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Preparation of supported cocatal ysts The present

invention relates to a process for preparing a
waappoesed cocatal yst for ol efin pol ynerizati oPCT/RP10041014582

conprises reacting a support bearing functiona

groups, triethylalum numand a hydroxyl -contai ni ng

conpound containing an atom of group 13 or 15 of the

Peri odic Table. Furthermore, the present invention

Prenasian o PRATSH 6Ptk ocat al yst s obt ai nabl e by such a

process, to the use of the supported cocatal ysts for

'IﬂF g&géﬁt Weﬁloﬁ %l&taé’ &ta &M@és@ £Br f)l‘ébaﬁn'aea sg%c)ﬁ@g EbcafdiysOBr Qéfin

cat al y stens %nerlzatlon T
PBHY@PT‘@%B‘MP RABP'ECP f%?ﬁﬁ"}gr?eS”Q%bl?ﬁaf'% E?i 53! qrayes: dielpyigluminum
aho adydroxt-esrsaifing cdnpaupdionramingzaat dtan olodrowd £ drns of the Periodic Table.
F\{Ynh&'EoFehfﬁﬁ %re%@r‘it%\)éﬁﬁonsr&ﬁ SYgssuﬁ;?] eH §8<gatah&)s%@| able bP’ such a process,

transitron npounds such as net ceneco exes
iaihe use °fg}F%%HPP?"Fﬂdé’Pé§P'Y%¥§f°é a&eaqiry‘g@a#aafﬁt Yypiemifer the P°'Yme”zat'°” of
offihy ¢t vt s;&mntsaoraus polyrherizatialobolefinspbiriable érotahe supported
cé%ﬁn%}%?{%l@ﬁ% F%@é qgll tﬂ%g&?ﬁ&lggl{ﬂ)gl%;‘/ glgﬁs ns‘ﬁ%vﬁib@@%e a@sﬂ%stems are
useth single site catalysts | ead to polyners haV|ng a
narrow nol ar mass distribution and a uni form conpnoner

Cﬁﬁé]%cetpans%gno%ettapc%?n%oar%s%ﬁchagsl rﬁ?tél%cgr% c%ff‘:%%xés%g 81‘3%&*1‘ *nlté{est as

suspensi
C?‘lﬁ%@ f‘UfOteéﬁ p%lm%rﬂﬁﬁfg’&?e%usr% éh\evm?ée ﬁﬁP%ﬁ'h'%’f@éWéEeStZe pplolefins which
at@ﬁlﬂ obtamtath@ udiey EBn0éntional Alelgldr-Nattacatdiyets. Fhraiarhgle, 3ach single site

' cg‘l% y atdtto %@gﬁﬁg h%/ m Lg)lpa(?erEN rP]J: By ags E& ontanc? %E{M%Pé? Eérﬁ&omer

ead
cp@wn’écrréheﬁatn bcable @@seus%?tﬁmﬁf@@yn Q%Ph‘?@? gsyRension polymerization
dec@éb%btlt i9 Bﬁé’lﬁdﬁéntﬁ@slmg%ﬂ% n%t&ﬂbce&és I@S&ie&]sé@ﬁ@lﬂ&&&m’( 6 alaelid, i.e. for

: tr%grfn Cote lggj Cgct)l%l rtt {:19 hermore e & d"pf/)\ll %Fc]j C tzaslt?tﬁgﬁduld havea high

F87"% reacte
pmpmmw ls@rtwpﬁ@ma@ hewoaa SP%P@IPhWQVr equently used
class of cocatalysts consists of alum noxanes such as

grg%r\v% %’Ir%n |§r9 {)?% a$ ‘%"?«POUP‘ Sas\l/‘"é W?eél r%%tgllo&:grg% Io Eéa o eic:{“ vegas catalysts for
o@fao eglsmemamméranwessawé@m%m@éae\mﬁcm viigriyrhet canpeunds serving as

cOEHRE AlfFeRisHY LSHY dmt; o cd’éé’cﬁ]?ﬁél B&iﬁsls’[sr&‘ Qluﬁ\&bkémt uch as

‘ Wg’g@ﬁ»"ﬁég@‘ag am ﬁo‘g@@{ 2’}% ﬁ%vﬁgﬁﬁc @ %ﬁge that ey%ave%o 88 used in a

layge) exvebro Fotheaherai qﬂmwemwm@om@rtrﬁmqgarmtte&me*tlmetdwompounds

irdb &Rk BbIRABRAWAR als¥bé Dsdah® c6dtalsst syst ens bei ng
able to further conprise a support. The

or ganobor on- al um num conpounds are prepared by
W@ Qe By déidiipds catglvst geatertrorompasindan ergansbegramelyayinyRi qespound, a
¥éidiRca %Al aﬁhmm@moa%mw Aistha BatalyfeDstiaRPbd bid tHaMher

as such t Qﬁ Qﬁ%
comprlse a suppor’[ e orgahoboron-aluminum compounds are prepared by reacting
dihydroxyorganoboranes or triorganoboroxins with organoaluminum compounds and then

applying them as such to the support.

WO 96/04319, WO 96/23005 and WO 99/33881 describe cétalyst systems in whose preparation a
support is-firstly reacted with a Lewis acid such as trispentafluorophenylborane which acts as
cocatalyst. The modified support in which the Lewis acid is covalently bound to the support
material is subsequently reacted with a metallocene or a mixture of a metallocene and an
organometallic compound. S. Charoenchaidet, S. Chavadej and E. Gulari, Macromol. Rapid
Commun. 23 (2002), 426-431, state that catalyst systems comprising supported cocatalysts which
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WD 96/ 04319, WO 96/ 23005 and WO 99/ 33881 descri be
catal yst systens in whose preparation a support
WO 20506388y reacted with a Lewis acid such as PCT/EP2004/014582
tri spentafl uor ophenyl borane whi ch acts as cocatal yst.
The nodified support in which the Lewis acid is
) coval ently bound to the support nateri aI IS

equent | y react xture.

SBR[ elFRT ik oM S RB b o Bins B e rave an
inCleasedeaatititaincrtnylens poigingnzaties) when thefsilicgad! m bedvarerdedwith an
alBRRuRh HYBBIe bl rd@iihio tf&)atﬁctﬁﬂttnspéﬁéih@rdphéﬂylﬂé@én@' yst

systens conprising supported cocatal ysts whichare

obt ai nabl e by reaction of silica gel with
EP/A &8s deseobesiaiatyst systesms @ whiah a modified soppart ik desthhprepared by
réé@tlHg@%ruﬁﬁﬁﬂthaa‘ﬁtdréén%r%etblﬂc EnipshiRNed %%MB&L?&?&R/M@ %nﬁkﬁﬁ‘ groups

eacte

ccmgq'ra?%aoa\éq%@rog%@ﬁ{nopﬂ%&@am 'g@'te“ thuHht into contact with an %rgamc
tréansitiop ewetabédmponmgrrelaflitier argenontekiié cdmpGBd 988 catemenddtesing
fu‘ﬁatoﬂtjalwu S ¥tk édﬂv chJ?;e@ ug@ig'rrfa'd@ gf (§b’£‘ﬁ9ﬁ5mﬁo§mds which contain

firstly I|Eoreljlo reactl nq_g{a sup
"%Pg'é{mﬁ%e cipna] eroare) Iiep agive d’&@‘?ﬁ)%bﬁ'&° AR fleren-withdrawing group.
functi-onal groups containing active hydrogen. The

EBRM4bI-98 SlRRRHodiRa b&lﬁ{le%b%%ﬁ Bé b&ﬁ%ﬁﬁ&?{fsﬁ&pm dalicR8 with an

organi c transition oun
O’Q?WQW“P‘P‘E“’ @B%‘&ﬁﬁ%e”%w'@@ﬁﬁﬁ‘ﬁﬁ% hRY (R Adunctional group
cdnteitg anthed hygrogener ecmtpadton dupaivetliewie bagicuogional gis@ arél an electron
#Tﬁéiﬁe plfou or gani ¢ conpounds which contain not only the
nct Ional group containing active hydrogen but also-
an el ectron-w thdrawi ng group. EP-A 949 273 descri bes
Tineetiof é-aebc fitasttprak &s2s 6dd adpaad sbppoﬁ@méawysit Bgstehy ars @p poitel

cﬂﬂ{)é&é&t gﬁrﬂ?@rr{uﬁe E}ﬁe &Eu% Q'g%n éeg aFe QQER&%{[}P' E?Y g)ﬁoepswe and the
PQMF&”&? fen ﬁg“"ﬁ'@? phte P?}%W% @@Fﬁ"@@reastﬂ éwqme@t BAPrERTE Ve

Lewi s basic functional group and an el ectron

It %ta'ﬁ %&Etj oY%e%F&gH inv gntﬁ)nqgﬁ%eat ;ﬁi&%g{ (o) ngrg%ewng eﬁ%?)ggrte{j%ocatalyst for

orte at a :
O'EftBPRS’I'W"@aifaé'E” Wﬁaﬁi tsrﬁ@@tmgwélmpt%@ vaicarelativgy ingxeensivestaggdnaterials

el Lged&idalHich 15k Yo @xgansysiehs Rbing &ﬁn@@és&éﬂ%ly&%ﬁtéﬂﬁn activity or in

wﬁ& ,J;l ﬁ‘pod &\%/)&m% l%a'i BV??CQI ﬁf }fw%tcgfg% tsglmfé ?ﬁ Ge g léved USI gja erll)? a smaller

amw*éﬁthwswe siafting matepn'e e@wgﬂe@ﬁ exReap e $tﬁ@ma "@éﬂﬁ'ﬁ@r t ed
cocatal yst for olefin polynerization which is

Wre%I \?et[#oh/r% tMat?IJI QPA c't is aghug(ged%gs g émgss égr Vené{palﬁﬂg X %gpng{teg cocatalyst for °

O‘EfﬁtFé’IWR%SJ@tV@Wﬁ Cﬁ'ﬁ?ﬁ'ﬁqgf‘a&?ﬁ'nﬂncr eased pol ynerization
activity or in which a good polynerization activity of
the GaL gl eatrmspl 't%%alc‘?orb Qe achi eved using only a
srra‘?f’é)f’ anount ' or e |§ I've starting materials or
using | ess expensive starting materials. W have found

BY hagiethlhism@bhead is achieved by a process for
preparing a supported cocatalyst for olefin

pol ymeri zati on, which conprises reacting
C) acompound of the formuta (1),

(R1)X—‘—A—(OH)Y (1)

where
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A) a support bearing functional groups, B)
triethylalum numand C) a conpound of the fornmula (1),

W@ Rbp063831 (OH)y (1) whereA is an atom of gr oupPABEP2004/614582

of the Periodic Table, Rl are3identical or different
and are each, independently of one another, hydrogen,
hal ogen, C -C20-al kyl, CrC*-hal oal kyl, CC 10-al koxy,

C6- C20-aryl, C6-C20-hal.oaryl .. C6-C 20-aryl oxy,
Ay R A a9 IR s TRy |
Cr- CAO-al kyl aryl, C7-CA0- hal oal kyl aryl or a n OSi R3 2
RA’ OWR: ideMEd] Br dfPerétt Bnd 818 BhdHC Ablefthddhty bIne BhotA&Idny@FRen, halogen,

eac dr.o al ogen -Cr-al kyl,, d- - hal oal kyl,

cock, BOLgeene ST gl Bl oy C 2t O R oy
C6- C26-warylblik ;-Cathaltanylatiyly Calloyalkylaryl, Cr-Cap-haloalkylaryl or an OSiR4
C7-§§anabgarylalkyl, C7- CA40- al-kyl aryl or
C7-C40-hal oal kylaryl, y is 1 or 2 and x is 3 mnus Y.

We have al so found supported cocatal ysts obtai nabl e by

R& uc hreddentic esdifferert encdiare eadh hyHreoeu palogene@:-Goeiyia Ly Eioshaloalkyl,

f OF CREGPNOIE R, LA SSL-haURYCOLEYanidlp DI YaFHRIGAL | on
0 ins, al yst .systens_for olymeri zation o
ol efr e BiseaiAluh A AR %rﬁﬂ%ﬁl?a@ﬁ'%a' catal ysts and
a process for the polynerization of olefins in which
ythegs Gatphyst systems are used. The supported
cocatal ysts prepared according to the present
invention are suitable for the pol ynerization of
xol efsidrsinasyl especially forthe pol ynerizati on of
a-olefins, i.e. hydrocarbons having term nal double .
bonds. Suitable nononers include functionalized
i have Alse faung supReted sPERRb RS RAARARIT Y Sudi@rracesedhgpsegf the
s@ppbden cheathlysts fov prepaing acaplysteysiem mtﬁeamtyydehmtian bqul efifgy catalyst
s Bﬁhé‘ﬁ&?ﬂéﬁzgﬁm oL Ghdin lgﬁ‘orﬁ Er%e.asﬁégydrt‘éa 'c&,ra'tdl ts and a process
S g to pol ar erin ounds,

reference Iven to nonpo 0 c conp
far He Rolymeezaiipr of-alelipsin whigh Egsacaslist pysiemspas ¥eul ar | y
preferred a-olefins are linear or branched C2-Cl2-
T S el el @i FARe st orah SRAGRpRTY ne
p‘l'yrﬂ%’ﬁ’-ﬁé?ﬂ‘é’,f olgfinsnd gepecialyferdbprlyreripriion chegletins. & @wgrocarbons
hawidgdemesal Selble @adsd Soeblyhonbmeigamtiugs eunctimaijzegd alettlcafiy) dinsaturated

| c%@ﬁ%ﬁ*ﬁ?éﬁ%t%iro?%ﬁe SURDAS ofachiPY AR EAR e acid, for example

acrylates, methacrylates or acrylonitrile. Preference is given to nonpolar olefinic compounds,
including aryl-substituted o-olefins. Particularly preferred o-olefins are linear or branched Cy-Ci5-
1-alkenes, in particular linear Co,-C4o-1-alkenes such as ethylene, propylene, 1-butene, 1-pentene,
1-hexene, 1-heptene, 1-octene, 1-decene or branched C,-C;o-1-alkenes such as 4-methyl-1-
pentene, conjugated and nonconjugated dienes such as 1,3-bu’fadiene, 1,4-hexadiene or
1,7-octadiene or vinylaromatic compounds such as styrene or substituted styrene. It is also

possible to polymerize mixtures of various o-olefins.

Suitable olefins also include ones in which the double bond is part of a cyclic structure which may
comprise one or more ring systems. Examples of such olefins are cyclopentene, norbornene,
tetracyclododecehe and methylnorbornene and dienes such as 5-ethylidene-2-norbornene,
norbornadiene and ethylnorbornadiene.

It is also possible to polymerize mixtures of two or more olefins.
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1, 7-oct adi ene or vinylaromatic conpounds such as
styrene or substituted styrene. It is also possible to
w@odopmeIssrze m xtures of various a-ol efins. Sui PEDER2004/014582
ol efins also include ones in which the double bond is
part of a cyclic structure which may conprise one or
nore ring systens. Exanples of such olefins are
cl opent ene, norbornene, tetracycl ododecene and
T%nglﬁqgroggqiﬂ@t%ofél?ﬁpraﬁeéh@\éeng%e gaticularly useful for the polymerization or
cepabiteyikatide ofesttBlene obpopydane, Asorrdaomels @nehydnd pollymerization,
1 oLt . [ t0 rize
PR R BB ot do DAl 3 ol B rcfind THHGER andir
1@6@5?-§1r§7§'fe§ COMORIRETD INPEIMIENS PRIERRTIZFIPN AFecetiviane iapdpralrhujene.
useful for the polynerization or copol ynerization of
.n ethylene .
BRPYRERE oOthe BLARNA BF Bropthg SUIADARE RS eloCh prSA Bearng funciona
9(egPCA) Arieg1yisiumirgim B)ang grhwarexyi-agntaining gasmreundicopiainingae atom of
grbub eX emnis ohthe/Periodic TpteT)ewe REQE@WIEShcE 8fHRNONEr'S i N
propyl ene pol ynerization are ethyl ene and/ or 1-butene.
In the process of the invention for preparing a
PeciRsisd srrparte Ncaie anspahosefuseliopal sroupeeantaimadivenkydiogem Suitable
fugEtng Yratps ark[ foedxabr| kydioRyBrdapbs, PAfaR and secondary amino groups,

| - ¢ ining ¢ und contai ni ng an_atom o
b it b B R bl B ot es o P o i rycrony
orfRURsPegdrefesteder . Preferred supports A) are ones whose

functional groups contain active hydrogen. Suitable

f ' | groups.are,. for exanple, hydr . groups,
SUHRL L 28T P BBR 1B el s B RGE oo oMb oG e B amproprite
fusetiopal @rous- Gugranlescate Blaney siliogtesupwganioaxities grfmely stividied funttidoalized
pdlyn@8i Pswder. t h hydroxyl groups being preferred. Supports

used are preferably finely divided organic or

i norgani ¢ solids which bear the appropriate functiona
Ingriganip exideEsulinplecs suprorts mer be Buhd aadrgxides oftigmeiérsertxdf desips 2, 3,

4,0 14, i1aels\andh§ bidREl PbridalRGabie Btht ZRFHeRR! Iyr@FéFenE’é)i@’gﬁéﬁ oxides or

m&ggrg@nl toxlldes syi.table as s g orts ngy be foun :
ARORG 60| BEECRPre RACUMANNPAT. 11 Brrgaeshim o lagmain ggo

cotrgspongingipidelrgixiufest GiberPeargamiti axidgaivhieh ofn dehsedmbreiveingven or in

combRiagsrBRthend sbolenéfiondd RRiMicAESHoRE afdl PR ExMHd8D, 8f BN ®reterred
rlTHg nesi um or

el ements cal cjum_al ym num_silicon, n or .
°’%‘JFF a1 Sd'ﬁ%’"a‘?ai%i"ifr 'Q&?ﬁ'sﬁ?fégﬁsmm?{;aaﬂz%&e B ARVRogRC sifgapgaluminum
oxjdeoh geefrired oied exidensi fohexemplebmidired dydotakcteei r own or i n

conbi nation wth the abovenenti oned oxidic supports

or B2G3. Preferred oxides are’

are, for ex I r o .
T ipros T siei e f-"fﬁfz raﬁfwvasm fHrare ateg inihorange gm Qg
1 Q91 M, peafeopaphySpembtoSPO mda Anabin patioutarritom 200itel400 /g, and a pore
fi ' [ [ e .
;oﬁggrl%hgﬁég\igtmer?ﬁfﬁg& gﬁ/gb?ffeﬁag? ér?%?lﬁs)l!oaﬁs.% rg %gfnigaar%ﬁug?r from 0.8 to
hAVE 13° Blsatraiee ¥R ¢ ﬁ%émﬂv diyidpe sypperts ig ggneraly Byie@ngegrom 1 to

500 pm, preferably from 5 to 350 pm and in particular from 10 to 100 um.

The inorganic support can be subjected to a thermal treatment, e.g. for removing adsorbed water.
Such a drying treatment is generally carried out at from 80 to 300°C, preferably from 100 to 200°C,
and is preferably carried out under reduced pressure and/or in a stream of inert gas, for example
nitrogen or argon. The inorganic support can also be caicined, in which case the concentration of
OH groups on the surface is adjusted and the structure of the solid may be altered by a treatment
at from 200 to 1 000°C.
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1 000 n2/g, preferably from50 to 500 n2/g and in
particular from 200 to 400 n2/g, and a pore volune in

wo b@siedsge fromO0.1 to 5 m /g, preferably fronPOI/BEP1004/014582

3.5 m/g and.in particular frgm0.8 to 3.0 ml/g. The
mean particle size of the finely divided supports is
generally in the range from1l to 500 mm preferably

rom5 to 350 mqmmand in particular from210 to 100 nm
'JF‘HB‘*’ PREYRFHPEO S TIBisHRIE ar@éWCB@aE%?B PRMPRIBUPROTS: ¢ Bidiiase based on
polyetgtenesr polgolgfinsfsoeh asguotyeihpigneastpolyires)ianaf wtose Bntbna groups may

e r carried out at from 80 -
btgz)%%%%ewe rerﬁgrﬁ %Fih@?gﬁ]@d}fgyto 200C, and is

preferably carried out under reduced pressure and/or

Areferredsdompainde C) aieeinks amichf or exanpl e nitrogen or
argon. The inorganic support can al so be calcined, in

whi ch case the concentration of oups on the o
Asur feRneaters ob@pups 3 therfigriedie Talte, a@taﬁ?béy apfaterh of gelpi 1@ oftig Periodic

be ahblewirerehfrot lraidlTEIRL berbn, GAIMAR, #HAunt & tHallium and very particularly

000 possi bl e support. naterials are
fungfé%%y?o%d pol ynmer supports, e.g. those based o n

pol ystyrenes or pol yol efins such as pol yet hyl ene or

PROGrHC0PHbEFIGan tABEERUREE & tHeaB@uIagl) fuRscHY be, for
exanpl e, ammoni um or hydroxyl groups. Preferred

npounds C) are ones in which Ais an atom of group
Ris fe igangicaber diffrient amhiye @actp ﬂ@emﬂ@ﬂﬂlyofameah@heromydg:gem p)alogen

éS cof- C‘i4tE¢YI Resr@&ﬂa@ar;r 120] @,4@1 @J@, haibdl OZJFJJ]MHW
pg;tef qa)r?'a l?ég a%f’r ijag‘}%y X%”¥s al so

gi ven to conpounds of the forml a (1) in which RL are

I deBfel @ah pi cu&er} bRfepaHly @5':@1 o-@lryﬁ‘ c C@h’a[ohr‘}p @P—%QQIQ%G(I; YCSCH‘aloaI kyl,
Znﬁa? %ygry@ygé%ﬂﬁ%?ﬂwﬁrﬂO - Cu- hal oal kyI

C7- C30- aryl al ky, C7-C3o0-hal oaryl al kyl ,
Ekamliebt F}e@fﬂeaﬁyﬁp&hd&%"t@gmm (‘B%H‘BGH%E &Eld?&%@fﬁ%lﬁ?@%(OH and

OB P ARSI RS Sl GG ooy

0- ha
CC?m@ﬂGBaMWyhébyhm@¥M@ﬂwc2o hal oal kyl aryl . Exanples of
preferred conpounds of the forrmula (I) are borinic
ci ds oroni ¢ aci ds of

f the formyla RL 2 an
T PR b WP TR PUPo Ml BB D NG ey comtainng
cqmpsiied Ghtap begorditechialaoperyér, PErbRAkasUpporabegrin@functional groups A)
is§ist fedBel @Itt@ﬁhﬂﬁMhlﬁﬁn)ﬁbm Bl RRd &E@&Rx@ﬁtgk?@fehﬁgn broaGd: MBked to react
3 By b e oount
wﬂ1ggg%9¢u9%ﬂt ik Hﬁ%ound C) can be conbined in any
order. Preferably the support bearing functiona
T@&H@%neﬂs are usually combined with one other in the presence of an organic solvent in
which the support has been suspended. Suitable solvents are aromatic or aliphatic solvents, for

example hexane, heptane, toluene or xylene, or halogenated hydrocarbons such as methylene

chloride or halogenated aromatic hydrocarbons such as o-dichlorobenzene. If the support is first

reacted with triethylaluminum the compound C) is preferably combined with the reaction product
of triethylaluminum and the support A) in the presence of the organic solvent in which the support
has been suspended and in which the reaction of triethylaluminum with the support has been
carried out. However, it is also possible for the reaction product of triethylaluminum and the
support A) to be isolated first and the isolated or resuspended reaction product to be reacted with
the compound C) subsequently.
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is first reacted with triethylal um num B) and

subsequently the reaction product is allowed to react
WoRa0s/063881 conpound of the fornmula (1) C . The PCTI/EP2004/014582

conmponents are usually conbined with one other in the

presence of an organic solvent in which the support

has been suspended. Suitable solvents are aromatic or

hatic solvents, for exanpl e hexane, heptane,
o5 ae geagrally Gombpsg 6@%@%&%%&%@3@%@ -290(C 19 156°C,
prmmw feoe o@ﬂomor@erhe timb &lr otjieinthk @6mpdrentd tateCallowed to react with one

ah&gér(?é:g"’é'ngx%ﬂysfr&H rﬁ&lrsd PFéFELé?{cQ Fgﬂéﬁ B e?#lon hi&s %S)fﬁrﬁgl%?

first react
4r3§°b5? 49 e%%!ayfrerarm ﬁ'é Boufs and VFW@aﬁ'é%fiY feom mt@débpur@f
triethylalum numand the support ﬁo in the presence of

Ifttm,esdgécg‘?lg hifst %gl:tgc? whh ﬂnﬁth%br&nu% U} tlme orhtlchl?ﬁaesse kcJ:cemeur)]onen’rs are

Sus
athweéttw?%twmom anckper is Qeﬁ%'a@lﬁfﬁp”b1r0tm'hlégs od@mowrarRrifergnce is given to

rezidtion tin@s@viedm 20 Mirutesdd 6 Roup) FjakicBaf ifdm 30RINGRES 1 RJAr. The time for

Myl A LA S0 15 S RBE B ot o

wite g@ppr@ﬁm@ﬂ & men@r@"xﬁ@nr bled dgurgy Rréfertenee ig givprotonieacl®)n times of
iromB36 Q4 RdlIr AhdTTh paEUIRBBAND S A Rugener al |y conbined at
tenperatures in the range from-200C to 150C,
referably fromOC to 800C. The tine for which the

Toomplaniatia of trigtiylaiyminye B) to duincéasitgravps hf the euppnd Ahigrusiatly from 0.05:1
toRI0A T priedeyablyf@r d.24 @ 261, MBaktRulafifsal £ &%e is given to
reaction tines of from2 to 48 hours, in particular

from6 to 24 hours and very parti cul arly from10 to 15
Theomelgr ralig ofifirshydalypioun B) to corpasind Cpia geredaliwifrotn 0.05:1 to 20:1, preferably
frérhio@k g isa, paHiddEMy pRPerdty Bt @5:18:¢ n bdtesfar ﬁ&%@ﬁe%

are allowed to react with one another is general |y

from10 mnutes to 48 hours. Preference is given to
Thegpcatalysts oihtainable by MmeanmoPBe piopess @bthe preSerhi dnvestion] which are likewise

pr@ﬁﬂéd W«th@ﬁregér@m\/é)lﬁoﬁ”cﬁrﬁ%@t?seﬁ Qn %e;rn%érr foerF'@pahhd@ cth%st S)hstem for

oletin po en tlo h ntlgﬂ )hskjm Ielt< L al drm num an
urb"pém 5:’) oo pali SVt P ﬂ'i“F*b%sa o, Aacded By e Prasent
ingentipd @rrigediprallsolyainst tylbrigoidg thersupported48cdtayatsinto contact with at least -

o,ﬁr@é@m%gt,éﬁmgw@mpg@]dr action tinmes of from6to 24
hours and in particular from 10to 15 hours. The nol ar

ratio of triethyialum numB) to functional groups of
At tregariaipansition iptal sompeural D)yit i inomin@iple possiblleoto L8Oary, compounds of the

trdt?fs@f)r@h@@’s)bf 5169;5@ :Qtozl Z%f lthQ PgrQ)dﬂ: TablB opﬁéﬁdnﬁ%hﬂé%?ﬁlm&ta% organic
tri etsgea um num

grSWBé Ff’(ﬂm éf tnveso '938 i 8'?' rgprfz@@rcatmyets r{egcgorpythithe supported
cqsetelyels ahipatile om theZohporents:Al o G)ant,i icddsiaed, jhe prgahenethilioy
cdchHoUB\& By Theb®ard ulualli/ Bor%[:ﬁdsqmm%h z;trlé;?ﬁ% &e%éno&&tﬁe & gr pojydentate

taI sts tal nab means process
P isFP EE e AU B0 SR P PRstS Koopie o R ey
cotnm}ilrp;rOQSmHntadmxd madiaals, and also reeswéizt ard freed eydapehtadienyf @dicals. A
Iagé %%Bér%gsﬁh Q%%%ﬁé Dﬁéﬁﬁ\/\%@%? Qéﬂnq:jo@&v,epzaﬂ&]\ Xrg%géc; B%J g&hem

al yst sys ens
R?"hé 0&\2 E‘H% 4. Furthermore, polycyclic cyclopentadieny! complexes are also suitable
for olefin potymerization.

Particularly useful organic transition metal compounds D) are ones containing at least one
cyclopentadienyl-type ligand. Those containing two cyclopentadienyl-type ligands are commonly
referred to as metallocene complexes. Among organic transition metal compounds D) containing



i nvention, are generally obtained by bringing the
supported cocatalysts into contact with at | east one
woe@anss3transition metal conpound D). As or gaPCT/EP2004/014582
transition nmetal conpound D),7it is in principle
possi bl e to use any conpounds of the transition netals
of groups -3 to 12 of the Periodic Table or the
| ant hani des whi ch contai n organic groups and form
ableast gre piclopeniadirsyivRSliggng FRPPoCBEdsV)at hava peasyioynsde g rasticularly
stilable ardibosgd prerféredlagdizat al yst s obt ai nabl e fromthe
conponents A) to C) and, if desired, the
organonetal | i c conmpounds E)..These are usually
compounds i n which a&fkeastfgne nonodent at e or
pol ydentate ligand is bound/to the central atomvia
sigma or pi bonds. Possi I i gands i ncl ude ones
cont ai ni ng cycl opent,adi adjcal s and al so ones
which are free of cl op ifnyl radicals. A large
nunber of such conpounds siNtable for olefin
pol ymeri zation are descrifbed in Fpggu Rev. 2000, Vol
100, No. 4. Furthernore, polyc I ¢ Eytl opent adi enyl
conpl exes are al so suitabl ezf0r ol efin pol ynerization.
Particularly useful organic transition netal conpounds
D) are ones containing at | east one '
cycl opent adi enyl -type |Iigand. Those containing two
(e} t.adi enyl.-type |iga are coomonly referred to
W@%gﬁgﬁgpﬁgggﬁgxggﬁ% %Q%%%“ﬂﬁ@#&ggFﬁﬁﬁP% transition
nmet al conmpounds D) contai ni ngat | east one

Mty cl opent adis@yilumt ¥REnilin G@Elim, GaRERAM) GRoblH, BRtallAY &hromium,
been found to

b articularly suitable are those of _.
Chet o mil oMoy RIpH ol 65, bt Pt A R Gl rabte ana
and i ndi cesthhdapthapifes. f ol | owi ng meani ngs: MLA is
titanium zirconium hafnium vanadium niobium _
faantal um chrom u bdenum or  tungst en r_an .
Xelemont of - Hr STt ielrar B oD, I LS op@anotrer, fuorne,
| ant hani desGhiokha begreiné, drskrei lydfogem, (iGH§-8lbii-GunalkeyleCe-Cis-aryl,
each, i ndependgaid ¥Rt e nesreA bl URRFRZ: or two radicals X* are
chlorine, brompe, iodine ogen, CIC?-?IkyI,,CZ-O
O-al keny! , PO e apaiier Spa ohaherdpn fof pymete, & subsitited or
C7- C40- ar y| iiskijdtituted digme Agand, in pAIRSARAA  Ddieneligand di & bibryloxy
XA are joi ngdyd, aneee anot her and together form. for
exanpl e, a substituted or unsubstituted diene |igand,

&n pa&;icular a 1,3-diene ligand, or a biaryloxy
Rgrod B, wher &e each C-Cyg-alkyl, Ce-Cys-aryl, C7-Cyo-arylalkyl, C;-Cao-alkylaryl, fluoroaikyi

or fluoroaryl each having from 1 to 16 carbon atoms in the alkyl radical and

from 6 to 21 carbon atoms in the aryl radical,

n : is 1, 2 or 3, where n” is such that the metallocene complex of the formula (1
is uncharged for the given valence of M, ‘

R'*to R* are each, independently of one another, hydrogen, C;-Cpp-alkyl, 5- to
7-membered cycloalkyl or cycloalkenyl which may in turn bear C;-Cyq-alkyl
groups as substituents, C,-Cp-alkenyl, Cg-Coz-aryl, C;-Cap-arylalkyl,
Cr-Cag-alkylaryl, -NR®,, -N(SiR%3),, ~OR®", ~OSIR™;, —SiR®;, where the
radicals R'* to R®* may also be substituted by halogen or two radicals R'* to
R®, in particular adjacent radicals, together with the atoms connecting them
may be joined to form a preferably five-, six- or seven-membered ring or a
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R6A and R7A are each d-C i o-al kyl, C6-Cl5-aryl,
C7-A0-aryl al kyl, C7-C4o-al kyl aryl, fluoroaikyl or

wo bawsessy|l each having from1l to 16 carbon at POBFEP2V04/014582
the al kyl radical and from®6 tgo 21 carbon atons in the
aryl radical, is 1, 2 or 3, where nAis such that the
nmet al | ocene. conplex of the formula (I11) is uncharged
for the given vab R1A to R5A are each,
| tependant PISRIBHE SHURHEY Rt sUroresyols amsh sgntgins o oast
5- to 7- nenbees edmosgtebiedirry theogroupymohsising ey, P, Ghinals, whgre
in turn bear CC 10-al kyl groups as substituents,

. - C22- al kenyl, C6-C22-aryl, C7-C40-aryl al kyl,
RET- C40- al ky RErigentical ongigieret and cay s5cRBACEE 2:alkyl, GREcycloalkyl,
OSi RBA 3, - CSICREAYI3C,-OhakRy bhe,-¢adhrRy ndR1A to R5A may
al so be substituted by hal ogen or two radicals RIA to
R5A, in particular adjacent radicals, together with
the atoms connecting them may be JOIned to forma

preferably five-, six- or seven-nenb&®dring or
apreferably flve- Si x- or seven- menper d heterocycle
zthi ch contabagdammHQﬁ&rogge atRof Rfr om t he

group consisting of N, P, O and S, e RBA are
identical or different and can eac d- C*-al kyl,
C3-Cl10-cycloal kyl, C-C -aryl, grC 4- agkaxy or C6-C
O-aryloxy and Z is as defined for XD or is where the
whagithsaredica®A t o R13A are each, independently of one
anot her, hydrogen d-Cr-al kyl, 5- to 7-nenbered

C|Qﬁ|ky| or c oal ken l Eh turn bear O C
BBy or Blrge RuREnt et oL ASanolba! byt Brigr-alo. > o
C6- C22- aryl 7-n®?hb@ﬁd-ca¢lgdllal dryelygloalBen@abich imay liraumlbear-Ci-Cyp-alkyl
NRL4A 2, - HoghdHdnshnts; cBb4fenyt, (L RIAC3E o arylalkyl,
Si R14A T~ CNRMA nyainidA 14A . o14A i 14A
C7-Cuomalkylaryl, -NR™",, =N(SiR'™"3),, —OR'"™", =0SiR'*";, —=SiR'*", where the
radicals R'* to R* may also be substituted by halogen and/or two radicals R
to R**, in particular adjacent radicals, together with the atoms connecting them
may be joined to form a preferably five-, six- or seven-membered ring or a
preferably five-, six- or seven-membered heterocycle which contains at least
one atom selected from the group consisting of N, P, O and S, where

RA are identical or different and can each be C-Cyq-alkyl, C3-C1o-cycloalkyl,
Ce-Cys-aryl, ‘C1-Cy-alkoxy or Cg-Cyo-aryloxy,

or the radicals R** and Z* together form an —R'®A,a~A*- group, where
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WO poos@6IsBrcul ar adj acent radical s,

3, where the radicals RIA to R5A may al so be
substituted by hal ogen and/or two radicals RLA to R5A

atons connecting themmay be goined to forma
preferably five-, six- or seven-nenbered ring or a
preferably five-, six- or seven-nmenbered heterocycle
whi ch contains at | east one atom sel ected fromthe
group consi stimngfof N, P,R'®gfd S, whergsrRIerR%er e
Risdent | cal qr_di di/ ferent a c n n_each be @ L,Gl.0O al kyl,
C3- C10- cycloal RyT ™ €6-TI8 @ d- ¢ 74 k&ky pr—c6- G
0-aryl oxy, or tFﬂé‘ radi cal® 7AFM7$ and ZA 1}367@61 ex'f or m an
- RL5A VA- AA - group, wherer, 16A - .16A 16A 16A 16A
D 16A H H H grem p [ BAR16A R16A 11 1R1bA e ptbal 1 T

t oget her wi t PCT/BR2004/014582

11 | His MI, M MMlm\/Ill 7AIR 17A R
17A R 17A R‘ﬁ'ﬁr‘l R B4 R16A i
Jj i >1i7TAR™M7A Jj A\RWSL?A I|7A Li7a A6A R 18A
16A | |1MC,OMR17AR18A 17A-BR16A-
, - (BNR16AR17A)- , - AIRIBA - , - G-, - Sn, - O ,
- S soilq‘a" |Iof"’"soz - Nl%l%A -, - CO , - PRL6A

—M—C— , —Oo—M— ,

AWA I!{‘IBA l£‘17A
-BR"®"- | (BNR'*R"™)-, -AIR"®*-, —Ge—, -Sn-, -O-, -S-,
~80—, -80,—, -NR"™- | -CO-, -PR'A- or —(POR'®")-,
where

R, R'"* and R"®are identical or different and are each a hydrogen atom, a halogen atom, a

trimethyisilyl group, a C4-Cyo-alkyl group, a C;-Cye-fluoroalkyl group, a
Cs-Co-flucroaryl group, a Cs-Cyo-aryl group, a C4-Cyp-alkoxy group, a
C;-Cys-alkylaryloxy group, a C,-Cso-alkenyl group, a C;-Cyg-arylalky! group, a
Ce-Cyg-arylalkenyi group or a C,-Cyp-alkylaryl group or two adjacent radicals
together with the atoms connecting them form a saturated or unsaturated ring
having from 4 to 15 carbon atoms, and

m2A is silicon, germapium or tin, preflerably silicon,

AA is —O—‘ , =S—, —NR™_ _pR™A_ , —O-R'™ | _NR'™, | _PR™,
or an unsubstituted, substituted or fused, heterocyclic ring system, where

R'9A _are each, independently of one another, C;-Cig-alkyl, Cs-Cys-aryl,
C3-Cig-cycloalkyl, C;-Cig-alkylaryl or —Si(R%*),

R20A is hydrogen, Cs-Cyo-alkyl, Ce-Cys-aryl which may in turn bear C;-C-alkyl

groups as substituents or C;-Cyg-cycloalkyl,
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- or - (POR16A)- , where R16 R17A and Rl18Aare
identical or different and are each a hydrogen atom a

whadosgessatom a trinmethylsilyl group, a CVC PCHER3004/014582

group, a Ci -C*-fluoroal kyl 1group, a C6-Ci
O-fluoroaryl group, a C6-C O-aryl group, a &C
10- al koxy group, a C7-C 5-al kyl aryl oxy group, a
C2-CL0-al kenyi grqup, a C7-CAO0-aryl al kyl group, a

V'C8- C40- ar y! 8i10sMA " ig@binsukstituiedrbstiteed Pidysedy Retergeyeligping system,
ortwo adj aceatoradicals together with the atons

connecting themforma saturated or unsaturated ring

having from4 tg 15 carbon atoms, and M2A is silicon,

orgbe reifRla M @NdtR N togsther feraan yRST idkep, AA is - O, -

S-, - NRI9A - |, - P_R19A- , - O_R19A, - NR19A 2 , -
it Eg%egéae? t@%t?@e rlré{{illcrs:]ags % yulg Ehgeﬁfr]oer%%ﬁz}rflggrt I\&%\B%ﬂ é)?eré%[%ﬂ? f?u%ﬁne, chlorine,

brogine pes vl g anflaliphén Ranisuiaeehlorige.chaetial Rytenzy6- Ci
5-aryl, C3-Cl0-cycloal kyl, C7-C18-al kylaryl or -

i 0A) 3.. QA is dr ogen -C 10- 3l kyl o
R Oe Fapion ) SRS s et e Bl Pistagree e
as substituents or C3-Cl0-cycloalkyl,is 1 or, if Ais
an unsubstituted, substituted or fused, heterocyclic
ring system 1 or O qtéhe raghcals R4A and
R12At oget her form an - 5A/- group. It is preferred
that the radicals XA in formula (I111) are
i dentical, preferably e, ,Cchlorine, brom ne ?-C
7-al kyl or arylal ky®R, ~in tiBul ar chlorine, netﬂ?’
or benzyl. Anong the organjc Xransition netal
conpounds of the forrmula §lI'11)N\ preference is given to
(I'tia), ("Ib),X nA (Mc) and M™XA 4.,

A RSA RZA
 R*-
- W, | (Hb),
R12A RSA
R11A R‘IOA
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R (H d) Among the conmpounds of the fornula (Ilia),
particul ar preference is given to those in which MA

WO 2005i06381 um or chromium cA is chlorine, CrC BcHER3004/014582

phenyl , al koxy or aryloxy, is{i or 2 and RLIA to R5A
are each hydrogen or G -C4-al kyl ortwo adjacent

radi cals RLA to R5A together with the atons connecti ng
them forma substituted or unsubstituted unsaturated
si x-nmenbered ring. Anmopg the ngtall ocenes of the
formula (I Hb), prefer@ne S Pgi ven to those in which
MLA is titanium zirconigahafniumor chromum XA'
is chlorine, CC 4-alkyl benzyl, or two radicals X
forma substituted or X tRIf ed but adi ene
ligand,nA is 1 or 27 preferab 2, or, if MA s
chromum 0O, ,RLAt0 R5A arRs" eact hydy ogen, d-Cs-al ké/l,
C6- C10-aryl ,R-\NR8A 2, - gi,ReA 3 XwsiRgA 3 or  (li)and
-Si(RBA)3 and R 9Ato R i 3A areseach nydrogeni d-C

b-al kyl, C6-Cl0-aryly -, OSI R 8A 3> - SiR8A 3
or -Si (R8A)3 or in each FWo radicals RIA to R5A
and/ or ROA to R13Atogeth 'th t he cycl opent adi enyl
ring forman indenyl or ASubstituted indenyl system
Particularly useful dipound®R'8f the formula (111b) .
are those in which the cycl opent adi enyl '

RSA RZA

R MXA (lid)
\ A/ ‘

Among the compounds of the formula (lila), particular preference is given to those in which

M is titanium or chromium,

XA : is chlorine, Cy-C4-alkyl, phenyl, alkoxy or aryloxy,

n? is1or2and

R'* to R are each hydrogen or Cy-C,-alkyl or two adjacent radicals R'* to R** together

with the a’goms connecting them form a substituted or unsubstituted
unsaturated six-membered ring.

Among the metallocenes of the formula (llIb), preference is given to those in which

1A . . N . . . .
M is titanium, zirconium, hafnium or chromium,

XA " is chlorine, C4-Cy4-alkyl or benzyl, or two radicals X form a substituted or

unsubstituted butadiene ligand,



radi cals are identical. Exanples of particularly
useful conpounds of the formula (Il11b) are
whe@§oyisBopent adi enyl ) zi r coni um di chl ori de, PCT/EP2004/014582
bi s( pent anet hyl cycl opent adi enys ) zi rconi um di chl ori de,
bi s(met hyl cycl opent adi enyl ) zi r coni um di chl ori de,
bi s(et hyl cycl opent adi enyl ) zi rconi um di chl ori de,
hi s(n-butyl cycl oignt adi enyl ) zi rconi um di chl ori de,
bi s( 1- n- but y§ 1 F-BteiRfabyd obFdht g¢hemum. 2i r coni um
di chl ori de, bis(indenyl)zirconiumdichioride,
hs(tset rahydr Oi /| ) zhrconi di chl oride and. s . 8A
lz‘k{))i 2"2% ri met hy eséljfﬁﬁgd?%q%b%n “a%'fyg%%ozawbodrﬁj uzm—Bg'R 3 —SIR™g or
di chl ori de abitRabawl t he correspondi ng
5 di net hyi zirconi um conpounds. Particularly useful

kiocenes of e, f or myl [|lc). ar Qse i.n which
Tk Hna roadisech BRho Grn. £rba. - waroSEian SR o
hydr ogen or -Si(R¥NC 10- al kyl group, R5A and R13A ar e
identical or different and are each hydrogen or a

net hyl . ethyl .. i sSQpropyd art-hutyl group, R3A and, i

iR o8 bl i a|t?<§| anfler B0 Bk ofetpt b dhegEippeniadienyl ring
10 fergondupieny!or substiteted indent systedi. cal s R2A and R3A or R10A

and R11A together form a saturated or unsaturated

[ i nc R15A i s
et AR PrbSLngB Y e st o e BRtpGAREOAE chiopsiadiony
r@iRelare idemticaBNR1I6ARL7A - , MLA is titanium zirconium

or hafnium and XA are identical or different and are

[ G, -C4-al kyl, benzyl henyl or
15 E?(gn%;qesc g}lpggtilcmgrly useful compoundg of the forml}/la (Illb% are y

bis(cyclopentadienyl)zirconium dichloride,
bis(pentamethylcyclopentadienyl)zirconium dichloride,
bis(methylcyclopentadienyl)zirconium dichloride,
bis(ethylcyclopentadienyl)zirconium dichioride,

20  bis(n-butylcyclopentadienyl)zirconium dichloride,
bis(1-n-butyl-3-methyicyclopentadienyl)zirconium dichloride,
bis(indenyl)zirconium dichloride,
bis(tetrahydroindenyl)zirconium dichloride and
bis(trimethylsilylcyclopentadienyl)zirconium dichioride

25  and also the corresponding dimethylizirconium compounds.

Particularly useful metallocenes of the formula (llic) are those in which

R'* and R% are identical or different and are each hydrogen or a C;-Cyg-alkyl group,
30
R* and R'*A are identical or different and are each hydrogen or a methyl, ethyl, isopropyl or
tert-butyl group,
R*®and R"™  are each Ci-Cs-alkyl and
35
R® and R'* are each hydrogen

or

40
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C7-C 5-al kylaryloxy. Particularly useful compounds of
the formula (IHc) are those of the formula (Hic')

W@ BH0s/0§383Where the radicals R A are identical BCT/EP2004/014582

different and are each hydroggn, G -C o-al kyl or

C3-CG o-cycloal kyl, preferably nmethyl, ethyl,

i sopropyl or cycl ohexyl, C6-C20-aryl, preferably

phenyl, napht hyl orSArresgogyI, 1C7 C40- aryI al kyl ,
t‘@am@”ﬁﬁﬂ%l%‘ﬁ yBnd Br'ef Brrad/R'A* togather faumyl e]@hmtgdl or unsaturated cyclic
9BUB hbviky frdne4 toAAWaonBeRy| , or CB- CAo-aryl al kenyl, R5SA

and R13A are identical or different and are each

hydrogen, CC 62Aa1lﬁky4l7A preferably nethyl, et h{f
RSopropyl, - p"OBYIR " n-dsutGR' R HaRly R beHBR 0 wt sBNR'AR7A- |
and the rlngs S and T are identical or different,
pFat urat ed, Ifaturat ed or ?I‘tl al l'y saturated. The

| ndenyl or {sé al“ﬁ'ﬂ&?é'F%?H'Bé’ﬁ@?”’Pm@Bﬂds of the

met al | ocenes of the formula (Hic') are preferably
xsubsti t ut edaﬂemetnh@algrda@% t {]

4,7 positi og aﬁw | 7npi?aﬁsalrk}nla%gn}fsh Cgltoﬁ%eogsg hI‘R\'é]SbenW? henyl or
the 2,4,6 posfe '§ry°f‘¥1e 2,5,6 positions, the 2,4,5,6
positions or the 2,4,5,6,7 positions, in particular in
PEM&JI%&y‘thQ%Eb&ﬂ@s thé Rrhdae Ilfc(? EJeQHBsQ 9 tﬂg F@Hﬁl@ i €

bei ng enpl oyed forthe site o subst 1t ut

conpl exes (Hic' ), preference is given to usi ng

bri dged bi sindenyl conplexes in the rac or pseudo-rac

form For the preseslif purppses, the pseudo-rac form
rﬁar\. two i ndenyl |igands

when al |l other <RiB & of the conplex are
di sregarded. Exanple
nmetal | ocenes (llie) and\ (H.g') are

di met hyl si | anedi gF4gi s(c clB®pent adi enyl ) zi r coni um
di chl oride, dinethy sil agy\yl bi s(i ndefigh) zi rconi um
di chl ori de, A nh

di chl ori de,aeth enei (cycl ope ptadienyl)zirconium
di chl oride, €& '0\ ngenyl ) zi rconi um di chl ori de,
et hyl enebi s('t # nyl ) zi rconi um di chl ori de,
tetramet hyRe :
-fl uorenyl cycl opept adi myl zi rconi um di chl ori de,

di met hyl si | anedi§| bi s(Fg-tert - but yl - 5- met hyl cycl opent ad
i enyl ) zirconiumdichl oride,

where

the radicals R™ are identical or different and are each hydrogen, C;-Cyo-alkyl or C3-Cyp-cycloalkyl
preferably methyl, ethyl, isopropyl or cyclohexyl, Ce-Cag-aryl, preferably phenyl, naphthyl or

‘mesityl, C7-Cao-arylalkyl, C;-Cqp-alkylaryl, preferably 4-tert-butylphenyl or 3,5-di-tert-butylphenyl,

or Cg-Cyp-arylalkenyl,

R1 3A

> and are identical or different and are each hydrogen, C;-Cs-alkyl, preferably methyl,

ethyl, isopropyl, n-propyl, n-butyl, n-hexyl or teri-butyl,

and the rings S and T are identical or different, saturated, unsaturated or partially saturated.
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di met hyl si | anedi yl bi s(3-tert-butyl -5-ethyl cycl opent adi
enyl ) zi rconi um di chl ori de,

wal2emsob3gBsi | anedi yl bi s(2- et hyl i ndenyl ) zi r coni B@T/EP2004/014582
di chl ori de, 14
di met hyl si | anedi yl bi s(2-i sopropyl i ndenyl ) zi rconi um
di chl ori de,

di met hyl si I anedi yl bi s(2-tert-butylindenyl)zirconi um
Tdre ey pbtgtrahydromdenyl ligands of the metaliocenes of the formula (llic’) are preferably

sdbﬁhh’éd uﬁtHe@&@ﬁhc}ﬂ e PodsRbiy lthd WR PditloRS, 15P8 ¥ Mbsitions, the
2o BRI Do RRel B L2 HRRTPIss b P Egeionperibaanany’

Pojitionscip patieniatiircthe 8xipdsitions, with the following nomenciature being employed for the
silé dubMkgibh:anedi yl bi s(3- et hyl - 5-i sopr opyl cycl opent adi e

nyl ) zirconi um di chl ori de,

di met hyl si | anedi yl bi s(2-ethylindenyl)zirconi um

di chl ori de, 3 4

di met hyl si | anedh '

um di chl ori dze
dlnethyIS|Ianeq,v
m di chl ori de ,
nethylphen%} s¥'l'anedi ¥1 bi s(2- met hyl - 4, 5- benzi ndenyl ) zi r
coni um di chl ogi de, 4
nethylphenyIS|Ianed|be|s(2 et hyl -4, 5- benzi ndenyl ) zirc
oni um

Ad b&hﬁl?){éggiﬁ? 8%@?@&#&9% é \%’H?&héﬁl@driﬁ&gd M&ﬁé&éh cémglep RNEhLDde or
F’E‘?v ?.1 EP'E) FARRIATGPaTF R{rD2sEs. A Rsgudo-Be fes mefensya gomiplexesin which the

twn lddemhll ligandd @re in the rac arrangement relative to one another when all other substituents

oﬂh@@&ﬁﬁfé%[rééﬁ%&éré@abi' s(2- met hyl i ndenyl ) haf ni um
di chl or1 de, ' :
di met hyl si | anedi yl bi s(2- net hyl - 4- phenyl i ndenyl) zi r con

Examplésodt paricuttely useful metallocenes (llic) and (llic) are

a8 B MLl BN onBREY! T ndenyl) ziT coni u

mHPHWF#VF@WP%ﬁ@BNVPBP@PQdﬁﬁpw#i 4-'(1- napht hyl )i ndenyl ) z
dimethyisilanetigbis(tetranydetendenyl)zirconium dichloride,

etﬂvnaﬁébugygeaeﬂ{ag@h%)'zmo% &llhe 4- (1-napht hyl ) i ndenyl ) zi

coni u
ethyiprabis{indenylizivagiui dishiqride.nr opy | - 4- ( 1- napht hyl )i ndenyl ) z
ethyler@bisietrafidbihdsnifconium dichloride,

tegérﬂgthﬂ&hﬁ%rlg@}ﬁﬁg}e%}/ gyc?oi)g'ntédlgnlfl zXconlum(al chlon@ht hyl)indenyl)

digrethgeiiapediylpig(Eéar W%ﬁﬂezhvwamﬁntadewpmnmﬂwwg i ndeny
ditnpthyIsite edi yiTs( d-lt@tbthm,ﬂ-lstiﬂlylcyclopentadlenyl)zrcomum dichloride,

dlﬁbf?lglg %Edﬁ)ﬁk} %Eﬁ%’t%l r%le%(l zwc%?ulurrycllchlon opr opyli ndenyl )zire

m@FW@PHWP@“W%%@EW?PﬂmQWWDﬂm@Fmm@@@@xﬂr|sopropyl|ndenyl)
dimithgleiRined)iisis( @f&rt%dtyﬂiﬁdenyl)znrconlum dlchlorlde

dughﬂﬁkhédﬁd Jgﬁlgﬁlgl}/ndgng?)gr%o%% d}{)rom de -di i sopr opyl i ndenyl)

digpivdsilapediyitistgragihytbnsihpicysioppytadieny|) pircomiirf [digblpddest hyl phe
dimyth}lsindemis(e- bﬂh?l@lbéﬁiépglc%ﬂéﬁﬂaggnyl zuroonlum dichloride

di Etﬂgg IQX ilbxs?’%gtgu %dewﬁ%WP%PTEYLlonde ’ - di met hyI phenyl
d'raﬁtﬁﬂ@ﬁw Ibisgrmaihylt5-a¢rzindemhsitcourh dichiodde - but y1 phe

dlrﬁMh}lSll@d@j’Wd §(Z—bthﬁom BERZEHEEI) BEbiH®n dichioride
mgl&)ﬁéﬁ%¥l§ faneadn ?D l&é’ n{ﬂg hglgéf %Een&ggeny%Zl:[conlum d:c%loﬁéjet yl phenyl Ji

- get hyl - 4, 5- benzi ndenyl ) zi r coni

-ethyl - 4, 5-benzi ndenyl ) zi rconi u

ZI'rcC
methylphenyIS|Ianedlylbls(2 -ethyl-4,5-benzindenyl)zirconium dichloride,
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di met hyl si |l anedi yl bi s(2-ethyl -4-[4'-tert-butyl phenyl]i
ndenyl ) zi rconi um di chl ori de,

waleovsiob3gBsi | anedi yl bi s(2- propyl -4-[4' -tert - but pCPRPIVY/P14582

i ndenyl ) zi rconi um di chl ori de, 15

di met hyl si | anedi yl bi s(2-i sopropyl -4-[4'-tert-butyl phen
yl ]indenyl ) zirconium di chl ori de,

di met hyl si | anedi yl bi s(2-n-butyl-4-[4'-tert-butyl phenyl
diphenyisigrieyiyibisanetiyivd diashriogengligirconium dichioride,
d@hé’@tsh%ealylb@(mwj’h@lb‘éﬁﬁndéﬁ%)ﬂrccﬁ"mhﬂdlcrﬁ&uﬁé but yl phenyl ] i

d'gp'l %/r\zelg'r 'ﬁ'ﬁ%era‘?r[b‘ﬁle‘%ny@ﬁm%g'm%'dﬁhenyI i ndenyl ) - ( 2- et
dh’}ﬂthyﬁﬂqghélwpIS(Zﬁd@hW%ﬁbemmﬂmI’an(ltﬂ dichicdlide,
dﬂiem%‘/tshaﬁe& nb@geémyqufpﬂéd yiRRhAR¥ontm(dtenloagd)t hy! ).i ndenyl ) -

di GFF&FHF%QIVIPE émtg}ﬁ é‘P ?'/ng%.my %ny&zlrlf:&%)ng] Iduglgpor(ljdlecm oride,
dimethyisitanegiyibis@rejtiy]-#-teapyihy big@npiparboniundeibréridser t - but yl ph
dﬁ@ﬂyisﬂanbﬁiﬁ@n@(él-p\c?dyf E—?%a‘ﬁﬂi‘h% %hﬁler&%rum dichloride,

d'f*ﬁg“&ﬁﬁ/”fg'('é's@f 'lk?w\{'l é[ [fﬁphfgéﬁl{)c}émywoaw@mrqongg tylphenyl]

dimetheisidnpdiyibis@rpirapyi-41{9gitlesarnitithg)indenyl)zirconium dichloride,

dlmefFEFs#éYlle&i IB(@@%‘?&%}) ﬁ?so r%BﬁEQ&%‘)zn%or[luAm glt:ﬁgrfdgb:f’]zl ]phenyl ]
dlfT’ﬁH}é{lﬁ% leplggm qm?tayl éﬁsfoglqualgxdenyl zirconium dlchlonde
dichiethgisitanbdiyibia@exktiyl-¢ B-diipppamdeny) zifcdniarh @ichlofidd, y| phenyl ]

: dlh\%@ﬁl@;}gnéd §Ig|sg‘?ﬁé?wl -4- fp twluMQﬁMeHI]RgWE)comEErd?cﬂm &Jén

digeiysianedigbisastyph 1.4 -dmethylhepyiindeqyairronim dightpsrs| ) - (
d@gmmmrayubd:yﬂbl[s(-fz mdtmyr chmydumrmawl]]numgmbammaich@mna um
diQﬂthIa %dl)ﬁ(ﬁség 4%%%@@9?@)]{}\9% hIRE Y, B kgAY, UM

oro r'um and

d'(néthwﬁ'laa?w"a%ﬁ)e VH: ieum Uﬁa@ywp@nlwpﬁhlp@deusef ul
d.mempleuanel:symé(ztphﬁyrﬁ@[mmuhaut@lbhérﬂmmcwnﬂ)ztrla&ﬁﬁn HibhiieC h Ml L

dlt?%thﬁllgltaﬂﬁc:i )Ht%(@ rxsoﬁ 8?’@%211 l‘!% blrtﬂ%fpe%gLIIIQ%H){I)%rcon{utmacP ?hlflogh% al s
d'%e%'&@ﬂ%\"blf(éwmua/' $lftartruArbanydiindenylzitsarium dickigride,
dilbethgiiatedylbis(@aet)-4-Rl-fekt-butyiphe DI REGAREEOnium Qiichioride,

diﬁ%@ﬁﬁ%ﬁhﬂ@-i%@ﬁ&ﬂt@nwn@é}\‘?n)-'?ﬁ‘mief%ylh-;%enynnaen";'l')zir%niﬁm dichloride,
dimethylsilanediyi(2-isopropyl-4-(1-naphthyl)indenyl)-(2-methyl-4-(1-naphthyl)indenyl) zirconium
dichloride, -
dimethylsilanediyl(2-isopropyl-4-[4'-tert-butylphenyi]indenyl)-(2-methyl-4-[4-tert-butylphenyl]-
indenyl)zirconium dichloride,
dimefhylsilanediyl(2-isopropyl-4—[4’-tert-butylphenyl]indenyl)-(2-ethyl-4-[4’-tert-butylphenyl]—
indenyl)zirconium dichloride,

dimethylsilanediyl(2-isopropyl-4-[4 -tert- butylphenyl]mdeny!) (2-methyl-4-[3’,5'-bis-tert-
butylphenyllindenyl)zirconium dichloride,
dimethylsilanediyl(2-isopropyl-4-[4'-tert-butylphenyl]indenyl)-(2-methyl-4-[1-naphthyl]indenyl)-
zirconium dichloride and
ethylene(2-isopropyl-4-[4'-tert-butylphenyllindenyl)-(2-methyl-4-{4"-tert-butylphenyllindenyl)-
zirconium dichloride ‘ :

and the corresponding dimethylzirconium, monochioromono(alkylaryloxy)zirconium and di-
(alkylaryloxy)zirconium compounds.
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- RIAt R3A ac| R5A are each hydrogen, CCii
O al kyl, preferably nethyl, C3-Cl0-cycloal kyl, C6-C
wWG2@596386r - Si (RBA) 3, or two adj acent radi cal BCT/BPI0048014582
cyclic group having from4 to4d2 carbon atons, with
particul ar preference being given to all RLA to R3A
and R5A bei ng nethyl. Another group of conpounds of
the formula (I Hd) which are particularly useful are
Ramiépsiarly wseivh cerhpavitgs of shetfpnmaitai (Uid) are thobe mhiom  pr ef er abl y
in the oxidation state Il and XA is chlorine, &rC
aal Kyl or phen or two rad forma
@Lbsthutedpor %ﬁ@ﬂﬂ?f??ﬂ? '%ﬁ?gﬁrAWEmP g%Wd R15A is
- Si RI6ARL7A - or - CRI6ARL7A - CRIBARL7A - and AAis

x* O R19A , - NRlSReZcC Féﬁ(}l%o‘pl?enyl cﬁt\,vo Adlcs R tg’g%ttﬁp%rrﬁa
. 5A are each hydro d-C

C3- C10- cycl oaISHW't“%?%rGT%‘bgW‘Fd tE}FadYe”Sﬂ'@aR@A)S or two

adj acent radicals forma cyclic group having from4 to

fi2 carbon at ong, S;heReyngpaémeﬁgmLé#ﬁQfmothexes can

be carried out by nethods known per se, Wt

preference
A? is ~O-, -8~ or -NR"A-,

R'"to R*and R*  are each hydrogen, C;-Ciq-alkyl, preferably methyl, Cs-Cig-cycloalkyl,
Ce-Cis-aryl or -Si(R*Y);, or two adjacent radicals form a cyclic group having

from 4 to 12 carbon atoms, with particular preference being Agiven to all
R'* to R** and R** being methyl.

Another group of compounds of the formula (llld) which are particularly useful are those in which
M is titanium or chromium, preferably in the oxidation state il and

xA is chlorine, C4-C4-alkyl or phenyl or two radicals X* form a substituted or
unsubstituted butadiene ligand,

R5A is —SIR'®*R'7A~ or —CR'6AR7A ___Cé1GAR17A__ and

AP is —O-R"A, __NR19A2 , —PR'%, ’

R'*to R*and R®  are each hydrogen, C;-Cio-alkyl, Cs-Cso-cycloalkyl, Ce-C; s-aryl or —Si(R®)3,
or two adjacent radicals form a cyclic group having from 4 to 12 carbon

atoms.

The synthesis of such complexes can be carried out by methods known per se, with preference
being given to the reaction of the appropriately substituted, cyclic hydrocarbon anions with halides )
of titanium, zirconium, hafnium, vanadium, niobium, tantalum or chromium.

Examples of appropriate preparative methods are described, for example, in Journal of
Organometallic Chemistry, 369 (1989), 359-370.



bei ng given to the reaction of the appropriately
substituted, cyclic hydrocarbon anions with halides of
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tantal um or chrom um Exanpl es,of appropriate
preparative nethods are descrlg for exanple, in
Journal of Organonetal lic Chem st ry, 369 (1989),

359-370. Further suitable organic transition netal
nthpowiiele Apanie kansiorakteommpsurhiav) ag nadtalbeast h&Milg at least one
I’glalﬁlcﬁ\ﬂlch@'f&meb §y & stc%ﬁgntgi(er@l &Nﬁéﬂe%gw#@ﬁﬂaﬁgwl af 1§ fused;on

er ocyc ope fuse

R B YR VST K 16t oneeebop aicol rertisnt PEA pegpalemcpreferably

ftoyn grotye1 oroidtabtine PerieficeTahlel and frr mnticglaonipogbh oo sulflic Sdh doRBounds

& @Bé&ﬁl‘)&l %@Q&a%p%nﬁil W oBB54d GC'FH éarg\,' h ggrgi?lgar(?ir n\s;\;l)l fur.

conpounds are descr| or EX

98/22486 These are, in partlcular
cifthetbyldisahasliyi (@ mesttiyl4-pBRenmiridbiyl)-(d,5pirean-Nosheny-)az4p2nBrefé)BRonium
&ﬁw%dgkphenyl 4- azapentalene)2|rconlun1d|chlor|de

di met Ayl si | anedi yl bi s( 2- et hyl - 4- phenyl - 4- hydr oazul eny
q")‘?h‘f’%‘@ﬂ?% (8- E‘ﬁ%@ﬂlf"l H@ngﬂwydroazulenyl)zwcomum dichloride and
dﬂne‘rmtlénl;lhedlJ!MBdeI%rﬁﬁﬂA%Méwﬂenﬂhﬁconlum dichloride.

pyl - 4- hydr oazul enyl ) zi rconi um di chl ori de. Further

exanpl es of organic transition nmetal conpounds D)
F\HHT‘%’ iexapries;efiofgapic &rapsiionimeial pempayiadssP)othichipee piitelde for the purposes of
thenprestint verdibiark tramstioh inl BihAdxes AP AIGXRE o 1{%9%%% tH_F%lﬂulae (IVa)

t(%q@ ligand of the fornmulae (1Va) to (IVe),
%\ \ (R12B')n RBBAf R13 / R4AB R'B (I1Va) (I1Vo) RSB

R9B (CR2 7 ) S B RSB R6' B(IVb) (1vd) (I Ve)

T1B : 11B
RZB B
—~E R'2
128
VNN :
R | Rr'*® 14B
R4B
(Iva) (IVc)
R1SB
RBB l H
9B O 5B 58
R |l B R\ s s R
o8 . : |E E
) ﬂ< : R 2 R
B
E
0 ,
RSB‘—ll \—‘—-H Re®
RGB R1SB
(IVb) (Ivd) (IVe)

where the transition metal is selected from among the elements Ti, Zr, Hf, Sc, V, Nb, Ta, Cr, Mo,
W, Fe, Co, Ni, Pd, Pt or is an element of the rare earth metals. Preference is given to compounds

contamlng nickel, iron, cobalt or palladium as central metal.
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where the transition nmetal is selected from anong.the
elements Ti, Zr, Hf, Sc, V, Nb, Ta, C, M, W Fe, Co,

wWORQ0sP383Pt or is an el enent of the rare eart hP@BERL094/014582

Preference is given to conpourRgs containing nickel,
iron, cobalt or palladiumas central netal.EB is an
el ement of group 15 of the Periodic Table of the
| ements, preferably N or P, particularly preferably
is Fhelemepy obgrouhi fee thet RatedieBabieofdheBlbmenis, @refaablipl or P, particularly

prétembly GRirh o frk&r Keths ETRE mordlieabsbdIbEhtia oRlaiﬁgentd
i gan

whi ch can be identical or different wthin a
system of the fornulae (I1Va) to (lVe), havethe
Thelractissisryy ® iR, mhish caRlB identicaRaBiitarent witniol e igandepdtény ofthe formulae
(PRE1ANRS, Mate thBYSIERRG MRRARINGY: substituted hydrocarbon

radi cal s, preferably hydrocarbon radicals in which the
carbon atom adj acent to the elenment EB is connected to

RIf ancd@§t t wo caraom imdapentently BRBhezmdth B3 Bydascarben ohsubstituted

i ndependent |y of e

hydr ocar bon or &ﬁ%@%’%ﬁ éﬂ@aﬁ]s, g{égég%rgbgnroggga?r]crgf",cal\sl\hﬁ'ewrh'ec hthe
R2B and R3B may S21PehaPHseieRet 1o 1he miementitn i copaaciaste af least two
whi ch one or norerbheétemsat ons may be present, R6Band

R8B are, independently of one another, hydrocarbon or
sybstituted hydrocarbon radicals, R5B and R9B are

FEa?¥ R ndependeftq §ACBANdSARNCERL9h ape angif§r. dydngesor a hydrocarbon or
hydrocarbon or sullssitutsdiuiyerdcdniydirradied, ipBrerREE btk ®® mal) @Is8 together
R6B and RSB or - al t rm.a

ring system  R7 gﬁgragmggﬁ&n %é%eoﬁgé)h??% hg%%gg]oe s may be present,
anot her, hydrogen or a hydrocarbon or substituted

FahdBar bon r adiaeaindepshadntly biveme BRdnerpydalcsiBorh 80RbdAiR ed

forma ring syshﬁdﬁ&aﬁg&&gg R14B are, independently

of one anot her, on br substituted hydrocarbon
radi cal s, R11B, R12B, R12B and R13B are each,
Rethate®hdent |y ofreasaeh, aitlepdiaentlydy 8fegBihe hydogen or a hydrocarbon or

hydr ocar bon or i rocarbon radical, where
SRR WGPl o5l

two or nore gem na I C1 na I'cal s R11B, RI12B,
R12B' and R13Bmay al so together forma ring system

wRars Bihahd 8 Br R @ne BEmayi andagidetih ¥ g syafien, anot her,
hydrogen or a hydrocarbon or substituted hydrocarbon

di cal , ‘
R;Ba are each, independently of one another, hydrogen or a hydrocarbon or
substituted hydrocarbon radical, where two R’ may also together form

a ring system,

R'% and R™® are, independently of one another, hydrocarbon or substituted
hydrocarbon radicals,

R'"®, R'?®, R™® and R'® are each, independently of one another, hydrogen or a hydrocarbon or
' substituted hydrocarbon radical, where two or more geminal or vicinal
radicals R'"®, R'*®, R'*® and R'*® may also together form a ring system,

R'*® and R'®® . are each, independently of one another, hydrogen or a hydrocarbon or
substituted hydrocarbon radical,

R'®® and R'"® are each, independently of one another, hydrogen or a hydrocarbon or
substituted hydrocarbon radical,
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R16B and R17B are each, independently of one another,
hydrogen or a hydrocarbon or substituted hydrocarbon

WO 20506483 R19B is an organi c radi cal whi ch for nBCHEB2004/014582
7-menmbered substituted or ungybstituted, in particular
unsaturated or aronmatic, heterocyclic ring system in
particul ar together vvlth EB a pyridine system nlB is
Qor 1, with corrpounds of the formula (IVc) in which

R¥FLB i s 0 bei ng is amegaiic reiicy voivarfged a Sated’-m@Bbéred sutstituted or

i nteger’ from 1 JngubAému%elF gﬁr"ﬂ{mlé{ ufsefiliratdd onp éiérhét%ulhéi‘érbc\ﬁ/chc ring

useful transition netal exes W th ganso t he

fornul ae (IVa) wéepy ‘Vd’f‘mﬁ‘l"%’mﬁfeﬁ?er \é‘%ﬁpﬂ‘ %V“ BB ERes of
the transition netals Fe, Co, Ni, Pd or Rwth |igands

n‘@]c the formula Flo\é? wutﬁ%kﬁb&fﬁh%& tm%trﬁﬁf(\ﬁ?m' whidH V&R 0 being

to diimne corrp exe

di (2,6-di-i-pr dWPWr?FPf)JGCQaBd di rret hyI di azabut adi’ enepa
i I 'adi um di chl ori de,

8l (-1 01 PRSIy dindh IR lhpahyt aci enen ok

di (2, 6-di-i-propyl phenyl) -2, 3-di net hyl di azabut adi enedi
P:SFE&JWIS/ Ri8drLIdAhsiiBn kltdl Zomplexes with ligands of the formulae (IVa) to (IVd) are, for

e)iam taKgqme lgpeg oip tpxe P an}tlon lrnetai:j F—%Ebg}f\h %@&%@%&@ﬁ&aﬁw EH@BP&GI&\ (IvVa).

Paﬂu(tﬂzar@mrmmehg/@lyﬂﬁdﬁ91‘“)“320031%@%?“%Pbl‘?%fébut adi enepal | a
d| um di chl or| de,

dif2, é{é‘d?ﬁ){ cgalylp ! %hf mgth?/IdlaZagutgdueneyajl}éd%nao%&%%@d i eneni c k e

dictii-{(-gropyimteny}- h?idpm@ndd grabutgliepengehgisiinrideabut adi enedi net

dtgéyé -ga! gr@)gipHéﬂyl )-2,3- d|methgldtazabutadlenedxmethylpalladlum

ﬂli-l Ewglyigﬁetzny 2% de nqgthyldlazagutaduenedl e&hy|n%§§ but adi enedi met

d|da &- ﬂrrrremylpyérryhfa@di!memyl@ambn@dlhwmilaéwb@@w'ﬁ%nepal | adi um
gé Qin%m %ﬁfnyl)—z 3- dlmethyldlazabutadlenen|ckel dlchlonde
digg. Hmﬁqy@é r%l) 2, 3/ dl%et%ylgtazabutadlex ldgnlxe ?paHaa{f‘ d' eneni ckel

dnda &- Ewnvmylwy\érpﬁ)a@ﬁlmemylsmmbn’@ﬂlhwddh@mﬁmkﬁ'ad| enedi net hyl p
}(1%91 I ny‘) -2 3- dlmethyldlazabutadlene alladium dlchlotnd% di hyl

d'l(%ﬁ‘éThY'PB‘FrUH@M'%??‘%‘ ﬁ?aﬁﬁq?‘i’i?/? 8?/%:3 i anegglel ;agF Lmy "

di-@lethgiphetel) 2@-@h@h¥‘d"3@,b@a@lemwy@amt adi eneni ckel

dg’i ﬁ'{% hﬂlﬁ‘wé@l) g 3-c|imr1reetth dlazabutad|enedtmethylmcke|

d dreia \ ut adle edi net hyl pal i adi um

@P?m’éﬁgﬁ 'Qe@’%qzﬁg'f ‘?’B’Pgégﬂ dig 'iog edi met hyl ni ckel ,

diphéra/)- Bedmmwwdqablﬁaq:én)ealzmhapmrhienepal | adi um

d@h&rﬂh Qﬁ'ogﬁethﬂd { RpGadliiaiatyRhRRAY M azanapht heneni ckel

diphenyl-2,3- dtmethyldlazabutad|ened|methylmckel

di(2,6-dimethylphenyl)azanaphthenepalladium dichioride,

di(2,6-dimethylphenyl)azanaphthenenickel dichloride,

di(2,6-dimethylphenyl)azanaphthenedimethyipalladium,

di(2,6-dimethylphenyl)azanaphthenedimethylnickel,

1,1-bipyridylpaliadium dichloride,

1,1'-bipyridylnickel dichloride,

1,1-bipyridyldimethylpalladium or

1,1-bipyridyldimethyinickel.
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di (2, 6-di met hyl phenyl ) azanapht henedi net hyl pal | adi um
di (2, 6-di net hyl phenyl ) azanapht henedi net hyl ni ckel ,
wa 2d5606d8pyri dyl pal | adi um di chl oride, 1,1'-bi pyPCT¥P2004/014582
ni ckel dichloride, 1,r-bipyridyldinethylpalladium or
1,1 - bi pyridyl di net hy| ni ckel . Particul arly useful
corrpounds (I'Ve) are those which are described in J.
Am Chem Soc. 120, p. 4049 ff. (1998), J. Chem Soc,
Fem@uiartCosaiul somi@eds (1\8s) re mesewmmlam(mcmdlrai M Ghem. Soc. 120,

g, M@@J}Fj%dgb)vg)Cheﬂ{ %B@r@ﬁb‘ﬁ? doﬁnﬁth@PB o Usd dath lexes : containing ligands

| exes e tran
(e a5 RV Sy SRR ramalon meal e, Co
Niy Rebori RS, it partigiidriFen et al conpounds D), it is also
possible to use im nophenoxi de conpl exes whose |igands
are prepared, for exanp fromsubstituted or

ARRSIRG rangtirmetal qoewa]da Qbryfd%@sodmsq@lpﬂmeym@ﬁpm@udq qemplexes
vas iigantsre prapated} fot @@mple, ﬂmssdmsﬁituttewbﬁduswsﬁiuedalsalﬁﬁlamehydes and

pTﬁéﬂsérﬁlh&nlnrﬁgﬁﬁblapﬁlﬂﬁﬁlﬁﬁér u%x}bgtltﬁl %Jﬁﬂ%ﬂ{g ‘Wajl#s(ﬁ‘lon me gl complexes

cont'ai n one etero
ViR RhigaRds WachNIInane 95 BRES hereg%ﬁtmns in the ppwstem Jar emnbmthe
boratdeszepl tigdrapthy byrednil arlon 6rake FHoSgholyEanisie tarddsdcteddBd &s organic

t&ﬁ%‘ A;'étg%ﬁﬁémdf)??npounds D). Further transition

conpo whi ch are suitable for the purposes
of the present invention are substituted
Fumne G adinpend:a dopytnds DPRINEHEH Bitlable & e duRicBt kheQdresent

55 B S o for LBy o
h§i§’f9§’¥‘?“?ﬂ?@i@f’@”ﬂ ﬁomweéy&wtﬁmnmaawmnum prrigndstenris which at least one of
thid @Ibdltlﬁhi’lfﬁlﬂgl tﬁ%éybtob@rﬂadi‘éﬁypﬁhglb‘éar@ @tngianéﬁkﬂ‘ f@?éﬁ&rif'\ﬁmc\.fﬁé Mot bound
AR o RT AR aliron "B Ra e 49y epror uncton
C@W@”%ﬁ-leﬁ orFp- AryRT-hliridiaed essran@tpratpeateralply dre oadloghrée om
sﬁaﬁl@/bhdlzéd"ﬁaﬂibn%Eba'rshﬂkérdu@bﬂlﬁkj pr@@?é&%o%b@é& aa Ehﬁaﬂﬁl&t b& Q%Uble bond,

s an u
L B A R Sy

S¥ﬁ§ﬁ’t‘| aI |y unsaturated or aromatic heterocyclic system
In these transition netal conpounds, the

i it R R o e
digay! l"@%ﬂda'c% ét Ip3st enchearn@inoeanfalorbegentaced hﬁa tetefoBtoml from group 15
of 18. $n tﬁ@%ﬁse Bfeﬂr&fe@ %Cdﬂ/de'n% Sbatssh é’t&n th tﬁ@b iy t?éir%madlébeﬁ B¢

n ace
olREh il Gl Bt e wher
cg) q;@q fogm atiyss onkix-glembered ring, e.g. tetrahydroindenyl, indenyl, benzindenyl or
fluorenyl. :

Possible donors are uncharged functional groups containing an element of group 15 or 16 of the
Periodic Table, e.g. amine, imine, carboxamide, carboxylic ester, ketone (oxo), ether, thioketone,
phosphiné, phosphite, phosphine oxide, sulfonyl, sulfonamide, or unsubstituted, substituted or
fused, partially unsaturated heterocyclic or heteroaromatic ring systems.

Preference is here given to using substituted monocyclopentadienyl, monoindenyl, monofluorenyl
or heterocyclopentadienyl complexes of the formula (V)
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can also forma five- or six-nmenbered ring, e.g.

t et rahydr oi ndenyl, indenyl, benzindenyl or fl uorenyl.
w@omsiokdsel donors are uncharged functi onal gr oupSI/EP2004/014582

contai ning an el ement of group,5 or 16 of the

Periodic Table, e.g. amne, imne, carboxam de,

carboxylic ester, ketone (oxo), ether, thioketone,

phosphi ne, phosphite, phosphi ne oxide, ~sul fonyl,

sul fonam de, or unsubstituted, substituted or fused,

partially unsa%ur t.ed pete%pcgclic or heteroaromatic

ring systens.
substituted nonocycl opent adi e
nonof | uorenyl or heterocycl ope

réfereMce—iX here given to (8ing
¥%, nonoi ndenyl ,
n

adi enyl conpl exes of

the formula (V)ZG - MG XG nc (V), where M is
chrom um nol ybdenum or tungsten and Zc has the
WMffful a (Va) RIQL E,- 2C AG Rk ¢ - E5{ )L (Va) E4C
R30 / R4AC where the variabl es have the foll ow ng

is -

{feani ngs; - e or, for not nore
t han one'sgﬁéﬁnhﬂg%ﬁgéﬁeoqglﬂjggt%ﬁ%?us or nitrogen, Ac
NR5 R6 , - PRGCR6C, - OR5 , - SR50 or an

Zfsubst i Kastieckorrsub $vd)t ut ed or fused, partially

unsat urated heterocyclic or heteroaromatic ring
system R is one of the follow ng groups: R7C R8C RAG
R10C R11G - C=C - ¢ C=C L1- ' | -

RZC

E \EZC

e oo A
e L (Va)
c” .

E4 ~ RSC
/

R’4C

1C

where the variables have the following meanings:

AC

are each carbon or, for not more than one atom E'° to E*°, phosphorus or nitrogen

is -NR*°R®*®, -PR R, ~OR*, =SR*° or an unsubstituted, substituted or fused,
partially unsaturated heterocyclic or heteroaromatic ring system,

is one of the following groups:

or, if A°is an unsubstituted, substituted or fused, partially unsaturated heterocyclic or
heteroaromatic ring system, may also be
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R12C or, if Ac is an unsubstituted, substituted or
fused, partially unsaturated heterocyclic or

whedosnesssomati ¢ ring system may al so beR | 3CPCT/RE2004/014582

R14C ' where L1C, L20 are eachysilicon or carbon, kc
is 1 or, if ALGis an unsubstituted, substituted or
fused, partially unsaturated heterocyclic or

het eroaromatic ring system may also be 0, . X are
each, independent LQé of one another, fluorine,
chlorine, brom n& i odi ne, hydrogen, d-C 10-al kyl,

C2- C10- al kenyl - C20-aryl, C7-C40-al kyl aryl, -
NR150R160, - £ . SR15C, - SMBR150, - OC(O) R150, -
CN, - SCN. b-di kegtonate, - CO, BF4 ", PF6 or a bul ky
noncoor di nati ng giffon, i c I 6C gre eac

i ndependently of one another, hydrogen, C -C2o0-al kyl,
C2- C20- al kenyl, C6- C20-aryl, C7-C4o-al kylaryl,

whdey| aryl having from1 to 10 carbon atons in the

ai kyl part and 6-20 carbon atons in the aryl part,
SER1Z0 3, where the organic radicals RIB-R16B may al so
be lsubst 3 gedEligon ALFRMBNs and two geninal or vicinal
radi cal s R10-R160 nmay al so be joined to forma five-

I SiX-I rede [ r . Lndependent|y o

Ign e an O?IE g?) ? 'fﬁiﬁg 3 gﬁsw&édﬁgﬁ%ﬁ%& or &f?%’fs{}'gﬁyk‘@ Vr,aIed

CB- C20-hgigpcyclicrr bgigroaramiatiafing systamdmexnesayes®.nal

radicals R170 may al so be joined to forma five- or
I X- menp rj ' 2 3., and is 1 2. -or 3.

)?h etr anaglé tglgcg h,nﬁ%%egperk}?iosonﬁ ar %%rufllug S %’Prér}eePrgﬁ'W’ odire,

chr omi urhydegem S Eso-aikyl.drgantlsenyl BnSiotandrCrfbi-alkylaryl, -NR'*R'®,

i OPEOU ndeﬂlt‘)*, lshigs‘:f Osﬂg;ﬁ’@h GMD:E(?RFC, —ClN, —sor;:, Badiketonlateh—CO,_ BF., PFs
- (8- qui -2-ne - 4-met hyl cycl opent adi enyl chr om

un( 11 1) 03?10%@9;'?%?89%'”‘4*'"9 anion,

R'®-R'  are each, independently of one another, hydrogen, C;-Cao-alkyl, Ca-Cap-alkenyl, Cq-
Cap-aryl, C7-Cyo-alkylaryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part
and 6-20 carbon atoms in the aryl part, SiR'’®;, where the organic radicals R'®-R'®®

may also be substituted by halogens and two geminal or vicinal radicals R'°-R'®
may also be joined to form a five- or six-membered ring,

R'7¢ are each, independently of one another, hydrogen, Cs-Cyo-alkyl, Co-Cyo-alkenyl, Cg-
Cao-dryl, C;-Cao-alkylaryl, and two geminal radicals R'’® may also be joined to form a
“five- or six-membered ring,
n° is1,2or3and
(o

m is1,2o0r 3

The transition metal M® is particularly preferably chromium.

Examples of organic transition metal compounds of the formula (V) are
1-(8-quinolyl)-2-methyl-4-methylcyclopentadienylchromium(fil) dichloride,

1-(8-quinolyl)-3-isopropyl-5-methylcyclopentadienylchromium(lll) dichloride,
1-(8-quinolyl)-3-tert-butyl-5-methyleyclopentadienylchromium(lHi) dichloride,
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1- (8-quinolyl)-3-isopropyl -5-nethyl cycl opent adi enyl chr
omun(ll1) dichloride,

wa2@8nepssnol yl ) - 3-tert-butyl - 5 rret hyl cycl opent edi/epP3ob¢m 4582

romun(l11)

di chl ori de, 1- (8- qui nol yl)-2, 3 4 5-tetranet hyl cycl opent
adi enyl chrom un(l11) dichloride,

1- (8- qui nolyl)tetrahydroi ndenyl chrom un(l11)
1-(B-guinaiy ) 218,4, 52et(@rathyiondbraniadiedderyorainm Gibi cigioritie, )

§ rhd'l’sn)'téiir%hydrmndenylchromlum HIy dichioride,

i Lﬁn@% W@ng{cr?rommfg&)d%hlong enyl chrom un(l11)

1-{8-GBraiyiF rmetplynd2nyilchagomiapiil) idistierdd, chr omi un( 1 11)
1%%%&%'@%@@% RadhyichBiin i Paigidngk, ndenyl chromi un(l11)

1“i8 9‘8“% %@hy)ln)ie'ymbmwﬂu&) FeNIRiEny | chr on un(l11)
1-8-quihady ) eet-blity(i®iegyichrarhipn)l Bedichioandeny | chr omi un( 1 11)

" ?é g@l@’l} bgﬁﬁ tﬁe y'Chromlum)a') décr?'zo |n?1%en | chromun(l11)
1-48-0uinehy - methyibenzindenylchromium(iil) dichioride,

1 18—(28nétﬁyl<ﬁm’id'w0b Qi ettofl-g-mehyRycisrehtabiiedyatedriiyrh (1Y) clicbjpade, adi

1-?5] - %léﬁﬁﬂeﬁ% E|3)4 éj eﬁ%\#%ﬁ%&%bpergadnenkllgtgﬁrgluwyllI)Cc)i/l% "’6'8% nt a
ématby\gwuqurqqygrogp@]yfcaw (1) dichloride,

11&(28nét8ylmdlm ifdEnpohrymui(e) dicthyide,oi ndenyl chromi um(111)

1-%5-@%‘;%@@@1%&) 2 metrgflnciewlchr%{mumflll dlchlcmdc?'r(I 1)

18- gpylgunolyl))- 2 |sopropyhndenylchromtum(III) dichloride,
1-18-(28m &Ry IR dNY))-GletHyiidghyidhratminmtiil wichiaeigny | chr omi un(111)

hl
1 {28’” viqiingl PNt nylghromjum(l dichloride
1-%;s miéyl%gq%) benzmdlef:'l)glgzjomgm(lll) dlCthzI)'IdE or ge‘nyl chrom ur(l|
1ds- @anétaywmchw» - aiushindeRyieiraiuinqriesishlasbe.om un(l 1)

dichlorid

1-(8-(2- met hyl qui nol yl )2 2-tert-butylindenyl chrom un(l
The preprationof fugetional cyclopentadienyl ligands has been known for a long time. Various

sy]qtl"(eﬁc (o@te@‘ﬁiriﬂﬁdsa dorglbhg) ligaeddZiréaksytea Yo PeRathplel by M. Enders et. al. in

c ene ge( iy &r’?@ 5o yqrf)J i g Y Sigraeling iy Orgmet. Chem. (1995), 500,
THy18hr omi un(l I I ) dichloride. The prepar atl on of
functional cyclopentadienyl |igands has been known for

. Tr?e l on H f"s Var Irt(ljc:lﬂllsélr t%XnF\ro% In'gcogpo t & car? be &Tcg §§d69 a ﬁ:}'lrnple manner

NS ar e descri Tor “exa

bxewa@mg theet corra$poniilng OeighsaltBe-g- n(emgi@ndea xgth th@sgamionde-g- by a
mBthod HiaddgoUsid the exdinreRlin DE-A 19730 6@¥)gmet . Chem (11995),

500, 175-185. The netal conplexes, in particular the

chrom um conpl exes, can be obtained in a sinple manner
Firjher ‘eansttion geteh eonoppundsspoviiihpge sritakie fos Hietpyrposescpf theprasknt
mGéth@rﬁ Lid@sidoMrérhiufn8mbbgaB &f B8 oRAuIA ?‘ by a nethod

anal ogous to the exanples in DE-A 197 10 615). Further

transition netal conmpounds D) which are suitable for

t he purposes of the present RD

y°\/

I
XmD

(V)

where the variables have the following meanings:
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i nvention are imdochrom um conpounds of the fornula
(M), C (I'V) | where the variables have the foll ow ng

wore@nioessst RD i s RLOC=NR2 , R10C=0, R10C=Q( OR20pCT/EP2004/014582

R10C=S, (R1D)2P=0, (OR10 2P=0,24SO2R10 , R10R20C=N,
NR1OR20 or BR1OR20 , Cr C20-al kyl, CrC 20-cycl oal kyl ,

. C2- C20- al kenyl, C6- C20-aryl, Cr-Ct-alkylaryl,

hydrogen i f t hi boun to car bon at om where t he
‘aar/gam c PRI §° %@?@Qﬁy & Y SH A DR= (@R ™°).P=0, SO,R™,

substit UBWR§,C—N ﬂR@R%fBRWFﬁ@Qp@QQQWI Y- %‘f—cﬁfi’oﬁlk e Cﬁ o-alkenyl, Ce-

anf)t ngr %a%(‘)rd Q"'ed:QEY ari.llr rggro’ E&B% ngb &gcpéﬁarbon_atom whAé% the

eeoqo) Rsoorgarbc W@picals B sang R %my also P#s inert sebshiubity, weakl y

coordi nati ng or noncoordi nati ng anl on R1D - R40 are

(320I gde rhd%gﬁ%‘%e%%'}' O G Hnakht Qpl‘la? %&8@%{7F%mme iodine, -NR*R*,
hydr ogen-NR(RT hi sORS, @ Dt):o—aosﬂi? bOC (@RS B-didetenate BFE, PFs or a

or gani ¢ guagivieaky cb¥@ndifg BARNEBdiRAHG aRBRr | nert
substltuelﬂ?s %CIS rll o? 2, nmlsI 1, Ba or 3, where mlO

i S such that the nmetal |l ocene conpl ex of the formul a
l:(W/I-)F* I s aImeddy gdepehdently hicorgianethery 8|-6neatkylo C.-Cipsalkenyl,i G-Coo-aryl,

an unchaa@qgg_am 891, hy@g&ngrﬂ;ﬁsgg@r?rtga g@g? ?Efﬁhwh?re the organic
conpounds

exanpl e," % d‘ihog[ﬁ%)gﬁsoﬁ?ﬁ R8T swstitveltt e or gani c
transiti on netal conpounds D) are transition netal

fonpl exgsiwsh a tridentate macrocyclic ligand, e.g.
[1,3,5-tri(methyl)-1 ,3,5-triazacycl ohexane] chrom um

trichloride, [1,3,5- trl(ethyl) 1
m3, 5- t r iigkLoye, whes ani@lschehahatiin methidobras doeplex of the formula (VI)

[1 3, 5-t cycl ohexane] chrom um
trichl or{ngr(ea%é[&fb%m%g? ‘?h é‘dén

.d-triazacycl ohexanel chr om um t r| chI ori de and
L is an uncharged donor, and

y is from 0 to 3.
Such compounds and their preparation are described, for example, in WO 01/09148.

Further suitable organic transition metal compounds D) are transutlon metal complexes with a
tridentate macrocyclic ligand, e.g.

[1,3,5-tri(methyl)-1,3,5-triazacyclohexane]chromium trichloride,
[1,3,5-tri(ethyl)-1,3,5-triazacyclohexane]chromium trichloride,
[1,3,5-tri(octyl)-1,3,5-triazacyclohexane]chromium trichloride,

[1,3,5-tri(dodecyl)-1 ,3,5-triazacyclohexane]chromium trichloride and
[1,3,5-tri(benzyl)-1,3,5-triazacyclohexane]chromium trichloride.

Mixtures of various organic transition metal compounds can also be used as component D).
Furthermore, preferred catalyst systems according to the present invention can be prepared using
at least one organometallic compound E) in addition to the supported cocatalyst and the organic

transition metal compound. Suitable organometallic compounds E) are ones of the formula (vi),

M' (R"), (R (R®) (Vil)
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[1,3,5-tri(benzyl)-1 ,3,5-triazacycl ohexane] chrom um
trichloride. Mxtures of various organic transition
woreaoaloeasenpounds can al so be used as conponent PCY/EP2004/014582
Furthernore, preferred catal ys§s systens accor ding to
the present invention can be prepared using at |east
one organonetallic conpound E) in addition to the
supported cocatal yst and the organic transition netal
wbergpound. Suitabl e organonetal | ic conpounds E) are
ones of the formula (VI1), ML (Rl)r (R2)s (R3)t
VIl1)where ML is an al kali metal, an al kaline earth
tal or a rieARkIFMeRlotfhalialing pariaetalor p oigtat of tadipd 3 of the Periodic
i . e. boron, Tblem.éwoiongalrihum) galiog] Heu@or el um  R1
I's hydrogen, CrC 10-al kyl, C6-Cl5-aryl, halo-d-C i
p-al kyl, hal o-C6-Cl15-aryl, C7-C4o-arylal kyl,
RC7- C40- al kylighydrogeqy@-Goatkex§is@ryl, halo-Ci-Cig-alkyl, halo-Ce-Cis-aryl,
Ea: o- 876040[@#&)/%@{%@ Ch@h%ky%@é@@@%@bﬁwarl]o-g;cm-auky;aryn, halo-
al o- o- al koxy nd R- are eac ydr ogen,
hal ogen, Cr 7%¥3rlyl?§<]yl"o%|$%q CJ;,%{F%y hal o- Cr C*-al kyl ,
hal o- C6-Cl5-aryl, C7-C4o-arylal kyl, C7-C40-al kyl aryl,
Rhﬁlled mc):_?alcla(,g)éye @elichlh*@brlﬁg&i? h%ﬁn, 8/-&y D/bT-Cbs-aryl, halo-Cy-Croalkyl, halo-
al o- C7- -ar or - - - Y,
i nteger fr orr(?*'léﬁf'%ryt;&éﬁé?'aéu% g'qgcd?g’%{ ﬁeﬁ@é@'ﬁ\*‘?w alpG7Cao-
2, wher e t ha@lkiam haloG-GortylaligentgloCaCidmkoxal ence of
ML. Anong the organonetal lic conpounds of the formula

VI | reference is . qiv tfo.those in which ML is
rI(i t hi) upm boron' ! Pgﬁ’ég’ﬁ‘ ﬁ{g’u?m and Rl, R2 and R3 are each
Cr C O-alkyl. Further preferred organonetallic
argonpounds of the fornmula (VI1) are those in which M
i:s, alumnumand r, s and t are each 1. In
particularly preferred organoal um num conpounds E) of
sangkt f or nul a atevniepers RomiOgo €j whe@ thalskyIrs+ coreagonti<ioltiasr valence of
C3- C10- al kyl\g*. Particul arly preferred organoal um num
conmpounds E) of the formula (VI1) also include those
in which R and R3 are each hydrogen, hal ogen or d-C
Amenatheydrganpmetalic téropduads diyitrfogeite (il) Eafef@hEe ialgkyh to thiee yn which
particul ar preference is given to organoal um num

conmpounds E) of the fornula (VI1) in which Rl, R2 and
MR3 are identd '@%\ m’gjl‘?ﬁonaﬂrg‘ag’é‘is&"@'zdao- al kyl .
R', R? and R® are each C;-Co-alkyl.

Further preferred organomefallic compounds of the formula (VII) are those in which M' is
aluminum and r, s and t are each 1. In particularly preferred organoaluminum compounds E) of
the formula (VI1), R' is C; -Cyo-alkyl, in particular C3-Cyo-alkyl. Particularly preferred
organoaluminum compounds E) of the formula (VIl) also include those in which R® and R® are
each hydrogen, halogen or C;-Cyo-alkyl, in particular hydrogen or C4-Cyg-alkyl. Very particular
preference is given to organoaluminum compounds E) of the formula (VIl) in which R', R? and R®
are identical and are each C3-Cyq-alkyl.

Particularly preferred metal compounds of the formula (VIl) are n-butyllithium, n-butyl-
n-octylmagnesium, n-butyl-n-heptylmagnesium, triphenylaluminum, triisoprenaluminum,
tri-n-octylaluminum, tri-n-hexylaluminum, tri-n-butylaluminum, triisobutylaluminum, tri-n-propyl-
aluminum, tri-isopropylaluminum, triethylaluminum, trispentafiuorophenylborane and
trimethylaluminum and mixtures thereof.
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Particularly preferred nmetal conpounds of the formula
(VIl1) are n-butyllithium n-butyln- octyl magnesi um

WO 2a10§383n- hept yl magnesi um tri phenyl al um num PCT/EP2004/014582

triisoprenal um num tri-n-octyjgl um num
tri-n-hexylalumnum tri-n-butylal um num

triisobutylalum num tri-n-propylalum p um
tri-isopropylalumnum triethylal um num

it isiaésoemassitfié tearse pﬁoemyt; bioasious reeia compouptisyfltae formuaigvitand

m xtures thereof. is al so possible to use m'xtures

of, vario rrpounds of the formula (VII)

B Bresgalba bR coRvRREIOR: o e brossrt Puoft s truhlie eisesre the
suppetedicocatalydt obteinalge ibmtthee qomppeents A)NB) s} dirst &l subsequently bring
HRGRb bttt wﬁ?lb{h@ 'oFb%m: ?raﬁértftm nttétg cSrﬂﬁRrﬂ Etﬁhéﬁ)an o?’%atngmgr%tlhc

%ﬂ@ irst and su sequent brin
THPOYIGRNP tsedr BRisSAR [IiHY ?Petrargh&pweutﬁer Wi thageganicdransition metal

anpanch2)t aidltlna:res.mngoenudorEprodﬁct cegetblen BedlIBwedtd rédct Wit thie supported
éo%atgﬁr&ulgmev'ep tr% 0591 %ﬁts @' EEP& SR Fphbd QL‘?&CE%QQI{ in any order
resultin

tal conpound reacti on
"ggtrtht ﬂtﬂﬁow C&Frtalr%df e glisp @a%Stb'WOtbﬁns Hhe oxappBetaligompound E) into
@otzat withtsé catdiganesiielfoptained by espiwnenthg siportsdlcdhtaaiwi tistorganic
t%srﬁ%b n@Hr‘}r%Iq?Squﬁé the FQIyrﬂFWza%nqﬁ fhe &pte ggon reactor rg which

por te
%F@&ﬁcﬂ'@tﬂ&ﬁt@'@t‘% Etwpé@trat $ojid tqhecpr%porﬂda@tngwr prs;aﬂmetalhc compound E)

wrédhadayi ot ideatidatitoobtitéereaidrdaythe eaghdnidtalif cobipuriB AMich @&hdded in the

Liddi h the organic transition metal conpound
p%gg Sul?él %Sgkt é’F pol yneri zation in the polynerization

reactor, in which case it is also possible for the '
e atpahrytﬁl&rlyaﬂéfbr@ed é@nba-infEhg W@f&ly@ﬁéy@@mﬁ@pr@bzﬂ@@ W"ﬁ&t@'p"épﬁnng a

rrro%%? gca?r' ys!a\ﬁ}ot‘r;r@tg ?E}’e C%mgg's? ou n@a%) tr\%l%:‘3 H]I]O ‘f°§‘ aﬁg‘ﬁ'@d’”ﬁ gnother and

t??ﬁ’é’ﬁf)‘@'P??ﬂﬁ"F"ﬁ’&P”"@‘ﬁ with atleast 0”@ eroanipiEansitieningial gompound D). The catalyst
splicedtdingin eEORg) isBh, in h@&oﬁ@%@b,&ﬁéugﬁb’rﬁ%%ﬂhth& with 8P84<€6he

op%éngrlngt%h l: %f%r%o%ﬂé‘él |P. gar(f‘ cfﬁ%p a[r)r%rééarerdﬂrg{g %?rtn %H%Bouggﬁ 5&1 this mixture is
S’@H“‘%ﬂﬁ'é U&ﬁb‘t"ﬁ'@r‘t feingr Wﬁfé?rtlpt\ﬁ@fltfr'&ﬁqtt@qﬂmf@m nt o cont act

with at | east one or ganr c transition netal conpound

Tll% cor-rqgo%eﬁt% %s%glly q%pgwe tﬁ% {)‘rgsde@é% {)fta::!c?}I osr%mr?%%okgnﬁg\g@r’fh the support,

ﬂaﬁr@aorog arpgpets of the %Jpéo'hpmrrrdheaesultmgparatysta@lumreanspended Suitable

SOV s el adih Al Bt Q@Hﬁ@%ﬁﬂer@ ,foraﬁé*nplb héxaft )ﬂthraﬁe 'to°tuene or xylene, or

n tho
R Rt S SRRl e Telap Ry Chmbrlfrpraroons
Strcrttea%@s*éweleenéwean organi ¢ solvent in which the
support the reaction products of the support and/or

LA R ) ol TR e SO
P%ﬁ?ﬂ/ Borh 85Gatec80°Giahe dime fortwhlichdimeecomponraritsemEch ltave been brought into
chab® gﬁ’kﬂlbﬁé’d Bygdcpﬁﬁﬂ SR EnofeEl é\%rém?ﬁ‘rgbﬁl ﬁﬂrﬁut@ b 2 iR, Bleterence is

gngtla?ogﬁ? oen %SZO Egm 1 mrxaes toaerhtogps such

L

The molar ratio of organic transition metal compound D) to triethylaluminum B) is usuaily from
1:0.1 to 1:1 000 and preferably from 1:1 to 1:100.

When an organometallic compound E) is used, the molar ratio of organometallic compound E) to
organic transition metal compound D) is generally from 800:1 to 1:1 and preferably from 200:1 to
2:1.
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The conponents are generally conbi ned at tenperatures

in the range from-200C to 150C, preferably fromOC to
W@aS063BBE time for which the conponents whi chPGEHER2004/014582

been brought into contact arellowed to react with

one another is generally from1l mnute to 48 hours.

Preference is given to reaction tinmes of from 10

mnutes to 6 hours. The nolar ratio of organic

The solisi abitaimablesttal the sugpoderticdDptatyet Has bedniydughtintorcantadd)with the organic .

RAB O i ek 0PSB o

SURETSIER s e BpS EPAMRTHSEA PP FYEn b RREREFe E0eihgr wih further
constiiments of tharcatatysiaystanat fal the pofpaensitids) of ofige Hewalet, Yid re#btion

p%gct is B&aﬂy \Aorg(fbce{x I%te‘:r‘ rrﬁﬁgr}ébl rbg Gb/?nggwe]soﬁcp If%helso J Eznresent inthe

sol 1 d obtalna ter cocataly

fmeha EP%H?QF{?“- it PRp agdian a'eftbevﬁewafteﬁ dopthedigrie phas&ﬁ@fqrepr@nd for
eramtpie by itrpnnDrymg ¢ gengrafiyuddri@iiouc tngageeaies htsove sdbad teiperature.

P%ér@r'i&el‘g gi@én % a@?l&iﬁ%a%%édu% & n@dr%‘lé pﬁg%h?dqcme;[ 'H gohd c?n be used for

reaction pro use
’PdB@FH@F“WF@W“¥GFFH@Pr@dﬁ%ﬁP@E@ﬂF%mof t he catalyst
systen1 forthe polynerization of ol efins. However, the

Ith | &gPﬁrfgrqH&Eatél 1 E% !) ?%I%ﬁ%z?(ﬁw&h %Plgﬁ'ls %referably linear

p @éeﬁ'kefﬁﬁ aﬂ% ) HBGPH'%#W&&G@L% PERYPm and the geghlting prepolymerized
catalghit tsbi@inltyenhe l&@dDth@é &l b@ﬁhérﬂﬁtldnl Thel a8 AR catalyst solid used

mSEén @'rgg{;\?@grézgﬁ?{ tg gélgr“? lz%g %E‘ g&)ﬂg&grtlur suarly IE&% égr?ggéﬁm 1:0.1 to 1:200.

tenperature. Preference is given to applylng a vacuum
Folthetri@refd ¥rha&I0amolinEof @ik ioRen Cp?éfé\’abﬂ?bn &QJIdflﬁl f6rdkaBie YinREyclohexane,

<3he SRR BRIl R QVind erisfen e sxe v e
C%f'@ﬂoPﬂd Sérhts ap¥axh pﬂ/mbeze@dec&\m &dijive Hering 95 aftep thefpeepatattign of the
supptreay caﬁﬁyﬂ)@tdm Tab Kﬁlﬁefat’uaaﬁaddﬁ:v%to?gl;ﬁ}: ?’éras‘ﬁfgg?r{ae?i‘ gon‘?dound D) is
[
BERPET R B bAFL SRR ey Pt VaBa bl yrer et on.
The mass ratio of catalyst solid used in the
TR RRehHIRIdNZak b Bartiet RO Ind R0l SEmAsY, mnmﬁguépénéb%um'uhvgas

Pl b PR Ohin g Sy et e pyfinerzaon o
olg‘;@gﬁ,p@ Re Wrﬁegwt lesfteving®r prefeyatdineoniinyously in one or more stages. Solution
prﬁé&ﬁé’é @Ué&hﬁéﬂ Mb(féélse%' Jstﬁfé@ ga@-ﬁhaﬁ@%’rcfc)éés@g o%ﬂé@}hldlzﬁa bed

antistatic ch as a wax
P ik of B BP0 S Pirye® TR BPoSTRGR tEnon
hygrasgrkeas. farexanple isebWanspor disedhe moadyes theyselesm  The
nolar ratio of additives to organic transition netal
D) is wusuall m 1 000 to 1 000:
TH Pn@é“reé%ﬂ?)”f PR R e bubds o sl 3;9&%@@%%5%6\? theyanggrom 0.5
tO@aﬂOP bed Pierenge iagikeroaternpengianes inithe angdiront 60 ®LEOPTEN 81 pairticular from

60 18 106, 4AS pREASE iRfhelrdh fr%H%CIrOb Béxcfrf\lprarqglg%ﬁl'lro&nﬁ 15 1b B8 bar. The

I zat |
mgansrgglga r( t:?n%g%Feousﬁalllﬁrom 0. g to 5t hours.p re¥era ly from 0.5 1o 3 hours Molar mass
regulators, for example hydrogen, or customary additives such as antistatics can also be used in

the polymerization,

The process of the present invention for preparing supported cocatalysts is relatively simple. The
process makes it possible to prepare catalyst systems having a good polymerization activity using
a reduced amount of expensive starting materials such as boron-containing compounds or
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olefins. It can be carried out batchw se or preferably
continuously in one or nore stages. Solution

WQL@SMEIBEE, suspensi on processes, stirred gas-POEEBR2004/014582

processes or gas-phase fl uidi »gd-bed processes are al
possi bl e. As solvent or suspension nedium it is

possible to use inert hydrocarbons, for exanple

i sobut ane, or el se the nononers thensel ves. . The
rpestitipRranetal £pnpeinde anusing ahaaner Sidriog Materialt.ribials6 Podsible to prepare

@08 GyaBMs RAREFAN iBSredddd BmERRAEGH dckigi 0. 5 to 3 000
bar. Preference is given to tenperatures in the range

from50 to 2000C, in particular from60 to 1000C, and

Exaradesires in the range from5 to 100 bar, in

parti cul ar from 15 to 70 bar. The nean residence tines
hour s, eferabl fromO.5

8% S8l riede phRaeinis pLiyemiios el Fidgnliphe wero detemined by
oélydmesptinn cluematagrapB(GP G ddi4bf v insl, S4ttohiambenrbhs tistig 0GPC
aSprhtdd %d??‘on“%ﬂaré Fhé Bﬁa% é’é@fuété@hénﬁ%themﬁ  IOLR RS Hbm

sent repar|
PR wpesp Bt PiowmyorBiFR Haroy e SHbieea bitees Hilersheim.
Cpltbsatiob|obthe oolpmepaascariddaluy 5t meyrstob palydiepyieng san@Bdthaving molar

mB&e¥ BBfrbr% b RMoAghloyi ty using a reduced amount of
expensive starting materials such as boron-containing

compounds ortransition nmetal conpounds or using
Tixhveelfiey pattantienigtemained bymsansld DSE (tferentpOsahith@cdddimetry). The

m@é&?ﬂ%‘ﬁ&‘nt aal gl ok }f%c@%a@%tﬂ QS@EE?,{)]&% §91%%?mg a first heatmg ata

%ﬁ inerlzatlon act i vi &&ﬁ
heaipgate B0 KRPTAmpUte fR2 a?rdvneme CE}’P@H'FQ“BGFF ewomvaw "o 20°C per
mineteaioshatie 5HCERd aycarel heptirigne a hiating éd1é enmPo géﬁﬁhMe b&3RGd 200°C.

T mei ar X udslrﬁ 1%[ O%I tﬁ 'ierrﬁ;&gét e gp\ﬁ%?tﬂg g#ﬁéle\g\{seteén adJé? Qe measured

a
'“L'l'% $55CMhealpdisniRyS SaPPYBRYR from
HS- Ent wi ckl ungsgesel | schaft f r w ssenschaftliche

ngwlﬁ&q? ﬁ%‘h&\"@r{ & xggr ? | X %o m%—l' LQ eg n%& rPrCEB&e%lpcl)l)pmer were added to

S was u
5494 phAisHiFA éH@es@samamwrﬁwrch@aﬁeweanpu%@@we@tﬁd for (GATC. The
mikidte was dubZeqyenfiyl heatEleo 1@ lobilimtDpdn® bfbtyfen@@ﬁ@mﬂﬁfaﬁ‘feﬂhﬂﬁlg temperature

fo 0 Rafs. IP\TVa %ﬁ éoq)'l tg %‘ecnd\)g?% B% %Pb(p @‘5‘}‘%&%& !g%%]s(cﬁ alcgébath and

€ neasur enen
th%ft %H&?Pdlpéqa@clfeﬁﬁgﬂas ﬂenwe@t%w@a rngntatnedfqn 8aminutpsr Btegolymer

whidh RAQCedietateivab tikerédof Pdoiselr 10y iRoH the Mirts Watel thieRah@fhe solvent
wa%trerﬁo& 'en%t %ﬁév%pgr];}?? %e Pt%hue wﬂ Ee down 4 gld%ﬁg? %@?33%5% mbar for

second eati ng rate

ZMW%W%G% erpeelingel ti ng poi nt |s then the
tenperature at which the enthal py vs. tenperature

TSR A el T SR g B koS Pl Pe orot «
material, 5 g of propyl ene poI ymer were added to

g x 500 x 100
GxV

Xs =

‘where

Xs = proportion of xylene-soluble material in % when,
g = amount found in g,

G = amount of product weighed out in g and

V = volume of filtrate used in ml.
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500 M of distilled xylene (isomer m xture) which had
previously been heated to 100C. The m xture was
wgaiwsmeepsent |y heated to the boiling point of XpCEEPR20a41014582

mai ntai ned at this tenperaturegfor 60 mnutes. It was
then cooled to 5C over a period of 20 m nutes by neans

of a cold bath and then warnmed up to 200C again. This
tenperature was maintained for 30 mnutes. The pol ynmer
E¥ATe!A Thad precipitated was filtered off. Precisely 100

m of the frltrate were taken and the sol vent was

t rator. The residue which
aﬁgmeﬁ% esu ?r?ea)égcfa\{ag)%% 250 nbarfor 2 hours and
wei ghed after cool i ng. The proportion of
1>6)8|ngl %m&@bé! *@kFEO PRI7e GhaRk; RS al hﬁ‘sb fRB G J/v@riees ﬁ&é?nrrﬁj 488 of toluene

o T AP BB PP o i psee, 55 o).
Thersispendgieuwab stirredfor G0 mirmtasiant 198 g(15.6 dinadl) abpbgliedrophignyiboronic
abif wereddis uenﬂﬁﬁﬂddé@ TRE ré‘abﬂrénrrﬁﬁktﬁreqr%%%tu‘réﬁ Wer@@gm tﬁerr]frltered The

S} theS| S ld§ E cocat al ¥
Sorlz Sé“éﬁhe(dé@‘efl"ﬂw gl sracprag o sortrastangingy of pump
vegstim. Shis paredaeP § of alwhiteifreeflovioy pewoer.at anbi ent

tenperature and adm xed with 2.9 m of

trieth 19M|ntoluene 5.5 mol ). The
b&épﬁ%%ﬂé Ltﬂtﬁnﬁgg%én‘?ﬂ??%ttﬁ’“ﬂﬁ‘a' SPMPRUAR EEe svRpot. 18 g (5. 6
mmol ) of pentafl uorophenyl boronic acid were

558, 0%g Gl ﬁ{étsgﬁp&‘t@g @gcataTJ%?prE;?ﬂQJ %Qarﬂble(ﬁ %rv%rg\@.?'spgﬁdeﬁ Enefjrgl of toluene
T RS A G ML
inderiydiitnethyl ziconbim infumnipf ohetiel Mhe Téucﬁorgﬁwareﬂw&%trge@ifor &he hour and
theRhilefed. FrRE rdd VWAL WA %K/rce mh ‘P‘RPL}" t&@% eUhg %neé in.an oil purgp vacuum.

organi c transition metal conpound to e sup
ng of the supported cocatalyst prepared in exanple la)
chihyenesiastpended in 7 m of .tol uene and adm xed with a
solution of 30.8 ng (52.4 mol ) of
i met hyl si | anedi yl bi s(2- et hyl - 4- phenyl i ndenyl )
grvniétf B was SHpngrhfirsty V'tw'tf?ﬂe"taaﬁ Gévequeniawitieprepyiena and then

charget! with 356@ of piopylere dna 2 nalne mirt lof @B $dngion bi tl'rk&fl@lblummum in
heBtHﬁe I ®6hdYeinka al&@%ﬁﬁar&;ﬂr&uﬂ n @%&r%)lel t}?ewere s cwer%ey rr%ro(auced into

dried in"an oi cuum
the reactor via a lock by blowrng in with argon. The reactron mixture was heated to the

polymerization temperature of 65°C and polymerized for 1 hour. The polymerization was stopped
by venting the remaining propylene. This gave 295 g of a finely divided polymer. The interior walls
of the reactor displayed no deposits. The catalyst activity was 3.2 kg of PP/g:of catalyst solid per
hour. The polypropyiene obtained had the following properties: My, = 1 186 100 g/mol,

Mw/M; = 2.9, melting point = 149°C.

Example 2
a) Synthesis of the supported cocatalyst
The supported cocatalyst of example 1a) was used.

b) Application of the organic transition metal compound to the support
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Adry 1 1 reactor was flushed firstly with nitrogen
and subsequently with propyl ene and then charged with

wWa50963381 propyl ene and 2 ml (4 muol) of a 2 MGDEPR10006m4582

of triisobutylalumnumin heptsgne. 9 1 ng of the

catal yst solid prepared in exanple 1b) were

subsequently introduced into the reactor via a | ock by
blowing in with argon. The reaction m xture was heated

18 Mg g}?@@ﬁ?@ﬁ@ £acateyst prenpred it xamptef1apB@eanspended in 7 ml of toluene

Pralagmed Wiﬂda §th|o'h dﬁQﬁ 5.mgl(Be wﬁ@l? gf'r?zé ‘I-?_%FHS pﬁg %ﬁll %BE&?%Ienyl
TR e

qf &hieene rThe regpﬁcmyemmew%gwd fas ondheur aad thiey fitterert The fekigue was
wiBeddwide 6h 6 BP{diLeRE af@iaY$an &Pddnﬁ’) VaEhunpour . The

pol ypropyl ene obtai ned had the follow ng properties:
Mv = 1 186 100 g/nol, MM= 2.9, nelting point = 149C.
FERalppérizatona) Synthesis of the supported cocatal yst The
supported cocatal yst of exanple la) was used. b)

RS B e S SR o e
ahmepar ad 5 |isodutamel 8471mY oivbe eatslys pelltideebairdt if exdmpk 2b) were
shngeHl?éﬂlﬂ ﬁﬁ&ﬁu@%r%@ﬂe%e{c{&r ﬁg%’c&c?{'bg %wﬁhf %i‘tl‘ﬁmﬂ%ﬁ Qubsequenﬂy

bi s
gﬂ,)e E%)W‘?%' %ﬁdo'lnf regg@heqd tt‘?)reﬁ‘:tfﬁﬁ‘ﬂl")d“@fwaé hgatgg t° the
pelymetization tahp&raturmbﬂ@,ﬁf’@.l'ﬂhﬂmal prassurb eps A0 Paranieh &leﬂﬂerlﬁﬁtlon was
s¥09bébedﬂt%r 20Trh|ﬁut5§ 59 R/ér%g Yﬂe’%fég@ cmv\gon%hfsr tﬁggz{v g S %1 ﬁnl“e divided

tered
Pﬁ&msfr 'Eedr“ﬁ%?{ valls, gf faﬁ r%’etor fisrizveginp dpensfis-Jhe e@tﬁ*yst@):ﬁvity was 432 g of
PB(d of nselyst avlidoTheApalyryierkbtdineti @ad & o, ohase fdoughed firstly
with nitrogen and subsequently charged with 100 m
soprenyl alum numand 5 | iso-butane. 347 ng of the
ar ? st solid prepared in exanple 2b) were
subsequent |y I ntroduced into the reactor via a | ock by

aPbHeBE of t egﬂﬁkagrtg ESQ@f, Subsequently ethyl ene was

I ntroduce e reactor and the reaction m xture
was ‘heated to the polynerization tenperature of 65C.
3 Dhyeof Biliceajel PPOSAW7eGH@S; dfifd hrarsoediee 1 @ﬁ‘i WerE éusbaﬁdegnn YR of toluene

aﬂn%?@rr@&%ﬁnﬁeh@d m&%&@@@% %ch}ttnegl%llailf 5 Vo\(/f%\g H‘leioluene 10.6 mmol).

onen ave
ThofppResion YA STRCkPY 68 MR SncbT. 12 665.9 ela@t)@f pefitafipbragtedylboronic

acio were paissetysentiyTiedaziatiod peadtion &bttt wds \éﬁﬁed%@rn@hpindﬁﬁngntered The

ré%fdué:@é@vé/sféd 1?99' 'éﬁn \Mfﬁ %%I%@ueﬁ% %negfto ?%gagh%eﬁ%\t in&ég oil pump |

VQ,CHE’BtTé‘ﬁPaat’e 5.01g ofa whlte free-ﬂowmg powder The solid contained 5.9% by weight of
Al and 0.57% by weight of B.

b) Application of the organic transition metal compound to the support

3.66 g of the supported cocatalyst prepared in example 3a) were suspended in 20 ml of toluene
and admixed with a solution of 86.4 mg (0.146 mmol) of dimethyisilanediylbis(2-methyl-
4-phenylindenyl)dimethylzirconium in 20 ml of toluene. The reaction mixture was stirred for

one hour and then filtered. The residue was washed 3 times with 20 ml of toluene and dried in an

oil pump vacuum. The yield was 3.73 g.

c) Polymerization
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3.0 g of silica gel (XPO 21 07, Gace; dried at 1800C
for 10 h) were suspended in 20 m of toluene at
w@edpseeds3t enperature and admi xed with 5.6 m  oPCT/EP2004/014582
triethylalum num (1.9Min tolgene, 10.6 mmol). The
suspension was stirred for 60 mnutes and 1.12 g (5.3
mmol ) of pentafl uor ophenyl boronic acid were
subsequent|y added. The reaction mxture was stirred
A dryeliOr regihtor avaslflusheanfirsily with rétchgeiThed subseqlisatiywith prasead 3.5 mi
(7trith&For i R &bt adRirin BfutibiPh %@@Qn%&e@%&ﬂuén‘%ga d in the reactor,
const ant wel (gght In an oil punp vacuum |saga° 01 _
and 15p mg QhAYEre9FT -1 R REPPYIBIRIEEre themdnteqsueed! a8 APCaf segpension of
205.r8g/bfhlye cahiget bolialfprefareaiiol e anipldsd) jh @i Fihexre Ware fbsequently rinsed
. . (0] e
OB AR A Pho & PRaERE TG b bARThAL R W ep £ BARenzation
temperBiret ngc 8YeA AprEohe )10 fEnuiesnd pebyaretizedriorAchoyy. The polymerization
wastitappBebyvshtiag thexedaining Propylerd. Whik gaveof 9506 & aflel} Qiviid@polymer.

T dor SRS (DA GRapl Yo Bt PR Bt oty yag g o PP o

caghest pQlid pen i PalRIoRdeNeblained had Bie fellowing papedingl t hen

Mf & I8 £460/moh &1, MG S Jf2|enalvidg poash esbe8, Xd fee3wi th 20 M of
toluene and dried in an oil punp vacuum The yield was
3.73 g. c) PolynerizationA dry 10 | reactor was

Bempistfed firstly with nitrogen and subsequently with
propylene. 3.5 mM (7 mmol) of a 2Mtriisobutylal um num

1 ] i n heptane were subsequently placed in the
P@@%%|%@H and 135 ng of hydrogen and 2.5 kg of

propyl ene were then introduced at 40C. A suspension of
A d9Q0NEeatbr WA BASERMBIWiITHhtiodePARRABSSUERIySHRIRISIeRD 3.5 mi
(7|m%o d 2&{ ihexuz%\)a Ler e sluisneqﬁgq%‘lfgwrl n@?d |plﬁ¥o ths_ th ;

e 5 R 2l YilsoR % BUD SGIHUANR ACPIRCVT R SRSPRHPTHY RigqsPdn the reactor,
and 85 meaf eytiregentand 25digyafreropyiens ware themirdroduced it ¢4°C65 Guspension of
209y of %_Igﬂﬁfdl)ﬁé?sdhﬁ p_ﬂé&ai&i M&@pRIYH) A Mﬂg rrﬂrﬁ&)ﬁc%ffa%fw tﬁiﬁ%butylaluminum

ur.. e polynerization was stoppe V _

so B P Py eredooni i P 1y ' Pt G of Pfpfepe. Thereacton
migiukei whs degiet yordie polYinerizatioreleinperatved ofS5HE ovena pererdf 30 minutes and

poﬂhﬁﬁie@%ﬁﬂ ﬁ%%r.dﬁg‘bgiyﬁfé{izag&e\{vg@étgépﬁéﬁ bﬁ ?Qﬁti‘_rllﬁ .g{e)fer“@ﬁiné’ prdpylene. This
a8 30 0 Py S ahbiner e s weilistiegcosios dsplayesino deposis.
ThisatalygagtivdigOvag/1 gl kg ohBRAgref catdlyse solidglet havy. Tieipalypropyi&@@btained
had$heTolfdwihd- prépeaiiR! 18, 4 oFOBBbZ AL 28, Metind Boiht L £ASE O, = 0.14.

was flushed firstly with nitrogen and subsequently

with propylene. 3.5 mM (7 mol) of a 2M
Exampieobut yl al um num sol ution in heptane were

subsequently placed in the reactor, and 135 ng of

o BRSPSl oFY! one vere then i ntraducec

3.0 g of silica gel (XPO 2107, Grace; dried at 130°C for 10 h) were suspended in 20 ml of toluene
at ambient temperature and admixed with 8 mi of triethylaluminum (1.9M in toluene, 15.18 mmol).
The suspension was stirred for 60 minutes and 1.64 g (7.59 mmol) of pentafluorophenylboronic
acid were subsequently added. The reaction mixture was stirred overnight and then filtered. The
residue was washed three times with 20 ml of toluene and dried to constant weight in an oil pump
vacuum. This gave 5.57 g of a white free-flowing powder.

b) Application of the organic transition metal compound to the support
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201 ng of the catalyst solid prepared in exanple 3b)
in3mM (2 nmol) of a 2Mriisobutyl al um num sol ution

w0 pookepEsane wer e subsequently rinsed into the PEHEPIIN4/014582

with 1 kg of propylene. The rgaction m xture was r
heated to the pol ynerization tenperature of 65C over a
period of 10 m nutes and pol ynerized for 1 hour. The

pol ynmeri zati on was stopped by venting the renaining

215 gpytheseppoied eocgtalyst te3Bed ig evdmpale ba)rvadrey subipeiddach 20 mi of toluene

o e uih 3ol 008, A0 Tl AR an Y BRGPHERy
4'88‘*@?1‘?‘%(‘3’)?{"‘%'2}14%0%'@}"%W'.Ofﬁ‘\“@”%oﬁ“?ﬁ?%?ﬁw B Wesstifredifor
ofreeltbut el theyi filleved rithepestpias vaesashbina #med AitBROmMYsMBbiene Mdiried in an
oig;))uTn BuuniBrhb 'yi@l‘atvEQh.%to gg:)%fr ig.Xs = 0.14. Exanple 5

nt hesi s oOf e sup cocatalyst 3.0 g of
silica gel (XPO 2107, G ace; dried at 1300C for 10 h)
chvizhyenesivtipended in 20 nl of toluene at anbient
tenperature and adm xed with 8 ml of triethylal um num
2%'. OMin toluene, 15.18 mmol). The suspension was
A St 10 &epeiop passitshrdinths wilkyiroges andysubyecpgntiyiiihypreryiene. 3.5 mi
(7pemolpérlaLant wisbemydlinaineni soluasn i neghee \Séib_%@ﬂdté&ﬁﬁnhy plﬁ&@&ﬁithe reactor,
r ver ni an n .
ert R0 AT oo ol R bt i PRl Pca @ o Bygencion
10 M@t thesFalpbrse sl BrepRrPEldn exsmplilY) By mimihgkaneiweregubedduently rinsed
infoungpred@oLwiim 1 Kghi Srogyayee. 5hd Yeagtidhfmiﬁume{s%eﬁt’éﬁ t&; thb SHWr{?Qilzation
° . rganic.transition netal .
1oRAERFeof b R4 64 BF 18 gk RS < B3t 3, gy T Bomenization
WRHERRPSY DY YerBingtharesdining prrayigriee THayave@080 g ebatiraiiedivided polymer.
Tt20ntetior okild @hhﬁ@&t?ﬁﬂp@tﬁd}q K@Qg[ﬂl%iféﬂﬂ?e cfa@ély& gétﬂit){)ﬁasﬁ%zaa(g of PP/g of
. [ i e 1 S(2-me -
oot 0 B 1001 s Ao bRl [t né rotoging pegprite:
M¢ 5118200 o/meleMy/Mae 2i6on ehing poifte= 1WSC.o%si=r0.881 for one hour
and then filtered. The residue was washed 3 tines with
E)%gll‘g of toluene and dried in an oil punp vacuum The
ylg c?vvas 2.60 g of grey solid. c) Polynerization A
dry 10 | reactor was flushed firstly with nitrogen and
Pausiegisent |y with propylene. 3.5 m (7 mmol) of a 2M
triisobutylalum nurn solution in heptane were
subsequently placed in the reactor, and 420 ng of
A ¢y d P brgestorwas fipsted figgtho vith ninogéreand silesegquérttie with ptopglenec 84 mi
(7 aimaA QD & 2MAriiSsbeR RN SblutAdn REbtHe WehCs BRERIMS pi@Y iidhe reactor

I r 1N _exanpl e.5b) in f hexane re
a”g b5 qoﬁ g'rr?f’ ﬂ?/n-e RS ed "%ﬁ%délc?qwaé 45%%2\36'?%&5'% Og%dn%?f the catalyst
soift | B@qr%‘-h'é exaphye P ot b af hekanawere srtseheat!e dnsied irtidnie reactor with
1 il w{myleﬂeagh@nala&ﬁamsd@tdeu«ga@ h@%te@@tho[‘:@l%m@riﬁﬁr“ tQﬂpé?gttn_:!eQ)f 65°C

) : rized fo our. e polynerization
o BB o R B AP v et B By Ui P wes
copgned 2 O%0oaye 3900 of iafimely dilided gelmp Theripterior walls of the reactor
displayed no deposits. The catalyst axctivity was 9.3 kg of PP/g of catalyst solid per hour. The
polypropylene obtained had the following properties: My = 1 130 000 g/mol, M,/M, = 2.8, melting

point = 151°C, Xg = 0.09.
Example 7

Polymerization
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The interior walls of the reactor displayed no
deposits. The catalyst activity was 18.8 kg of PP/ g of
W@ 2108/0y3881 sol i d per hour. The pol ypropyl ene obPEI/RRI04/014582
had the follow ng properties: v = 139 000 g/ nol, MIM
n =26, nelting point = 1510C, X = 0.33. Exanple 6
Pol ynmerization A dry 10 | reactor was flushed firstly
with nitrogen and subsequently with propylene. 3.5 m
A qrytblepcterfwag figsiied firstly st nigrbgdn anidrsubseqeattiy wit propyiene. 3.5 m

h&ﬁﬁd@ﬁﬁa PRIt @AschUiRREHIAIM Eouth#FEStdnd WeF@sdb@@%taﬂfy ;ﬁélgd in the reactor

d
K pslﬂﬁs()?%rﬁg’a?r%%e? \A%?m{’llf’?@d Egzﬁé\gy‘g g“@ﬁ??"ﬁ‘ % Pah Roehthe satalyst
selchpramasedsh pxamplShin 2 ofl offexaneavane sebssqUeatiyjireat injo the reactor with
T kg BRpYIEHO TR VRadBR Hl)@ﬂre\()dag hrsg-prjéﬁol%erf%[a@ B4 ?or 1 Enﬁnutes and then

eat ed mer| zat

R A A R R S —
40aninuies: ayddoromyrend Gasrusad Ekis gdleensaoheofwtfinkig diyidep pbi@ner. The interior

WARS oﬁ%‘éh@&%spg?éosncﬂééb%s@sgg& &té:’%st At RS ¢ ¥ %Qf%/%%f catalyst

(J erio edct or
. KBS prpent eingdiayhe Guring pppaies os 1090900 pprcy meting
point € M4BCy&t=&28.i d per hour. The pol ypropyl ene obt ai ned
hadthe follow ng properties: Mv =1 130 000 g/nmol, MIM

2.8, nelting point = 1510C1Xs = 0.09. Exanple 7
gfgﬂm@lﬁérl zationA dry 10 | reactor was flushed firstly
wi th nitrogen and subsequentlly with proonI ene. 3.5 m

tyl al um num sol ution in

L%%%E%m%g@pgé%sée‘?ﬁgﬁ y placed in the reactor and
2.5 kg of propylene were then introduced at 400C. A
The symporsidaacardlys? bexamnptef 5a) tves gsedal yst solid prepared in
exanple 5b) in 2 mM of hexane were subsequently rinsed
into the reactor with 1 kg of propyl ene. The reaction
b}f\prligatian gfdhe ¢roqni ransiisn Mpibeamregndiio thosicbet 10 i nut es
and then heated to the pol ynerization tenperature of

2%5 % l‘?@fég Eu gc{ (%oggalg& ﬁ]rgpa%aqwe%?nqugga) %}‘gﬁe g rs%dnl Qtoluene
gy a%mﬂf%dm@m? Sa'iuwtféa 1S3/ (0160 mrpd) of ﬁtf@fh)'tﬁ"awwxs aamewe
4ipberfimienyjdsiBtigizrebniuen HhelBosli :ot Bluenélerne adatiorsrhix@fd Wad dtiMred for
BBt Mol Ao abed S g s oo
rap vecyyh THe gelg mas .45t pravgishsplit = 149C, Xs = 0. 22.
Exanple 8 a) Synthesis of the supported cocatal yst
¢) Polymerization

A dry 101 reactor was flushed firstly with nitrogen and subsequently with propylene. 3.5 ml

(7 mmol) of a 2M triisobutylaluminum solution in heptane were subsequently placed in the reactor
and 500 mg of hydrogen and 2.5 kg of propylene were then introduced at 40°C. A suspension of
299 mg of the catalyst solid prepared in example 8b) in 2 ml of hexane were subsequently rinsed
into the reactor with 1 kg of propylene. The reaction mixture was first prepolymerized at 40°C for
10 minutes and then heated to the polymerization temperature of 65°C over a period of

10 minutes and polymerized for1 hour. The polymerization was finished by venting off propylene.
This gave 1 620 g of a finely divided polymer. The interior walls of the reactor displayed no
deposits. The catalyst activity was 5.4 kg of PP/g of catalyst solid. The polypropylene obtained
had the following properties: My, = 58 000 g/mol, M,/M, = 2.7, melting point = 150°C, Xs = 2.0.

Example 9
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The supported cocatal yst of exanple 5a) was used. b)
Application of the organic transition netal conpound

wo ooosiesssupport 2.51 g of the supported cocat aP@EEP2004/014582
prepared in exanple 5a) were syspended in 20 m of
tol uene and adm xed with a solution of 29.8 ng (0.050
mmol ) of di net hyl sil anedi yl bi s(2-net hyl -
4- phenyl i ndenyl ) di met hyl zirconiumin 15 m of tol uene.
ay Benthesercdf thersupriotedicatalwsis stirred for one hour and then
filtered. The residue was washed 3 times with 20 nl of

PR s, Oy R S T LS
al pwbientdempesasurk bodddrdixed with 5.8 mivbtthethyldluroigem (80K in toluene,
19UbSRRBIS T éﬁséﬁén&u@n Qa8 Qlﬂrlrc,ﬁﬂ‘Sr GO?leIﬁHtgé aéd70 gé\;\'gkg Bd)r];'nmgl &

tr sob ﬂ%* m num solution in
PETIRLE R?"Jﬂczi’&'éd"‘?fﬁ S{iEaHeBH R g regstiomixire was stired
olwgrdngtﬂg@d ten dited Thg reddupmap yastieel thves Bmed1@ith 200 8188166 and dried

t@EordBACueidht HURRE BB um2 9@ ﬁ?f 0%.8%}{2& a%nt%lf%étﬂo@l% Ipgwder

prepared 1n exanple 8b xane
subsequently rinsed |nto the reactor with 1 kg of
bp Augigdtien ef thd brgarietarisiton nidtal tomgouna so the Bsdport
prepol ynerized at 400C for 10 m nutes and then heat ed
t he pol ynerization tenperature of 65C over a period
2(55|5 Qﬁf)tf}ﬁsﬁeﬁoggd eacaialyst R e ia @xample 9mgvare susRended in 20 mi of toluene

aphgmired withta hutioes 62i2vng tnetbsbxymM)a@tdirmhwuﬂEnéwmé(é-ﬁféﬁM

RSBl 0 A6L o S il i ot
OO gRhingfitersd The reyldmgasswaﬁhﬁgs gmePpitiy2@m faeladngsnd dried in an

o plrhgivactire. Tmelymrvme)d gofafpéyadon@d had the fol |l owi ng
properties: Mwv = 58 000 g/mol, MIMn = 2.7, nelting

)rst nt = 1500C, Xs =-2.0. Exarrpl e 9a) Synthesis of the

RRbpesrizdigncat al yst 2.0 g of silica gel (XPO 2107,
G ace; dried at 1300C for 10 h) were suspended |n 20

W 8L 536 h  B EE  F
(el of m@%tr@e@&éﬁwwn\m@t@t iniheRiEng were 60bsgRwRNtie plagestn the reactor,
afd 18@ rag & By @Ogemrant p.50ikg &@Fﬁpzlfehél\%r@ meﬂﬁwdagéé?jrblt Q0@C Wduspension of

o PSR AREEs o D 450 t gn es
QA8 EsgCtp it ltgu ofreropviens The rqaapt'cmfmmtgtew@séneaned tathi edlymerization
teoPBGiLANGT 6680 G a béticIbf QD Iminke¥hnd FENMBN zebRbrS! IHRAY §he &ﬁnenzatlon

tion of
o BBl d S5 ARt obl /PR 55 e o
The igtgrigy vef's ¢ffifee reagips slianiayed e denabitss Thepsatalvst edivitnwascabriy ef PP/g of
cadalyst vt @eﬁhbﬁp ghel &ﬂydrﬁpﬂ&e%ta%d had e %ﬂo@?’r‘l? pRipEi%ed

vigh-185 Boe @b 4ol 00 FiedinfTBofis 10X 48

Example 10
Polymerization

A dry 10 | reactor was flushed firstly with nitrogen and subsequently with propylene. 3.5 ml

(7 mmol) of a 2M triisobutylaluminum solution in heptane were subsequently placed in the reactor
and 2.5 kg of propylene were then introduced at 40°C. A suspension of 446 mg of the catalyst
solid prepared in example 9b) in 2 mi of hexane were subsequently rinsed into the reactor with

1 kg of propylene. The reaction mixture was prepolymerized for 10 minutes at 40 °C, heated to
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4- phenyl i ndenyl ) di net hyl zirconiumin 10 m of tol uene.
The reaction m xture was stirred for one hour and then

wo poosm63881 The resi due was washed 3 ti nes w t hPCDERI004614582

toluene and dried in an oil pggrp vacuum The yield was
2.78 g of grey solid. c) Polynerization A dry 10 |

reactor was flushed firstly with nitrogen and

subsequently with propyl ene. 3.5 mM (7 mol) of a
theppolymiedzstion {pmapraiwerl §5 Sotvat & paradef A piirutes apdipelymerized for 1 hour.

Thelps@aptieation wap kopsd byﬁeritiﬁgtl'fe%ﬁfa@\l’ng p?dWleﬂéGl'h@élgaQE 1 130 g of a finely

ro e en, i
oL BREFer20HE rie hstr uB SR HE By o Sepi P LR vy was
21§|k§ bl ¥a of gatabyshelfl perdioyr. Tire lyiropfenh eRiaimed hvad the following properties:
M e 225| 0E/inY, K/ 9.7, Abend fiht’LARtOIX M ¢.{5 1 kg of
propyl ene. The reaction m xture was heat ed to the
pol yrrerl zation tenperature of 65C over a period of 10
Exampla B and pol ymerized for 1 hour. The pol ymerization
was stopped by venting the remaining propylene. This
pQaAVE nz 120 g of a finely divided polyner. The interior
wal'T'é %ﬁn the reactor displayed no deposits. The
catal yst” activity was 4.6 kg of PP/g of catalyst solid

ARBBT10M eddcior W&beﬂlﬁﬁ’éd%%@ RMth ﬁﬂ@gé?pérﬂ s‘&@%qnéqumﬁ #E%!eﬂéms%l

7pr oﬂ)(ec;ft Ieﬁét{ﬁ%‘)ﬁt}g@umnw B%Ut%%mﬂt@ewrwbg?ﬁ%ﬁﬁbﬁlﬁﬁq imthe reactor,
ar(girspo 1@ df hydsegsn@nd 28 &g bl prglyedefwars they intvotiitet iat 407GeR s@spension of
Z@Ub@&%@éﬁél%t &SIIH BreB&r@cﬁ’bﬁl e%}ﬁple %bfm@‘ ml(o? h&RL )Ne% suBlsequently rinsed

mégt % E_' le lilm sol ut'1 on t ane R

fE)esrga g 9 @lo papyiens. thedeactiop Wurgﬁ\@s Qregolp(@egﬁed at 40 °Cfor 10
mippiep yeatre tatbe polyrhezination tengetatiee o B5°000€r a Perid P €D MirQfks and
pd&fmeﬁﬂ&j fHEh ﬁgur t‘l'l?\@ pGifthé Hith v létt)cgaggﬁ Sﬂ%nﬁgg I ¢ rﬁé\ﬂ% gropylene This

é hexane were su I nse
93Vfe 6 @88& %fa"e\'m qivideq pRIymeS Thiyi Btﬂ'PéW@'S ofr!'i'e reaster diselayed no deposits.
Thg] cetalysteactivily was 8.0 ky ofeF/g efdafabyst ddid penibue srhaipol@&osylene obtained
h o & a -
o poR R S50 Qe AP 254 Ffibo 3l = F1EE - 0.5
pol ynmeri zati on was stopped by venting the renaini ng
Commyajive Beampldhs gave 1 130 g of a finely divided
poI yrrer The interior walls of the reactor displayed
posits. The catalyst activity was 2.5 kg of PP/g
"te fy?tsquﬂrﬁeﬂlc?ﬁ’é?ayﬁtour The pol ypropyl ene obt ai ned
had the foll ow ng propertles Mv =1 275 000 g/ nol, MM
087901‘3%103 elTRPG i, g%'céltdgecf dr3Ge ?851‘10 hgw%r?us eag?cj in §€’ | of toluene

'ymarl zation eac or wa
atﬁh“ Rt ieTRESY R aaﬁ adf%*ms’s%&eﬂtmyof\mmﬂhwwwéw lreolgerrﬁ 0.82

mmol). The suspension was stirred for 60 minutes and 0.29 g (0.82 mmol) of

pentafluorophenylborinic acid were subsequently added. The reaction mixture was stirred
overnight and then filtered. The residue was washed three times with 20 m! of toluene and dried
to constant weight in an oil pump vacuum. This gave 1.1g of a white free-flowing powder.

b) Application of the organic transition metal compound to the support

0.312 g of the supported cocatalyst prepared in example Aa) were suspended in 8 ml of toluene
and admixed with a solution of 33.2 mg (0.056 mmol) of dimethylsilanediylbis(2-methyl-
4-phenylindenyl)dimethylzirconium in 6 ml of toluene. The reaction mixture was stirred for 30
minutes and then filtered. The residue was washed 3 times with 5 ml of toluene and dried in an oil
pump vacuum. The yield was 296 mg of light orange solid.
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(7 mmol) of a 2Mtriisobutylal um num solution in
hept ane were subsequently placed in the reactor, and
wae®dsoesef hydrogen and 2.5 kg of propyl ene weP€T/ERP®N4/014582

i ntroduced at 400C. A suspenshgn of 245 ng of the

catal yst solid prepared in exanple 9b) in 2 m of

hexane were subsequently rinsed into the reactor with

1 kg of propylene. The reaction m xture was

chPepeizaoni zed at 40 OC for 10 nminutes, heated to the

pol ymeri zation tenperature of 65C over a peri od of 10

i n tes and pol The nmeri zation
AR B8NP e HESoc2 ald Artsg b ploLrepytais & (4 mimo)
ohagM tmmﬂaymﬂm@lmlrwedﬂaw dere spladepnently plEhed inniiecieaddr, and
Sﬁ@bloﬁpré}fyle‘hg ﬂ/efeQﬁéhtlﬁtFod@b%et%@ 208 n'%%?%'cﬁt%l st ﬁd Prepared in

c t
L ol e e e B o e e
tq ihp pdymergatpmcbgemetratws of BHICovEADPADA ofyl mainuteliMi polyim&iz6d for

1MLt TihdRRieNtation &/éé-g&ape%?b T/erq)tmé"ihe r%%ﬁ?ﬁdp&@g@g%g@l was no

esis o e supported cocata
pﬁ?’m ré%@?”’(rﬁ% 107 Grace; dried at 180C for 10 h)
wer e suspended in 20 m of toluene at anbient

chrpRefeietifpasd adm xed with 0.41 rnl of
trimethylalum num (2Min tol uene, 0.82 mml). The

suspension was stirred for 60 mnutes and 0.29 g (0.82 )
an®ykhesie bf thesiippbritadaocpdlesty| borinic acid were
subsequently added. The reaction mxture was stirred

ht and then filtered. The residue was washed

191 S kP TR A5Gk 90t JBETErTer KRl veera sgpensed i 15 mi of toluene
alcamhidnatempeveiughndi sdmixed avith 2[BLNIDF HHRGtHyTAIUFRNS zw‘ﬁeolaenlegs 2 mmol).

TRE su@pdiioh Gal gtﬁr%dffer%% Hglljr%’lwelﬁ 9 r{g% @L f%%ﬁta Nor fhanyg)f?mc acid

organi ¢ transition net e sup
Wafeef'bﬁewéen%@%? 118§ reastian @P%% Wag e\@rgﬂ @uernnghte@aa rﬂiﬂné"tﬁay The
reatdnewaﬂmétdmfbeltlmeg with 201ml bﬂbluaﬂ&arﬂl’dﬂue@di'ﬂoﬁﬁgntw&dﬂt @ an oil pump
v&ngtfh%rbaQ% 1 §§ Pl(sea()fﬁéeq%%o%dgr

di net hylsi [ ane
4- phenyl i ndenyl )d| nmet hyl zirconiumin 6 m of tol uene.

by Applicatiarods irerorgenktttanstiom®etat dompthd 18 theXpparnut es and
then filtered. The residue was washed 3 tines with 5
of toluene and dried in an oil punp vacuum The
1. 9? BridheepPartd cReatayst praprted it exagp!edis) wgrecguspended in 10 ml of toluene
arfcddyived ziah s6lmioA oflBymg (0. oszemﬁabp bf d?ﬁéthifllsnéﬁ&ﬁﬂbué an$étrkw

4- ﬁ#mnp mﬁérﬁ 8&§mﬁ%nﬁ@9§ qﬁ Prl‘? gft r’holﬁ% =) Pleta?t gﬁ mlﬂurﬁ é/@tegl,ﬁrééd%or
°%é1°éf and s diirnd-Mpe ms&eedvais waghpg 3 tisegstvdih 20am ¢f ®B@neansfdried in an

oippuepyhans. Wer Bell hant b gropBeigeshbiat 400C. 296 ng of the
catalyst solid prepared in exanple Ab) were added into
the reactor under nitrogen stream The reaction

c)Rokgiztiolas heated to the pol yneri zation tenperature
of 65C over a period of 10 m nutes and pol yneri zed for

A dry 101 reactor was flushed firstly with nitrogen and subsequently with propylene. 7 ml (7 mmol)
ofaiM triethylalluminum solution in heptane were subsequently placed in the reactor, and 180'mg
of hydrogen and 2,5 kg of propylene were then introduced at 40°C. A suspension of 416 mg of the
catalyst solid prepared in example Bb) in 2 ml of hexane were subsequently rinsed into the

‘ reactor w;th 1 kg of propylene The reaction mixture was heated to the polymerlza’uon temperature
of 65°C over a period of 10 minutes and polymerized for 1 hour. The polymerization was stopped
by venting the remaining propylene. No polymer was formed during the trial.
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1 hour. The pol ynerization was stopped by venting the
remai ni ng propyl ene. There was no pol yner forned

waleoosioggsBhe trial. Conparative Exanple B a) SyPtTEB1084/014582

of the supported cocatalyst 136 g of silica gel (XPO
2107, Grace; dried at 1800C for 10 h) were suspended
in 15 m of toluene at anbient tenperature and adm xed
with 2.6 mM of trinmethyialumnum (2Min toluene, 5.2

Gampriativerbampiespensi on was stirred for one hour and
1.12 g (5.3 mmol ) of pentafl uorophenyl boronic acid

%?%% .%ab}bsequent |y added. The reaction m xture was
S e ver ni ght and then filtered. The residue was

washed three tines with 20 m of toluene and dried to
$8 ARk ' i3 i . | S..gave 1.8

o0 AR Tt I M R P Sk B mo o

?‘9{89‘3&“&5[’1‘# yte \"é’?f’sﬁe?‘ft?fr?nﬂgt‘iés oGPy aRRIWere thendntiodugsdrat 40°C. A
sispegsian @306 ng o tnp jpatalystdolipoaamtiyis ex@hBP BOEH 4infl cEAND! €
I Re SRl B tink! b e aBBP WA FE Pk §fone. The reccin
MR YRS ﬁ%ﬁ}t?djﬂg]ﬁ RPIYBeE¢aiORemRgpture of 65°C over a period of 10 minutes and
palypérézey far i dheury THechalyeteriydtizh wastoppi8d By vbRtingithferaind Rsyiene. No

G BRGSHRE afnsti fgas stirred for one hour and then
pflprlﬁ%‘ered.r The rrgsi dﬁ%" was washed 3 times with 20 m of

toluene and dried in an oil punp vacuum The yield was
Comp@atiyeddxatopie@e solid. c) Polynerization A dry 10 |
reactor was flushed firstly with nitrogen and
subsequently with propylene. 7 m (7 mol) of a 1M

a) PYNEeRs PLPE BHPROMEIOFIEY®Hn i n hept ane were subsequent |y
pl aced in the reactor, and 180-ng of hydrogen and 2,5

" t ' t 400C. A .
29 LA U g DD THECRLER Bl DGings s oo
atambiast emBRIRtyeang agmixgel wile %8 mbohikisebgyiblsmipuer(t Myn toluase &.0 mmol).
Theduspdrisien waaettr@ta fokiché hduI; keh tha @(ﬂpyrlnt%?)eof p%ﬂ&luﬁ%ﬁéﬂ;y%ronic acid
. . DO nerl z 1oNn te erature
WA KL P adtl A ol Bl ] e i Fiep et e
regidyRovias waphed ihesieyimss wiia 29 Bhof plusne tapgsisied toyconsiartt iweight ihen oil pump

vaceurn.i Thist@v P L.opY benRhiteieeMekingBiwg@s formed during the
trial.Conparative Exanple C Polynerization A dry 10 |

reactor was flushed firstly with nitrogen and
b) S\pplisatinneth theyorganicrirapsitinsyneis eompog0dy thefsuppadr ogen was

let into in the reactor and 2.5 kg of propylene were"
1.4 5 thd .k Sjr?ia 4$C. A, suspensi on of- 306 of the

ca?all yst .pgo ?Z:S%a?%\ésé SRREH &% Fé)agﬁ')arﬁ SHSQF”E?C’ 515 gppof toluene
and admixed with a solution of 47 mg (0.084 mmol) of dimethyisilanediylbis(2-methyl-
4-phenylindenyl)dimethyizirconium in 15 ml of toluene. The reaction 'mixturle was stirred for
one hour and then filtered. The residue was washed 3 times with 20 ml of toluene and dried inan

oil pump vacuum. The yield was 1.58 g of light brown solid.
c¢) Polymerization

A dry 101 reactor was flushed firstly with nitrogen anq subsequently with propylene. 7 ml (7 mmol)
of a 1M triethylaluminum solution in heptane were subsequently placed in the reactor, and 180 mg
of hydrogen and 2.5 kg of propylene were then introduced at 40°C. A suspension of 297 mg of the
catalyst solid prepared in example Db) in 2 mi of hexane were subsequently rinsed into the

reactor with 1 kg of propylene. The reaction mixture was heated to the polymerization temperature
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triisobutylal um num were subsequently rinsed intothe
reactor with 1 kg of propylene. The reaction m xture
woe®shessed to the polymerization tenperature BET/BBI004/014582
over a period of 10 m nutes aggl pol ynerized for 1
hour. The pol ynerizati on was stopped by venting the
remai ni ng propyl ene. No polyner was forned during the
trial. Conparative Exanple D a) Synthesis of the
ok 875G GV erectparip el 18 INaes 2ng Pglymrizsd|fprcichaye The KEIGNerkaTgn was stopped
bEvetiag tHdrrbraainiad prdBRRE: NdsolylRerWas Wid SukiyaRsed. i n 20
m of toluene at ambient tenperature and adm xed w th
O m of triisobutylalumnum (1Min toluene, 7.0
Q‘i’fﬁﬁﬁ')a"'veﬁf?@"‘ﬁ@@eny on was stirred for one hour and
1.48 g (Z. O mmol ) of pentafl uorophenyl boronic acid
bsequent|y added. The reaction nixture was -
Pgﬁlm%nzay ‘bver ni ght and then filtered. The residue was
washed three tines with 20 ml of toluene and dried to

AGI$0 I&Qéctdﬁ@agmshécﬂhrﬁl? v@th'nnt%gfﬁ’ar‘{c?&:ﬁéﬁ'&ueﬂml: @tg%@%ﬁdea? Y% (1 mmol)
o, 20 PN et aRBion B Herh e sHissaiRgtl Bepsin e peser and 160 mg

ofthyd®ggn arfd 3-hkg o prpyeneadere teatinttopsdedpt egrax AduspRNEXAGITE08 mg of the
c@&}sﬂé@fd%réﬂé?e@%%ﬁi\pie@b}ﬁ i QfZMtﬂfs&ﬁgﬁa @ﬂ'ﬂurﬁ‘l&h%‘?\%m
en

S‘-@Sﬁ%!{eﬂw rg]S? Iﬁfgdhvpqug(v\gtﬁ ﬁ\g‘tgl'ﬂ/ i, propylene. The reaction mixture was heated to
the-polyerijdatiorclempéritdierot 650 oxer & periodrt i mitategland poljraéhzedfor 1 hour.
THE WSO neRGAtioR Walbtltdel By Yaiing te rbRdin !

Y %”ere o e By WS e R RS bropEnd S ipof i felpmes
ll! J@'f@aand dried in an oil punp vacuum The yield was
15890f l'ight brown solid. c) Polynerization A dry

dratv@@xhApiepwas flushed firstly with nitrogen and
FE)sequently wWth propylene. 7 m (7 mmol) of a
1M riethylal um num solution in heptane were
a)Sybtesisiafithd suppdrededcatatyst he reactor, and 180 ngy of

hydrogen and 2.5 kg of propylene were then introduced
of the catalyst solid

t 400C. A susgen& on of qr;g
2. ﬁ P&hiiagel (FPR 2 Geaceysried ﬁt P8O 51 Ofhe warigesuspanded in 20 ml of toluene
atsyrivisptemneraprerand adrdixeédbich 2. hen bﬁﬂn@(ﬁb@tyle%rﬁnhurﬁ h@ld@f 1M in toluene,

7.0 FREsusERSor ﬁé’s%h@&‘fo%%% HC&.E 8%8 Zé 24P |t %ato Lf 10

oI neri zation tenperature
P rerhenybPronit 3rfeYere sibseqitenty ardge. ThPHeaoa@m Pikre was stioad
oma&gmarmpﬁdlltbmd VB trésitlgie WRE WaSHiERi thie §mps ﬂﬂyb@{ﬂlﬁof to8Rene and dried
a rati.ve.
o BT il T S LA TR Bald 51 o o R BRG 8 i poncier
flushed firstly with nitrogen and subsequently wth
b) pppipptierue the brgahic frdnsition Imetal compound to the support

30

2.69 g of the supported cocatalyst prepared in example Fa) were suspended in 15 ml of toluene
and admixed with a solution of 63 mg (0.107 mmol) of dimethylsilanediylbis(2-methyl-’
4-phenylindenyl)dimethylzirconium in 15 ml of toluene. The reaction mixture was stirred for

one hour and then filtered. The residue was washed 3 times with 20 ml of toluene and dried in an
oil pump vacuum. The yield was 2.81 g of beige solid.

c) Polymerization

A dry 10| reactor was flushed firstly with nitrogen and subsequently with propylene. 7 mll(7 mmol)
of a 1M triethylaluminum solution in heptane were subsequently placed in the reactor, and 180 mg
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of a IMtriethylalum num solution in heptane were

subsequently placed in the reactor, and 180 ngy of
whgasoesal and 2.5 kg of propyl ene were then i nPCDEROH014582

at 40C. A suspension of 305 nggof the catalyst solid

prepared in exanple Db) in 3 m of 2M

triisobutylal um num sol uti on were subsequently rinsed

into the reactor with 1 k g of propylene. The reaction

Ghhydregea ang 8.51e at mepyiane Weee iheh iptreduicedati 49AC.tAesysperataniod 517 mg of the

faly6ESliOMepardd iRekarfisle PB) il 9 mTona BfsoBRlaRR B3 ggosggﬁently rinsed

: our. . Th I rizatign was stopped by venting t o
ety i 0B FORGYERG BBres G b Sraletlp i obmerzaion
tempesgture @b HgF&roner aeeriek il reinfteaandyaniniesiseédsioof houneThe polymerization

wedRREpAAS) veRmatia Kshin Solg ~ -
C%?ggﬁ ?S?'i egmgg 1506 | g?r@gﬁﬁ%ﬁ%@ﬁg&%@%&%ﬁﬂkthrcﬁtnal. The
BPVEIFCHAN &P T2 kPt o Leql eIl JBRPRIORIang otaiped had
ting foltpfwingi prepeitigs e 646 090y rhel divti/the = BHilVmietting pditken®19°F,.XQ = 0.39.
mol ). The suspension was stirred for one hour and

0.75 g (3.53 mmol ) of pentafl uorophenyl boronic acid

wer e subsequently added. The reaction m xture was

stirred overnight and then filtered. The residue was
washed three tines with 20 ml of toluene and dried to
constant weight in an oil punp vacuum This gave 2. 97

g of a white free-flowi ng powder. b) Application of

the organic transition nmetal conpound to the support

2.69 g of the supported cocatal yst prepared in exanple
Fa) were suspended in 15 m of tol uene and adm xed

with a solution of 63 ng (0.107 nmol) of

di met hyl si | anedi yl bi s(2- et hyl -

4- phenyl i ndenyl ) di met hyl zirconiumin 15 m of tol uene.
The reaction mxture was stirred for one hour and then
filtered. The residue was washed 3 tinmes with 20 m of
toluene and dried in an oil punp vacuum The yield was
2.81 g of beige solid. c) Polynerization A dry 10 |
reactor was flushed firstly with nitrogen and
subsequently with propylene. 7 m (7 mml) of a 1M
triethylalum num solution in heptane were subsequently
placed in the reactor, and 180 ngof hydrogen and 2.5

kg of propyl ene were then introduced at 400C. A
suspensi on of 517 ng of the catalyst solid prepared in
exanple Fb) in 1 m of 2Mtriisobutyl al um num were
subsequently rinsed into the reactor with 1 kg of

propyl ene. The reaction m xture was heated to the

pol ynmeri zation tenperature of 65C over a period of 10

m nutes and pol ynerized for 1 hour. The pol yneri zation
was stopped by venting the remai ning propylene. 60 g

pol ymer was fornmed during the trial. The



10

15

20

25

30

35

40

catal yst activity was 0.12 kg of PP/ g of catalyst
solid per hour. The pol ypropyl ene obtai ned had the
wo elosoedsay properties: Mv = 645 000 g/ nol, M MET/EPRNL014582
, melting point = 149C, Xs = 339. W claim 1. A
process for preparing a supported cocatal yst for
ol efin polynerization, which conprises reacting A) a
support bearing functional groups, B) triethylal um num
WaBI®) a conpound of the fornula (1), (Rl)x A (OHy O
where A is an atom of group 13 or 15 of the Periodic
T B PR e e A o comores
CrCéR@ngkyl Cr C*-hal oal kyl, CrC i o-al koxy,
C6 C20-aryl, C6-C20-hal oaryl, C6-C20-aryl oxy,
o-aryl a 0 hanaryIaIkyI
0-a° %ﬂﬂoﬁrby?"ngé’?%'ﬁl FQYRSal kyl aryl oran OSi R3 2
group, where R2 are identical or different and are
each) hygfe@n?l@iﬁminhﬁ'a‘ﬁgen Q-C 20-alkyl, G
. -C20- hal oal kyl, CC 10-al koxy, C6-C20-aryl,
C6- C20- hal oaryl, C6-C20-aryl oxy, C7-C4do- aryI al kyI
C7- Ch0- aadropoupd a‘ltlkeyﬂorm1®7(4)040- al kyl aryl or
C7- C40-hal oal kylaryl, y is 1 or 2 and x is 3 mnus Yy.
2. A process as clainmed in claim1, which conprises
first reacting the suppor t bearing functional groups
A with triethylalum num)@—aﬁd-(@l:lpsequent ly allowing ()
the reaction product to react with the conpound of the
forrrulalgg 3. Aprocess as clained in claim1 or
2, wher ¥ Aln formula (1) is boron. 4. A process as
claimed in claim3, wherein RL in fornula (I) is
C6- C10- hal o I
C7- C20- ﬁal ogﬁﬁhﬁom%?f;%&%&}s@u& t%érltaée}trﬁ)d'gggglteal yst
obt ai nabl e by a process as clalned in any of clainms 1
to 4. 6R' Thee wsa.carforarffsnemmrdaed eﬁ@pﬁﬂé&éﬁ&énﬂ?bﬁ@ﬂidﬁ@théﬁ

L ai med i
ga?ialrrgst | gy@g%ﬁg}i hglt) boﬁo éﬁlg'f' 5N Rglgéﬂgj ﬁ%q-alkoxy, Cs-Coo-arvi,

Cs-Cyo-hal oaryl Cs Cax-aryloxy, C;-Cag-arylalky, C7-Cyo-haloarylalkyl,
Cr-Cap-alkylaryl, C7-Cy-haloalkylaryl or an OSiRs® group, where

R?  are identical or different and are each hydrogen, halogen, C;-Cxp-alkyl,
C4-Cao-haloalkyl, C,-Cso-alkoxy, Cs-Coo-aryl, Ce-Czo-haloaryl, Cs-Cop-aryloxy,
Cr-Cao-arylalkyl, C-Co-haloarylalkyl, C-Cyo-alkylaryl or C,-Cyg-haloalkylaryl,
y is1or2and
X is 3 minus y.
2. A process as claimed in claim 1, which comprises first reacting the support bearing
functional groups A) with triethylaluminum B) and subsequently allowing the reaction
product to react with the compound of the formula (1) C).

3. A process as claimed in claim 1 or 2, wherein A in formula (l) is boron.

4. Aprocess as claimed in claim 3, wherein R’ in formula (1) is Cs-Cio-haloaryl,
C-Cao-alkylaryl or C+-Cyg-haloalkylaryl.
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7. A catalyst systemforthe polynerization of olefins,
obt ai nabl e by bringing at | east one supported

w@omanedsyst as clained in claimb5 into contactP@i/EP20D)/014582

at |l east one organic transiti nmetal compound. 8. A
catal yst systemfor the polynerization of olefins as
clainmed in claim7, wherein E) at | east one

organonetal | i c conpound is additionally added in its

Spr epanrportethcocgtalyl eidindblesty asiyratessrad daimetién any of claims 1 to 4.

polyrrerlzatlon of olefins as clainmed in claima8 which

Sy i R g oLt >pated Sieet bR PL e ALY ot biaflirproparing

in ebaalm@ystem mrmwenmtbhomleﬂneast one organic
transiti on netal conpound D), then bringing this

st solid into contact wwth at |east one
7o QAR R 1 RSP Eon it ATcaCoRRBIadp Paneing Fdpest one
usi supportedssocatatysl e claimdidutlaifrLs infoebntactrithup for t he
pol ymerization. 10. A process for the polynerization

of glefins using a catalyst systemas clained in any
of Bl al Fdeast gng qgganic transition metal compound.

A catalyst system for the polymerization of olefins as claimed in claim 7, wherein

E)  at least one organometallic compound

is additionally added in its preparation.

A catalyst system for the polymerization of olefins as claimed in claim 8 which is prepared
by firstly preparing a catalyst solid by bringing at least one supported cocatalyst as claimed
in claim 5 into contact with at least one organic transition metal compound D), then bringing

this catalyst solid into contact with at least one organometallic compound E) in a second
step and then using this mixture without further work-up for the polymerization.

10. A process for the polymerization of olefins using a catalyst system as claimed in any of

claims 710 9.



