0732/ 00025 ON3RS1009RA5a| yst system and its use The present invention
relates to a catal yst systemconprising at 5 |east one netal |l ocene, at
|-east one cocatal yst, at |east one support material and, if desired,
further organonetallic conpounds. The catal yst systemc usly
be used for the 10 poI ynerization of olefins and displays Wmmmm‘“mmml yst
activity and ve ood phol ogy without it bein cessary to
use al umi noﬂ‘?ﬁgg Fﬁ?f‘/eﬁ’lﬂnlﬁﬁx‘éﬁ% (MAO), which usual Tqymhas to be
used in high excess as cocat al yst. Furthernore, the use of starting
material s V\A'Iihehpce)sérct potventicn |nelatet0kd ca icathIyavosykackm Eompt hslitsy rital
utilizati @ 1ebstedme IRaaNec6atd) Yt Jeabbeoaillcticrshly Sy Sta@MBast téhde made

het er ogeneoys, bBrerQaeJeﬂlgleﬁﬁa”%@%es’i‘?@&o dbxﬁtfh‘ér”Bf Re%19Ect he
resul ting poI ner Sy Here, it is 20 found to be advantageous £6°bind the

corrponents SPPRE" ca’[ al yst systemcovalently to the support so as to avoid
"bl eedi ng" of the active conponent fromthe support and thus an adverse
effect on t(The patyirat myspanl eryy ad¥8npagerisdy ob paedrfics tbee, for

exanpl e, MOpdyRA800Lat ildn- Af D847 And D fp 384 4102gh [FatA118¥ Sdedb)ity
descri be CQ%@@EV@N% Qj&%d bB1YRE < ol BRo EOgR kAl KB Lt I\@fﬂ“elﬂa aHe@éQ@deﬁLt%”E”t
compound, | %,5ePQufh AiReRE Ll [ WaEnd LA IncHIRE! | Blo ) wﬂlggr re% dy of an

anmoni um saI ese’s stem; [ bl y
enpl oy tert |h§‘rsyt8n ¢ H‘f’e@% A8 gi’%érﬁxc?eBSSe SRF At ﬁigﬁt aFr"é:tg‘S ds Lhghi ch
require par tiS€uPar StATHEG PakehigtlsuMBach reowlst arysrtldaude ﬁxkféclaﬁjse of
t heir poskl Bveidesti c or gene-toxic potential. 35 It is an object of the
present invention to provide a catalyst system based on the coval ent

fixing of argeCahahystidi0uriSPNRIdn ofMéG&ll%é%h@%&&’a@]‘.ﬁ%st hehéiléé&\i%tages
of the priorg g@'i:gm ¥¥%s Y el H&Q rfél%tro Ph%o@éjj C%raéraf acce DY %a catal yst

system 40 b l e Lew s

eC C 1.CO

bases, whi ci‘?pl?ﬁ8§ %E%&F% h?i%‘i”é ijlh hrﬁ%‘w gai ML) ey tlJe% i%nd

gi ves a gdbdoyshy BEBGSCUSTHE Paha| ke coyppaentd qfhéhsr@s@kyst

i nvention coystenesoviblentlyt to et sgpponetsd lascépeavoid “bleeding” of the
active component from the support and thus an adverse effect on

the polymer morphology.

25 A series of patents (see, for example, WO-96/23005, DE-A
19804970, DE~A 19744102, DE-A 19757540) describe catalyst systems
in which the cocatalyst, namely an organoelement compound, is
bound covalently to the support material with formation of an
ammonium salt. A disadvantage of these systems is that they

30 preferably employ tertiary anilines as organic bases and these
are compounds which require particular protective measures in
catalyst production because of their possible toxic or gene-toxic
potential.

35 It is an object of the present invention to provide a catalyst
system based on the covalent fixing of a cocatalyst to a support,
which system avoids the disadvantages of the prior art.

We have found that this object is achieved by a catalyst system

40 based on a specific class of toxicologically acceptable Lewis
bases, which unexpectedly displays high polymerization activities
and gives a good polymer morphology.

The catalyst system of the present invention comprises
45
a) at least one metallocene,
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0732/ 00025 D732/0®d0O25cast one Lewis base of the formula I, MIRIR2R3 (I) 5
where ML is an elenent of main group V of the Periodic Table of the

El ements, R1, R2 and R3 are identical or different and are each a 10
hydrogen atom a Cl-C20-al kyl group, a2Cl-C20-hal oal kyl group, a

C6- C40- aryl grow, gto@é%‘g}%%' glg?ﬂ &[s%ugf 2he qérgﬁllqaa&kyl aryl group or a

C7- CA0- aryl al kyl "gr oup, desired, two radicalS'or, if desired,
all three radicals Rl, R2 and R3 nay be joined to one another via 15
C2-C20 units and at MRB®ER%0ne radical RL, R2 or R&ENs not a hydrogen atom
or not a linear alkyl chain, with the exception of the conpounds

met hyl am e, ani |l i ngherdi met hyl am ne, di et hyl am ne, N-nethyl aniline,

di phenyl ani ne, tringthyd 3 Reembht SNWa3N BEoup & el RHOPYAAYAE: Table of
tributylam ne, N, N%hgeﬁfé” a}lrysl Ine, N, N-diethylaniline,
Nl

N, N- 2, 4, 6- pent anet hy |“ﬁee, ‘di i sopropyl am ne, dicycl ohexyl am ne,

nmet hyl di phenyl am ne, pyridi ne, p-brono-N, N-di net hyl anili ne,

p-ni tro- N, N-di met hyRaniR3 sad Rt jazehydpnbsepHi g, disterdphanyl phosgitime,
trip-tol ylg phosphi naydrdggaheatpmphaspiHmeralkyl( gedly) phenyt)phasphiknel

tri (di nethyl phenyl) ghesphi deq-ti |- Ry yrebwsrhickecyg-haloaryl group, a

L 9N NN Nttt ameihy Lo S prplyinalRg b i6uc, AUPOLIARL group, where,
decyl di (net hyl )am ne odecey di_(Cmet %ﬂ[ aﬁg‘ ne, 3&7 et.l adec {ﬂt{;r’rgf hy 3am ne,
hexadecy! di (et hyl ) &fi {85 = Gut &8cyt t Ror ) B §Re1reds ree ©

ei cosyl di (met hyl ) anFAgicalmdity| BY @R R ) RN he IRADEY I &R @@SdeRgthamivie,

met hyl di (X%t r adecy| FamEneunitshandi phekeaitcpnpanpdical R, R? or R3 is not

nmet hyl di (oct adecyl ) anmhpérodet fatbai 6£imss\l aneae, al¥yldeayin) (wi-tdhutyé) am ne,
met hyl di (decyl ) am nexcegof&it W edichdesohpumaReme Oy BARGY!, dhh demd,) am ne,

N, N- di dodecyl ani |i ng, - N |l ani.Li ng, L adecyl ) (2, 4,
6-tri met hyl ;ni li ni u%%ﬁkglg?immgl'ogg i é 1elT‘!n\rkﬁ_{i%LQI%' b
p

met hyl di (dodecy! ) am g, S ’gi);@;""f’jl ﬁiaﬁ'é“‘%d %‘ieél?gfﬂs‘ﬂ%&% ami ne,

ripropylamine, tributylamine, N,N-dimethylaniline,
N,N-diethylaniline, N,N-2,4,6-pentamethylaniline,
diisopropylamine, dicyclohexylamine, methyldiphenylamine,
pyridine, p-bromo-N,N-dimethylaniline,
p-nitro-N,N-dimethylaniline, triethylphosphine,

25 triphenylphosphine, tri(p-tolyl)phosphine,
diphenylphosphine, tri(methylphenyl)phosphine,
tri(dimethylphenyl)phosphine, trimethyl phosphite,
1,9-N,N,N,N-tetramethyl-1,8-naphthalenediamine,
quinoline, decyldi(methyl)amine, dodecyldi(methyl)amine,

30 tetradecyldi(methyl)amine, hexadecyldi(methyl)amine,
octadecyldi(methyl)amine, eicosyldi(methyl)amine,
methyldi(decyl)amine, methyldi(dodecyl)amine,
methyldi(tetradecyl)amine, ethyldi(hexadecyl)amine,
methyldi(octadecyl)amine, methyldi(eicosyl)amine,

35 decyldi(n-butyl)amine, methyldi(decyl)amine,
dodecyldi(decyl)amine, octadecyldi(decyl)amine,
N,N-didodecylaniline, N-methyl-N-dodecylaniline,
N,N-di(octadecyl) (2, 4, 6-trimethylaniliniumamine,
cyclohexyldi(dodecyl)amine, methyldi(dodecyl)amine,

40 di(i-propyl)amine and dicyclohexylamine,

c) at least one support,

d) at least one organoelement compound which is made up of
45 units of the formula II



c) at least ons2A0QQ28t, d) at | east one organoel enent conpound which is
made up of 45 units of the formula Il 0732/00025 3 Ra4M2(-O M2Rb5)c (I11)
where 5 R4 and R5 are identical or different and are each a hydrogen atom
a hal ogen atom a Cl1-C40 group, in parjicular Cl-C20-al kyl,

C1- C20- hal oal kyl , - 3 _kexy, C6- C20-aryl - hal oaryl,

C6- C20- ar yl oxy, % (aryFl %‘k)}F C7- C40- hal oaryl(gf Cr7- C40 al kyl aryl,
10 C7- C40- hal oal kyI aryl or R4 is an -(0OSi R3 group, vvhere R are identical or
different and are ad'™h@&fined for R5, 15 M2 are identical or different and
are each an elenment of nmain group IIl of the Periodic Table of the

El enents, snd a, b a@dafdax®e aeacmd@:mtidatlegerdﬂffeken% aﬁd3a@ﬂ¢a@h+ab +c is
not eaual 10 0., and iaecoun! s ) DRNIGGGD 4R, SUEPRL o

[MBR6d) e (111) 1 25 RAF&HEY ?v%ru%s)l PO eﬁ%‘%&ht%&ﬁ%‘% g%‘é’ﬂ; |5”%ﬂwo?fway'of
the Periodic Tabl e GfCetr@rElenBemnCeo-0RE Yar cCéthentFERIORY di ff erent and
are each a hydrogen Cra€omarylhikpher€ra€ombedoarlial®q gFfotfyo-abkypkanyileul ar
Cl- C20- al kyl, C6- CAQ7acyj-haCdaléprarpll kgt i aG7-C8{RAlGKYLAT Wherdbrdats an

i nt eger froml to 3 Rdtechs &0 dlrfff‘égéﬁtfafrﬁfna%et 8s 4defirRbieESRCES i S given to
Lew s bases of the formula (I) Rl, 40 R2 and R3 are identical or

different and are eahah oen ato Cl- C20- al k
Cl- C20- hal oal kyl gr %p, r%’rf(ﬁa?ﬁenﬁ "(‘%d@ﬁfyﬁ %a‘? e]gfr’“(?ﬁ} °f
C7- C40- al kyl aryl gr mnosraup G?IIC&?G EP?I%Wdlﬁr"éﬁ%le wfeitée *e‘t‘ﬁgﬁsrreéndtv\o
radicals d all three radicals Rl, R2 and R3 may be joined to one anot her
via 45 C2-C20 units ggnth ahdl €aate eaenr afli rtdegBt, 0 R21 pr2 B BSamd Aar+omak €
group which has fromgnbe QueLnron, ahras: ARGVERENPEy BHRSH ot b

support,

20 and, i1f desired,
e) at least one organometallic compound of the formula III

[M3R64]e (IIT)
25 where

M3 is an element of main group I, II or III of the
Periodic Table of the Elements,

30 Ré are identical or different and are each a hydrogen
atom, a halogen atom or a C;-C40 group, in particular
C1-Cyp-alkyl, Cg-Cyo-aryl, C;-Cyp-arylalkyl or
C;-C40-alkylaryl,

35 d is an integer from 1 to 3 and
e is an integer from 1 to 4.

Preference is given to Lewis bases of the formula (I) in which R?,

40 R? and R3 are identical or different and are each a hydrogen atom,
a C;-Cygp-alkyl group, a C;-Ciyp-haloalkyl group, a Cg-Cygp-aryl
group, a Cg-Csp-haloaryl group, a C7-Csp-alkylaryl group or a
C7-C4p-arylalkyl group, where, if desired, two radicals or all
three radicals R!, R2 and R3 may be joined to one another via

45 C,-Cyp units and at least one radical R!, R2 or R3 is an aromatic
group which has from 2 to 20 carbon atoms and may be substituted
and/or contain hetero atoms selected from the group consisting of



and/ or cont 07182¥0@025 at ons sel ected fromthe group consisting of
0732/00025 4 P, 0, Sand N, with preference being given to at |east one
radical Rl, R2 or R3 being an al kylaryl group, in particular a benzylic
group. 5 Exanples of Lew s bases of the4forrrula (1) are

N, N-di met hylcy¢] oley Jiat&“ Qﬁ %NR?%% 8¥§L$h§‘f%ln TLN&e 1east one
(ﬂeéf‘ﬁyf‘

N, N-di met hyl i sopﬂr p
N,N—d|nethy| ﬁ ¥ 2 Oﬁ %ﬁFHFn%FOWR) in particular a

N, N- di et hylllﬁé’rﬁ’}llﬁnﬁwp N, N- di et hyl i sopr opyl ani ne,
N, N- di i sopropyl met hyl am ne, N, N-dii sopropyl et hyl am ne,

N, N- di met hy | gpasipaeend ¥ | mawine babed-¢lf rerehybeyel Lhapnt apyl am ne,

N, N- di et hyl cycl ooct anyl am ne, N, N- di et hyl nonanoyl am' ne,

N, N- di et hyl pen 1 et hyl ¢y teny

N, N- di et hy Cﬁ/ ooc faycqo’hex eeft)réll ﬁ éh%% cé’l% ﬁ BPfamit?,

N- benzyl d| W%HPX F‘H’r’éﬁ'h)ﬂ ﬁfih%th%tﬁ’é‘zﬁiﬂ‘b‘&ﬁ'yl am ne, N- benzyl
tert-butyl ari rrl‘é-dlmRIthYJhTWOlNlNlm met/Myrdae by errediodniidéne ,

N- benzyl ety anedimathyihen\lamhay) i 6,0pddpyhaid suproiybeniyd et hyl am ne,
N-benzyl et hyy mﬂda&sogﬁowl%%yhaﬁumewh«eamyé.@@dwletnylamme,

Nﬁfgzﬁétﬁ Ft@q\p-\éll ﬁ&apg%f rﬁ%'peﬁhr 19?2{:: ?(Jl 9 é;%xcloheptenylamlne,
N, N- di et hy|¢§b‘6‘€ﬂ'§¥ hangylamine,

N, N- di met hy|N3l-5dR pvé?ﬁqﬂépentxﬂﬂphﬁrhwmzdhﬁ qy&tl%amwlamlne:

N, N- di et h?lumﬂmphpvb@uqﬂlmneylwmedl e Nhgieshulopeangy banine,,

N, N- di met hy| N-beneyyHime eyl abdible i meddndy1d1 Bekyl adiinee,

N, N- di met hy|N-%’é?ﬁE/|j!M{19ﬁIHn\ﬁ.r@”NﬂBenz Netilittrsﬁ em?;m@e'[ hyl pentyl am ne, 30
N, N-di met hyly g&%&?i' ﬁg_[ﬂ:d/nﬁ%w&t 1% Eﬁ —%%th?é‘Ely}ll%@eggamlne,

N:N:g:gg:ﬂylﬁ ? %amlhe, - en eth§¥£ﬁ&ne, benzylethylamlne,

N, N- di me @ll Nﬁ%ﬁﬂyﬂa?ﬁwlﬂthwa?mw N-DensY hyd byl ARt elamine, or
N, N- di rret hy| N-bemgyhplipesadinei-ne, N, N-di met hyl - 4- met hyl hexyl ami ne, 35
N, N- di net hyl - 5- net hyl hexyl am ne, N, N-di net hyl - 2- et hyl pentyl am ne,

N, N-di met hyly &_@mmﬁms\a;&@pp%mﬂaé\k q Iiﬁeam{éeh?ylpfzaaﬁkwaﬂr@ﬂ ne,
N, N- g' met hy':g 'ﬁﬁ‘é Péq\xﬁﬁé | ;:h)é&ﬁ?f_n% 1.0y ¢leabexyh A e,
N, N-di nme nz a%ﬁfn%'#e G é’

N. N di me amln O%l% j%—methylbutylamlne,

N, N- di rret hyluﬁiﬂéﬂ‘?FhﬂT%mtmaPWéYmm% ni Rydimgrdhyl grie hepentylamine,
N,N-dimethyl-2-hexylamine, N,N-dimethyl-3-hexylamine,
N,N-dimethyl-2-methylpentylamine,
N,N-dimethyl-3-methylpentylamine,

30 N,N-dimethyl-4-methylpentylamine, N,N-dimethyl-2-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, N,N-dimethyl-4-methylhexylamine,

35 N,N-dimethyl-5-methylhexylamine, N,N-dimethyl-2-ethylpentylamine,
N,N-dimethyl-3-ethylpentylamine, N,N-dimethyl-2-propylbutylamine,
N,N-dimethylcycloheptylamine, N,N-dimethylmethylcyclohexylamine,
N,N-dimethylbenzylamine, N,N-dimethyl-2-octylamine,
N,N-dimethyl-3-octylamine,

40
N,N-dimethyl-4-octylamine,N,N-dimethyl-2-methylheptylamine,
N,N-dimethyl-3-methylheptylamine,
N,N-dimethyl-4-methylheptylamine,
N,N-dimethyl-5-methylheptylamine,

45 N,N-dimethyl-6-methylheptylamine, N,N-dimethyl-2-ethylhexylamine,
N,N-dimethyl-3-ethylhexylamine, N,N-dimethyl-4-ethylhexylamine,
N,N-dimethyl-2-propylpentylamine, N,N-dimethyl-cyclooctylamine,

—1
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ethyl- N5 ﬁ
et hyl -&Maeph&h%@thmlwwlemmeq 3NpBpigthyilneyc lohexylamine,
et hyl -N,Mrepeyhplr 2réhephly hamli et h W, N2d het gl 43e-hgbayl areine,

ethyl-

o3 aywddozsept yl am ne, N, N-di net hyl - 4- et hyl hept yl am ne,
-5-net hyl heptyl am ne, 45 N, N-di net hyl - 6- met hyl hept yl am ne,
- 2-et hyl hexyl am ne, N, N-di net hyl - 3- et hyl hexyl am ne,
-4-ethy|hexy|anine N, N—d%gethyl 2- propyl pentyl am ne,

.o 73
NdR gf 3By afs freny Aminey -giprBpyisoRmgey Lamine,
HNyGieER T?e-bum We hy Nsgbathy kifobatylamine,
-RNpdiaeyphpahd hrpently Namlit h, N3dperit gl -Srpretylamine,

-, vvat By hpiit z,dnwfwebuey Ddndinet, hit| n3a TRINDY L BLbhed IRy 1 8mine,

et hys qvqi.aeeewi@,ml #d,h |N2c'i 1afi‘-ESx ylamine,

Eﬁll“f—ﬁ Mﬁ&% ﬁi gt Sesitonanine:

3 'a\‘}ﬁt alogpey “&Pﬁyl Ja#@x i riigidy Lpentylamine,

ﬁﬂﬂh@ﬁhﬁ@%@@t?@amﬁ& @, aLRYb Ky BBkt ReXYd 8/ TaR€ne , N
ﬁ“ﬂiﬁxkb ij”Hé%ﬁ lﬁgﬁf* '%Ehyh 3 &gél Ee@tﬁgfg?fmgxylamlne,

L SR ST L

ArPrer k- TQ?QY&P%?PXAaW}HSGtyrgnﬁ%ﬁ$ YN RFEFQRM%FPIgléﬂ%Wﬁwun ne,
N%Nm@ﬂ?tbhiqu?1°hNPFyéﬁmanﬁylN2Nﬁét¢ﬁhﬂi@ptyyEWNQﬂphexylamlne,
-B-NvetibyhyBpEndydamnee, N NNddeehpy42-borglaypinept yl am ne,

i et hyl -ﬁm&byhﬁﬂmwc&waﬁlne N wwduséby r-ﬁrJaseﬁ;banhﬁm yl am ne,

N?'Netdlﬂk -‘?r[@t'ﬂ lhgﬁgégﬁlﬁeﬁt / : 2\? Igff'h@ tylamlne,
O§EF§ ;

gﬂyl y eﬁgylamlne,

met hyl - N-é‘l -5 Jo m&ﬁbﬁéheWWF:WebzmetQYBu?wtdm%xylamme,

N- net hyl - ?@eﬂAﬂrﬂnsébﬂlyﬂ1ﬂhhméhe$¥lnmﬂp¢h-Nh§f¢aﬂthzlpéﬁeyhxmhexwiamsne,

N- et hyl - N- at,nHdi 8t peht 3dpamppepenty Inamtihygl, - B widiyth refdyddutyybabhae,
NWHW'NmmwﬁmﬁﬁMMWWmﬁmﬂ%%wwPWHWMWmmmeﬁm,
N- et hyl - N- & r?&éll:h lhﬁ— 1! 1@8@{ NNel’;lMylg’ h@@@f‘@ﬂﬁtyl%ﬁne,

N Nwathglﬁ% i

N- et hyl -

30

35

40

45

ﬁﬂgne, N-methyl-N-ethyl-2-pentylamine,

1$FF ¥ n@n?ﬁh%&;ﬁr??%ﬁW%ﬁ?lneN-nethyI N- et hyl - 2- et hyl but yl ami ne,

N-methyl-N-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,
N-methyl-N-ethyl-2-methylpentylamine,
N-methyl-N-ethyl-3-methylpentylamine,
N-methyl-N-ethyl-4-methylpentylamine,
N-methyl-N-ethyl-2-ethylbutylamine,
N-methyl~N-ethyl-cyclohexylamine, N-methyl-N-ethyl-2-heptylamine,
N-methyl-N-ethyl-3-heptylamine,

N-methyl-N-ethyl-4-heptylamine,
N-methyl-N-ethyl-2-methylhexylamine
N-methyl-N-ethyl-3-methylhexylamine,
N-methyl-N-ethyl-4-methylhexylamine,
N-methyl-N-ethyl-5-methylhexylamine,
N-methyl-N-ethyl-2-ethylpentylamine,
N-methyl-N-ethyl-3-ethylpentylamine,
N-methyl-N-ethyl-2-propylbutylamine,
N-methyl-N-ethyl-cycloheptylamine,
N-methyl-N-ethyl-methylcyclohexylamine,
N-methyl-N-ethyl-benzylamine, N-methyl-N-ethyl-2-octylamine,



N- et hyl - N- ¢34 rogogdsphexyl am ne, N-net hyl - N-et hyl - 2-heptyl am ne, 35

N- et hyl - N- et hyl - 3- hept yl am ne, N-net hyl - N-et hyl - 4- hept yl am ne,

N- net hyl - N- et hyl - 2- met hyl hexyl am ne N- et hyl - N- et hyl - 3- et hyl hexyl am ne,
40 N-rnet hyl - N- et hyl - 4- net hyl hexyl am ne,

N- et hyl - N—ethl- - exyl am ne, I&rrethl-l\l—eth 2- et hyl pent yl am ne,
N- net hyl - I h?sl ebﬂ'fﬁﬁﬁé'gnﬁyP%W]r?é“meN H‘E’P%}}YlN-Né?Hg Y1-ARCEEYABLIRSA ani ne,

45 N- net hyI anGtthyl Fyeihyiegtpethy Jheptylamine,

N- et hyl - N- et-mgichpes e thwd -0 hratyhyhepe y lahimeet hyl - N- et hyl - benzyl am ne,

N- et hyl - N- @Jﬂaélthgioﬁ.tég}@maemeg? HePRO28mbne N- Met hyl - N-et hyl - 3- oct yl ani ne,

N- et hyl - ﬁ @I‘-@-m & r@%@lha&kr@é hyI 2- met hyl heptyl am ne,

N- net hyl - 21 hl:ﬁ WH ?a&}xlﬂ’& 1

N- et hyl - 'H% ATy e t’éf‘é ptylamine,

N- et hyl - Néiwfthzzln%ﬁﬁmﬁe r§ERpiheKylamine,

N- et hyl - N- e\t-h\plthﬁlﬁmmyae@t-ytmm,ylamlmt hyl - N- et hyl - 2- et hyl hexyl am ne,

N- et hyl - N- el-melch31 efifadHyaxylathykhexylafighdy| - N- et hyl - 4- et hyl hexyl ami ne, 10

N- et hyl - N, e ek n lpﬁ_cggﬂ vaeAL ¥l&g IentyMafBidly| - N-et hyl cycl ooct yl ani ne,

N- net hyl - rr% (ﬂgkg@gg; %b%'g N-net hyl di i sopropyl am ne,

N- net hyl b| s( ug g { soput yl ) ami ne,

N- et hyl bi s (oGERYyTY aﬁﬁqﬂ’éf diﬁeﬂl F§3( 'yl ) ani ne,

N- et hyl bi s(-meshk qiblﬁfgﬂl}?@mlﬂ@lne Mrﬁ?h?l’bbbﬁ(@ﬁbéwy)m%ﬁ ) am ne,

N et hyl di cyeirepbplyisisobutyN) aretre, Bi-sélhnkbdad (Rapeneyl)amine,

N- et hyl bis(xﬁqd&nyhbim(i Npenthi yRhingd bthtH?IMH(Deﬂéyh9mﬂﬂﬁ,) amine,

- et m bi 2&»3 mﬁ !LMJ@ -)-Ytlhe)tﬁ g Bge ﬁ%ﬁﬁaetmd@e hél éfw;lr]&ﬁe,tlxmam ne,

N- et hyl bi s(‘g ey 'P é% YL pmi m%{) Xigyﬁ%p%‘% ?‘é PiBde,

N- et hyl bi s(&'“ﬁéE? b %ﬁ'ﬁ? thy Iaﬂ‘rl§ 2- net hyl hexyl ) am ne,

N- net hyl bi s(MB-meshH bm&%ﬂn)eahmaenww@myeb. s( 4- net hyl hexyl ) ami ne,

N- et hy| b2 (:6-methhybheid-Hmedhiyhpent 5 alinet hy+rw tdhiy2beés hy+eigytlphyph) aveine,

N- et hyl bi s(3neichyl @efdlohettyDemindy My hPls{-2phepyy Dininean ne,

N'”Ethylb'S(ﬁaﬂékﬂpfﬂiydﬁiﬂgpQ9l)amine, N-methylbis(4-heptyl)amine,
N-methylbis(2-methylhexyl)amine, N-methylbis(3-methylhexyl)amine,
N-methylbis(4-methylhexyl)amine, N-methylbis(5-methylhexyl)amine,

25 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, N-methylbis(2-octyl)amine,
30 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,

35 N-methylbis(5-methylheptyl)amine,

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,
N-methylbis(dimethylcyclohexyl)amine, N-ethyldiisopropylamine,

40 N-ethylbis(2-butyl)amine, N-ethylbis(isobutyl)amine,
N-ethylbis(2-pentyl)amine, N-ethylbis(3-pentyl)amine,
N-ethylbis(2-methylbutyl)amine, N-ethylbis(3-methylbutyl)amine,
N-ethyldicyclopentylamine, N-ethylbis(2-hexyl)amine,
N-ethylbis(3-hexyl)amine, N-ethylbis(2-methylpentyl)amine,

45 N-ethylbis(3-methylpentyl)amine, N-ethylbis(4-methylpentyl)amine,
N-ethylbis(2-ethylbutyl)amine, N-ethyldicyclohexylamine,
N-ethylbis(2-heptyl)amine, N-ethylbis(3~heptyl)amine,



N- et hyl bi s(oesapdooz8 ohexyl ) am ne, N-net hyl di benzyl am ne,
N- et hyl bi s(2-octyl)am ne, 30 N-nethyl bis(3-octyl)am ne,
N- net hyl bi s(4-octyl)am ne, N-nethyl bi s(2- et hyl heptyl ) am ne,
N- et hyl bi s( 3- net hyl heptyl ) am ne, me4 hy| bi s(4 met hyl heptyl ) am ne, 35
N- et hyl bi s( b| s( hept am ne,
N- et hyl bi s t‘g' gﬁﬁg% g‘yé)ﬁé’% ing rré‘{l%% F‘Hﬁ? ﬁér‘ﬁ“ﬁ
N- net hyl bi s(l‘h'eé'*thﬁ Phelmethvibexy N amingy | Br%*(lzclﬂ%léﬁrm@mxﬂﬂyeammemlne,
N- et hyl bi s(®4ethydbis( 5-awetiny l1heky strhiylehi §¢elempltthisl(@yetinhipenitydyanine,
N—ethyldlISCNNé&myhBﬂé(E%eﬁH&lHeﬁtﬁyiiﬁrﬁéz bUéUﬁQEBﬁsQQrpropylbutyl)amine,
x ZE Eg: E: S§ '@-%Q%gibl@(@ﬁﬁohe éﬂxq'les( f- Q@ J)sa(me@gam%clohexyl)amlne,
N-et hyl bi s 3"%%@1 XP ﬁ@ﬁ lrha S& eetthé'leal c cI opg’:ﬁ AF ne
N- et hyl bi s ctyl) QP Cﬁg yamine,
N- et hyl bi s( Zi-matthw p%ha-yne)télmlheptn‘s) aw-l@tehbeﬁe@u@-hmﬁ Byhetnthhepanl hamine,
N- et hyl bi s( Av+ehiytbps 4 ynetanyilhepty N-aatilmel, b sé thydithigl buhet hydmepeyl ) amine,
N-et hyl di gy ol-heyibas] 618methifibb *iﬂéﬂi%ebeﬁlé%ﬁyiﬂlgi2 -ethylhexyl)amine,
N- et hyl bi s( \?N_f'é% tl@(@ riﬂh ﬁég P %e, N%Wl@ M )lﬁglngﬁ"e,

I

MR & s e S A e

N- et hyl bi s( sty Béﬁ methvieyclahesHyRRiRE 8- et hyl pent yl ) ani ne,

N- et hyl bi s( 2- propyl butyl)am ne, 5 N-ethyl bis(cycl oheptyl)am ne,

N-et hyl bi 3% retampllegcodhmantiraianky prefetrbygtdbddesnayk) benzyelamine,

N-et hyl bi s( 2v0eny laﬂ%éﬁhylleﬁEEYﬁiB 16¢E¥H fﬂﬂﬂﬂ%y N-benzylbutylamlne,
N-et hyl bi s apL A nuthh §hiyd PipC b_y b\?—%ﬁ\ ﬁglé]ﬁ-rylendlamlne,

ﬁitﬂilﬁls(?’ﬁﬂnﬁéﬁh g’éz %é‘f‘%ﬁbﬁé‘% PRI epty1) i e

N et hyl bi s( 2IReRFVABSR FRNehhE L anEReTy | hexyl ) ani ne,

N- et hyl bi 29 MmNhekwl)mmhylmmmy Wbbsp@ybfbwﬂepyhewzmme, or

N- et hyl bi s( ay<demagliplipewazieme. N-et hyl bi s(di net hyl cycl ohexyl)am ne. 15
Exanpl es of particularly preferred bases are benzyl am ne,

N benzyl di ekt iqubage 1% hengrbdl ef%ﬁ%é?a%gy?r : Nz BT ¥ 2° suppbienzy!

b |
N benzyl Zt PRSP BHﬁ‘gg’XFﬁlﬁs EXHRTIANLG BHdS S #Fafi hison

N-benzyl e ﬁﬂ’b}lﬁeneal‘Q’BlW“béﬁi-?Pcla Séﬂ‘h%%ﬁﬁrné%lltesr Mgo,” Zr0y,

N- benzyl - 2- phighy| BiOpyl §aPneZnd, TRObeNanCPE pe80s NeCaCO3, MgCly, NaySO4,
Al,;(S0O4)3, BasO4, KNO3, Mg(NO3),, Al(NO3)3, Na0, K;0, Li,0O, or
mixed oxides, in particular silicon oxide and/or aluminum oxide
and/or Mg-Al mixed oxide. The support may also comprise at least

30 one polymer, e.g. a homopolymer or copolymer, crosslinked polymer
or a polymer blend. Examples of polymers are polyethylene,
polypropylene, polybutene, polystyrene,
divinylbenzene-crosslinked polystyrene, polyvinyl chloride,
acrylonitrile-butadiene-styrene copolymer, polyamide,

35 polymethacrylate, polycarbonate, polyester, polyacetal or
polyvinyl alcohol.

The support has a specific surface area in the range from 10 to
1000 m2/g, preferably from 150 to 500 m2/g. The mean particle size

40 of the support is from 1 to 500 pum, preferably from 5 to 350 um,
particularly preferably from 10 to 200 um.

The support is preferably porous with a pore volume of from 0.5
to 4.0 ml/g, preferably from 1.0 to 3.5 ml/g. A porous support

45 has a certain proportion of voids (pore volume). The shape of the
pores is usually irregular, frequently spherical. The pores can
be connected to one another by small pore openings. The pore



The support @FE32/00028!S i norganic or organic solid. The support preferably
conprises at | east one inorganic oxide such as silicon 25 oxide, alum num
oxi de, alum nosilicates, zeolites, MO, ZrQ@2r Ti 02, B203, CaO 2ZnQ, Th02,
Na2CO8, K2CO8, CaCO8, MyCl2, Na2SO4, AR2(SO4)3, BaSO4, KNGB, My(NO3)2,

Al (N0O3) 3, Na20O K20, .Li20Q _or..m xed oxides, in particular_sil.icon oxide
and/ or al uni CSRF oS RS ACHA- °Wﬁ%a?8to§iEﬁLé%TH@'sE%%dﬁﬁrqiﬁ eafRape
conpri se at ?ledde BOTOMR FHPPKEr derenfs gnhshe pitaretreptiefpolanderan be
crossl i nked potegwder or sphegligerbr DherpdrtErdepdize of pbé ysupmrar ean be

pol yet hyl eneset pl Ypy Ofys Bed, vRDhy putNexafply Sty @R9ogenic milling

di vi nyl bengengs Jrosskikgd pol ystyrene, polyvinyl chloride,
acrylonitrile-butadi ene-styrene copol yner, pol yam de, 35 pol ynet hacryl at e,
pol ycar bonat e, polyester, polyacetal or ol yvinyl al cohol, The support has
a specific sth¥ 5@&32%5 ?Xg of sHRR BLESAPEOLRYEILIOHOCAPPILSSS 8Fela®TY from
150 to 500 noYe).orpaaoedereniacemppend conpadspng tundtsupforhe i forimudm (I¥ob 500
m pref erabl s facoatBlyoiSGHA ymact pee telemiarl yepmpfundabbye fexemck0 ik og 28¢h m
The suppolip & dUnpbahadlyr RAEOUSIMhLd @ INOLE WildHT®20{s fHEn0eb alunihu@.

m /g, preferably from1.0 to 3.5 ml/g. A porous support 45 has a certain
proportion of voids re vol.une). The sha of th res is,usual

i rregul ar, fT%?]lfé’ﬁPP%ggp%oé'}qrd‘ﬁf‘p%fh * psoPgng%nEorﬂ'}éﬁ@ogﬁ&t%ad’ 5 6ﬂejc%‘?1ot her
by snmal | porEBhafi AgEONMEE F5r e HMEA0GYSLIEC F &ageetike PigrBeabl It from
about 2 to 50s rehsoThespibld dlox twaper mefret hbepiradusonpppnds cpopshdindn t he
after-treasnemitsaod €¢he fermular QU ato Morspltmers| triferpadd indlghesi ze of
the support g£adbdi@teSeWitld oMY afEEhé € by aklRs &OMeRM8NRE£d-HWEeCT YOgeENi C

mlling 5 ang/.qr. sieyi0d,, U&%d%ﬁrsﬂiféﬁ I%ggggg?ldbof t he present invention

conprises at |east one organoel ement conpound conprising units of the
formula (11)_as cocatal ytically_active chem cal conpound. Preference is

gi ven 10 to ToHSFERdsCofat e tEERMY AHLIVE PRIFIAIFTRDL] SOMRAEES0R) ah&¥R num
The conpoldfdtkeformyilag (FV)t @ndf (Yhe fornula (11) can be in the formof a
nononer or a linear, cyclic or cage-like oligoner. It is also possible for
two or nore chem cal conpounds conpri sing 5 units of the fornmula (11) to
formdinmers, trimers or higher ‘qssoci ates Wth one anohher by means of

Lewi s aci d-base interactions or\condensatilon react i;rﬁs. Preferred

cocat al yt izgal |y active organoel en}sBi-—e@napemhdsOi)—I&\\(e

R R° v)
R
R R’
\A' ) é )
30 A Al
R® R® V)

where R4 and R> are as defined under formula (II).
35
Further cocatalytically active organoelement compounds which can
be used according to the present invention are compounds in
general which are formed by reaction of at least one compound of
the formula (VI) and/or (VII) and/or (VIII) with at least one
compound of the formula (IX),

R{"B+XR7) VD
g

40

45



20 the formgyae /0ogrsand (V), 25 30 RS R4 RS B OA-OB/ R5/ \R5 RS R4 RS
\' I / Al-0-B-0-Al R5 \R5 where R4 and R5 are as defined under formula
(‘11). 35 Further cocatal ytically active organoel enent conpounds whi ch can
be used according to the present inventjon are conpounds in general which
are formed by reaction of at |east one conpound of the fornmula (VI) and/or
(V1) and/or (M 11) with at |east chg&B—A—GX:—e-anmé‘}d of the fornula (104I) R
49gTXF~/ g 45 0732/00025 9 R24B X BF 5 10 15 | Ra/B\O/B\R4 h 20 (VIl1I)
where R7 is a hydrogen atom or a boron-free Cl- CAO group such as

Cl- C20-al kyl, ©6-C20-aryl, C7-CAO-arylal kyl or Cr-CA40-al kyl aryl and ﬁ and
R5 are as eflned under fornula (rr)y. 25 R s an el ement of main grd&@

of the Periodic Table of the Elenments or an NR group, where Ris a
hydrogen atom or a Cl-C20-hydrocar bon ra cal such as Cl-C20-al kyl or

Cl-C20-aryl, f is an integer fromO t gis an integer fromO to 3,
where f + g is not equal to O, and S an Hﬂteger from1l to 10.

10 HA//’ \\\ //"\\
IX
. Ts (1X)
=1 A'\Rs
h
20

where R7 is a hydrogen atom or a boron-free C;-C49 group such as
C;-Cyp=~alkyl, Cg-Cyg~aryl, C;-C4p-arylalkyl or Cy;-Cyp-alkylaryl and
R4 and R3 are as defined under formula (II).

25
X is an element of main group VI of the Periodic Table of the
Elements or an NR group, where R is a hydrogen atom or a
C,-Cyg9-hydrocarbon radical such as C;-Cyp-alkyl or C;-Cyg-aryl,
f is an integer from 0 to 3,

30 9 is an integer from 0 to 3, where £ + g is not equal to 0, and
h is an integer from 1 to 10.

Examples of cocatalytically active compounds of the formulae (IV)
and (V) are

35

F
F F
F F
H,C—Al-0-B-0~Al-CH,
CH, CH,

45



Exampl es of gmatedozs cally active conpounds of the fornmulae (1V) and (V)
are 35 40 F' | NF H3CGAI-OB-OAI-CH3 CH3 CH3 45 0732/00025 10 5\ | '
Al-OB-OGA 10 15 20 25303540 HI r /- CH3 AI-OB-OGCAl H3C / \--CH3
45 5 10 15 20 25 30 35 40 45 0732/ 00023 4CF-~ CAl CFi 3 11 0732/00025 12 5

F
F F

5 %A.oao,ﬁ
A

10
Ho— : F —CHg

15 _ A-0-B-0-Al__

F F F
20 F F
F F
B—O0O Al 0—B

F
F F F F
25
F F F F
F F

30
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10 15 ---Al o713570gd28e organonetal |ic conpounds of the fornula (I11) are
preferably wuncharged Lewis acids in which Md is |ithium nagnesium and/ or
alum num in particular alum num Exanples of preferred 20 organonetal lic
conpounds of the formula (I111) are trigethylalum num triethylal um num
triisopropylal um num trihgxylaluninunl trioctyl al um num
tri-n-butylalumnum triispbutylalumnumtri-n-propy¥al um num
triisoprenylalum num gdi ->hylaiuninun1noqp§hlo%ide, di ethyl al um num

nmonochl ori de, 25 dii sobut ¥ num nmonochl or Bde; gl 'um num
sesqui chl pri de, ding
s opropyl al um num hydr | el

sesqui chl ori de, ethylal al um num hydri de,

di et hyl al ugn num hydri de; et hyl al um num

trimethyl siloxide, dinethylpalum gum qtr gi-hyd s+lgoxi de phéehnyl al ane,

pent af | uor ophenyl al ane and 80 o-woly?alane. The |met al Locene conpounds

present in the catalyst systemof the presgnt inven%ion can be, for

exanpl e, bridged or unbridggo . ¢Cl opent ath,&r onpl exes as are

descri bed, for exanple, in 35 [EP- A0, 129, 368, 0, 561, 479,

EP- A- 0, 5499 304 and EP-A-0, 5765870Aonocycl opent at enyl conpl exes such as

bri dged ani docycl opent adi ellyl cgnpl ees asFare descFibed, for exanple, in

EP- A- 0, 416, 815, pol ycyclic cycl opent adi enyl co exes as are described,

for exanple, in EP-A-0,632,063, p-ligand-substituted 40

t et rahydropent al enes_as fare descri bed, for exanple, in EP-A-0, 659, 758 or

a-Iigand-substituted: ef\[ ahydr oi ndenes as are described, for exanple, in

EP- A- 0, 6615 300. It i 0 possi ble to use organonetallic conpounds in

which the 45 conql@x i gand does not contain a cycl opentadi enyl |igand.

Exanpl es of sugh gonpo nd$ ar g, di am ne conpl exes of netals of transition

groups 111 and @ e Peri Iai c Table of the 0732/00025 13 Elenents, as
[

are descri bedg xaﬁﬁLg, D.H MConville et al, Macronol ecul es,
1996, 29, 5241 aifd ¥ H MAOnvilde et al, J. Am Chem Soc., 1996, 118,
10008. Di2%ine conpl exes ofl metals of transition group VII1 of the
Periodic Table of the Elemgntsg(e.g. 5 Ni 2+ or Pd2+ conpl exes) as are
descri bed by Brookhart let & Am Chem Soc. 1995, 117, 6414 and

Brookhart et al, J. @

25
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35 E c
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F F
- F F i
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Soc., 1996, df2/6¥025 can al so be used. Furthernore, it is possible to use
2,6-bis(imno)pyridyl conplexes of netals of transition group VIII of the
Periodic Table of the Elenments (e.g. 10 Co2+ or Fe2+ conpl exes), as are
described by Brookhart et al, J. Am @hem Soc. 1998, 120, 4049 and G bson
et al, Chem Conmun. 1998, 849. It is also possible to use netallocene
conpounds whose conpl exing |igand contains heterocycles. Exanples are
described in WO 98/22#88, A5 20 Preferred netal |l ocene conpounds are
unbridged or bridged pounds of the formula (X), (X) 25 30 where M4 35
40 45 is a netal of tr3 gion group I'Il, 1V, Vor VI of the Periodic

: in particular Ti, Zr or H. R8 are identical or
different and a 2 BQ hydrogen atomor SiR3, where R are identical or
di fferent andrane_each aO<h ep-@tom or a Cl1-C40 group such as
Cl- C20-al kyl, CI-C1B-fl uorval kyl[, Ci1-C10-al koxy, C6-C20-aryl,
C6-C10-f|uoroaryf, C6- C10- apyl oxyy, C2- C10-al kenyl, C7- CAO-aryl al kyl,
C7- C40-al kyl aryl or C8-gC40-aryl al kenyl, or R8 are a Cl-C30 group such as
Cl- C25-al kyl , e.g. pet) h gert-butyl, cyclohexyl or octyl,
C2- C25- al kenyl, C3-Q yl, C6-C24-aryl, C4-C24-heteroaryl such
as pyridyl, furyl o - C30-aryl al kyl, C5-C30- het eroaryl al kyl,
C7- C30-al kyl aryl, ©5-Q80-al'’kylfet €roaryl, fluorinated Cl- C25-al kyl,
fluorinated 0732/ 00025 "14 C6-C24-aryl, fluorinated C7-C30-aryl al kyl,
fluorinated C7-C30-al kylaryl or Cl-Cl2-al koxy, or two or nore radicals R38
may be jol®ed to one another in such a way that the radicals R8 and the
atons of the cycl opentadi enyl ring which connect 5 themforma carbocyclic
or het er ocycThe ctgagpretrdligesygompounds of the formula (III) are preferably
uncharged Lewis acids in which M4 is lithium, magnesium and/or
aluminum, in particular aluminum. Examples of preferred
organometallic compounds of the formula (III) are
trimethylaluminum, triethylaluminum, triisopropylaluminum,
trihexylaluminum, trioctylaluminum, tri-n-butylaluminum,
triisobutylaluminum,tri-n-propylaluminum, triisoprenylaluminum,
dimethylaluminum monochloride, diethylaluminum monochloride,
25 diisobutylaluminum monochloride, methylaluminum sesquichloride,
ethylaluminum sesquichloride, dimethylaluminum hydride,
diethylaluminum hydride, diisopropylaluminum hydride,
dimethylaluminum trimethylsiloxide, dimethylaluminum
triethylsiloxide, phenylalane, pentafluorophenylalane and
o-tolylalane.

20

30

The metallocene compounds present in the catalyst system of the
present invention 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
EP-A-0,576,970, monocyclopentadienyl complexes such as bridged
amidocyclopentadienyl complexes as are described, for example, in
EP-A-0,416,815, polycyclic cyclopentadienyl complexes as are
described, for example, in EP-A-0,632,063, p-ligand-substituted
40 tetrahydropentalenes as are described, for example, in
EP-A-0,659,758 or m-ligand-substituted tetrahydroindenes as are
described, for example, in EP-A-0,661,300.

35

It is also possible to use organometallic compounds in which the
complexing ligand does not contain a cyclopentadienyl ligand.
Examples of such compounds are diamine complexes of metals of
transition groups III and IV of the Periodic Table of the

45



whi ch may i pf3gpdoRssubstituted, R9 are identical or different and are
each a hydrogen atomor SiR3, where R are identical or different and are
each a 10 hydrogen atomor a Cl-C40 group such as Cl-C20-al kyl

C1- C10-f | uor oal kyI Cl- C10- al koxy, C6- 34- aryI C6- C10-f | uoroaryl

C6- C10-aryl q - C10- al kenyl Cr- C40- a C7- C40- al k

C8- C40- ar | aﬁ)iﬁé‘ﬁ FS ' oS RFC ggééﬁl@ cier ?%?IEP chyag B "@f@ng(ﬁ%

met hyl , et hyal, mgcr@mqlwlyrs, l:%/%ﬁvoﬂéxyﬁ%)l ang y.-H. @C@Budllkeﬁylal J

C3- C15- al kKylzd.k€hgin, Sfe.G24986y111875-10248 hemﬂrnumleybampleg}ces p¥fr melyals fofr yl
or quinol yl ,+GAsE8PcRrHctipk Y &F -1@R0pakkydas Wab1t! primatradmede £25 gl Kyl
E;“ggbnglt E€| arylgizdﬁda“yéom ﬂe'i@(%')néé eaf&ecéegé&@éa/'@ Iy b Iglélltéfpre'tnﬁgsd g
joined to od® 'H sug% ai(%’y%r‘lﬁét a‘f“g °é°(§“%8§? tF?Q1 ?9 fe GtShs of
the cycl operﬁ%veﬁ?? i NG wWhPéh THhREEP Peneth%-oFHF D %’é‘?%y&ﬁ &S or

het erocycl i pa@4it2e 1:<I> ngsesyisﬁemsmi(m)nnyl@ﬂ tapmplpres s metaledof 25 1 i s
5 when v= 0 #yuhsition dgndven VIEI lof mihes Peribic \rable afdche iElefemben el 1,

30 L1 nﬁhé’etdZde&P il dmlickbel CNis Y@ ALScLASdYH B )é%@ﬂ?e&tate‘éﬁhla J.

C1- C10- hydr Eﬁ 2%9@ a &1 49%%1 égyélt%r %’ﬁ aét%ékpl?omﬂﬂl ogen
atom or C%; pRl

hal ogen at on]|99§ g Sy pl a? g’e?lec °4W: & oﬁ?%ﬁomgoHﬁ‘F zfteed
Cl- C10- al kylcogipdgping Lmang eeetawi h@fﬂeﬁﬁcyalem @zemalwlameyﬁege

C7- C20- aryl alrkylo 9§8/@d24Ber a hal ogenat ed C6- C20-aryl group, or L1 are a

t ol uenesuisonyl, trifluoroacetyl, trifluoroacetoxyl,

trifluor onetm%aomdan@eeaal é&ﬁp&%@n%w&mﬁhgea or bridged
2,2,2-trifl ucogn%%hggge‘gylgg%n)florg% (txJ40 ois an integer from1l to 4,
ruc

pref erably 2 I's a ral el enment between the two
cycl opent adi enyl rings and vis 0 or 1. 45 0732/00025 15 Exanples of Z are
MR1OR11 groups, where MRs carbon, silicon, germaniumor tin and R10 and

R11 are id#d@entical or different and are each a
C1- C20- hydr ocar bon- ni ng group such as
(Z)V M4L1o (X)
25
R°n
30
where

M¢ is a metal of transition group III, IV, V or VI of the
Periodic Table of the Elements, in particular Ti, Zr or HE.
35
R8 are identical or different and are each a hydrogen atom or
SiRiy, where R are identical or different and are each a
hydrogen atom or a C;-C4¢ group such as C;-Cyp-alkyl,
C1-Cjpo~fluoroalkyl, C;-Cjp-alkoxy, Cg-Cap-aryl,

40 C¢-Cio-fluoroaryl, Cg-C;p-aryloxy, C;-Cjp-alkenyl,
Cy7-C4p-arylalkyl, C;-C4p-alkylaryl or Cg-Cyo-arylalkenyl, or RS
are a C;-C3g group such as C;-Czs-alkyl, e.g. methyl, ethyl,
tert-butyl, cyclohexyl or octyl, C;-Czs-alkenyl,
C;3-Cis-alkylalkenyl, Cg-Cyg-aryl, C4-Cys-heteroaryl such as

45 pyridyl, furyl or quinolyl, C;-Cjp-arylalkyl,
Cs-Csigo-heteroarylalkyl, C;-C3p-alkylaryl,
C5-C3p-alkylheteroaryl, fluorinated C;-Cjs-alkyl, fluorinated



Cl- C10- al kylp73%rgeosaryl or trimethylsilyl. Z is preferably CH2i 5 CH2CH2r
CH(CH3) CH2, CH(C4H9) C(CH3)2, C(CH3)2, (CH3)2Si, (CH3)2Ge, (CH3)2Sn,

(C6H5) 2Si, (CBH5) (CH3)Si, (CBHB)2Ge, (C6HS5)2Sn, (CH2)4Si, CH2SIi (CH3)21
0-C6H4 or 2,2'-(C6H4) 2. z together with 4one or rmre radi cals R8 and/or RO
may al so forma rmnocycl al y ring s tem 10 Preference is

gi ven to chiral %rfag hrEt gi‘f%c‘é‘r‘?éggo%&mr%r he FHIGRIPATER), in
particul ar t hos@?rﬁwvﬁllbbil%ryls oF &mdCrnélbexy b@ith tegcoopeaneadipdhgals iRigs
are substitutedmy bhajoirnesl tboone aamotihedeny| sué¢ng, waysthdtirthe matiogen- or
OX%/gen containi ng did hﬂieet be6Ms | & 35'1‘1@' ege&@pér&aldaéﬁpylrﬂ{g amsehfétsnnect 20 25
ni trogen r o n |y y gg%# u p z

(Xl a) Thesée) ri n%ﬁg ISPIH earaa%gcg s[;ﬁ\rtﬁg%g &g%r tél‘lcuzlq' 95}{@ sei%Ieg') 30
accordance with tH& ncr} é‘-[uﬁp ?n & BFﬁ‘af ae (XI a) and (XIb)] in the 2
position, 4 position, 2,4 positions, 2,4,5 positions, 2,4,6 positions,
2,4,7 positiRins axe 2de4nsiclpegi dibfereryy aGl- ©2¢ eaphogpBydrmdenastom or

Cl- C10- al kyl or 363 CAherey R, avbeiderdti@adr oFOd£f feTehst AfidieiteS e@Enthe rings
ment i oned; gray tqg,%tresénf@rrdm drf langl-%iosé’f&ﬁfnsugﬂ'£§|C1QE59-%QQ et al | ocene
conpounds of the\C fer 1@0(:3&1%?1 lae_cusgl %gx/ptgg ragemc or pseudo racem c
or pure nmeso or Q. TesO d]é’ er STt ﬁr al sp p053| ble to use
40 nixtures of (fﬁr gb‘b BopPaTLly °’656m§56uﬁtp‘é‘ §e3Yheso or

pseudo- neso conpoofer- aEY&PrH‘Bé%r @W ﬁm'&llkﬁééﬁél @nfetfwisarykalkemyl, or R

di net hyl si | anediardebrsCi+tdeng¥qur rsuohi asn Ci-Chi-mlkyd, e.g. methyl, ethyl,

di met hyl sis anedindrki-Badynaphichyphergerd ozitytpndLum di Qileaki e

di net hyl si | anedldéLb Skdx gmg,t;,qnzekr@gnxh}gl rcc‘sqawrneqbgggpﬁ dee @732/ 00025

16 dinmethylsil b| h hI orid
di met hyl si | anedi I ﬁﬁ?yl”%ﬁ: éﬂgl CE T 3i° ]; Zi'r coni um di chl ori de
di et hyl si | anedi ?rhﬁ ﬁl)'F%ﬁTél]ri}/V 7 esArghed s
di chl ori de -C24-aryl f uorlnated C;-C3p-arylalkyl, fluorinated
20 C7-Czgo-alkylaryl or C;-Cj;z-alkoxy, or two or more radicals R®

may be joined to one another in such a way that the radicals
R? and the atoms of the cyclopentadienyl ring which connect
them form a carbocyclic or heterocyclic C4-Cy4 ring system
which may in turn be substituted,
25
1 is 5 when v

0 and 1 is 4 when v

1,

m is 5 when v 0 and m is 4 when v = 1,

30 LI may be identical or different and are each a hydrogen atom, a
C;~-Cipo~hydrocarbon group such as C;-Cjip-alkyl or Cg-Cip-aryl, a
halogen atom or ORl2, SR12, 0SiR!2;, SiR!l;, PRll, or NRil,,
where, R!! is a halogen atom, a C;-Cijg-alkyl group, a
C1-Cjip-alkoxy group, a halogenated C;-Cig-alkyl group, a

35 C¢-C0-aryl group, a C7-Cyp-alkylaryl group, a C;-Cyp—-arylalkyl
group or a halogenated C¢-Cyg-aryl group, or Ll are a
toluenesulfonyl, trifluoroacetyl, trifluoroacetoxyl,
trifluoromethanesulfonyl, nonafluorobutanesulfonyl or
2,2,2-trifluoroethanesulfonyl group,

40

o is an integer from 1 to 4, preferably 2,

z is a bridging structural element between the two
cyclopentadienyl rings and v is 0 or 1.
45



di met hyl si | ayyei pddo2y 2- et hyl - 4- phenyl i ndenyl ) zi rconi um di chl ori de

di met hyl si | anedi yl bi s(2-net hyl -4-t-butylindenyl)zirconium dichloride 10
di met hyl si | anedi yl bi s(2- met hyl - 4-i sopropyl i ndenyl ) zirconi um dichloride
di met hyl si | anedi yl bi s(2 rret hyl - 4- et hyl ygdenyl ) zi rconi um dichl ori de

di met hyl si | edl | bi s ﬁé a- acenaphtgl ndenyl )2| rconi um_ .15
di chl ori de Fs? é-l&I n%z A WPTet KOFTHdEy F2FP@misdtaPRhl ori de
di met hyl si | eﬁ?éﬂ‘ia?%’?‘s‘(’? té{nhﬁpij n#Psi R Y carp uﬁ@té-lfﬂaérpﬁedlfferent and

di net hyl si | sarediepthi & (Q-€binHydtogahlydn-rubertplih tng opmiupmsdek dsr i de

di et hyl si | anedi yaikgl 2- efleyh= &ph@&yhrﬂd@nwl)sauwonz U p%@féi:&miyordHQ?

i ot Pyl o1 1 gty SR fn‘&*zﬂy%’“#ﬁ* e el S hah 5 “%l TR ori e
25" di ot byl SN %%Py B 4 éﬁa?%“l okt {,’? Rl fér‘nc,«o St

di chl ori de difi#8 |2I'aﬂe?:ﬁ%4| BF {2 7, §5’E“f)inre1Zh yf”)‘L r?ﬂf‘nloﬁnf"ore

di chl ori de lmdm?? §| BY |aa1ﬁéery$%|n@y2a55<6 fqrmmet ngneerrdiiyl Pri pelifinphic

di chl ori de dimgeshytend anediyl bis(2,4,7-trinethylindenyl)zirconium
di chl oridgg 30 dinet hyl sil anedi yl bi s(2-nmet hyl -5-i sobutyl i ndenyl) zi rconi um

di chl ori de i I IRt

di chl ori de chl EX én%/s(:g?'@bgng%ls&ﬁb gi‘ia{’%& “g%géll%}?ny njlgéb{lﬁm rconi um
35 di chl or| @‘Ilf |P%ﬁ1 Eg‘gs‘?réf]hyp d’lsl ¢ R¥enyl ) -
zi rconi um dikat FVH opentadleny rlngs are substltuted so that t rm an

met hyl ( phenyindenyanethg I8 §(12fWE'thWLtIOQQG‘prQIp)UPQYHdEﬁWT)tamungonI um

di chl ori di5 4eterocycle analogous to indenyl or a sulfur-, nitrogen- or

met hyl ( phenydxygiehapsss a4 diing( Re @t dtiic14, BnBESMRIsNE8NY EaZdTes@1i um  di chlori de
met hyl (phenyl) si | anedi yl bi s(2- met hyl - 4, 5- (net hyl benzo)l ndenyl ) - zirconium

di chl ori de met hyl (phenyl ) si | anedi yl bi s(2 met hyl - 4, 5- (tetz anet hyl benzo) - 45
i ndenyl ) zi rconi um di chl ori de, net hyl ( phenyl)
si | anedi yl bi s(2- et h¥l - 4- a- #eenapht hi ndenyl ) - 1

20

6
2
(Xla) (XIb)
5 2 5 3

25 4 3

These rings are preferably substituted, in particular [in
accordance with the nomenclature in the formulae (XIa) and (XIb)]
in the 2 position, 4 position, 2,4 positions, 2,4,5 positions,
2,4,6 positions, 2,4,7 positions or 2,4,5,6 positions, by C;-Csp
groups such as C;-Cjip-alkyl or Cg-Cyp~aryl, where two or more
substituents of the rings mentioned may together form a ring
system.

30

35

Chiral bridged metallocene compounds of the formula (X) can be
used as pure racemic or pseudo-racemic or pure meso oOr
pseudo-meso compounds. However, it is also possible to use
mixtures of a racemic or pseudo-racemic compound and a meso or
pseudo-meso compound.

40

Examples of metallocene compounds are:
45 dimethylsilanediylbis(indenyl)zirconium dichloride
dimethylsilanediylbis(4-naphthylindenyl)zirconium dichloride
dimethylsilanediylbis(2-methylbenzoindenyl)zirconium dichloride



zi rconi um digmproee2% 732/ 00025 17

nmet hyl ( phenyl ) si | anedi yl bi s(2- net hyl i ndenyl ) zi rconi um di chl ori de

met hyl (phenyl) si | anedi yl bi s(2- met hyl - 5-i sobut yl i ndenyl ) zi rconi um

di chl oride 1, 2-et hanedi yl bi s(2-nmet hyI phenyl i ndenyl ) zi rconi um di chl ori de

5 1, 4- but ane 2- et i I rconi um di chl ori de

1, 2- et hanedlg"{ﬁtg‘ Zghﬁ?rh#%’&bésgg 3&937!?@2 T ?F’FE’Bn‘?H’t}il&r&ﬂForl de
1, 4- but anedi éshﬁ’l‘ﬁﬂl%b%b?)TfEﬁﬁhylrrdehirl'f}ale?t@dM bndery DRLsEPEEUm O
, 4- but anedidddhilef2deet hyl - 4, 5- benzoi ndenyl ) zi rconi um di chl ori de

et hanedi d/mtatsa@zsmrtealﬁb&s berrainydeny | )Zﬂarp}&mquﬂa@rwlgrzlﬂeonmm
et hanegli y. , 7-trimethyli ndenyl ) zi rconi um di chl ori

2-
2-
, 2- ethanedl bi )2| n|u .
4- but anedlg @é’g ﬁéﬂéquﬁg %52| JontG @Tﬁ g‘? g)i%rcmwm
(T, 5-cycl Zdfen I) 4,6,6-trimethyl -(ij5-4,5-tetrahydro- pental ene)]
i Ch|0roz|rC@ﬁmqphypqllanedlylbls(2-methy1 -4-t-butylindenyl)zirconium
5-

4-
T,5-3" -tri neidnllogiibigl cycl opent adi enyl)-4,6,6-trimethyl (, n5-

S- tetrabdcﬁiﬁéﬂhyibﬂlﬁﬁd BHQ(@ZMéﬁﬁyﬂ-UUls&ﬁkopyllnden l)zirconium
5-3' -isopr penta enyl) 6tr|rrethyl(n54%tetra 20
d

n
ropent al ene rozi.rcon

Z (ng cycl o AL j?’}edﬂ;% s??%‘ﬂ%’}l ¢ypEyLndeny 1) Z1TSORIMMG- | ndenyl ) ]
chlorotit

I4- (,g5- clycl Giarrhyds ohynediy 1piz{ 2 rimetdiylyh (0bacermphthindenyphyrdrgoniwmenyl ) |

I chl or 0zi5 caidhlior2Be

4d( nSI g}'cgmmtaaq%s?yﬁeﬁ Aplst s | iBdielehPPt daenyd) 21t e AlY FiCnioride

ndeny | F féﬁgﬁl bls -et nden m d

5-3=-tert- 0 ent n h?'lf ?1 qsc%l

etrahydr0|n %g f %é%l?ﬁﬁyl 4-e ﬁfﬁ &a C §21fcon1um dichloride
(115- 3=-i é%ﬁll&ﬁ%‘ﬁtléaﬁé%w‘)h&i-’ﬁ phery Hgdepyd ) sizcopigny 30

et r ahydr 80 ndteaiyliorfidechl or ot i t ani um

4- (, 95- 3=- mTedindthyt b bpemddidil®ay | 2 -de thyl--4r, b Apéiud intiensl pz f,cbnium

t et rahydr oi n&lﬁg}wo):]ldgi chl orotitani um 4-

5-3=-trinet r i 4 \ o .
e 5. AP A, E R B s ronsn
(5-3=-tert- 15’;? entadlenylg] trlrrethyI(T]54567
tetrahydrBFrﬁRﬂﬁHhVPéF ?ﬂ?ﬁ%ﬁﬂpﬁéb Tmﬁﬁhyl 5-diisopropylindenyl)zirconium
(tert-butyl addadpftider anet hyl -, n5- cycl opent adi enyl )di net hyl - s
i 'yl di chl or odimehydBlilanediylbis(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-isobutylindenyl)zirconium
dichloride
dimethylsilanediylbis(2-methyl-5-t-butylindenyl)zirconium
dichloride
methyl(phenyl)silanediylbis(2-methyl-4-phenylindenyl)zirconium
35 dichloride
methyl(phenyl)silanediylbis(2-methyl-4,6-diisopropylindenyl)-
zirconium dichloride
methyl (phenyl)silanediylbis(2-methyl-4-isopropylindenyl)-
zirconium dichloride
40 methyl(phenyl)silanediylbis(2-methyl-4,5-benzoindenyl)zirconium
dichloride
methyl (phenyl)silanediylbis(2-methyl-4,5-(methylbenzo)indenyl)-~
zirconium dichloride
methyl(phenyl)silanediylbis(2-methyl-4,5-(tetramethylbenzo)-
45 indenyl)zirconium dichloride
methyl(phenyl)silanediylbis(2-methyl-4-a-acenaphthindenyl)-
zirconium dichloride

1
1
1,
1
1
[
di
(
4
(
h
[
di
[
d
[
i
(
t
4-
t



(tert-butyl gizk)ddeds amet hyl - 15-cycl opent adi enyl ) - 1, 2- et hane- 40
di yl di chlorotitani um

(‘met hyl am do) (t et ranet hyl - 115- cycl opent adi enyl ) di net hyl silyl -

di chl orotitani um

(ﬁEthylan?d%%&%ﬁﬁﬁaﬂfh;gﬁ51langglyfﬂ) éggggyignégnyl?£{§g§¥¥d% dichloride

di chlorotit

(tert-butyl BFtGF}(phen )r?é{lﬁyﬁdﬂlplﬁé drREFenl-B-isphphrl Hidenyd ) zirconium

i 'yl di chl or atiichdpiiide bi s(cycl opent adi enyl ) zi rconi um di chl ori de 0732/ 00025

18 bis(n- bwLmLélﬁhﬁﬁuﬁykhﬁsQByhéihflﬂlﬂpﬂéhfhiﬂﬁéwyﬂ¢erconlum dichloride

?gfgicﬁlgio thbﬁ¥QﬁéﬂE¥¥HT@'Qnﬁéﬁﬂyﬁ ?3 Bhify f%é?g 91 9€rconium dichloride

cycl opent a- %th&%é?ﬁ Iﬂ_&ez H%él gl—§ ?chﬁl)egr? yélx{jira’glr?)(zﬁrf: 8’%’]"“

di zi r coni umdlC loride

t et r achl or o-1,2-pbtapddivihhst ﬂymeqwli-r‘ﬂdéﬁonrw}f]d@ﬁ’é)lﬂiaimihyll ]-

5- (15- 2, 3, 4, di-dndbradet hyl cycl opent a- 2, 4-di en-1-yl i dene) - 5- (T] 5- 9H

f1 uoren- 910'1(ﬂiﬁﬁlaﬂéaiykﬂréuZLﬁﬁﬁﬁylﬂm 5-benzoinden 1)21rcon1um dichloride

tetrachl or o-{’ Jgtehgg;él,ﬂi 9 chadhyd I4d@ns? ﬂweagw%l%@o (b alforiae
7

ﬁggigﬁg?é?z?¥ tﬁn d 1blSQ§ 4, rglme%h§ é£n§1)21 conium dlCh?OIlde

di met hyl si | %MPBP%?%%FH?W%“{%“@@P@ bt 5AGRERy 1 FRIGRHER-  zi r coni um
di chl ori de di rfebhpprediriddisyRbnetiy imdeny 1 Nz {erondumhgipianidendenyl ) - 15
zi rconi unsli o (P +checlopentadienyl)-4,6,6-trimethyl-(n5-4,5-tetrahydro-

di et hyl si | ?ﬁ(ilay_bbé &Idmbwhflc&mmnet hyl phenyl i ndenyl )- zirconium

di chl ori de tn'gyﬁs' h?i 1%y%‘ib{3¥ﬁtafal(e4,y15rhfé YOrQTRE Py POBLY! -
d I
Lllnrrg%yl)sﬂ ;4?(353'! Fﬁ?s}(‘kz]mr?eet Ileﬁe ]Afilcr)?&f’ﬁ%( %oéanl ndenyl ) - ZI rconi um

di chl ori de di4rdtRy? sﬂ%’rﬁ’é&F’y °2’eé‘t“-ﬁ91'-ellly Y4 P Pr EHARSHDYRERYTS PG RGF§=
zi r coni un?9Qi idreopedbalene) Jdichlorozirconium

di met hyl si | apedny+tysicpenthyliery X 4-4, TR T Ayt meaihylli( nelendl, - 72be i dhy@roum
di chl ori de dir{aétngyl) saianmedorliBhs{@n et hyl - 4- (4' - et hyl phenyl i ndenyl ) -

zi rconi um di 2

di et hyl si | ‘{rﬂdg\;bﬁg y into)éf'e?ly )T -tl’lf Pt tlr‘.§)| p4r1eriyl T ERHE d)ro_
zi rconi um di orozirco

di met hyl s#% a&@'dWi"E;Y%k%@FH?I@WJ()4"4-rr7ref’h5§<55ﬂ¢ﬁ¥é1r¥9-l(nﬁu%r§y|6)v7-tetrahydr0-

indenyl) )-dichlorohafnium
[4-(n°-3=-tert-butylcyclopentadienyl)-4,7,7-trimethyl(n°-4,5,6,7~
tetrahydroindenyl) jdichlorotitanium
4-(m°-3=-isopropylcyclopentadienyl)-4,7,7-trimethyl(n°~4,5,6,7-
30 tetrahydroindenyl) ]dichlorotitanium
4-(m5-3=-methylcyclopentadienyl)-4,7,7-trimethyl(n-4,5,6,7-
tetrahydroindenyl) Jdichlorotitanium
4-(n3>-3=-~trimethylsilylcyclopentadienyl)-2-trimethylsilyl-4,7,7~
trimethyl(m>-4,5,6,7-tetrahydroindenyl) Jdichlorotitanium
35 4-(m°-3=-tert-butylcyclopentadienyl)-4,7,7-trimethyl(n5-4,5,6,7-
tetrahydroindenyl) }Jdichlorozirconium
(tert-butylamido) (tetramethyl-n>-cyclopentadienyl)dimethyl-
silyldichlorotitanium
(tert-butylamido) (tetramethyl-n3-cyclopentadienyl)-1,2-ethane-
40 diyldichlorotitanium
(methylamido) (tetramethyl-n3-cyclopentadienyl)dimethylsilyl-
dichlorotitanium
(methylamido) (tetramethyl-n3-cyclopentadienyl)-1,2-ethanediyl-
dichlorotitanium
45 (tert-butylamido)(2,4-dimethyl-2,4-pentadien-l-yl)dimethyl-
silyldichlorotitanium
bis(cyclopentadienyl)zirconium dichloride
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di
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rconi um di g /06625

nmet hyl si | anedi yl bi s(2-nmet hyl -4-(4'-tert-butyl phenylindenyl)- dinethyl

rconi um di met hyl si | anedi yl bi s(2- et hyl - 4- (4' - met hyl phenyl i ndenyl )- 35

met hyl zi r coni um 18

met hyl si | gnedi yl bi s(2- et hyl -4-(4'.-et.hyl pheny|.i ndenyl ) di net hyl - zirconi um
met hyl si | g?fes i%#’ﬂ%%%%z%ﬁltgﬁ}%wl-?tzr"ier’PEb?IBrfot%&Pﬁ%%%uyI - indenyl)
nethy|zirCQﬂﬁ(Gn§4glmethylcyclopentadlenyl)21rcon1um dichloride

met hyl si | aresdiaghbpsé 2t Iretbigl( n2~- YHF indenhbxylpiveng|) mnatheyd )1y1]-3-(n3-

met hyl zi r copi1oPenta-2, 4~dien-1-ylidene)-3-(n5-9H-fluoren-9-yliden)butane]-

met hyl si § apedirtbRigh2- et hyl -4-(4' -tert-butyl phenylindenyl) -

hyl zi : . . .
Tot hyl o | SRERATTBPE o Bibe (B e by by o ae AR meE Ry Y=y L1 -
rconi um di TRy R s 'rPe-dieﬁﬁi“%‘(‘zﬂéTtWPPang%Zrérﬁgrﬁﬁhiﬁgﬂi%%&éhy?)msmgﬁnw -

rconi um 0781@en28-ybidene)hexaneldizirconium

i met hyl si | arediagphbbs¢2t bt [fbils( 4> { W —indieh} Loy irdeinky hpbleyidd i1 yilndenayh -

”Ethy|Zlﬁcéyﬁﬂbﬁbnta-z,4-dien-1- lidene)-6-(n>-9H-fluoren~9-ylidene)-3-oxa-
met hyl si | a&fl@ﬁjda%legh%gfc%ﬂ)ﬁlm' 4-(4' - met hoxyphenyl i ndenyl ) -

met hyl zi rcon ym 5 _. . : , .

ot hyl si | Sha VAP ST 3RS bLe 42 (IR st AT PR R RGP YY) -
rconi um di EHI9ige@ dichloride

met hyl si | adverabhys s anerbitiiypli s 42 ¢me thwli-de( hy+matthyllphenyl indsayy) >

met hyl z15 coiddomium dichloride

met hyl si | agagionlybi ${ 2nédiilbid £ dmedryimat by sddngphenyl indanyl))L- 10

rconiun?diéiy Eqﬁ ichlqgride : , ,
rethyl st TR TN ERTR L SRR VAR

i met hyl si | alRARDYIDZET M PHichlemids ert - but yI phenyl )i ndenyl )- haf ni um

chl ori deo 1&dimethylsilanediylbis(2-methyl-4-(4'-methoxyphenylindenyl)-

met hyl si | aniadioplilbnsd Pehedrtidle- 4- (4' -t ert - butyl phenyl )i ndenyl)- titani um

chlori deddamwugnmymmmzewmu 4+ (bert iRy h phemyil daagdenyl ) -

rconi um di ls . :

met hyl si | aggcﬁ%rﬁl&ﬁs‘i’z‘fhlcft”df- 4(4 - n-or opyl phenyl Lindenyl ) - 20 zi rconi um

chl ori de d‘?’ﬁ‘ée[‘%v & 3‘?\%%13’31%6%%2‘?%%%- § ('ﬁet-iﬁf‘-il%%}?wgi-fg%y)li)ﬁdenyl ) -

r coni un?8li eHicanige dichloride
dimethylsilanediylbis(2-ethyl-4-(4’'-ethylphenylindenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4’'-trifluoromethylphenyl-
indenyl)zirconium dichloride

30 dimethylsilanediylbis(2-ethyl-4-(4’'-methoxyphenylindenyl)-
zirconium dichloride
dimethylsilanediylbis(2-methyl-4-(4’'-tert-butylphenylindenyl)-
dimethyl zirconium
dimethylsilanediylbis(2-methyl-4-(4’-methylphenylindenyl)-

35 dimethylzirconium
dimethylsilanediylbis(2-methyl-4-(4’'-ethylphenylindenyl)dimethyl-
zirconium
dimethylsilanediylbis(2-methyl-4-(4'-trifluoromethylphenyl-
indenyl)dimethylzirconium

40 dimethylsilanediylbis(2-methyl-4-(4’'-methoxyphenylindenyl)-
dimethylzirconium
dimethylsilanediylbis(2~ethyl-4-(4’'-tert-butylphenylindenyl)-
dimethylzirconium
dimethylsilanediylbis(2-ethyl-4-(4’'-methylphenylindenyl)dimethyl-

45 zirconium
dimethylsilanediylbis(2-ethyl-4-(4’'-ethylphenylindenyl)dimethyl-
zirconium



di met hyl si | ayyeyd Addozs 2- et hyl - 4- (4' - hexyl phenyl )i ndenyl ) - zirconium

di chl oride 25

di met hyl si | anedi yl bi s(2- et hyl -4-(4' -sec-butyl phenyl )i ndenyl)- zirconium

di chl ori de dinethylsilanediylbis(z ethx 4 phenyl)indenyl)zirconium
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di net hyl si | dfeigryl bf ekhgtliggroanium - ethylphenyl)lndenyl) zi rconi um

di chl ori de diimethylsilanesdiyybbs 61 tdiyliyh- 44 (-dethopyppstyihievenyl pedenyl ) -

zi r coni um didifvethiyU£ixonium

di met hyl si & anedicl b ${AreRiipybi 414 SrevhyRUl V| phe ol

di chl ori de t y | 1:9 ll (s( 2 eettfg -4l (4%ﬁ¥ené§ﬁghenyyl) é{rfﬁﬁé}{}h)
4 iFes Qﬂgﬁ & AR8dY

zi'r coni um digh

di met hyl si | aﬂ%@ti}VﬁﬁﬁJ(aZ‘eé’tlﬁ}Pla(%ﬂﬂeWﬁr% phertpirerbehsijyirrgny irdanvim
di chl ori de dlimethylsifcandaimy| bi s(2- et hyl - 4- (4' - cycl ohexyl phenyl )i ndenyl ) -
zi r coni um didilmeahiytieilanediylbis(2~-ethyl-4-(4’'-trimethylsilylphenylindenyl)-

di met hyl si¢ anedionk fh SdZ-mhihe4- (4' - sec- but yl phenyl )i ndenyl )- zirconi um
di chloride 4p ;

dimethylsila eglé E %;%?edlKlFl%ﬁ%zfth?ért Buty Jﬂ%ﬁ?Y}?%&ﬁ%?hF?ylé??%?l%)ﬁm
di chl ori de ,

di met hyl si | HEGEHY b Eanediylghe( 2 -Mefbydyty { horbeFty PREvRhany ) dréephi-de
di met hyl si | dredaiipmbisgiplarigeopyl - 4- (4' - met hyl phenyl )i ndenyl ) - zirconi um
di chl ori des Misietvhy byl Fardearigdbys b2 -afethyipt opyi ~tertdbuey Iptepiyanyhdemdeny! ) -
ZirconiUn]diﬂﬂﬂd@&hﬂedlchlorlde

di met hyl si | qpy gpgé Zid &pg% Sideba L50; Prapbpaaly ndeay 1 21 rconi um

chlorlde ropy pheny ndenyl)-
10 zi rconi urf éHi

di met hyl si | MWVB%J(@WABWIZﬂe(Wlnéx% PHe®FPPY HekeRy 1) indeRr¥bh um

di chl ori d20 zirconium dichloride
di net hyl si | alie@ityiybs S{shaitiplbpy | 2 4eethylcyc| dharpupheplyényindadghyt)-zi r coni um
dichloride lHirconium dichloride
di met hyl si | adl%@%%b?éfi%&ﬁ%%é’ {2 4idehy1S8CT PHINRABAYE Y IdRRKL 5 -
zirconium dichloride

25 dimethylsilanediylbis(2-methyl-4-(4’'-sec-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-phenyl)indenyl)zirconium
dichloride
dimethylsilanediylbis(2-ethyl-4-(4‘'-methylphenyl)indenyl)-

30 zirconium dichloride
dimethylsilanediylbis(2~ethyl-4-(4'-ethylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-n-propylphenyl)indenyl)-
zirconium dichloride

35 dimethylsilanediylbis(2-ethyl-4-(4’-n-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-hexylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4’-pentylphenyl)indenyl)-

40 zirconium dichloride
dimethylsilanediylbis(2-ethyl-4~(4’'-cyclohexylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4’-sec-butylphenyl)indenyl)-
zirconium dichloride

45 dimethylsilanediylbis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)-
zirconium dichloride
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met hyl si | anedi yl bi s(2-n-propyl -4-(4'-tert-butyl phenyl)indenyl)- zirconium
chl ori de di met hyl sil anedi yl bi s(2-n-butyl -4-phenyl)indenyl)zirconium 20
chl ori de dlnethyIS|Ianed|be|s(2 n- bypyl - 4- (4' - met hyl phenyl )i ndenyl) -

rconi um di

met hyl si | éjﬁe Yg?ls](afeﬁllgaf’iﬁ(%Tz?rogﬂy‘f TS ARGRAKA 2T PREYR| um

chl ori de 2Hch 1oride

met hyl si | #Haeithy bs S(ahediylbys ¢ 2-n-Propy pr bpid ‘piveyny ) petenylindery X )coni um
chl ori de diirebhyhsidiamadryldi s(2-n-butyl-4-(4'-iso-propyl phenyl)indenyl) -
rconlUn15“d¥ﬂe@htﬂ§llanedl lbls(2—n‘£ropyl ﬁ4'-eth¥1phenyl)1nde%%l

met hyl si | | - 4-( n- buty phenyl )1 nden Zi rconi um
chl ori de ?}.&% flgcﬁ‘gc? E%ls 2-n-butyl -4- (4' - hexyl henyl)l ndenyl ) -
rconi um di y Rt anediyibls (2-n-propy Ll (4" -iso-plopy lphenyl)indenyl)-

met hyl si | MGP?FWﬂlﬂH@Baﬂ?I -4-(4' -cycl ohexyl phenyl )i ndenyl ) - zirconium
chl ori de 3Bmethylsilanediylbis(2-n-propyl-4-(4’-n-butylphenyl)indenyl)-

et hyl sid ariedoplim s{izhoktbyl - 4- (4' - sec- butyl phenyl )i ndenyl )- zirconi um

chlori de dh%ttnyiéiiam%qwb?m 2 rBBY YL a Al Anek§i brditiyiRBERAYL )1 ndenyl) -

rcoﬂl o f“ 8 b "(’2““hl°“fi 4-phenyl ) | ) 40 dichl ori d
met VARSL ane | IS eny I hden Zlrconi um | C oril ae
met hyl si | &HEGE éﬂﬁ az‘%ﬁ‘éi( pig(4-p-PrePK Tb?ényFYFhﬂWl)PheEWbb?ﬁwl)-

chl ori de cﬁlﬁépﬁyﬂl@lcilaﬂlé@ifyﬁﬁl s(2- hexyl - 4- (4' - et hyl phenyl )i ndenyl ) -

rconi unglidimethy tiei Yhediylbis (2-n-propyl-4-(4‘-sec-butylphenyl)indenyl)-

met hyl si | aiedbyhth sdizthexybe4- (4' - n- propyl phenyl )i ndenyl ) - zirconi um

chloride Q32tR0PLD mkdiyibis(2-n- - -
) ? iy 1s(( prSO prodﬁ tert- ?uﬁﬁi§1epyl)lnden 1)

met hyl si | S - - phenyl zirconi'um
chl ori de ?1‘%@??% .3 4120}1 % Xflﬁl 32(2 hexyl - 4 (4' -n-butyl phenyl )i ndenyl) -
rconi um diGAesh %1 kpnediylbis(Z-n-butyl-4-phenyl)indényl)zirconium

met hyl s?Q #HEBLPrbie ( 2- hexyl - 4- (4' - hexyl phenyl )i ndenyl ) - zirconi um

chl ori de diimethylsilaareddyybbs 61-r-baxyl-4- (4 -meyay Dleenylpiadyghyindenyl ) -

rconi um digGhcehi@f dichloride
dimethylsilanediylbis(2-n-butyl-4-(4’'~ethylphenyl)indenyl)-
zirconium dichloride

25 dimethylsilanediylbis(2-n-butyl-4-(4’-n-propylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4'-iso-propylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4’'-n-butylphenyl)indenyl)-

30 zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4’-hexylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4’-cyclohexylphenyl)indenyl)-
zirconium dichloride

35 dimethylsilanediylbis(2-n-butyl-4-~(4’-sec-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4’-tert-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-phenyl)indenyl)zirconium

40 dichloride
dimethylsilanediylbis(2-hexyl-4-(4’'-methylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4~(4'-ethylphenyl)indenyl)~
zirconium dichloride

45 dimethylsilanediylbis(2-hexyl-4-(4’-n-propylphenyl)indenyl)-
zirconium dichloride
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et hyl i dengpi s{rraliinl dfcKbrilger t - but yl phenyl )i ndenyl ) zirconium di chI oride
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bi s(di met hyl a &Z*)Y
20 zirconium dichloride

dimethylgermanediylbis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)-
hafnium dichloride
dimethylgermanediylbis(2-propyl-4-(4'-tert-butylphenyl)indenyl)-
titanium dichloride

25 dimethylgermanediylbis(2-methyl-4-(4’-tert-butylphenyl)indenyl)-
zirconium dichloride
ethylidenebis(2-ethyl-4-phenyl)indenyl)zirconium dichloride
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)zirconium
dichloride

30 ethylidenebis(2-n-propyl-4-(4'-tert-butylphenyl)indenyl)-
zirconium dichloride
ethylidenebis(2-n-butyl-4-(4'-tert-butylphenyl)indenyl)titanium
dichloride
ethylidenebis(2-hexyl-4-(4’'-tert-butylphenyl)indenyl)dibenzyl-

35 zirconium
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl-
hafnium
ethylidenebis(2-methyl-4-(4’'-tert-butylphenyl)indenyl)dibenzyl-
titanium

40 ethylidenebis(2-methyl-4-(4’'-tert-butylphenyl)indenyl)zirconium
dichloride
ethylidenebis(2-ethyl-4-(4’'-tert-butylphenyl)indenyl)dimethyl-
hafnium
ethylidenebis(2-n-propyl-4-phenyl)indenyl)dimethyltitanium

45 ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)zirconium
bis(dimethylamide)
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mono( 3, 5- di thyl“p%ﬁ{ﬂeqrdé? monochl ori de nonophenoxi de nonochl ori de

nono( 2- net hyl phenoxi de) 25 nonochl ori de nono( 3- net hyl phenoxi de)

nmonochl or1aiEFu&Qna£%mﬁmlspbeaqe@'ﬁiﬂ)locaﬁagwdﬂ kde ape 2iethyh phgnraexi de)

monochl ori de’dRﬂ@%?i@é’thpQg?P%é&?)by tmgog&lqmﬁ?{g (291(& .et hyl phenoxi de) 30
y r|

nonochl ori de nono( 2- sec- but enoxi-de nonoc
nono(2-tert- butyIEhenOX|de) nDnochIorlde nono( 3-tert-butyl phenoxi de)

monochl or i dé&9RSRBEAE X3 MeBey ? phethited &y Pubbirienesifet
mono( 4-t er t omeghberekrs |“@@P( gsﬁfﬁnﬁ@mtobvbhelphenomde)
nono( 2- i st mempichberiden ylophe B pX+dliejtermphotyl phtend&ide )
nono( 4- i soprmysbn%frmdwdoab@mpgidile)secaaﬂ@pmwnio@t@de)

nﬁggggg ::gp;@%bhio%énﬂo%w%.&e)metgg Al %
nono( 2, 4- st %Chﬁ)ﬂlc} %@%U? é(cg Z‘"S)? S?h‘%ft?xr?'gﬁ chl ori de
mono( 2, 6- di ERCERhAT I 34“°ﬁ’81( Bl ori de
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monochloride mono(3,5-di-methylphenoxide)

monochloride monophenoxide

monochloride mono(2-methylphenoxide)

25 monochloride mono(3-methylphenoxide)
monochloride mono(4-methylphenoxide)
monochloride mono(2-ethylphenoxide)
monochloride mono(3-ethylphenoxide)
monochloride mono(4-ethylphenoxide)

30 monochloride mono(2-sec-butylphenoxide)
monochloride mono(2-tert-butylphenoxide)
monochloride mono(3-tert-butylphenoxide)
monochloride mono(4-sec-butylphenoxide)
monochloride mono(4-tert-butylphenoxide)

35 monochloride mono(2-isopropyl-5-methylphenoxide)
monochloride mono(4-isopropyl-3-methylphenoxide)
monochloride mono({5-isopropyl-2-methylphenoxide)
monochloride mono(5-isopropyl-3-methylphenoxide)
monochloride mono(2,4-bis-(2-methyl-2-butyl)phenoxide)

40 monochloride mono(2,6-di-tert-butyl-4-methylphenoxide)
monochloride mono(4-~nonylphenoxide)
monochloride mono(l-naphthoxide)
monochloride mono(2-naphthoxide)
monochloride mono(2-phenylphenoxide)

45 monochloride mono(tert-butoxide)
monochloride mono(N-methylanilide)
monochloride mono(2-tert-butylanilide)



45 nmonochl org7d2 /oo ert - but oxi de) nonochl ori de nono(N- et hyl ani |i de)
nonochl ori de nmono(2-tert-butylanilide) 0732/ 00025 23 nonochl ori de
nono(tert-butylam de) nonochloride nono(di-iso-propylam de) nonochloride
nmonomet hyl nonochl ori de nonobenzyl 5 mggochl oride nononeopentyl. The

catal yst system h re I nvention.is obtainable by reacting at
I.eastyone {énv?ﬁngcﬁgcs’}e%%% F‘)‘PHE’?%%%‘%YE‘FF%%S at | east one organoel enent
conpound nad®T@FhEPriff MONe(dinESF-dEREYA211d48) 10 with a support. The
product is dsepoehlenidey mongmetklylhith a sol ution or suspension of one or
nor e net al | eeewvehtonpis mdtobénzyhe fornmula (X) and, if desired, one or nore

or ganonet & Ipchoch OPNGDnBhebpéntiar.,nul a (111). This activation of the
catal yst system can be carried out either before introduction into the 15

reactor or else only in the reactqr. To prepare the catal yst system of the
present i nvenei Sﬁi,"a%ﬁét s?ﬁgﬁﬂr? r?&eelp'r"ﬁ?g?% NYEREAGR S (PPER1BRYLGIRY

sol vent . Suiteasténd st A&3es ape Lawimabree vt dihepiarmeladiiVeand, af dreaskanpl e
hexane, 20 hewt angandalayent ocompodreheaderupalfoganats edf adr doambbans(Iych as
net hyl ener@Ri®hi des@ppdial.0gREapESHRIORB! EE€bdtiflientdy DosectHaChias a

o-di chl or obenAgRgon The RUpRALIoL A RAPLE GRS %tggfs.&%%é?%gm%ﬁﬁds &

conpound of the fornul L]). e, Qr. re_conpoun mula (1)

[ s;ra?lr e subsét l?erflf)fmu aaaglex( fl(l')’?if hlgpsdl?ssﬁé:ﬁsf o?{}e Wit ﬁlofﬁ_eo%fnrog'ﬁg??% S tine
bei ng abl e tO"BEURHHR DR ATTE S d 148) hothS ackizpbtambIaf £hEnFatR st es
to 2 hours. shsséemeaan ke cprodedtowtaither | kefiareedntneduniioagiare | yhe
resuspendedl r@acebseoxailsecondpcirecthedireectdry. Wt h at | east one

cocatal ytically active organoboron-al unm num conpound nmade up of units of

the formul ap30-Lhh)e tHe chBRE)LOLylER ﬁfr@hei %:feggm NG JRRBhE i 48
hours, prefsrdbly [rom 10 mnlies (o2 Rours, Breference .t s glygn s o
using from oy 0 4 equival ents ot g,EeﬂkP_s hLEF2B#C ¢ B P P ?rh) per
equi val ent SPPLIRPES e FEMALI At dLAPRat B $qLVEPEs (RTePEPBRLe BeXafieven to
usi ng froff ieptepel wjuiengl ent xykeng | oW BaBmarasedohydinrarbenal suqh yasper
equi val ent afethyilese ofhlidrédeoomibalogehbied Tarnaedct hpdrqractdonts @icH hiss
reaction is cadaeHPErskideneld Thé figipakteci HeOpFelge MBERIHe@6L8RanPRE tANd S
coval ently ROWRELLENA I¥ tREPROEhTRLQTER! - onldlict hSrOeiSidiahke of &ffy red to
as the formula (I) is/are subsequently added to the suspension, with the
25 reaction time being able to be from one minute to 48 hours,
preferably from 10 minutes to 2 hours. The reaction product can
be isolated and subsequently resuspended or else can be reacted
directly with at least one cocatalytically active
organoboron-aluminum compound made up of units of the formula
30 (IT). The reaction time here is from one minute to 48 hours,
preferably from 10 minutes to 2 hours. Preference is given to
using from 0.1 to 4 equivalents of a Lewis base of the formula
(I) per equivalent of units of the formula (II). Particular
preference is given to using from 0.5 to 1 equivalent of a Lewis
35 base of the formula (I) per equivalent of units of the formula
(II). The reaction product of this reaction is a compound which
is capable of forming metallocene ions and is covalently bound to
the support material. This is hereinafter referred to as the
modified support material. The reaction mixture is subsequently
40 filtered and the solid is washed with one of the abovementioned
solvents. The modified support material is then dried in a high
vacuum. The modified support material can be resuspended after
drying and be after-treated with a compound of the formula (III).
However, the compound of the formula (III) can also be added
45 before filtration and drying of the modified support material.



nodi fied supp@a/o0025ial. The reaction mxture is subsequently 40 filtered
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25 cocatalytically active organoelement compound is made up, is from

100 : 1 to 10-4 : 1, preferably from 1 : 1 to 10-2 : 1.

All of the above-described reactions for preparing the catalyst
system of the present invention are preferably carried out at
30 from -40 to 110°C, particularly preferably from -10°C to 70°C.

The supported catalyst system can be used directly for
polymerization. However, it is also possible to remove the
solvent and resuspend the catalyst system before use in the

35 polymerization. The advantage of this activation method is that
it offers the option of allowing the polymerization-active
catalyst system to be formed only in the reactor. This prevents
occurrence of partial decomposition when introducing the
air-sensitive catalyst.

40
Furthermore, the invention provides a process for preparing an
olefin polymer in the presence of the catalyst system of the
present invention. The polymerization can be a homopolymerization
or a copolymerization. Preference is given to preparing

45 homopolymers or copolymers of propylene.
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y

to 300C, palP¥iEds ) 9“ 1¥m°35 P ’Q%JEFC ¥ ﬂﬁgggﬁf e s from 0.5
to 2500 bar PR - ITthadieBe 1580 "(S’éPor‘T?l%e Py RERY L2RE &Fe25 can be
carried odf cepnliymesigey. or batchwise, in one or nore stages, in solution,
I n suspension, in the gas phase or in a supercritical nedium The

supported cafil Yl yRuSL2MM SR 181 pheFe i 150E RS dl TRE! Y Hhom 30t B8 300°c,
p0|yner|Zat'55&%%@%&@?19rpfé?%rggl§e§fgﬂn§6 %g 9§wﬂp“ﬂ§£ 6¥essure is from 0.5
to 2500 bar, preferably from 2 to 1500 bar. The polymerization
25 can be carried out continuously or batchwise, in one or more
stages, in solution, in suspension, in the gas phase or in a
supercritical medium.

The supported catalyst system can either be formed directly in

30 the polymerization system or can be resuspended as powder or
while still moist with solvent and introduced into the
polymerization system as a suspension in an inert suspension
medium.

35 A prepolymerization can be carried out by means of the catalyst
system of the present invention. The prepolymerization is
preferably carried out using the (or one of the) olefin(s) used
in the polymerization.

40 To prepare olefin polymers having a broad molecular weight
distribution, preference is given to using catalyst systems
comprising two or more different transition metal compounds, e.g.
metallocenes, and/or two or more different cocatalytically active
organoelement compounds.

45
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present invention is enployed in_a concentration, based on the transition
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hexane or toguec% etgler ns,‘__ol ents such_as tettrhah%(drof utrgf ﬁr di et hyl ether
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trii SObUtqugénﬂeQﬂglene chloride or halogenated aromatic hydrocarbons such
as o-dichlorobenzene.
25
Before addition of the catalyst system of the present invention
or before activation of the catalyst system of the present
invention in the polymerization system, an alkylaluminum compound
such as trimethylaluminum, triethylaluminum, triisobutylaluminum,
30 trioctylaluminum or isoprenylaluminum can be additionally
introduced into the reactor to make the polymerization system
inert (for example to remove catalyst poisons present in the
olefin). This is added to the polymerization system in a
concentration of from 200 to 0.001 mmol of Al per kg of reactor
35 contents. Preference is given to using triisobutylaluminum and
triethylaluminum in a concentration of from 10 to 0.01 mmol of Al
per kg of reactor contents, as a result of which a low molar Al/M!
ratio can be chosen in the synthesis of a supported catalyst
system.
40
Furthermore, an additive such as an antistatic can be used in the
process of the present invention, for example to improve the
particle morphology of the olefin polymer. In general, it is
possible to use all antistatics which are suitable for
45 polymerization. Examples are salt mixtures of calcium salts of
Medialan acid and chromium salts of N-stearylanthranilic acid, as
described in DE-A-3,543,360. Further suitable antistatics are,
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the type of antistatic used.
25
The actual polymerization is preferably carried out in liquid
monomers (bulk) or in the gas phase.

The antistatic can be introduced into the polymerization at any

30 point in time. For example, a preferred procedure is to resuspend
the supported catalyst system in an organic solvent, preferably
alkanes such as heptane or isododecane. It is subsequently
introduced into the polymerization autoclave while stirring. The
antistatic is then added. The polymerization is carried out at

35 from 0 to 100°C. A further preferred procedure is to introduce the
antistatic into the polymerization autoclave before addition of
the supported catalyst system. The resuspended supported catalyst
system is subsequently added while stirring at from 0 to 100°C.
The polymerization time can be in the range from 0.1 to 24 hours.

40 preference is given to a polymerization time in the range from
0.1 to 5 hours.

In the above-described process, no deposits are formed in the
reactor, no agglomerates are formed and the productivity of the
45 catalyst system used is high. The polymers prepared by the
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bis(dimethylaluminoxy)pentafluorophenylborane in toluene.

25 Example 2: Synthesis of
di[bis(pentafluorophenyl)boroxy]methylalane

5 ml of trimethylaluminum (2M in toluene, 10 mmol) and 45 ml of
toluene are placed in a reaction vessel. At -10°C, 6.92 g of

30 bis(pentafluorophenyl)borinic acid (20 mmol) in 50 ml of toluene
are added dropwise to this solution over a period of 15 minutes.
The mixture is stirred for 0.5 hour at -10°C and subsequently for
a further hour at room temperature. The slightly turbid,
light-yellow solution is filtered through a G4 frit. This gives a

35 clear, light-yellow solution (0.1M based on Al) of
di([bis(pentafluorophenyl)boroxy]methylalane in toluene.

Example 2A: Synthesis of
di{bis(pentafluorophenyl)boroxy]lmethylalane
40
5 ml of trimethylaluminum (2M in toluene, 10 mmol) and 45 ml of
toluene are placed in a reaction vessel. At 25°C, 6.92 g of
bis(pentafluorophenyl)borinic acid (20 mmol) in 50 ml of toluene
are added dropwise to this solution over a period of 15 minutes.
45 The mixture is stirred for 1 hour at 25°C. The slightly turbid,
light-yellow solution is filtered through a G4 frit. This gives a
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25 temperature and is stirred for another three hours. The
suspension is subsequently filtered and the solid is washed with
pentane. The residue is then dried to constant weight in an oil
pump vacuum. This gives 3.03 g of a white support material.

30 Example 5: Application of
di[bis(pentafluorophenyl)boroxy]methylalane to a support

2g of Si0; (PQ MS3030, pretreated at 140°C, 10 mbar, 10 hours) are
suspended in 30 ml of toluene and, at room temperature 0.48 ml of

35 N,N-dimethylbenzylamine is added. The mixture is cooled to 0°C and
40 ml of the solution prepared in Example 2 are added dropwise
from a dropping funnel. The mixture is allowed to warm to room
temperature and is stirred for another three hours. The
suspension is subsequently filtered and the solid is washed with

40 pentane. The residue is then dried to constant weight in an oil
pump vacuum. This gives 4.01 g of a white support material.

Example 6: Application of the reaction mixture from Example 3 to
a support
45
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vacuum Ties gives 4.01 g of a white support material. Exanple 6:

Application ea6tdQn . ot xt e Leg le31t0 a support 45
0732/ 00025 a‘“%390¥ S02 ?5%1?%3035? p?gt%((aa%g "at 140C, 10 nbar, 10

hours) are suspended in 30 m of toluene, and at roomtenperature 0.48 n
of N, N-di nét+9yBbehz{I%AURBOFE RERRAFSATRR FramRleedi areqiided 8b e®%ind 40
m of the sdieypesatpregar ed8i mgBfanpl e 3 are added dropwise 5 froma

dr oppi ng fsindiglethyhei Maneddiyébis( 2inedhgd -1 ophvaryhindenpbydinte@hpee ffeoreiuand | S
stirred for @mouRer) ti & MOUE Stollltfie . SURPENSIFRRsH Sn SIDSRAYeRE! yridditer ed
and the sol ighd 9. 98P b Bme R AN nlRC R8BS 48 47 LIRLATT 86 i1

const ant WE‘I.%E% n.an o g cuum hi s |lu§s .5 g.af 4 Ilte]h upport
meterial . LO-ERARRrEIent iy P, (e shtalyat RN gR el £TE5Y BY” the
support prep¥&dar Baflyent i tededaken rfdmint Rpetatim® Vacuu®: ng of
15 di net h39 Sthisngdve$ Ars (cxange hyfree-flenyng retmdeir) di met hyl zi rconi um (10
nmol) in 3 mM of toluene. The suspension is stirred briefly and 0.01 m of

trimethyl al Widngie(dMYrdpdVMaklod B1RRRa1¢8t "B} dterd 3 subsequent |y added. The
catal yst solution is stirred for 1 hour and the solvent is then taken off
inan oil pLIm%ng\/%%ugmlethylsilanediylbis(2-methyl-4-(4’-tert-
25 butylphenylindenyl)zirconium dichloride (10 pmol) in 5 ml of
toluene are stirred for 40 minutes with 0.02 ml of TMA (2M in
toluene, 40 umol). 0.44 g of the support prepared in Example 5
are subsequently added at room temperature. The catalyst solution
is stirred for 1 hour and the solvent is then taken off in an oil
30 pump vacuum. This gives an orange, free-flowing powder.

Example 9: Preparation of catalyst system 3

0.2 g of the support prepared in Example 6 is added at room
35 temperature to 3.3 mg of
dimethylsilanediylbis(2-methyl-4-(4’'-tert-butylphenylindenyl)-
dimethyl zirconium (5 umol) in 3 ml of toluene. The catalyst
solution is stirred for 1 hour and the solvent is then taken off
in an 0il pump vacuum. This gives an orange, free-flowing powder.
40
Example 10: Polymerization using catalyst system 1

A dry 2 1 reactor is flushed firstly with nitrogen and
subsequently with propylene and charged with 1.5 1 of liquid
45 propylene. 3 ml of triisobutylaluminum (TIBA) (20% strength in
Varsol) are added thereto and the mixture is stirred for 15
minutes. The catalyst system 1 prepared in Example 7 is



20 Thi s gi vasrFayooorwe, free-flow ng powder. Exanple 8. Preparation of
catal yst system 2 7 ng of dinethylsilanediylbis(2-nethyl-4-(4"-tert 25
but yl phenyl i ndenyl ) zirconiumdichloride (10 nol) in 5 mM of toluene are
stirred for 40 m nutes vvith 0 02 m of3'{I\/A (2Min toluene, 40 nol). 0.44 ¢

of the suppoy reg é]re a‘p ar e subse]fc‘]bﬁtatlx added at room

t enper at ur e, S*AFEREP thnJ§8Itﬁ h 2 iSSSPEPP Y 1™ heR§apRedddl vent
i s then takeningef ip ‘éﬁ:fb|1|5 30 PfneRERAGunTherHieackioBsmixtureahgeheated
free-flow ngpaheepolmemiziation Fempeaaiurenodf60cat and Holyyet eratidh 3sg of
the support qurepetedut NEdzXanpber 5 e pBUGRerizdtAM i85s PP B Wrénd hg3- 3
my of di meg hyesireaReR g tar%glgﬁé hyﬂhe §64ymélerlts famhp rb}"\)a@qg yééymg

S0 4T, A St DR Mt g i

vacuum Thi SH%eEs1@n %ﬂ%@ OR Ehe fllntﬁ‘\?nrn \/R:FerStlEBeExéWﬁl gagp! YSt
Pol yneri zat |Etﬂ‘tlle‘rl*ngl%a?taalk@sts?/%/f%rﬁflmAtéll,Oq_Eniﬂ Kebetor is flushed firstly
with nitrogen and subsequently wi th propylene and charged with 1.5 1 of

| i qui d 451 prppmipaee11 3 rdlyabri bt SP s hgl da8 yBe( T Bfam (0% strength in

Varsol) are added thereto and the mxture is stlrred for 15 mnutes. The

catal yst syste pre in 7.5, 0732/ 000 subsequent |y

i njected as Pad;‘]dsaeﬁm %%c OrIf iﬁEﬁfn%}e%gbfﬁﬁgy % pt P ’é‘é%e‘} A th 15 m of
hept ane. TheSUhs£EReBRL YWl BrPRY IRng égd FBalf?r?él Mathnbri Zatfoigetpber at ure
of 60C and popydeheatl on iof TEBA (¥ strefgth lirh¥arsoTheaysolayidedi zation is
st opped bys vigteirietg &nd heher eiataragiprsapykedeforTne pohyees. ihedtaeslyst a

vacuum dryi ng stewen. pldaredi Y8SEALRDIG ©f iDosuNRprheng nowdeed(EP)a The

reactor Sh%eﬂglgﬁpﬂ?'iosmgnoﬁ ﬂﬁ%@ra%@l dsrlhr{i h l-ghﬁlj_l3 al yst
activity is 28 k%eof P/x% met al l.ocene_Xx o%rrerlzatlon

using cat al ySiPT&Es o AGEFO8 MIRLULE §p P%‘“ﬁ §ﬁegg¥)l?°s]t31 r\ﬂz? ‘?ﬁtrogen
and subsequETRSy aGRTR y%/e'ﬂ‘éi BRAYRRLFFAG ORI €A qaTFipdoputi hour.
propyl ene20 3Thel poflymeBileytiow &8 rstqured hy\Veesting ahe a%tute:dllllﬁ ph@meltemeand
the m xture Tie polymed f0dribdnimu emcutihedepiml Yoen. SYEiLGidepr BPRILGL N

Exanple 8 i sposl@?ss nf@&té Yodwdke@Ct Bk d%adtof USRRRY 8B 48psditl off thepimie and
rinsed in wifth 13, of e NeRLENEa MR e GREL AN, MXBYT £y 1 5 heghedgto the
pOIyrrerlzatIOQ:allocene X h.
25
Example 12: Polymerization using catalyst system 3

A dry 2 1 reactor is flushed firstly with nitrogen and
subsequently with propylene and charged with 1.5 1 of liquid

30 propylene. 3 ml of TIBA (20% strength in Varsol) are added
thereto and the mixture is stirred for 15 minutes. The catalyst
system 3 prepared in Example 9 is subsequently injected as a
suspension in 20 ml of heptane and rinsed in with 15 ml of
heptane. The reaction mixture is heated to the polymerization

35 temperature of 60°C and polymerization is carried out for 1 hour.
The polymerization is stopped by venting the remaining propylene.
The polymer is dried in a vacuum drying oven. This gives 145 g of
polypropylene powder. The reactor showed no deposits on the inner
wall or stirrer. The catalyst activity is 44 kg of PP/g of

40 metallocene x h.

45



t enper at ur e I3 BMMOCRAE pol ynerization is carried out for 1 hour. 20 The

pol yneri zation is stopped by venting the remaining propylene. The polyner
is dried in a vacuum dryi ng oven. This gives 255 g of pol ypropyl ene
powder. The reactor showed no depositsgzgn the inner wall or stirrer. The
catal yst activity is 36 kg of PP/g of netallocene x h. 25 Exanple 12:

Pol ymeri zation ysing catalyst system3 A dry 2 1 reactor is flushed firstly
with nitrogdlf &xalmsubsequently with propyl ene and charged with 1.5 1 of
liquid 30 propylene. 3 m of TIBA (20%strength in Varsol) are added
theret o and I.he Arcatalest Systtiemr eé6mpirsihg M nutes. The catal yst system 3
prepared i Exanple 9 is subsequently injected as a suspension in 20 m of

hept ane and ringﬁd i Y@%Q&%ﬁggthgllgfxﬁﬁne' The reaction mxture is
Ion

heated to the pol'yneriza enperature of 60C and pol ynerization is
carried out for 1 hour. The polynerization is stopped by venting the
remai ni ng propylPene a2t FRashAeEevis bpse@fi hhe fermmkhea drying oven. This
gi ves 145 g of pol ypropyl ene powder. The reactor showed no deposits on the
inner wald or stirmeRr!RZRAe catal yst activity is ¢##) kg of PP/ g of 40
met al | ocene x h. 45 0732/00025 32 5 W claim 1. A catalyst system
conprising a) at E&ag& one netal |l ocene, b) at |east one Lewi s base of the
formula I, 10 MIRL I ere ML is an elenment of main group V of the
Periodi c Tabl e of l; gé}rgr}rﬁg‘?mﬁoﬁ?ﬂalmgﬁ%? R3 ofr &he g iaddc Bable of
different and are e&&R BlePgmfrogen atom a Cl- C20-al kyl group, a
Cl- C20- hal®al kyl group, a C6-C40-aryl group, a C6-C40-hal oaryl group, a
C7- CAO-al kylaryl greup »¥ aadCR3 GAQ dagheidy] dif @iBreddiy Qnd28ré fedlasiar ed,
two radicals or all nihreges aiddl § RlucfaBRA JR3ufBVa RE_EI AL OKPIE
anot her via C2-C20 %Qb&ﬁ,ag gﬂho—aryl group, a Cg-Cso-haloaryl group, a
C7-C4gpo-alkylaryl group or a C;-C4g-arylalkyl group, where,

20 if desired, two radicals or all three radicals R!, R? and
R3 may be joined to one another via C,-Czp units and at
least one radical R!, RZ or R3 is not a hydrogen atom or
not a linear alkyl chain, with the exception of the
compounds methylamine, aniline, dimethylamine,

25 diethylamine, N-methylaniline, diphenylamine,
trimethylamine, triethylamine, tripropylamine,
tributylamine, N,N-dimethylaniline, N,N-diethylaniline,
N,N-2,4,6-pentamethylaniline, diisopropylamine,
dicyclohexylamine, methyldiphenylamine, pyridine,

30 p-bromo-N,N-dimethylaniline, p-nitro-N,N-dimethylaniline,
triethylphosphine, triphenylphosphine,
tri(p-tolyl)phosphine, diphenylphosphine,
tri(methylphenyl)phosphine, tri(dimethylphenyl)phosphine,
trimethyl phosphite,

35 1,9-N,N,N,N-tetramethyl-1,8-naphthalenediamine,
quinoline, decyldi(methyl)amine, dodecyldi(methyl)amine,
tetradecyldi(methyl)amine, hexadecyldi(methyl)amine,
octadecyldi(methyl)amine, eicosyldi(methyl)amine,
methyldi(decyl)amine, methyldi(dodecyl)amine,

40 methyldi(tetradecyl)amine, ethyldi(hexadecyl)amine,
methyldi(octadecyl)amine, methyldi(eicosyl)amine,
decyldi(n-butyl)amine, methyldi(decyl)amine,
dodecyldi(decyl)amine, octadecyldi(decyl)amine,
N,N-didodecylaniline, N-methyl-N-dodecylaniline,

45 N,N-di(octadecyl) (2, 4, 6-trimethylaniliniumamine,



| east one rai3Ix/00025 R2 or R3 is not a hydrogen atomor not a linear
al kyl chain, with the exception of the conpounds nethylam ne, aniline,
di mret hyl am ne, 25 di et hyl am ne, N nethylaniline, diphenylan ne,
trimethylamne, triethylamne, tripropylanmne, tri butyI am ne,
Nl\l-dlrrethylanlllne NN—d NN—24 tarre | ani |'i ne,
di i sopropyl ani ne, 8P8ﬁ% iﬁi&%@ygﬁ@{‘ ﬁaﬁ% q‘flé’cygf/g'f"d?%e 30
p- br omo- N, N- di et hylddrflll'Pﬁ@PY W%“Poaﬁfil\ﬁ%ﬁwé OREKERRT e,

triethyl phosphi ne, triphenyl phosphine, trip-tolyl)phosphine,

di phenyl phosphi n®, &4t ileaet hytheippbrphosphi ne,
tri (di met hyl phenyl ) phosphine, trinmethyl phosphite,

1,9-N,N, N, N-tetr thyhe e e
decyl di (et hyl )acrf;&i L 5 Sg Wﬁ 8?;’&%@6@ %omf’eﬁr% E}mclflrﬂdflfn%?ﬁ/llﬁpam ne,
hexadecyl di (et hyl )é}ﬁlﬁé oF yehe: b xﬁ(ﬁ%t hyl ) ani ne

ei cosyl di (net hyl )am ne, nethyldi (decyl)am ne, net hyI di (dodecyl ) am ne, 40
met hyl di (tetradecyl)am ne, ethyl di (hBxHd&e@ M@rﬁtﬁ% )
met hyl di (pet adecyl ) am ne, nethyl di (ei cosyl)am ne, decyl di(n-butyl)am ne,
met hyl di (decyl ) am ne, dodecyl di (decyl)am ne, octadecyl di (decyl)amn ne,

N, N- di dodecyl ani | i néﬂhemerret hyl - N-dodecyl ani l i ne, 45 N, N-di (octadecyl) (2, 4,
6-trinethylaniliniumam ne, 0732/00025 33 cycl ohexyl di (dodecyl ) ani ne,

met hyl di (dodecyl ) amigie anddRY iaxRr Qaaﬁaﬁalnaraaﬂfﬂgx@fﬁl ahexe&@rea@ﬁ, ad C) at

| east one support, a n n C ound
of unitsisnf the fo?")nudlqrgsleﬁ §E°n9 % %%%2 Br %0@5}&/{% dly%l % Aﬁan R5
are identical or differen n%ouPé eac]b aﬁydr t-hl m 3 faﬂéa &n28% om or

a Cl-C40 group, or FeF§ &s Q tinss #ergRoup, where R are identical or
different and are as defined for R5,
M2 are identical or different and are each an element of

main group III of the Periodic Table of the Elements, and

20
a, b and c are each an integer 0, 1, 2 or 3 and a + b + ¢
is not equal to 0, and is covalently bound to the
support.
25 . . . .
2. A catalyst system as claimed in claim 1 which further
comprises at least one organometallic compound of the formula
IIT
M3R6 1
10 IMERE ], (i
where
M3 is an element of main group I, II or III of the Periodic
35 Table of the Elements,
Ré are identical or different and are each a hydrogen atom, a
halogen atom or a C;-C4p group,
40 d is an integer from 1 to 3 and

e is an integer from 1 to 4,

as constituent e).
45



M2 are identd732/00025 fferent and are each an elenment of main group Il of
the Periodic Table of the Elenents, and a, b and ¢ are each an integer 0,

1, 2 or 3and a +b +c is not equal to O, and is covalently bound to the
support. 25 2. 30 35 40 A catal yst sysggmas clainmed in claim1l which
further conprise S tallic ¢ ound,of the.forpula [I11
[ MBR6dJe (| :EF') %ngk)ég‘?sé"&%gﬁ o5 o ftied in CLoti Pr %1 "BiIESP 8F the
Periodic Table th%“%l%ﬁFi,.Rgg Rar 8T i Rre @t gQF wigi PpERePt Hfd are each
a hydrogen at omfozmuha| cherFoapsites at dpastoorg Aypstdtiusedirrd nteger from 1
to 3 and e is amsubtefeutdd arphatic hroap andsdr taideteepatchd s2182Lt60025 34
3. A catalyst SysbRMAS @tctipTednsis€i) WElpProl.s WRehgh NcsttdidSkrone
radical Rl, R2 q, B3 @i, idle Jiguss base of the fornula (1) conprises at

| east one substituted or unsubstituted aromatic group and/or a heteroatom
selected 5 fromthe group consisting of P, 0, S, N and contains from2 to
20 carbon atbons® £3tAl¥sk A¥pdensystelAiedcin ¥ i caaimdfl doaBmswWherein,
wherein a porols penovgainarganior gamungasdri golid usedsad asippEpbrtl0 5. A
catal yst systemas clained in any of clains 1 to 4, wherein at |east one
organoel emery, cCRQUATySf Sy ehOLEW Bildel) ihNanyMyCR1YPmd S1 RY AN Qherein
alum num 1S usedy 18a8c dhd @BhYSLI NG RLASLA I Nk e a0l () 1R 1 110
5, wherein at leas gne, ordanoel e nt .conppun Q the tormula and/ or
(V) 20 25 wnhic 1s ron or aluminum 1s used.

15 6. A catalyst system as claimed in any of claims 1 to 5, wherein
at least one organoelement compound of the formula (IV)

and/or (V)
R?
20 R® RS
\ | /
/B O0—A—0O B\
R R° V)
R*
25 R® 5
N | R
}AI 0] B O—Al
R° R° V)
30
where

R4 and R are identical or different and are each a hydrogen
atom, a halogen atom or a C;-C4p group, or R? is an -0OSiRj

35 group, where R are identical or different and are as defined
for R3, is used.

7. A catalyst system comprising

40 a) at least one metallocene,

b) at least one Lewis base of the formula I,

M1R1R2R3 (I)

45
where



30 35 40 R (MBIDORED AI-OBR5 ~R5 RE R4 RS | Al OB OA R5\R5 where
M R4 and R5 are identical or different and are each a hydrogen atom a

hal ogen atomor a Cl1-C40 group, or RA is an -OSiR3 group, where R are
identical or different and are as defiggd for RS, is used. 7. A catalyst

system conpri si ng at least an tal.l ocene ) at least.one Lews base
of the fornula I, N e\’/\'ﬁgﬁegflr?""d‘??ff’lﬂeog5°€§helvﬁeps°cglﬁ (Lévfa n?* of
mai n group V of the ¥B& Eo8PR %Sl e of the Elenents, Rl, R2 and R3 are

identical or different and are each a 5 hydrogen atom a Cl-C20-al kyl
group, a Cl-C20- hal edl, kgt ardo®p, are Gaiebdfeal yr gridfiprest GordCa@ehabaaray|

group, a &7-CAO-al kiglarbybn 0440840, Qr ca-d5(=ARy BrgHoabkyh @é—%&hé’ﬂ@ﬁ&ﬁyl i f

desired, two radical all~thre di : a ined to

one anot her via C2- Sggﬁigicsil_nét’-eatlr Ogﬁggéf e Brgé(’d_i%qég %@(J i s

not a hydrogen atom df’c“%'&L'L 8 Fpﬁ}zaqr%ﬂ"k F &ndi ,4°'\ﬂrtyﬁf K& IxMByi BREES ¢ he

conpounds net hyl ani fd, dgAiFete, tWP FRERGRENIGe allgtlpten |ragiaals R!, R? and

N- et hyl ani | i ne, di fiiengy ape rmeinetr toetrtey laagicher vid €bh@ianhives and at

tripropyl agi ne, 15 tIdasut ghantdwcall, Ak dintebhykarniisl n6e, a M@digehhytanidd ne,

N, N-2, 4, 6- pent amet hyj@nal b Pfeadid1X9R" ORYIATWIL A CidePReXN! St

met hyl di phenyl am ne’coﬂ%‘bhgﬁgemethylamine, aniline, dimethylamine,
diethylamine, N-methylaniline, diphenylamine,
trimethylamine, triethylamine, tripropylamine,

15 tributylamine, N,N-dimethylaniline, N,N-diethylaniline,
N,N~-2,4,6-pentamethylaniline, diisopropylamine,
dicyclohexylamine, methyldiphenylamine, pyridine,
p-bromo-N,N-dimethylaniline, p-nitro-N,N-dimethylaniline,
triethylphosphine, triphenylphosphine,

20 tri(p-tolyl)phosphine, diphenylphosphine,
tri(methylphenyl)phosphine, tri(dimethylphenyl)phosphine,
trimethyl phosphite,
1,9-N,N,N,N-tetramethyl-1,8-naphthalenediamine,
quinoline, decyldi(methyl)amine, dodecyldi(methyl)amine,

25 tetradecyldi(methyl)amine, hexadecyldi(methyl)amine,
octadecyldi(methyl)amine, eicosyldi(methyl)amine,
methyldi(decyl)amine, methyldi(dodecyl)amine,
methyldi(tetradecyl)amine, ethyldi(hexadecyl)amine,
methyldi(octadecyl)amine, methyldi(eicosyl)amine,

30 decyldi(n-butyl)amine, methyldi(decyl)amine,
dodecyldi(decyl)amine, octadecyldi(decyl)amine,
N,N-didodecylaniline, N-methyl-N-dodecylaniline,
N,N-di(octadecyl) (2, 4, 6-trimethylaniliniumamine,
cyclohexyldi(dodecyl)amine, methyldi(dodecyl)amine,

35 di(i-propyl)amine and dicyclohexylamine,

c) at least one support,
d) at least one organoelement compound which is the reaction
40 product of the reaction of at least one compound of the

formula (VI) and/or (VII) and/or (VIII) with at least one
compound of the formula (IX)

45 H;‘B—Q-XR’) . VD



p- br ono- N, N-a#32Ad0026i | i ne, p-nitro-N, N-di net hyl ani | i ne,

tri et hyl phosphi ne, triphenyl phosphine, 20 tri(p-tolyl)phosphine,

di phenyl phosphi ne, tri (methyl phenyl) phosphi ne,

tri (di net hyl phenyl) phosphine, trinethyk phosphite,

1,9-N,N, N, N-tetramet hyl - 1, 8- napht hal enedi am ne, qui nol i ne,

decyl di (met hyl ) ani ne, " dodecyl di ( metRy'BreriXe—BRS (Vi)
tetradecyl di (et hyl )am ne, hexadecyl di ( net hyl ) am ne,

oct adecyl di (net hyl ) am ne, eicosyl di (nethyl)am ne, methyldi(decyl)an ne,
met hyl di (dodecyl )am ne, nethyldi (tetradecyl)amnm ne,

et hyl di (hexadecyl ) am ne, nethyldi(octadef?l)anlne nethyldi(eicosleQH?ne,
30 decyl di (n-butyl)am ne, nethyldl(decyl) m ne, dodecyl di (decyl)ani ne,

oct adecyl di (decyl )ami ne, N, N—dldodecylanl |ne N—nethyl N- dodecyl ani | i ne,
N, N-di (octadecyl) (2, 4, 6-trinethylani

cycl ohexyl di (dodecyl ) am ne, nethyl di ( decy nlne 35 di (i-propyl)am ne
and di cycl ohexyl ami ne, c¢) at |east one suppor d) at | east one

or ganoel epgent conpound which is the r Q\ on product of the reaction of
at | east one conpound of the form@*d (V) d/orHﬁVII) and/or (VII1) with
at | east one conpound of the fornmula (1 X) F{(4gTX1"7 / 45 g 0732/ 00025 36

R24B X BR24 5 10 15 (M11) | I /BOO B~R4 h 20 25 30 35 40
s R (IX)
N
20
where

R7 can be a hydrogen atom or a boron-free C;-C4y group such
as C1;-Cpp-alkyl, Cg-Cjygp-aryl, C;-Cyo-arylalkyl,

25 C7-C4p-alkylaryl,

R4 and R> are identical or different and are each a hydrogen
atom, a halogen atom or a C;-C4p group, or R? is an -0SiR;
group, where R are identical or different and are as

i 5

30 defined for R>,

X is an element of main group VI of the Periodic Table of
the Elements or an NR group, where R is a hydrogen atom
or a C1-Cyp-hydrocarbon radical such as C;-Cyp-alkyl or

35 C1-Cyp-aryl,

f is an integer from 0 to 3,

g is an integer from 0 to 3, where f + g is not equal to 0,
40 and

h is an integer from 1 to 10.

8. The use of a catalyst system as claimed in any of claims 1 to

45 7 for preparing polyolefins.



where R7 c®732¢00025dr ogen atom or a boron-free Cl-C40 group such as

Cl- C20- al kyl, C6-C20-aryl, C7-C40-arylal kyl, C7-C40-al kylaryl, R4 and R5
are identical or different and are each a hydrogen atom a hal ogen atom or
a Cl-C40 group, or R4 is an -%iRB gr 17|p, where R are identical or

different and are_as defJ] el errent of in group VI of
the Periodi @ TaBl BX3Fe5% HS Epéﬁg?ﬁlsn%rméﬁo ’g’? Wt‘e?tén{%ﬁ‘ s a hydrogen

atom or a Cl- C?G’lW'Eﬁb%%Frlt%‘ana%ﬁ’&rdle‘stéﬁ o) @P @295941¢G/I°f0rat tgaghpngr y| |
f is an integer chtahy$t tays3emgas sclaimedt égeany ra¥mcQatos 3, wwhdr,e f + g i s
not equal to 0, and his an integer from1l to 10. 8 The use of a catal yst
systemas glainmed in any of clains 1 to 45 7 for preparing polyolefins.
0732/ 00025 37 9. A process for preparing polyolefins, in which the

pol ynerization is carried out in the presence of at |east one catalyst
systemas clained in any of clains 1 to 7. 5 10 15 20 25 30 35 40 45
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