬁs 2, 5-di met hyl - 6-t hi apent al ene) zi rconi um di chl ori de
dinmethylsila 2- et hyl - 4- oxapent al ene) zi rconium 20 di chl ori de

di et hyl si | anedi yl bi s(2- et hyl - 5- oxapent al ene) zi rconi um diChlorid2:§ﬁhV2mﬂ
di et hyl si | anedi yl bi s(2- et hyl - 6- oxapent al ene) zi rconi um dichloride*"'
di net hyl si | anedi yl bi s(2, 5-di net hyl - 4 o;apentalene)zirconiun1 di chl oride 30

23NOV2004 Fataet P bl e R R B Lo Y by b mbepybcess

23NOV2004 Fyrt XA nes
35 of the presen?lfnvenfﬁgﬂ %?% gFIocenes fromthe above list in which

the zirconium fragment "-Z|rcon|un1d|chlor|de" I's replaced by zirconium
monochl or i dEiRgRbY s id-agiedipl (2-metthly bhéraedpse) aldhe Zi2-geBhy L fDNYRLEL i de

mono( 2, 6- di indetybluiHcpheanxditd1oziagoni um nonochl ori de
nmono( 3, 5- d|--tert butylphenOX|de) 45 zi rconi um nonochl ori de

nmono( 2, 6-di 4 1 Bh éﬁgﬁ i/ 0036 2 s N UV 2004 51 zirconium
nnnochlorlde i 8 §% X7 YA ZaPERER LR rh 2B B BN f 4 Schdenzo-
nmono( 2,-3- dlﬁEQEWY Drfdheepiws dishlpridsi um nonochl ori de

nmono( 2, 5- di met hyl phenoxi de) zi rconi um nonochl ori de

nono( 2, 610 i naxedyl { 2Zme €Y1 160 -m wd, 5e
Tono( 3, 4.di ﬂﬁamﬁzﬁ}%hﬂg g LN U oneCH AN Zagethyi=4. 5-benzo-

nmono( 3, 5- di net hyl phenoxi de) ~ zirconium nonochl ori de nonophenOX|de 15

zi rconi um mpnochl qri . de nono( 2- met hyl phenoxi de) zirconi um nono-chl ori de
mono( 3- net h{t dRi dayed il 2one L IndirobRnpl + dteazaprot 4lered f2l-phengyd de) 20
zi rconi um ngeindempngizcorimy |dilehdoxide) zi rconi um nonochl ori de
nDno(S eyl phenoxi de) 25 zirconi um nonochl ori de nono(4- et hyl phenoxi de)

dlmethy181laned1yl(2-methyl-N~phenyl -5-azapentalene) (2-methyl-
4,5-benzoindenyl)zirconium dichloride

d1methy151laned1yl(2-methy1-N—pheny1 -6-azapentalene) (2-methyl-
20 4,5-benzoindenyl)zirconium dichloride

dimethylsilanediyl(2,5-dimethy1-4—azapentalene)(2-methyl-4,5-
benzoindenyl)zirconium dichloride

25 dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methy1-4,5-
benzoindenyl)zirconium dichloride

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

i
dimethylsilanediyl(z,S-dimethyl-N~phenyl-6—azapentalene)(2-
methyl-4,5-benzoindenyl)zirconium dichloride

dimethylsilanediyl(2-methyl-4—thiapentalene){2-methyl—4,5-
35 benzoindenyl)zirconium dichloride

dimethylsilanediyl(2~methyl-5—thiapentalene)(2—methyl-4,5-
benzoindenyl)zirconium dichloride

40 dimethylsilanediyl(2-methy1-6-thiapentalene)(2~methyl—4,5-benzo-
indenyl)zirconium dichloride

dimethylsilanediyl{2,5-dimethyl-4—thiapentalene)(2-methyl~4,5-
benzoindenyl)zirconium dichloride
45



zi rconi um rm(gﬁf& | de nmono( 2-sec- butyl phenoxi de) zirconi um nonochl ori de
nono( 2-tert- xi de) 30 zirconium nonochl ori de
mono( 3-tert-butyl phenoxi de) zirconi um nonochl ori de 2 3ROV 2004
nmono( 4- sec- but yl phenoxi de) 35 zirconi um nonochl ori de
nono(4-tert-butyl phenoxi de) zirconi unggonochl ori de
nono( 2- 1 Sopraimgk hv1 £EL ] L coni | or.i de

g M@E@F@}‘S %;Lve%h £04 tlﬁmaggﬁﬁc%{‘&eﬁﬁaw?wl~4- 5_

nono( 4-i sopn 3 l. 0Xl| 40. zI rcon
rmnoES-i sogrb(%%l:’} a‘@lﬂér‘g gﬁ%% e hl?ﬂ"i%ni um nonochl ori de

mono( 5-i sopr opyl - 3- net hyl phenoxi de) 45 zirconi um nonochl ori de

mono( 2, 4- bi Simebbydsidanediylit24neshyhok+akapef?aPéRON6meBMNN2D0A 3R 70—

zi r coni umSnmondehy by z ideonban (& dhidridert - but yl _4- net hyl phenoxi de) zirconi um
nmonochl ori de nono( 4- nonyl phenoxi de) 5 zirconi um nonochl ori de

nmono( 1- naphgyhoxi L AZLLCony 0 ori de nono(2-napht hoxi de) zirconium
nonochl ori dg%@%&é@ﬁ?ﬁ%@;&?ggﬂﬁaﬁ%%ﬁwfl?UH%Wbﬁ §ebenzo-
mono( t er t - bAPOKPH)ZITEPpEyndishABRY@ or i de nono( N- et hyl ani | i de) 15

zi rconi um nonochl ori de nono(2-tert-butylanilide) zirconium nonochl oride
mono( t er 10bdimé ey ldd) anediyaqni-net APNExabbAca TEHG (ILnd SQA_QPY! gm de) 20
zi rconi um NPRQERY 101 S AR B LAY Ly 1 Fd rconlbum ?mno &?OIP% m%r%b ARA~ 25

zi rconi um nonochi ori de nononeopentyl. Al so preferred are the correspondi ng
di met hyl zirgoni UT ¢onpounds and the correspondi ng zirconi um 14-but adi ene
conpounds. &ty 1giirrediyd (2abadimathyysd eonarienthadepe pEatethpyenfs-on

conpri ses kgnaaiadenphizingonigmodirhdloiteB), where B) is particularly

pref erably a conmpound of the formula (V), usually an organonetal | i cconpound,
whi-ch can heinietnghad1afediR (31 OLAMANGE LECE AR e Ut L CYTRAYPYS_of the
fornuta (l|5Qni%ﬂadgﬁy£ﬂQﬁrcoéggmugﬁé%qggigéo ( et

_ dimethylsilanediylbis(2—methyl—4—azapentalene)zirconium
20 dichloride

dimethylsilanediylbis{2-methyl—5-azapentalene)zirconium
dichloride

25 dimethylsilanediylbis(2—methyl-6—azapentalene)zirconium
dichloride

dimethylsilanediylbis(2-methyl-N-phenyl—4-azapentalene}zirconium
dichloride

30
dimethylsilanediylbis(2-methyl-N-phenyl-S-azapentalene)zirconium
dichloride

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

dimethylsilanediylbis{z,5-dimethyl-4»azapentalene)zirconium
dichloride

40 dimethylsilanediylbis(2,5-dimethy1-6-azapentalene)zirconium
dichloride

dimethylsilanediylbis(2,5—dimethyl-N-phenyl—4-azapentalene)-
zirconium dichloride
45



45 nn 0732/0 OV 2004 53 The radicals R20 in formula (V) can be
i denti cal org-gff‘fé?(g?#\l and are each a hal ogen atom a hydrogen ator 380V 2004

Cl- C40 group, preferably Cl-C20-al kyl, Ci1-C20-hal oal kyl, C6-C20-ar 1

C6- C20- hal oaryl, C7-CAp-arYlalkYz C _C Y . 7 40-hal oarylal kyl, 5

C7-C40_al kyl aryl or Cr7-C40-hal oal kyl ars¢. R0 C -C -alk 1 Y are preferabl |
-C y groups,dip@thiytsi Bidenipisisr AR y; 4{ OMRS, 0oL, Lhe reaction
of conpoundsziqfcoh%&mfd)ir@iggiéél{) @aﬁ% F%I\ﬁl ﬁgng%n%%azﬁgsen ?%’Wé'fornul a
(V), the conpounds can bé dissolved or 10 suspended in a solvent. However,
the reaction can also be carried out in the absence of solvent or

suspensi on EdRGRY 1Suangdiglb Sl reat by br&-tthiepentebard)zédcapiume; pref erence
t he sane Soldiehloriide reaction is generally carried lout for from| mnute
to 96 hours, preferably from10 mnutes to 8 hours. The 15 tenperature of

the initial uri ng:Lhe .addit| i rom -100C to 200C, preferably
from - 80C t ‘ﬁ.‘?g?%ﬁﬂgfé‘?gbﬂ?i}#ﬁgmmﬁt%”%*f-f%a@ewav@aﬁemw P
Particul arl Y€t ¥&t one reactant is present in a liquid phase se The ed

so that subsequent reaction tenperature is preferably in a range from 20C

20 to 1500 dEmetmmaﬁediftﬂ:irsqacﬁégqymnthga%@,{gﬂ@qewhm%n at nospheric
pressure or gupREsrdeber at nospheric pressure, but the l[atter requires
appropriate reactors. e nolar ratio in which the conpounds of the fornula
ppropri Th I io in which h npounds of the f I

(rri) and (IJ\_%E:;%, conmbi ned with the chemical conpound of the formula (V)
i s from 1008-ethyi§13anqdivibigsd o dimethyl afrotivitapeht abens ) At conitine
compounds ofiigkkoridenul ae (I11) and (IV) used. Preference is given to a
nol ar ratlbo of conmpounds of the fornulae (111) and (IV) to the chem cal

conpound of gif& HyakRWhRediV1b3E (305 14 e - 1. sed .on the amount of
MB or - M4 i ngj oﬁggpound\s@lof El't(%gs f%%?’gg %I%ﬂ%aigﬁﬁa%%%zdgga?l% t he
preparation of the catalyst systemof the present invention, a nolar ratio
of alum numin the conpounds of the 35 fornmula (111) to M} in the conpounds
of the forndiRethysidangdiyibis02-060:hyd -0-Gdapentedpheyeitcoiiaher ence i s gi ven
t o usi ng2@ digthdorideti o of from 1000 to 0.1, very particularly preferabl 1.
For this purpose, a conpound of the fornmula (V) canrbe 100

dimethylsilanediylbis(2-methy1-5-oxapentalene)zirconium

dichloride

25 dimethylsilanediylbis(2-methy1—6—oxapenta1ene)zirconium
dichloride

dimethylsilanediylbis(2,5-dimethyl—4-oxapenta1ene)zirconium
dichloride

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

Further examples of metallocenes which can be used in the process
35 of the present invention are metallocenes from the above list in
which the zirconium fragment “-zirconium dichloride” is replaced

by

zirconium monochloride mono(2,4-di-tert-butylphenoxide)
40

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

zirconium monochloride mono(3,5-di~tert-butylphenoxide)

45 zirconium monochloride mono(2, 6-di-sec-butylphenoxide)



.'I additionally, added in a nolar ratio of Al: M4 of from 10,000 to 40 0.01.

Pr ef erence i%ﬁﬁ’&?ﬂp-’t% using a nolar ratio of from1000 to 0.1, ver
particularly preferably from 100 to 1. The conpounds can be broug;zt‘- "3/%%90"
contact with one another in any conceivable conbination. One possible
method is to dissolve or 45 suspend anggrganic transition netal conpound of
the formul a {ik¥hnii [ | r IR | | vent such as tol uene,

hept ane, tetrahydﬂfﬁﬁgﬁh%&géée?ﬁ%mgfﬁe}rmeihgg%%%%%g the formula (V)
0732/ 00036 2 .~ NOV 2004 54 is then added in dissolved or suspended form
The reacti off FFRRIWY Jonpgh]qr ife, Mosof 3. dAimeghypphersfadehl y from 5 ni nut es
to 120 m nutes. The reaction tenperature is from-100c to +2000c,

pref er abl \5 fziooofium wWOnbOK ox D #OAYEN] § Y6 imBRAPL iyghnum 5 conpound of
the formula (111) is added either as such or in dissolved or suspended form

The reaction.tjoe.is fromJ mnpute to 24 hours, preferably from5 mnutes
Lo 120" m nugagt OB “‘r°88%‘idr°oﬁ1‘ e MRRP &4 1 P imethy lphenpgradet o +2000C,
preferably from O*C to 500C. The individual conponents can al so be

i ntroduced téreeriogsgpnetlyloriideanyno(Ma-dinethy igeneeidapri zation vessel . |f
desired, tohe catal yst system of the present invention can also he used in

supported f i e at.al yst stem. of the present
i nvention cgﬁﬁ%%lﬁ%ga%?%%c%q{rﬁﬁg gﬂé)%gjr't% _gérr"r%%ﬁ‘éf#{emﬂ@e)pr eferred catal yst
system of the present invention conprises a support conponent C) which may
be any or gaRtCBHRUBPRRANICT iffehenantiengxifarti cul ar preference is given to
porous supports such as talc, inorganic oxides, m xed oxides and finely

di vi ded 180z podoptem pewstI1or(ae dnomY2Lakehy [henoRlbab! € i norgani c oxi des
may be found anong the oxides of elenents of main groups Il1-VI and

transttion l] - f _the Peri.odic Table of the El enments. Exanples of
oxi des pref%{regigé ‘5%433‘46’385%3% TRAFgBeERYIRNSROHLER) de, al uni num oxi de and
al so m xed oxides of the two elenments and correspondi ng oxi de m xtures.

ot her i nor gﬁ#ﬁc@ném\dwqmilehi@armm(tasmeltlejrlﬂtﬂnoaio@p or in conbination
wi t h the2@bovenenti oned preferred oxidic supports are, for exanple, MO

Zr02, Ti 02 #4rcBadem f&lozhgoﬁm%&o@LSE%%ﬁgﬁgdggneral Iy have a specific
, a

surface area in the range from10 to 10 ore volune in the range

from 0.1 ta 5 rrtl/ug and a,mean particle size of froml to 500 | AM
zZirconl monochloride mono(3-ethylphenoxide)

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

30
zirconium monochloride mono(3-tert-butylphenoxide)
zirconium monochloride mono{4-sec-butylphenoxide)

35 zirconium monochloride mono{4-tert-butylphenoxide)
zirconium monochloride mono(2-isopropyl-5-methylphenoxide)
zirconium monochloride mono{4-isopropyl-3-methylphenoxide)

40
zirconium monochloride mono(5-isopropyl-2-methylphenoxide)

zirconium monochloride mono(5-isopropy1—3-methylphenoxide)

45 zirconium monochloride mono(z,4-bis-(2-methyl—2-butyl)phenoxide)



Preference is given to supports having a specific surface area in 35 the
range from 50733/@@W3¢m a pore volune in the range from0.5 to 3.5 n/g
and a nmean particle size in the range from5 to 350 pm Particul at 3NV 004
preference is given to supports having a specific surface area in the range
from200 to 400 M/ g, a pore volune igathe range from0.8 to 3.0 nl/g and a
nmean parti cl I of . from10 to 2 jim |If the support material used
natural |y hgélgbﬁgﬁwﬁ%?g%ﬁﬁgrg%aﬂ@wp(20§- Fdedtabusyl vemetbphpltetiox ide )
dehydration or drying before use can be omtted. If this is not the case,
for exanpl e ZAFEANLEM MPro&hiotidem mab (asnenylipbehoRBdey i al , dehydration or
drying is advisable. Thermal dehydration or drying of the support nateri al
can be cary iz@e¢coniumd SUGRd ure Wth, simultaneous inert 0732/ 00036
23 NOV 2004 55 gas Eﬁgﬁﬁgﬁlng (3Bé$?§74?%ﬁ§58¥%3%he drying tenperature is in
the range from 100 to 1000C, preferably from 200 to 800C. In this case,

t he paranet ér‘rf)?'é’é’éfhfn@“%h:’fﬂﬁldgr mohe 62 -naphehduidd) on of the drying process
can be from1l to 24 hours. Shorter or longer 5 drying tines are possible,
provi ded t hatrespuivm Bohodh Mirtiget L n the support surface
can be egpablished under the coirﬂlg??{wogg@ég?%%{(ngo&?%ﬁﬁi ch normally takes from
4 to 8 hourg;.. %&d&gth@ﬂ_on drying of the support material can also be
carried 10 out by “ChEREHoREgRsmonR/ tesacbrtrrides adsor bed water and t he
hydroxyl groups on the surface with suitable passivating agents The reaction
with the padSicpadnngmencujdoridemamwentthfEanilidepxy! groups fully or
partly into a formwhich |eads to no adverse interaction with the

cat al yti g8l 2 \rcali i Sméifidh . itable passivating agents are, for

exanpl e, silicon halides gﬁgldéﬁd&%érsz, P%Fﬁﬁ’"ﬁyll?%%l &k rachl ori de,
chlorotrimet.hyl si.l ane, dinmethylam notrichlorosilane, or organonetallic
conpounds JFFCEPART RARCChAPEHIe Mened ety tamidexanpl e tri met hyl al umi num
triethylalum num triisobutylalum num triethylborane, 20 dibutyl nagnesi um
Cheni cal detiydoaiummanochassideinond (81 - 14 ropyPRRIde ™t erial is carried out,
for exang@d e, by reacting a suspension of the support material in a suitable
sol vent wit : I I reagent. in pure formor as a solution in a

sui tabl e ggfsgﬁ?mfﬁé%héﬂgfggﬁ%gm ?mﬁPpﬁand noi sture. Suitable solvents 25
are, for exanple, aliphatic or aromatic hydrocarbons such as pentane,
hexane, heﬁt‘gg%‘?“’f“bfuﬁéﬁ@h%ﬁr%@ﬂ maeobdneydi vation is

25 zirconium monochloride mononeopentyl.

Also preferred are the corresponding dimethyl zirconium compounds
and the corresponding zZirconium-n4-butadiene compounds.

30 The preferred catalyst system of the present invention comprises
at least one main group alkyl B), where B) is particularly
preferably a compound of the formula (V}), usually an
organometallic compound, which can be reacted in any
stoichiometric ratio with compounds of the formula (III) and

35 (IV).
R0 R20
40 I Al/
R20
45



|

to 70C. The
generally carried out at from25C to 120C, preferably from 50C

; bly from1l to,5 LS
reaction tin@733/000153p mautes to ZPePgurfhe ELSLg;? néterial Canzaéﬁ%%mi
After chem C?! | ?eh%l?gﬁt | Sgdlef isgercgmc)ondi ti ons, washed one or trr});edH ggsi 1 a
. ra . uen
Qf?Lagﬁ?tg%Iel i nert solvgntsrZzuggzcL%gggu?EOVESazggZﬁPzeguppor} mat eri al s

0 S _Or under ' r 0 ene or
et o Rl i S, e o
pol yst yr ene)**Cafiach|a habeges est cai)d as ? ‘SJr it fes hy? &ppFepErane, purifi cation
moi sture,  PoEferablyesi dugsadky Pl *le(%c 'U?lgg, fti,kxlnecgaear-ysrlsystem of the
and drying Owﬁth@%k}&f,%e-dﬁga{w@tlw stCentbalarypaepps d above s
present i svenlc Qlaii By @gég’gnmaé@agapmﬁ.meer&@ E{LSE?}SD@'%VFS dried 45
Teﬁgse\ém tan 1THe® %'q”*?fsﬂifdgf‘{’ﬁ%ﬂ?%?%% aéllgkf%’-é édga?sgesoo?sfygf
i to ensure that a ial. The supported cata
:\lrcl)JorZSSLf S6rox then tésc i s fOoboddlf, %;épga?.[]%h%arfég‘r@hg;i ANt hugpgmp Wkgvi des a
s obtai nasbnpbufal e dhleOphig, 110 fvie;,,,'Bge pUinpeonda atdrobeoti 9861 Ry TR E
process 10rsudpshaka ' 4 o2, bons! dsveres: ysirervefod hanPL e §he 'carziear
ol efins i nc;”% . presence at wmbahki GRgRonent o CF_F'-E Fér m
pr ef erabl y ConpPi SThERAPRPeant smivent o 20 Thekdedpn Siatapaen zat i on
) ror LR Porvoose shosaaincesssh Le! Lale Lhc, | ST T PSSl zation
encorrpasse§hbo$mm%ht’ﬂ?fﬂez§%h‘gﬂié§q d15rrﬁF33P YCRACHL R outhgbe Rromnd RN
gi ven to pal yfﬁ&iﬂeﬂt&%@'ﬁéd:@ﬁdgﬁteraég@h fHonyHr ogentes orp QF h?:ﬁrQr1 U (1:0
are i denfi Eéﬁp&]{atg%zgf gtr}tﬁai?étéa} Rrgeoderind thar higi 2, Egg%ﬁ;%e(r’n Ry
r a?'bgﬁ' a?glr-%l%}gngo R%0°GndPreferahdy heromi-ghod he, ngﬁ'nﬁgEgg‘ii?ﬁ i ns havi ng
gﬁso f or m BrRFeraplypfron 2006 . t EXa0R: .esrh%‘; %Hﬁ%a%urgt f8nielestedene, thatbut ene,
2 - 40, praf elﬁabtyone&e%ctaig,i§§f1@§%g@&n|d_ (}&gﬂﬁg,gmr ghe, di enesesucheas
1- pent ene shbizegasse dd®R4BY £ ;h%re{:réltt%gbﬁ REsEerablpamadirange from 20°c
1,3- butzciitﬁﬁQB_ogeAIQ?gﬁ‘gfngc%%& 5hetTeactdgnhoas bR Ida2k 168 out under
ethylnOftﬂa%&%ﬁbﬁi?&éi%reﬁgure Or under superatmospheric pressure, but the

latter requires appropriate reactors. The molar ratio in which

the compounds of the formula (ITI} and

chemical compound of the formula (V) is
25 based on the amount of M3 or M4
(III} and (IV) used.

from 1000:1 to 0.01:1,
in the compounds of the formulae

ratio of compounds of the formulae
(IIT) and (IV) to the chemical compound of the formula (V) of

30 from 100:1 to 1:1, based on the amount of M3 or M¢ i
compounds of the formulae (III) and {IV) used.

In the preparation of the catalyst system of the present
invention, a molar ratio of alumi
35 formula (ITI) to M¢ j

ratio of from 1000 to 0.1, very particularly preferably from 100

to 1. For this purpose, a compound of the formula (V) can be

additionally added in a molar ratio of Al:M¢ of from 10,000 to

9 a molar ratio of from 1000 to
0.1, very particularly preferably from 100 to 1.

The compounds can be brought into contact with one ano

conceivable combination. One possible method is to dissolve or

45 suspend an organic transition metal compound of the formula {IV)




tetracycl ododecene or nethyl norbornene. In the process of the 25 present

i nvention, PREI2f@ORI6i s gi ven to honopolYmeriaing propene or ethene or

copol yneri zi ng propene with ethene and/or w th one or nore 1-ol ef FR8Y 704

having from4 to 20 carbon atons, e.g. hexene, and/or one or nore dienes

having from4 to 20 carbon atons, e.g. 1, 4-butadiene, norbornadiene,

ethylidenennggﬁgfﬁg r. 30 ethylnorborﬁ&diene. Exanpl es of correspondi ng
e

copol ynmers are ]
t er pol yner s *STREOBol PiBhteato @4 hsueey rpedeQUt @t e d L OM -
preferably fE@mBoceso Qﬂﬁﬁrea\t@ﬁﬁnp%ﬁeqlgtgy Y. -agé’& THe? $@re is from
p. 5t 02QDQ bprefefangblyod '@/ got%bog4 g%lir) ref 8 1P A8 The+200°C,

pol ymeri zsgt é&ibcirda BE rf'oed gu I'n 3OPIRIUEALLY n duldrgahoal i nggspensi on
or in the g@&srg}@sg, cont i MudUsPy (BHlbdschdfied eitheongs fichTBEe;stages. The
catal yst system p&F P spesgedi frorm.o Theer pi@SAL +i Ry it%% ¢an be used as
sol e cat al yfs‘f zéoﬁ'ﬁBﬁ%ntpl‘fe(ferahby PEUOTBI I AL th J‘2§15 ol ef i Ns” &R from 2

Wif

to 20 car bditagténs, temparaeties apd Vedqgg C nat i on_Wf t HA"teEasThene al kyl
rom ¥ g IP "%?0 CrePrefemadily Tokh q°ce. g.

conpound oftcelsefENtrhe0f nfRL r S |

an al um ro1Buakkyl i e 27;900{9?6“"% gg‘ﬁwmcsv_amgﬂwﬁum@mld or lithium
al kyl or an al um noxdre "TH&Y f9dgr. EBhp duhed po Symetdied +ii oy t g Jpgnomer  or
suspensi on gE'SI um and serves to purify the nononmer of substancés which can
i npai r t he Iatiefirad, &bei cattalystheyaramnis Qg?iﬁsleggo?‘mgound, added depends
e

on the 5 qhtlvsed din BhppsERTREHSMUSKS, &@‘35{% Sam.(\:g;ﬂhtagﬁ;cgndamc:t 23

i ncrease the ed iptieb¥nt i, I.s ad _
cat al ystissystem can be use(f%glgrglelc‘f?@/%eolref‘ﬁ?d Wﬁnﬂrﬁn@dmncoﬁﬁa@f&r, it
is also p '341% to [ gmove the solvent and then to resuspend the cat'al yst

fe ! . X
system for_ Us€ i Fhed FRAYPHESE z29tem oFfhehapbrarbage; is activation
net hod is 3 FAPPOrt ¢pmranenthe) opttiicon mafy f,@rggwgréggz.l;g{ﬁr}tggﬁi SHRIResCt i ve
15 cat al ystnedpssebidniRaritico ier Ra¢ePEbncd Egss RLE ents Qﬁérlf‘P’é‘Pamcr
deconposi tsush &8 0EANS,CUhbl§h Bl 1L Nt T 0dUCET GR” of° HNEOus| supmmrsist i ve
cat al ys20 ﬂﬁuyﬁégrm&sa?ea‘gdi tive SterHed Rxides sngt fénedy diviaggd 20
according to the present 'I'n eftd é’ﬂ,leg?’éﬁl-for I nproving the particle

mor phol ogy, of the pol yner.
itab i i
{L inorganic oxides may be found among the oxides of

elemen i
PeriOdzs g:szlnfgroups II-VI and transition groups III-IV of the
25 e o o Fh? Elements. Examples of oxides preferred
oxggz: sflnclude silicon dioxide, aluminum oxide and also mixa;
e .o the.two ?lements and corresponding oxide mixtures :
combinl:?rgan%c oxides which can be used either alone or in.
con fa lon with the abovementioned preferred oxidic support
10 » Tor example, MqoO, Zr0z, TiO; or B;03. )
The support materials used generally have a s 1fi
: Peclfic su
;?1t:: :ange from 10 to 1000 m2/ ¢+ & pore volume in the%:;:iei:ea
m {g and a mean particle size of from 1 to 5 % from
Preference is given to supports ha curtact™
35 the range from 50 to 500 pm,
to 3.5 ml/g and a mean partic

d .
Yot Bpehesdoedl 9resspendel heng: Prapepe: 1, 4- hexadi ene
&ﬂgsg%‘? OBpféme 35

ving a specific surface area in
4 pore volume in the range from 0.5
lg S1ze in the range from 5 to

volume in the range from 0.8 +
40 of from 10 to 200 pm.

or residual solvent content, dehydrati

be . N
.5 Siltfmu.tted. If this is not the case, for example when usin

%ca gel as support material, dehydration or drying i i

advisable. Thermal dehydration or dr opare

. Ying of the s :
can be carried out under reduced pre upport material

ssure with simultaneous inert



: : : : : f or
It is generallgzposmble to use all antistatics which are suitable

' ' ' |ts of I al an
i zat | Bh32£00 es are salt mxtures of 25 calciumsalts M
28: émf;]h chrom um sg?fs of N-stearylanthranilic acid, as described :vﬁh V 2004

itable antistatics are, for exanple, Cl2_to
oo o 3ol sommsor o al kaline earth netals, salts of

| C22-fatty acid soaps of alkali netals gr : _ i
| ' st of pol yet hyl end glycols with fatty acids, 3( .
Dol yoxyet ﬁylg%rnibéfﬁ;%gnéfsg- CHETORAN v ETRA dlyohy AACBLALLES 15 5 0L fen [N
EP- A- 0, 107, T279¢ 1¥9% 19050 pb0°s) EPTEfeunBl Fiog lél‘og of, @q({}gm s
Medi al an  alP8e- athfetparapeter qireagtibe and |t ggwiggc}i_ &Pgoﬁkl/%ﬂ Y9l OEptmalLCt S
e ey oy Tacched ban i A:8nCo0 0 pOTT Shesent ot ey
" Sopr opano! mr S TaEne o0 BOHEREe . PEdbdathen yeawihebr pur ety gRE Of
Il-sggcege anhl):So %ﬁg _ng% %o theqeurmast onrased rd@b&re%%lglsggﬁ;gﬁégssg r
163 from | Cr T &PARERRDNF s@l@staéemhfﬂmenaﬂﬁaﬂ)attla§8gsf ‘p°é‘f A e e (o

[ [ d Stadis(r) 4 pr :
case of a solution, in the preferre ref(er?albly oI St o 35% by wel ot

_ r
using from lelydra@ion x ttyiRy 0Bt EHE S UPRer maseriel allyet belsg riE3uppOr t
{ogether iy, oyl S5 BB 1 4eAtita bt ateoripTackDORRE g 1OV 2004
589 compou a%gi‘gn%ro&p%nﬁ{‘et%tsalr}.feceﬁ@‘imm@ﬁﬁlﬂﬁe pﬁsgiygz‘lg]\%gﬁﬁgﬁ?gl \?vi de
(1)) . HowdVEr FeRRlomydbsthd pansiisaaig re8gUhL hn e e o
range depefdPRgXvh gricepsypel ¥ canbhst ) 'ﬁlmugeg?%ﬁfhapg leads tonnbor m
using the edvergestimysheicd Jii§ Qﬁgfsc?#éaslyk%gﬂjé,p@gmge Oreriales . mator | &l are
part | ¢l asnsupeabR0basRiy Lo A0S TS | xamBiest a0 Dior 1@ 18RESSLHy 10
formed in gheanal yrerl zat) orr usi b t ¢ ¥ P3 ° 3 'nveérﬁq on are
i nVention. .ihe | ﬁgfssbif]é:ﬁgr &gtﬁ@chmmeooﬂmr@ftrm@trﬂh‘%é‘i%el havi ng a
par i cul ar FY TR 8F Pek= shenos tarey xaosgsicuek ot IR A0 G20 havi ng 2
Good 1 ensi FMGRArore apd hipse i £BF e a1 L2k D10 o |
films, shewtietdylhhombndig)l EQY&@EHH&?&aI&%i&hmJJE e hylborane, '
20 dibutylmagnesium. Chemical dehydration or Passivation of the
Support material is carried out, for example, by reacting a
susp?nsion of the support material in a suitable solvent with the
passivating reagent in pure form or as a solutiop in a suitable
solvent in the absence of air and moisture. Suitable solvents
25 are, for example, aliphatic or aromatic hydrocarbons such as
pentane, hexane, heptane, toluene or Xylene. Passivation is
generally carried out at from 25°C to 120°c, breferably from 50°c
to 70°C. The reaction time is from 30 minutes to 20 hours,
preferably from 1 to 5 hours. After chemical dehydration is
30 complete, the Support material can be isolated by filtration
?nder inert conditions, washed one Or more times with suitable
inert solvents as described above and subsequently dried in a
stream of inert gas or under reduced pressure.

35 Organic support materials such as finely divided polyolefin

40

45 in order to ensure that all or most of the solvent is removed



The preparation, which has been described in general terns above, of a
cat al yst sys0dH2400036i ng to the present invention can be 20 car riZedNBuillby
two different methods based on either physisorption or coval ent bonding to
t he support. The sequence of steps enployed in the two nmethods is described
bel ow. Method 1 (Physisorption): 25 In _step 1, an inorganic support materi al
(C) is reactg 1Mﬂ%? ﬁornet conpound 3 the formila (V). The nmetal conpound
of the forny ajé] TPt HethBl §urRRTddmate ni sl The0Bubshd gugggag@ on of

t he support. Eft 25 # LeepEheving wedtar phi ch can be used are- 3B Tthd€e
descri bed under B. The anmount of netal conpounds of the fornula (V) can
vary within Thedpresent Sinvieheidh N unt depends on the number of

hydr oxyl gﬁm&ﬂ@ﬁﬁ‘%ﬁ%g%r Eﬁé"%@% cﬁa,,se,a PEgeesfori peepanihgdesSsur es
are not cri tpirggé PET o :?‘:S 8 eT eraN¢an; Of Angegrt mordies ediper a% WS and
reaction tines.ab descrTBeletASt FEstem OF thbt preduat GReLNEN, Of the
support, it PERASTIRIG crBRRising lae UsaétlloneOok t,hg €xcess rfetal conpound
of the fornmihe fagmbp WeEhimg: ther peXHEYse W h, I;y(}"r ocar PoPXERL ofs

pent ane, hexene, pelysk DEMENE Qb0 .Pést%%e ﬁgd 1% d7ePhelnvantdon: .t This
mat eri al 10Seh eLefod N step 2w 3" t'&?@%éﬁ@ermqﬂmxaﬁa t he
formula (1V) and one or nore of the conpounds of the present invention,

whi ch prefe&g%%y conpri se conpounds of the fornmula Ill. It is also possible
to use m xt IENCG ok 5 GHGAStWMQQQ%QWﬁﬁQSﬁ Q732/.00036 23 Nov 2004
59 The con®iHEAB-Ror vhiaee rgAGhEOR, Aot Do fELAN! Ocene CofBFB%4i th the
conpound ofeddhe aphpdestiers B¥ER 0 hrRLg 0L, CI T L &aPrp%}ffs%'Fntt prd razct i on i s
pref erably amaicakBen Utlonsh $Q! WL 1.an, cIPUT Fiddjcph hagimgocaobons s sol vent s,
pref erabl y mﬂatﬂ#;q[et%?é rdcar ots SHLAT 5Eeem fotaeh®.cahdonnatets Ofanlf @M 0. 1 tO
10% by wei ght . of ‘mera FOCEH &Hfppesms deasedt bwy them RQY G L fggﬂpor
material, 1I'S Bgf?i§ﬁﬂﬁﬁrly useful . The conditions for this reactionrre

| i kew se ngt critical. 10 Tenperatures in the range from 20 to 80C and
reaction t Examples dthUfﬁ”EKéf&hQ”hfb]1J33e%9ng Lgéinhave been found to be
parti cul2dér Ry- uelcdhbon atoms, e.g. ethene, prope 9 40, preferably

l-hexe _ ne, l-butene, 1- nten
ne, 4 methyl-l-pentene or l-octene, styrene, dienegesﬁche;
s

1,3-butadiene, 1,4-hexadiene, vinylnorbornene
ethylnorbornadiene and cyclic ’

Propene or ethene or copolymer

: izin i
with ome o hene 9 Propene with ethene and/or

~olefins havin
h:xene, and/or one or more dieneg ;::?n; ;:oio4c:§b;3 :::E:; we
a .
20 Etz:fgozgg;n:éigiutadlene, norbornadiene, ethylidenenorbornene or
cthene pramend e. Examples of corresponding copolymers are
copolymers or ethene-propene-1 4-hexadi
terpolymers. ' e

The polymerization is carried out at from -g0°C to 300°C
35 preferably from 50°C to 200°c, very partic ’

50°C - 80°C. The pressure is from 0.5 to 2
5 to 64 bar.

The polymerization can be carried out inp solution, in bulk
40 suspension or in the gas phas : .
or more stages.

, in
€, continuously or batchwise, in one



In a further step 3, the material obtained after step 2 is 15 reacted with a

nmet al conpouf@d3&7000a6formula (V). This activation can be carriefl 3d4y Ja
any point in time, i.e. before, during or after the material obtained in
step 2 is introduced into the reactor. The activation is preferably carried

out after the material obtained in steE 2 has been introduced into the
Ble present invention, in particular

reactor. 2%m%s§n§mﬁal products of

t hose conpr icSI“\%% conp ds 05 f 13 el o ey 2 dd lahn) a16h S A%e | g pe-llrt icular, a

hi gh acti vi t5P"RABAC ke ddsedcbr atiad ywohsmén chh@.usBQJE%{Ee“ zati One AH:lefins. In

addi tion, tH&yPEBAfHEet BoROINEO0A s3Bs t NG & L,Hgélﬂ d:agf APEINBtansy sephesi ¢ and

are readilyassliubty. TMat A ent bondi dfippadrtdheToataaysy yst
Bt (0%0\:/&}(¥ rfereed nifddesk depbnds L@Wtﬁebalgjé of the

system of st GaaPfaseyH +LAVENt1 on cai
formula (V1) HGR%SLRZZ%% '?‘%fcﬁme\fﬁe%e‘jeS M6 is an el ement of main group V of
or

the Peri odi% T@.‘?Jl@?— of the Elenents, R21, R22, R23 are identical

different af eBghs aregndacgenandlQrakgn QL 1- C20- al kyl ,

C1_C20- hal o#¥f k3ddedCé£ Giékeassyky . C6- C40- hal oar y’ie?dsg%t %Oé%tfwté(r yhydrogen
three radicals R1, R22

C7- C40-aryl al kyl group, where two radicals or all
and R23 pmayrie sk where at |east one radical R21, R22

_ gbBPPed’ic%EC% C20 uniets, _ _
or RR3 is Ir/}g#lﬁer%/drplg}en. g %?Brﬁycjit. B tamewr uaklydicdhaily £8732{H0036 23 NOV
2004 60 Pref.ar ence " i Herwever Ldni s barss pobsibfe i 'Pélngv i n which

a hydtogen atom or

R21, R22 afiflRent And ithent te ateswspehéf efe re eac
a Ca- C20- alfe}ymeiza@3dnhatga! Mantg?é %p.t%g?fgs%@féﬁ@hﬁ%dﬁﬂ in the

C7- CAO- al kyiltaogfery t&é- 640: R?fkgﬁ@ QL. WSt & af ionome it dlss t Rt al |
three rad &atslfgtl,sggg % TRy jTOrnRelYmMETL 2824 6B Oadtlivies and at | east
one radi caheggﬂpos@%mgné -8 ENC zeactar . Mavimprevent 2 4430 car bon at ons
or  an aronpiic Qroup, O§Futki Rt dmyinbenﬁﬂkm&%ﬁdo@%q,/eor contain

het er oat ons -sseeﬁ’éd'f:éﬁef‘?%lt?hé-group consisting of P, 0,”S, "N It is
preferred 10 that at |east one radical R21, R22 and R23 is an al kyl aryl
group, i nFyrthervokes an bﬂﬂl¥i+é=éﬂa%“99 an antistatic can be used

20 according to the i
: Present invention, e.q. i 1
particle morphology of the polymer' o rer Tproving the

:;::::;Y::::::;nilic.acidf as described in DE-A-3,543, 360.
acid soaps of a;kaiFlstatlcs are, for example, Ci2- to Ca2-fatty
sulfonic est all metals or alkaline earth metals, saits of
ers, esters of polyethylene glycols with fatty acids
r

30 polyoxyethylene alk
: ¥l ethers, etc. ; .
given in EP-aA-0,107,127. ’ An overview of antistatics ig

r -

Commerci i
namelrc1a1?.y available Products such as Stadig® 450 from pup t
. . on
pate ya ;xtu;e of tcluene, 1sopropanol, dodecylbenzenesulfonié
0. de;enepo yamln;, a copolymer of l-decene and S0; and also
- » Or ASA®-3 from Shell a ®
L ixeoroe ey nd ARUSRY® 163 from ICI can

The antistatic is preferably used as a soluti i
e ution; in the
. ;;s:ezéhftaz:s 450, preference is given to using from 1pi§f:;:ed
oy e . ITe preferably from 5 to 253 by weight, of this
lon, based on the mass of the Supported catalyst
(support together with covalently bound metallocenizm :s:iin
- 9



|
|

[ M6 is preferablélnitrogen. 15 Nonlimting exanples of Lew s bases of the

formul a (VI )9%32/0008&\ di net hyl cycl ohexyl ami ne, N, N-di et hyl cycl oh@xy/N@mine,
N, N- di et hyl i sopropyl am ne, N, N--di et hyl benzyl am ne,

N, N- di met hyl - p-t ol ui di ne, N, N-di et hyl - p-tol uidine, 20

N, N-di met hyl benzyl am ne, N, N-di et hyl i sggropyl ani ne,

N,l\l—diisoprq,tby,}pgg y. ne, N N-diis | et hyl am ne,
N, N-di met hyl eycl ggg{i‘y é’%gn‘éy Tat W%Eﬂ%’%FBHE@E%I &ndneof the
N, N- di met hyl CyerodctanyI-aHP¥eveny, fhgi asewntisnofanoyisimtie, required

N, N- di et hyl &JEFspate Wikhinea wide diragaydepaniddhg poe HeARVBE. o Ant istatic

N, N- di et hyl ax¢€Heoct anyl ani ne, N, N-di et hyl nonanoyl am ne;

N- benzyl disret hyl am ne, N-benzyl di et hyl am ne, N-benzyl butyl am ne,

N- benzyl -t erphe ]}ﬁlﬁyp’sn | - benzyl - N, N- di et hyl et hyl enedi am ne,

N benzyl et hglhggg%lj am dnesr?‘x%r&r‘iﬁyﬁixgggﬂbepf@aﬁm? SHF tRmbef zytareryeati ne,
N-benzyl et hyPRAF SN dRSBLAY \A UnifpHR RATALEYE andrEhology and contain no

N- benzyl - 2- h%ﬁ%ﬂl ongieRes Hes oor cake bentaylipl peréZidied in the

N, N- di met hy poymamdpakdon nesiny, bhdi d@iyisr2 ] 5 _

N, N- di metiloy ihsexiiionl. am ne, I?LEI\F di et héy]?"l- 2-%2%%%"1} i 2@? prEbent

N, N- di net hyl - 3- pentyl am ne, N, N-di net hyl - 2- net hyl but yl am ne,

N, N- di et hnyﬁ 3-net hyl but yl am ne, N, N-di et hyl cycl opent yl am ne,

N, N- di met hy -%-Mﬁﬁi Pagef]. By rfgheh proges®rofl abenpresent invention are

N, N- di met hyP2Ztied Ayl errefudnfor, pri@iuNihy diamt Ayk- St 18t hiHapeat YlaTshe.

N, N- di et hybavingmet hgédamengk aai ﬂﬁ;ed}jmhlrﬁdé. 1 *Bibé%itzetﬁé’l'aﬁ’n‘éﬂ%kam ne,

N, N- di metfyimijeeitabsxnd Biddngards N-«iqet g tyl anmne, L

N, N di et hy e—%-.hsp é(% i ne,9 N,%I\f- -%l%f h%l}'e: -{g’gt 3%?5‘1’1‘? H'E’,llm’ bodies

N, N- di et hyl - Z- met hyl hexyl am ne, N, N-di net hyl - 3- et hyl hexyl am ne, 45

N, N-di met hyl - 4- net hyl hexyl am ne, N, N-di net hyl - 5- net hyl hexyl am ne,

N, N- di et hy RS2 PEEPRTa3diony | which: ham, Reeh mstsuyiibad et hydenerhY ! 8650R€ above

N, N- di met hyAf- 2- gatalsssusysten rescokdbingl teting! gy@éém;egwgﬁglﬁ@, 732/ 00036
23NOV20020 Shrrhpd-alitmeyhyvor infearat OferndThabEa Jy N;d} EL NYIBENZYI ani ne,

NN i ot e g, e Ef’°ﬁ4¢3§a%%ﬁﬁ@§%8ﬁ%¥ﬁ%%;l- aFhheseagence of
N, N di net hyl é mt%ﬁ%p%}l%rﬁ f&C "RERQAS A8t Agscuibest helorept yI ami ne,
N, N-di met hyl - 5- et hyl heptyl am ne, N, N-di et hyl - 6- et hyl hept yl am ne,

N, N-d

|
i n”eztsh ethod thyiPherysanntion) :

In step 1, an inorganic support material (C) is reacted with a
metal compound of the formula (V). The metal compound of the
formula (V) is preferably added as a solution to a suspension of
the support. Solvents or suspension media which can be used are

30 those described under B. The amount of metal compounds of the
formula (V) can vary within wide limits; the minimum amount
depends on the number of hydroxyl groups on the support.
Temperature, reaction times and pressures are not critical per
se; preference is given to the temperatures and reaction times

35 described under Method 2. After pretreatment of the support, it
has been found to be useful to remove the excess metal comp;und
of the formula (V) by washing, for example with hydrocarbons such
as pentane, hexane, ethylbenzene or heptane, and to dry the
support.

40
This material is then reacted in step 2 with a metallocene
complex of the formula (IV) and one or more of the compounds of
the present invention, which preferably comprise compounds of the

formula III. It is also possible to use mixtures of various
45 metallocene complexes.




N, I met hyI 3-et hyl hexyl am . ne, N, N-di net hyl - 4- et hyl hexyl am ne, 10
i I met hyl 7232|tfr°8§9|5pent yl am ne, N, N-di net hyl cycl ooctyl am ne, 2380
[ \ i met hyl di net hyl cycl ohexyl am ne, N, N-di et hyl i sopropyl am ne, NOV 2004
) i et hyl - 2-butyl am ne, N, N-diethylisobutyl am ne,
' S I et hyl - 2- pentyl am ne, N, N-di et hylsg3- pentyl am' ne,
? i et hyl pRe N&Sdaith I Yig I but y e, 15
, N- di et hyl géglé)&n hiﬁgﬁ%ﬁtﬂfl\f%gg% %2 #1 X 8cen comp ex with
, N-di et hyl - areth f“ﬁé?ﬂy%llﬁeﬁpﬁ Ghihical per se;
, i et hyI the raackiARNS IRERIREADNY m;repﬁyqaum :rmtsngmpem,ylea@eneany in

et hy| bpdradaybbas yasisoleents N-pliefelrably cdroiaxy baRydffbarbons such
et hgl a2-fpleyieam ne, N, N-di et hyl - 3- hept yl am ne, 20
et hyl - 4- heptyl am ne, N, N-di et hyl - 2- rret hyl hexyl am ne,

et hyl ; 3- met hyl hexyl am.n dieth - 4- met hyl hexyl am ne,
et hyl = R’ ¥|‘ﬁ€>§ﬁ Bl t‘f\lﬁ P¥t ¥ Jrgh} ot H9¥®b¥ﬁq¢|nanpmplex,

ot hy| Bages ﬁw B t\IOXGRAEC SuAROAtemateTiBlor 6pybatidudar e, useful .
et hy| Bhyeclcohdipt ivrmrifometh; Nedicet by | i Nytlkeweso ity ladt f€a1. 25
et by | Teaipeybdiied tin Hhé"ﬂéﬁé")ﬂrﬁﬁ 961 WC '¥nd reaction times in

et hylepds Qﬁhﬁé a{%og{'% é%ér\llé p%é lgatl\f_le %?W H&oP§| B figularly

et hyI

et hyI fggf hyl hept yl am ne, N N-di et hyI 5- met hyl hept yl am ne,

et hyl - 6- net hyl heptyl am ne, N, N-di et hyl - 2- et hyl hexyl am ne, 30

i et hy|I@acfaythesx sitepi he, thd, Madeeidly lobtachby | e apbper is
et?’:rﬂCﬂédMﬂBﬂt Hb el mpduhl db LRy QME&.@Peﬁt?OI yaMeREy astivation

m_ %?Ih;[ y di't:rrslé Mifﬁ&%b%@%%@%&fﬁg %[EN {nﬁNl- :atso)t/) ol SO%F e ring or

N- et hyl - tE¥ %’ i %rﬁgjm‘%et“% NEPreit 2 ét’rﬂﬂrc’@useﬁtwt&‘rﬂths

N- net hyl - I\l-réf"ﬁ Pro- ﬁ(j’FbYﬂ"ﬂ%Fﬁe re by #anisdhpht 3afrethythiut yl ani . ne,

N- et hy| - Nmetayial chdpéned | imistep A-hat plenNietiyduc2dhenyd alie@eactor.

N- et hyl20N- et hyl - 3- hexyl am ne, 40 N net hyl - N-et hyl - 2- net hyl pentyl am ne,

N- et hy | - N iherolR! DYORRALY LATLRE predelE! DitadbighvLs 4 ent yl ani ne,
L R
0732/ 00036P8&5 %ir?é”t'h | walb LY4tyopapn &ﬁ?ﬁeﬂs cocatalysts in the

N- et hyl - I\Pe%mnzﬁﬁé?hmq@@ﬂfam nekn addition, they can be stored for a
25 long time; they are not pyrophoric and are readily soluble.
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Method 2 (covalent bonding to a support)

The catalyst system of the present invention can further comprise
30 a Lewis base of the formula (VI)

MbER2 J.RZZRZ3 (VI)

where
35

M¢ is an element of main group V of the Periodic Table
of the Elements,

R2l, R22, R2} are identical or different and are each a hydrogen
40 atom or a C;~Czo-alkyl, C1-Cyo-haloalkyl, Cs-Cyp-aryl
Cs—-Cqo-haloaryl, C;-C4p-alkylaryl or C7-Cyp-arylalkyl
group, where two radicals or all three radicals R21,
R22 and R2?3 may be joined via Cy-Cyg units, where at
least one radical R?!, R22 or R23 is not a hydrogen
45 atom or a linear alkyl chain.

L




2 3 Nov 2004 éﬁaiéh+ethyl-3-nethylhexylanine, 5

N- et hyl - N- e?Jﬁ\l_il#T}_é - hyl hexyl am ne, N-nethyl -N- et hyl - 5-net hyl heﬁ/l‘. &Me,

N- net hyl - N- et hyl - 2- et hyl pentyl am ne, N-nethyl -N-et hyl - 3-et hyl penty ' Wé,

W et hyl - N- et hyl - 2- propyl butyl am ne, 10 N-net hyl - N-et hyl cycl ohept yl am ne,

N- et hyl - N- et hyl net hyl cycl ohexyl am ne, ggN- net hyl - N- et hyl benzyl am ne,

N- et hyl - N- aide¢bren@cty anpg, hyl - t - 3z0ct yl am ne, , .

N-met hyl - N- gl | zd- QS‘E %gﬁ'g’gf" ﬁﬁ%{m%s _:cidr:%?zf?ﬁé‘l | hEp i whdeh 15

N- et hyl - N- et h{1 ™ 3- fet Ay h%p% ylldgﬁ’l pgal or itferent and are each a hydrogen

N-r Aet hyl - N%PﬁyPF £ farhsaRdhyyt fi-Geg-hadomdkyy) -O~Sudnarys, net hy

| hept yl ani n&s—Cid-traivanyIN- €4 hGio-81lkpldnythept gh-arg,Rerylalkyl group, where.

N Ly 18 eyt adicaihy bbeay] amces. dBioktp ) i Vi 3{..? eyl ne
met hyl - N- @By -4 etdyildaexyla t ~N-ethyl-2-propylp m ne,

N- et hyl - N- gggyéquzlagﬁglt y%é%‘nh%g TEE&LSFFB Hgl ?ﬁl&a&yhgr Bt hg’i‘ Jél’ difeRyl am ne,

25 N-met hyl dil Sop; opyram Heo™ & A8t ?/I‘Eﬂ . BLPY$ )Aniafearomatic group,

N- et hyl bi sFPEBb‘Eﬁ yihishi RaY henspbshitutied angéot ytortaiinehetercatoms

N- et hyl bi sg8lertad Ifyami ties drioupt byndist(izgnet hy) Wyt ¥,) R AEis preferred

N-net hyl ios ¢Batreithylelst Ybne Haade ca V- ka1 hﬁiﬂ'aﬁ}ic#ﬁpﬁgt YA aag%(r}ﬁaryl group,

N- et hyl bi s§ Ih]ﬁ)% 1 ng, - h | S(3-hex am ne,

N- net hgl bi s%% et h%lllgglr-ltil 55_ %E g‘ll\?bur?e'g hyl bi g(é met hyl pent yl ) am ne,

N-net hyl bi s 4- met hyl pent yl') am ne, N-met hyl bi s(2- et hyl butyl)am ne,

N- net hyl di cécﬁéheiﬁf%?ﬁtﬂé(, nitregenH bi s(2- heptyl ) anmi ne,

N- et byl bi s(3- heptyl)am ne, N nethyl bi s(4-heptyl)am ne, 35

N- met hy| B5siGhlimibyhécedmplesnes iRt ' -t I i ne

N- et h§| bi s'f 4- et h§| ﬁexyl ) a%ngf N net %{5%{' Z‘%‘?‘%Et % exyl<§'2ﬂ e

N- et hyl bi = & tyl.)amn N-net hyl bi s(3-et hyl pentyl ) am ne,

N et h§| bi 3 -'%%Lﬁﬁﬁ%%ﬁﬁﬁg@r&%{“h r‘t!;"r%fgfw;lews @?ﬁwlﬁﬁnﬁe,

N- et hyl bi %Wﬁ%mypymm. R. Ne@igthiilbenzylamines, 40

N- et hyl bi NA-gdngtheinrdolhidinidy Ny NsdSetiptnHp)-a6idfiine,

N- et hyl 20 N A-dihgthyiteney ] Mnives nyd, Biaf 2t KRlRBLPERY V: i%]gi’ne, _

N-met hyl bi o %-aet S tpnb Bl ifine, ! REG{ WA JHr3pd1 LG, bR v! ) am ne.
N,N-dimethylcyclopentylamine, N,N-dimethylcycloheptenylamine,
N,N-dimethylcyclooctanylamine, N,N-dimethylnonanoylamine,
N,N-diethylcyclopentylamine, N,N-diethylcycloheptenylamine,

25 N,N-diethylcyclooctanylamine, N,N-diethylnonanoylamine;

N-benzyldimethylamine, N-benzyldiethylamine, N-benzylbutylamine,
N-benzyl-tert-butylamine, N‘-benzyl-N,N-dimethylethylenediamine,
N-benzylethylenediamine, N-benzylisopropylamine,

30 N-benzylmethylamine, N-benzylethylamine,
N-benzyl-l-phenylethylamine, N-benzyl-2-phenylethylamine, or
N-benzylpiperazine;

N,N-dimethylisopropylamine, N,N-dimethyl-2-butylamine,

35 N,N-dimethylisobutylamine, N,N-dimethyl-2-pentylamine,
N,N-dimethyl-3-pentylamine, N,N-dimethyl-2-methylbutylamine,
N,N-dimethyl-3-methylbutylamine, N,N-dimethylcyclopentylamine,
N,B-dimethyl-2-hexylamine, N,N-dimethyl-3-hexylamine,
N,N-dimethyl-2-methylpentylamine,

40 N,R-dimethyl-3-methylpentylamine,
N,N-dimethyl-4-methylpentylamine, N,N-dimethyl-z-ethylbutylamine,
N,N-dimethylcyclohexylamine, N,N-dimethyl-2-heptylamine,
N,N-dimethyl-3~heptylamine, N,N-dimethyl-4-heptylamine,
N,N-dimethyl-2-methylhexylamine, N,N-dimethyl-3-methylhexylamine,

45 N,R-dimethyl-4-methylhexylamine, N,N—dimethyl—S—methylhexylamine,
N,N-dimethyl-2-ethylpentylamine, N,N-dimethyl-3-ethylpentylamine,
N,N-dimethyl-2-propylbutylamine, N,N-dimethylcycloheptylamine,



N- net hyl bi s(5- et hyl heptyl ) am ne, 45 N-net hyl bi s(6- net hyl heptyl ) am ne,

N- et hy! bi s(%%ﬁWfl ylyarftine, ~N-methylbis(3-ethyl hexyl)amne, jzyuy s
N- net hyl bi s(4- et hyl hexyl )am ne, N nethyl bi s(2-propyl pentyl)am ne, ' 4
N- net hyl bi s(cycl ooctyl )am ne, 0732/ 00036 23r NOV2004 63

N- net hyl bi s(di . met hyl cycl ohexyl ) am ne N-ethyl di i sopropyl am ne,

N-et hyl bi s( 3r,lqu I bIS obut amne, N-ethylbis(2
- pent yl )am R ﬁyﬁ%qg § ﬁ ?&Jét‘ﬂ&‘f‘?ﬁ@(@eﬁm’ inet,yl ) ami ne,
N- et hyl bi s( L}t? lr‘?é“l“S I\ft“e‘tI “mtbyéi-@)-pmtty)llaaumee,

N- et hyl bi s( 2- hexyl )am ne, N-ethyl bi s(3-hexyl )am ne,

N et hyl b|S(LN’E@h}dWﬂt—&H}@EﬁMuneNﬁIMﬂﬂie%ﬁ et i E@ %gf% rrPelgg

N- et hyl bi s( #; MMmmLyLﬁ@gﬂl{me b| s(

N-- et hyl di cycy E%e 1 ﬁ heptyl ) am ne,

N- et hyl bls(g Qre tf'@' *4- hept yl ) am ne,

N- et hyl bi s( “ﬁﬁ%ﬁlﬂ ?‘)'%F‘rﬁl'ﬂléhep ebl s(3- met hyl hexyl ) ani ne,

N- et hyl bi s(8 MWHE%y@‘)mhuéhept\Ymmﬂebl B B-dideft Y DeXyd dr3th Bﬁylamlne
N- et hyl bi s(®,Tetdipiepbpl y3Jeihylfexy Nusitdey! R ﬁ-ﬁém‘r?ettlf‘%llp % 3) Dfamine,
N- et hyl bhg(R; Wdlﬁ&'tzg.-yi-) g né\f ¥1| b' (h(l:y i o 2§1am1ne '

N-et hyl bi s( f/f ‘ﬁf‘fﬁﬁﬁ %"

N—ethylbIS(g?ﬂ i qngﬂ? ag&p?q)ﬂzﬁrﬁéethyl1sopropylam1ne,

N- et hyl bi s( 'ﬁf’ﬁé Irbutylamidgd BN S-diethyiilsobpt yldmiriene,

N- et hyl bi s(SNrédryhnet-pepsyl aeine, Nneuﬁy;ﬁ-r%(i43 é tn)él ) am ne,

N- et hyl bi s(¥6-Nvetibyhbil-wekafl eyl atiakhy

N- et hyl b15(u2mﬁh¥£iiﬂ69&1@6bgl .%ﬁnu‘e % @ﬂfg_ ?l“m@l&é ?rlfﬂeamlne,

N- et hyl bi S(N“Nefitﬂ& ngam JFerhylbis ‘am ne,

N- et hy! bi S%‘C ooct Jl\'i-ét yNERLgtTeenye llmyym)lm,ne 'n step 1

of Met hod tylagieei & N-@jethy DS -meahy Bk viylamand W S

base of thals pogwﬂarl(—\;r)ethﬂ:@ﬂ}@wnsnbaslé,mfdlethﬁlé}idlmhbﬁyiéﬂz)né s preferably

added as aNSBId-dmt:hYJI-d-hepoleEm&: ,ON, mirgl{’frmyaupm ?L b'bje sol Ve”{S or

SUSPeNsiZm NyRdd fet y1e 4 -h8pOALniiGel, af, n UL RG hytherylgRive, 5" P01 ©

(o TS Ea e %gzéa%wmmﬁé%?ber

of hydroxy R rdlerhyl 6 Lo o T TS thuienet byvmi o lom et 1 or.

after the B rgf‘?’é%%nﬁ-%hx%nty&ypmm N, e d Setdpdr-2 - pnbpynaitytlambﬁe used

mi st in sNel-dietdylThetohaptaamline s nhaﬂléeﬁplrﬁihwc?éme%cﬂa# pdN€ Or nore

of the 2shwpiediethyupensyiandhel, N, MIATANy1LEVEN) QR 0N Ch DT el erabl y
N,N-diethyl-3-octylamine, N, N-diethyl-4-octylamine,
N,N-diethyl-2-methylheptylamine, N,N-diethyl-3-methylheptylamine
N,N-diethyl~4-methylheptylamine, R, N-diethyl- Smmethylheptylamlne:
N,N-diethyl-6-methylheptylamine, N yN-diethyl- -2-ethylhexylamine,

30 N,N-diethyl- -3-ethylhexylamine, N (N~diethyl- -4-ethylhexylamine,
N,N-diethyl- -2-propylpentylamine, N,N- dlethylcyclooctylamlne,

N N-dlethyldlmethylcyclohexylamlne,
R-methyl-N-ethyl-isopropylamine, N-methyl-N-ethyl-2-butylamine,
N-methyl-N-ethylisobutylamine, N-methyl-N-ethyl-2-pentylamine,

35 N-methyl-N-ethyl-3-pentylamine,
N-methyl-R-ethyl-2-methylbutylamine,

N-methyl-N-ethyl- -3-methylbutylamine,
N-methyl-N-ethylcyclopentylamine, N-methyl-N-ethyl-2-hexylamine,
N-methyl-N-ethyl-3-hexylamine,

40 N-methyl-N-ethyl- -2.methylpentylamine,
N-methyl-N-ethyl-3-methylpentylamine,
N-methyl-N-ethyl-4-methylpentylamine,
N-methyl—N-ethyl-z-ethylbutylamine,

N-methyl-N-ethylcyclohexylamine, N-methyl-N-ethyl-2-heptylamine

45 N-methyl-N-ethyl-3-heptylamine; ’



conpri se cog’oounds of the formula (111). It has been found to be useful,
after step P73/ MM /e excess Lewis base of the formula (V) by Z@ﬁ'@bggﬂ
for exanple with hydrocarbons such as pentane, 40 hexane, ethyl ben 4
heptane, and to dry the support. The coval ently supported cocatal yst
prepared in this way is, in step 3, bggught into contact with a reaction

m xture co sl A L ¢ conpound of the formula (I and an
MRChe LR -N Q%h9{9£_%p§g,§%n_gg% mp (1V)

al um num 45 al kyl* of th 0 e reaction is preferably carried
out 0732/ 0003 ‘\z/‘éh\%ﬂv&tgﬁ "f‘ﬁ“%t(lj'iy pe¥ylamasaci al |y in hydrocarbons as

solvents, preferably aromatic hydrocarbons such as toluene. An anount of
fromO0.1 toNimeshyl-Neeghyl f-merhgl hoeenmiaenpl ex, 5 based on the inorganic
support mst Hr‘i‘@ihyli-ﬁ-ﬂaﬁfi-qﬂn@rthtlﬂéx?}ﬁmine-rhe conditions for the reactions

in steps 1 {Onar€x0 e L wienmperatlres within the range from20 to
[8tnyf %"ﬁ%ﬁ "élrll%’évqt%l’"&ﬁ?o. 1 to 20 hours have been found

150C and react] I es 11

10 to be paﬁf%&ﬂygr"ﬁqyeﬁlfﬁlt'éb‘ﬁépwadg@a‘ﬁ%t material prepared in this way
i s filterediorathyilrN-gehyl-dtenhyhpentyilanihgdr ocar bons such as pent ane,
hexane, etkyidithylieNeethylhappaopy Bt ydaimgfef O constant wei ght. 15 The

fol I owi ngoexaRgthg -ROE M1 c%hyﬁg ladtnﬁnéhe I nvention. In the exanples,

prepar at i ong.gpd ngl he C ound$ was carried out in the absence
hy 304 ﬁethgﬁc{ EXRAP i que). Al sol vents required

of air and | e_unqger. arg
were dried %Pé‘?%}'é’ ISee Yy ibepiptatingg Nowethwluiberhpl-hoatylampse sui t abl e
desi ccant s NrRethyibierfilart3dostyldmeinieonN umedly 1aNgOthy Q. oe 8L afi Ry i zati on
of the conpboumeddylstrgihyd-venethiyabepilamdde i ndividual reaction mxtures
and dri ems imm@RhQLLN{EHRY 1L ICH Ry 122 E};mmﬁs A) Preparation of the novel
cherical phagiehg) sideadhe, a5 isAsate i TS e R
the cocat almy_%teés1 ﬁ?sﬁm iE%:&)a |-§oﬁ o le 1: Cocatalyst (1) 5.0 m of
trimethylalum i T thyjheptylamideocar bon ni xture from Exxon; 5.4
mmol ) t ogethBEthy1+N-e3dyAt6orethylhentyl®@8neere pl aced in a reaction vessel.
3.65 g (5. #-pathyl-g¥-ethgl-2idnignaeyxetamidajor obi phenyl nonohydrate were
added t ®Q M-sethyl-N-ethyl-3-ethylhexylamine,

N-methyl-N-ethyl-4-ethylhexylamine,

N-methyl-N-ethyl-2-propylpentylamine,

N-methyl-N-ethylcyclooctylamine,

N-methyl-N-ethyldimethylcyclohexylamine,

25 N-methyldiisopropylamine, N-methylbis{2-butyl)amine,
N-methylbis(isobutyl)amine, N-methylbis(2-pentyl)amine,
N-methylbis(3-pentyl)amine, N—methylbis(2-methylbutyl}amine,
N-methylbis(3-methylbutyl)amine, N-methyldicyclopentylamine,
N-methylbis(2-hexyl)amine, N-methylbis(3-hexyl)amine,

30 N-methylbis(2-methylpentyl)amine,

N-methylbis(3-methylpentyl)amine,
N-methylbis(4-methylpentyl)amine, N-methylbis({2-ethylbutyl)amine,
N-methyldicyclohexylamine, N-methylbis(2-heptyl)amine,
N-methylbis(3-heptyl)amine, N-methylbis(4-heptyl)amine,

35 N-methylbis(2-methylhexyl)amine, N-methylbis(3-methylhexyl)amine,
N-methylbis(4-methylhexyl)amine, N-methylbis(5-methylhexyl)amine,
N-methylbis(2-ethylpentyl)amine, N-methylbis(3-ethylpentyl)amine,
N-methylbis(2-propylbutyl)amine, N-methylbis(cycloheptyl)amine,
N-methylbis(methylcyclohexyl)amine, N-methyldibenzylamine,

40 N-methylbis({2-octyl)amine, N-methylbis(3-octyl)amine,
N-methylbis(4~octyl)amine, N-methylbis(2-methylheptyl)amine,
N-methylbis(3-methylheptyl)amine,

N-methylbis (4-methylheptyl)amine,
N-methylbis (5-methylheptyl)amine,

45 N-methylbis(6-methylheptyl)amine, N—methylbis(2-ethylhexyl)amine,
N-methylbis(3-ethylhexyl)amine, N-methylbis(4-ethylhexyl)amine,
N-methylbis(2-propylpentyl)amine, N-methylbis (cyclooctyl)amine,



solution. The reaction solution was stirred at 60C for one hour. The
chem cal pr 3?2/ 0P036: ai ned was subsequent |y used without purificatli bh0¥ 6k4
application to a support. 40 Exanple 2: Cocatalyst (2) 8.0 m of
triethylalum num (2Min Exxol, 5.4 mvol) together with 100 ml of toluene
were placed in a reaction vessel. 3.65%f¢ 45 (5.4 mmol) of
4, 4" - di hydr xyeek-wit; | rate re . added to this solution.
The reactiog_g %ﬂéﬁqa&g%ﬂﬁ%ygéggg’?% ?ﬁZY\%mq%%SOP‘F"Wl?G@HEBS for
one hour. The CHEM CAF B? oAUy N-aihydbe s Ereohutydeaming ¢ hout
purificati o~ FhYRisi(Rcaentor Jepine s Ubrsiy 1bEs e3ndenty1 ) Gatms al yst (3) 5 7.7
m of triisBbethyldlisd? mentyAMtuityl Vanied,, Nvwethy BoikALRAEEK eyl Xhige from
Exxon; 5.8 Nﬂﬁﬂﬁyﬂd&@?&Iﬁﬁedﬁjlhmigg,rﬁ-é%%yﬁﬂié*ﬁuﬁg g@ﬁg%P aced’in a reaction
vessel . 3. 6R_&kHyands oL ,%x yam¥nd, -hp_iet%d?gx%f)g_t al}g g obr pHenyl nonohydrate
vere added fo BAS 10050 ;}tlon. The reactront SOV OREHE Jefiipeed at” 60C
for one houy.c BB L3 dREPBL Iinem cN-Silhy 1bi 5 ettty lpens pil) a dinaqut
puri fi cati oW 1RpH( 2 catthydhutpl bamimep oNtetiGimiayel bhexyRemipbe 1:
cocat al yst N-8thy3b38§02-dteptydi hnimé,hw-atummq@ngeﬁgi,y;gﬁ@le(All bemarl e
Cor por at Lo NN-etBl Bils PR yh Pk Sl N §- | & e 2:
cocat al yst _@:ig@ 5D i-%% itl ex%ﬁala @k?b’%’ﬁ%ﬁ%ﬁ%we&%ﬁt?%ﬂ?hyj al um num
(TMA) in tq}f(lgérﬁ E%?r&;) fi x\ﬁrey Jdea®ar SphitgeLat (4 dentivdhpsy bramiet o a
suspensi on ° ¥} Wbl "5 N RSN 0\ Pd Be af ¥1RshyBPpA e thyIpenty ki asrieepas
subsequent INe$hy 1bb¥( nethydrentyipemines oN-fenhy2bbe(2-propy1beeFt jalined
product,, aNherhgmmweheptﬁmmné,dﬁ%ﬂﬂ@%@éﬂﬂ%&@l%ﬂé@b" iHE>
obt ai nedls B}-elthgDdi @edn2) 1 Phmitie ngﬁﬁiﬂ%&%@{ﬂi%ﬁ#ﬁe 0 14. dagifl [ 02
(XPO 2107, Nf_@gﬂ}gﬁp(g,_oﬁ;__ £ AneS0RC LN ll%.strea o argon) together with
20 ni- of t‘ﬁ'—ﬂ@ﬂfn‘:"fr( geg%)g I'n react i (Jetskrllapigey * of
N, N-di met hyl"an 11 e ?2 . Ty tne o dtredhptlpisn Ssmeghyl hepe yiii) ahine, was
stirred at 'rSoM IRARISr-BELRELheRsy 1) anbne s N-86by Bolse(Si-ngt hpt hd}iZy13AmSe MO
of the resPeethydbis(6-methylheptyl)amine, N-ethylbis(2-ethylhexyl)amine,
20 N-ethylbis(3-ethylhexyl)amine, N-ethylbis(4-ethylhexyl)amine,
N-ethylbis(2-propylpentyl)amine, N-ethylbis(cyclooctyl)amine,
N-ethylbis(dimethylcyclohexyl)amine.

In step 1 of Method 2, an inorganic Support material (C) is

25 reacted with a Lewis base of the formula {(VI). The Lewis base of
the formula (VI) is preferably added as a solution to a
suspension of the support. Suitable solvents or suspension media
are, in particular, hydrocarbons, preferably aromatic
hydrocarbons such as toluene. The amount of Lewis base of the

30 formula (VI) can vary within wide limits; the minimum amount
depends on the number of hydroxyl groups on the support. It has
also been found to be useful for, after the pretreatment of the
support, the support material to be used moist in step 2.

35 This material is then reacted in step 2 with one or more of the
chemical compounds of the present invention, which preferably
comprise compounds of the formula (III). It has been found to be
useful, after step 2, to remove excess Lewis base of the formula
(VI) by washing, for example with hydrocarbons such as pentane,

40 hexane, ethylbenzene or heptane, and to dry the support.

The covalently supported cocatalyst prepared in this way is, in
step 3, brought into contact with a reaction mixture comprising
the organometallic compound of the formula {IV) and an aluminum
45 alkyl of the formula (V). The reaction is preferably carried out



l
{

35 cocat al ys‘%?rs13 1-3.1n each case dissolved in 40 m of toluene, were added.
The suspensi W%q owed to warmto roomtenperature and was stirred for

two hours at this tenperature. The resulting bluish suspension vvaszfzihl[]t ezrﬂﬁd
and the residue was washed with 50 nl of toluene and subsequently with g
x100 nl of n-pentane. 40 The residue gg@gs then dried in an oil punp vacuum

This in eachp g e rte catal yst system whi ch was wei ghed.
n S8RG L, 7 chpecs mslh4gy%§qcaﬂr ?il‘ss?l%t%?}é’egéﬁorkﬁ%rﬁblrhe

C) Preparati . cat S st
present i nvggtgﬁg%lcg%?%ﬁﬁﬁég%W%M weuepeso ni of trinethylal uni num (20%
strength in Exxol, 700 nol) was added to a solution of 50 ng (80 Mwl) of
di met hyl si | Anedhgurdi ©F2 fmemn /- 4ophed iy R@egut ) 3F MR | e in 50
¥ g h48ke gﬁ

Ly
M of tol Gebasahchr desohotdaiicVaSpSiv | LaP rQO at.ur %f 1.5
hours. 1920 mol /g [Si 02) ofgthe sﬁ%?oo%t"% eg%%g'ta]%y?faéggg%%lyf Pﬁﬁg wer e

subsequent | dded..a. litile at a time. The solution was stirred at room
t enper at ure¥h€oc}d°q%jd%ﬁ1°ﬂﬁt%%? t%ﬁe‘”?;%‘?‘iﬂé’r% whssterm Ir éaodeake moan oil punp
vacuum gi vFﬁbt’rc_’r?léaEﬁmE%t’é@:“é'elsi ghthiredher eandd dwiomg2povalarsoe 1ghdConpari son:
DI et hy! i | B pnbEs s niot feh- daperitbiandenyld 210’ 604 Mavd HELETLSlglHAD
system 1300t8beripatt i&diidm@iyhghatmdum (20% strength in Exxol, fhol )
was added to a solution of 50 ng (80 nol) of
di et hyl si | anedi %l ?i sé 2- r%'{rhéh-4- henyl i ndenyl ) zi rconi um dichloride in 50
m of toluen® ARd-the- JHE alefy iedthits »yr ot tleepedasd i e iffor 1.5
hours. 192(A4%#¥6R/ Yaghpd) aithf hydB@Mrbons engtth asepbytaldjmheaxage sol ution in
t ol uene (Almheenmrpdmatém,ar%ﬂ@ﬂedO&tg%onbﬁﬂﬁéiv?m% +USA) supported as
describet’is in B were subsequently added as cocat al yst. F?e sol ution was
stirred at gHeOWLi EHPE] m putes. The sol vent was then 25 renoved
i n'{ an-oi | ygguurgp;#\%fﬁégé %q-gﬁt 9#3@V§E9F?OW%@“VEBW-. Igokheri son:
30 Di net hyl S| | Bredl VIOTFersthet (fnd 2apating afngbayegmiquodsi was carried
di chl ori deP&th§arwé@a5&PFao?%a1§hen9|moiﬁt@@enun@ér tavigeat (ydiland num (20%
strengt h i Fechréue)7.0@ldneb}vents required were dried before use by
20 boiling for a number of hours over suitable desiccants and

subsequent distillation under argon. For characterization of the

compounds, samples were taken from the individual reaction

mixtures and dried in an oil pump vacuum.

25 Examples

A) Preparation of the novel chemical products suitable as
cocatalysts and preparation/description of the cocatalysts
used for comparison

30

Example 1: Cocatalyst (1)

5.0 ml of trimethylaluminum (2M in Exxol, viz. a hydrocarbon
mixture from Exxon; 5.4 mmol) together with 100 ml of toluene

35 were placed in a reaction vessel. 3.65 g (5.4 mmol) of
4,4‘-dihydroxyoctafluorobiphenyl monohydrate were added to this
solution. The reaction solution was stirred at 60°C for one hour.
The chemical product 1 obtained was subsequently used without
purification for application to a support.

40
Example 2: Cocatalyst (2)

8.0 ml of triethylaluminum (2M in Exxol, 5.4 mmol) together with
100 ml of toluene were placed in a reaction vessel. 3.65 g

45 (5.4 mmol) of 4,4’-dihydroxyoctafluorobiphenyl monchydrate were
added to this solution. The reaction solution was stirred at 60°C




was added to _&f%#i n of 50 ng (80 nol) of 35
di net hyl si | B €2- nmet hyl - 4- phenyl i ndenyl ) zi rconium dichloride in 50
m of toluene and the solution was stirred at roomtenperature fof J¥0% 2004

hours. 1920 nol/g [Si 02) of cocatalyst (5) were subsequently added. The
solution was stirred at room tenperatgge for 60 m nutes. The sol vent was

t hen renoveddrmoead H&:0 u u lving alight-red free-fl ow ng
T ) Thg Eheniiad ?‘?%éét ?nf’&stﬁ‘g’ﬁﬁﬂ‘ﬂ‘?ﬁéﬂlfﬂ&ﬁ%n system

powder. D) PR [ | or 1ntrod

t he appropr i“gltt)e{lgﬁﬁéggr%ofggfagﬁ?n ttﬂlé §BB£b?ﬂte‘d’“c§Pa¥y%*iPmr§t-em prepared under B
(16 lenol of metall ocene) was resuspended in 30 m of Exxol. In parallel
thereto, a d¥pmpbe v Cogatalystwas)f | ushed firstly with nitrogen 0732/ 00036
25N0OV2004 567 and subsequently with propyl ene and charged with 10 dnB of

liquid propenem GH +648g 9 n .trjisohutylal um num solution in
Varsol , dilyted with Ogc%u%fl %%x@(%lt'ﬁﬁmgﬁglf'hg‘?ﬁcﬁt'rgdﬁceﬂ hyfirecarbenr eact or
and the mixture was stirregiar- 'OE’“‘Pjo‘r tpgefhentwish 300hml oxft alolsensuspensi on
was subsequgﬁf?)Pvfar?ﬁioaﬁc%d'qaﬁﬂ:é%h‘eesaedacﬁoﬁ dThes .aem@bl progi Xt ure was then
heated to tHhed’ phihydspkyettiafilubeopiptainylenoho bRz at406: Fi “Qdd%’&(Tj bhEhis

pol ymer i 28t sohuisivst. e Thivasedt@lidnato ARG onOkad Q@fyregyagog d ”g- e

pol yneri zat epemitad prOMRAd PYrYEM LGNS, L e8I Ni 9 B y1 ERE. one dovre

pol ymer obt gi ne c\gﬁodr# edin-a vacuum d?%?‘&ﬁuﬁ\?&ﬁ. wigheudbr di spl ayed
no deposit st on the At et o APRAFFaHONS £Pr R e$UPPOTRe results of the

pol yneri zation are sunmarized in the followng table. These results

denonst r at ECamMpRragive Bramplel ¥ nerdcaatailost @ntivity is found when using the
chem cal 1products of the present 15 invention as cocatal ysts. 20 Supported

cafal yst sy eRrOheRRRARYSL Nohi RGRL AL YRE NG Aypunt -of nmetal | ocene [yt
: n (Alb le C i
25 Met al | ogeReL( ROW, e)' i%u§.§ia519a, usa) emarle Corporation,

Comparative Example 2: cocatalyst (5) {no prior art)

20
10 m1 of a solution of trimethylaluminum (TMA) in toluene
(2 mol/l) were added dropwise at room temperature to a suspension
of 20 mmol of dihydroxyoctafluorobiphenyl. The mixture was
subsequently stirred at room temperature for 3 hours. As reaction

25 product, a 1:1 condensate of TMA and dihydroxyoctafluorobiphenyl
was obtained.

B) Preparation of the supported cocatalysts

30 14.0 g of Si0; (XPO 2107, from Grace, dried at 600°C in a stream
of argon) together with 20 ml of toluene were placed in a
reaction vessel, 2.6 ml of N,N-dimethylaniline (20.80 mmol} were
added dropwise and the mixture was stirred at room temperature
for 2 hours. Subsequently, at 0°C, 20.80 mmol of the respective

35 cocatalysts 1-3, in each case dissolved in 40 ml of toluene were

- added. The suspension was allowed to warm to room temperatu;e and
was stirred for two hours at this temperature. The resulting
bluish suspension was filtered and the residue was washed with
50 ml of toluene and subsequently with 3 x 100 ml of n-pentane.

40 The residue was then dried in an oil pump vacuum. This in each
case gave the supported cocatalyst system which was weighed.

C} Preparation of catalyst systems

45 Catalyst systems according to the present invention



| .8
t
t

g
g

[ t
0 50 80 50 @gﬁgp 80 Cocat al yst (nol)19201920192019201920 Wi ht of c t
1

01000 a ys 30 systemobtained [ng] Wei ht of c

a 1000 2 S NOV 7004

a a 200200200200200 ys

66

0.30 ml of trimethylaluminum (20% strength in Exxol, 700 umol)

was added to a solution of 50 mg (80 umol) of

dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium

dichloride in 50 ml of toluene and the solution was stirred at
5 room temperature for 1.5 hours. 1920 umol/g [$i0;) of the

supported cocatalysts 1 to 3 from B were subsequently added a

little at a time. The solution was stirred at room temperature

for 60 minutes. The solvent was then removed in an o0il pump

vacuum, giving in each case a light-red free-flowing powder.

10
Comparison:

Dimethylsilanediylbis(2-methyl-4—phenylindenyl)zirconium
dichloride/MAO system

15
0.30 ml of trimethylaluminum (20% strength in Exxol, 700 pumol)
was added to a solution of 50 mg (80 pmol) of
dimethylsilanediylbis(2-methy1—4-phenylindenyl}zirconium
dichloride in 50 ml of toluene and the solution was stirred at

20 room temperature for 1.5 hours. 1920 umol/g [510;]) of a 30%
strength methylaluminoxane solution in toluene (Albermarle
Corporation, Baton rouge, Louisiana, USA) supported as described
in B were subsequently added as cocatalyst. The solution was
stirred at room temperature for 60 minutes. The solvent was then

25 removed in an oil pump vacuum, giving a light-red free-flowing
powder.

Comparison:

30 Dimethylsilanediylbis(2—methyl-4-phenylindenyl)zirconium
dichloride/dihydroxyoctafluorobiphenyl

0.30 ml of trimethylaluminum (20% strength in Exxol, 700 pmol )
was added to a solution of 50 mg (80 umol) of

35 dimethylsilanediylbis(2-methy1—4—phenylindenyl)zirconium
dichloride in 50 ml of toluene and the solution was stirred at
room temperature for 1.5 hours. 1920 umol/qg [Si0,] of cocatalyst
(5) were subsequently added. The solution was stirred at room
temperature for 60 minutes. The solvent was then removed in an

40 oil pump vacuum, giving a light-red free-flowing powder.

D) Polymerization

For introduction into the polymerization system, the appropriate
45 amount of the supported catalyst system prepared under B (16 umol

of metallocene) was resuspended in 30 ml of Exxol. In parallel

thereto, a dry 16 dm3 reactor was flushed firstly with nitrogen



system used&?&/ olyvnerization [ng] 35 [16 nol of netallocene] Tine
(m n) 606060 ‘E) ®.620. 780. 580. 410. 18 40 t 45 0732/00036 2 3 N_U \V/'Z%[ﬁm

68 we claim 1. A chem cal product suitable as cocatal yst which i & 5N0
obtainable 5 by reacting a conpound of the formula (1), MIRIR2(R3)m (1), 10

15 where Rl, R2, R3 are identical or dgfferent and are each hydrogen,
| )

Cl- C20- al kylandCén I - C20-aryl C6- C20- hal oary

C7- CAO- ar yl e %d%fg?hb J%%rpglggﬁ?/‘i‘? %‘ﬂé&a-ra?w:muoow of liquid

C7- C40- hal og‘f‘é& Fy1o M Lok 8¥5nﬁﬁewhnarh1@qm¢wlanummm so@hit i in

Per i odi ¢ THBFEORE FHETEewith o0 an’ a0e Axx91Q werel theht bnfpdRicRd {nybhen M

i s an el enefheoreaqtsim agdotipe Inilktand wadaicigrOqWe s vl % R glenment of
Ly gone e et emmate bbbt B G
In h (S (0] n N Su | nts C on a

- TReORLACE L g@k?ureg wac?r% PRihgaLed SAdthe e each hydrogen,

parent i ewlgle,%rte Reare L dentical or "arffer

Cl- C20- al ky 3 1 ﬁgpoiéefnmr,at%g p-68'§| (4°C/min) and the
pblymerization system was held at 60°C for 1 hour by cooling. The
polymerization was stopped by venting the remaining propylene

10 The polymer obtained was dried in a vacuum drying oven. The

reactor displayed no deposits on the interior wall or Stirrer
The results of the polymerization are summarized in the following
table. These results demonstrate that a higher polymerization

?ctivity is found when using the chemijcal products of the present
15 invention as cocatalysts.

Supported catalyst | 1 2 "3 7. "5

20 | System prepared using
cocatalyst No.

Amount of metallocene 50 50 50 50 50
[mg]

25 Metallocene (u mol) 80 80 80 80 80
Cocatalyst (umol) 1820 1920 1920 1920 | 1920
Weight of catalyst 1000 1000 1000 1000 | 1000

30| system obtained [mq]

Weight of catalyst 200 200 200 200 200
system used for
polymerization [mg]

35| D6 pmolof
metallocene]
i'l_n_w (min) 60 60 60 60 60
PP (kg) 0.62 0.78 0.58 0.41 0.18

40

45




of the Elenments, 40 Gis at |east dival ent Cl-C20-hal oal yl ene, 7 SN0V 7004
C6- C40- hal oaryl ene, Cr7-C40- hal oaryl al kyl ene, C7-C40- hal oal kyl aryl ene, M is
an elenment of main group VI of the Perggdic Table 45 of the El enents,
AMENDED SHEET 0732/ 00036 2 3 NOV 2004 69 R5, R6 are identical or different
and are eacrﬁehx,?gﬁ%;n, G - C20-al kyl, C1-C10-al koxy, C2-d o-al kenyl,

C7- C20- aryl al kyTl', - C20- al kyl aryl, C6-d o-aryl oxy, Cl-d o-haloalkyl, 5 q
is an integer from2 to 10 and 9 is an integer from1l to 10. 2. A chem cal
product as dl-ai AegheémicalaprodpcmriciablX md:dh‘étalﬁs@mc@xxigeéb@d(} ag o RO
and R6are Sach bydtmﬁlnﬁa%@ﬁgﬁﬂﬂstO£h@r%PQg B chemi cal oduc

suitabl e as cocatal yst by reacting a conpound o the formula (1),

MR R(R3)m (1), Zo%igf 65 Rl, R2, R3 are identical or different and are
each hydrogen, Cl-CJ0-af®ym C1- 20- hal®0al kyl, ©8- C20-aryl ,

C6- C20- hal oaryl, C7-C40-aryl al kyl, C7-C40-hal oaryl al kyl, C7-C40-al kyl aryl

C6- C20- hal oaryl . . C7- C40-aryl al kyl, C7-CA40- hal oaryl al kyl , C7-C4Q al kyl aryl,
C7- C40- hal oa?i%%ﬁ%“x Is an elenent of main group VI of the Periodic Table

or C7-CA40-hal ovhémg aryl, ML is an elenent of main group Il or Il of the
Peri odi c 1030 Table of the Elements and mis 0 or 1, with mbeing 1 when M
I's an element Of:, gz, g3 are identical or different and are each

hydrogen, C1-Czo-alkyl, Cl—Czo—haloalkyl, C¢~Cap-aryl,
C¢-C2o-haloaryl, C;-C4p-arylalkyl,
Cy-Cso-haloarylalkyl, Cy-Cyp-alkylaryl or

15 Cy-Cyp~haloalkylaryl,

M1 is an element of main group II or III of the Periodic
Table of the Elements and

20 m is 0 or 1, with m being 1 when M! is an element of
main group III and m being 0 when M! is an element of
main group II,

with a compound of the formula (II),
25
(RiX)g-(G) * (M2R5RS) 4 (I1),

in which heteroatom-containing substituents R4X are located
on a parent moiety G, where
30
R4 are identical or different and are each hydrogen,
C]_—Czo—alky.l ’ Cl—Cgo-haloalkyl r C(,—Czo—aryl ’
Cs-Czo-haloaryl, Cy-C4p-arylalkyl,
C7-Cqo-haloarylalkyl, C;-Cyp-alkylaryl,
35 C;-C4o-haloalkylaryl,

X is an element of main group VI of the Periodic Table
of the Elements,

40 G is at least divalent C1-Cz9-haloalkylene,
Cg~Cyp-haloarylene, Cs-C4o~haloarylalkylene,

Cy7-Cso-haloalkylarylene,

M2 is an element of main group VI of the Periodic Table
45 of the Elements,

AMENDED SHEET



mai n group L[ being 0 when ML is an elenent of main group II, 35
with a corrpc?Jr?&a}g’?"’?’]ﬁe formula (1), (R4X)g-(9 * (MRSRE)g (1), 4G firy 7004

whi ch het er oat om cont ai ni ng substituents R4X are | ocated on a parent noiety
G where R4 are identical or different and are each hydrogen, Cl--C20-alkyl,
Cl- C20- hal oal kyl , C5-C2o0-aryl, 45 C6- @9-hal oaryl, C7-C40-aryl al kyl, AMENDED
SHEET 0732/ 0003855 REO 789re Glem9zhnl paryl 7- C40- al kyl aryl

C7- C40- hal oal kyl aryl , 2%3_C|\IQ_ \%{gﬁggcﬁaé:sifgﬁiﬁ%ﬁeﬁt I5F FFh E56BeM of the
Periodic Table of the B efbnt sy 6 5 de e dfvafenelkany®o- hal oal kyl ene,
06- C40- hal oaryl ene, C7-CrO2AT ARy KRl kyFeheq-al&ylanpl halsebh iodratgkene, M is
an el ement of main groUp-FhodfaliohékPeri odic Table of the Elenents, R5, R6
are identbcal or different and are each hydrogen, 15 Cl-C20-al kyl,

Cl1- d o- al koxy, - o- ajkanyk 5 -aryl . C7- C20- al kyl aryl

C6- CYO aryl oxy,‘gCI - C10- hal og?i%e: 2 °g‘ ?s&}a?ﬁ: At ger from2 to 10 and g is
an integer froml1l to 10. 4. A catalyst system conprising, as cocatalyst, a
chem cal proddt as clidi ABILPHEI8TaitFEm brte 18kt ai nabl e by reacting 25
conpounds of the formula (1) with conpounds of the formula (I11). 5. A

catal yst 18yxst erR ahemliealgstoduce! 85 revhigRAPLA SENGm39, Alndleifast one organic
transition netal conpound, B) if desired, at |east one nmain group al kyl, C©

i f desired, at gagt yPne support cgggogaecrgt bxgggn and

R4, R5 and RS are each hydrogen.
15
3. A process for preparing a chemical product suitable as
cocatalyst by reacting a compound of the formula (I),

MIRIRZ(R3), (1),
20
where
Rl, RZ, R3 are identical or different and are each
hydrogen, C1-Cygp=-alkyl, C1-C20-haloalkyl, Ce~Cop-aryl,
25 C6-Cyo-haloaryl, Cy7=Cyp-arylalkyl,
C7-Cyo-haloarylalkyl, Cy-C4p-alkylaryl or
C7-C4o-haloalkylaryl,
Ml is an element of main group II or IIT of the Periodic
30 Table of the Elements and
m is 0 or 1, with m being 1 when M! is an element of
main group III and m being 0 when M! is an element of
main group II,
35
with a compound of the formula (I1),
(R4X)g-(G) * (M2R5RS), (11),
40 in which heterocatom-containing substituents R4X are located
on a parent moiety G, where
R4 are identical or different and are each hydrogen,
CIMCZO—alle, Cl—Czo—haloalkyl, CG—ng—aryl,
45 Ce-Czo-haloaryl, Cy-Cyg-arylalkyl,

AMENDED SHEET




-

35 D) at | east one chem cal product obtainable by reacting conpounds of the
fornmula (1) WMIH/@@OPGuUNds of the formula (11). 40 6. A catal yst sySHevVIis
claimed in claim4 or 5 conprising A) at |east one netallocene, and B) if
desired, at |east one Lew s base of the formula 45 (VI), AMENDED SHEET
0732/ 00036 M6R21R22R23 where 5 10 M 2§ 2004 is an el ement of main group V
of the Periodic Table %% éhe Elenments, "R21, R22, R23 are identical or
different and are each HyHtwdehoarylaikylal RytCiochliGaral | al Kyl
C6- C40-aryl, ©B- C40- halfoaf4d-hatpalmbaalyllyl aryl or C7- C40--arylal kyl, where
two radicals or all three radicals R21, R22 and R23 may be joined to one
anot her via C2-&20 unitss aRde]ddenkedst e radjcal 1, R22 or R23 is not a
hydrogen satom or a Iing@rtﬁglﬁ@emgh ?ﬁ.mégﬁoﬂggg §a¥d§25h§p§?W#R9¥§ Febyel ef i n
by pol ynerization of one or nore 2fins in the presence of a catal yst
systemas clained in any of claims 4 to 6. 20 25 30 35 40 45 AMENDED SHEET
0732/ 00036 72 28NOV2004i&nyilealstpdbeaictns: syt abhelasgeatal ysts, their
preparation and their uﬁeabnhanka@yghe§ygL@m§4ﬁﬁgap§Egﬁ&hggepolonefins 5
Abstract C7~C4o-haloalkylarylene, '

10

M2 is an element of main group VI of t N

of the Elements, ? he Periodic Table

R5, RS are identical or different and are each hydrogen

.\ Ci1-Czp-alkyl, C1-Cjp-alkoxy, C2-Cip-alkenyl, ’

) _ C7-Czo-arylalkyl, Cy-ng—alkylaryl, Cg
: Ci1-Cjpo-haloalkyl,

15

-Cio-aryloxy,

gq is an integer from 2 to 10 and
20
g is an integer from 1 to 19.
4. A catalyst system comprising, as cocatalyst, a chemical
product as claimed i i i i
25 n claim 1 or 2 obtainable by reacting

compounds of the formula (I) with compounds of the formula
(II).

5. A catalyst system as claimed in claim 4 comprising

30 a) at least one organic transition metal compound,
/ B) if desired, at least one main group alkyl,
s C) if desired, at least one Support component, and
D)

at least one chemical Product obtainable by reacting

compounds of the formula (I) with compounds of the
formula (II).

40 6. A catalyst system as claimed in claim 4 or 5 comprising

A) at least one metallocene, and
.5 B) if desired, at least one Lewis base of the formula
(VI),

AMENDED SHEET



Chem cal products obtainable by reacting a conpound of the fornula (1),
10MIRIR2 (RBY32/PP9P36 where R1, R2, R3 are identical or different A0,
each hydrogen, Cl-C20-al kyl, C1-C20-hal oal kyl, C6-C20-aryl,

15C6- C20- hal oaryl, C7-C40-aryl al kyl, C7-C40- hal oaryl al kyl, C7-C40-al kyl aryl

or C7-C40-hal oal kylaryl, ML is an elemant of main group Il or Ill of the
Periodic Table of tha mpegents and 20mi5,0 or 1, with mbeing 1 when M is
an element of main group 11 and m bei ng d'vvhen ML is an el enment of nain
group Il1, 25 with a conmpound of the formula (I1), (R4AX)g-(G * (MR5R6)g 30

i n whi ch het er o2 cont ai ni ng substituents R4X are |ocated on a parent
noiety G where R4 are identical or different and are each hydrogen,

Cl- C20- al byl , Q&6 C24- hai Dalnkh em&Br GQROmaRH! gm%% Woe20hddlab%ke Table
Cr- CAO-aryl al kyl, C7- CAQ¢ @eoﬁﬁ.%{ljn@ﬁé@” , Cr7-C40-al kyl aryl,

C7- C40- hal oal kyl aryl, x is an el'enent’” of main group IV, V or VI of the
Periodic Table of the Elenents, 40 Gis at |east divalent Cl-C20-alkyl ene,
Cl- C20- hayoal kyR¥neR?2,CR*CAFeailgnbitikpr Qb fserdr yhdnare each

gg- gg- Ealboar y: ePE | Cﬂasiﬁ&@:ge _&Eél emk fsyalm-,oao-cawhaldfa/m@ne, C?-Cw-aryl;

- - haboaryl a eneg, €75 Aakoal ene,
0732/ 00036 wy23@200%67§i° E§o$ﬁ§&§§%§§gihﬁﬁ%%%o ‘izbs § fE?h B he
Periodic Table of the H.enents, K5, ar e 1dent. caf ot f er'eﬁt M are
each hydrogen, 5 Cl- CH-aPgYyIPe 3P1prd-te 108ey aneehes §ia| Rerfipp, units, and
C7- C20-aryl al kyl , C7- CHE dielagtapne ragical oRdryRtxpr RE|-iGloohad duldrplhenq

atom or a linear alkyl chain.
15
7. A process for preparing a polyolefin by polymerization of one
or more olefins in the presence of a catalyst system as
claimed in any of claims 4 to 6.

20
25
30
35
40
45

|
AMENDED SHEET I
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10 9 is an integer from2 to 100 and is an integer from1l to 100, are

suitable a ts in catal yst systens for the preparation(¥3N0U2m4

pol yol efins. 15 20 25 30 35 40 45
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Chemical products suitable as cocatalysts, their preparation and
their use in catalyst systems for preparing polyolefins

Abstract

Chemical products obtainable by reacting a compound of the
formula (I},

MIRIR? (R3)p (1),

where

Rl, RZ, R3 are identical or different and are each hydrogen,
C;-Cyp-alkyl, C)-Cyp-haloalkyl, Cg-Cip-aryl,
C¢-Cpp~haloaryl, C;-Cyp~arylalkyl, C;-Cyp-haloarylalkyl,
C;-Cap-alkylaryl or C;-Cy4p-halcalkylaryl,

Ml is an element of main group II or III of the Periodic
Table of the Elements and

m is 0 or 1, with m being 1 when M! is an element of main
group III and m being 0 when M! is an element of main
group II,

with a compound of the formula (II),
(R4X)q-{G) * (M2R5R)4 (I1),

in which heteroatom-containing substituents RIX are located on a
parent moiety G, where

R4 are identical or different and are each hydrogen,
C;-Czp-alkyl, C;-Czp-haloalkyl, Cg-Cyp-aryl,

Cs-Cap-haloaryl, C3-Cyg-arylalkyl, C;-Csqp-haloarylalkyl,
C;-Cyp-alkylaryl, Cy-Cyp-haloalkylaryl,

X is an element of main group IV, V or VI of the Periodic
Table of the Elements,

G is at least divalent C;-Csg¢-alkylene, C;-Cjp-haloalkylene,
C1-Cig-alkyleneoxy, Cs-Cyo—-arylene, Cg-Cyp-haloarylene,
Cs—-Cypo—aryleneoxy, C7-Cyo-arylalkylene,
C7-Cap-haloarylalkylene, C;-C4p-alkylarylene,
C7-Cso-halocalkylarylene,



0732/00036 2 3NOV 2004

73
M2 is an element of main group IV, V or VI of the Periodic
Table of the Elements,
R°, R® are identical or different and are each hydrogen,
5 C1-Co=-alkyl, Cy-Cyip-~alkoxy, C3-Cipg-alkenyl,
C7-Cp-arylalkyl, C;-Czp-alkylaryl, Cg-Cjg-aryloxy,
C;=C 1°-haloalkyl '

q is an integer from 2 to 100 and
10

g is an integer from 1 to 100,

are suitable as cocatalysts in catalyst systems for the

preparation of polyolefins.
15
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