Monocycl opent adi enyl conpl exes The present invention
rel ates to nonocycl opent adi enyl conpl exes in which the
weywbosees adi enyl system bears at | east one brPChEP2004/014226

donor and at | east one aryl group and to a catal yst
system conprising at | east one of the

nmonocycl opent adi enyl conpl exes, and al so to processes

o @ @R(%¥]? them In addition, the invention

B3¢ BP§ES of t he catalyst system for the

polynerlzatlon or copol ynerization of olefins and

provi des a process for preparing polyol efins by

pol ymeri zati on or copolynerization of olefins in the
presence of the catal yst system and provi des polyners
Tobb@bent alvbretioh Reldtéd 1 nwAYcycidpeTyadahyltdam peadsah WAS thes@tlopentadieny!

{ls@ém %Qfs th{ejé/ 'frﬁ é gr%ééoo&ngrgan@ ?Il ?Jt oﬂ? r?(ggol.g)aa%%QO L0 catalyst system

rom um oxI
CRIMPIEINGh IPa$t one piHBY BreRsuelorenGHicmnh é@m@@fesm@wﬁglt@gycesses for pre-
pa@gkhenvol . 16, p. 402). These generally give ethyl ene
hormopol ymer s and copol ymers havi ng hi gh nol ecul ar
hts but are relatively insensitive to hydrogen and
In mgfoadhen'@venam pavidasdontn eseof tie caiglvefraystem fgydhe polymerization or co-

pGIQrﬁérl’ z@hdrﬁﬁ oleﬂnsﬁ\ar@lde%s & drBeRNor Prdpak ﬁ )ﬁﬁetfms Eﬂﬁ)lymerlza’uon or
rm ecul coO
ogP0, S‘ymen Alon ¥ ol%vs é{’g&? F e%%c%f%h?%ﬁ%gzlﬁy t{]%?\ﬁcbes polynars obtain-

aﬁ?ﬁ(@?@wwpentadlenyl)chron1un1(US 3, 709,853)
bis(indenyl)chroniun1or bi s(fluorenyl)chrom um (US

4 01 n oxi di ¢ support. )
VR pring Rt B8l o ispoBmetiien Rty e i v St RiEehizeg onomm
oxiday (all é@* eyargplarkdi-Gtonerc'&Enaicipsedia ofdihemicahBachiaigpya 1981, Vol.16, p.
400)] m@é ye@%ny @@Q ethehd H’d?no%@lgﬁw@r% anK BEPMYnfaRs ﬁalvmglh@h %te%u»ar

BB as e, PPN PR TR BARGR GHata Dl et o be
craviodad ior sofpld fashigatradoyisdst, drednélémilap weighirdf pelgetimfiertetven be controlled

iPPdi¥ B rw%y ‘ngé’dltﬂﬁ@f hydirdgBh @hmsﬂgcbrsleﬁloﬂbérﬁéﬁ&yﬁ)&ﬁr@mum (Us

3f7pgﬁ%§kﬁ %md%&lng_l'g%nlg_@@%glts@égélryilab‘lggglum (USUJ, 015, ogg ) applied to an inor-

gare) ogigicIsoperit adi enyl chr omi um conpounds substituted by
donor |igands which can be used for the polynerization
of both ethene and propene. The donor is in this case

Af Inghs GRS epthe @‘%W&Namét?@édher?ﬁém&’&‘ﬁ?ra e8rop (i iFatalE syHems hav-
ing\ealnmppelp tafthea nctiver denigr, \khcﬂmrﬁas(sﬂﬁk)stté catgipEsitin thaleesesof Relciromium

c&}{&{uﬂ&e Ff’h%% eﬁ%n gg @% he a%tldlt? c%g?lfﬁwé}ﬁ}aﬁbfn b%%#o‘? o?-é'se @é’tglyst and

therpr%ﬁﬁﬁ AEDE BAYHE'E Hbta'ﬁe%'ﬁlt%W%Votﬁ g alt%i &y s @Shlon oy target
valasier bfhlesligardli@esdvdic ansi tion netal conpl exes of
el ements of groups 4 to 6 of the Periodic Table with
dent at e nonoani oni c |igands. These al so i ncl ude
DByl § Gehiaas Ay MoToGApRAS BTN cBrmesmings SoaEs Bionor -
arld¥aviRchadap be Sisdrfer thepdlymert&dn bobdth &R bMd propene. The donor is in this

SRTONGS: MR\ A 204) ASSEL e IRAGYElone, BhaR) B o vy,

fra@@@nt wheregR sthverapely alkxj af aﬂzsu % s agratqyy pf gigup denends Mu%w& 30 580

sPchicA9 eRinLT & baborfih ceabihatioR Witk bRaminGlo®r. Si bridge to
the cycl opent adi enyl system

WO 96/13529 describes reduced transition metal complexes of elements of groups 4 to 6 of the
Periodic Table with polydentate monoanionic ligands. These also include cyclopentadienyl ligands

containing a donor function. The examples are restricted to titanium compounds.
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WD 01/92346 di scl oses cycl opent adi enyl conpl exes of

el ements of groups 4-6 of the Periodic Table of the
wEb@aess9ss i N whi ch a di hydrocarbyl -Y group, WhBCEER2008£014226

an el ement of group 14 of the2Periodic Table of the

El ements, which bears particular Lewi s bases is bound

to the cycl opentadi enyl system The abovenentioned

ens are not yet optimzed in ter

V\@éﬁ%g@c‘{%?ﬁﬁ EQF‘O%‘PW&% 'J'[‘)p'?’f‘?é %W‘_?/H’B?“sma'ﬁ’&de”“m and tung-
steopoicly bearsn particntd, wsowdl bqpyMV@nveandmagé‘]bde either directly or via a C;
oMﬁ%Q&kﬁoﬂkkw&ﬂxﬁ%d%hh%ﬁﬁaﬁf the present invention to

di scover further transition nmetal conpl exes based on

cycl opent adi enyl |igands bearing a bridged donor which
VY e/3346 dibdiaset oycldpestagiohyy cendlexas ofatencdntsalf gfdups4-améthe Periodic
TSRV ENREMs N v%l:haacémy\é oE%;‘Sﬁ =y g%onU{‘NBé}SrY 004 Qi‘e‘ﬁveﬂ of §B&p 14 of the

I nvention IS vant'ageous process

PBW‘"@L?J raP A Qf g @F?”Z?@F?pW@%%earW”ﬁ’é‘@bL%‘?ﬂie% i ReuRdHp &he cyclopentadi-
eopptm.i s achi eved by nonocycl opent adi enyl conpl exes
conprising the structural feature of the formula

gl , Where the variables have the foll ow

TH%%H‘PW@%‘ iorgd GRtalvgt Byyiems gEsioh Rt apHtizeagys ieams ﬁféwr@ﬂﬁws Further-
marey the pul@ s tall@ BbpolyYherSfon e WSl harenerywighaholédldp @uights t 0

Cp and contains at | east one uncharged donor con

taining at | east one atom of group 15 or 16 of the

- tpseanj oBigFicof therpreseniypyventon tp gispRvamirthar frarsiion metah agrmniexss based on

cycipadadigny! iigaady uwnng @mtdgémmnoc\hm@mmlam(taaalfyrbﬁtemmeaﬁanon of
. n ment t he..Peri odi c

O\%'M-EI%EE gn%}gyi %e?y P§h ? alrt]IeS desur%n e ec?ofqge &e%ggn %.to ﬂnd an advantageous
PIPEFSE Fré PFRFARNG Skeh peivleeBund a cat al yst system

conpri sing the nnnocyclopentadiehyl conpl exes of the
V\Rarh%a?e ]%%nd tﬂ ]pgj?cﬁ & %c te ?dﬁytmo&?%yclo%r?aac é/riyL%Pnppetxgsd(I:o?nnpylsmg the
stp@tbmﬁﬁatuz«a@ﬂ tgnfoupulz 6pYkMNEr Where thervatdbles| hake s fellaging meanings:
- process for preparing polyolefins by polynerization or

copol neri zat in th ence of the

Chonoc§ EI¥ PR %ﬁ@@ﬂfygﬁBhﬁ”§%m6¥w8? W%ﬁbatalyst system
and polyners obtainable in this way. Furthernore, a

Yfr 0cC 3@% %Bgmem m&eg bé\tnt@% waﬁcmoﬁtams%@ RES oh?Mr?:ﬁQt%@@donor con-
oun e ¢] opent adi eny e
preseﬁP“Pﬁ$E%§<E§aEﬁﬂ§ﬁ<§B1§H éﬁﬁgg{ g?T%w%nent of

the formula Cp-YmML (1), where the variables are as

veef i n@qtaﬁf@l%v%rcoﬁ%qt F‘&ﬁlurh'\%ﬁémn %@B!uﬁpfb%%ﬂ}r‘@%rlo%u}ﬂ? molybdenum
bound to the netal

D nAsiSG A1 SPBEY ST B9 P HBS6 Tr B erd b e ond
the netal atom The ligands are not further

ncycl opgns gdi enyl systems. Suit able Iigands are
monoani oni ¢ and di anionic |igands as descri bed by way

of exanple for X. In ad dition, Lewis bases such as
Farthemase, vet Hase Sund etconigs sysidnl edsrmm‘es:g tresheosyclapahibdigescomplexes

oﬂﬁe Qe%PHbé}ﬁ%én e%s@%f {%8 %%%ﬁloﬁéﬁ@ad@@l%%mﬁl@%s%r 0M1e ggfﬁyst system

rmnoc&c opent a I N _nononeric
foa theesp @eiﬁaﬂ@} ?rg?@ﬁﬂvm%fmﬁwmolm 2R A BEOFeISIRPRENERAMOefins by
palgh@lzetioar aslypieatRibabl ofefihfinamesnteofftios mbnocyclopentadienyl com-

plex or of the catalyst system and polymers obtainable in this way. Furthermore, a process and

intermediates in this process have been found.

The monocyclopentadienyl complexes of the present invention comprise the structural element of
the formula Cp-Y,M" (1), where the variables are as defined above. Further ligands can conse-
quently be bound to the metal atom M*. The number of further ligands depends, for example, on
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MA is a netal selected fromthe group consisting of
titanium zirconium hafnium vanadium nio bium

W@ 2005858928 chrom um nol ybdenum and t ungsten. HCEEP2004/014226
oxi dation states of the transizion netals MA in
catalytically active conpl exes are usually known to
t hose skllled in the art. Chrom um nol ybdenum and

roba sent .in the oxidation
tk%‘&?dzaﬁ (?_lgstgt F?é}ﬁ? t?fnr ?l?)ey (w%j:ﬁ]ar%%ﬁt }‘.Hrtﬂﬁﬁ %ﬂlapqpéqqgayllfﬁtems Suit-
qbie gpnrdls g5e fquamnmstam diadionialigairstastdastribed mndayva raahiperor X. in ad-
cﬁttoﬁ oS 1Y Uégesaeﬁjlcﬁaé Qmi?\@s RERRCRionel didaRyRXi &?JT% Qi ghosphmes

ossible to use co exes
B A il S AP SN e g - onomer
cHioer IC\PEOItgamalllq/@m T8e otoncaynippesregienyg abmplaess doepreferably in monomeric
afpropriately reduced or oxidized by neans of suitable
activators. MA is preferably titanium vanadi um
chron1un1 nol ybdenum or tungsten. Particul ar
l\ﬂ)rlefﬂ erihededies fginviba gtoop chrrsztngurntiianiutherconind Atsfroum, vanadium, nio-

b‘ﬁlf@ttﬁ\%l@n cﬁrof%% Amo bgem{ édd(ﬁ%’gé@v %’he l‘d@tl% lg% dE]S of % (?Jransmon met-

? M | %ﬁ onor grou can
Mh Gtalyt ygarcatﬁa%%oﬂeé%?régéﬁiy Mg esars e rndéwt &aromium,
roglybdeérfuireangntngsien efeeregngrebably pgsestin the ogitidtidn Gae: d}?m@hnum zirco-
rﬁfn? HQfmum%H anagfﬂg-ng tl]fe oxﬁ@tlc‘n@ta‘fe J')wnh Tgﬁ ug't%la%'égae Qoolgemg able

IS an unc ar Nl n
f% BRfE Bn bonl%aféﬁ *i@vedﬁr SEISP@PFYRIE to UPR BpTBPIBRes aphose oxida-

. tioaptbieniees it gorredpdritigto tHalbMies actay RREXBITISUEN cordldxex ¥an then be appro-

p%ﬁt%l?r dug@oto(?%ﬁd&&ﬁ@) mea%ts%?gmtaélcg]%@bgtgr%nﬁ’* |s%fe9ergtﬂfgtamum vanadium,

|te osphi’ne oxi de
R é’l‘?'yggﬂfﬁmﬁ tLN%@bﬁairttCH‘ﬁfd@efPWP%E glverptoyhiogiyve indfe oxidation
stees P S bihd 4 tireghrticaspst i t ut ed or fused, partially unsatu
rated heterocyclic or- heteroaronatlc ring systens. The
donor Y can be bound internol ecularly or
W fRM& R 8l ar 'l § Oof 8.9emRs gtorBNY Fan kerpored i@l CRVIAf Der 3nbgroes are pre-
sbetttRgketoan bé ideflical R eRRAL PRefdénte dinlidienideMdondr R8P being

g,%qgcbntrq lecularly to the netal center MNA
rerc gneference is given to the

nonocycl opent adi enyi conpl exes conpri sing the
THE GhtBbige@borRt e@éﬁur@ﬁarbéﬁufﬁﬁéﬁﬂﬂbrﬂuwfnYmMg%n &P ofgroup 15 or 16

C stem cgan
o PR bl i 7 B b o 0B =GR bt sser, ketone
@‘Pbﬁﬁ'ﬁ‘" hiokalope v esrbendh ebaspltsy pfios phimer oxivet Bffoay, sriidnemide, carbenes

stdHEN- :id%ﬁtltmeé-bmié’az@ﬁZ ﬁ:déh’@&tuh&}&@ﬁ]&téd sQEs@fu?JdaortﬁJsléd ’%artlslly unsatu-
uen rOU

£ %éega%glmfn%’fﬁ&%%"&?%f"&%#vs1 e B ha BF B ggmiolecuiarly or
lrér@mgiectﬂame@thbyamemgmmm ¥r g0t dé bourtheit. direfamneecis given to the donor Y

b@ihg Bh1ak 'lrﬁremB@ElﬁérR/%( Helnfet Eerﬁ&tl\ﬁ-"r ﬁé}{l&fg?tpfe@ergﬁb%@gl Fdn9the mono-

bstijt nts
°§%P€§&F‘?l %!yﬁfonv'eX?%Sj ?@rﬁ%{swﬁ% strv%ra'c‘afeneab%fﬁ%eafoav W Gp-Y-M"

system bears one or nore aromati c substituents which

O‘%rlsea Q@Topédi'&%yltﬁstg?l RS, o@ﬁ‘ﬁéér%w ﬂ)é Ist}fué?ﬁsegn%yo@@é YusB8HiSone or

aromat I c substituent and arona
”}ﬂﬁ‘ HrERtCe a"PhaéFe'?%%WFﬁ'ccorBﬁteli?é&oa\a&s%wss ﬁfﬁih. 1c 2foo§ aipstitprys, prefera-
blydaulsstifuent2bemg Brreaddryetbe grogub siid/druen bis3 sybsitlietablejerdbly 1 substitu-

ot @%téug?tﬁ}f%ﬁh) théJ ?r%h? YEH&OQF@%%E& §l§§ﬂ§t§c§ E%gr%t)){c'hcsor h?'heroaromatlc

refera ent ad
@9% I'r@p%ﬁpéd? eny PeRELRDH eleahly | pabsiies FHgesPeeehs cyclopenta-

dieay systenbbgaredreatr rorgsomualic dabainenefwhich @reciast hesd &tapend particularly

pFélfe?‘é'-bl)b@e'a%%naa% tk%u%%tueﬁtﬁin@lﬁﬁtﬂe Q%m%b)ér eﬁﬁ\%pc ﬂgterocychc or heteroaro-

hor us, era renc

pho
mage fH%?drfg‘g c%arﬁ ﬁ n-’g%%/%rp@ﬁ%c S\Hmﬂwnfaoorﬁ@tabmé\ﬁéo'aat@aw%went The
amtatic subpitened phsferablin Bb.66 @athe BYcidpbnth@eIPS@IRINEThe cyclopentadienyl
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for exanple, for a heteroaromatic containing at |east

one atom fromthe group consisting of N, P, Oand S or
wa@eooanssyet i c to be fused to this cycl opent adi ePyi/EP2004/014226

skeleton. In this context, "fased to" neans that the

het erocycl e and the cycl opent adi enyl skel eton share

tvvo at ons, preferably car bon atorrB The

on lg?lﬂlé Ay 5|”§3/ ﬁp@%@l})&ﬁ/ﬁg;ﬁs OEfZ y %P% oflhe cgﬁg)r)ngm also being
alﬂatﬂ hegeflaaemby nitrogeh®r ohrdpoorus traaiesalinpitoaghoalsk i fefasence issgign to
u§n ﬁ@rspé?éh%m%dd bt hAR Alatlon R re l‘é’!:édrbytar}%té%‘é&mtﬂ i€ possible,

t|t al so bei ng ahl e ﬁ be su bstit
PSR o b iR reaIat MRt PERE SIoTey e B S ppRSising of N, P,
O@Zd@maahrkmaydtoblaalsegents:soycldrpahteabrhwtl@lemn nahie apnidxs, “fused to”

midand thél th]e het&&g%é%?ﬂﬂe @Er%ntag) Bk LIGHEATS |h¥re%@£tghs p\r(eferably carbon

nmonacycl opent adi en | exes ,are ones in
AP, Ckﬁi}oﬁeﬁt@d'ﬁ%ﬁﬁ"e”ﬁ bﬂ“”déﬂﬁ' toget her wit h t he
cycl opent adi enyl system Cp and MA fornms a

ﬁ%’é}%éﬁ%' s‘apﬁﬂ%ﬂﬂ gﬂ%}’ér?@%@'—@ Eﬁkéy% W?a\}ir&ﬁroﬁ‘r { %%%%'on atoms

enment
in\jhg 2lithparand £ qaht@n@m%whﬁ@ryﬂr% Wiy the awat'zwﬁhﬁugntﬁfﬂbang
atle to. BRAubstikifedby-N-; P Op@iS-edraifdgeubstitients, ¢ ACR-aBiN, B,-8A-alkenyl,

5116 AL LA 25 e e Lol oyt g mean ngs:

A are’each car not nore than one El1A to
E5A i s phosphorus, R1A-R4A are each; independently of
PaficulaR QdTa fmonb@&droﬁgﬁﬁdler@f cofipRxéd dty bnesGRwkid2Y & fsemeg)by the group

ZC—?\- %o%ﬁh% kMt ﬁ‘k i%\lfél |ag§ i}%n&ﬁgg}ncﬂmk g:rn']rQ a &%hgﬁgiopentadlenyl

cqrexoiprisingthe atructWSl&ff@n’f atths; f@@}ﬂaégpzzk-mg,i\,l) IR vgriables
héve f¥eHolbwirBRbnikgs:wher e the or '

Cp-Z-Ais

(1)

where the variables have the following meanings:
E'™-E% are each carbon or not more than one E'* to E** is phosphorus,

R'-R* are each, independently of one another, hydrogen, C;-Cyp-alkyl, C2-Caz-alkenyl, Cs-Coo-
aryl, élkylaryl having from 1 to 10 carbon atoms in the alkyl radical and 6-20 carbon at-
oms in the aryl radical, NR®,, N(SiR™;),, OR™, OSIR™;, SiR*;, BR*,, where the or-
ganic radicals R'"-R*" may also be substituted by halogens and two vicinal radicals R"-
R* may also be joined to form a five-, six- or seven-membered ring, and/or two vicinal

radicals R'A-R*

are joined to form a five-, six- or seven-membered heterocycle which
contains at least one atom from the group consisting of N, P,O or S and at least one

R'"-R*" is a Cg-Cyp-aryl, where the aryl may also be substituted by N-, P-, O- or S-
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gani ¢ radi cals RIA-R4AA may al so be substituted by
hal ogens and two vicinal radicals RLAR4A may al so be

wWQ oiosesBIe® forma five-, six- or seven-nenber eRICT/EPIPN4/014226

and/ or two vicinal radicals REA-R4A are joined to form
a five-, six- or seven-nenbered heterocycl e which
contains at | east one atomfromthe group consisting

. of N, cgntgnlpgs s%ﬁp&tﬁ Eélc %{yl gzzsﬁjﬂgegﬁbéél%gﬁg%?r helpalsys B V)aloaryls

N-, Pha\f'@1o10°8tb9ma@ml ng substituents, C 1-C22-alkyl,

C 2-C22-al kenyl, hal ogens or hal oal kyls o r hal oaryls

Bavi n at the r als R5

Reach, %eﬁa%ﬁai%%eﬁfel Vc%i’”d%ﬂ%ﬁdgﬁgt%@e ar]‘?gﬁf g‘é‘gﬂge” F&"‘a'kyl Cr-Carr
C20- alalkwyl Og C2-aTAalkyiernk amitg, fraB6? © ®RCaenoy kiormalikipe alkyllpart and 6-20
havi n Garf;éroﬁbr%s Fthelerl%Ft BN WRlRFal RS R hay alHelioiddo form a
6- 20 carbon_ato the aryl” part and two gem nal

r adi cdl'% °REA™ 8?§Wbe10|nedtoformaf|ve- or

si x-menbered ring, is a divalent bridge between A and

zC p s@lLaifs: Bﬁo@gbétl?@ergﬂ& Qh@c;‘}@él&!téotf}dﬂgthg rou é:r@én f6A

8A IOARR RRRR-C7TA A OA 7 A OA 1IA R R
6 A 8A 6 6,6A7ARRRGARR'8A1A1A 0-_ A . 5;\7 R\RR
RGA R6' ATRBA R6' A RB' ARRI0A 1A 1A BA 1R 2ATRA R7A
RIA  9ARIT A ROARIIA | 6A 6A6AL BROAL . -
BNRbARt,: w%?SW — s
o-, Sl 2- , - s CO - A6 sa PR - O
" P(OR 6B -, where R1I AR 1L(3A arepeacﬁR

independently of one another, silicon o r germanium R

-R are each, independent]l y. O o f one anot herA hydr ogen,
oge oﬂa\yl cz - al keRY1 , T& C20- Fla
c—_c , L2 —cC , | B—0—
/ \ 'L7A FLQA FL7A
RSA RSA RBA RBA RBA R‘IOA
__.|I_l/_\__ ll_1A [|_2A ’ ||_1A |I~2A ll_sA
‘L7A |L7A ILQA IL?A FLQA |L1 1A

~BR%-, ~BNR**R™-, —AIR*~, ~8n~, ~O—, =§—, =SO-, ~S0,—, -NR*~, —CO—,
~PR®- or —P(O)R6A~,
where

L' are each, independently of one another, silicon or germanium,

R®A-R'™ are each, independently of one another, hydrogen, C-Cao-alkyl, C2-Cap-alkenyl, Ce-Coo-
aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 carbon atoms
in the aryl part or 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 and
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aryl, alkylaryl having from1 to 10 carbon atons in

the al kyl part and 6-20 carbon atons in the aryl part
W®@2005858028 2A -, 6A 11A 3, where the organi c radPCHEB2004/014226

ROA-R 1 |1 may also b e substifuted byy

haal | ooggeenansnsddt wwogeenm i nnoaai r |1 vi ci nal

radi cal s R6A-R11A nay al so be joined to forma five- o

F{:gihx tr@%@?&ls g”x I r?%a%‘%R%% n%enng‘f P'ir o?% aﬁa’f = éjﬁogeeyce -Cyo-alkyl, C,-
C20- al%wlken@zCs-@ﬁ@fséPk@W&ﬁM EvegdRo ‘at0y1I0 carbom bleyisdrr ¢ alkyl part

havi n@né B—QUbQ{bBrQat@@s FARDARA p@ﬁt ‘EFECloﬂaIM}? O%JSMI,O—Q%BJQ #%wo radi-
6 20 C

20 EBEREr g B n il Bt B Leeamoria o 867 b
joi'ned to forma five- or six- rrenbered ring, and Ais
AaN  UNGha GeskrgNdh orgjr&l-ﬂ)FboﬁtQIHﬁ‘\ bfd B &B %toﬁ{s o?@rrogp % SH&or 16 of the

of gr eri o abl e

£l e bRods e e Elanerts s PSpaEns, PiAr el Gep st i, substiuted o
subst ithSadé@temarcﬁmmedng $yeteay, oar omati c ring system MA

is a netal sel ected fromthe group consi sti ng of
I\@ltamuml e ﬁldatlon state 3, vana di

hr oniSihi"® tﬁbﬁ 5 oM oY ALARBRTTEA by if‘s,th?fffdai*'on stpig 3, vana-
pr ef edivad cloypmiuopenlyadbnenghd systtensdCp, all EL1A to E5A

are carbon. The pol ynerizati on behavi or of the netal

conpl exes can be influenced by varying the
Ksubst i%{¥dts R 1A R4A - -J ty e anc number o the
SUbstituents can influence the ability-of the olefins

Al metal atom

e g T R 1 e B 8PS The activi ty

and selectivity of the catalyst in respect of various
The poyresrizatidnrbepaidriotitié &fetabd:dniﬁ}éxﬁi)mrmmﬁlue&eﬁ ®e varfiag the substituents
Rwﬁ‘stﬂFequQ—:‘ a%d%{%}ﬁ% Q‘loﬂﬁe SPS ﬁgﬂggarF F‘ﬁ,eﬁ@étﬁe glgshty o?}the olefins to be po-

term nation reac I ons g
MU O ée'maaqesmt@wefa'fatqw poF pes 15@1!%@8%%%@ fb@ﬁcﬂww and
selbQivityod trad daedyetin irgdpedl bSvavidys. mdddmer| intpaRicHatbuikly infoenérs. Since the

{g:gSA Bi‘té{:énsfi%J lmgceathecfate%%er%r Lonorr ?@Qnsaéf lf%’e g?gv?/ Lgdao?{wlué? gham the

mlepgarcigist AT te BetaMerh beirkiomrag cap algp éaﬁltqrw g thievay @ne of the sub-
sicdhieNé-Rhe dﬂﬁ@/e@&ﬁ Uzﬁé*ylﬂdi 8n altP@yIMang b d to 10 carbon atoms in the

aﬁgpac}lcgll e Car%cgagl?on aanorr:];/salr e atry\f\llfa(éga%/n or%rat&z?&hleve%? %eswed resulis. The

fﬂfnaﬂlmmqbgﬂtuerweﬁ e Mariegwide2 Exankyds afkpssivlemaibopianic aegtituents R'-
Rﬁar@{h@ﬂ’&lbﬁﬂg @d@gemﬁhyzlalkyﬁbm&l ma)fbdlfn@&wr bralnmr@ﬁ)}h'\ethyl ethyl,
n r?rcr% pkéy?ropyi{ “{t%'éObﬁtylh‘%Hg’ tyyH parrél ﬂ%%ﬂ H hSBtéﬂlegéftw lgnonyl n-decyl
ot ydqegdnbde éﬁﬁeWsrled avmlkymlthmmwturmbqaw fr+-Baeatkyhgrayrnadior a
C}-@maériﬂ)glrougra@'d@os@ﬂgx‘toé? %y%@]ypcﬁ;ﬂdbhtyg Eﬁ#&:@eﬁﬁ cyclohexyl, cycloheptyl,
r

c&;:gﬁgkgﬁcvphyl 83/%98%?91?% gg%?l%ﬁ%ld@m% m%é)@l ha%%t VF“C or branched and
inoyri¢hahe AgUblegrond yar dotdmeldr fen@RalC2.2- vk € rafty), by B-aftpybutenyl,
pgﬁerl 'RS)@Jn } 8336% érﬁerﬂ’/f cpﬁoﬂgﬁﬂﬁdcyéﬁgctéﬂ/l Wy&@o&é&?engl (‘3'%%1? aryl which

n*?y EF F%stntu?day F&gﬂ %ﬂ/ %ﬁgp{seé g‘ éﬁn?%yﬁﬁapt%h)émépyl anthranyy o-, M-, p-
el lpbpeh LRy 4-, TFCorHiedmaiyIphanylc?, 386 Ry 2,86- 2,4,5-, 2,4,6- 0f 3,45~
iy RER R B8 BY atky AR S2 Ry e Ylb it by further alky) groups, e.g. benzyl, o-, m-,
p-methylbenzyl, 1- or 2-ethylphenyl, where two of the radicals R™ to R* may also be joined to
form a 5-, 6- or 7-membered ring and/or two of the vicinal radicals R"-R* may be joined to form
a five-, six- or seven-membered heterocycle which contains at least one atom from the group
consisting of N, P, O or S and/or the organic radicals R'*-R** may also be substituted by halo-
gens such as fluorine, chiorine or bromine. Furthermore, R'*-R* can also be amino NR**;, or
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may be substituted by further al kyl groups, e.g.

phenyl , napht hyl, biphenyl, anthranyl o-, m,
w@eethsdophenyl , 2,3-, 2,4-, 2,5-, or2, 6- di et hl;ttvnmw4/014226

2,3,4-, 2,3,5-, 2,3,6-, 2,4,57, 246 or 3,4,5-

tri met hyl phenyl,” and aryl al kyl which may be

substituted by further al kyl groups, e.g. benzyl, o-,

© M54 P- Nt hyl be - h enyl t f
N PR eaios SRERT PB RRE g = S R P P g AT methony
ethoxy 0B isopppdky nte mhanesdicon sustiurisBiRYwiheobditdieRican hathe same car-
bé@@énfé@étﬁoa@a% b éﬂﬁ}ﬁ P& Jd&éln&@vé fr ﬁo‘rlfm "%vi'felr t@/o Rs’sr'r\§y also be

seven- nenber e et eroc
IoBRE RAPEh? P1oRTHE LTS %%ﬁrm*ew%#& ta?’fhﬂﬁ"ybbut@d'avethﬁs"yl tributyl-
sigh thitert-buthieilyd trigsiyisiig!, thabier\&lai!yﬂ;orm#etmdheﬁﬁylyatrmelmQSAa radicals can

al%&'pesﬁduBMoet% p&ﬁ:ldﬁ@h@&&ﬁyﬁ&l@%ﬁ V%sanfolx F’llopEtro 1l ngé%ﬁg%rmmethyl

om ne can
sifyloxy, FVN(@S%%B’S‘)@“”@FtM%WbHr t”éW'F'&WV eRgAeT-pyylsikiennpreserred radi-
calé RBIRIY bramydrogdd; mgthiyiobthyi mprbpyl, tiop@pyiyh-butipisdtany, tert-butyl, n-pentyl,

g&&gmg%f h%&p gﬁﬁﬁ\(xg dﬁgﬁﬁ gﬂ%@?hhﬁ&@lﬂf&%kh g%%kaltuted phenyl,
tripliod; @ Aichlospss\bstiteled planyh PRPHEY lebisfeangiand 2B EEY %?ff‘cu'af ly useful or-
gﬁbAhdaAAubsteme ate/Bal ity RY pthaing e Dlonedatbon &emBinahdalky! radi-

g? E& meﬁ%ﬁsbﬁquugl met th)r/: rST:SIt Slyl Sit :rlylbut ylsilyl,

trl tert- butyIS|IyI _triallylsilyl, triphenylsilyl or

~ Tdb weihd YAdphe /R tyggetheTmetsme StoRtélE”S-B""aﬁhaﬁad; Hie@asmad isederocycle,

pg%ral%g/ a detetrgar{)nqgtlc(:x%lcr$g Q:un%% I%FQ( lO{lg lét%#n%% n]nthg Ipr%rj%consmtmg of nitro-

gen p@r{splyqrgs pwgg;l?nd Myry pajthws;a{lhyqegratw r@t;@gen and/or sulfur with preference
bénﬁg @‘Hin}fb el ayd ey A P~ ﬁrédenttlﬁfh%hbﬂéfo)éi/cﬁé brydeﬂ%é’arori?ét@fb@h@ egtbon. Pref-

erﬁn?;rl%%lvefn tR%ASEﬂ%%‘fﬁ and Ij]1¥t6 ati?sr%%la%/ rmg f &% Pf Eb%r B )ﬂng atoms. Ex-
am plpseqafﬁyrhembgrmgb@mrocypleh@bplyhave fromeng ko fovn mtg,qgen aﬂorny]and/or a sulfur

onbc§< | atorP RefAMkion t%rctam@n ghak byt mg rﬁémbers are 1,2-dihydrofuran, furan, thio-
| or o-.subst i

ot R RS e LA AN e Bl 2o R e 12 uadezol,
1.astadiznple, 1 Rariadiatod I 2. Stigazblgland . 2geinessid. Egamples of 6-membered
h&%%l‘ %&%@chﬂrr@aytc&'\téh k¥h %hé ¥l fotﬂrnﬁr‘éﬁéﬁ hewi agdxérraodmbéphta@,s atom

on a

t
o By DT eP DN B e P e e LA TRy Pk riazine or
1 pGgedner Thii -memhereduhsmEhberedbAcToeaIes ngn albeba Substituted by Cr-Cio-
alQﬁtC,esr ¥r‘§’ QIkYIQSIﬁTaQIE@%M 1% hﬁéa%o%ﬁd?ﬁ@ih ke alRMjﬂ)aQtrbnd 6-10 carbon

east one atomfromthe rgroHl con
fi

ata\msmtpele gy%ﬁt tr%@%arr@@gew%ﬁ e orlsaromme galkylamlde
alpgarylaoidb adidrylapide f atoapbryaryioxy mo@@ﬁusmilmnesm thteraromwtlt:hor het-

er{&%.%fn%ﬁc%%% s'H b&'lzx fRed 8- ﬂe%er@ﬁ (Hgi%ro%ﬂyﬂ;rgtr?& e ﬁ\ﬁ@@tmda%le ben-

e heterocycle or heteroaromatic bei ng carbon.
zipram benzodhigingeh beeroRzelp )T @oleRY 58 @rdaé%ﬁéfmgs of benzo-
fusead/é-mgmacret hgte®ia#egroiips mredd¢hrdnadnie Ngenadyres, quiibolisgyjidog@naife, cinno-

lir% F'Fkﬁg?%r n%dqﬁﬁézgl'i’n%c;%m&achnM' T:oh Prh@w\éﬁth;or lmr%%lnkﬁzlrfeofdémmg and

nlgatgﬁrlﬂg oiihe beterapisiss hag bask t3%en Fem gtratlt?gl),% naie g?rg-lrgtérocyclen 1% edition,
VER 2nethigrd rt 97 ) TR hetératyales/hétbiooro e, argyrefeadbly, fused with the cyclopen--

tadl%R@@l%eQ%tgn w% ?ggmb‘% db lng b tpé/ ﬁe?grgé)?e/h%é%%rﬁ?bc llﬂété}%&y e,

azo
clgs/heterogrgmatiog f@yieg ore @tesoamm arepraierabiy2 8- o baiised azol e.
Exanpl es of 6-nenbered

Cyclopentadienyl systems Cp having a fused heterocycle are, for example, thiapentalene, methyl-
thiapentalene, ethylthiapentalene, isopropylthiapentalene, n-butylthiapentalene, tert-butyl-
thiapentalene, trimethylsilylthiapentalene, phenylthiapentalene, naphthyithiapentalene, methyithio-
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het er oaryl groups which may contain fromone to four
nitrogen atons and/ or a phosphorus atom are pyri dine,
w@bwspseoRenzene, pyridazine, pyrimdine, pyrazPCEEP2004/014226
1,3,5-triazine, 1,2,4-triazine or 1,2,3-triazine. The
5-menbered and 6-nenbered heterocycles can al so be
substituted by Cr Cl0- alkyl, C6-ClQaryl, alkylaryl
* hav from1l carbon ato in the alkyl part a
PR B AR A T D BB Gl ST B eria gy Ry Y Fgpegipiens, n-ou-
Wezeprpéaiene strimbthasilyfazerentatee, phhhytazepestaenebnaphihplezapentalene, oxapen-
tg&@kkyhgghggma@hgylarylantde di aryl am de, al koxy or
aryl oxy or fused with one or nore aromatics or het
eroaronatlcs Exanpl es of benzo-fused 5-nenbered
Thetwitieais pi sugh oytpestadenyhgsieams hievittaz bed-ohienaofyaleandescribed, for

et?%ﬂ[ﬁ?m}hg E%Qﬁer&)@ﬁy\?fg%%ggg innz gr%us " écoéa?a r}%g%r Cfynthesns and po-
Wt g8 AT ﬁp”r@ﬁ%tﬁﬁ?gd@%g Eied fptteP: 18RH A8 ArthEAYAB PSR &f these

cycsapegutedienyi si@tersi Nnnol i ne, pht hal azi ne, qui nazol i ne,
gui noxal i ne, 1,10- phenant hroline and qU|noI|2|ne

Naning and nunberln%ﬁ%I 1.he hetero%%%les has bee
PedigdaViorederadesupsitpen e fheabeverdsesited ﬁarbg%rgamc substituents

aedlihk icaboory4mi, su\é‘étltu‘d?h&l Wﬁlcl193r91 a dyoie fusedfrlng system, fl .. together with the

8 r e
E"“eé El%?%fc%l g;% e'?ag:'i Ao e‘?Wﬂ Ea ﬁ%ﬁen‘?efd?e&?l éﬂgé’&égl f!é’r?rbgoﬁ g&a'(r;{bxe, an
“ﬂ%@Stﬁ‘é?%‘?réé%'FL@q‘l G@V’o%ﬁ’f@ﬁﬁ%yb phenaptaiegyypr tetrahydroindenyl system, and

ircpa@zliaeher grafeasdbmbsirh@d. ng one heteroatom are.
preferably 2,3- or b-fused. Cycl opentadienyl systens
Cp having a fused heterocycle are, for exanple,

Egﬁp@@seqiﬁgqh@y@opqmﬁdwyltsmtq@th%m group —Z-A-, which is preferably located
ireth&Y bédrioaparatvatheR e drd QEEsBR¥ME)Hr@PeRdaiyRMopentadienyl systems, e.g.

sttt RRE e SR kb PR Brifangy, o o
bhtalpmqumtamrypéwtkwpmentﬁ@erwywmmépeemttstr@‘wéroindenyl 2,4-dimethyl-
@tQ(ﬁléHyE&%—mQﬁ}!ﬁ%b%&ﬂ%to@élﬂ&ﬁenyﬁbﬂ")ﬁél@l@@l@pérﬁ’éo@h%systems e.g.

t
2@??@@?*%%@%%&%@ﬁt%f'%on BoeheR RET a0 PRt B Gised ring setem may
begiiTthhy € aZapnt Gi-enalkeay Hedat -atlleqlkylay! havmg from 1 to 10 carbon atoms in
tr@@@%&%@%@b%ﬁ@on IR/ HVAL BOSlaR, QRS W%@RSA 3)2, OR5A OSIR>; or SiR™,

cycl opent adi e a fused-on C

S S e S S R ks Rl B R ls

pB8YRR4BE .5-hethyvdethabydindpami oc 4oaptdhyistesylf or synt hesi s and

po Iynerlsatlon , Springer Verlag 1999, Ewen et ai.
describe,further syntheses of thes

o B e a1 Ty A EBo B (e Gar P P Spltary group hav-

ingtost 1 tou e narborRdbmRbAh@elky| pérearaiifollecadescitaneid the aryl part, preferably a

C% @rgbé?ﬂ %B's&chséé%tahﬁ H‘]%ﬁrftﬁyl %ﬁerﬁW%Pﬁ:\%{ch%@Brg&@h&tthrenyl where the

St1tuents used ring
A gy R SWEF“WH hv t'hg P1 AT ESNINRY BOsHUS &1 é,azaﬁﬂ CorCorr
atkeryt thhlegenaiot halealglay cbiogentadigenylo catoeh etoots, fof @ramplefoam-, p-

rrgeﬁﬁgﬂ% lez%” 2%”,%@%‘% b%%n?&hﬁﬂheﬁ#%éf tyuted, 3"63'921%-’ 2,4,6- or 3,4,5-

n ren t et rah dr0|n en
fr@%ty&fifnyéﬁd - np B'methy@mmphetnwev ¥ mpPét%?%&he@%%dmn@ﬁw%mphenw
oExa ptisomikn s We m-¢ yeiflopentiagdpienyl 2,3y 8 e aws- (on Bharubropiedyl, 2,3-,

thr QLéO or 2 gdﬂlgro&fg{rﬁpor 253t %réﬁfzeé’ 85”2 é {t’r‘t‘f@&%%e r?l)ﬁh@ﬁyl ll'he N-, P-, O-

oh%ﬁ@'gzplklyg Wétltm@a-@ngeﬂwl %w%yl l@l(@ens or haloalkyls or haloaryls hav-
ing-1nE 0 Ryt 6y @tbmpaatslaﬂmeémt on fBe efyhytical atcopemdiadyileayt in the para posi-

tté eﬁaﬂp{)tg% Koh§ }&R&‘ g&%c?og!arﬁgél %n’yl rlnlg Ttke ﬂryl su stltuent can be bot1nd in the

clopentadi
vigipahnapiion t@ tl’@ sup@[tqeghﬂjq’\ 6f gWubstltuents are located inthe 1, %/ position rela-
tids 16 ofle BRLAY be el 9pesthadicBMYhg. Preference is given to —Z-A and the aryl sub-
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or 3-nethyl-5-tert-butyl cycl opentadi enyl, or
trial kyl cycl opent adi enyl systens, e.g.
wQ@2®50599e8 et hyl cycl opent adi enyl, and al so i ndBCEPI04/014226
benzoi ndenyl . The fused ring system may bear further
CrC 20-ai ky!, C2-C20-al kenyl, C6-C20-aryl, alkylaryl
havi ng from1l to 10 carbon atons in the alkyl part and
‘ 0 carbon atonms in the aryl part, NRS5A 2, N(SiR 5A
S“és'%’f beiggsipcateddp s A Hpasitions rR@}é\ vedo gRpyacihe(i@hing cyQengntadienyl ring.
4- et hyd i ndenyl , 4-ethylindenyl, 4-isopr opyl i ndenyl ,

A? lnrfﬁé Eéélsé m#%%gtalfo%%%n% Irr%qgcpvaenh HenYl Coraplexcis of 82 greant inven-

“%@n@a BB‘fﬁ‘t @émeéhemme wﬁw subﬁfﬁ@rn@rPa y " qrdihe cwcgopantad'enyl skeleton
c%@?&e&ﬁﬁor@&ﬂ@l&eﬁt@rs&iﬁ eBé thglcididfen@bionkd sf3dam Cpgaif its@fbd enantio-

togta s’IOtht%’e ci?]nrall (I:erc]ﬂ otnRRNhekn lWs tboBaJ tto t@gﬁgg&(’m‘éﬁ%hﬁ%@r the con-

vgﬂyerpﬁ rggargjm;ﬂyphty m@fﬂﬁ@wtadlebyl Igwgmwpds 8¢R Iﬁrlﬁtéﬁ‘@ﬁn @hem Rev 92,
(1ebeneastdeupnyl , where the aryl may al so be substituted ‘
by N, P-, O or S-containing substituents, G

- C22-ai kyl, C2-C22- al kenyl, hal ogens or hal oal kyl's or
Theabrisige ?IbgtWIearwihﬁgyciopente@lemémtﬁm Gp ontsthe fiaphagra AIoe Ags an organic
dx%lentl@ﬂ&jem(ﬂ?fb@é?é/rlably dondistinglof 4arbord afd/oilicon- and/or boron -containing

bréjgg éh%g@g ¥rte !?r}% (H‘;b?eplwé Héyveerbthe C)hcgopehtagén)ﬂ System and A
erpﬁbéhsn@taozwﬁammgpdﬁeWIto bepinfluenged. p- met hoxyphenyl , o-,

m, p-fluorophenyl, o-, m, p-chlorophenyl, o-, m,
gss@ﬁeﬁ%ﬁ%ﬁ{g?%ﬁ%@%@tﬁ?ﬁ%%@;? f%;{ﬁe, hznﬁ%?’_re,ic}r%(émﬁé the following: hydro-
geN, 6+-Ghocetily bwhigitreantie loeardr Branctzdde.g. nistyd, ethgh n-propyl, isopropyl, n-butyl,

lsgblﬁyl dik-butdf - MWW&M)Q REMRAW- %;%Tm%o%la n-fsoy! dPPldodecyl, 5- to 7-

ontalr gﬂ substituents. y

MEFRESS IR G ‘Chl’i‘%ﬂycﬂb‘é'ﬁkbeéFa Fe zﬂ%l"gp 8% SYbaiityatya & cvelopropyl,
CWUW‘WCEP@ntﬂ&yda‘rdwncyabmmw asclsashys tydarent sr gmiotitrecyl, Co-Caor
alﬂé%‘ wﬁ;@%%e li‘ﬂé@r akﬁ:fcﬁrb%l;%dlaﬂﬁ "th\ﬁ*gch' tHe E&%le%ﬁ@cm internal or

rel at’i | opent adi en
tel‘m'ﬁ@ egHEYY ??VY' §Eﬂ§¥'t??UéﬁPteE3érPeBt€” dl?ﬁ%f‘yf ﬁycﬂcl?énk?i‘%lcﬁ‘é{?hexe”y'
cypstttnydor dycoddrelicnuibSi- C{o{meﬁhWhleh Zaybosubhitutbavby further alkyl groups, e.g.

pﬁéﬁ?lsﬂéep”ﬁﬁg{) Ehe%gllear{tr?r%ﬂ;l eod Cr+ ob en%glé KP?%' t2'40@ 4. eérété aﬁﬁethylphen—

116h 2P er. @cke 386 yR 48N 2t4H-0r 24 RGBS Arxplor S5t HiRBTREY be sub-
sthaed by Loeatrg grdmpi leey. berdylposint, ipamethyitehafli v er 2-ethgpieenyl, where two

ra%‘[lglts E@rto ‘%n“\%{gg aEX %!a %}%Ett%}n‘? QX' orrGI A& l%éoézi le {Dp&a%ﬁée@clohex

nocy cl open
aRep A T@R SIS ratdh?élsﬁr ‘eBenmay ﬁ'%‘é*?ﬁ %Libéfﬁufeqaw *a?éog@m $ugh as fluorine, chlo-

rifderron@ihd, e Exadme gdntdfineosish@ tor biske BtisfubiofraRddhom1-yhend alkyl or
ycl opent adi enyl skel eton can bear one or nore chiral -
enters or else the cycl opentadi enyl. system Cp can

itself be enantiotopic, so that the chirality is

Ini dﬁ@l;m@antoﬁ) Blistitvb@a SiR |, podamindditads Reark Hanshle radicalerhéltioned in
more(c{egall eah?v% éclarg{g;?éan tvx'/h%geat}l]vr %gﬁr di n% %%Eqaeh Itot %rn% a éhor 6-membered
Fie.9. iYL GBS GS B i detiZeb B TSIy
tr@N@y@WBﬁc&ﬁétWﬁMenﬁy 7 tﬁFQge(ﬁlég ?é'&ﬂ:atsh@i”\tﬂ?@ h@]t:hgle gihdomeriopyd isopropyl,
i val n Il re
n- ngti;{@lsgtftﬁt)ﬂgerk?utg S ar}%y( r?ﬁesp %ﬁ/l % f Bﬁenyy ortho-dialkyl- or —
diberotsulestivteaiphiemis, trlalkyl- or trichloro- substltuted phenyls naphthyi, biphenyl and an-
thrany!.

Particularly preferred substituents R* to R"* are hydrogen, C;-Cyo-alkyl which may be linear or
branched, e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, n-
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bri dge nenbers. Changing the length of the link

bet ween the cycl opent adi enyl system and A enabl es the
W@ews05998 of the catal yst to be influenced. PoOBST/BP®04/014226

car boorgani ¢ substituents R6AIRL1IA on the link Z are,

for exanple the follow ng: hydro gen, C -C2o0-al kyl

whi ch may be i near or branched, e.g. nethyl, ethyl,

f{épg R%thk/l’ n-n ! 31%¥y! g doc{’éc%’ lC‘G ﬁlzcg%gmhy hﬁnq;{g)ﬁﬁybsltlﬁz)(egé;g fyrther alky!
BeUPA- Qﬂ@)@é@@b’l nagithyt, QIPVGHYH@%WHCIO -c'ype |p@@dtwhem|2caa 4rky2,5-, or 2,6-
dnﬂethyl;BH%nh%ﬁer Pa- @3 §1@3@f vl fgféw@ &}% MB%WMR&M yleergarrylalkyl

B e S M

G@BIIP@QWJ V‘di\leteéwy radishis &ty “Iyeaylaisn daiiginedyic forra adF or 6-membered ring,
f&'r &Eﬁﬂ@@y%@xdng %'ﬂ%l'br e r@@l&@é QGA@%%&O% sh%tlﬁftéb%y halogens

SHER %sh{ylonnep 8!”@@,&}%{ bromg\)? Hﬁ?rt‘c%‘@ié‘}‘?fﬁ’é P%mele pentaﬂl}grophenyl or bis-
Syl ehemamydhen-d e laobalkye nydryloPartouir pettrade esmplen to methyl, ethyl, 1-
C20s t her al kyl
p&r&gups oa'row MLLeny H‘ggﬁﬁﬁ‘g%wﬁ?@ﬁﬂnw hé’%}t hr anyl ,
m, pmsthlphenyl 2,3-, 2,4- or 2,
ZGS dnefﬁeadiwé {EIRERA- 1—S}F{6AR72 dBoub; i paﬂlpﬁarSSL(C%)ﬁ BRGAR?DR,BAR-QA

gliR‘ﬂAR@“’CR‘MRE’8 o‘nlsurbsﬁg E%F ?%b@{g%dll’ {ghengﬁnéaé%l lﬁé&‘%&UlaWFﬁthm

b t
et $iAProIgSd ot eh P BEARIYPTS K 16 RS dechytAteyfre kewise
pdieree embodimads CaRE'RRE A drefe@l} A-CRYQHGi0,- be-C(@H Medrot® The group

élﬂmﬂ@?ﬁ |r$ L %Al@kd@@@ rc%ﬂ bk 'bgl%}& tég\f )&%ﬁggﬁma leﬁyx %ys?gﬁ? 5% This

and the organic radica
95YBsPRt Bt ecPr ByPrRfgredRARdiIRYS 'éﬁrefelrac%‘rl?oﬁéd toc@ﬂ o rine or

brom ne, for exanpl e pentafluorophenyl or

kpé §0r31' gn& 5! IF{ éa%%ﬁ@pgc{)ugrto &?G/F&h éls&%&%@lltb%!ﬂ s%é?tﬁ[téd or fused, het-

ganosi licon su
efogml'ean%smtﬁmaara@opﬁ@ sanme radicals nentioned in nore
detail above for R6A-R11A, where two R12A may al so be

;9!31'?89%15% ﬁéy{pr n?aml gLanI ato n‘f)ge}cr)Lng}S qrgg bf E%yF”Odfc Table or a carbene,

rie
Pfﬁﬁrbleir w%qunwre atprs Squiqifmm B giouy pOHStsmganflowgs;h | syffur hitrogen and
phédpﬁ&@@)ﬂr&érhw nl%geﬁlaﬁ'@bﬁlﬁébﬁm@smmé ot fun&foﬁflrﬁﬂi E&fbe bound intermo-

Ieculgrl)f o, Ir%ramé)geﬁﬂ? ))/I og}eé?%(al%t eyJoHord%E ;Frg et?bl;{z))?grdolﬁt}/anﬁolecularfy

Tth%fpﬂssble donorgelteylnchamjwchorph@rnws cootramfmgad iekemien of graup 45 or 16 of
tfﬂ;l F%hhb&é Paisisl RSt bk afline @bk smidk rdaﬁﬂok%l: estéf ketone oxo) ether thioke-

ok GRPRG: SRRae! dhee R ks’?e%“g?w@aU'ioa%@tdﬁﬁEﬂﬁﬁé‘sv HERAG b
spostintedrimidazette-glifene oCmerbstilutep] sulkiitded erdysebeheltéromyalic ring systems.

ThE §ﬂ@ﬁé§@ of Be 9@nd‘fﬁ7trrh%( eor th@W&)@penté’de{y%MEal ah@@@ér@@é’éan’ned out, for
eﬁEHTéFg? §§>p/ nﬁ-g%ag %/logq;.lls I’tpoth |olfl\/\&) %&?Eg :jkl’lg Hrea%%téyc group selected from

2@ONCIIR' FySR’\?Gal SRR bERE’tmé‘*u CalR'E- byd @n,snbmneoabmo;muted or
38 HetEroaomtic nrﬁtl%lé(rjns lrnﬁa‘?wﬁﬁy|NR’bRpheMNR’angr@rLﬂ%smuted substi-

‘@?MthPBﬁF@WaT’v’VFC ringj %Stams 2, 3 5 2 3 6- 2 4 5
2,4,6- or 3,4,5-trimethyl phen-1- yI or arylalkyl mhlch

Rnﬁﬁn@ﬁms’a‘@%"a&ﬂ Wﬂ@&ngé{nﬂg/%E&J&einoﬁlarkxydr@eg@%z gllkg ‘which may be linear

benz zyl
SR ewog F‘&H%S“Ih)é' fkefﬂmﬂdscmoy)z\ Ryt alsaRyithdert %wtﬂefapwl n-hexyl,
nfhepiy, a-oBtyl, mnorfyt melrbe beddddeny, 5- fooT-mexaspt eycptkliehedams,in turn

bg{l}%s% rtem erg%ﬁ@]pcehsrsﬁgétlﬁﬁhtse &@cl&%ﬂﬁ%yé}ébﬁﬂli l%9clopen’tyl cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl or cyclododecyl, C,-Cyg-alkenyl which may be linear, cyclic or

branched and in which the double bond may. be internal or terminal, e.g. vinyl, 1-allyl, 2-allyl, 3-
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such as fluorine, chlorine or bromne, in particular
fluorine, for exanple pentafl uorophenyl or bis-

wW@2®5058988 uor onet hyl phen-1-yl, and al kyl or arBCT/EP2004/014226
Particul ar preference is givento nmethyl, ethyl, 1-
propyl, .2-isopropyl, 1-butyl, 2-tert-butyl, phenyl and
pent af | uor ophenyl Z is preferably a - CREAR7A-,

oI SR o e e i sy sy pciggetggien, e
Qam@ﬂb@mdﬁtmtﬁyw smbﬁtupﬁqiélywr@ﬁealla'h@roum parphieoyl| reephthyl, biphenyl, an-
mré;@ﬁAR?rA p- mbﬁ%ghen lh§3PQQf erst &2 SRRUhIRRRS Pk emez 3,5, 2:36-

ed above are [1k
L R WP WD 1 R oo r S e
agA-part an@-IZO cabon oEHin3)LaryiproBpd mENee grbetitpted B REARAYFgroups,
e'gnbérlz}lABGIAR Wﬁy 1C81D- Qﬁyl;ﬁ%\’m d%ts‘ikwﬁh Q/vhere_the Org%%f};:a r7ag\icals

<rughapen di en ystem or is

A0 b P b GRS B Do 0 TS G A Py B ACH §o5en-
Ctmjamukg grouis ad flrthea@@ACi-lkyINCpa-lkenyl, dls-GRgaral, alkyardl having from 1 to
1M\’B§rﬂorﬁatbr§s f#}héjaﬂ'ﬂgﬂ Ll ﬁfjca b%H ké%‘n‘»s lmh%\%rﬁ barl &Sﬁﬁf"\ :Z;%ugs and

eroc$/c |1 C rlng SML\ em can a I's" an unch
oYiRRe EadliseisiRni é‘??yzﬂsér‘??ﬁ”eﬁﬁ‘b@ﬁn 2dvey0r 3igMembeied ring Fand the
rdtipals 601 @rdedeh eindupesadeaty dieneanquieshgdabény CQLTQ) ~ayl, TBCq-alkenyl, Ce-

C%t %Q‘% §lwl§r§lth%9m%fr%g ttg]ﬁ)os p Rt r R rhg fakkplg:bﬂ an® é&g %Qr’oon atoms in

or us,
”Er?dy' ﬁﬂégrptwe H?égca’Sﬂwe %@&P be ipipedito e A five- @aﬂXﬁ@n%@Hang

internol ecularly or intranolecularly to the netal MNA

| b‘“ﬂ@ d"i@%hlainfhg%ubs%tﬁﬁtet%r ?Q%]rgblggg&gm&é} 5:%!&8'3&&1‘Hsaorrhé{h;ha‘?nnde N-

onor are unct onal

eymeyiRMids dathdpeirei-methylgiopigmids f\bmetmlseﬂ*romv??émde N-
efgisbprdp\gandi a&zld@;ro@amdeamsmopylam;crew PN X Amicke N-ethylbutylamide, N-
m%ﬁvgptgﬁ%ttg%m%ﬁt &% %rt t%il ejhg Fsarr]o &%P{nd)e d(gétgadmde tﬂf?ckb%wa%de diisobutyla-

feﬁr?gm @é bublm@gergmd%@d mgtbﬁgquipmd@ddlhexylamlde tert-amyl-tert-
ottwb@l@écdloc%dahhuaa%@ SyIneRpYaBiTdel auwédyﬂmlo&uxhsﬁdtﬁyt&@dedyram.de N-

SE het er. st es f the
Gt A VR M e e R
bwicxcmﬁxyéaﬂnl%tdrcytﬁ@\exm% lpgrroligipe, pineEding d’emaﬁﬂty@e@mneb gecahydro-
qhxh@ﬂheQﬁph\@@lmﬁé)’w:%&hyl&md% opm%ftr@raamaev a group sel ected

fromanong -OR 1 -NR 13AR14A-, -PR

13AR14A- C—Nfg 13@ and unsubst i tuted, substi t ut ed

Irothe ﬁrumoweicef\lﬁa? oﬁ%at s prefdralty & GeEerenyl rddisapeichi roa bersubstituted by
furih 2hg: CmNRapRA, theny SRS BUqu$m§tHﬁ§Hew 2,3 2,4~

e e R

A@ pr@mabb/l aoydnsyidsiitotad reapstibied dr fusad heierobriosmatihéndg, syﬁerg which may com-

p{f&; tlé‘b/ékgt fro%{ &bon g Q%Q\@}’Adﬂb&ﬁ&ﬁ’g oy {he ng'u b¥disting §fQJQ§1’§eM| sulfur,

nﬂomgtpxﬁs_pagrg% Exa%plﬁs afédg%?erecghetﬁrgargl Eﬁ%‘ﬁﬁ@P'@%my in addition to
cayal gahkyontahifom amayo four rittogen bieas oafrdb o@10 taes/hitrggeo @fpms and/or

oﬁ‘@sﬁfUp%tr?%&g*éﬁ Rfom % ifhg n%\‘n?ble%parr@@wryl ZQt}ﬁféhﬂ bééﬁ% olyl, 3|rsoxazolyl 5-
'Sé’%acz%ﬁ h'%P'y%Q@PW@é%MCWVFaZGQ’ ! @:2’(35?/35?% %Wr | ch my
ZMaﬂoiyneaJXaonycsdeezm Zhhxarm}ln@ethlazm&l i SRthiad Iy -tz g L inedazolyl, 5-
nTQé}IGIym& 4- (QEF Fﬂfl @rypzi‘lz 40JXF<§ Q%J'ITB 2?‘ 3 4ecx9d1a26'l Q-W or 1 2 4- trlaﬁol -3-yl.
%%Wl%@ﬁtwere%r%@ﬁ@ﬁm whlqu_ﬁndze@t@l@ ,ffﬂﬂ 0(9? to four mtrogen atoms
asy/ ol 0ot rydm al€@-pyridinyl, 2-phosphabenzoly! 3-pyridazinyl, 2-pyrimidinyl, 4-
pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-triazin-3-yl, 1,2,4-triazin-5-yl or 1,2,4-triazin-6-
yl. The 5-membered and 6-membered heteroary! groups can also be substituted by C,-Cyg-alkyl,
Ce-Coo-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-10 carbon atoms in
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C20-aryl which may be substituted by further alkyl

groups, e.g. phenyl, naphthyl, biphenyl, anthranyl,
W®@2005/0%892%€- et hyl phenyl , 2,3-, 2,4-, 2,5-, or PCT/EP2004/014226

2, 6-di net hyl phen-1-yl, 2,3,4-12 2,3,5-, 2,3,6-, 2,4,5-,

2,4,6- or 3,4,5-trinethyl phen-1-yl, alkylaryl which

has froml to 10 carbon atons in the al kyl part and

orrs in the ar art and may
t@@g{)?r? Lﬂa @yog: rmlo(gﬁ%srsualp R%’ uogﬁ ﬁfﬂgrmeé)r QFO”W?I‘PZ)?? fussd with one or
mere arpratiss bythaternayinatick- Examp@s eft teytptossetyd-memberSi Réiér,éarSL groups are
23Mb%ry?7-ﬁr{?dglypﬁ~%§r}h&oﬁﬂdf' &Dﬁllnﬁroﬁyr%hggr%tﬂéﬁﬁ 'P{h%ﬂalgjr@nen}/l 3-indazolyl,

supst it ens, uoril ne,
76‘} B be&F'"vﬁyatZ?'wg?@%a &ﬁﬂzawﬁ?%ﬁ’a’ 5%%@%8 ofhanFogfHeedrmembered het-
ero@bgralide\ere 2-GandlR 08-atihadyh \Blcinn@fE E20ralyly1-phtadideyl, atgyihazolyl, 4-
q[ﬁﬁé&o@98 [1959 [ t5g%u%1%x£?rzp%d€|t P%néﬂhr‘dp%rglpé%a\?@aﬁgmﬁg Gnd num-

car bon
b%m@ Of e h 9‘??5%0}‘%?5 hag SprHpkenfrpmA- gasw%w Ripsep Ls@rbm q@éargamschen
Chamit 03 redsddi adition, Orerlad Bhemalvesisrging 198y, and t he radical s

R15A are each, independently of one another, hydrogen,

Cr C2o-al kyl, C2-C20-al kenyl, C6- C20-aryl or
Aﬁ‘lok%lihéfr%eterﬁ%@ﬁ@“@fsb’ﬁﬁmif\t RFMtIEBaRPTBIFACSHIE SIYEN forking ystituted, substi-
tuddanbiopasdd hatheMb@@d AaebaBmaticamavihd11,12N8, 4drisl nitkakh ks in the

j . - Qr. .
hg*%a'r"ﬁ’%{,%@égz'“%ﬁmﬂgi‘%ﬁdb%d,@g%%ggﬁg a é)?@%gﬁulné@nc{r g-qumolyl.

It is preferably a secondary am de such as
A ety mefedely Neblpydr RtdinuRmVERer (ibpt hyl ani de,

N- et hyl pr opyl am de, N—nethyllsopropylanlde

hbthylkfmpropylan1de di propyl am de, di ﬂoprqulan1de

N- net hylebut yI am de, N—ethylbutylanlde H?¢

@At - bJ ¥l am de N—tert-butylisogﬁ@pyl @kde oA mA
-humyﬁag1Q§, {2 sec- butylanide Rp

tert anyl ert- buty dlpentyl i de

Mw/taw h | ani de, lgg}mxyl am de,  ea ém\ (IVb)
§¥$ 'e¢$Qgty|an1de di oct y|! %ﬂﬁﬁe 7 SR2A

bi s(2- et hyl hexXyl)am de, di decyl anipde, p

N- et hyl oct adecyl am de, Nmet hyl cycl ohexyl am de,
N- et hyl cycl ohexyl am de, N-isopropyl cycl ohexyl am de,
@hé@rtbutylcyclohexylan1de di cycl ohexyl am de,

pyrr.olidine, peri di ne, hexamet hyl eni m ne,
Edé%ah?@ﬁﬁﬂh”WSW?H@deﬁﬂﬁé%VWQ%fﬂﬁp”WFW%PﬁyIanlIlde or
N-ethylanilide. In the imno group -C=NR 13A , RI3A is
RP}A §ﬁ1e£é%|a¥h ﬂggéenggqu%¥ Xde Jngmélc ﬁydré/géln C@V(EE?‘%F?Q C —Cgo-alkenyl Cs-Cop-

substituted P
napht ﬁr)y\ alkﬂsf\%lH'@Mlyg froraﬁttcm(gmon agpms |Mhe alky part and 6-20 carbon atoms
p- met nythe ahienaytlor SR?3;, whére 4he, or&nﬁz-radIMS R'®A-R*"* may also be substituted

g 2 g{;WI%%?Q@ﬂ{O};eXEm% t?”r%qﬂ) Cio Ilﬁ/l A Izozaw?é'nngygzﬁégﬁ atkylaryl

unsubsvnaiiosy! tosigisatbiop a @a ingpe P’&ﬁé@” At %? & pAPeRIPTRS In the anyl part
ring sysREMgwibs Bndway vieanradideseR *aRfét ¢r /' e andyeiso be joined to
11 N0 BfQT, NELErAAAMS Lo the group consisting of

oxygen, su Itrogen and phosphorus. Exanpl es of
5-nenbered heteroaryl groups which may, in addition to -’

REAr bothe addnass, Rzé'“cmé aédh' htgpandEngy 6fonk abdthdl] Hyd@ger) Catogy@kyl, C,-
or fr am Qie t %r alk&m&gﬁawnatfrgnslztgqg/c% %g?g Hltge ?lky! part

or oxyyél egwo ers-are
2- pyr ausl 620 cagbqwgajqrag@mﬁ aryl part prepiwa Fasiiapls, R A may also be Jomed to form

3- i sot hiaasptiymembeleg @hdraizol yl ,  1- pyrazol yl,
3- pyrazol yl, 5-pyrazolyl,

P is 0 when E®*-E"* is nitrogen and is 1 when E®A-E""* is carbon.
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2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl,

4-t hiazolyl, 5-thiazolyl, 2-im dazolyl, 4-imdazolyl,
w®200505892% 0l vyl , 1, 2, 4- oxadi azol - 3-yl , PCT/EP2004/014226

1, 2, 4- oxadi azol -5-yl, 1,3, 4-oxadi azol -2-yl or

1,2,4-triazol-3-yl. Exanples of 6-nenbered heteroaryl

groups which can contain fromone to four nitrogen

SR PRSP B B8 2 Bty
W@mﬁﬂfﬁﬁyetbyl 2-gyyithd Zrmethyl-2pyBlyb Strretiayk-pyRiyly b-efhyb2-pyridyl, 4,6-
dimethyflo Hrld?lz B-‘Byr?d’awl 4- ayrr%lo@r Bfnieﬁfﬁll Jﬁlpﬁnﬁ@yl cl 6Dyrazrn 1, 6- methyl 2-

SHEP Y SHPSha R rE L Ar SEPR S B FEt s BT regiyt 2 pyreziny
2epuablly #-me@y-Zanaylyd-metaliRyduanolyl, 7hveeitiyherqbinayh Zqtiaoxal or 3-methyl-
LR atoms in the alkyl part and 6-10 carbon atons

inthe ‘aryl part, trialkylsilyl or hal ogens such as

fluorine, chlorine or bromne or be fused with one or

Ovomggo decavd ofpseparatihe tearafarairambiostion Bx2amd 8% wifen Z is an unsubsti-
tlﬁ@d"@r@ulgs'ﬂﬁt?eq{ 152 E@?Wl@ﬁee& Mn%rAQQNWGA}g"g HPoSaréU l%e corrrblnatlon in which Z

- I
e e U vt o un
sUbstitutha Do buypistituizd Denzdyirisgstzrod yhicradidnof hiderszirikgel 2z20d lwhich k is 0 are
aléé% rﬁa?lygrn'ip%ekg%gfafnuﬁ‘rqu @isge/g*g?ee?éjratf,{e/ @ &%X,l,t og hg lfb‘?r%ula (IVb)

a%cg Ewgﬁrgrplyﬁpubsﬁtu&g pﬁ%jrty;pd 8- gumoml W&f@P‘ﬁ descrlbed preferred embodi-
n@eniyl hazadaples afe- 0 prensadayih thede ;aeferrekyd:qmb]naﬂhresn ant hri dyl

or 1-phenazyl. Nam ng and num bering of the

het er oc?/cl es has been taken from L. Fieser and M

Moz wetal gelasieg ffeR targrobr epaRpig IRE iR i the oxddayon gigiedeypnadium,
cB@niuim) MolyM@numGn@hegbien, piéraieiitanidd mine é\mzmgn sta®eand chromium.

FJ?aﬁrtcLﬁgr%%fgr'erRt II%%I§ to% m’%‘mr rt ' %gtﬁo?t teffds ﬁ?g hgrticul‘ars The

to uns and/ or
”lﬁt%k cqfeqmer eruparequer wrcomqnwmw;eﬁ §arLbe gbtained i agimpse manner by
réuoﬁrrgqgefbn@&mmg FhetdD eauI@eJ@rn@en kS, mmagﬁa 2Ilglarﬁti enéonl (e.g. using a
rticyl ar stitut stituted 2-pyridyl,
Oﬂ aﬂ%?%ﬂ"s g)uIP &G neglm @Eq%\y{b%wl%her efore preferably a
group of the fornula (IVa) or (IVb) 17A R18A R 19A p

2 ﬂ:‘sztayé o er@r@ﬁe | complek&\ /Efe&lérﬁea dren&o thofé &f the formula
|
ERIE A awaefsirenva 'rbﬁeﬁpv i AR TN LU N

f@@dbmhowew tﬂrle@@@mrefme@/hemAar e each, independently
of one anot her, hydrogen, CrC 20-al kyI
en ving from1l

T G e e N T A

at ons dlne hydrogen C4-Cqo-alkyl, C,-Co-alkenyl, C-Coo-aryl, alkylaryl having 1-10 carbon
atoms in the alkyl part and 6-20 carbon atoms in the aryl part, NRZAR*# OR®* SR*4
SOsR*", OC(O)R** CN, SCN, p-diketonate, CO, BF,~, PFs  or bulky noncoordinating
anions or two radicals X* form a substituted or unsubstituted diene ligand, in particular a

1,3-diene ligand, and the radicals XA may be joined to one another,

RP®A-R*" are each, independently of one another, hydrogen, Cy-Cag-alkyl, Co~Cag-alkenyl, C-Cao-

aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 8-20 carbon atoms

254 2A_R%A may also be substituted by

23A 4A
RPAR?

in the aryl part, SIR*™";, where the organic radicals R

halogens or nitrogen- and oxygen-containing groups and two radicals may

also be joined to form a five- or six-membered ring,
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in the aryl part or Si R22A 3, where the organic
radi cal s R16A- R21A may al so be substituted by hal ogens
w@eoosiosgoegyen and further C-rCoral kyl, C2- C20- BAREP2004/014226
C6~C20-aryl, al kylaryl havingi§rom1 to 10 carbon
atons in the al kyl part and 6-20 carbon atons in the
aryl part or SiR-,"22A 3 groups and two vicina
* radical s &ﬂ? -ngA or RI6A and Z nmay al so be joined to
Korm 3“%? els By ¥f gaqheinfencatently pipnamactheroydfagen, Ci-Cao-alkyl, Cr-
L agi C &LsalfRRPAC AT g-agd alylaiynigepg rd@nttb Yo fﬁrb@ﬂa&or&ﬁ Dttheslkyl part and
ydro 54
o ol B e Fae B by an AT e kB Bk o o &
al kyl f‘ﬁans‘ﬁWSmBerigr'%?Won atons in the aryl part and
two radicals R22A may al so be joined to forma five-
n0r six-fenpered ring and is 0O when EdA-EL1A is

nltrogeh and is 1 when E6A-E11A is carbon.In
particular, 0 or 1 of EGA-Emis nitrogen and the

Theﬁfabc_m&@éntsgérﬁ ﬁﬁsﬁér’ﬁé@irbmbﬁdlirr%n@%f @b OMIZaA |rﬁ/arﬂl‘f af ﬁl’jl@atbdi ¥bove also
aéel%pikig?{%ﬂgg in ca%%nnaztgﬁ 1‘|t]1eﬁe)/pﬁéfsrrﬁ,yrg%oxyclfpg%dlenyx cdmpilexes.

~di net hyl - 2- pyr [ dyI 3-pyridazyl, 4-pyrimdyl,

The ﬁ@%ﬁﬂ&’k’* rés@Mfohmdﬂ)éJ(am@e mércﬂglbé‘yf'the rﬁetﬁf&ob?bur%s used as starting ma-

t%t%’ét ZI neys)}lptgﬁls:@lthey %ong;c c%pleptﬁé?wy?ong&e&?%/ é) sozbe vgrled subse-
agendiyi Apesiyie hga@dsnét 1y in Rartjclilanchs halog@nsredch ek fi@eripai aitsiripe, bromine or
loamgelﬁ Bé(rhc@a‘r‘&hlbﬂ'%f Ny reichil sHOa Méthﬁretl%ﬂ ?l}’butyl vinyl, allyl, phenyl

oA i en e aie 8. B2 e B g he made, purly
byweyifsixample et iomo swalp sxhausitvely, oIIrmucphmeyaltee BE, gireland aweekly\coordi-
nétﬁmgNRﬁn%EQrMmtm@%ﬂno cﬁg fBrf&aﬁaBbsr@Fa')u%n'dﬂeWR&mZ%' 83, 927-942)

or -
YP%?%%WM ed or substltut ed 2-quinolyl or
unsubstituted or substituted 2-pyridyl. Systens which

AR Oatlkot@lecy@ s@fohétleg Qgrngﬁaﬁ& dnB BWefo'ﬂat'és hre a%o%ﬁm@!ar%uxtable

articu his case, Al
et K SaigrokoBn Beices Gt b Fi heeHes:RoRaSie TSR, ek fne
agiastthias Inahysices plogdriidsttueltlasosolubiitys PassibleadriBeganio slbghituents R*°A-R*4

aFEhﬁ)r @)g%\ﬁfé Q@%TIE*W}H%% szeg@{l ng ﬁ'ﬁ?ﬁglmegp&t an%fwe& Ia% methyl, ethyl,

vari apl es’ are ese erred
NPEPYE HERTPRYR DUy, I\ﬂ&b‘l‘tél terthelan- p%@}’le’bf‘%' PRt ectyr ignyl n-decy!
ocotslesyli A tp Bietnbérat tytivaikpl vinivd neayiidiatn ear 8 Cate-adyl group as substitu-

e?ét?%?ddly&ﬁgﬁrw ?c%bldﬁ/qm ?@rﬁép%ﬁtglegﬂ%g{g’{jo%‘r@tg%{/ e&glooctﬁ cyclononyl or
Cvﬂlﬁdaﬁ*ﬁcw'n?z-%ﬁtkie@uwmeh e PefineAt 8Yaig ordiranshed Mddm Wi Hihdouble
boridl héyevetixerdaltor @mBibiae.gsvirdl, 13lamlalgi, 34anyi, rmafehylcpan&rnylshexenyl

cg-c%ﬁpﬂgwlcyc"‘f&)@ér@?( gfcﬂ)oolctrelplﬁ ‘élrr éyc|88nl,t§1rle uhS E -a%mNHg}\ may be substi- |

tutesRytiiriigr 2lke oreers @sifen NdPrr@C@ﬁéQ"aPQ @arp@lg e. %p@enyh@@rﬁfﬂhy! biphenyl,
amhdaayl | cd&ﬁ»-, pWettyiph&/l, Rigau 28 612 d-@methyiBsdnig2 3 4r(@t3‘mdz 3,6-,

2R 0P 2 BRI E el PR3 B D,
ngiclv &ay bosubsigsied oY further afkytgrelra, @bvmmmrm 8 m)ethylmvlé or 2-

eﬂhbﬂShéﬁﬂlr Wik /% Gy af\é@ b&oir® &P MB & B%r Slefehibefbd AROHR the or-

IR F1)-{2‘ﬁfm(:"ary "£9 be substituted by halogens such as fluorine, chiorine or bromine.

25A RZSA

ganic radlca

In organosilicon substituents SiR“"3, the radicals can be the same radicals described in

2R where two radicals R*** may also be joined to form a 5- or 6-

more detail above for R
membered ring, e.g. trimethylsilyl, triethylsilyl, butyldimethylsilyl, tributylsilyl, triallylsilyl, triphenyl-
silyl or dimethylphenylsilyl. Preference is given to using C4-Cqo-alkyl such as methyl, ethyl, n-

propyl, n-butyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, and also vinyl, allyl, benzyl and
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enbodi nents are also preferred here and: XL the
radi cal s XA are each, independently of one another,

WO bavswosases chl orine, brom ne, io dine, hydrogePCT/EP2004/014226
- C10- al kyl, C2-C10-al kenyl, Cg C20-aryl, al kyl aryl
having 1-10 carbon atons in the al kyl part and 6-20
carbon atons in the aryl part NR23AR24A, OR23A,

© SR23A, SOBR23A, O(;QAO% 23A SCN, b-di ketonate, CO,
PRRIY! 2 TBEigalR R ’Barpq@ n ﬂreaefrth?%%a%timﬁl&te&rwg% Xoare pagicularly preferably
usatbezals i dro bitainatteiisi cHedp eot readilAsyBSIE statting chathri@BEThus, a

pg}tlgl%“g/l préf%&&afarrﬁﬂo(éﬂ'!eﬁ{ls ﬁnaél %ﬂqfégﬁnﬁ J&%W%ld%@%&ﬁoggi K’[hOdee iso-

Paqp@x‘%%@ﬂenqxsqae}aéwa@mel flale. rdplkolarstifRaRte. FaptalYaRclagetonate.
C20- al kyl , C2-C20- al kenyl, C6-C20- aryl, alkylaryl

T@Qé%ﬂgerfnroq me:h?an%s ;(Q dep%%hg’socﬂa tﬁ% 8)%&1’[1{)51 st%t %g&%b’m ?Irn]ietﬁw The

nHREedY @arﬁh%ef@ra@p@w %VGRZWREWN”F?&W%‘P%“W@E l@é"@? fréﬁsé@” metals
MIYin bkl R eSaciVe d&hipresa@a@us@Mn@wgﬂﬁosmmm@ iA |tH’égargCﬁﬂcbﬁﬁJm molyb-
dgrrﬂﬁn gr\%)tugéﬁ,sgenca?e }%Fé%rgﬁab&/ prresrclenpégbe )&x{aﬁttonr a Ge P 5 alvgna%&@ in lt'ﬂe oxida-
tigh elateadIer +4.ripweesideinelsy PQﬁ’Slbb’—ﬁ@ usgresnpiExes Wijase gyjeation gtate does not
@&p@lﬁd‘ﬂﬁ khat 63he Sl Cﬁél%@ kh cEAfri@Oca thén b@éﬂ@bdpﬂét&lkl reduced or

R p i el PervRrs LeBrRe robah i elts FoahthwHies in e
oRgZian vEe +i & tieivrotomedxein theraxidatidnisiase 3.or
si x-nmenbered ring and n |s 1, 2 or 3. . The

di t
R T VRS WY Ry S
dienylcfuarbiumdi!} dighloride, t1Hé$19m¢vlb3wé‘r m@bthvﬂmwwta@pewﬁamlgmwl) dichlo-
ne@m'g%méuyu 9. <lnmudrbrgéﬁﬂ§+1e%¢kye@§a4tédlé‘nmemmfuﬁfm)eaﬁéwmids 1-(
Wy G- f'ﬁ?foefﬁaﬂmqma@?@nvg%%@W@HBE‘%%S Eéﬁﬂlﬁfaﬂ'@ﬁeﬁy’ >
poenypl dxesiadieotichcamural! b dlichieridea (& duisaifismgihglrit-(1ynaphthyl)cyclopenta-
dl:égyﬁ%r%ﬁm lllﬂﬁéﬂ%d& 8 ﬁmolblpz-ﬁéﬁﬂ/l‘§t&| tﬁ(uormmgwa%entadlenyl—
cRRRET I SFPERPof €8rfvé“nom>1zwetw§a. R ar SRR chromium(l)
detiayds, 1108-qpipdiyl)-Dpftepblinderyieiitomiui (Il Hichigrive ni(8-guiroty!) 2enteyy -
b@ﬁz@nd@hﬁ&r%MﬁQ@)@%ﬂBH&H Q?znrqétlh umdﬁﬁ ﬁ'rl"fem}?i plllén?@\}%entad(enyl-

exa

cpiRmir (N gHciseisig s @@Whvloamow'a '1?6\"'83%&05&0@'“ nﬁ*hdlch'mde 1
piREcy | mictian) &-phe akdyylopentaatiiny biabi ng (10) dighumide ar (dipmiédyl ninghy!)-2-methyl-3-

pﬁ%%%%%ﬁag%ﬁcg] Lﬁﬁmggldﬁ:hlo% i&%%ﬁ@yl%&@?E?)en%yclopentadlenyl-
choRk deiyoridgyi- @wa@v&hvbéﬁrpbe%g%l?r&f;taéwaylﬁvw'N@tddﬁh@fl%% 1~(2-
puiidyl- ahetyea -8 pbbrarchdlogediatiablie rdnigadidslonkk. or Yaz-batdylonphenyl-

AR AR B 11 pose 05 1o

The synthesis of such complexes can be carried out by methods known per se, with preference
being given to reacting the appropriately substituted cyclopentadienyl anions with halides of tita-
nium, vanadium or chromium. Examples of such preparative methods are described, inter alia, in
the Journal of Organometallic Chemistry, 369 (1989), 359-370, and in EP-A-1212333.

We have also found a process for preparing cyclopentadiene systems of the formula (Via),
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adjustnents in physical properties such as solubility.
Possi bl e carboorgani ¢ substituents R23A- R24A are, for

wexasses t he fol lowing: Cr C20-al kyl whi ch nmapChEP2004/014226

i near or branched, e.g. nethyd, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,
n- hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl 5 or

* n-dodecyl, 5- to 7- negnered cycloalkyl whi ch may in

turn bear a C6-Cl0- | \group as RiBstituent, e.g.
cycl opropyl, cyol ghutyl g2eycl opgntyl, cycl ohexyl,

cycl oheptyl, cy¢l oct cyclenonyl or cyclododecyl
C2- C20~ alkeqxl i e |inear, cyclic or(\Weinched
and in which'th oubl] e hond nE$* be internal or
termnal, e.g. \i 1-alg', 2-@@®hyl, 3-allyl,

but enyl, pentenyl ' heXenyl, cyclopentenyl

cycl ohexenyl , cyclooctﬁhfl or cyclooctadlenyl

C6- C20- aryl mhrch may be substi- 0 tuted by further
al kyl groups and/or N- or O-containing radicals, e.qg.
whRienlya varigaiehayg the f@lop'hrgmwanmmt hranyl, o-, m,

p- nethytphenyl 2,3-, 2,4-, 2,5-, or

alnethl
Sl TELNARIERN ik e R e i e o
2-N, N-dﬁweemwhmmf26§heﬁmen@Wbamyba”k#bgamhrch may be
substltuted by further aIkyI groups, e.g. benzyl, o-,

ZQ neth

BT oG] GBS ik TGP P Lo thele FO3AL ) G,

ring an @zotémd arylarB hgdng fonr A 10 @brbR2 idmRAAe Ayl pait sl $20 carbon

© substi t Wi,ed ibie BAA wtemiszs UGISiFeS, E'dr@m @grRm 'BQFZWIR@% where

brom ne. In or 0 sub t|tue
o el B R AT e B LB Rt ] fwo vicnal
nmor e detadidalsaiyveE froay Eﬂ@fbAjCRMAQ fomﬂ‘nerfree toweix-rmeectibet sing, and/or

R25A WHXN@\!’ICQN%I BRichR RPB & Qe iQhsR t@ f05m aq{eteﬁocyl?@ QARH BShtains at least

ring, e.g. trimethylsil I,tr|et %
but y| d| ﬁ%t ?Fg?mgfomﬁhe grprr ‘Eﬂﬂﬁlfﬁl“m%}r Q?r Ilylsilyl,
triphenylsilyl or dlnethylphenyIS|IyI Preference IS

RFhYen gre%%'clpgn en((;\]egtlbl%lf E%/el anBHED hg& #E?rt 613((]320 aﬁ( fy ?TCZO-%IkenyI Ce-

0 propyl, n-b Y y I

n- hept y|C20 qryloq‘\llfyﬁryl having s o\ﬁlorrf?qbon at]o[nyﬂm thgélmél)pprt and 6-20 carbon

andphenylomasn thadiytgdrisor RESA, aundreRRddrgarfiormicaf REHad'e may also be

substi t partis al f -
pecause e BhER RSt D B R b BB AR - o

avarIabP%”?WﬁPﬁWﬁ@gnaterrals Thus, a partrcularly

Rng\ef eL r leda redmrmﬂa%"emé ehdh, hh@tendrermtly\btﬂ BB addhdrshydrogen, Cs- -Cyoralkyl, Cp-
i met hy

phenoxi 82{%1@%%% PR %é} é%ﬁ{dar?w%gfaéﬂgm 118 QQEQB%&%ZL“ the alkyl part
p- t ol UOPBHERQFarbematems dw 2ty @316 an%’etgymwebre@%tt B MRwalso be
nunber iRt td dem biigRRBEASx-NemBeREnsls on the oxidation

state of the transition netal MA. The nunber n can

therefore not be given in general terns. The oxidation

state ofsGAe@r&ransition metals MA in catalytically

active conplexes is usuaIIy known to those skilled in

the art. Chrom um ntand tungsten ace ve

Apr obabl ¥ Pr-EEHI=G 7Y r%"”B e gms 9 Ll b w""”d’ or 16 of

in the theiRpsvdionatde efttiee Eiten@nts ar4a capysnensgferaply an snsab%ited, substi-

possi bl @tddlorig@d ORI Foreic PSBeAXi dation state does

not correspond to that of the ‘active catal yst. Such

conpl exes can then be appropriately reduced or

whieh dpreeiiteby nmeans of suitable activators. Preference

b Sre%t\ﬁ@ Bn UQ CFREPRIACIT QM RHCOGRbSRshetiBnd &% QNIHRE SRR enolised

tate ,g g tltanlunrconplexes In the oxidation state

QEF%? #1804 " fronocycl opent adi enyl conplexes A) of this

type are

1-(8-quinolyl)-3- phenylcyclopentadlenylchrontun(
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[11) dichloride,

1- (8- quinolyl)-3-(1-napht hyl)cycl opent adi enyl chrom un{
wo kdop/oskoehl ori de, PCT/EP2004/014226

1-(8-quinolyl)-3-(4-trifluoromethyl phenyl cycl opent adi e

nyl chromun(I11) dichloride, 1-(8-

gui nol yl ) - 3-(4-chl orophenyl ) cycl opent adi enyl chr om un{|
“11) dichloride, 1-(8~quinolyl)-2-nethyl-3-

phenyl cycl opent adi enyi chromi un(I11) dichloride,

Poss(t8s cuuivavadayic suititments WP -&2'( drenfapérainple) my cdlopatGdieai which

rr%prbgme‘é%r réri gw_cg_ %lﬂg{h d%hy( IR propy Ilsopro RutYl IF]ObU )}:J tert- tiutyl n-

UOT

pg’ﬁérﬁ P%ﬁ' eﬁ??@ﬂr'ﬁﬁ?tﬂiﬁ nqnlyll y- d%qy[:qﬂndﬂ[op%%( 5 to 7ymembered cycloalkyl which
rrﬂay (n&unq bearcd §4-§ p-2ryirgrobyy hs Sibtducat b ar oploempl) yiebapesytiagkntyl,

L?{B gﬁ} &c!ooﬁtglcgicf%%@ﬁorlc%% dodecyl r‘rfl oy 3Ikenyl which may be lin-
e

ear @ﬁ lcoqr b@c and in whlch the double bond may be mternal or terminal, e.g. vinyl, 1-

allyt, &g 8-y, Ylitpny2 -geheny| Horsrgi, Btepytedyt, apdishekerlyl, kjclooctenyl or cyclo-
%E%%lypg El; Otahilll which mﬁy ble)sslbsatuted bil] ﬂirthgr allﬂ/l %roxlzpcs a(r;fj/(c))b lé n?r oF contammg
rqglwlsc%g @ﬁ?wh@agyth))l bighe ! @Pineesy!, o , M-, p- methylphenyl 2,3-, 2,4, 25 or2,6-
dﬂx_re(r&pﬁawetswlzqusn@bﬂ R)4R2- z@h@mybmwdemyﬂhglbmm pd(ekokyphenyl, 2-
N% S:Px %plagﬁﬁﬁ ';Isngllgora lalk WhICh may be sulgj's’utu'((-:‘dI ba/ further alk l iopgs e.g. ben-

ycl openta hrom

stu Q:mmpméw bfnz(vizﬂpyrra @twlmmwh)etezwwmyﬂ ragioals RA-REA angfor R
ame%’yﬂngw@é@mehaditoe&w mroeelméﬁﬁ(bbﬂeh}mgilaMh@ brgd@ic radicals RZGA R¥1A
m&y g%f ge su O lt}./ltfg?%ﬂ%loaeinsa henﬁw%c)c%%ﬁr% gr rom| e. Qn organosmcon sub-

sytuws}o‘-ﬁa nysl fday sadinpisrit adpe hy ihe heroariadiealdiae hivsrege desgrieg-in more de-
tdmébd;\fé)fd)rRPMﬂﬂth&E yd aadngalspﬁ@ﬂb‘)ﬁ)‘zéﬂ% SPBRALAH 18iY4A §1Yr 8 dhbered

B, SRk R S R wﬁ]’nrwa?Q%'v"F'aE%s"%fﬂ%henv's"v' or d

me{wipheryistyl. Gurteerohrec BIpREX ean atsarbelpeninealR T dr BERBY)., alkoxy or aryi-
oXEDO RO o 'éﬂ':QTYWe &%@th?l@mmw Ni Byer‘ﬁ(ﬁﬁﬁ rp‘f“d&ﬁ%@/l Beisly, Bt Norti@propoxy.

actin 0 subs ed
RSO A R SRS BRI GAS ST G M G S5 £, dipfopy) -buty
tevisugtlintpenigl, ndbxyd mi-hemtyl, Boatmpbresylof benagitaspadigedr R to &2, Particularly
ubBh heglsisare t&iﬁseér‘eb@gmgénrgn@@ @&Lﬁkéll éd&htag%eéggémﬁl Qtfopyl n-butyl,

[ 1]
teépb%lx?%%@b@ -hexig nﬁ?@ 5105%' wa igulay *QFF@@%%S f or

preparing cycl opentadi ene systens of the fornul a

T(\M/é!?‘l)ablé i aff\}i lt&f"%r%?e‘?re& Qﬁlbydf%érﬁ@ér@ ﬁﬁe@@)ﬁ% s 'aSanQéd @P‘Me@ Qbove

nmeani ngs: are each carbon, four
adj acent E 12A - E 16A form ng a conj ugat ed d| ene
Ssiyssitubsnh zan dndubetitutedri Ry sigpebtadidnies-an@ 1 Beclagkohtddionashdvy been known

f&@%n'g Fﬁﬂ)e%n@%ﬁfycggw rclﬁy g% Tagﬁb %%Son%ﬁﬁgd/l ethers of the enolized 1,2-

en ent one ano
°'?B3 5ywpnta@rzaseagge RlIeRZ AR for e@“@gle by @%ﬁa’“e” afﬂy:f or 1 3-
caldpyghtadigtes bawicags dfraamkykilyt talideddor réflatae h tat preserica of tutalytic amounts

oﬁlzagé’gf%arr rﬂ%s% % 40 sGRARRR gzéq izn?%*'e aryl part, NR
o R R og 2 Syl 3T R32A 3, BR

32A 2 ,,SiR 32A 3 , V\/ne_re the organic radicals R 26A - ~
TRZGACREYR AN S)0- dnich iS WAL biicH Witknbn 1 dhalvogenasaind neydiive charge is
10%k€h BAA When m is 1, it is an (A-CR*R*'™Y™- anion in which the negative charge is located
on the C atom bearing R** and R, When m is 2, the (A-(CR*R®),)"- anion is an (A-
CR™R¥A _CR*™R*"". anion in which the negative charge is located on the carbon atom which
bears R** and R*"* and is not bound directly to A. The variables and their preferred embodiments
for A, R*®, R** and m in these anions are the same as those described above for the cyclopen-

tadiene system (VI). The cation associated with the (A-(CR®™R*%) )™~ anion is generally a metal
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radicals R 26A - R29A may also b e joined t o forma
five- o r six-nenbered ring, and/or

W 2088928 | cci i nnarraal | addi i ccaaRRl | 2s2s66- A- FRREPIDH@14226
aArreejjooiinneettdodoffoorrmema hheeterocycl e which
contains at least "" one atomfromthe group
consisting of N, P, Oor S, R30A -R31A are each,

' %roguf) ﬁ?/rl %Efy olf8d|§| ﬁﬁeh%%@e@g&gr?&?y b%%r ilgg;fh(g:rrl&gfands. Particular
Predsremg isf sm:anntqhthnoml@:dmar tyeatasdigmsations whieh mbkglbo pear tinchaged
i§arR0 sGRR QRirRE 8P Ehdrb aﬁchﬁe ﬁ{aéléesﬁlﬁ{ rhor%cﬁlo@e%r %%@n@éiumzm%nobromlde

e anic r |Ca S ma al SO
BN TR B~ PGS R FIORTBR RILA and A oy

also be joined to forma five- o r six-nenbered ring,

an o{@gnﬁ %echﬁﬁg'oﬁ "{“esamd%%é éﬁ’éf@f_ag?&g?te& %g? 9%9(9@5’(%" Mhl@ﬁ ||s %@J@cent to a

dr ogen, - al keny
roé@@‘ %WX/I'“ peétrwr %PVPQW%%GSQ Ghatent is PTGe'Eé{T"bon
atons in the al kyl part

d
ng rﬁr grg%n %ﬁ%‘ﬁﬁg&&pﬁoﬁgﬁétglm %(Q,gﬂ %%@E@ﬁg %515?@4" \Bb;] an 3alkegl metal
CPHPIHEH CeBAiRie i ‘éwﬁ“&‘/'é in Barﬁlc%r@ﬁ%ﬁbéH@UaSrri Pigy! e fegt-kytyl, and a
nietdd of grédup, 1 A 2| & partidulamictia, gednebhomogcalo fideCa migh&diung monobromide

%trb%s qbgf’t U%Jr fws@%u?%]ﬁ{l ﬁ-\feta% %uﬁ'ﬁ% a?ep %r %ﬁan;l'pq% (ﬂ{hlutrrhzﬁkyls magnesium
afsylsfadtyimmAo)eskirhhalid_ e Stixteigs &greok Mlculamﬂwtwft@am@nﬁ tert-
bliys@mim. Ned |sleate @ kg MetagGoRys&ing o AWabgsh i€ 0suaNy is @R rafge from

4e‘@ﬁ%t1b@g,tp%fgraglgm(tgg{ra%gé‘ﬁgrQA Bl 7 b1 an ?J}né’ﬁ"latng ﬁ%lferab ly from 0.85:1 to
vt |Ees%rﬁ%s@m eeihgARClimiFsae 6?%“*?9&%(16‘?@%‘1%1 furgiayseet eluafgi Lett. 28
(R2BAsEBLA are, for exanple, the following: Cr

C20- al kyl which nmay be |inear or branched, e.g.
met hyl, ethyl, n-propyl, isopropyl, n- butyl ol Sgbut vl

The fA- caéd’f@?r’* ,apngmswsuanmoh@mcu by q‘ﬁpfgécmaqu of A= GRY T\, H. Strong bases
sOclﬂé%ﬂleum élkﬂ’@@b’dlurﬁ)ﬁydﬂldg%gﬁgm |am|o@s sfo@iun% -ARRIBSY, @&ilum alkyls, potas-
sr C@g%éfk?{?tif’éw ar@gfgg/ p%tﬁscsllugb?ﬂlbof)(@fas peg?gﬁllld'% aw% m%nes%m alels al-
kglebrssamt helides oy mixgiesipereofimpe bo htgdtfylthis gwgq;s(go'&lpeymolar ratio of base to
AcyRPerenYd usQélly%/fF\leQ%é%WM {33-168.9; ékRBY lin thWBk4ge FBY 0.9:1 to

RS Rt b P PoR 20010 4 s WL DA ORI e e

safitleg in L. Bramfi$ryd, Prépagdtivey polariprdeperyétallipenatmistry R, prt3deid] |
cycl opentenyl, cycl ohexenyl, cyclooctenyl or

UL GRS S RS el e e
ingaralidead-SR&RY: ~( @R PRA)-halagetvhitg Imetdicpregngdiym dxemplanyl analogous
rébctyorﬁn whlcfh eﬁ@tzl@y te@é}%@% as @m%ﬁalgj R?eaé’uons ?arédesc%edzfoﬁéxam p16e in Or-

th
QBWH§’ ¥59WWWn§¥WyP6%%nyI 2- nethoxyphenyl 2-
N, N- di et hyl am nophenyl or aryl al kyl mhlch may be

T"F\Hpe%t:tiiotnt&aﬁﬁtfom’fd‘r ewﬁeractﬁ,'nwe dgg@.eposben@wg ben zyl, o-,

m, p-nethyl benzy - or 2-ethyl phenyl, where two
vicinal radicals R26A—R29A and/ or R30A
The reaction product formed in the reaction with the cyclopentadione in step a) is a cyclopente-

none-oxy compound which can be worked up in an agueous medium to form the corresponding
alcohol or can, for example, be reacted under acidic conditions to form the corresponding (A~
(CR¥™R*M ) "-substituted cyclopentenone. The reaction product formed by reaction with a silyl
ether of an enolized cyclopentadione in step a) is a cyclopentenoxide silyl ether. Aqueous work-up
" and dewatering likewise leads to the corresponding (A-(CR¥*R®%),) -substituted cyclopente-
none. The further reaction to the cyclopentadiene system (V1) is carried out in a customary fash-
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and R31A may also be joined to forma 5- or 6-nenbered
ring and the organic radicals R26A- R31A may al so be

waamsosgoet ed by hal ogens such as fluorine, chlPCT/RR2004/014226

brom ne. In organosilicon subsstituents SiR 32A 3, the
radi cal s R32A can be the sane radicals as have been
described in nore de tail above for R26 R31 1 where

" two radicals R32A may al so be joined to forma 5- or

i-Lyeylatiend anviation, or 8ydjide edditantdnid thé tyglopentenonetwhjdhds theh formed after
abudoyk dbmeiphyl abdatdringt ri butylsilyl, triallylsilyl,
triphenylsilyl or dinethylphenylsilyl. Furthernpre,
R26A- R29A can al so be ami no NR32A 2 or N(Si R 32A 3) 2,
Pedfrrenap ivgiganyib e ryoceRIoRredagng exrnpltaiatiespsténs efithaeiormula (Vib),
N-pyrrolidinyl, picolinyl, methoxy, ethoxy or
| sopropoxy. PreferenggmAs given to u3|ng hydr ogen and
Cr G o-alkyl such as“methyl, ethy&w n- propyl ,
n-butyl, tert:b tﬁﬂ% n-gengxl J-hexyl, n- hept yI
n-octyl, phenyl or nsz as Eadlcals R26A to R29A

I eal s *30A to R31A ar &/lhydrogen
s\nethy%, et hyl, n-propyl,
n-butyl, tert-b t%hA n- perngy’, M-8yl , n-heptyl
n-octyl, in parti " h drogen. The variable A and
its preferred enbodlneﬁf%\are t.he sane as descri bed
further above. Substituted and unsubstituted
1, 2- cycl opent adi ones and 1, 3-cycl opent adi ones have
whererthekyagaries ave thelfgingingimeaniagrd are commercial |y
avai |l able. The corresponding silyl ethers of the

QE\I %l'eé)z(:%ﬁﬂ'egc %aybogrr W&] fgpl a&ﬁgﬁﬁdﬁmgsm%g% conjugatecPdaene system and
cyclopeﬂﬁadn@negE%yEﬁ%ahﬁwdﬂWbewmbhyWQDqu hal i des or

triflates in the presence of catalytic amunts of base

f 264S. Torckl eson et al Synt hesj s 1976 1
R S5 2457 Sl AR GHRS Y R DekHeBrC o210 Os-skeny,Ce
ani on vvlfie)raryh dllglaty) ha\nmgvuwrrchtodaserbbrlnetomegahe gyl phrdages-20 carbon
i's | ocabghhs W‘th@ary%@rn&ﬁ?m Swr]rere ke drg%n@%dné‘ls%eewwlso be sub-

- anion |n ¥W1 he ne ative %& €4 Sl Ocat e

C at om BYYP %h%f@@%? %{Wd RAgiAaI T |% 2may 3z ReAgipgsRo form a
30AR31Ajivg or six-mernibered Bngaanc(/dk(BMRmeFédﬁ:blsRm FRE“Rr8PAR to form a
3i A anj

o) PR B B L R L P 0o
not bouRd directly to A The variables and their

preferred enmbodi nents for A R30A, R31A and min

RiAgSE a e%@éq ﬁ@@pénﬂgnt%%e%o{hgroﬁﬁjr&jg%ﬁ% edaboyve, LREny c.-

the cycl open
Cyo-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 carbon

32A RI0A_ROIA

and CrC io-

- atoms in the ary! part or SiR™"5, where the organic radicals may also be
substituted by halogens and R** or R** and A may also be joined to form a five- or

six-membered ring, -

R32A the radicals R* are each, independently of one another, hydrogen, Ci-Cag-alkyl, C,-
Cap-alkenyl, Cg-Cop-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part
and 6-20 carbon atoms in the aryl part and two geminal radicals R** may also be
joined to form a five- or six-membered ring, .

Aryt? is Cg-Cpz-aryl, for example phenyl, naphthyl, biphenyl, anthracenyl or phenanthrenyl,

which may also be substituted by N-, P-, O- or S-containing substituents, C4-C,-
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system (VI). The cation associated with the (A-(CR
30AR31A)nP - anion is generally a netalof group 1 or 2

w@booshssoReri odi ¢ Tabl e of the El enments whi ch nByT/BRRN4/014226

further ligands. Particular ppgference is given to
l'ithium sodiumor potassiumcations which may al so
bear uncharged |igands such as am nes or ethers and

* the nagne3|un1nnnochlof|de or magnesi um nmonobr om de

cation, M EnCrefenyielnoets % ealpalkis artialoatilsdReng &d O carbon atoms
Ilgandsenahe negative charge on the anion A is

preferably | ocated on a carbon of A which is adjacent

to a heteroatomof A", in particular a nitrogen atom

Mf suchShoEkomis present in A .1 The A" anion is

-usual l'y obtai ned by netal -hal ogen exchange of A- hal ogen

h d C10- al k
At pa?t”,s‘g‘éw o5hek, SeIRaUnd 620 AlaLAg, S AR A TS

tert-butyl, and a netal of group 1 or 2 in particular
mmkhhaummegagnesiun1nDnochIoride or nagnesium
nmonobrom de cations. Particularly useful alkyl netal
conpounds ar e, for exanple, lithiumalkyls, magnesi um
ah[eRGINg 2n A KGR nﬁgn)a&su anipialth alexslopenterione gystam ptibe tonula ()
particular n-butyllithiumand tertbutyllithium The
nol ar ratio of al kyl_-setal conpound to A-halogen is
usually in the rangéqf om 0. 4: %Dto 100: 1, preferably
in the range fromO0.9:1\to 1024" and particularly
preferably fromO0.95:1 ¢ f: 1. Exanples of such
reactions arﬁgde§ﬁg' ' nter alia, Furuk¥la et

al. in Tet. Let#8. 845. The (A- CRS0AR31Af -
anion is usually obtainey-by dep?6tonati on of A-CR
30AR31AH. Strong basesxﬁ ch as lithiumal kyls, sodium
hydri de, sodi um am deR; 'sodi um al koxi des, sodi um

al kyl's, potas sium hydride, potaSS|un1an1des

pot assi um al koxi des, potassium al kyl s, magnesi um

A ithe, vaaablwrmgwm ghoMe[té Bew acyclaperewnesf thadereols (Vi)
can be used for this purpose. The nolar ratio of base
to A-CR 30AR31AH is usually in #he range fromO0.4:1 to
100:1, preferably in the ra géi mO0.9:1 to 10:1 and
2 d.95)1 to 1.1:1. Exanples
in L. Brandsmma,
hem stry 2, pp.

of .such deprotonati oQs are de
Preparatlve pol ar or ganc ;Ich

1A) ~- @n ﬁn can,
for exanple beoprepar ed by reactlng t he correspond
ing halide A-CR 30ARS R31A) - hal ogen with
netal li ¢ nagnesi um anpl es ROt anal ogous reacti ons,
whi ch are also refepined to as Gignard Reactions, are
descri bed, for exahple, in Organi kum 18th editi on,
1990, p.499. The reactlon conditions for these

v#xgl%%é \%rngblgl{qgre gggcf !ag) ove ugcl!»v?{ Il:eewr %a\? ?L?ngi upter%eHIaFes of the for-

”@F@H“%ﬁ”q@m@P@VEWEMéMﬁeﬁ%n@he@%Vﬂ%ﬁﬁbound mhlch can be
wor ked up in an aqueous nedlun1to formthe

e o o S s
may be linear or branched, e.g. methyl ethyl n propyl isopropyl, n-butyl, isobutyl, tert-butyl n-
pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl or n-dodecyl, 5- to 7-membered cycloalkyl which
may in turn bear a C¢-Cqg-aryl group as substituent, e.g. cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl or cyclododecyl, Co-Cop-alkenyt which may be lin-
ear, cyclic or branched and in which the double bond may be internal or terminal, e.g. vinyl, 1-
allyl, 2-ally), 3-allyl, butenyl, pentenyl, hexenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl or
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(CR30AR31A) m) ~- substi tuted cycl opent enone. The
reacti on product fornmed by reaction with a silyl ether

w@booansseol i zed cycl opentadi one in step a) i s BCT/EP2004/014226

cycl opent enoxi de silyl ether.2Aqueous work-up and
dewatering |likew se | eads to the corresponding (A (CR
30AR31A) m) ~- subst i tuted cycl opent enone. The further

“ reaction t ycIo ent adi ene system ( is carried
P Sl YFFRBRY barcbs P ST LRSS ET Nofr O

depidinind ezdind @i ¢.p.arheayitraphtyg biphehyd Eathtamooe m- whanethyiprenyl, 2,3, 2,4-,
e 2f6°d’|rﬁgtf;lylﬂfetnﬁr 2 §qu§%l53 2\@6 Ks B, QQQS g?é’}@%%ﬂ'rﬁaﬂlfhenyl 2-

Pr ef erenc ess for' ﬁ ng ope
Y ReY s?yé‘,tNe e@f/'amwepheaw ?raﬁa'{(xnwﬁ)c m-*éy\beAutesytu egl brfurther alkyl
gB@;Qs,,e g. bertZ@Ao-, mpIB3Aethyibene W] 1 pr 2-bthgiphenylEwpdrd RFAMaY apd bd\joined to

FRma!ﬁd/or ﬁ‘*“RnQJ lée j/omgi %ﬁmﬁgﬁjﬁ 8§h§r el r@lgljnétﬁrgc? ﬁndgﬁw\ﬁhet J}ﬁ%nlc radicals

fzg;I o\, ng nmeani q are each car
by iserhe substiuied iy helsaersSHeR Frgiuaringe ﬁhler@@wééroawr@n'e or-
@y@dlhedm aupstitbdmes $iRTR| i RagicEls FYA card b#khaderht rarak lay described further

e}Bg\?y fbr&gzsﬁ?ah‘y Q/hgrg%po ra@lcalgR&K %52 QIQF Ee omgg;e@ygé‘%' I 6%?mbered ring,

one anot her,
&$ trln@tfg@llyg"twthylséylklwtyéquthﬂgl\yl, W@utylpléh{r@Ilythjlyllmpl@e@ylguty or dimethyl-
phtonslyl i Mefele@cals lgyken RAlsing amﬂogbﬁ%@d cachaikyadueRBs hathlNgthyl, n-pro-

| r baGal s
p?r E{{bﬁtgla{eh bu§|1f$ a?%& g’h%@’]% hgptgl & {38 l%grt]%o?ca %?oq% hs ?ﬁélcﬁaﬂy use-
figl fgliogis &’ né‘P Rr aaredaﬁ@gm/mﬂﬁzs%yﬂwhap wtfkyé ejhyi prewgrylo-butyl,
térobuyl an-Pany@ n-Hasky| Si-Kephe Mtye th gartikOlar Rachgen. two vi ci nal
radi cal s R2Z7A -R28A are joined to forma heterocycle
whj ch-contains at |east one atomfromthe group
AEB s CeLrarftiy| 0Pr e4ampie phergyl, orPIEY, biphgrgh AnthReany! errderaadtieny!, which

nhd?@&b@@@@kﬁtdu}édcbym q:fleoad?@tdbﬁfamm@édwﬁ@ﬁts &;- d)zz-alkyl c2 Coo-alkenyl,
b S N b A T
BEBPheRt. B 2.4t 5ol 26 direthalphanypase- @,35-Sh szeszm 2,4,6- or 3,4,5-
trimethylphenyl, o-, m-, p-dimethylaminophenyl, o-, m-, p-methoxyphenyl, o-, m-, p-fluorophenyl,
o-, m-, p-chlorophenyl, o-, m-, p-trifluoromethylphenyl, 2,3-, 2,4-, 2,5- or 2 6-difluorophenyl, 2,3-,
2,4, 2,5- or 2,6-dichlorophenyl or 2,3-, 2,4-, 2,5- or 2,6-di(trifluoromethyl)phenyl.

A is an unsubstituted, substituted or fused heteroaromatic ring system which may contain het-
eroatoms from the group consisting of oxygen, sulfur, nitrogen and phosphorus in addition to car-
bon ring atoms. Examples of 5-membered heteroaryl groups, which may contain from one to four
nitrogen atoms or from one to three nitrogen atoms and/or one sulfur or oxygen atom as ring at-
oms in addition to carbon atoms are 2-furyl, 2-thienyl, 2-pyrrolyl, 3-isoxazolyl, 5-isoxazolyl, 3-
isothiazolyl, 5-isothiazolyl, 1-pyrazolyl, 3-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl or 1,2 ,4-triazol-3-yl. Examples of 6-membered heteroaryl
groups which may contain from one to four nitrogen atoms and/or a phosphorus atom are
2-pyridinyl, 2-phosphaphenyl, 3-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-
1-yl and 1,2 4-triazin-3-yl, 1,2,4-triazin-5-yl or 1,2,4-triazin-6-yl. The 5-membered and
B6-membered hete"roarytl groups may also be substituted by C4-Cqg-alkyl, Cs-Cyo-aryl, alkylaryl hav-
ing from 1 to 10 carbon atoms in the alky! part and 8-10 carbon atoms in the aryl part, trialkylsilyl
or halogens such as fluorine, chlorine or bromine or be fused with one or more aromatics or het-
eroaromatics. Examples of benzo-fused 5-membered heteroaryl groups are 2-indolyl, 7-indolyl,
2-coumaronyl, 7-coumaronyl, 2-thianaphthenyl, 7-thianaphthenyl, 3-indazolyl, 7-indazolyl,
2-benzimidazolyl and 7-benzimidazolyl. Examples of benzo-fused 6-membered heteroaryl groups
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3, where the organic radicals R30A. R31A may also
be substituted by hal ogens and R30A o r R31A and A nay

W@bk®se/058924 oi ned to forma five- o r six-nenberBCI/EP2004/014226

R32L the radicals R32A are eagh, independently of one
anot her, hydrogen, Cr C 20-al kyl, C2" C20-al kenyl,
C6 C 20-aryl, aIkyIaryI having from1l to 10 carbon

in the a

a%%r@'yl é- qumwam'wb%aww HobihreeY shevirrzaldy f-gyingro,

Sayaihazobt *Srynchdkahg, gaomitiyl - prreadmtmaiysanaa%etmyl BbsBgRed numbering of

tHe‘He&%@@% I'Iag %F@r@tﬁﬁénvf?bm QFI se?-I F‘Qser q_%ﬂ bhg(ﬁderAF ggnlsAhen Che-

”H?5h5ﬁ§?dQ%HWhY%@éﬁVFmﬁpg@wh@Wdﬁ Erenyl mhlch may
al so be substituted by N, P-, O o r S—containing

Aﬁw%piﬁw}aéeq]%%tr?aro&atf’c s%gmsak B/artig]:ular prgfzeTncilg%R/Xn L()) unsubtsgtutrég substi-

tuggsRnAfor fy's S@rmimb?reqxhqetgroarﬁmav@@wm 1.2 ad; or$utisgen atpmg in the
heterobldmatt palﬁteh@éﬁlaul@%bét@utéd T uﬁytﬂ)tsﬁmed Myﬁdyl QQMURbIER 8-quinolyl.

, A?fs [ﬁﬁl@fog% ra)ol gro %gs%r{né‘% é/th he f or m“_ a- (\a/P: ;)n, 26A

(VII) R32A Sio 27A 28A R, where the variables are as
def i negh'@ove, to forma cyclopentenonﬁy%f t hea f or mul a
(VIII), 6A R (VI11) 27A R 28A R where tRe vapp abl es
gﬁ@ as gafi ned,gabove. Furtherm)vﬁ"7A nd o208
i %engf the for nula (M P2 0P
cycl'ppent gdi enyl sys$ysg of the forfula (
car boor gagtc substituents RZGA—RSQAE&He
t e’ O OWi gy 1d8r  C20- al kyl  whi chﬁ’may RE
branched, e.g.Pmethyl, ethyl, n-prfopyl, isopftopyl, P
n-butyl, isobutyl, tert-butyl, npentyl, n- hexyl ,
n- heptyl, n-octyl, n-nonyl, n-decyl or n-dodecyl, 5-
, Wieerd - menber ed cycl oal kyl which may in turn bear a
C6-Ci O-aryl group as substituent, e.g. cyclopropyl,
gyclobutyl, cycl opentyl cyclohexyl cycl oheptyl,

*oweteash, indorangmbigf otsraneljiel. eriBRNERItoeR - C20- al keny!
RUHNRE M ag@ycH) évdbpahdently of one another, hydrogen, Cq-Cpg-alkyl, Co-Cag-alkenyl, Ce-Cao-

aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 carbon atoms

in the aryl part or SiR%;, where the organic radicals R'®*-R?" may also be substituted
by halogens or nitrogen and further C4-Cyo-alkyl, C2-Cao-alkenyl, Ce-Coo-aryl, alkylaryl
having from 1 to 10 carbon atoms in the alkyl part and 6-20 carbon atoms in the aryl part
R?A R?" or R" and Z may also be joined to

or SiR**; groups and two vicinal radicals R'*-

form a five- or six-membered ring and

R%2A the radicals R** are each, independently of one another, hydrogen, Cq-Cyo-alkyl, C,-
Cag-alkenyl, Cs-Cog-aryl or alkylaryl having from 1 to 10 carbon atoms in the alkyl part
and 6-20 carbon atoms in the aryl part and two radicals R*** may also be joined to form
a five- or six-membered ring and

p is 0 when E®*-E"" is nitrogen and is 1 when E**-E"™ is carbon.

®A_E'" is nitrogen and the remainder carbon. A is particularly preferably 2-

in particular, 0 or 1 of E
pyridyl, 8-methyl-2-pyridyl, 4-methyl-2-pyridyl, 5-methy!-2-pyridyl, 5-ethyl-2-pyridyl, 4,6-dimethyl-2-
pyridyl, 3-pyridazyl, 4-pyrimidyl, 6-methyl-4-pyrimidyl, 2-pyrazinyi, 6-methyl-2-pyrazinyl, 5-methyl-

2-pyrazinyl, 3-methyl-2-pyrazinyl, 3-ethylpyrazinyl, 3,5,8-trimethyl-2-pyrazinyl, 2-quinolyl, 4-
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ear, cyclic or branched and in which the double bond

may be internal or termnal, e.g. vinyl, 1- allyl,
wWQ@2@b54928 3- al | yl , butenyl, pentenyl, hexenyl K PCT/EP2004/014226

cycl opentenyl, cycl ohexenyl, gycl ooct enyl

orcycl ooct adi enyl, CB-C20-aryl which may be

substituted by further aikyl groups and/or N or
* Ccontaining radicals, e.g. phenyl, naphthyl, biphe
mgmy}ﬁf%@glyl goethying- qukgolwef-ﬁwrryh%ﬁwnolyl 2- q;unox@yl,gf& me yl52 qumoxalyl or
gauindyl6-di net hyl phenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-

2,4,6- or 3,4,5- trinethylphenyl 2- nethoxyphenyl,

2- N, N- di net hyl am nophenyl or arylalk yl which may be

Mg B §F Ltlmmaéf@uéy nf igPtpep Ads R?@HOQP Supormida gvb)isas sy whegA is a donor
ofthe fofmuiB vyl benzyl, 1- or 2-ethyl phenyl, where R27A

may al so be joined to R28A and/ or R30A nmay be joi ned

to RB1Ato forma 5- or 6-nenbered ring and the
Corlepentieaoneadf bafosmma eyib R@@A@eﬁaynoa\lns‘@ pendstintsgridtcgn gefpigpared, for

emwm epgly@ﬁ&fbfa% dybigentdi@nes b MEANR @ ﬁalkmsnmar&s ok fiflates in the
ano

PR R e AR IE AE ot tab 6 Bo HBREPT BLth PUVIRE O Lhae 22124
for R26 -R30 where two radicals R32A nay al so be
Thé) PD(@@W@“* C)rf%rﬁ’on5§ ailPh 2BRRABeMedo bhd\Ghentn @-1 is an ?A CRZQAR”A)

A4Ket
stk 50 Y eBg o b PGSy Tt kY R4t e aios r
thgisaee by beredvedl abbveybr. th@Prywlopewadiene systginyéih The calioh @gsociated with the
Alwif@g@ﬁb )angn&\v Féne@all?'akﬂéta!%f-’&&]@}sorrﬂ?&f kel Pen@&@?’éble of the Elements

WHICE {r) %ar f%thcarlcj‘géndsaga %r i ¥ erﬁgés@l\teas{w@%\m so)éle or potassium -
cfang wlmcﬂ aey jisaiser bndhangad igzatissulB 8famneRF letheas &d the magnesium
nJ&M%hBQ@@or%nglum %Qolf%%ﬁé cﬁi\:‘lﬁ WnRk rrﬁ?ﬂl@ﬁnse e LAty ther uncharged
propyl butyl, tert-butyl, n-pen , hexyl
“%mﬂ%ptyl n octyl, in partlcular hydrogen AnyA is
C6- C22- aryl for exanple phenyl, naphthyl, biphenyl,
Tﬁ@néb'é%ec'ﬂéf dige d 3k ﬂ%@%f&ﬁ'}\t ar ?é?é’rgbw M@ét@oﬂ@é’ar@dnﬁﬁ AP&jjacent to a heteroa-

substit S-cont al ni ng
togy it iit va?éﬁ%r 2 oouspAdy ﬁyvch a@fi@?ﬁéﬂSR@M AaPslEhy 2 furyl, 2-
thiemyhabwadik \BHisoxaroina-isadaydig, hiasthingplyl, 5-isdtliazoi, b eryreablgin® pyrazolyl,

5- g?rraécﬁéaf@agolﬂ AT %Eol pﬁg%lblp@%%!)lg %—th‘?ﬁz Iyl25 é-nazogl’ §|mldazo|yl 4-
mgdqgo@L S-éﬂand@zoh{ 5,2 4t—q>>qaﬁ;é§q!r91ybﬁgﬁlyqxad|azol Bm, 1 3 ‘4-oxadiazol- 2 yI or 1,2,4-
tripzalizne hpyHidmg, Wbe;ﬂmbenz@l-yl 3pyridapinyret- ;lswmwnﬂemynlynmﬂmyl 2-pyrazinyl,
1@5 tn r{ & gﬂ; Qn,g?r%[} anyl %4'???2@% ;ﬁgll éj& Rﬂggﬁgyﬁ 2- n‘?do*lyl r%ndolyl 2-
cwn@rgﬂy{r V@@@r@%ﬁr@%ﬂthm@ap{gmen)@ 74thlang3h§uan36r3 mdazolyl 7-indazolyl, 2-
b@nAmighzol @Ffﬁéhﬁmwbzcﬂw 22qLﬁmJy| Erq‘ﬁimo|_y123~5mn@j71 8-cinnolyl, 1-phthalazyl, 2-
tri t a t

oGl LA BN P, £t PPRAOBYER) B e
may contain heteroatons fromthe group consisting of

Iy FEORPRI Ubniomitihe WR@h@rdﬁb RSB BHelURghtive Akklyd. TAB giddp is

n.r
pbe?e(sﬁb oloca\}&%jI rg Weﬁﬁg‘s Bosmogn‘ﬂat]fv? 60 8 lae,‘:fero %%E /S ﬁn E%lcﬁ{) agg rnwogen atom
if suehrem abem fspeasediveAt o t hree nitrogen atons and/or one
sul fur or oxygen atomas ring at ons in addition to

TE @%ﬁ%ﬁfﬁ a%%?nﬁ &%ﬁ%ﬁ‘% azgrtgll.?p? §%etfﬁrma Y)(a])?m 4 ‘'or of the formula

(1Bb) (sebhi azol yl, 1-pyrazolyl, 3-pyrazolyl, 5- pyrazolyl
2- oxazolyl, 4- oxazolyl, 5-oxazolyl, 2-thiazo|y|,
4-thiazo|y|, 5-thiazolyl, 2-im dazolyl, 4-imdazolyl,
5-im dazolyl, 1,2, 4-oxadiazol -3-yl,

1, 2, 4- oxadi azol -5-yl, 1,3, 4-oxadi azol -2-yl or
1,2,4-triazol-3-yl. Exanples of 6-nmenbered heteroaryl
groups which may contain fromone to four nitrogen
atons and/ or a phosphorus atom are



2-pyridinyl, 2-phosphaphenyl, 3-pyridazinyl,
2-pyrimdinyl, 4-pyrimdinyl, 2-pyrazinyl,
wa2®5658928 azin- 1-yl and 1,2,4-triazin-3-yl, PCI/EP2004/014226
1,2,4-triazin-5-yl or 1,2, 4-tg,azin-6-yl. The
5-nmenbered and 6-nenbered heteroaryl groups may al so
be substituted by Cr Cl10-al kyl, C6-Cl0-aryl, alkyl aryl
* hav ing fromJ] to 10 carbon atoms in the allfmy part
and 6-10 caRpon atons in the aryl parR trR kyl silyl
or hal q:ggens|such as fluorine, chjori nle or rom ng, or
be fuBgd a ERC Qmer\d?‘\ rmre ar omeR | LCya @™ E\\1opr '
het er o (Ematl &8s, of benDzoEfus\e n%rrbered
het gmar ps are é ‘dol yI, 7indallyl £11A (IXb)
ﬂgmar onyl, 2-tlfpana T REA
7 t hirapapht enyI | ndazol yl, "Tei ndazol yl+ P
2- benzigttAdazol yl and 7-benzi m dazol yl . Exanpl es of
benzo- fused 6-nenbered heteroaryl groupsare
o 2-qui'nolyl, 8-quinolyl, 3-cinnolyl, 8-cinnolyl,
, Whephat hal azyl , 2-qui pazolyl, 4-quinazolyl,
S-gui | ' 1- phenant hri dyl
o ESE ALY e BRSl ec BC LG o RO |
het er ocycl es has been taken fromL. Fieser and M
RFP-88e8re che)ifaupdhdetaly opsneGabihe: hgsfodeh STTHE,-aRyIIC F ©N-aREY, Co-Cop-

ﬁg't é:r% | gkt W}%wg I G 4o Yéééa”&%'a'{'an%[s n??he aAk'f-/rPeragt aﬁwlc?%% carbon atoms

gi ven'”tfﬁ‘ﬁe YWPaB St 'Ru?eewhefé U‘@ﬂfga”tCUF@%Flsdﬁd?%r "F@S@@ be substituted
Si X- mpygsRes HetitRigeRa Yakhee &, - ba\awgc;czo?ankeayl B,-Q-aBy), alkylary)
Blatr tr .o%%ﬂ‘g?%m tgt@tcfajrtrt])gragt%rtne IrdRe glg@f)arf ulfaag EOzcarboln aéor?s in the aryl part
2- qui AR soarous god s Wainal rAdlp@s RheRer o™ pﬁf@fzerﬂa}bﬂﬂ?;ﬁ ke joined to
gr oupforth atik® of Ok-Fahdereh Mg Fhdl7A R 16A 19A v k R R' 11

i (Jva) | f 1 L (IVb) N- E R, where EGA-Em are

each |ndependently of one another carbon or

RAT t r ogthe radResR R atdeach, indephndenthues e deatieryhyoogem & :-Caoalkyl, Cor

anot heg, Jiea) Qﬂmo-a@or%ﬂaﬁl rkaWn fr@%ﬂ%@o BrK&Mbms in the alkyl part

gogo?ﬁ %‘ﬁewé*?%ﬁl 3 gfhe ?ﬁrtwgﬁﬁj ﬁlg,?ga%’laﬁs Oibg doined to

aryl ptrm adre- Srwmmberedmarei the organic radicals
R16A- R21A rmy al so be substituted by hal ogens or

m LRgen a furt 0- al ke

25 RRESGSR A3, IndPReyPaTy Bl HEATAEE o o ool po-sikentt, O
at oms Ca-anhelkylakyhavipgrfomaintd 16 c@Borcatpieim tee akw parharidfie20 carbon
;Zrl. )6” P&bis Wth@érﬁ%ﬁ 033@5 Pvﬁer@% cIrH\anVrb@lba{@lkz% F‘\lm ‘F@aly%lso be

al,s0 ol ne orm a
e, Biouiies Roaaatar fry G ROSA 1411 2aI S s0 RTpA e o

ar e easikkmemheepengent|y of one anot her,. hydrogen, C
C20- al kyl, C2- C20-al kenyl, C6-C20-aryl or alkyl aryl

30 Qaw ng from 1 t.n 10 carbon atons in the al kyl part
the radicals R®™ are each, independently of one another, hy@rogen, C4-Cgp-alkyl, Co-

15

20

Cao-alkenyl, Ce-Cop-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part
and 6-20 carbon atoms in the aryl part and two geminal radicals R*'* may also be

joined to form a five- or six-membered ring and

35
8A_E 1A

p is 0 when E is nitrogen and is 1 when E**-E'" is carbon.

GA_E11A

In particular, 0 or 1 of E is nitrogen and the remainder are carbon. Particularly preferred A™-

systems (IXb) are substituted and unsubstituted 8-quinolyl.

40
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and 6-20 carbon atons in the aryl part and two

radi cal s R22A may al so be joined to forma five- or
w@Roosiesyered ring and is 0 when E6A- EL1A i s nPCT/BE®N4/014226

and is 1 when E6A-E11A is carpon. In particular, 0 or

1 of E6A-E11A is nitrogen and the remai nder carbon. A

is particularly preferably 2- pyridyl,

* 6-nethyl -2 ridyl, 4-nethyl-2- pyr|dyl

THe ﬁef’?‘ﬁf‘l s QS‘@Y @Q{@ped by _reataiynplogenyxehangs ¢ of Arhgogfinyth gp latkgl-metal

cpypoLehy leontainipy CL-dazantyls, ﬂ'pﬁbﬁf:l!lléﬂ(ﬁ%éllkyls such as n-butyl and tert-butyl, and a

r@etﬂ%{ ﬂ&fp ‘gorp)/ En;lorzéi]rt%llaf htlgurﬁ,é‘?Wan}/r% h-Bchylnﬁ?/?r magnesium moncbromide
cgth@étlﬁachu@clbyqegg pthete{gcthWﬁaj(prrwample lithium alkyls, magnesium
aB(.ylS eyt dgABdidhy 'nal%e@b!rr ALY lthcs:re%f Wbdﬂl@uw m -butyliithium and tert-

bjftym% Hwylrhezmgt% rﬁ;g? dlkygrn%el CR%Q%Her }\ halogen is usually in the range from
O3t hiet 1Ry - pzequbhwxﬁbyang@frorsowu tndDyIand paiticuldBly prefarably fom 0.95:1 to
1P EkEHIE of SIRH Ballioh188 d&ch@edaoydxﬁfépéhaofurhltéﬁvafe@élnHlTQt Lett. 28
g&gfé nd is 1 when Ais a donor of the fornula (1Va).

% nt enones of the formula (VII) have been known
for a long time and can be prepared, for exanple, by

THE (AL bﬁt%lﬁm yQfanibn & @Q'y%@@ﬂ@@ %?&or%ﬁom@néRmR“AH Strong bases
tria | si ates 1 n the prese

f
et H“?:a'kvfylr%aw? um ST Sa P Eres. B QSbre, ol 2K, otas-
S@yﬁTYH@@I sotd BN ardities, pR2ssK@¥loxBhe p@b&s:{tl@R@[RARSﬂa@)}emm alkyls, al-

k?ﬁ‘l'a%%gjuﬁx r%ﬂde% o@%%eé“ﬁ@r!ﬁf‘@ah Be Qse%qg' £ Stﬂp&ge' f’he‘lmbér (&b of base to

Q |.es and
$Féf & r @éﬁ ‘éSHB'B(d'i‘ Hengefrgp 04 f ‘PﬂQW W@feﬁbh(h'ﬁthﬁf?r’ﬁetﬁﬂ@geg 1to
1an|a0dlsara¢L®rllyIpeaf@’amefrm 0d8&s ¢g 1.bhe dExabpies of ©uch ibgotonations are de-

sEeh me@tmgrﬁ%gﬁ%gm;cgr%ﬂo}ganm&am@memt %S 1%‘1%9

Mﬁth t he -~ anion 1s a neta
gﬁfup 1 or 2 of the Periodic Tabl e of the Elenents
*Reys drefarabfyrbdteyifulah gaBdisethiPaurad, cuktatiurpn af BdieBiG@pyrrole,

'253 tghgﬁglp%r%lé '1t3hdc %yl@pd%ofém ! gm%%ﬁrﬁrﬁé%r@ 9%%133’? Q%nemﬁlrﬁﬂazole 1-

ear U
n@t%?r §”d§ﬁ¥i'”‘t'cf?é°‘ﬁa%i3\‘ ing, r?reﬁwweﬁm%?rpd@yksvnqmg?r@gnzumﬂdme 2,6-
lutiving ker4oimidies, aatlmtcmmevwweitldmamerhdpkrewes e-ebhgaa-methyibiRIhe, 2,4,6-

oHM&ag?ﬁ%gmyﬁéﬁggé z% ;nrht%gﬁﬁ%%ﬁ m%t%y?&mﬁn@ez ﬁﬂ%thglggp&me 2-

o car b
eFi’é‘PléfP%i%& érﬁ%’f’ﬂhylpyfﬁwep&ﬁtdinﬁﬁhymyraé'”ﬁ|% FogeviRyenns 2.3
dethgiByrasing tarhiGoqUirRsang, tbthanfthylphrakife, M’Ul@falﬁfnabi 4/ Ldimethylguinoline,

Zé JNH&WI uuq?c)ll?e tzg?' qer%’timqunnop;(e PC)' e\(thu?ﬁoxa‘chgé( %d%efhquumoxalme or

I soxa 'S0 20
ngﬂ“@@mhlazolyl -1- pyrazolyl 3-pyrazolyl, 5-pyrazolyl,
2- oxazol yl, 4- oxazolyl 5-oxazolyl 2- thlazolyl

Aé" s&lven Zlgll’?/ r“letg’ifal}g%nz %)ggg%ngg%t&o ag&j gp%he yep’rotonatlon step, Zt is %sélble to
uge %l prafig a@lv% in Brtighiar lipatia ankadinaticotyd@ogibonsrsugh s akpentane, n-
hbidnazwhe%rﬁé' n hé’p‘tmér llséheﬁhélne d@cdﬁh%ﬁ%’ée@@@ﬁé’ kthylbenzene or xylene or
%e% )}slu a}}?s %}%‘{Myl fthgr gX){,lt]yl eé%r Ré/t?’hwrofg% 2(5“ xﬂetiw?%/g%arhe cgﬂthylene glycol
dimeghyhethgriaad mixtGey thereof] iRk rdadtipnscanripeGayibd odt=at fiero FP fo +160°C, in
erném%bﬁl 80 - ’IO@‘EG'I MR fPAPY¥latured- a%@&ér@r@rbféference is Plven to using aromatic
| H tthe Y th'%@ ghrt h‘r?tnfé r§ 4 ofieth
72 %‘8?8 ?/]SWE" B ZoPyiP"'s O‘?yﬁ‘eﬁ% ﬁf°88 igi fjethers.
2-quinolyl, 8-quinolyl, 3-cinnolyl, 8-cinnolyl,
The W(‘dﬁaq’\ﬁgw a%lon%h@@éﬁgr)ﬂetal ﬂal@d@nr&@iﬁh d or deprotonatlon can be iso-

Y 'Pﬁ?eé%aiwcte? R el it Ay o/oafe Benong AL As Bivents for
theGREGARBCAN, itis pogsitietaluse alheratie gaiténie inglaaticgler aliphétis and aromatic

hidr&4Rboh® such as n-pentane, n-hexane, isohexane, n-heptane, isoheptane, decalin, benzene,
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preferably located in the ortho position relative to a
heteroatomof A, in particular a nitrogen atomif such

wa@eooanssyes s present in A The (A (CR29AR30A) m) PCF/BP10041014226

is preferably a group of the $prnula (IXa) (nFl) or of

the fornul a (IXb) (mF0):17AR™ 19AP P11 1A 1 RA r-

V- Rl SBAEIOARDP E PE (IXa) 29A - 9A (I Xb) Rrr6A
’ - N R30A , where E6A-E11A are each

t?'h‘?ﬂ‘ép%‘w&@ﬁﬁw BRUFNE caRbIEREHC astishetber. dibytylGien tetrahydrofuran,
ditidifoxfRtidne aF gie@ehs glydodapengl et hdohixtQrRe tHunsdk. ek reaction can be

CQ%EH P&%pﬁong 108:%0 +f€loké/| ief(%gbl)ﬁ%o aéol&g WOI a% pgg cOLgaﬁlgrp%lférably from 0

havi n "Carbon ar 6
=37 A’fﬁ%m ReraiHigs eb% 4 hesference ieediven tq wengaarymatmr glinhptic solvents

whicR2aMeid no BiAeis&r bh@ sREIgRMoRioh afkigat.s R16A- R2Z1A may
al so be substituted by hal ogens or nitrogen and

further CrC 20-al kyl, C2-C2o-al kenyl, C6-C20-aryl,
Thp RYFoRPRIENOPE Df hajarmglafYiBrfomeg én step g themreactedrfirher withan aryl
a&ﬂokyAryi’ﬁ)a[rIa ﬁl&@e&re?&tébad bog api Qrﬂ& Hah atrial 3bdn SRAbENI&@Eation. This is

g%e%%@ a maet% oﬁ%rgu %f\/\i?e] quﬁgln??bée ?fgiﬁ,r?lgm? gﬁbﬁn]éﬁbgarr further
liggngs. rf’@rf‘@élﬁ@mefﬁrenge a@demmtnh @odignd peritassiRaxatiensevhishetay also

' bem&ﬁmmgédeseﬁcmeanaﬁ&toh@tﬁers Iawfh@%gnes@m mgz&hrahé@/dr,magne-

{TE RS Pl o e it R g 6 Rl Bl e
MRgReREIN mondebloddeydr mnesnmmommmlma@mss R22A may al so
be joi ned to forma five- or six-nmenbered ring and

A ar ach depen tl ne anot he
(R e oiee BeBrapiey SepeeheR bR gy pyrenaritreny
vvé@legBl depiptonkiad ion ghefaromatlt rivg The agbniore subditged by KHhe-, O- or S-
C@fll'[glb(lhg Qﬂ)%ﬁtu@}ﬁsd C@C% QaeRIRL),- ﬂéﬁwshdlcfbew& r%fo\éll%@éf Rald¥yls having 1-

where the organic radical s R29A

1 cTr orbatglas for example o-, m-"p-methyiphenyl, 2,3-, 2,4, 2,5-, or 2,6- dlmethylp}éenyl
2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-or 3,4,5-trimethylphenyl, o-, m-, p-dimethylaminophenyi , o-, m-
, p-dimethylphosphinophenyl, o-, m-, p-diphenylphosphinophenyl o-, m-, p-methoxyphenyl, o-, m-,
p-fluorophenyl, o-, m-, p-chlorophenyl, o-, m-, p-trifluoromethyiphenyl, 2,3-, 2,4-, 2,5-, or 2,6-
diftuorophenyl, 2,3-, 2,4~ 2,5-, or 2,6-dichlorophenyl or 2,3-, 2,4-, 2,5- or 2,6-di(trifluoromethyl)-
pheny! deprotionated on the aromatic ring.

The (Ary!™)™ anion is usually obtained by metal-halogen exchange of Aryl*-halogen with an alkyl
metal compound containing C4-Cyp-alkyls, in particular C,-alkyls, such as n-butyl and tert-butyl,
and a metal of group 1 or 2, in particular lithium, magnesium monochloride or magnesium mono-
bromide cations. Particularly useful alkyl metal compounds are, for example, lithium alkyls, mag-
nesium alkyls, alkylmagnesium halides or mixtures thereof, in particular n-butyllithium and tert-
butyllithium. The molar ratio of alkyl metal compound to Aryl*-halogen is usually in the range from
0.4:1 to 100:1, preferably in the range from 0.9:1 to 10:1 and particularly preferably from 0.95:1 to
1.1:1. Examples of such reactions are described by, inter alia, Furukawa et al. in Tet. Lett. 28
(1987), 5845. The arylanion s associated with the metal cation from this step as cation.

Solvents and reaction temperatures suitable for this metal-halogen exchange step are the same
ones as described above for the metal-halogen exchange of A-halogen. Many aryl anions are

also commercially available.

The aryl anion formed after metal-halogen exchange can be isolated or preferably reacted without
further isolation with the cyclopentenone (VIil). As solvents for the further reaction, it is possible to
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substituted by hal ogens and R2SAor R30A and A may al so
be joined to forma five- or six-nenbered ring, 0 R31A

wao b@sossdegal s R31A are each, independently of PECEEP2004/014226
anot her, hydrogen, C C 20-al kyy, C2- C20-al kenyl ,
C6-C2tr aryl, alkylaryl having from1 to 10 carbon
atons in the alkyl part and 6-20 carbon atoms in the

aryl part and two gem nal radicals R31A may al so be
“ﬁ%ﬁlhwtpéolv%vw@aﬁiw@t aliphatigiagd AmBEy vdrocpiagnsasyeh 8s prperdane, n-
h@xambaﬁbhEﬁa‘heEiﬂ.ébtarﬁ BoHdpRYE Neddlid, HeSerk, WNRAe, BEAEAZNe bBxylene or

e?h% S%Eh aé J}etpﬁ LE H}ba‘trl etlger qetra]ﬁy?%gflu{%inéﬂrl%é é()}/lepr 2' ! rcﬁegral?ene glycol

RAer "are carp
dm"ethyé%%f@ﬁﬁ Wﬂm) therieal. Siprsa¢tion carthenadied pyiaiFemt-1@0dd +160°C, pref-
eBabjLitof0BY to. 100Thendbartitliay ﬂ)r§fe#é§ly$r|o|n}0 t8 l@b‘@ ﬂ@fén‘@&ratures above 40°C,

p'r“‘? reljlcel Ogh? cg] ldser)@g%?rﬁ lC-OﬁallpePpCéfgglgtF wﬁﬂc%corﬁﬂn B%F%Fréﬁ ri,ly small
P@PD@P'P@W hel§uch as n-butyl and tert-butyl, and a metal
of group 1 or 2, in particular lithium magnesi um

atio

nesi um nob onm de
BB PRTEETGIT 0 (ERPU P ZERYT ONBE D) OOt deaPgnyigpe (VI i sep
beisalrysile profongthd beforel deyrkisTingrfibin ez bﬂﬁcaileke;d for example, by means of small
a#’glrﬁ?‘tlk gﬁ&@?ﬁg%ﬁ@ H@teoﬁlbgrmeﬁ?rw]#f;ég@et%g& W@rrk%f Thé lﬁ‘termeﬁjlate obtained in
Ve 5Pt nsro ) RS TREA SEORRHA D 8 HPBGLAR 78 system (V)
Toisuradfiey carried dué witadpition obeatdytid ahotigs 40Giductpaeii@rapitgluenesulfonic
akif oF BEne. %%tef'tﬁé)é'ﬁn%e%aﬂﬂe@ Qut]agfrém 94'@% P?elfo% Cdf'%f@(alsbﬁ from 0 to 100°C

efer
B%B%r "?”gﬁ%\b/r& eéa ?%‘Q&*Okﬁ/ s, SHW%FS ﬁl'ei %?SS‘?—*EF%‘%AHY gample, aprotic
salvents, im ﬁéﬁtwlarLﬂrbbhho%Sd €D8RT hydBdbonsTHueh ésha-EBarR3d-Wexane, isohex-

aﬁ@'n%ffaﬁe WM abthe, Qgga@ﬁ 'B@ﬁjzeﬁé! tgﬁé?l@oétmkﬁf}{% o‘?&yléoheq?ethers such as

rong bases suc hi'um a

ARl 7R, dl%&?*ﬂﬁﬁ Eﬁtf?%b@éofurgfb&im&moswqﬁ&eﬁaé%'efhg'%wﬁ aifee Feimeth et
aall kjpises thatefsTSuanmahy tkptabe aroetriasarymeaunvdassr, separators are often

aggmmb%@L%%des pot assi um al kyl s, magnesi um

al kyl's gnesi um hal i des or m xtures thereof
can be used for this purpose. The nolar ratio of base
The cydiopEhtSMHARB W ah 21ist B addcied nith Binglkyt anige hdvirgriroth Aio0tcarbon

a?)oga)r% l%%vrj#%rrefh%rlggﬂes%/agrep8%&§?rrngq9g gcgo%%htgdlgrlelplrg%c}%ﬁn @th aryl is
"gHacedBheliépr ot onati ons are de scribed in L. Br andsrra
Preparative pol ar organonetal lic chemstry 2,

Tég’gychégnt?ﬁérﬁgygigrﬁ%;’%m (}4{%? &tgée%rlr?%ksy ag cg}?{r{%}q lb]:a l&é&'gﬁbnated by cus-

aran
to_[nagy methpqsy ﬁ)g,qnm bygneans ]gf @i@plﬁ@tm%d'gw a—@g’qyéthlum and reacted fur-
thet wiln s ﬁpﬁrbp’rlatd\ﬂad\am@{ Betallcofh@Ed; e’lg reatdmibnh fricaidad e, 1-

trgﬁgtii%k/?rgfu%%g?g% g;'e%%rzrgsipghdmrg rgclano eyc\og?htadnenyll comple& ). Furthermore,
thee, caclowe@tadt@hfﬁ aystem Q/13)er (\ib)iven algo Be feaetedidipstly wﬁh for exampie chro-
mAurd ad e @h@rﬁi e Ehl@b{édyéibﬁ@tad@nﬂk&ﬁﬂ)leﬁ(ﬂ%@ﬁérﬂﬁéf hrétilddBus to the proc-
eémE? ?%y di ne, 3-nethyl pyridazi ne,

i Ay |md|ne 4, 6- di net hyl pyri m di ne,

2- met hyl pyrazi ne, 2-

This method of preparing the cyclopentadiene systems (VI) is particularly advantageous since it

uses simple starting materials and gives good yields. The (A-(CR**R*"),)"-

- anion is a very bulky
nucleophile. It can therefore be introduced more readily by means of a Michael addition. If the aryl
or alkyl is introduced first and the bulky (A-(CR**R*"),.)” anion is introduced subsequently, eno-

‘lizations frequently occur as secondary reactions.
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et hyl pyrazi ne, 2, 6-di net hyl pyrazi ne,
2, 5-di net hyl pyrazi ne, 2, 3-di nethyl pyrazi ne, 2, 3-
waele@shydops/r azi ne, tetrahydroqui noxal i ne, PCT/EP2004/014226
t et ranmet hyl pyrazi ne, qui nal diqg,
2, 4-di net hyl qui nol i ne, 2, 6-di et hyl qui nol i ne,
2, 7-di met hyl qui nol i ne, 2-nmet hyl qui noxal i ne,
" 2,3 dlnethyI%U|noxaI|ne or neocuproin. As solvents in
Tpﬁ BORRAYelPREnts @Qﬁ ﬁoré&l@mﬁg@e Stespnt dnention carhlee used alone or together with
fukepr maaéntm cataBBt sybtemifer ofis polph &rizbBonUBR Hald al&piootd datalyst
259%?( %fm %ly%%rr; taltlgnuclzo%{pnglké phatic and ar o_rmt I C
rocar suc pent ane, nhexane, i sohexane,
n- hept ane, i soheptane, decalin, benzene, toluene,
Agt hyt gt aRNAoMIcyclopeRBGB/ ccﬁﬁﬂl’t&r RcSHiRG oAke fle&nbilention,
et her, dibutyl ether, tetrahydrofuran, d|nethoxyethane
or dlethylene gl ycol dinethyl ether and m xtures
By hepeetishallyEnergapirer inorgenie auppbd carried out at from -100
to +160 C1 in partlcular from-80 to 1000C. At

eratures abov eference is glven to using
CLS;\r gﬁﬁqmélw fne of MRR AL 'V@ @90?08" Rt"Swhi ch contain no ethers
or contain only a small proportion of ethers. The
D) A- 65IRN3HAR3 bAhBk TaBb9 @uﬁa@%ﬁ@@le@ﬁ b&?m&%ﬁﬁ’dn aal ogen
exchange 'or deprotonation can be iso lated or
preferably reacted without further isolation with the
E¢y cbpijpeattyens neméreiniefal caspaiofis@ntagirgar methleo! Gronp Mmed or 13 of the Peri-
reaghit9pelt 1S possible to use all aprotic solvents,
in particular aliphatic and aromati c hydrocar bons such
as n-pentane, n-hexane, isohexane, n-heptane,
Theo hep tharegnedé thainanpcyolepardatiisnyiclompleres @ theydrdsenzZereetiaprcan simul-
te?ﬁ}é!)@sﬂ/eerJro hORb %orﬁé’& untﬁ%e%'le‘ﬁﬁ bydierRt ng&e- poWrTQeHiéﬁl Tﬁg h@sr the advan-

tetrah uran, di methoxyethane or diethyl ene
3R M H%'deé?'?%r‘)f BHYnSTe %ﬁ'\ﬂeég"‘{”ﬁ%dr '8 1S Waph 01 E‘é‘ﬁ'@?‘?g%me% produgts
chebe@eparedindidwat from -100 to +1600C, preferably from
-80 to 1000C and particularly preferably fromO to
600C. At tenperatures above 400C, preference is given
Feoiht ?PH@CY‘QPWP&Y' SPMRIPISSRAIE £r eé?ﬂt%‘ﬁ'ft@” \%‘i’ecél?‘ecta%? &4p¢f in polym-
eraatiet frecessayin 0ilgps sk or prsogrensioro it isdftee bihentgedusdor them to be

ugé/oqh ﬁ@%%e&ggglg ; H?%etn%%laaphgmolé %OIIE Ql dgﬁﬁi r?—'u %‘?Bm%) the sup-

eact e W th
Parf@u%@awﬁ?ntgq’w Wplerﬁ%hadmhlgarw%ctw&s 08“??@9@1“3’ the mono-
cydpeatadiany! comprxes ofthd fresent Nivantibrscapenessabd, \alsa beehmabbilzbd onan .

%Rigﬁr i%or@gr%},zsu?)g?& E)?%n@% uggd i aI&%l&g d x%tm nqﬁe EA ﬁ@%t%n Thisen-

ablgs, doreEpme'e depasits e f%@@fdﬁ%ﬁmﬁﬁ?ﬁ agféth@rﬁap&y@?r raﬁ@hwayé%be con-
trﬂl&e}d Rd SppbembietEns Resfgettelid gands usmrdlicagelfagRsiudrchloride, alumi-

nﬁr% oxtrgg' n"f‘esg%gr@serpatevgalsv\ﬁ mlnogﬁ)ca?ﬁ%hilw%Fotgc?teggnmgg}#% rli é}?‘r@rs such as

palwme\frr@e@pun@am% polystyrpeg. pp'w@tr@fwonowmwr PRUGABSIeaTRY polar func-
RN GG D for BRindle JBBANESE BNRtNEHRRRE atfideskad bOBISIn of AhY bédtate.
is formally a C6-C22-aryl such as phenyl, naphthyl,
bi phenyl , ant hracenyl or phenant hrenyl which is
Péé'pwl@mﬁartew ipgiverrie azeiglyatsystemicagprisTiger rapnpcygrpgnigdienyl complex
a§dé|5t§ﬁ tb lﬂ{ee(ﬁ‘eééMt ifNrentidirand @t 184t 0 RE I AinB 'c&ﬁpéilld@&? tdyere8tvEth a sup-
q C2- C22- al kenyl , hal ogens or hal oal kyl s

pO?C%@FQS? s haV|ng 1- 10 carbon atons, for exanple

m, p-nmethyl phenyl, 2,3-, 2,4-, 2,5-, or

Tg aoﬁraﬁlﬂsﬁ@{ Qé[ddﬁb@é@%’dataly@t Q?/st@m’ thg uﬁ?’s@pertea ’cgtaaQStasy@[eﬁ‘hcén be reacted with
Il

.aﬁheﬁoﬁépm?% WOE}P?G?{ rin %%&h \ﬁgor’[ component B), monocyclopentadienyl com-

plex di) ablirigphihs pmsammempln anothe antivating compound C) is in principle immate-

riﬁl‘; PRGN RHAHBAE PRGN A) ©F the Brese 1riTBAHIA XN PIE B¥tvatiry compound
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p-fluorophenyl, o-, m, p-chlorophenyl, o-, m,
p-trifluoronethyl phenyl, 2,3-, 2,4-, 2,5-, or 2,6-
walpdosossoephenyl , 2,3-, 2,4-, 2,5-, or PCT/EP2004/014226
2, 6-di chl orophenyl or 2,3-, 24-, 2,5- or 2,6-d
i (trifluoronethyl)- phenyl deprotionated on the
aromatic ring. The (Aryl A)~ anion is usually obtained
* by netal - hal ogen exchange of Aryl A-halogen with an
Cép@rytpe ImEeRlizadopgseeniEn d%p%ﬁ @ﬂoﬁ@r @ysingiltagecusiyAfter thiendividual proc-
epastepsCltk 361idGhn Ak kigbited witt 6tadIs indrtiidlyihts &N aliblic dekdflatic hydro-
g, metal of group 1 or 2, in partlcular [ithium
nagne5|un1nnnoch|or|de or - magnesi um nmono brom de
cations. Particularly useful alkyl nmetal conpounds

Iredi prefefrod me¥aapt ;ﬁepdrlhé 1 léﬁﬁp@ﬂt‘:‘d’&a‘ﬁalysﬂ%teﬂﬁ%{ IH£§t @ﬁé‘b‘f'tﬁe mono-

gc dé%%\tgﬁ?@?compg%ﬁes i F\ P]refler%t oV %El?%lls?)bwk}tllrﬁf) P?ﬂtwlthmtéeast one acti-
VR &PMPEHNH &) BF a alltkiw soivent brefarahodivied & eoliig/leaglioh atodge@ren adduct
of §mlk§ld@|ﬂh¥ pfe'ﬂaltahﬁw SoRNeR if t‘h@'\'ﬂagis“thén hRed QR the dehydrated or passivated

ran
STBL R al I *ab e i SR B e g S hgorecimdorsapppiprigny cate
lyafsystgenis dr@ddm ponge thatall demest pighelsdiyent is enegved from the pores of the sup-
p&ﬂﬁwﬁféﬂéﬂ/aT Rtsupporteb ’aat-ar?gt is db?éﬂed agg fr(e@-%gﬂl)\g POUALER - Exyﬂﬁles of the indus-

at.ion fr

Bl heR R RGeS aN Proceeg i daraiatia Te eEve, WO Shk0to or
WQPea2a7.Un edurthei prafeired érayodintent theetchtatinaangpenne®)cib appdjed to the
sSdpBi cé\fﬁS‘onteh‘t%)grl?sﬁ@nootﬂﬁ%ﬁb%rtgcﬁ%%{doms @p&g&‘ué‘nw brEthb%t into contact

% en exchan aryl - ani ons
Wge eﬂ?°§‘8cy8%ﬁ‘?ﬁ§?c&?”z‘ﬂ qo&pﬁdé 1 P %resefh'@"%ﬁt'?” ani on formed
after netal - hal ogen exchange can be isol ated or

AE’ E@Jp@lrt abhYorkeRaH! ;%Qfe?@n&&gﬁﬁlerf ﬁH ??iné.flfcﬂ!/'@%d ﬁ?pmst\/\h‘)'cmgn be any

ent enone
Orrg EEPRB‘HQE‘W"’( sqlid. |Ba§r§q%ﬂréh€t %{E’E%’t %anpoa?nf&e P3N REA RRSPHSSUPPOrt such
a$ talcpasiidet silicate sakh phabhtodiotiteamaapdn isorharil odrrdo atiselsdigilied poly-
t
B R P ARy R RN BRI ABE, | ce or
xyl ene or ethers such as diethyl ether, dibutyl ether,
Thetupabry chatefials ased priferabi bavgatdpadii Ffach a&éd‘lmltr@ﬁn@ fwaoio to

1§dom$¥lpo \}aﬂneqpﬁinﬁ orﬁ]g ﬂ&rgé 1 tg%rn?@ ag%gm?eaﬁﬁgﬁgl%?{ge gmo 500 pm.

ri e out at
Prefiencs IsIOEe te pepPeHs havina Rapeaicisretce s fférr@medrom‘io to 700 m*/g, 2
p&r0 O&uméAin thergpes abdD&ASo abmwg 2ADEmeRh e4r8EI€ Big€initise @hYesom 5 to

GQ‘EOOanr'%a?t%u@F %‘%nge gr V?I %IPJ%SOﬁg hg&) Ax Vae %%e%m?%ur%ce g:ﬁﬁﬁnathe range

thers ofr t1 0l
ff@y 8%1@&@9 é‘h@x? a@reﬁ/dwmw tbeyraﬂ@%fmm BA t©P.0tVe aad ¢Imean paticle size of
frvh tibitd 188 @y cl opentenone (VII1) in step b) is usually
protonated before dewatering. This can be achieved,
for exanple, by neans of snmall anmpunts of acid, for
Tt@g(laqaquar@c $HEPort gan lipsupieeipdtodf thelgaEimatmant ke y,p'emzw%adsorbed water.

sudmtaedrymgitr@dwembi InBRfly dafichBusat Wa, 8030 @oc@d: QREBBR &bm 106 to

307*‘*23@% gm0l 2o el Ao Y SotRR e Gresure
Or@a@qlmanﬁe@m@ﬁg@s (6fg. witsog$n)s aethe dordadk sapport can be calcined at

fr@n bod wenesed foQRbducahk deQ,red SANE of tREVERE %ﬁa/&&e@m@ d@@red OH con-
rrie

oG BT SUPAY P A dr a6y 38y 6y desiccants
sUSl as oleted kg, preferably apowsirtdiieyist ehlargsiandsar Sisxta onpdles, methylaluminox-
DA BB rbSr ROk AGRL R melrBdPAE LEGHbRY, 1RLIRAN, irdvand/zabsyrat i
hydrocar bons such as n-pentane, n-hexane, isohexane,
n- hept ane, isoheptane, decalin, benzene, toluene,
Tt ihgrbrehsupnert oetexsilcemalsoive c&klmfe:laﬁy rsortifedaBor example, treatment of silica

gel with NH,SiFs or other fluorinating agents leads to fluorination of the silica gel surface, or
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di et hyl ether, dibutyl ether, tetrahydrofuran,

di met hoxyet hane or diethyl ene glycol dinethyl ether
wa@pasosseesir es t hereof. Tol uene and heptane ar ePCT/EP2004/014226

particularly useful. Water separators are often al so

used for dewatering. The cycl opentenone (VIII) can

al so be reacted with an al kyl anion having from1 to

© 20 carbon atons. However, this |leads, after

SRR SHicR 9elsovilh Sgnss SHRADIRGINERREN D flkiinet OrCWKr-cPHaiRing gluPs

lady ko aosrespepdilag]yed\ohme@dnkybel surfatbe cycl opent adi ene

system (Via) or (VIb)' obtained in this way can then

ngan%?g@}rgﬂ%gﬁags %h %ygneﬁy GJWJ«% pgﬁégﬁw ol\Ndf?r%r uﬁ]xp% !hyleney polypro-

Pi/'é%&@f@a'yf%ﬁen? )ivep algp Ph Uﬁﬁ’@”ép'ﬁ?r%?i?"?blt/ kempisgricsied pfcﬁﬁhmammsture

sﬁl@é\"@ fsides & ckher ﬁﬁ}i’uﬂf@s%aﬁﬁrb&l& eq:tfulrlfi’c%tlon and drymg operations before use. It
rmthe corre

Jlé tssqtk[z? dzr;o cﬁ P e@&ﬁ%m@x’s“[’%ﬁs %ﬂnﬁ%ﬁ%ggn pa}z]séyrene polyeth-
y@y% prdpé/ntoanierem enaw@seaimnc(twa}:rooms {ovekgmmmammbsigm behydroxy groups,
af Rag beslorthd @&INY oM ddientd On HRXREPDI €, chro ni um ami des
to formthe nonocycl opentadi enyl conplex (A) in a

manner anal ogous to the proc ess in EP-A-742 046. This
Inegehiodxidés pliteipa s sgppbiteontppatrd Bembabi: R syeHgEh®E 0xjdds bf elements

osgrg@pﬁrzt B.GA %a{é Ya, al@\éﬂﬁ]qélgﬁﬁé@er%ﬁlg ggblé b tﬁg %Eﬁrﬁhﬂ‘p}%@ &35 of oxides

mat eri al
PERiRAIRY f,%\fmpﬂrfs ﬁﬁ'v%s"w@n aw%er 9'uwmumpxr¢@<ﬂné awﬂwé'dea Qf thespipments
ctibien edlohigurbesilico, m@u@@ﬁn srokRiukeadiasy chiedpoadisy Oideanixtures. Other

r{&gﬁan@%l(ld%% cbalﬂlbls us? reér é&ﬂ%ﬁ?%olﬁxmh thse éb%tvérgenltlgnee% preferred

OKIHiE PerPatTEr eSfeb@@qw@nMBS) Cash6iiCzadPa 04, Bé?qsu?é mmtlye%fber@@f
as secondary reactions. The rmnocycl opent adi enyl

conpl exes, of, the pres i NV ncan be used al ope .

A B SRR P P e Rap B HEDh SRR RGeS s JUEn pusing
silicer gelsl sirfce mapioley whosesize iaothstrugreTasie thdrs euifablemd sempbds fpsolefin po-
YR L0% cdrdte ﬁ?b(ﬁfcb@frm ltl'ﬁi'sfméténza@ts'p% d%@@grdasde@gzof%}mﬁg spherlcal ag-

one npnocycl opent adi enyl npl ex accor di

g{owgr & smaller ﬂr\gglﬁft p@ﬁtncleg)l edﬁmamrqci;sdﬁavs P@%{hfPE“dGP be particularly
useidr Jese silicalgeanh pe @jedaptioodzidiney befoss we. nor e

activating conmpounds, D) optionally one or nore

catal ysts suitable for olefin polynerization and E)

FRBter BistEeY SernetoB) #B Pedreiaeies ae%?aﬁ@mmidydr@mtas il igeralogy, hydro-
tanaRt &l a @iturg@miitgralhavidg B€ idkd) fefutahe Peri odic Tabl e.

Thus, nore than one of the nonocycl opentadi enyl
"~ conpl exes of the present invention can sinul taneously

be brought into contacMyuiBHde®:dHePin or olefins to

be pol ynerized. This has the advan tage that a mﬁde

B85 QBT B A5 BRSSPk R gyt
wito the triedal inns ooptheqreitold ibetvpen twonqye ey slosd-padhed mdes@ridns, with
ohiPYER §2Bnd Byd?@r AR bz h QP RoldtSiithgl dcidY M hydrotalcite, some magnesium
ions are replaced by aluminum ions, as a result of which the packet of layers gains a positive
charge. This is ‘compensated by the anions which are located together with water of crystallization
in the tayers in between.

Such sheet structures are found not only in magnesium-aluminum hydroxides, but also generally
in mixed metal hydroxides of the formula

M2 MO, (OH) gxaa- Az 2H,0
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erization processes in the gas phase or in suspension,
it is often advantageous for themto be used in the

w0 ooos0ss92& solid, i.e. for themto be applied POI/EP2004/014226
solid support B). Furthernoreg,the sup ported
nonocycl opent adi enyl conpl exes have a high
productivity. Consequently, the nnnocyclopentadlenyl
mﬁ]%'a‘g@?&egf %&Ftﬁrepa[ngsl‘ne\%lch !\W(Ylgl'rs]taldo vakgngrpét?l sgtr:h %snllllg% Cu, Nj, Co,
" ppand/oE)e aé?ﬁtﬂ/'(ﬁiélswé‘@lqnhmstamooh aefl, Fo Cm M, Ltahée and/or Cr, x is from

qrmuom Uﬁfs!t@p%tof oe A mnsnt&em.abeln%% andl Rfis tﬁéat%eeon tHERRF4tkiS anion which
e avoi

nd t
BRI 635 v8lalk TeB B P e Smeetsl JaBr L D Ran pisfia fom 2 04
Reseifle intenstibial iagiond are nrdaoic asibmgsushh ks alkoxgielapiond gikelsithemsulfates, ary!
e@ttélr Qi€ or gﬁ;lc'ér@théﬂlém‘agr oﬂ@r’gar{@%&gr ggh é@trﬁf H@Llﬁr carbonate hydro-

nosi | i cat es alcites and orga

9§U ogateJuTajR Chigliden éulfat?oqr%?*tﬁpyr Ri{¥exo ﬁt? %/%ft‘?}seﬁ%" 25 Moy05:" or
Vaetl,yt Howakt, norixtetlyy b enealigior neh yerscaheabibBgragehtar f unc
tional groups, for exanple copol yners of ethene and
acrylic esters, acrolein or vinyl acetate. Particul ar
%P@Fl@&'b 3l Buchgnixfovasialiydraxidesthabigs @ skaps stalefussshonidde igpagded as
hyBoRkyel fonenbrsises i the pradrexvatienr ding to the present

i nvention and at | east one activating conpound C)

together with a support conponent B). To obtain such a
Caigped pydsetaleites Ry be prepareefigm hyrkotaipiteg pp orltinatiop dteabsating, by means of
V\ﬁﬁéﬁt ifteR :ﬂl@ﬁh@@esf rE@RYREky Wb BnRHRBAbE sGORRAREM thB)orysttN&ructure

a%ﬁﬁgw Jﬁg H?Bﬂ?@%&ﬁ? ”t?&ﬁtcg%w%tal%a goef 3560799 fohe present inven-

tipn gy caveEhiut eftempetatiles aboei 18810, Rgfaenp dugicen@ calsnatinn for from
‘ 39@)5 QE‘FF&LP& @( oFTEH &S f3 000¥d 6 ;59&72:9%5’19%’] QW&‘%’?@E‘M' 1t 1€ RERYRXor air or

present invention an e act
“Eﬁﬁﬁ%@ﬁ&@?s%ﬁﬁwﬁéh?ﬁﬂﬁﬂWWEf@@”ﬂWﬁ@b@ﬁaéﬁFPVt% e gipRied.
anot her or simultaneously. After the individual proc

d:"nsh%aﬁ‘rtg Pnatbg & 2%’\&% q?l%ﬁ&?es%lp%ﬂ/e\éq‘f tetsLl' oj?ltgeoccurs On fur-

ar ona
f%h%ﬁi‘ﬁ@; thq astugl gtﬁtceﬁaé@m e rn@@'hws@romesmr%wwertﬁ@ n@th éhe metal oxides by
eﬁrﬁiﬂ&%bﬁﬁ&d?@?@rd@% aﬁd/ pilcRiitial aﬁlortse@ﬂtgr&JﬁQ oPthtetdRal anions such as car-

t adi en esent
R A LR BT T8 AR el A RS R Qs e lose on i
tige tThisvethe wgtgbtcypgg@umjle@edmm agample walsh és heeted émtwo steps firstly for
B URIsaRbo0-iivd BYing o0& 4B ienT&AHLORA 9BH@IH & InufTumace.
adduct ' or a mxture. The preparation obtained in
this way is then m xed with the dehydrated or
Tpasgtivat iy drotalnipouded B tenpaakbnt B) be tsel miget oxides peth®e dieglent and triva-

Ié}'ﬂﬁ%efal@% ﬁ)eﬁuldll\ﬁ(lllz gvdtﬁ %g%lér%orﬂ? ﬂ@ﬁXﬁM?fﬂ%ﬁw@ghmAg i ﬁm%z?ange from

syst to ensur
Otfhte ¥ % cﬂr%rﬁfely frem Ogrde 8 and ip Gavtic R BT el 4of urihgEN s RopeR! emounts of
irpUrieds, ik exahipl: SiURD Glat eflorcabiad 3ist chicBideddndisoRdesaBarbalso be present.
free-flowing ' powder. Exanples of the indus tria

i npl ement ation of the above process are described in
Pr o6 /co0adhydteggs B0 aregnivad ondeDoMBBED M1 is magnesipnt angM(ill) is

amﬁﬁfu&r e@oh mmWheadnm.x@@tmdé@tarmmmmmdc&)dea Shemie GmbH

ekt e BB Gt SaPbl@hne T mio

contact 5 with the nonocycl opent adi enyl conplex A) of

ﬂr@@rel&re‘ﬁﬁgg gildhME BEILiIREY hy@a%ta%&@splﬁ Whlcﬁ Q{%{l@cﬂﬁal t@n’sformatlon is com-
e 1s n to-usin ded su

o G CBE Py COPBERNG ol HET RPN BrierS R o contmes for
epamile, byh@ens dfiXerag difffeotidn pad@ponent B) can be a porous
support such
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as talc, a sheet silicate such as nontnorillonite,

m ca, an inorganic oxide or a finely divided poly- O
woregospssager (e.g. polyolefin or a polymer bearP@IEP2004/014226

pol ar functional groups). Thegsupport materials used

preferably have a specific surface area in the range

from10 to 1000 n2/g, a pore volune in the range from

He ﬂr¥otr&al§teg,1 Ja%in@@ gyo@ot%@@ oPQEctalgglseem%bﬁgd Qrfe K],'netrglry%ggd égﬂnely di-

Preference 1's given to supports having a gpe0| iC

viggg paydiers haviegiaimsan hertigefigeeter dnpBont Dto200 pmpprglerablySrom 10 to

18018, PRIcUBRY prBrelBE FoANS8o 6P gncfinggrtiéﬂé #8h & 876 A, and usually

in.t rom5 to 350 mnm

nmean particle sizé range N
"BERTC RS OF Eere PR B §R Vg iPlREiaRG TR B R b SMHG PN gPagific surface
aspe of ffanc3cstari foac e’/ar eefeiablytidm s0ang@ hi/andAN Particul&HOm 100 to

A n fro / o
o081 e XEUB LD BTN Ry 85 e Dl st
SuGhGINGaIRH B! thal Bisoenceptigtiop of Eansitietmelgl complexes indierfimished catalyst sys-
tdnt RAGAEID 20@uBol, frrefBNRYA 2B4S eidGRbI ¥Rl Sért-icuﬁH?Pre%rabl from 25 to
dr¥|8% treatnent is generally carried out at from 80
79 4M8l5HE! SyPeFER)abl y from 100 to 3000C, with drying at
from 100 to 2000C preferably being carried out under

S%r%g ldPtﬁQ n"f%rvc?cga%e%ta%@g{fl Egm#&%g of t%e ?!‘e%gh %Rlerg{fon ihg\?e{)lﬁtiegpaoﬁ/merization
€. g. nl_tro e , Or e nor gani support can e

agtiheemigelr awn and@i Penbrught INbOBNEC with 39rasiiMatas izhthe component C), to
bél@Bik Ecdisphlylga6d bhlenePiatioR @cifAY. iFdr BRGEREN, 3 catdRt Slefehy §ftonally

f&ﬁkﬁ%n'n% c%ntratloE?on t he surfgge. The sggpogt éaq ;
e ORR Pk BH PO 87T § TULT AGV RIS ORBI dy b ARkl hgideast one
cgfigotiorapngiremadund(Chyl , preferably al um num al kyl s,
chlorosilanes or SiCl4, or else nethylal um noxane.
Appropriate treatnent nethods are described, for
Seieiegiompounds BOwRIOH 32@BIB.to Eaet with dregasriocycippitediény! complex A) to
B ! ] Y [ E

Rl s CRC DR, SR A g o for BB % 38Rb s such
2% PUBFT ARG HGBHEChPIgadseiHatd. @B IanicLrmepunsinayinga Lewis-acid
catioh iocan iget cawpobat epntaining BNEET addf assdatiorca gel s with

sil anes containing nitrogen-, fluorine- or ‘

sul f ur - cont ai ni ni groups | eads to correspondingly
ARBHMnCsaes il s E%?Sg@l © dtfr foa Pl g EAMEC W p peictibed in WO 00/31080.
Pamitedriyaksulsitehinasndsi anedpendhaih dedcipadiyeih@&hé canawtledsSof the for-
rr,(JF.(g)l.ggll)yethylene, pol ypr opyl ene or pol ystyrene) can

al so b used and are preferably |ikew se freed of

adhering noi sture, solvent residues or other

inpurities by apprdﬁﬁLgte purification and drying

oper ati ons before use. h@4p@;al§p_pns$$%le to use X)
functionalized pol ynpr—supports}, e.g. ones based oh

pol ystyrene, pol yetRyl ene or pggypropylene, vi a whose
functional groups, for exanpl e anmmoni um or hydroxy

groups, at |east one of st conponents can be
fixed. Inorganic oxidesg suitable a$ support conmpongnt
B) may be found anong t Ooxfles ot el enents: of gr 8ups

2, 3, 4, 5, 13, 14, 15 and 16,.of the Periodi c Tabl e of

the El ements. Exanpl es of oxitdes preferred as supports
inclggemsilicon di oxi de, al um num oxi de and m xed
wosedesRof t are cetheindprenderdly of eneanalhennd fufPp-aksyligragnpreferably a
magnesi um Ogethijit @H}l,%ﬁ@dscﬁh;ﬁ&;r&ﬁ{ érﬁiﬂ@@mih’@égerq%mﬁto 30, prefera-
m xt ures. C&hgr %Ro?ganlc oxi des which can be used
al one or in ¢8ABPAAtTon with the abovementi oned
preferred oxidic supports are, for exanple, MOLCaO
AsppicartyZiseR| alamigxandg@Bround irimethylegsindrares of .
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As solid support materials B) for catalysts for olefin
pol yneri zation, preference is given to using silica
w@edos/oss9ee particles whose size and struct ur ePCEER2004/014226
them suitabl e as supports forzplefin polynerization
can be-produced fromthis material. Spray-dried silica
gel s conprising spherical ag glonerates of smaller
’ r particles, i.e. primry particles, have been
TERL FherB Bl ooy oR e B S o e 2 son-
lipreoididlietkluricl/rowittoedtel nagndel e eligeseric Bumtroemegppp@ndedbtained in
tHHARBOATE $ RS foRth Bf MXEFRLAbN firsr ARTyORIcFiNRBIecules of various lengths,

saﬁgtlﬁéﬁl b%r%qeéalsr%qdlaﬁ g\%%rﬁ'{%ﬁ%arég%% WHOt 2 Qﬁrlgjptsecah glsg be present in admix-
Uy Gl QL0 €8 EREs - ¥ HEIPalhise Skyisusnirexarg pteraratiets uitaing as com-
bt cPdre QEM&E&%IIJ%@B‘E . Brucite crystallizes in a

sheet’ structure with the netal ions in octahedral
FHEIEB05 e RES AURBNaxaRes i Wieh somssil thedwRieepr g U R@ik3)$ have been re-
placeushy hyiitogeroatbiys ey@lroyy,&qwmcknb@)b;a Bmk rédieisash akeds aded as com-

: c n talcite, s gnesi um

DS, HELD9:REUoh ool ARl BLE BB RE";

whi ch the packet of layers gains a positive charge.
It has BednSo@RIND 88 8daREgddYs toRe &l REtRCYMUpERa@ER) ERRIXELA) and the
aEJ% %§< hneerc ngtglﬁthser%Of oﬁs?,/tﬁtt% l%Zr%it ! %l% Ié)q : me lfl%g‘ﬁ{; Saluminoxane

A et weeh POEE A RBET T BTG BFHEHB¢ §
compavagmiagiding iy @vminum dikudistdpratest, to thatirasdittn nual érmliieymono-

Jdbpal iR thef I ) : .
¥ _II_ p@hté@gnmn%lexh%‘#ﬁ?(fzqi@r%‘?ﬂzzo% {C?f/\,}%)' 1508U! BreMdbly)irofr0:1.to 500:1 and

2HMILT ) 2 3+(OH) 4> \ i ch have a sheet
'%&ﬁ“ﬁ?&'ﬁh?“éhearﬁﬂéqfwwyﬁ4|%'I11) is a divalent netal such

as My, Zn, Cu, Ni, Co, WMr, Ca and/(c)r Fe and MII1)

is atrivalent nmetal such as Al, Fe, Co, M, La, Ce
Adwirpslassrof syitaple agfvgiiRaomperentsd)isre Rdeprgalypingxages. Ahgsg can be
peparientferskinplesdy atitiemof&oeh 006 fo3.2 dugivelBas gewaer, plafrably from 0.8 to

i y i1 ni i . r . (AYA .
12%%}(@&#% b%at%h%ng%legﬂof%mpnég@ {ofargo@nﬁ}lihﬁén%gﬂ’ éﬂ?’rﬁgurld, m. partlc,tular
trirePYtylalimi ™ pidew EmperaiuresguglSIsIWD Crgushopmpeus gt theisuse in
olafirepayrgibtibnakd RSB GH examplk KOWIED/24TB8D.Mhe ankyatio of aluminum
6 I?!fef }%yé%g({/a%n%%xa% golm %Lﬁoetro tl'Tc’el'ua];r]lgi{ioenSmgtgl f%lmy tfﬁg Imoﬁécp/acrapentadienyl

sul'fat’es,” 1 norgani ¢ anrons such as, n particular,
CBRIBOMNAS esuatiyig %@g’@ﬁ&?éfphbh‘atoe‘l,ooﬁi rrefgeagly fiom O g 80:1 and in particular
inthk faAabefreh 286 @hodt . 'PradéreRliyBXas ERE 3lveR it RMG aShsBc@Bpentadienyl

" or 28 6". However, a mxture of a
mg%%lﬁlt%m%?ungé'h anions can also be present. O

Accordingly, all such m xed netal hydroxides having a
AS BeSg, Sichalgbdlvishpdl sleRRNESHAIVERH RFpounds of the formula (X!1)

M1CX1Cx20x3C (X“)

where

m'e is an element of group 13 of the Periodic Table of the Elements, in par-
ticular B, Al or Ga, preferably B,

X'€ X?¢ and X3¢ are each hydrogen, C—Cyg~alkyl, Ce~C1s—aryl, alkylaryl, arylalkyl, haloal-

kyl or haloaryl each having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical or fluorine, chlorine,
bromine or iodine, in particular haloaryls, preferably pentafluorophenyi.

Further examples of strong, uncharged Lewis acids are given in WO 00/31090.
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hydrotal cites for the purposes of the present
i nvention. Calcined hydrotalcites can be prepared from
whyasossabgi t es by cal cination, i.e. heating, DbRCTEP2U84/014226
of which, inter alia, the desiyed hydroxyl group
content can be set. In addition, the crystal structure
15 al so changes. The preparation of the cal cined
" hydrotal cites used according to the present inven tion
is usually carried out at tenperatures above 180C.
Comppandaatiais type gihich mre pertisaledy ysatll @rcohwondnt GieredotapesPand boroxins

sh@ﬁs&naﬂiylb@faﬂ@“t@aﬁ b&gwé&tr%&%o%n bEHIRA blftbRe i d’nﬁ?sﬂ‘to using
SS| air or inert as

r
ook ol s o B PR Bl Pl Sk oy 21 e ren s g o
corapayoss of thetfermaytsdXileid whzd XS X Heat D(ﬁ°gare idasticab brefeablyor
vgmﬁhgﬁkmﬁmQM@5g5§g0|tes firstly give off water, i.e.

drying occurs. On fur ther heating, the actua
cal cination, the netal hydroxides are converted into
StJiltHblemetrmburm!x ioles ,dn@feseb!'y piepartd B}nreeétnohy)dzﬁlmxmhmm Brps caipdunds of
tﬂe% ﬁﬂru%t(kﬁ v@rﬂh v@a@éroﬁéo'hol h?rﬁo‘? H@rf/ EWes tHB&{eﬁ& t\?a’uve%r&n r e deriva-

car bonate can
“Yf’&l ¥ietpoRgaiebangl especidy pexflypEipdedt @CQﬂO‘StEﬁﬁ §h¢r@fsm¢@g lobssticular

mcmrta:giél E)Idrr%s of Parculasly h&b@l\d@h.@ﬁhdé 28 ?erﬂéfﬁl@fdpﬁ%ﬁd 1by a

' heat | 5. 30
U A P S TS Rty Ryt o
plgs oIBOOTalans af grnfrickedsfafitha dareula TR with Bednated acids are, in particular,
triyeeh: @ﬁuﬂ|Mﬂ/§&t¥l§§€?%olcﬁm@@?§lﬂﬁwln@n/‘la&ﬁpérﬁé*@o H‘e@xfjmeth%nol

i va
'“K}telﬂlyfaf“m'wni’ﬁ h¥cﬁ%x ot A FA0%00 BFMARNIIoRtPae Y (iFqtyialimi-
ngretnentaflubsopheriohgnd tnxs&ﬂme/latmn@m/;ﬁanmﬁubropr&na &na triehylaluminum/4,4'-
dRLEEErAPkLYs particular from1l to
.§ F)ﬁlrt h(be'r n%?gg %gtrzﬁﬁ)fog ﬁt gH(g? 3 O0inpurities, for
exanple Si, Fe, Na, Ca or Ti and also chlorides and
Irsfuttfeat @able @ﬁlﬁl@nﬁ@ndbﬁrdﬂrcemﬁcmnds Gried Brr@s 0eiaCt red OH group. Ex-

aﬁélgg Qgc%lnﬁ]b&n%g %F%{p?ﬁam B(o?cfdmcogéidg %ﬁd E&In#Ec% n'wvg)érlt'c),ulair %orinic acids

nesi u

h%\‘i”l@rﬁeff@ﬁﬁ"rﬁﬁﬁgirﬁéﬁ ragipalsi Reekagwieded siaf@H.obt ai nabl e from

Condea Chem e GrbH (now Sasol Chem e), Hanmburg, under

the trade nane Pural ox My. 35 Preference is also given

StrengaubitArgasid-epscicis glitdbleas attivaiidgi compoings € elge inglugg the reaction

pltoﬂ@di‘sscff%rﬂ@iﬁintc%|d|vﬁth(i\%récﬁllv%teﬁts t@r aﬁ/émrh.wafhltrxén@pm&e%scnon products of
rans or.na

argalurggHtpltrﬂeﬂsé(bw r}tm: e&‘;‘é\éﬁ%’i s Of 359c1ﬁgglf]o§|n%tfag)@ P%{'g: ar perﬂuormgted hy-
dmm@bmanmunmmbatmesn@ﬁaM@WwenHyﬂbﬁwamammemhan@b@mmedw
hydrotalcites or silica gels enployed are generally

used as finel vi ded omders h mean p
SH‘?SH‘E%”&?@“%A‘FY‘W%" ‘% DEHOHHC ‘ﬁ]{‘ae‘?’%ﬁ?oﬁoif’pf"r'@ ﬁ%e cation of
thedorhBB (¥i) particularly preferably from15 to 100 nm

and in particular from20 to 70 mm and usual ly have

pore volunes of.from0.1 to 10 cnB/g, preferably from

0.2 to 5 cnﬁ“@g %6bSBJ%IfIC surface areas of from®H4

to 1 000 n2/g, preferably from50 to 800 n2/g and in
wh@tticular from 100 to 600 n2/g. The

nonocycl opent adi enyl conpl exes of the present

i nvention are preferably applied in such an anount
Mfhat the conceistanaddnent dfgrdupaihsi 16 o therferiadic Taipbiaheelements,

in the finished catal yst sys

Qito Q, are singly negatively charged groups such as C4—Cgyg—alkyl, C¢—Cqs—aryl,
alkylaryl, arylalkyl, haloalkyl, haloaryl each having from 6 to 20 carbon at-
oms in the aryl radical and from 1 to 28 carbon atoms in the alky! radical,
C3s~C1o—cycloalkyl which may bear C;—Cqo—alky! groups as substituents,
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temis from5 to 200 mmol, preferably from20 to 100
mmol and particularly preferably from25 to 70 mol

W@ensH58988 support B). Sonme of the nobnocycl openPE@ERIVYI/014226

conpl exes of the present invegntion have little
pol yneri zation activity on their own and are then
brought into contact with an activator, viz. the

" conponent C) to be able to display good

pol yneri zat i on Q90 GryCarfabioxy, ie<Crrabdm, sily! e metseetygstups,
systemoptionally further conprises, as conmponent C),

@ne or nore actis¥aintdyer SHP AL, preferably at | east
one cation-form ng conpound C). Suitable conpounds C

which are able to react with the nonocycl opent adi enyl
Zonpl ex A) to deavistageifron ditob,a catal ytically active,
or nore active, conpound are, for exanple, conpounds
uch as an al um noxan strong uncharged Lew s ac
(Zm i oni ¢ conmpouitd® ?‘Pe?\')%wtﬁ%? C{{éevﬁ"ge 50|Zdblggt'5f Qfﬁa%”h%{hor eq”a' to1.
I oni ¢ conmpound containing a Brdnsted acid as cation.
PastichllatiyrilasBk eatiess are carbgnipo satiobs, @xériunusaiond ard smfmth egtions and also

Jah&ncctfé?ig W&al%%rek&e ﬁar'tléhl%quén?ﬂ% m q%rotf ey p@w'éh)){methyl

um noxan S are en-cnal or ¢
oM ahE O AL A A -GePHETPBARAIED. {3y T ety pyogencoor
rativg dounteiang, lRpathMre)oRﬁGelRA@nasr & @aalko menghepe mMAFOH 9882, pref-

é?Lbbﬁ@Fak%g%hgﬁgor ihe o aI kyl group, preferab!y a

uty or |sobutyl group, and I is an
I nt eger fron11 to 30, prefera bly from5 to 25. A
s bavarigl rdndoprdirgehd bnicHs e Hl@@(&ﬂ;ﬁeﬁﬁmbﬁ&g a boron or aluminum

I Th I
mk‘pwndh dgrgg%g?ﬁﬁ% u: | evﬁt% aosgclﬁo% %ugﬁ nglw Farare@gté%mkéwo or more
Refonzer glgminumiagamso .ot watan R@d@ @Irmmrmn@nmcwvmlﬁw fnenbsedn iomizing ionic com-

@EREwitd the bdrén &Iamm b&n@um OKiBRGyeRPRARRe, %Psﬁioﬂﬁ@’ a base,
m Xt HJF es of bot ear

Ala=By B PR FephspEening b5t o0 SRR e RS ol v ora
nitragen heterbeycleelgadditah, agouah nwagound Weickaliewisa ceeaizavith the boron or alu-

ﬁlﬂmwn§§% Eér]ﬁé}mgl%p,pgngfgg}]t o ddg@dm x- 5 ture with

ot her net al usually a um num al kyl s.
Al um noxane pr eparations suitable as com ponent C) are
loromevepourals lcyntaiviay Bedbkied afity dshvatidmB pesferamgiideivid have noncoordmatlng

@LM&HOE%@%%S oA A d&%.cﬁgnﬁe@ en&!‘@ tglsxmog&a Pﬁg& 1AL 68l Fne de-

ave peen re
f%{?tv%fﬁfersqdl%ﬁﬁﬂs Gre T ‘Hféethlé%ﬂ‘ @wms N@h@imathgleymemmwm and

N RRnREHyRBhzy@mntdhiup @eeaRfdetiBvarlon e MakARe. conpounds  of
the formula (X) or (Xl). 10 It has been found to be

advant ageous to use the nonocycl opent adi enyl conpl exes
Rmpadls cordaiaihgianionixiaaien barrpeydasiss éra deseibecin VM BE360BAatre also

stifeBlets @B Sorledt &)0inQartRl M HiRAt AN 4 iR H3eatA HPBHAQX BB boratabenzene,

Preferred ionic compounds C) contain borates which bear at least two perfluorinated aryl radicals.
Particular preference is given to N,N-dimethylanilinium tetrakis(pentafluorophenyl)borate and in
particular N,N-dimethylcyclohexylammonium tetrakis(pentaﬂuorophenyl)borate;
N,N-dimethylbenzylammonium tetrakis(pentafluorophenyl)borate or trityl tetrakispentafluoro-

phenylborate.

It is also possible for two or more borate anions and/or boranes to be joined to one another or for
a borate anion to be joined to a borane, as in the dianion [(CeFs)sB-CeF4-B(CsFs)s] or the anion
[(CsF5)sB-CN-B(CeFs)s]’, or the borate anion can be bound via a bridge bearing a suitable func-
tional group to the support surface.
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conmpounds includi ng any al um num al kyl still present

to the transition netal fromthe nono cycl opent adi enyl
wW@eooplosse28)) is in the range from1l:1 to 1 000: BCT/EP2004/014226

preferably from 10: 1to 500:1 gnd 15 in particular in

the range from20:1 to 400:1. A further class of

sui tabl e activating conponents C) are

hydr oxyal urri noxanes. These can be prepared, for

addition of fromO0.5 to 1.2 equal ents of

F\}\’HP%ISU“BBF@P@PHPQ SPIPPYRASE) gre listed IPWOAIG3789& Nt s of

wat er, per equivalent of alum numto an al kyl al um num

PETRRA, 0 RRE ) Bl OB AW 2 O o

'QW*Fe?Oﬂﬂpaws centajhied Bri@niiéqi ymsrasmt!qnerrs meferadleércmlﬂo‘e@ ~20fequivalents,

%@ piefeablyl RdmWQ0 0 0/eddivaehts, hRSdah @l rﬁoﬁo@dld&eﬂgdléﬂy\”mnﬁw A).

from the hydroxyal um noxane conpound to the transition

metal from the nonocycl opent adi enyl conplex A) is

Suitakdd dojivating tdmepouadsg@ eisodmiliz botoo-alliGihuin cqrrrpeﬁrmsabd:ryas

dgt&é’( nlfgmgfoﬁt%&%og?@]%ﬂ{yﬁlaﬂé‘réx'afﬁ?l'e@ﬁf dubh bdi6- Elaﬂgﬁm oABbunds are

: grence 1s hi s case given t
hASF AgCleseABnYO%hENt adi enyl netal di al kyl conpound

A). As strong, uncharged Lewis acids, preference is

ltgé é’l%@p&s? g?%%\"f\ﬂ%ﬁregf %ﬁﬁe g&bgﬂ'{ﬂ%rﬁor(e?él c} \fa% Ccocfn %%dsﬁ%referred

an e
"t'ﬁérepé?m%w glumiprages in pajiculer @ﬁﬁlm@bmlnorarpa@ndtancfenlcaqror@ound in

pAltic@4r 0661corﬁénﬁiﬁgi‘tlhéEHthlB(peﬁ@fluXﬂe%en%@&lrQ@ Q:lﬂi@ l@n@’brﬁ‘a 8aBh uncharged
ary al Kyl ary
LQWQ ag?’k"f/Parp%g\%rg ?ﬁ?ﬂ}tl‘ya '%Olrgéﬁgnygé?r?rl]e each having from1 to

10 carbon atons in the alkyl radical and from6 to 20

B’éﬂlrth@iﬂo@c%eht@d@m c&ﬁMéer afbfhthe 9Jt1v§t’nb| %rh&ﬁmds C) are preferably
ori ne al oar

SHLF aeBi ety PosPERiehyiocede” RIneiem Seahsres! gpis. inpar

tisularomignesutotihee, gedanee Wexana diepisnacre rgikiuerthéraof\ D

OO/ 31090 Compounds<of this type which are particularly
as_conponent C) are boranes and boroxins such

Aaf%f”t@f P%ﬁSPW%@ &fean Bqiivaing ceiBPaRE Corhich PaPeYRyiapeAUs bR employed

aPaugpor B). Buctpsyefeais @nc evtaisedyiov eanipl, fish BE indA:AI @sids\by €dutment with

‘ E@o%rumagl oklggﬁrqd %U\Q@eﬁgﬁtfdhféﬁﬁétlgﬁtf&%x%;¥ é b§ %g%’%aol ?arﬁ;}n tetrachloride.
TP@PWBWQUO(‘)QT F‘)Chlshs'[@m*? @I@'e%l'@%d P exagite, )OS@%W@W%M i cal ,
prefer abI y tris(pentafluorophenyl)borane. Suitable
BRSBTS R - ey com
PW&@S@%) of fik @tﬁhmtmvelpiwe rrotonthinatiorawithvas isasttone Gpthemnastalyst D) which is
sgl;%'ble\f@fttlﬁélﬁn%rnzﬁlﬂh l)f O&indaf ik watdiyre §®ss)Mett5' UMF@% RtEhtalysts suit-

especi a fiuorinated al cohols and Sp olLs

E]S ('HQ egsf p%}gﬁf%ﬁt N 2p opﬁ:ﬁgalrcpgﬁex@nt @d%}ﬂ?lcé@yﬁtf ystem Posmble catalysts
Dparet inpattiauldryclassiedidiegoata tadsly sy isaspeord @bhivro mop biessaal Phillips cata-
I)éts]o'ased on chromium oxides.

Possible components D) are in principle all compounds of transition metals of groups 3 to 1-2 of
the Periodic Table or the lanthanides which contain organic groups and preferably form active
catalysts for olefin polymerization after reaction with the components C) in the presence of A) and
optionally B) and/or E). These are usually compounds in which at least one monodentate or
polydentate figand is bound to the central atom via a sigma or pi bond. Possible ligands include
both ligands containing cyclopentadienyl groups and ligands which are free of cyclopentadieny!
groups. A large number of such compounds B) suitable for olefin polymerization are described in
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bi s( pent af | uor ophenyl ) net hanol and 4- hydroxy-2

12' ,3,3 ,4,4',5,/5 ,6, 6" -nonafl uorobi phenyl . Exam pl es
wo@RoososdIesat i ons of conmpounds of the fornul a (DCT/EP204/614226

Brnsted acids are, in particudar,

trimet hyl al um num pent af | uor ophenol

trinmethyl al um num 1- bi s( pent af | uor ophenyl ) net hanol ,

* trimethyl al um num 4- hydroxy-2,2',3,3 ,4,4" ,5,5",6,6"-n
CORAf ‘B%ﬁ%ﬁ Wil No.t4 Fethripass, mtinuelgar searehiadiony piiemexes are
aaﬁduitablerfmimﬁwb@heﬁfbmmm pent af i uor ophenol and
triethylaiumnunl4,4' -

di hydroxy-2,2',3,3",5,5',6, 6" -octafl uorob phenyl
Pﬁgﬁ'sl#'%ffveNellisﬁlfefdmomn@ien§Lﬂ inghide cerhpavinga iraving @t Isast one cyclopentadieny!

n@ammm&dé?re @énefrehl? rdféHeid s hetkliocene’dbimpleke 2P a bl ISHYQUBUI metaliocene

und this type are boronic acids
ng@ eSralrentl %Seacgg(% ormu (%&?tl cul ar borinic acids having

perfiuori nated aryl radi cals, for exanmple (C6Fs)2BCH.
StroR§3uncharged Lewi s acids suitable as activating
conpoukds (@) aR % include the reaction products of a
bor oni € aek@mmtf1tmn equi val ents of an al um num

trial kyl t he reaction pr ts of an al um num
R#%a#ﬁ% | M@tmn eqU|vaIengg%2f an acidic
fluorlﬁht@c, particul ar perfiuorinated, hy

dr ocar bo Conpd%nd such as pentafl uorophenol or

bi s( pgmeaf | ugr ophenyl)borinic acid. Suitable ionic
conpounds hawjitylew s acid cations include salt-1ike
compoungs_ef t he ¢ation of the formula (Xi11) [((MT)Q
1Qf +4XI11) where MC is an el enent of groups 1 to
16 of the Periodic Table of the Elenments, QL to Qz are

i ngl atively charged gr s such as G - (C28-
Wﬁ?ﬁ?&?‘%/ supttiepiprend Z{WFS h%ﬁﬁ‘gﬁgfa‘ Ing ragapIngs'ky| , hal oal kyl

hal oaryl each having from®6 to 20 carbon at ons in the

vyl adEsQ@Jmu?rpglrtfoﬁgm HafbiGhn Q\I%n@nb%bﬁl fgﬁtdld?rbtchr%m M molybde-

al kyl radi cal - cycl oa

- al kyl QH“BGb%'“giée”sﬁft?é‘t‘%'@cmlfé’ﬁ?félr%’ﬁl3d’égﬁ Pe@‘id’c g and the lantha-

Bl kOXy, Céide15- aryl oxy, silyl or nercaptyl groups, a

is an integer froml to 6 and z is an integer fron10

o0 5, d corresponds to the difference a -

gr eat er {SHERNGr chiRfjnglbrargne, iodivgr hydeagpa 3931cu§@f' lﬁz CW‘a'ke”yl Co-Crs-
cati ons atyk akgsarigaiingrireat! it® NScarEeonuim Gataignsartand from 6 to 20
sul foni um,g &aﬂémﬁﬂﬂxﬁgﬁﬁ cationic transition netal

‘conpl exes. Part nt'i on n§g¥be made of th

tri pheny Rt Hy’rNPea'3| o twq reicals Ky oFm agtbsyhrtedg Uf‘?rﬁ’és’“t“ted diene

1,1 -di (rjregdnyhﬁ partiQCL B Y |3-déid igind, dhEte rw:s:ﬁemébkem@aw or different
noncoor in particular boron
conpoundéﬁcgéég&e'&g%ﬂo%%gn&%errled in WD 91/ 09882, pref

erably tetraki s(pentafl uorophenyl)borate. Salts having
EFOEFE 00r diafatatigaridhi P AS rectd thah 56 B tPEERASHREpHAYLS or nitrogen, pref-
corrblmngra Q%%Qn or al um num conpound, e.g. an

al um num'a % With a second conmpound whi ch can react

to link two or nore

T

t is 1, 2 or 3 and is such that, depending on the valence of M'®, the metallocene

complex of the formula (XIV) is uncharged,
where
R®®and R™®  are each C4-Cqo-alkyl, Ce-Cys-aryl, alkylaryl, arylalkyl, fluoroalkyl or fluoroaryl each

having from 1 to 10 carbon atoms in the alkyl radical and from 6 to 20 carbon at-
oms in the aryl radical and



boron or alum num atons, e.g. water, and a third
conpound which fornms an ionizing ionic compound wth
W@ b@shossoesr or al um num conpound, e.g. PCT/EP2004/014226
tri phenyl chl oronet hane, or opggonally a base,
preferably an organic nitrogen-containing base, for
exanple an am ne, an aniline derivative or a nitrogen
’%}gt ergcycle. In addition, a fourth conpound which
i K se Freerdhsindgrendaniieolisns aipthsr. Gat-Cerralliyli i tohpembdred cyclo-

e.g. pentaidyl sreyasiienphice aay bauaddad, & Qniig GOMRARSstituents,

cont ai ni r cids_as _cat ians. efera : .
li kewi se a@zélgﬁ%ﬁ@b@%‘gfzﬁ% i Ag aﬁ:“éﬁ'&ﬁt"&? I8Rd 1o K ahappigrasn the o
aci d, pardiiratiaad frpmSiie? berseoniatones iy e and part, R RANEIR®:),, OR™,

5 amne or GBIRTL BRBewharathe\befainic PERlRIR'RRTAL) ARSHABstituted by

N, N-di methyl ani linium N b hyl cycl ohexyl apmoni um

and N.N-d ?%ﬁ??}sﬁng)éﬁ@f Ir%\c’r'\#?grf? u’%maﬁéoag?églar Vd“é'ﬁY(?g'F?l@'égaycﬂdso be
~ the | att é¥nadip forngarfigersixdsr ssvertmembaned tngi ami/a toovignal radicals R'-
+  heterocy® ®magpse phed B8 4 AR sixNor WE RGP BorBlySI8 which con-

sui tabl e as nen LN particular
di met hyl &A1 %Eﬁ%ﬁ?“&#ﬁ%‘&éﬁ?@%@p GPnssting §fiN. P, O and S, where
10 porat abenzene. Preferred ionic conpounds C) contain
FRSor at es WY elicher! @k bé RaScalor@irBehdnt aFd 23k A Al ¥kyl Co-C -
radi cal s. Partjcul ar [%fecreqce is given to
N, N- di netcyﬁ}?aéml ?F-— 15&8{, 1—C4~alkoxy or Cs~Cp—aryloxy and
t et raki s(pent af | uorophenyl )borate and in particul ar
N, N- di et hyl cycl ohexyl ammoni um

etrakis t af | yorgphenyl ) bor at e,
| N- di rreﬁs'ﬁ‘%%%%z{j?rﬁ&l%ni um

tetraki s(pentafl uorophenyl )borate or trityl
t et r aki spent af | uor ophenylﬁ\a@r ate. It is also possible
for two or nore borate ani oNs and/orR‘tS’@ranes'to be
joined to one another or fog®a borgte anion to be
joined to a borane, as in the diapion [(C6Fs)
20 B-CBF4- B(C 6Fs) 3] 2" FgrsomE ( OBF5) 3B- CN- B( C
6F5)3]" , or the borate ani canglfe bound via a
bridge bearing a suitable fungt onal gf'dup to the
support surface. Further suitable activating conpounds
C) are listed in WD 00/ 31¢g8° The ampunt of strong,
uncharged Lewi s acids, ionic conpounds having
Lewi s-acid cations or ionic compounds contai ning
25 wBemenistredicalei ds as cations is preferably from0.1 to 20
ipval e r f 1 uivalents,
Dt on e R ero 8 bbb G B 2 7
Sui t abl e MEEPRPE CYIRFIYSHBIRRESMCNNigh Bi@Y Iniém baer C+—Cro—alkyl groups
bor on- al vebubHIUERETOMBITSIKEMC IT&S,;~aryl, arylalkyl having from 1 to 16 carbon

of ' such Byt S8 EAMAGTU) 2L SR s L RC o o

1

[

of such or4§n- | _ ounds are t oal S
30 in WO 99PF641ASR("ts PR “ad, wherp desrgsinis regicals” i X troayessod substi-
g| | ft he &W}@ﬁﬁ@bér&%d/oﬁ%k&cﬁc}aﬁs@Dﬂmﬁ)Hé‘r‘ﬂ@la@)ﬂcinal radicals, may
referre Xt ur .1 se. al um noxanes, . in L .
part1 cul 570 BEFIEE R ERIRREE Rl MREE b Dot ppp viomal -
in parti 83l$ Br -Rnemaoittiaings taderinteefive-, six- or seven-membered heterocycle
tetraki spentedtdistod: eRBEIAY kiR Be @RJuPBonsRAY &N, ®, O and S, where
35 Strong uncharged Lewis acid, in particular
tLis(pentafluor op1I;1Deny[ ) borane. Both the
Rnonocycl Bgepdicati Rnydre entishlex differapt aar dret ¢vsh etGwatkiinGs—Cao-
conpoundsyciahikil €.-0%:e59r 8Ry-aieRforidl-@,sPhugnt .
preferably an aromati c hydrocarbon having from6 to 20
gar bon atons, in par ticular xylenes, toluene,

Epe&?fDane, ateeanegrbdnap heimerethaa omd &Y tr B'°t lh@hephorus or nitrogen, pref-
40 erably carbon,
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A further possibility is to use an activating conpound
C) which can sinultaneously be enpl oyed as support B).
w@Eamh/0s8p28 ens are obtai ned, for exanpl e, from BCI/EP2004/014226
i norgani ¢ oxide by treatnent ?@th zi rconi um al koxi de
and subsequent ‘chlorination, for exanple by neans of
carbon tetrachloride. The preparation of such systens
“is described, for exanple, in WD 01/41920. A |ikew se
broad product spectrum can be achieved by use of the
antrosyclRie ahadi>asysnet R Bh SXES-AY_ gbut RerRResent
invention in conbination with at |east one further
Q%t alyst D) which is suitable for the polynerization
Pf olefins. It is therefore possible to use one or
nore catal ysts suit able for olefin polynerization as
opti onal conpopgnt D) in I&—Ja@ abal yst system Passible
catal ysts D) are, in partfcul %r, cl assi caIR R
Ziegler-Natta gatal ysts -haged!egn titani umrl\%d@d ‘
cl assical Phi'f'Tips'cata T'yst stased’ on chriom u

oxi des. Possi bl,g conponentsp D) sg@re in priAthl&wal
compounds of Rransition retal & of gr oups to T2 of
the Periodic Table or the | anthani des which contain
organi ¢ grougs®and preferl8Py form acti ve g8t ah¥f3t s
for olefin polynerization[after reaction Wﬁth Fhe
conponent-s—Q)c+4-h- t he presgfcecef- A) and—opj-ionally B)
and/or E). Tmese are usually conpounds inlmhicp at

| east one nomgdentate or pBPydentate iigagd™ sxBB®und
to the central atomvia a signma or pi bond. Possible
I i gands i nclude both |igands containing

cycl opent adi eny ’é{agu%mand | i gandsgnhi gh arg free of
f

cycl opent adi §nyl Jroups. A | arge munb of Rsuch
conmpounds B) Isuitableifor olefin pglyney] zi% on are
descri bedn emTRev%‘ZUOO,, VOT—,‘A ’\QNG"\I/W—
Furthernore, Imy tipycliear cyci opentadi epy! icqnpl exes
are al so sui fabl kforRolefin pol yfer Z%tlé{OR.

Particularly well-suited conponents D) include

_ 0 @i Ng ak | east_ one_ cygl opent adi enyl .J.i gand,
'ﬁﬂ cﬁ% Dgene‘r ’g'IRI % “rcé?'eﬁ“éd‘Q‘o“gTs =ﬁ%(?’a""l $%é¥‘@1&* =C0, = PR™™ or
=C6@R' Exes. Particul arly useful netallocene conpl exes
are those of the formula (XIV) (XIV) MDXD where the
E’/ﬁurbSt ituents and indices have the follow ng neani ngs:
Bis titanium zirconium hafnium vanadi um
ni obi um tantalum chrom um nolybdenum or tungsten,

ror_@e el enenl i @nichi mefe;)’en%notﬁﬁfegﬁraj .}o%frer-lcl; ?ﬁ@h]Za ﬁﬂ%e&%ﬁam, a

| ant hanides, XD 1s fluorine, chlorine, ,
i odi ne, hydFBENSTbEroRR.G CGirkytalkylgous 6 Caterfyproalkyl group, a Ce-
C6- C15- ar yLy—tlokoanapylp, haps-Owg-aiy givud, 4 ©-CO-airaxk@up, a C-Cqs-

atons in th t . anck T carb N
" the. aryl T5r Sy 8o P R Rt <852k Rl B, = c.
XD form a shstveliewdoerr drsunSetadhvtasd ogHe AW iagiasrat radicals to-
i n particul gether with Sretit@Meconh@ingthed iehmt heatiradl 6alnsatfrated ring

are identi cgévir%rfromj{oq%%gltooﬁggmg’aay\dbe joined to one

anot her,

M2P_p*P - are each silicon, germanium or tin, preferably silicon,
\ -
A is — 0 —,—S—|, \NR22D, PR*" =0, =5, =NR*®, — 0 —R*,
— —



10

15

20

25

.30

35

40

EID_ 5D gre eac | carbon or not nore tnan one [=ID o
E SDjs pnoS pnorus o r jtrogen, pref erably carbon, t

w0 2008/05820r 3 and is such that, dependi ng on tPEI/EP2004/014226

val ence of MO , the netallocgpe conplex of the

formula (XIV) is uncharged, where R6D and R7D are each

Cr Cl0-al kyl, C6-C 5-aryl, alkylaryl, arylal kyf,

* f1 uor oal kyl or fl uoroaryl each havi ng from1l to 10

carbon at ons—iNR*The—dIKi/h oreadineustitaied, stbgitnt®! ¢rdus@ heterocyclic
carbon at onpgkfstdriievdry! radical andR to R are each,

i ndependently of one another, C - C22- alkyl, 5- to

7-, menbered cyclo- * alkyl or cycl oal kenyl whi ch may

R¥ turn beartheQedical CRGS awi dayti, ingepangsntiasf sneasibthey ©MG-alkyl, Co—
Cc2- C22- al | . a ls awngfrom
1to 16 carﬁn}éa{ (?%T%aé@g}é & EWIQ’J(M éhfrom 6 to

21 carbon atons in the aryl part NR8D 2, N(Si R8D 3)2,
RABD, OSi R GDW8rogsh, R8—Covaliel éa—tdleaxyr\gtaasﬁ may iadirs ats C,—~C—alkyl
RID-RSD may ooh30.Dsiibatd dit.ad Dyolpaens. and/ or o
radi cal s Rlﬂ In particular vicl g radi cal s, may

al so be joined to forma five- six- or seven-nenbered

'dl ng, and/ oris t wovheh@ihialen nesdibstialten, RidStituted RERse@lyetdrecyclic ring
joined to fg H{g\égobe@ X- or seven-nenbered

het erocycl e on tains at | east one atomfromthe
group conS|st| ng of Ny, P, Oand S, where 0 R8D the

ar §eiradidets FRBBhRT® togethetdtrivi a:a«‘k’SDergraﬂxpf ferent and are

each Gi- Cio- alkyl, C3- Cl10- cycloal kyl, C6 C15-

SRR Fal B o

HRUBES 7 910 250 ik BnsuRE Ty eRIF el oROD e Memyalrc@r@a%ﬁ ring sys-
tern dejpe tsteddhialn Heterediemamnan the rgroub)t&fs&ﬂr&ﬁof o@gen uBdr nltrogen and
p\ﬁ#%hms ad&ﬂoq to cg%Bn g{omém txé: 6%8 Ex%lw pk%srof g{ c| xgk% gd Xeteroaryl groups
whisghsai t;q',r@qm fsom @e to@RP nitraddentgnhs ander a AR oragrxygen atom as ring atoms in
aabiidrab kirborh@Y¥h B el 0, b-thiéhyll 8-pGRI MNisoxazolyl, 5- -isoxazolyl, 3-isothiazolyl,
S-isothiazolyl, 1-pyrazolyl, 3-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl,
4-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl or 1,2 4-triazol-3-yl. Examples of 6-membered heteroaryl

-groups, which can contain from one to four nitrogen atoms and/or a phosphorus atom, are

2-pyridinyl, 2-phosphaphenyl, 3-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-
2-yl and 1,2 4-triazin-3-yl, 1,2,4-triazin-5-yl and 1,2,4-triazin-6-yl. The 5-membered and ‘
6-membered heteroaryl groups can also be substituted by C-Cyg-alkyl, C¢-C1g-aryl, alkylaryl hav-
ing from 1 to 10 carbon atoms in the alkyl part and 6-10 carbon atoms in the aryl part, trialkylsilyl
or halogens such as fluorine, chiorine or bromine or be fused with one or more aromatics or het-
eroaromatics. Examples of benzo-fused 5-membered heteroaryl groups are 2-indolyl, 7-indolyl,
2-coumaronyl, 7-coumaronyl, 2-thianaphthenyl, 7-thianaphthenyl, 3-indazolyl, 7-indazolyl,
2-penzimidazolyl and 7-benzimidazolyl. Examples of benzo-fused 6-membered heteroaryl groups
are 2-quinolyl, 8-quinolyl, 3-cinnolyl, 8-cinnolyl, 1-phthalazyl, 2-quinazolyl, 4-quinazolyl,
8-quinazolyl, 5-quinoxalyl, 4-acridyl, 1-phenanthridyl and 1-phenazyl. Naming and numbering of
the heterocycles has been taken from L. Fieser and M. Fieser, Lehrbuch der organischen Che-

mie, 3rd revised edition, Verlag Chemie, Weinheim 1957.

It is preferred that the radicals X® in the formula (XIV) are identical, preferably fluorine, chiorine,
bromine, C4-Cs-alkyl or aralkyl, in particular chlorine, methyl or benzyl.
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atons in the al kyl part and 6-21 carbon atons in the

aryl part, NR14D 2, N(SiR 14D 3)2 0 OR14D, OSi R 14D 3,
WERREHE3933 where the organic radi cal s ROD R1L3DPOEEPRDE®4226

be substi tuted by hal ogens apd/or two radicals

ROD- R13D, in particular vicinal radicals, may al so be

joined to forma five-, six- or seven-nenbered ring,

* and/or two vicinal radi cals ROD R13D may be joined to
The sYAthesisiofwich capiexes cars s/ eamiageb raetheristkapwt Pef G epreferably by
redeticrhof G dpBiopsatély subemated B)&ic Al @B icAMnloRewEH RisBes of titanium, zirco-

W%mﬁjmﬂ r% N P, Oand S, where 5 R14D the radicals
aprare 18 Ml or different and are each Cl- CL0-

al kyl, C3- ClO cycl oal kyl, C6- C15- aryl, Cl1-

Cral kOXy or C6- C10- aryl oxy, E6D-E10D are each carbon

n e than hos hor.us or
ARiorP s odop P Benst e cmBBATYH B F R €4S Rap
and Z1D together .forman - R15D V- A1D - group in
whi ch R15D 16D 18D ¥8¥® 18D R R R R R ,2D 3D, 2D
M2- - M 17D 17D 19 17 9D R R R R R R16D R16D R16D
R18D -C MD -O 17 17D 19D R R R R R16D R18D R20D
R16D R18D R20D_g3D MM R17D ROQN 81D R17D
R 1'9D R21D , IBD YD =BRIOU=BNRRL' u, =
AIRI b, - Ge- |, - S , =80 =S, =
NR bU . = 0O = PRIGRD: :Mﬂgﬂ)t’g][l b6D, where

(XIVb),

11D

. RSD R1D
3D
R150 R13D M1DXDt
R
\&D
R11D R10D

(XIVe),
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R 16D R 21D are identical or different and are each a
hydrogen atom a halogen atom a trinethylsilyl group,
W@2005/0589¢%.0- al kyl group, a G - Cl10- fl uor oai RFI/EP2004/014226
group, a C6- C10- fluoroaryl gyoup, a C6- Ci o- aryl
group, a G - C 0- a'koxy group, a C7-C 5-
al kyI aryl oxy group, a C2- Cl10- al kenyl group, a Cr7-
© C4A0-"aryl al kyl group, a C8-,,CA0- aryl al kenyl group or
a C7- C4o- a]kyl ar¥\group or two adj acent radicals to
gether with the atorrs grnecting them form a saturated
or unsaturated ring h 0 from4 to 15 carbon atons,
and 2 DH .4D are eg \v" TR, gerrranl umor tin,
preferably silicon; AlD jis ® , NR22D, rP>DR22D _

, - MD22D , 22BpY¥=0 =S,R= ~1D ,
PR22D 2 or an unsypsti tuted, %thuted%&{%sed

het erocyclic ring s terg ere R22D the radical s R22D
are each, independentlyAof one another, C -Cl10- al kyl,
C6- Cl15- aryl, C3- Cl10- cycloal kyl, C7- C 8- al kyl aryl
or Si(R 23D)3, R23D is hydrogen, C -Cl10- al kyl, C6-

ADPSg theropmpoiiide af thafpriyie dliya), iedigklagprefe@ned ik glven toghesgrswhich
Mi3 substi t ugntshies, vé?%dluﬁl&cm‘émlnoal kyl, 0 vis 1 or

when AlD is.an, uns stitut d or fused
Xhet erocycl i (':S Crhfor'@e ;&Sg“ yﬁr@&%’f@% rﬁry ¥ the
tradi cal s R4B &#@@RI2D t oget her form a - "'R15D - - group.

RALP HPbget he%ré@abihh)tdﬂ%eh’ ra QQ%I@]@ ?w&%oeﬁﬁédrw k&R form a sub-.

forman amn ther or phosphr ne. However,
A1D may al sSﬁBtgggr u“ﬁ\ﬁt?htﬂgg% BUC& P Psubst i t uted or fused

het erocyclic aromatic ring sys tem which can contain

Ah\%h?fr@f&aﬁ%ﬂ@unﬁé 8fthd R ewm CROSIeadd ,51 .vén‘ to @48 B Which
nltro en and ghos hor.us |? |t|onto car bon

torrB in t h& WG 2Eseaim Woadem ¢ Rl 8 hEup el
Xhet eroaryl dpfoos, ethiriok, Qaa@—elbrttoabermzrlr@mwcmadlcaloXP om a substi-

ni trogen at‘RH&:Icﬁ'ﬁgérﬁgtrt@eéb{Jﬁ&gneQQarﬁxygen atom aS ring
atons in O addr&ron to carbon %torrs are 2-fur

to-thienyl, Z£Q)Mesrss of caomum gdisiwise 1 ¢4 %fsﬁré?f I l,
RE ios61 hi azokd eaet&ihydmgemrcamrayqyr, CECpymadi®Sl OSIR®; or Si(R™); and
RS gyr@zol yI are%a@ﬁ/ﬁﬁl?n%@?( O1~ %p&@l %) —aryﬂ\@i Z@SYFWD or Si(R"P);

5- oxazol yl o hi azo razo :
oh worﬁca%lﬁ y|to R4 apwprcﬁazgq F§,| togethe;hwa%g@%”rrng form an rndenyl fluorenyl or
slhsBiutedincady! az loredyl\slystert, 2, 4- oxadi azol - 5- yl,
1, 3, 4- oxadi azol - 2-yl or 1, 2 4 triazol-3-yl. Exanpl es
of 6-nenbered heteroar ups, which can contain
The 8RR RNBIS S tredermul W@é@ r‘1"hé‘(f‘ ar?scvaﬁreﬁﬂad'eavlwef@br%? lggntical are
pationgriyasefus 2- pyri di nyl, 2-phosphaphenyl,
3 pyri dazinyl, 2- pyri m di nyl, 4-pyrim di nyI ,

yrazi nyl 13 -triazin- and
EIarQP'ﬂs ‘ffrP?%"Elr"?flyfy“ﬁ?fP' coppgungs Py Pfégéi fRrnmig, (X1 gpelude:

| bil(cilcldpehtadRAIBRGmIUm, bifrieby RANRIRMIcANS bis(fluorenyltitanium dichloride,

bis(tetrahydroindenyl)titanium dichloride, bis(pentamethylcyclopentadienyl)titanium dichioride,

- bis(trimethylsilylcyclopentadienyl)titanium dichloride, bis(trimethoxysilylcyclopentadienyl)titanium

dichloride, bis(isobutylcyclopentadienyltitanium dichloride, bis(3-butenylcyclopentadienyltitanium
dichloride, bis(methylcyciopentadienylfitanium dichioride, bis(1-,3-di-tert-
butylcyclopentadiényl)titanium dichloride, bis(trifluoromethylcyclopentadienyi)titanium dichloride,
bis(tert-butylcyclopentadienyltitanium dichloride, bis(n-butylcyclopentadienytitanium dichloride,
bis(phenylcyclopentadienyltitanium dichloride, bis(N,N-dimethylaminomethylcyclopentadienyl)-
titanium dichloride, bis(1,3-dimethylcyclopentadienyl)titanium dichloride, bis(1-methyl-3-n-butyl-
cyclopentadienyl)titanium dichloride, (cyclopentadienyl)(methylcyclopentadienyi)titanium dichlo-
ride, (cyclopentadienyl)(n-butylcyclopentadienyl)titanium dichloride, (methylcyclopentadienyl)(n-
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6- menbered heteroaryl groups can al so be substituted
by Cr Cl10-al kyl, C6-Cl0-aryl, alkylaryl hav ing from1

W@ 2003058928 bon atons in the al kyl part and 6- 10PCHEPIN4/014226

atons in the aryl part, trialkylsilyl or hal ogens such
as fluorine, chlorine or brom ne or be fused wth one
or nore aromatics or het- O eroaronmatics. Exanples of

" benzo-fused 5-nenbered heteroaryl groups are

b5 cYRpEYRdiemyiiarimyichionde (uistereatesiieny T -cethmed-ony |

bﬁtytci/bl@l@ﬁtﬁhhtamméhlum7d1chhh@ &@@W]‘tﬁ:’ébftﬁdle@ﬂ)kl%ﬁ%ﬁﬁ' d(dhionde bis(penta-
enZI Z en

B ey DR ORERL K A RSO R oo

bg(eéhy@y@jgnemﬂdypyl)zgcqq\wmmhjqude disi- bu’qmyynopergadmmmgrlmm dichloride,

bib(t@hblhﬁl:}%b)ééntacﬁer@%lﬁérﬁ@h MlkhlorﬁEQMé(@@&Wchbpentadle %/l zrrconlum dichlo-

e Sngd e el gt st tleg LR

Ch%qpéﬁfé@yw’)@gmhlam dirkioride, alsherfyicytienenfadiesgiziremiim\Michloride, bis(1,3-
dﬁhéﬂﬁ@%!odeﬁﬁﬁféHﬁﬁtr&%funﬁﬁ&ﬂﬁ&é %E@lnn @}g@ rﬁethﬁé}@bb&%o@&%mrcomum

i GRS EL ISt S 1 oL B
diegghair¢oniim dighieitlerkiihgenfl)zreoniunedictidrider histefratydmimdamy))zi@onium di-
c%ﬂc@' ﬂﬂéllflud?ény@ﬂ?&bm% ’dlchlerldféa(c%l%ht%ﬁleﬁm rﬂéthyr]@gnclogg-ﬁé@l’ényl%rcomum’

esl s O

BEpRe e@y%%ﬁenwyeﬁ%{?%wgcwawww “SBonih Skt greyovclopenta-
dieaét-p@ylcysfopemtbdergppcopunn ditiabrdesshsdrietatiea) (yethyle-n-butyl-
cW&%ﬁ’@@éMﬂrc@ﬂlhﬂ%h}%MW bl@é\%ﬁ)&%ﬁﬁyéﬂ?lo)}dlotp@mb?igﬂyl Zlfcf)rcﬁﬁ}n dichloride

rom ocen
ae%w@fwgyg&‘cyfﬁeewaw Zé{cc("}%!“\/‘j‘c“q%idéffaé‘rd@ﬁ@éh% %Orr@waﬁns gmethyl-
zifgghmapmp8ddR MLDv Dt +1 5D R MIDX (XIVb) 1 9D 11D
10D R R 15D R MIDX (XI'Vc), 9D R R11D R10D5D R 15D R
MLDXD ( XI Vd), Anong the co ounds of the fornula
Perplagly usafa'rqoma%ﬁs opihefoerdn e8Ve) graghesenn 1Bick hose i n
which MID is titanium vanadiumor chromum XD . is
bl orizne, G - CA- alkyl, phenyl, al koxy or aryloxy, t
is 1 or 2 and RID to R5D are each hydrogen, Cr
C6-al kyl or two adjacent radicals RID to R5D form a

sub R 8D R0 R18D
S R
ILWD FLT?D ILwo

or = BR'"® or = BNR"PR',
M'® is titanium, zirconium or hafnium, in particular zirconium, and
xP the radicals X® are identical or different and are each chiorine, C4—C,—alkyl,

benzyl, phenyl or C7-C15-aikylaryloxy’.

Particularly useful compounds of the formula (XVlic) are those of the formula (XVic')
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stituted or unsubstituted benzo group. Anmpong the
conpounds of the fornmula (Xl Vb), preference is given

wao eooshsses in which IDis titanium zirconi um REREPI004914226

haf niumor chromum D X is fh orine, chlorine, Ci
-C4- alkyl or benzyl, or two radicals XD form a substi
tuted or unsubstituted butadiene ligand, t is O in the

* case of chrom um OthGFMAS‘ 1 or 2, preferably 2, R1D

& cs-alkyl, C6-CB-aryl,
)3 RNd R9Dt QR 13D are

to R5D are each hydﬂbcen
NR8D 2,«0SiR 8D 3 or R
each hydrogen, O s&B- ‘@ C6- C8-aryl, NR14D 2,
OSiR 14D 3 or Si (R 14 two radicals RID to RSD
and/ or ROD to R13D togetRerywi tR the C5 ring forman

i ndenyl, fluorenyl oy substdtuted indenyl or fluorenyl
system The conpo pds of t\he formula (Xl Vb |n whi ch
t he cycl opent adiBn radlcN1§XQre i dent i€BiS)ar e
particul arly useful .N\Exanpl es of particularly useful
conmpounds D) of thé?fu mufa (Xl Vb) include:

bi s(cycl opent ggi_en pm um bi s(i ndenyl)titani um

di chl oride, bis(T YA titani um di chl ori de
m anRum di chl ori de,
chepentiadi enyl ) ti tani um di chl ori de,

bi s(tetrahydroi nde
cl opgPit adi enyl ) titani um

bi s( pent anet hyg'cy
bi s(trinmethylsilyl
di chl ori de,

bi s(tri met hoxysilyl cycl opentadi enyl)titani um

wikehl ori de, bis(isobutylcyclopentadienyl)titanium

di chl ori de, (3-but enyl cycl opent adi enyl )titani um

the TR P R e 'dﬁnfgflr?éélﬁweweﬂ BISESREMMNIEIDPN) G -E mrAllyhr Cs-Cro-cycloalkyl,
dalf&Ihﬁl;thHdﬁ,, eﬂbjl Ss(obfqpﬁ odl bycloBetyh Ct-yd.6 864, ppgartisigpiesnyll naphthyl or me-

ltca% Rikylaryl, pref l 4-tert -
%}J t r4|° f t(;fy y g[y reenetr% ertlbsu ylpperH/l or 3,5-di-tert-butylphenyl, or

Qﬁ{éh@HFW@éW bls(tert butylcyclopentadlenyl)tltanlum
di chl oride, bis(n-butylcyclopentadieny!)titanium

&ﬁlFQTD' aq ldergfcgl(opg?fgﬁéhtca\(ng la%pe%glli %‘roeggxlc), a%i %rrgferably methyl,

e@V%F%P%%@Pﬁ#ﬂH&P@HWhﬁﬁ@ﬁh?ﬁ@?émﬁpentadlenyI) titani um

Adt eRlriagd Slend Dh(idanBelbindrtdisnt &3Cd=apPREd, ABERMMed b SaaidIpEBturated.
di chl ori de, bis(1-nethyl-3-n- butylcyclopentadlenyl)
titani um dichl oride,

Toe %@Ubﬂémf@m@ﬁw%nw@@m otihre MejrbeneaeH o e PrmuiaPi\(share preferably
sOhisainlea lrfthéigposmon the 2,4 positions, the 4,7 positions, the 2 4,7 posmons the 2,6 posi-
tlép yﬁfs g,ra;%nto% or%n% )2(5n6 ;?o%ﬁ%rl\sc%ce: lqupﬁe Q E)Oasdtgoﬁsp Xr t?1t b %ry %Jposmons in
Pergtai 1 thy 8| H@pémr‘ao\wéﬁw Pllawing pmbgdiompelinadt ©e pits efistkstiition:

um di chl ori de,

(cycl opent adi enyl ) (1- nethyl 3- n@utylcyclopetltadlenyl)

titani umdichloride, bis(eyel opentadienyl)zirconium
[

w2l

di chl ori de, bis(pentanet ypent adi enyl ) zirconi um
di chl oride, bis(methylc penht-adi enyl ) zi rconi um

di chl ori de, bls(ethylcyclo-entao'enyl)2|rcon|um

di chl oride, bis(n-butylcycl opentagi®nyl)zirconi um

di chl oride, bis(tert- butylcyclgpéntadlenyl)2|rconlum
di chl ori de, bis(isobutylcycl opentadienyl)zirconium

di chlo '

Furthermore, preference is given to using bridged bis-indenyl complexes in the rac or pseudo-rac

form as component D). The term “pseudo-rac form"” refers to complexes in which the two indenyl
ligands are in the rac arrangement relative to one another when all other substituents of the com-
plex are disregarded.



ride, bis(3-butenylcyclopentadienyl)zirconium
di chl oride, bis(trifluoronethylcycl opentadieny!)
waQ 2eososs9esn di chl ori de, PCT/EP2004/014226
bi s( phenyl cycl opent adi enyl ) zi ggoni um di chl ori de,
bi s(1, 3- di nethyl cycl opent adi enyl ) zi rconi um
di chl ori de,
* bi s(1-n-butyl -3-nmet hyl cycl opent adi enyl ) zi r coni um
FrtBen ssrmies of @p@%qprly useful catalysts D) (XiVc) and (XIVc') include:
mehyiinke it Cydbpt yth @yl aReMLAIRIBNe]) FehGIRRALING- ﬁhbmmbfwdp@ﬁadlenyl

!:O%%L}meé 5%?% I'}Xeﬂg e%legx nt a | ean%ggtaZ(jEerrn)gl?zﬂcol’rI\mm dlghnorlde methylene-

Is(In 'Z1 T Coni U
Hisi(ig EtnéQZr"'a}‘th @ji:fmj@ﬁymgtlzykpr@gﬁ(t@why;ﬂrotcclﬁn@liafrd@lum dichloride, isopro-

@'lﬁédlﬁ%ﬁﬁwtédﬁn? gﬂ}ebdﬁm lelqm&rlbﬂﬁ@ é/lldenebls(?a
tr&ngtﬁyflsolﬂcy& open’te?d1 é/ny z(lrcomurx dlcxlon epgggroapy t?engé g(%' reoni um

rﬂ%@b@%@@ﬂtﬂd@h)@ﬁwop(um dehtoyide yebmpwiderabisehy-btyicyarpantem

-« difn Ib’le@ddlLﬂﬁdlcfﬁJ@E hé’dp?d{:?ﬂldéﬁ@ffﬂ(@- heﬁmﬂ/&&pentadnenc?ll)zwcomum dichloride, iso-
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B R e R T o
rige rarogthyatantidy ipistayeldegntadienyl)zirconium dichloride, dimethylsilanediyl-
Ry :ﬁ&éhpl APBSMAASHIdAE CHRERRGBR QFRII AN bifoFR B WM conium dichloride,

| aﬂ?yﬁe@?q‘?%?ﬂw%w 1T Ep Rk eGP nsiEnPRrconium dichloride,

ethytehtbs(ietlaydminderad)sicotihe divbiorigsipioamktingdethylen-9-
ﬂ%r@ﬁ}lé}bﬂb&én[a%%ﬂ*}ﬂ@bﬁ@%%ﬁﬁ% d.%)%(hwswgﬁm.xaéeéef ul

RIS ST EBeBE LABTR SR oRte STty et by orgeserta:
drnR)ZRcapiunBRIMGD de rdirBMNRISIBRLRDs (MbBEthyisyctapt@tadienyl)zirconium dichloride,
dﬁﬁét%néHé@'*ylgrs(Sh@Bﬁ¥lwaogéﬂan§gf zln%rH Lg'ﬁ ?%P‘r]Er%%QIHéW&/lsmgdl%BlsB -tert-
bty Py m@}qyl@(zi%@nta@nybm@gnlura|dL@9|pr|deb@ﬁlf§WlsnIafgﬁ@y-[ms 3gert-butyl-5-ethyl-
c@lepettadiahyi yitcaniyin@icyilorifRa [im ethylsBaneyliyibis @f ridth gindgnelrdsniwh dichloride,
d‘n'ﬂﬁ &Q%H%#lglsgmlp%ptyﬁ{d%nﬁ g‘&%ﬁllu%fd#gmt&ﬁdé %fn&@'ﬁlﬁ@lléréwy%ls ZJTQrt -butylin-
dSFSfDF‘&O@'H’E‘ dighiariag, diethuisianrgidpisgarethindenyigigRnivg) Wigromiste, dimethyisi-
|4B8eli{his G-nwstioy- B&ﬂéﬁwlcyclcﬂfeefaekﬂ;b)hwcoﬁﬁﬁwfbydhlon@é kthethylsilanediylbis(3-ethyl-
5' iogpcfp@e%lloggﬁt?cﬁgn%’l nggﬁé{% d R?nde %e?ﬁl l}/aned@ g(%%ql%mdé}yl )zirconium
ShlDdeaiig! hal.sqanednma@(emwv 2 Ssberaingoigpphe e, dimethyt
sin2didbis Rety-h Bt ydrginesiyh zircokiup dﬁhlo@@memplwheallykmybnylblaﬁanethyl-
4% gen%§gys%%ortﬁ% G bl%aée %reth?ilg n&{sl anedr?ﬁs(@ ethz/ —E%Ch
bpwﬂpw@rcomﬁmm«c@}wqﬂe drphmy(squedlmlb]q@xryqathw Q—@pmzmﬂmzlrcomum di-
cAiBabel liphahIBigSedyyiBsd-ethyRy, %—béﬂ\@lﬂ&éw?ﬁlrc@funﬁi HiEhiedRNdipAdsilanediyl-
b%%rHEtﬁ}?hﬁ%a}ny% ?na& UJJC o&;gﬁcgrgp§€rlsﬁlélgegwg>§%f —S—phen)nmdenyl Yzirconium
dh‘ré*@@ﬂq @mémlglla@fzdl!lh@(%ejhwl—ahe(nxln%nyj zr@p@urprd@ﬁ@ruéﬂwwethylsﬂanedl
ym@stnlewul@ hephthifndenPestdriendicidi@e, ?dnﬂetﬁﬂﬁikaﬁédwrb'iswieh@i—zz -(1-
naphthyﬂlﬁenyl zwcor‘hur% glchlohde dlmeﬁwylsﬁanegﬁbls E-—propy1-—g (F[’ naph
thyl)mdeny!)z:roomum dichloride, dimethylsilanediylbis{2—i-butyl-4-(1-naphthyl)indenyl)zirconium .
dichloride, dimethyisilanediylbis(2—propyl—4-(9-phenanthryl)indenyl)zirconium dichloride, dimethyl-
silanediylbis(2~methyl-4—isopropylindenyl)zirconium dichloride, dimethylsilanediylbis(2,7~
dimethyl-4-isopropylindenyl)zirconium dichloride, dimethylsilanediylbis(2~methyi—4,6~
diisopropylindenyl)zirconium dichloride, dimethylsilanediylbis(2—-methyl-4[p-trifluoromethylphenyl]-
indenyl)zirconium dichldride, dimethylsilanediylbis(2—methyl—4-[3’,5'-dimethylphenyljinde-
nyl)zirconium dichloride, dimethylsilanediylbis(2-methyl-4-[4'—tert-butylphenyl]indenyl)—zirconium
dichloride, diethylsilanediylbis(2-methyl-4-[4'~tert-butylphenyl]indenyl)—zirconium dichloride, di-
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tions, the 2,4,6 positions, the 2,5,6 positions, the
2,4,5,6 positions or the 2,4,5,6,7 positions, in
w@asosiossear in the 2,4 positions, with the fol POWEPIY04/014226
nunbering applying to the sitggof substitution: 15D
Furthernore, preference is given to using bridged
bis i ndenyl conplexes in the rac or pseudo-rac form as
‘ nponent D). The term "pseudo-rac fornf refers to
r&%%ﬁ"ée@éy'bisk?wﬁxhvlcﬁ A-rst-uperhendiingghy-ritganiers dighleridendifethyl-
slil@r@d@lbrsem—g@ﬁﬁ-m 4r-@hamty\paemmeé1@i AVOSMEH dM@rmeaalﬂnetﬁle@ﬁedlyl-

b‘?s ?solorlogﬁ’%ﬁ 9 u al lﬂ %Tn@énggfﬁﬁg%%% gf:@%?irédcgy Lgiif {78 lelblS(Z-n-
bg}ya—4([§(ft§@bytylpim§1yiﬂ]m§myl}-,-érqu1ug|rg@qjlionde dlmethylsllanedlylbls(Z—hexyl—A, [4-
térﬁylﬁill@‘%[llb h@yikcbAilim @RAoHIB, @i‘n’fémy@rdnggyl(z—lsopropyl—4 -phenylindenyl)—

(Ere m%l%(yl—dijxgnﬁ gf?eng?zwcé/mu%}/g fg?é)rldetd’il metﬁyﬂé/ la)ﬁedly% 5—|sopropyl~4 -(1-

neetithy)) I'r@ﬁ@wr@f@emw%ﬂwa@bvfbvlmwgnll)amoermm dichioridainethyisilanediyl(2-
léfblpfdﬂ 104~ 4d-$ert—5'@}l@\¥hﬁjﬂ1@9r'| (— ZLM%ﬂﬂ ZhdrCm) l&'ﬁhyl Jindenyl)zirconium di-

g oe(i!ﬁ}, glm g\éISIangég&oggq?r?@Z—élég%g b}jty{pﬁenyﬁmd%y% %&—e?hyp—zl lf4 —~tert-butyl-
pbyeiliopenmt) Zidoreuny bipenideodimattnyleilaoedidi2i-idenropyl-—4-[4'-tert-butyl-

ﬂh@%fn@é}w)l Q—Q‘E@l@l—&([g"S’—bls—tert-butwphenyl]mdenyl)zwconlum dlchiorlde dimethylsi-
coniumd

B e R S L R
dith ohdeoariddhylens(@pis appapy i-d ¢t ebit-b (t @prenbliitdeh v -¢d-oéwt-a-{4'~tert-butyl-

pherﬂ:'l]ﬁ&‘éﬂy))ﬁr‘c&ﬁ@ﬁ‘ H*c!m)rgfe £Hdoaf éoCiﬁ‘e correspondmg dimethylzirconium, monochloro-
di enyl) zi rconi Um

”69”8% kéS‘PMPéy Z'fc%b'i“@BS’/P %”@ﬂﬁv )6" ‘%‘?H‘&ﬁ?ﬁ)"?‘ﬂdéowe&ﬁm'exes are pref-
ecibtyhlsed indles rac form. i
i sopropyl i denebi s(tetrahydroindenyl)zirconi um di chl o-

0 ride, . ' ‘
HPHERMRIFER FAYREHY YN eRiZSE by B1eHREh QU @RYIS) PTEfeeabtyi Rifpacting the appro-
pdatelplsowsitithesd, @ciiveilytinptsbdreamethis with haides dsfdemy:in) ZirdoGiom| hefium, vana-

ngnF*Hlo lﬁing Ptngréﬁ Cj)r cherlum Exam es f appro rlate reparative methods are de-

igetr rorn I rcont um
SEReH) BH 2l i EﬂeHWréﬂé’b @@egfe?tab%%egaﬁt@ 9)(3989% SRP-B -

di chl oride, ethylenebis(indenyl)zirconium dichloride,
| .
Ftﬁ%l}a r ) gm%&ﬁg@g%ﬂ%? go?rﬂgl XM/@ A& BB Which

fIuorenylcyclopentadlenyIZ|rconlun1d|chlor|de
“di net hyl sii anedi yl bis(tetra- 5

t hyl cycl ope
“anethyIS|lan§Jﬁgh§p&'%&Pﬂl qpﬁﬁkgbfﬁ%@&%gﬁ pent adi enyl

Zi r coni um dischloans. @e—c4—alkyl or phenyl or two radlcals X" form a substituted or -

di met hyl si | an@edupsthitsd Rraadndyibanac! opent adi enyl ) zi r coni
R di chl ori de,

dlnethyIS|Ianed|yI§ms(3 n- butyl§wcl nt adi enyl ) zi rcon
i um di chl ori dedi nethyl si | anediy bIS -tertbutyl -

5- et hyl cycl opent adi enyl ) zi rconsum @i ch| ori de,

di met hyl si | anedi yl |s(3 tert-bu yI - et hyl cycl opent adi
enyl ) zirconium dightbori de, R'7P R0

di met hyl si | anedi yl bi s( 2- nethyllnden§I)2|rcon|um
dichloride, O
dinEthyIsiIangﬂ;ghb¢§&25m§@@fwBylindenyl)zirconium

di chl oride, dinethylsilanediylbis(2-tert-butylindenyl)
zirconi um di chl ori de,

dwethyIS|IanegtyEb|§Q% %ptﬁyl ﬂdenyl)2|rcon|um

di brom de, di met hyl'si anedyyl

3-net hyl - 5- nethylcyclopentadlenyl)zirconium

di chl ori de, dinethylsilanediyl bis(3-ethyl -

t5-i sopropyl cyalopengradienyl ) zi r coni um di chl ori de,

di met hyl si | anedi yl bi s(2- et hyl i ndenyl ) zi r coni um

di chl ori de, dinethylsil anediyl bis(2-nmethyl - 4,5-
benzi ndenyl ) zi rconi um di chl ori de, dinethyl- 5
silanedi yl bi s(2-ethyl - 4,5- benzindenyl)zirconi um

di chl ori de, nethyl phenyl silanediyl bi s(2-nmethyl - 4,5-
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benzi ndenyl ) zi rconi um di chl ori de,
di phenyl si | anedi yl bi s(2-nmethyl ~4,5 -

whemziossdesyl ) zi rconi um di chl ori de, PCT/EP2004/014226

di phenyl si | anedi yl bi s(2-ethyl - 4, 5-
benZ|ndenyI)Z|rconlun1d|chlor|de
di phenyl si | anedi yl bi s(

* 2-net hyl i ndenyl ) haf ni undi chl ori de,

di met hyl si | anedi yl bi s(2 - methyl ~4-

RAMRIRP? ey | )a?el éa@t@ﬁlyd R cﬂlcﬁp!awl Serably methyl, Cs-Cig-cycloalkyl, Ce-
di met hyl si | an

phenyl i ndenyl jel %@3\#@ o%l(gh 3oPr tH% adJacent radicals form a cyclic group
di met hyl si | anéeling flyims4 to212 cambbhgloms, with particular preference being given to

4- (1- napht hyl )j R%@Wf’)%uh@@wudérﬂn&lhﬁh' oride,
di met hyl si | anedi yl bis(2 - ethyl - (1-

Paﬁ’ ﬁ‘ﬂ? E{Hs iU denéx%ﬁztbr@ %?Ifgrmﬂggg&d%ra dwtwgﬁqﬂeﬂv t?tramethyl—
cquemu:)ewl)(mwewlamma]iltamdm dicdlerjdeddimetnhiyit si | anedi yl bi s(2
Iane&iuyl{?«ﬂ%ﬂ yf'&}/]éi eﬂﬁg E @s}}f&&%ﬁ{ltgrﬁurﬁ GFBHB}HQ %‘émbl&’;r i de,
lahediy f?}f?@f?gmcw%emaﬁ'a {16y bty ielspiFrTCiNSFfe gimethylsi-
Iamhemmtétselmetrﬁylcwdmaneduew tﬁdérﬁ‘lamﬂﬁta:‘rhwlrn ﬂch%nde and dimethylsi-
e

AN TN Ryl or) 0. |

|sopropyI|ndenyl)2|rconlun1d|chlor|de
Adbthetdrypsf bamedhgd @k@(fé’rmula"(ﬁl\/ﬁYthiﬁar@ particularly useful are those in which

I rcon

Ngrlb Inzfﬁ;f)g?(l tg%g@{]ya%ﬁdy&or C wmlprelferablygm the oxidation state ilI, and

xa[p-trifluor Om?std?ﬁdmﬁé"@"')dr]an(yl'o??ﬁ‘é?ﬁﬁllc)r%Mr‘é@iBélér'm form a substituted or

di chl ori de, a edl bi S
methyM[3', 5' H”%@%Wﬁ? ﬁﬁ@nyl) zi rconi um

di chi ori de, dlnethyIS|Ianed|be|s(2 - methyl- 4-[4"-

tert-butyl phenyl]indenyl) - zirconium O dichloride,

dhet hyl sil anedi yl bis(2 - nethyl- 4-[4"-

Rt'ert - but yl phen¥{l i ndenyl) - zirconium dichloride,

di met hyl si |l anedi yl bis(2 - ethyl - 4-[4" -

tert-buty!phenyl]indenyl) - zirgfnﬂun1dichquﬁweRWD

di met hyl si | anedi yl bis( 2 - prop - 4-14" - l '

tert-butyl phenyl ]i qgg_yl) - Zir QgLunmdLathyLdEC___

di met hyl si | anedi yl b s( 2 * isopropyl -4-[4 1 l

tert-butyl phenyl]ingenyl) - zir @mlun1d|chlqpﬂueRwD

di met hyl si |l anedi yl bis(2 - nbutyl” - 4-[4" -

tert-butyl pheny!]indenyl) - zirconiumdichloride,

di met hyl si | anedi yl bi s(2 -RAexgj™®- 4-[4' -

tert- butylphenyl]lndenyl)l zqrconiun1dichioride,

di met hyl si | anedpy! ( 2~i-sefgapyC—4- phenyl i ndenyl ) -

(2- nmethyl - 4-phenylindenyl)zirconiumdichloride, '

di met hyl si |l anediyl (2 - isopropyl - 4-(1-

Aﬁ’a?ht hy] %I Edle;]}d >0 4!222" MetNRAP, ~— PR*®, or an unsubstituted, substituted or

4- (1- napht hy

di met hyl si | ane aﬂgqe ?gte OéYCEIg ?r%alf]trgug" ﬁgé F%rjprqgﬂc ring system,

tert-butylphenyl]lndenyl) - (2 nmet hyl - 4-t4' -

vtd ert- ﬁult yl Ipheméél1]drwlsm(1°);s2érrmn}%sumegi S[Lg?mt@tédi 8€used, heterocyclic
i met hyl si | anedi 0 Y b

tert-butyl phengl'rll Sy(‘g%eny ysbew%rg an%t hyl - 4-14" -

tert-butyl phenyl ] |ndenyl)2|rconlun1d|chloride

R taeEhydasP anedielatn rdgé@m11myé|ky1 c% c[1 cycIDaIkyl Ce- C15-aryl or Si(R®)s,

tert- butylphenxt% @ é ) f % %ﬁ g 12 carb
bis - tert butyﬁ Ré ?ﬁ? (5 5% (¥?Ff¥%ﬁ HWPB?% rp?%g carbon
di met hyl si | anedioys( 2 - |sopropyl - 4-14 -

tert-butyl phenyl]indenyl) - (2 - nethy] - 4-[1 -

napht hyl ] i ndenyl ) zi rconi um di chl ori de and et hyl ene(2 -

i sopropyl - 4-[4" - tert-butyl phenyl]indenyl)~(2 -

methyl - 4-[4" - tert-butyl phenyl] indenyl)zirconium

di chl ori de, and al so the correspondi ng

di met hyl zi rconi um nonochl or onono(
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scribed, inter alia, in the Journal o f Organonetallic

Chem stry, 369 (1989), 359-370. Particularly useful
w@ovposss of the fornula (XIVd) are those i n I/EP2004014226

is titaniumo r zirconium inggparticular titanium and

X D isschhlloorriinnCee,, ii-- C 44--aallkkyoyrllr-

phheenn;oylr two radicals X D forma substituted o r

R 800 SR AR A e
tem gyl I “figs chror@um. Verg partiguiar phefe?@ie is diveingo A deing 2n pnsubstituted or
sﬂbﬁfu@da@Fyall%l s&@uite@ |M|&QQSLB§@J@H &r %G&tlﬁ}’e‘arq]gﬂgl&or hridyi

uy ]I -cycl
oG8 BEion SReds ® THnaDY R H BB BB o)
8r(@di4cH, &heenmettgiqoinolyl), @ bging 0 pndibVA beingfohmmiun tFoefdiPed catalysts D) of

tﬁé{yp@é}eat(grqrﬁmol&ﬁIﬂqe‘ﬂ%f{q@%ﬂ‘\ I@;{cl rﬂgtﬁ rz[&ﬁr%sm(n%d?ﬁlgr -
%g%}?wl %G%P@&-é@qﬁ)yl%qbﬁeﬁ@dlﬁw ngur(n )ﬂo&c}ee'l 8 qumolyl) -3-tert-
boliy @ty syl etddliyhy{ch eiriiamne h:ym@wel D) ey, 3-(etra-

e %@%ﬁﬁ%ﬁyl#hﬁlﬁﬂg@iﬁcﬂ’o <§ 28 %ﬂh%et%bfdr?l%qenﬂc%orgmm 1) di-
chipdds &g gfénolydppr}q*gmﬂghr@jupr@l(ﬁédqcvpr(de 1-(8-quinolyl)-2-methylindenyichromium(ill)
dicﬁlbfcwmi(éhymﬁ?%ﬂ @QSQBth%ﬁWﬁ&rﬁlﬁrﬂlH)M}théh@émf{@-)qhnh&lﬂm BifYlindenyl-

s
Ll {51l Bl mhb 2ot S AR A,
(Ghgrdiyhberiendandecheinmien i) Idishibedee tH 8rdiinolyl)-2-methylbenzindenylchromium(lll)
dichideday H%é Eﬁﬁ&tﬁ@&&%l)@?@-ﬂ@i{yu ﬁ\@ﬂh?\@&lcw Qﬂé@éﬂy@ﬁronﬁmﬂ?{hlF@Ehlonde 1-
e Rede oL e oL (i el 102
niathtymninolgh)teiramaichinden pehrahooi) lﬂiﬂ:hloﬁn‘etgﬁ@& &arhythquu”tdma)mdenyl
c%hﬂﬁkl‘u%crﬁér@%% !8' b- met@’&qmég) f25m§tnyhﬂ r@@?ﬁoﬁbutméﬁf%@léﬂéls 1-(8-(2-
iy SOV i e BT A o RIS BB G ODER
eI dBhyRhR um @) dichicride( (&L @0 SR ui ) R2-Rrifbubifea e F8nf B i) di-
chloride, 1-(8-(2-methylquinolyl))benzindenylchromium(lil) dichloride, 1-(2-
pyridylmethyl)indenylchromium(lll) dichloride or 1-(8-(2-methylquinolyl))-
2-methyibenzindenylchromium(ill) dichloride. d

Furthermore, owing to the ease of preparation, preference is given to compounds in which R'" is
CH=CH or 1,2-phenylene and A'® is NR*",, and compounds in which R"*® is CH,, C(CHa), or
Si(CHs); and A'® is unsubstituted or suibstituted 2- or 8-quinolyl or unsubstituted or substituted 2-

pyridyl.

The preparation of such functional cyclopentadienyl ligands has been known for a long time. Vari-
ous synthetic routes to these complexing ligands are described, for exampie, by M. Enders et al.
in Chem. Ber. (1996), 129, 459-463, or P. Jutzi and U. Siemeling in J. Orgmet Chem. (1995),
500, 175-185.

The metal complexes, in particular the chromium complexes, can be obtained in a simple manner
by reacting the appropriate metal salts, e.g. metal chlorides, with the ligand anion (e.g. using
methods analogous to the examples in DE-A-19710615).

Further suitable catalysts D) include metallocenes having at least one ligand which is formed from
a cyclopentadieny! or heterocyclopentadienyl and a fused-on heterocycle, with the heterocycles

preferably being aromatic and containing nitrogen and/or sulfur. Such compounds are described,
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or AIDis -O R2: 2D NR 22D2,- PR 22D 2 o r

unsubstituted, substituted or fused, heterocyclic, in
w@aoosiosseesar heteroaromatic, ring system is 1 PCT/RPI®N4/014226

AlD is an unsubstituted, substdtuted or fused,

heterocyclic ring systemmy be 0 or 1 and RID to R3D

and R5D are each hydrogen, Cr C 0-al ky

%X acer t? L R o@é}ﬂ% é ngG C%és '8)5’8 ‘F%ar dt"&ﬂ%’Rﬁﬁ%ﬁdﬁég FFM%PR%V'

'@2“36 o ‘%é‘meﬁwbhmmml -frapavefitelensedrceniiyo dichterte, difkDyisanadiylbis(2-
h@ﬁén‘yllﬂ %Qtroa%h'l@%kﬁd%ﬁrq dRhlofidks @l%etﬂ?@ﬁa@t@@i?tﬁ@@aétl‘lﬁéf -phenyl-4-

ery particul
hﬁ?f@%@%ﬁwqwm IGefide P %a%dﬁbem%”-at?“wrf@%?&ﬁwtf'm%rcwum dichlo-
rigelbindenyt) €cb-dimetpyl-Nrbkarly- S adasdritdlerteaitconium gialilbrideul ar ‘
substltuted or unsubstltuted qU|nonI or pyridyl bound
position 8 or qui nol y
Fsmcez SYePRyPGFR e 9re)syst8mf @ V@'% atmqtttletwwampwmdyq gombined with, for
eRarfiile, 3n Aofyahic bxioe wae hhyhegh tre@éd/lih zindoreh BgoxHedd shlldequently

cﬁl?%ﬁ%d?@r 8@1\%@ byFr)ﬁeeafng of cadoo ?ttr%ét}(osntdg. T[Pt)e prepaFatxon oft S8F sysiems is

descriBedy for pxsmpls, iIMVRETHYP2Y.- net hyl cycl opent adi enyl chr oni
ur(111) dichloride, 1-

Cfthﬁeﬁ,?waﬁl% lc%tlia&?]tg 6):) 'na é) %{ogt?raﬁhtg omp G Op vp%lc déh?on iu Ig(reaorén at least
oheitnydo- Beupestsirlicyrel f@@ienet Aeseyhmhndasrend lﬂ(ellrlplreparatlon are described, for
Sl QT B 1/09148.

1-(8-quinolyl)-2,3,4,5- tetranethylcyclopentadlenylchro
mun( I11) dichloride,

Flri{eBsjtabla obrybc)rteetsrmhmmuetrmanlytneiarmm plexéd With a tlident&e macrocyclic

n(a};%hq kg&’rﬁ%\na]r st ENRL Y hdbOde ] §BLABLUTh bhes and 1.4,7-

tr@z@gclarmnﬁ@ﬁsy\n)tbech?gphtppﬁwg ShsAtdyst GrafeipRCe|y ikewise given to chromium
cothfiédes) rFPrétesred catalysts of this type are [1,3,5-tri( methyl) -1,3,5-

‘trézéﬁ?floréxggel gm tnc%l%n?é) %’1 éggg %fl))l Q tn az%r&%lohe)xanelﬁhromlum trichlio-

ripig, [ )3, ﬂ-ltrtﬁcpthb)ﬁ @é—trlazacyclohexane jchromium tnchlor:de [1,3,5-tri(dodecyl)-1,3,5-triaza-

dh8zdtbicR@hUm tridnibiietan® Ut 3/ inde AN Chs-eRbatylibhdxh l
Cé: chyl( orllcde 1-m( d- qwaﬁopyl ) gg%z{wr?denyl chérbg&m ur)T((ne CIh)romlum tiehlo-

chl.ori de,
1 (8 qU|nonI) 2- met hyl benzi ndenyl chrom un(111)

th“(eastltéb'ﬁéffﬂwa B AS1 9 prmplenEnalen BeRECRpIXs T B fresigne ligand
otthy foohwlanXviim(XIK] ) dichloride, 1- 5

(8-(2-methyl quinolyl))-2,3,4,5-tetranet hyl cycl opent ad
enyl chrom un(l11) dichloride, 1-(8-(2-

met hyl qui nol yl ) ) t et rahydr oi ndenyl chrom un(l11)

di chl oride, 1-(8-(2-nethylquinolyl))indenylchrom un(
[11) dichloride,

1- (8- (2-net hyl quinolyl))-2- nethyllndenylchrontun(lII)
di chl oride, 1-(8-(2-

nmet hyl qui nol'yl ))-2-i sopropylindenyl chrom un(I11)

di chl oride, 1-(8-(2-nethylquinolyl))-2-

et hyl i ndenyl chromiun(I11) dichloride,

1- (8- (2-methyl quinolyl))-2-tert-butylindenyl chrom un(l
[1) di- O chloride,

1-(8-(2- nethquU|nonI))benZ|ndenylchrontun(lll)

di chloride, 1-(2- pyridylnethyl)indenylchrom un(lIl)
di chloride or 1-(8-(2-nethylquino)yl))-

2- et hyl benzi ndenyl chrom un{l11) dichlori de.
Furthernmore, owing to the ease of preparation,
preference is given to conpounds in which RI5Dis 5
CH=CH or 1, 2-phenyl ene and Al1D is NR22D
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2, and conpounds in which RI5Dis CH2, C(CH3)2 or
Si (CH3)2 and A1D is unsubstituted or substituted 2- or

W@2@psioss98/l or unsubstituted or substituted 2-PEIEPII9I/014226

The preparation of such functignal cycl opentadi enyl
| i gands has been known for a long tinme. Vari- 0 ous
synthetic routes to these conplexing |igands are

’ descrlb for exanple, by M. Enders et al. in Chem
Ber . §96) 129, 459+463,Ror P. Jutzi and U.
Serelijng in 3. O gt Chém (1995), 500, 175-185.

conpl exg®._in eaEtlcuIar the chrom um
conp exes can be _obtakned in a sinple manner 5 by

ﬁ the apgRBpytat tal salts, e.g. netal
Bhlori §es, with the angnion (e.g. using nethods
anal oggus to the exapl es LmFDE-A-19710615). Further
suitab catal ysts D) include netall ocenes havi ng at
| east @we |igand which is {grmed froma

cycl opent adi enyl or heterocycl opentadi enyl and a

fused-on heterocycle wth t, heterocycles 0

. prefera ?y bei ng aromatic cont ai ni ng nitrogen

and/eer sul fur. Such conp are descri bed, f or
I in WD 98/22486~" Th se are in partlcuIaR

di et hygSi | anedi y! ( ne? phenyl i ndenyahq) (

2, 5-ejcet hyl - N—pheﬁy? é%entalene)2|rcon

dlgﬁboblde di et hyksiFanedi yl bi s( 2- 20F

net hy™~4«phenyl - 4- Rydr oa nyl)zirconﬁhm

di met hyfjsi | anedi yl bi s(2eet hyl - 4- phenyl - F Foo

hydg | enyl ) zi rconi um dichlgri de, 19&/5 E\\R%F

bi s( 2, 54di met hyl - n- phenyl - 4 gzapent al ene) zi r coni um

di chl or Réfe or R '

(i ndenyl) (2, 5-di net hyl - N- phenyl - 4- azapent al ene) zi rcon

um di cKMbri de. Further-suyiMipbl e catalysts D) a

systens in which a netall ocene conmpound i s conbi ned

with, for exanple, an inorganic oxide which has been

viheedbeithnaltiothmetelis e¢léaied fadrkaxrorgehasiemeubSieguBiSEy, Nb, Ta, Cr, Mo,

W ot 6, M trRdpt £+8 ﬁh@é@rﬂﬂt@ofkﬂi’e rgﬁ%réﬁh RhtafsapRMence is given to com-
rgjrﬁchlorlde The gl a on of such systens I's

paa EPRBEL D oY |°é APRUNGS 631 21ME. ~ Ot her ,

sui tabl e catalysts D) include |n1dochron1un1conpounds

B R Ml%n?& fg%qg‘opfﬁ@ﬁ:’%ncﬁﬁc TBR%K thg @%Héﬂ refr BN B3P, with par-

tstlructura ure hese conpoun elr
Bt %rﬁé%f%{?ncsﬁeﬁp gVgRdY iThadvo ¢ eee@éafﬁf)ifem 3 fﬁ%“é’fl‘ﬁ@@ilf@”m' or
diferenher suitable conponents D) include transition
metal conplexes with a tridentate macrocyclic |igand,
! PSF p .
T'hE' ra@@&ltg 5?2[2 gcyc’wp g}ﬁggﬁiegﬂ%q ilLH’ A‘f’ﬁeﬁ;’ %?ﬁ’@vltr‘ilHEﬁgand system XV to XIX, are
af?%@%ﬁcyclononanes. In the case of this type of
catalyst, preference is likew se given to chrom um

Ff?ﬁ:@ Fg"(%ﬁa'e rltﬁa%%r%% %%L%’ ac’no?hepfa & o aéécgnﬁrg i& I%ra 2 substituted hy-

trichl o,d{ogérbon radlcal preferably a hydrocarbon radical in Wthh the carbon atom adja- .

El 3hi5 téntgoemawe)rreahé»’,;ébduhu azARel b exraaediehg om um
rc O rilae

L1, 3, 3 tri(octyl)-1, 3, 5- trlazacyclohexane]chronlum
Rt ar@rlﬁ oqarp gach, lndependently of one another, hydrogen, a hydrocarbon radical or a substi-

[1,3,5- Méo(r%%%gr)b!m) radics); whdrd REZAG K Rha3@N: akh fPHIaHRY system

trichlori
[1, 3, 5- i”r‘?%%‘e‘ﬁ‘?ﬂ o ptesoglomyPaAIRA RFRESSEAk] chr omi um

trlchlo

22F

R® and R*" are each, independently of one another, a hydrocarbon radical or a substituted hy-

drocarbon radical,
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ride. Further suitable catalysts D) are, for exanple,
transition netal conplexes with at | east one |igand

w@bdobesdoes nul ae XV to Xl X, 1F 10F , 11F R2F F 3PRP(RLR#03/014226

R 4F 14F R XV 8F 15F R 9F R 22F 23F 16F R R (CR 2 7F)y
17F 24F R5F R 6F R XVII XVI1l XI X where the
transition netal is selected fromanong the el enents
“Ti, Zr, H, Sc, V, Nb, Ta, C, M, W Fe, Co, N, Pd,
Rt and.the elenents of the rare earth netals. _

Br 81%ER e ARk inflependertly of Bif eihat §ydieaanng hydreseeion radicehor a substi-
cobal t autepajdradidanrakacentral netal. EF is an el enent
of group 15 of the Periodic Table of the El enents,

pr ef er abl y N or P, g\F/ith par ticular preference being
vietreh eed R OTRE andiB” opavtthgatier alsofesm BFing syséermol ecul e
can be identical or different. The radicals RIF to

5F, ich he identical or different within a
? and SYSBARRNG " e Sk, MeerendRat G P G R B, Rdperocarbor
are eachadicahdepsmhstiuted ydodcamne ragival, Wweere tveo RY drag dayethenalso form
radi cal g s@shbstituted hy ‘

R'™ and R™" are each, independently of one another, a hydrocarbon radical or a substituted hy-

drocarbon radical,

R"" R™, R' and R™" are each, independently of one another, hydrogen, a hydrocarbon radi-
cal or a substituted hydrocarbon radical, where two or more geminal or vicinal radi-

cals R"™ R' R' and R"** may together also form a ring system,

R and R are each, independently of one another, hydrogen, a hydrocarbon radical or a sub-

stituted hydrocarbon radical,

R'® and R""" are each, independently of one another, hydrogen, a hydrocarbon radical or a sub-

stituted hydrocarbon radical,

R and R*F are each, independently of one another, C,-Cye-alkenyl, Cs-Cag-aryl, alkylaryl having
from 1 to 10 carbon atoms in the alkyl part and 6-20 carbon atoms in the ary! part,

where the organic radicals R™" and R** may also be substituted by halogens,

R*F. R*F are each, independently of one another, hydrogen, C4-Cag-alkyl, Co-Cao-alkenyl,

Ce-Cyo-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20

26F 20F_24F
R -R

carbon atoms in the ary! part or SiR" 3, where the organic radicals R

0 2
RZ F_R AF

may
also be substituted by halogens and two vicinal radicals may also be joined

to form a five- or six-membered ring and

R2¢F the radicals R**" are each, independently of ane another, hydrogen, Cy-Cao-alkyl,
C;-Cyo-alkenyl, C-Coo-aryl or alkylaryl having from 1 to 10 carbon atoms in the alkyl
part and 6-20 carbon atoms in the aryl part and two radicals R**" may also be joined
to form a five- or six-membered ring,

X is 0 or 1, with the complex of the formula (XVI) being negatively charged when x is 0,

and
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drocarbon radical, preferably a hydrocarbon radical in
whi ch the carbon atomadja- . cent to the elenent EF
WO 2008085898 t 0 at | east two carbon atons, R2F anePiCRBR2084/€14226
each, independently of one angther, hydrogen, a
hydr ocar bon radi cal or a substi tuted hydrocarbon
radi cal, where R2F and R3F nmay together also forma
“ring systemin which one or nore heteroatons may al so
be present, R6F and R8F are each, independently of one

yanot her {s = ilgghraomriaon, prefeiabiab ops. @ substituted hy
dr ocar bon radical R5F and ROF are each, independently

. h hydr ocar bon r adi oL, a
28R Rl el SR e S L B S P Er e iy iR
Wawnmgdﬁyndso’@@? esmula 68. Pastiaviaa prefanencs yesgivemto @¥ffine com-
pbn%cﬁamb@ajg R7F are each, independently of one

anot her, hydrogen a hydrocarbon radical or a

substltuted hydr ocar bon radi cal, where two R7F may
Di(a.§ei-herppyihs oy 8- mmtrwidhgatsrsasteemaumdiahﬂcrida:rerrai Bprepylphenyl)-
z%ae@rh@mr{rar%@aag.@mnraéeugfchrerh% a0 Ioropd- My dr ocar bon

%1 h& or. a substit car on radi cal, R11
PRAMY mafﬁﬁa@?ataﬁefgrﬁ'%?t%v'@ﬁwm,.dﬁ%réﬁér%wmhnyafZ %H@e hyldiaza-
bataditeimetiyrdikeigeire, 6-dimbig plongll- o riim ol di@dabatadiénepalladium dichloride,

dﬂ*@ﬁfrﬂe‘i#ﬂ ﬁgnw&d({]cgﬁr@{hgg ngbaﬁhrgr%flcl&m%g) A&é"%{%édﬂ%ﬁhﬁlphenyl )-2,3-
dﬁfﬁ)«'drﬁéybttf#ge@@ﬁ@ﬁthm@@dwr Ji2-dimellyBRasyay-dmesmidara-
bRaBEncAme:tigMtdkel, HipdagRNSRA- ys@fme@ﬂalaaamarwnepélw@tm@@monde,

d?’Z Rx%gﬁﬁ%gg &m%h;ﬁ@a]z’gguta@enemch ch dee dr&ym%tﬁy&e{rﬁg%%

dm@@WW@ZabqﬁﬁéﬁﬂQ@@ﬁthylaalhyldmo@@rmwlmwl)@%ﬁ- or a sub
dﬁiétﬁyléita@é‘bMn@&ﬁ%ﬂﬁﬂrcﬁ@@i&érkyﬁ-z Wet%z@g@‘rgdléﬁe%al%@ﬁm dichloride,

de
d'@% r@%gg %ZR%?%‘VF”'H‘E?Dgﬂéo \gzcﬂﬁci gny 8 10 car bon
dme(fm‘i;iIazarblﬁéhi@naﬁrkryihylpalatilulandjpr@nﬂ@ Tdimbibyldiatabomdienedithahyinickel,

d@fyldrn%ﬁfytphemgia%aﬁm%ngﬁaﬂgﬁunq ab R R, éf—'\;‘;élgzl: EEZFR;SE

ﬁ'ﬁ{a SO be ‘Substi t ut gens
digg mh@ﬁ@%ﬁ@ﬁﬂ%ﬁ?@WCQ#m@W%'%ﬁ%? hydr ogen, Cr
digizthy mhéy)azab2pHihen2dmaihidgampdivm G G2omeathytd , al kyl aryl

pﬁﬁg%ﬁgnap@w%&d r‘r&hﬁrgck%f‘q qoﬂp)ﬁrfi)ﬂé@la Elrntdﬁglo%%ﬁh B%}hgﬁ%l dichlo-~

rigd. Tobigeisy i ety paliadiume b= Wﬂfﬁy‘@mﬁtfw}%@%e substitut ed
by hal ogens and two vicinal radicals R20F- R24F may

. d f -
DTt PR Palite Pt B B oM REERERR R oprem. soe
1¥he. %@ﬁ&]@ﬁ%)hy@h@geﬁ‘spc Cher@Xepnathiy 1998, 849, and WO 98/27124 ENis pre-

ferably nitrogen and R™ and R**" in (XIX) are preferably phenyl, naphthyl, biphenyl, anthranyl, o-,
m-, p-méthylphenyl, 2,3~ 2,4-, 2,5- or 2,6-dimethylphenyl, -dichlorophenyl or -dibromophenyl, 2-
chloro-6-methylphenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or 3,4,5-trimethylphenyl, in particular
2,3- or 2,6-dimethylphenyl, -diisopropylphenyl, -dichlorophenyl or -dibromophenyl and
2,4,6-trimethylphenyl. At the same time, R*" and R*" are preferably hydrogen, methyl, ethyl,
n-propyl, isopropyl, n-butyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, benzyl or phenyl, in par-

%5F are preferably hydrogen and R% is preferably hydro-

ticular hydrogen or methyl. R and R
gen, methyl, ethyl or phenyl, in particular hydrogen. Preference is given to complexes of the
ligands F-XIX with the transition metals Fe, Co or Ni, in particular Fe. Particular preference is
given to 2,6-diacetylpyridinebis(2,4-dimethylphenylimine)iron dichloride, 2,6-
diacetylpyridinebis(2,4,6-trimethylphenylimine)iron dichloride, 2,6-diacetylpyridinebis(2-chloro-6-
methylphenylimine)iron dichloride, 2,6-diacetylpyridinebis(2,6-diisopropylphenylimine)iron dichlo-
ride, 2,6-diacetylpyridinebis(2,6-dichlorophenylimine)iron dichloride,
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C2- C20- al kenyl , C6-C20-aryl or alkylaryl having from1l
to 10 carbon atons in the alkyl part and 6-20 carbon

wW@t@sws§9e8 t he aryl part and two radi cal s R26F PEI/ER1084014226

be joined to forma five- or six-nenbered ring, x is O
or 1, with the conplex of the fornmula (XVlI) being
negatively charged when x is 0, , andy |Is an integer

A4 %*e&@aré‘cxaﬁgﬁfdg&ﬁg Gydngogporg}/ é’venﬁ% Ré)ﬁav %hlélr:'gg gt;gl

transit
dgestypy idgiebisf2 adimetapipheaylimie) edbalagiehierisiat ai ni ng |igands

2d-ditdegydyadintis, @Mmetﬁ%ﬂﬁh@hﬁhﬁhr@)’co@é’lﬁﬂc@ﬁoﬁﬂ@@ d-SaBh Wi Rdihdbis (2-

ol ey SRR BB o o, S fisthiicineusascisnireipeny
imingigPhathdishiordie 2i6ettiacetyipfritinebis {@réefishiqsbrnayylimine)cobalt dichioride, and
233 &mdlhé‘@ééﬁb/clxgl'd@ﬂy@wg(égldﬁ%%%'pﬁgf%'nylgﬁ Gt B8nioride.

di (2, 6-di-i-propyl phenyl)
di met hyl di azabut adi enedi net hyl pal | adi um
IgjinppheBoxie- qonpieapy ¢apleisok s, S-cdiaiysts )| Theaigaus batlendeiplexes can
b@%?é%x <R kaéJap]wple rom sy t?strtate%or unsubstltufeglsahc aldehy dies and pr|n?aay amines,

6- di net g ut adi ene
“BP u@r Etmsgtpiiea@r unsubstituted arylamines. Transmon metal complexes wrth pi ligands

haiif@or-adl imoed istdrpitemy In)ihe2pi SystiniadriehrtplazrbdtAshearmB iigdhe, the

fol¥ h

A et dEanchich G L L DS e

di (2, 6~ dinethylphenyl) 2, 3- d|nethyldlazabutadlenedinet '
Hnytlhd’ﬂlc@k@éxes suitable as catalysts D) mclude those Wthh have bldentate or tr(dentate che-

|agmé ﬁqa 'd%ﬂ ?g%dg for’ exanC\IpIg%tn% her #unzt%n Ll'lsth%ge to a amlne or amlde func-

tigh e@nml‘l*wb piedyd 3 b&tergardinatist gt &l mzidibeit adi eneni ckel
dlchlorlde di (2- met hyl phenyl) - 2, 3-

di met i az butadlenedlnethx aIIadlum

S&F? cp) ﬁﬁgm}?gneﬁts 4) and D) enable, for example, bimodal products to be pre-

peied®t M@szahmbag{érarmdii imgtuhpleferaricels, given to using at least one mono-

cgélwéﬁt@bﬁle Cﬁ cg?ndﬂéﬂ%t ?{wle %Pe%ér%? l& Q%ﬁggﬁﬁ%ﬂtf@g &%%srt] é)?] custorriary for the

di chlori met hyl di azabut a
PAYRATZEHG RS oleanqusf@ﬁgj/qeﬂgedgone or more actlvatmg compounds C). Here, depending

r odnnmiafawlsmoamumoh{ ened), b®s &yl dpahdtiasting Td‘bmpounds o) may be advanta-

frene
OH$!: Pl '@?nyd%derdw'fbﬁwe@omlewéi qucm@wt )meaﬁht ¢renelsi ok alono-
c%lc&‘p@ht@cﬁlé@ﬂicor\%léxzﬁ\)@nd the polymenzat:on catalysts D) can be apphed together fo a

AP SRR et el Lol S e o

ponept D qurnpkaytap@bfl teedlsition ragta lsbroplexdd), to polymerization catalyst D) is usually
mlthérahgé RyH 11dpb B Fdeel ﬁr‘é?e%\eroH O% t0 20:1 and particularly preferably from 1:1
i 1 . Ypyri dyl (di'met ) pal | adi um

Q. blpyrldyl(dlnethyl)nlckel. Particularly useful
conpounds (XI X) al so include those which are descri bed

TQQ ca][alﬁg}ste f fuﬁﬂgrcgéggseg%gadﬁgé% V@%@%%ﬁ) mg@ﬁgﬂggﬂnd of the

fosmela8¥)abl y nitrogen and RL9F and R25F in (X X) are
preferably phenyl, naphthyl bi phenyl, anthranyl, o-,

m, p nethylph%n { ,4-, 2,5- or

2, 6- dlnethylpﬁbﬁé éﬁ$oh%phenyl or -di br onophenyK)

2- chl or o- 6- nethylphenyl 2,3,4-, 2,3,5-, 2,3,6-,

wher, 5-, 2,4,6- or 3,4,5-trinethy|phenyi, in particular

2,3- or 2,6-dinethyl phenyl, -diisopropyl phenyl,
-dlchlorophenyl or -di bronophenyl and

Mm® is Li, Na, K, Be, Mg, Ca, Sr, Ba, boron, aluminum, gallium, indium, thallium, zinc, in

ggb%zﬁ%ydc?ly?né gta%tg bf;‘ aaﬁgkleh deI b%ns%gr:)? ea aXd cancbe Us&d simultane-

particular Li, Na, K, Mg, boron, aluminum or Zn,
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2,4,6-trimethyl phenyl. At the sane tinme, R20F and R24F
are preferably hydrogen, nethyl, ethyl, n-propyl,

WO soposyys , n-butyl, tert-butyl, n-pentyl, n-hBXEP2004/014226

n- heptyl, n-octyl, benzyl or enyl, '"in par ticular
hydrogen or nethyl. R21F and 3F are preferably
hydr ogen and R22F is preferably hydrogen, nethyl,

~ethyl or phenyl, in particular hydrogen. Preference is

lven to conplexes of the ligands F-XIX with the
R'F ansi t iondmeeaG- -TrealkyTehs-dyl, alkytarpar triyudiamciFeaving from 1 to 10
Par ti culeaiboPbRfehPRE ikl $a@beBfont §10 20
2, 6-di accet 3O/I pyr i c[?negll &?5394 03% ﬁy% pﬁ%boyr}laltorrﬁsﬁréshe ""a" part,

di chl ori de, 2, 6-
RIF aweR§ layeraical hm&;je&(ﬁéldbfeﬁ -0, 0 kYA eayl, IRYIAQ) &iiaRy! or alkoxy
(rjrlef E;/Iog)lﬁg%yrllal%n? frgknaﬁgaf 8£Jr¥(¥1r| e%rﬂ? mltﬁe( ﬁky‘f rtéldl%gloang from 6 to 20 carbon
2, 6- di ad®n{ipipeiaai r?éi@abe@"@xwms%p%fpwpyhényhsreml.ne) iro

n dichlo ride,
2, 6- di ace ridinebj s(,2, 6-di chl orophenylimne)iron
dlchlorldgxgpée% meHL§ |carboxaldehydebis(2,6-diisopr

opyl phenyiimne)iron dichloride, 2,6-
sd§ acetyl pyri dj nebi s(2, 4-di net hyl phenyl i m ne) cobal t

-di chlori de,

2, 6-di aGet yl pyri di nebi s(2,4,6-trinethyl phenylim ne)cob

s&bad §i ¢ ltednteges from 6-td R aibtthd soyr i° disfi el sqr@sponding to the valence of
ch] oro- @ﬁnethylpheny||n1ne)cobalt di chl ori de,

2, 6-di acet yl pyri di nebi s(2, 6-di i sopropyl phenyl - 5

i m ne)cobalt dichloride,

wheB-tith @apblydnp§) is dbrieditied) &, the cingddhett ephenyiso possm)eonsd mixtures of
%‘loég tn%(aﬂ %ﬁr{)eg% of the for,

|carboxarwgﬁ§é%bis(2,6-diisopropylphenyli

n1ne)coba|t di chl oride. ., |m nophenoxi de conpl exes
AGRAg ?b%t@@orﬂﬁcﬁxﬂd@@f tlﬁ‘@fbﬁ\hﬂ/as(kx @)eferéﬂ&@ id gl\@aa\%iﬂwog’ef intW/RREE
JEonpl exes

bstltuté3%3¥ndﬁ%ﬂﬁgwr cgﬁr@Q“PEVFﬂﬁdehydes and
prlnary amnes, O in particular substituted or
RUhsubstit wed ggmhanlnes Transition metal conplexes
with pi Ilgan&% havi ng one or nore heteroatons in the
pi system for exanple the boratabenzene |igand, the
Ppsiculalyyprefarddometalicompeunghoipnfotnylia (XX) ere,matiayittalrs etydithium,
n%@mth% %‘k@in}éﬁh%u echlfHEtr#@tﬁylrﬁ Lil?f%% &’é %ﬁ?)%%gﬁe%lum chioride,

cat al StS ose ave en a
efhy! F@%?ﬁséﬂﬂbbr%’ﬁ@e bty InagnpsHgn Fh'wﬁo@;methﬂmgmlum gatgagnesium,
dibotyimayeaspihe n-batyl-ebit@mabresiain, ebutyis- Ihelp[w('ﬁé?bnéﬁurﬂﬂn aartici@ar n-butyl-
n%(:?ﬂ@gge%otfnnﬁ??n %é%u rmﬁp trﬁs@é&ﬁlalb%gu%n&ﬂ %)ﬁ mum trlettfwylaluml-
NEBrATBeRYRIGMIAYM Shidridg) dl@fﬁéwa@mmlumrﬂugw&mp@ylabmmdmlchlonde methy-
lanmmcée%q&l@ﬂme W@hﬂ’é}ﬁrﬁﬁﬁlurﬁ)Ehl@r@l@‘éﬂ@ﬁﬁfeﬂwytaﬁmhﬁmg@rmﬁlﬂthl%g thereof.
rerer

Thot Byt ShaRE iR b Pl S e e esEh e
of at | east one further catalyst D) customary for the

vidh ¥ WRdid) & pRiRg Bf is QL@J ﬁt @Spréé}gblil Eregﬁﬁinrtﬁgcatgy‘s@ genmﬂrs@ch an

agg{lrlg}ll‘?gtpg 8}9}% r%lato Mn gorpjorrahla (Y@S) to %}gltllal? %ﬁﬁl@om monocyclopentadi-
egyt tom@undg) is bopaweds €. 1rrayrefombidroartoa: 1ge 0as!. andiperticularly prefera-

bggg%mg5ha§§Hon catal ysts D) can |ikew se be supported
can be used sinultane ously or in any order with

the conplex A) of the present invention. For exanple,
Irt t@eaDhe caldlstepid LR&ndrath myunr@ompﬂae@@nﬁbum@b dr e form ula (XX)

wR%llx )Hgg Eé élﬁ%)er%r}romat%? Fpé?aersﬁm@o Lﬂﬁja g Ic?rg pc%fwgs %E)[ useé ongtﬁ% Breparatlon of the

Cﬁ@lﬁ% ﬁ@ildefs uged gseconstivieant @ collystaysten sor dat il yetizatias ocwpplymeriza-
ponent D). The nolar ratio of transition netal conplex
A) to polynerization catalyst D) is usually
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in the range from1:100 to 100:1, preferably from 1:10

to 20:1 and particularly preferably from1l:1 to 10: 1.
w@QoFssoeat al yst system nmay further conprise, BGSI/EP2004/014226

addi tional conponent E), a netal conpound of the

formula (XX), MG (RIr GR2ZGsER3GtG (XX) OO where

Msis Li, Na, K, Be, My, Ca, Sr, Ba, boron, alum num

tﬂﬁh%&% lt' IQQE&&}SS&JQ%Jr lcléml&wh taﬁ%a Es%rsglichg%%rﬁ%ﬁodt@ e’)y activat-

ingrRogiPRYANt CIoBY thesatalyst Systsmuyfuathylcompr@r lagdiign to deecdatalyst solid, one

dn aeteetifariedoh do@nd]sQ))Q@lHﬂ QP igdfRPR td & dﬁfﬁ%n@ﬂr&ﬁ/ -}pﬁir&atlﬁ@ om-

atorrs in the aryl part,
pﬁ%'énézsgreée%f?tﬁ 19 a ogen, Cr C10-al kyl,
C6- C15-aryl, aI kyI aryl aryl al kyl or al koxy each
TBE})YépBQB the &J’Eﬁlﬂst %@te?r@. d?%retb%eﬁ’ttlﬂgﬁhdn pr[e@pen?é n@étveﬁ ﬁ)qhﬁ%bhzmg at

| ?{ern]e car 9n atons I n r adi cal
%ﬁ%&?f BRmesrets Fpe %) o Fheespr@_[fs%éw ysisprgiipR orgiy means o
cherhieg) egacfianoimg. moxta@nsbmm@ « trendmbodne, Wit egeive gfdupmf@het Spport

sgr’fac\é" 'ﬁl’é Jé?m erthes 8ort Eorﬁérﬁ%?%%j&o o};la%t % k/%ﬁr%ponent C)

ere
a@o‘?ﬁﬁtﬁ’ﬁ@ﬁts 'm"ater'%' The cameen 2Bt &) €2 heded Iﬂmee@enw of one an-

otr@r brasisultamdoaly exampwmcéa f&fn tb Be Afftaftﬁélinamea@ﬁ)mc s!th€solid can

bg%g"}]ed&g’fg? %g% merts vgx%ﬁfs%@élg%h(a{x% Lﬂ[é)m%ég}{]cg {H‘ﬁ

boron or alum num and RIG is CrC 20-al kyl .
PR petebrdd ambwlr@ér@fherrmdcmbéﬂtamm%@ APl M@hfﬁ% @b &t with the

thium n-but
A REAREE CH i £1BhF Bv=rrse Vet AERBSP LR B gPdict an adducs
oet mpturaJihe siepanatidnl abtairgd, in bishway neetgerelsdbupi istoorvhidet, with the support B),
\Am%hmangféeo%'eh’ B?e?r@ét@cf 'aqgthe@blogrﬁ Yo FBRIRESIr YTy removed. This preferably

nesi um nes
oiEbh EF TS 1 Phessre A TA POy ARSI e 1ol P g taton of the
aboveparctsscart agscribeaut WONS6/@eey, Ivmagsvemmnsr WO 00/05277. A further pre-
fén:e:d _e%bE&%XM%FMﬁF}&s%% mstlJ édp é/?)ﬁ lﬂjlrét :%é'[ @athgﬂldHHEbnd C) to the support B) and
SHR SRR %nnem ﬁmﬁuemrt@ﬂuas@amw qmoﬁlwdamta APHRANVID themanecyclopenta-

- drjikyhgbual num di chl ori de, - et hyl al um num

sesqui chl ori de, diethylalum num chloride and
trimethylal um num and m xtures thereof. The parti al
Thy egredopeit &) pardikawiss befeagted im any aidal Wish te vantgenate 6haridsif desired,

B, ) afd 80 PRE&HE % given to bringing D) firstly into contact with component C) and then
dealing with the components A) and B) and any further C) as described above. In another pre-
ferred embodiment, a catalyst solid is prepared from the components A), B) and C) as described
above and this is brought into contact with the component E) during, at the beginning of or shortly
before the polymerization. Preference is given to E) firstly being brought into contact with the o-
olefin to be polymerized and the catalyst solid comprising the components A), B) and C) as de-
scribed above subsequently being added. The monocyclopentadienyl complex A) can be brought
into contact with the component(s) C) and/or D) either before or after being brought into contact
with the olefins to be polymerized. Preactivation using one or more components C) prior to mixing
with the olefin and further addition of the same or different components C) and/or D) after the
mixture has been brought into contact with the olefin is also possible. Preactivation is generally
carried out at 10-100°C, in particular 20-80°C.

It is also possible for the catalyst system firstly to be prepolymerized with a-olefins, preferably

linear C,-Cqe-1-alkenes and in particular ethylene or propylene, and the resulting prepolymerized
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When a netal conpound E) is used, it is preferably
present in the catalyst systemin such an anount that

W b@sosdoas ratio of MG fromformula (XX) to treCFEP1004014226

met al from nonocycl opent adi engg conpound A) is from2
000:1 to 0.1:1, preferably from800:1 to 0.2:1 and
particularly prefera nyfromlOOltoll In

c%@arv%f ﬁJhd thgﬂ?o %ﬂ% M%e c%a'# %uﬁgggt[g)er A Ils#%% of yat%)és?solld used in

ta? Pﬁee?'wr'ZFtiO@ﬁ@ mh@nwéfc)atre @Um%ﬁ@ﬂ@rﬁ ig osHEBLndfe @wgafmw 01to
1. 1000 erepsr@Paronrt 1.0 doot he catal yst solid, is used as
constituent of a catal yst systemfor the

pol yneri zation or copolymerization of olefins. It is
Rrtsermotss siskibamaquat ¢fiac wledin, | pyefevhiin at heletiatial exampls ohyid/clohexane,
Apes d?%ergfame@%ﬂmg@/ n@%'rﬁﬁfyl n%%n@o%ﬂ&qrb%r% dsq:%tro ofrgsm 1BR inert

cat al yst ste er co
PRECWESHPR/ 2% 2 331 r @il cshRe asidedray >ddiive Awiag ichgftee &mmmt?@on of the
Blalyehdystemaries melentticcdlbddive®to tetinkifi@r Béthl cbmPBINAMY is usually from

fdoééﬁ?ggéfpg%%rggy?gg 19t?a ppesent in the catalyst

e ca yst systens of the present
|nvent|on preference is given to i mobilizing at

ﬂh@%&ﬁalyﬂ%@st@f\s bfhl@e SrOSERONGIHiSh A s@REEr 1 pdNﬁqetnBﬁlon of olefins and
SISOTptIOﬂ or b means

SHETY b Pkl e @RS r by RGBS REB GHEE Goubie bonds.
SMltathe memmartva!scgmciquumﬁlorﬁdnmdsmqmpoaity uBsHtiraiee confipreiny €leh as ac-

rbl@mv\@t& Iar érﬁ@e §é1lf3&9/%:§ o%?ﬁ@&ﬁ@éth%ﬁl’hc 5&? f&%mﬂg Féryl%s methacry-

and any conponent
'@Wﬁwww Wi e%‘i‘)"rscfarrﬁxe@p'ﬁdtﬂ‘é‘@CPtﬁ@e'Eféf%%‘ﬁ? isygiven tayppapolar
oﬂﬂm@bbfﬁﬁo@ﬂs Flchithhd aEQBSHtMe®b-oleind PS!‘%L?S@E} pfé?érf@dtopo@}ns are linear

d t
ChR st b o B RS Mgt b Rey irtne Sish & PR propene.
1obUtQiEon¢nt@ehyd¢>@0@ﬂH‘®p®ne IFoctenpr efeseneat beavboiveti Caedib-1-alkenes
sb!:}?as'mmgﬁylgl—&ﬂféﬂ& adhigiitq &Qmﬂkcﬁﬂ%g&)ed higndy QUIRL 4 '3'% iﬂlene,

%t W th eactlvatlrg ound C) in a suit e
R gne A [Agiegt 91 ey 'aorede ¢ @W@%&Chsﬁsfpsr@aaaﬁubstatﬁed sty-
rerckd Ui Gtalsarpossitiié dtpalyeherizZENRix{aree b&ﬁe&bhmoi@h{saﬁ’@%ﬁedc@ istdies to polym-

mx%hﬁee}sbﬁﬁ opeﬂggeected P th%o gcgns\lm drtn_{] ?{te SO? \l}l)p(ﬁ)ene 1@11'[61’16

en pretre
10Qﬁﬁiﬂ”®t1e’l'8}eftﬁ 11!391@1?’?6,/1109@@@/@@1 -ireRe. preferably gives a
soI|d|ntheformof a free-flowi ng powder. Exanples

nd str ati on of the a ove process
DSl R lob R s Tet Domia SO 67 i r g ol uet S which can
he oy QBT ToreXing gystéres. Eparefles are dydnpbudiayeyriohexamer ngi@snene, tetracy-
clobsdcbie %W&Hgﬂﬁrﬂohﬁnégﬁd YeHek @Qchcé%@é?ﬁmgn@ nEr‘Bo%@ﬁe norbornadi-

ort subsequently bringing tthis support
eﬁ%B'lp MagkPdund into contact with the
rmnocycl openta- - dienyl conplex A). The conponent D)

M%ﬂﬂ‘reé bh@%ﬁrﬁg@ Bl dr@?t%%w%%o be Ip@lgﬁqer%egqfé: QMtrIagk ’[%Ekﬁﬂe known iron and co-

conponen
bei eqreniangedhg tEangt ’%'ﬁet@kpowleﬁ@ﬁ o gﬂem)reqentrl@tem;onu digpry @ good polymeri-

zémta@ﬁ\ﬁty Whdnhn GeERQNS ﬂfgh&;)a &é\‘fﬂ\fs tpan: dra |sbiféngférrbobcﬂﬁnenzatton
ur

BRI P o e (e LT i ROBE Mo Py esent ver
tigoFande usepioepapelménzation dieomdymEoinagint sf e)gne B) prap@he(_‘))\s asnono-

nQe‘?§9 ”tﬂe%g/rr%n&\(@w Qﬁ%etng gpﬁef!ar%n&{]g b‘;gé” to UQ!T’)§ Cg 8”& %?etfmél\ér nlarbomene

he co nent
"s%ﬁ*cplaw%ﬁm & PFh*é”?aéf"W‘%ﬂelafélPi bﬁcterrar Bweéqf@wees gl@n@@ ysdig mono-

mie® mixturéd comtainhgR@ieBs 50 Mg Bt ethdHeOP@RAEAESM dMoiBrstifiBie @olymerization
of propylene are ethene and/or butene.
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olefin to be polynerized and the catal yst solid
conprising the conponents A), B) and C) as de scri bed

wa@bwseswabsequent | y bei ng added. The PCT/EP2004/014226

nonocycl opent adi enyl conplex #& can be brought into
contact with the conponent(s) C and/or D) either
before or after being brought into contact with the

ek S&&rﬂ&(ztaﬁ’onkl:%n BQ Icé/rﬂé:d'éu% ﬁ]@:r knbWE ?n%He\f{?H l%\ﬁ(n n%%%%%;?ﬁ‘ & tﬂE 5 gas phase

nor e’ conponents C) or to m Xi
Of [Pt BT np gl 'thet%ém%‘a%e%ﬁforwseﬁ &fé}ﬁpodym%%ﬁ#ewfso'eﬂns It can
bErardedléabathwiss trereféragly mrmhwuely hﬁéhehﬁﬁﬁre@téyégh{lgH Brebure polym-

g%gﬁﬁr%cé@ségn ELH)% FQAC%t'é (g} Pt%clg\/ess dgglorbaroc%stsesléquBre)s QSI(EFOCGSSGS

vationi's
SfiFpogRE PhassI PagcesEs Boga(mha?rq flujdizedibs e plserssebire afl prssiblee
cat al yst systemfirstly to be prepol ynerized w th
oelns eferably |inear. C2-C10-_| -al kenes
e B et R e Al e P B TR 80 i ¢ Hos Baars rom 05t
4;@9@ bal 3y meei residertedimes of s 0.8 ta hisourd, prefizahiisfenn 0.4 td higours. The
Eo&%lréé@@% 'aﬁ@?ehfﬂ@ratu?@r%n@sf& cra%lhé)mﬁtrhecp% r%/ﬁ'le)/f‘at’uons lgually de-

% ol yrr>erj zation

PR @E&erﬁﬁ*ﬂoa m&t‘thd ‘“ﬁéﬁféﬁ? 9f Nigh- Rrﬁ?é””ieeﬂ‘?a@ef'%%ﬂﬁ' Arogepses, which
ateCUsmalljz c@l@l@d oyirae pressakds\of frsro oo tb 4 obag Hpartfculat i@ V0@t 3 500

be ﬁlgﬁbéﬂy 'a‘t% tQ‘F ‘Jr%lf] El! @nerg geafls%rsgp %Mvaﬂ%g@ou%ltgﬁﬁe?ature ranges

ex a
fcrs H@ﬁ? h'a'ﬂ ﬁf?ﬁ?ﬂ?"r’ W'ﬁwgﬁtloa rﬁ’é’ce%?§3 ﬁ@dwryszgo g¥hponesrticulas from 220 to
2007 l‘atttﬁﬁ ¢zBe OF lod-pRadbiira pdignériagiich p%wmsl rmte@p@atuaasmachwazt least a
el de% aereg1 ??1(8)% ‘Bg s%ﬁ?ﬁd gr?%?arggretdf %e EPQ I)hmenl.l% 8enrer36f11 ¥ sgt: riers],g p%¥meriza
'“%idl@f Peastrsre prefarabhsiatried ﬁutnaéfrem 5@ PG dreyrablg from (fAkd 420°C. In the
cﬁsfeQi?fbdspén&Q(botyﬁeﬂfzaQQro tHe poRFrRfigdtiaR lsYishidip BardiePou B LQisdension me-

ens, of t ent i nventi
d él[P PFS%T% )y lnﬁrﬁydi%?@%%cg ag s FW Ue o5 g‘fl)ftlﬁ'g ogrwarocarbons, or else in
thegpaomatsl tyenfiseives. Tbe pdyyerzrticndémpmatofes areqleaéraliysy thie.range from -20
[ WBF O CAK %%eé@@r\éh%n&%f% Bl ral%%l*hk%lnf’l 2086 Bar. T4 40@&' ®ntent of the

mononers al so | ncl nctional i zed ol efi ni cal
SRS UrapRr Ry f?dawage %ne: 10 igS0% ThrobalimEnzeiop éan g carried out
batnivdse, der insatiny egoddves ©F ydnticuonkly,ned. vetabey/lebctoraGiréferabigtin loop
reea)ét%rgpb%tlaﬁgr? e?&%rgr?ce ls!@\yetﬂ%; 5r¥¢) a@r‘?gsthg ﬁnﬁﬁg lyll-' Ef&% als %esc%ed in US-A

Vi nyl
3gigédpand %ﬁﬁ@ﬂéﬂ% Ta¢ saﬁr@aé%mmmla@honnsmﬂnarallwrned ‘out at from 30
tearapbc.substituted a-olefins. Particularly preferred
a-olefins are |inear or branched C2-Cl2- | -al kenes,
in particular linear C2-Cl0- | -al ke es such as

- Amopgthe abpreaisetiracd polfsurrigaion plocpeses axgdicular fiefrienes is given to gas-

pﬂas@%@@x%@@aatl% Qﬁﬁa@d&@lar lﬂrggﬁﬂ%‘ﬁgﬂl@&z&fi@aqwr@%olﬁm -polymerization

&Cﬁ%ugﬂ'quggt%glgqmar lzgﬂ% INQ3 %mgrsm %gtr%giogsoqné ﬁE redg(ank reactorgj The gas-
plgs6-phigxeatidaterecanraist b cardedalit @rige condensey loasupambndensed phase, in

wﬁeneaumﬁe éﬂé&lg @Sga§ tsyce@@@to%renowé&év& bR Qn$fs¥ec,rr@lﬂ§ced Le 5 two-

is also OSS| mMerize m xtures varil ous
Phasg Imé?ft‘i"ﬁéo thplr@f:@f @ﬁ%@sq %osgapl@éq]uste@ BYiPRE ES2FIPT iR Yhigh two polymeri-
zhtipagbnes e vked iorons ehaiedrasd fhe palyihbds passepalizeiasdsthiongh Bése two

z&wteg %'lr\ﬁmb@rr o(? Qr%@g Thg‘tm;%%g&ec:’aa %I_sg‘ﬁmeec%?ér?n}_gpz%grf}g?on conditions. Such
aaqfa@t?r |Sr¢@ﬁ%@d diexampie. WhVOrP 10481 dhp fiderseied ldp@tlca!anotyrr@flzaﬂon
PRCEYES th Fdol HBEIES b%bmﬁct@@m JRAd: 0180 féFm albl')l?méﬂlzréﬁbn cascade, for

TS R T et O R AN ORI R R DY Ffisontce o

difmgnidirensesessui$p rossige dturtidrindie; melapmagn baaiemgypr example hydrogen,
oNQLRARAARNAG such as antistatics can also be used in the polymerizations.
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or ethyl norbornadi ene. M xtures of two or nore ol efins
can al so be polynerized. In contrast to sone known

WO e@n/05898 co balt conpl exes, the transition nMePEI/EP2004/014226
conpl exes of the present invegdion display a good
pol ynmeri zation activity even 1 n the case of higher
a ol efins, so that their suitability for

on deserve articular, enphasis. In N
AR 0 SR A B TR s e
t@ﬁi’@é@@fﬁsqnm@rﬁl&a terpreparedivg mesesioffcombitétienpofl nyetierds patheiopolymeriza-
tieR a&maodawisenés@tiiimrih@&d SthRe SorRindf REK As
conmonomners in the polynerization of ene preference
is given to using C3-C8-a-ol efins or norbornene, in
TrbaptObeaslOathebfdsehtememio]n-aikﬂmrmiyei,ers]ofbiai(r&ﬁ& bap@hered. The term “polym-

iz 6 eRGseN&GL ﬁﬂrtﬁ@&e%c 961“9%}%%&!’\\%?%;% ?r{@{rlgmﬁﬁses both polymeriza- ‘

m xtures contail nin Peast

lipp 37%iperpeTizatingn b?ré‘? MerF anA 8OIFBET RBYIngAelrigRasses Mw in the range from
ap610 Py keette0081020 et odRed By thibytees. The pol ymeri zati on

can be carried out in a known manner in bulk, in
suspension, in the gas phase or in a superpritical

Omﬁb it lfﬁeir@o&diigﬁéﬂgﬁkéifw ¥riib £ aEldiiB pH§RErsfpRipafdd®sing the catalyst sys-
I
tegn(? Piytmre%en P’iV%l‘lIig(f] are baf tictﬂ%rg/ﬁits?inﬁgrﬂg? Vo?tliﬁzti%rhcgf%grlis hiiﬁrseand moldings.

stages. Hi gh-pressure poI ym erization processes in

The BRalyL @S?sitéiﬁssof%e @é@eﬁﬁh@\ﬁﬁﬁi gi\:%QJoNHe%'%aDih@ FRRP FRasses which are
SSES, ces

r.
R BER s oA G helt v iens URE B SR Bpiefraireteuent i
aJtigonpibk yatelybtzasteonsf tbe preseptiavdnyorcdisnidyerdrydugh aativitfasom
-60 to 350C under pressures of fromO0.5 to .,, 4 000
ar at nean residence tinmes of fromO0.5 to 5 hours,
PBFF ably from 0.5 to 3 hours. The advantageous
A spsimgeearaiyirenpeiet were caragrges ufider a petaciivedtraget atteephere.
poI ymerizations usually de- O pend on the
nerization method. 1n the case of high-pressure
TE%F%\‘?@P loFa ] W HPBLE BLcoqidAER WE 8OUWEAT |y carri ed
out at pressures of from1l 000 to 4 000 bar, in

Tﬁ@éiah&iHéé'i‘ FndbX Gmd%]%g al@rmiheaQQink ah autBi'ng Ubbeiohde wscometer (Lauda

ARG Rt s SPusmiel 0t ST TR ok Rk g il o i

hi gh- pressure pol yneri zati on processes are from 200 to

Tﬁgggﬁ sgie&racb@erré . %Héﬁéd Jnraoéihi?eggRg(QoggQiGZOd 1} i\t/iiE% iﬁaﬁ ei’\ii\ﬂiC specira,

ssure ¥ner|zat|on roces erat ur

”iiiiiﬁ'%‘ﬁ' qf&ea'ecorf@&éqv deutsrated patety ing 8VaNk K steﬁ’@d $dintes Fiandard Al
sigenpeceicaliteated tottheagpalpyisre litciaturgenassal |y set. These
pol ynmeri za tion processes are preferably carried out
at from50 to 1800C, preferably from70 to 1200C. In’
MepasrReskawee rgq@g&é 98 |a(f|8pntgéip Vﬁg %%lapq)hi,ghfeﬁ@iution mass spectra were
npabyaesi Z Mickdnass STDWBIAFWHC Spettrddtbt@dUt i N a suspensi on
me dium preferably an inert hydrocarbon such as
| sobutane or a mixture of hydrocarbons, or else in the
ARBRYAioNS InttheipBiep beew: The pol yneri zati on tenperat ures
cate gepgeigdtl y in the range from-20 0 to 115C, and the -

ssu rally in the range from1 to 100 bar.
t(%@ F)glglggrg%ﬁ?ngn% of the suspension is generally in
pP'M'@err aRgeuTcbpalveer fomeD% The pol ynerization can be

dg;a;rtyi egoiwérd@ag@hw se, e.g. in stirring aut ocI aves,

t
rggpl ?groléﬁcti\(/igy o%ﬁ;%rcta glu sg?tgiaprgg gft pg[){gigr the%nee Vpeeﬁ rr%{i})oigfcatalyst
enpl oy{ahepmitie cPnpiRX)iupes IRFh@rocess as descri bed in US-A

héxeRd2 $BGha M nbiSreRen? i2A8schiQirind IR pBREeRhASS

pol yneri zation is generally carried out at from 30
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5 to 125 C. Anong the abovenenti oned pol ynmerization

processes, particular preference is given to gasphase
w@olopiesoeg at i on, in particular in gas-phase  PCT/EP2004/014226

flui di zed-bed reactors, sol utign pol ynerization and

suspensi on polynerization, in particular in |oop

reactors and stirred tank reactors. The gasphase

é% nmeri zation can also be carried out in the

8MBErdsed or supercondensed phase, in which part of
1t h Erephirated c&ftZI-rﬁ@hga&trlhﬁzth@‘@@lo&ﬂc}c%p@:ﬁlz%ﬁoh@e dew poi nt

33@% (b§0 Ml t) oﬁ%@x%gﬁylé‘r?ra% \%)ep hadsdﬁggl Xt r? ﬁgf?oz{éﬁo mmol) of 2-

08&
”Peéfa/&t/ﬁ?r’ei”r?”@\ﬁ |3c410rte\/aﬁd ;Q@Pyrﬁaﬂ mmedtof ridazolne@sd theeniktingload subse-

quenti9 heatehart12e1c R hé e Tﬁ@hwﬂﬁ‘é whSaiBRs$ BLodl th e&oﬂﬁ&ﬁbéfature while

e two zones a.n
st mﬁggést%gaéltr\{ggﬁle corH%ongnta Wiere cpsélﬁad og PS?{L}@ ?rg%gp gﬁrb andV%?dO mbar gave - '
183rdPt Mmaes S8%uefR-acthdddirimethyisilviawcyddpent:2-¢rone ex anpbress liquid.
i NWD 97/ 04015. The different or identica

N KD, E P2 oD R a8 BB S P e b 1 D it m.
NS CHER,| Mth CORRINGIMerbitt 718 (V)25 EirpRaedEH:); 180.1 (Cakens); 180.9

@ﬂ&g&hghmB@ﬂ@kgr arrangenent usrng two or nore
identical or different processes is also possible.

Furthernore, nolar mass regulators, for exanple
1Ry Qiepgetinn o 2-reait-8rignyincdldiclopee-saoh as anti statics

AQﬁ‘iQtu@'o?f*@B bg (Hefmbin oftat@orpﬂu)ﬁeﬁ{e'a%@t%@ﬁlﬁof t(grgﬂ?drofuran was cooled to

exes resen
G oA A PHE R dp S5 - SR es Ml n Syosegeatded whil
Sf!fr"% éhe mixtune absginted fpadptireth higutesamistodt g C6ebimutol 2nethyl-3-
(tﬁrﬁ‘retﬂ}ﬂ&@@%cﬁbﬁéﬁ‘%‘-Jnoﬁ’é)\lvé/rg%deé&évhﬁlé Qd?rrr%‘: Fhy r'ntxﬁ: \@%1; B6wed to warm

t est hese conbl ne
tOprEstZ e H"éﬁ‘iﬁt%@rﬁ“d Ptﬁv@rwersaﬁn%rur%vaéa hern@reéwwf The reaction
mottet iwas theo hixzolpred g medns SFlaenittere wf 4Q@biies a1d 3vaklicdehcersrated hy-

di‘b%ﬂgr DRIk rnﬁtu%e &hideRtd R vrfag whlRs Q{el%‘?&‘rg ho'uFéV?IQEt ﬁle@lre was

enconpasses bot yneriza n an qonerlza
EOWéd ¢ ffqoaamfeawara%r \fhHE S ETIRR IR AY AFOT AR §’é§aW rmrﬂ apH of
12 ha regn geached ThabauebusSihasowdh &0 pBRG:desfirobeth@ sragic Bithse and

tl*%ya EJUU§ Rés% %Xtr%ﬂgdqgrcé S&\tﬁ (ﬁ]&hyl e@,gp cllhgrgrggr"f‘@ Ft?a%le% Here combined,

pertles epar e
E%dtoa(wgeg@ygmt%rat%rntqr%arﬂr%esamenq RSGIREa5hpTaF o residue obtained i
thizawdyiveas|dastiliey a1 s ed-uwdo°€ and 2016 phadogivé on1 Qf(1dd 3 Mol 74.9%) of 2-

”krgse 3 ﬂgdgﬁ% ggg% Jhe catalyst systems of the

ive polymers having nolar nmasses
mhlch are | owner than t hose obt ai ned using catal yst
NSRS He P, 18hinie b, cciznolr)ot 69QH SIEMS); 268 @H(tn s:ur9$3nt @enkn, CHY); 7.39 (1H,

d@qtrﬂ 949'} 60(59;9 vﬁaér% jﬁﬁé’g ragtc t‘}‘i”t‘yi Eaeé‘at Ha) 8.7 (1H, dd, Hy).

N@;ﬁﬁt h’é@é"é 3%@(%&”&85 (32HM @ﬁﬁz]m@ﬁ@OQHWer@%] under a
protectlve nltrogen at nosphere. The density, [g/cm 3]

' iih .|
T oM e L E G S L
Aautf@fﬁﬁf? ¢ 9Ubb & mmak o\ad-selbyist(enuifeldisdeous2-ghonergnd 100 ml of tetra-
h}fb&ﬁﬁjarh Wa@8ockl ty egvbc, @hd 236 &Heﬁ)ml@% (88 MLiR MohefanBfibthy! ether,

185 MBSt A5Vl SEEE 7R e HRRS5E Bl o o
at thls temperature and 1 ml of ethyl acetate was then added. The mixture was then allowed to
warm to room temperature while stirring, refluxed for 10 minutes, cooled to room temperature and
100 ml of water were then added. The aqueous phase was then separated off from the organic
phase and the aqueous phase was extracted twice with diethyl ether. The organic phases were
combined, dried over magnesium sulfate, filtered and the solvent was distilled off. The residue
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the signal of the inconpletely deuterated part of the

sol vent used served as internal standard. Al signals
WOwR008/05838 brated to the appropriate |iteratur ePUHEPI®84/014226

Mass spectra were recorded ongg Finnigan MAT 8230, and

hi gh-resol uti on mass spectra were neasured on a

M cromass CTD ZAB-2F VH spectroneter. Abbreviations in

“the tables below Cat. catalyst t(poly) polynerization

WasiEissplurcdyie iml aftoluane @fd tivolagmied fvish Bl dfdwesarey ThEoiryaigete formed

W‘h%ﬁi&eréd’ éﬂﬂérﬁﬁdrtegr bYighy g 22t @0l Ct g¥h, yéhcﬁﬁlﬁ%‘@m Bonfbthyl-3-

i ne er of catalys
ngéyfmn% BT hexene whet her or not hexene is
present durlng the ponnerizationExaane 11 1.

mem(mn@m@ CDCly): 1.48 (3H, m, Me [ 287 (2H, m, CHg); 2.98 (1H, mn, CHl) 32 (1H,
clopent 3" enone '37.°8

thy| |Ionxy
(ﬁ* %f 5Hg§ t@fﬁd“% i} afﬂégb\él“e Hrdgedretib 846 (“9 dd, Hy);
&ﬁ&mhﬂ@ gf. 7.8 g (70 mol ) of 2- nethyl cycl opent ane-1
,3-dio pe and 0.29 g (4.4 mol) of im dazole and the
ﬁ% ture.was SUbﬁﬁ %gntl heat d at 1200C for 2 hours.
"R SRy 1S cxelPriafieienper at ur e
Anhixtuee &t5innl of wateandl Sahll of vakattialed hgdrogidorieRtis vwae aéded to a solution of

1d7'1$'tg' k. b%ﬁincﬁbfcff 3- h%r%%’ i tr@thyl%rbt@%l QQ?-g§n9%c?agpe%MQ |n31 00 ml of tetra-

a
H@fﬁ%aTh%m'(W% \?tfe?t'ﬁw iredp) §Rp5Ele Bpehmingtes Apmhammenigsolution
V@@Itlmﬂlaéw Unticpuptel of 19VRd betn(r2ébed I hivile oGO3} wab th&6 separated off

ft(o%h'he §rRI N%@éﬁs% anélthééﬂ%%h%ﬁ%ls%!y\@g %xt%c%{gé??\?lth(cge_'y r The or-

gsBiC Bha(sej_were cg@b@e? épgj oveﬁ_rzegrtes%ll@émgaée]él tereq_glmj the solvent was distilled
of f(CetelcesiieObidBer 20this Yvafy @aYistillidd 2. 15Pri@prar fidi2amo? mbar to give 1.12 g

q 0] m xture
Gl B TSRS BREOEG 250 i ot
tetrahydrofuran mas cooled to -8Q0C, and 74.4 m of
NMEb U (D0, 13 KiHENTH@le)5 1. M(3H) afexamer (386, MBEPL)10VEH, én, Me);-3.65 (2H, m,

[ t n h
THPIDEI, ORI SR, 058 LB, PGBk L i B8Ry 7 v
GoH): 7.031 Hhyns CS’” (%45 et Ry 1l GHaomyyneye BApERR2-(2H, emdhk 8. 97 9.05
(veme Hadded while stirring. The m xture was allowed to
warmto roomtenperature while stirring and stirring
was continued for a further one hour. The reaction
i Reearretioness (3-methyiyriieny !y A &duinglyspciersnistieay)sheminmedigfioride
40 g of ice and 30 ml of concentrated hydrochloric
acid and the m xture obtained iQ this way was refl uxed
for 3 hours. The m xture was jall9wed to cool to room
tenperature while stirring ano pni a sol uti on was
added until- a pH of 12 had bee reached. The aqueous
phase was then separated of om t he organi ¢ phase
and the aqueous phase was ex -acted twice with diethyl
et her. The organi c phaseg Were equlned

A solution of 1.09.g (3.85 mmol) of 2-methyl-3-phenyl-1-(8-quinolyl)cyclopentadiene in 40 ml of
tetrahydrofuran was added to a suspension of 0.157 g (3.85 mmol) of potassium hydride in 20 ml
of tetrahydrofuran. After the addition was complete, the reaction mixture was stirred at room tem-
perature for 6 hours and was subsequently added to a solution of 1.44 g (3.85 mmol) of chromium
trichloride tris(tetrahydrofuran) in 50 ml of tetrahydrofuran while stirring. The mixture was stirred at
room temperature for a further 12 hours and the solvent was then distilled off and the residue was
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dried over magnesiumsulfate, filtered and the sol vent
was distilled off. The residue obtained in this way

wor®sdses | | ed at 119-139C and 2x1 0 2 nbar t oPQIi/ER2004/014226

31.1 g (139.3 mml, 74.9% of g£-
met hyl - 3- (8- qui nol yl ) cycl opent - 2- enone. NMR 1H (200, 13
VHZ, CDC|3) 1.69 (3H, t, Me); 2.58 (2H, m CH2); 3.12

; 7.39 (1H dd, H3); 7.47-7.60 (2H, m
V%ﬁa%ﬂ ?hfm'l%ﬁ vyl h hpxage a@gﬂﬁ tlrr@awnt(jq@@n% Ej\g, pglublegmg’@nallq_the ghgidue ob-
thidgd in SrisBiay(vlds, takdd up iohethime(dalodide 4RI XY - Th 2iBrafe)as freed of sol-

\%MH' Jvas[g%(z gr&c&%ﬁe}j ghmgr (%HZ(J %es]sﬁo( (l)slc_)r%av%w 96%0_%3% mok of (2-methyl-3-
Phey-dn(g- ﬁlﬁt%ﬂ”ﬁtﬁ}f&ﬂeo@é‘ﬁm@n@owuma&@ttlsprl@e 6e%2. 4 g ( 10. 75
mol ) of 2-nethyl - 3-(8-qui nol yl)cycl opent - 2- enone and

W tﬂzogﬁéﬁheny{ﬂ%ﬁﬁ AL E e e o BEgh. v sea

, 12.9 mmol) were subsequently added while
Mss (Eﬂ)f R %) B0L (10D )L 869\@8) [Ri-LaIF &b f@ MR i%l} &S (48)1F1+-2HCI-Cr).
hour at this tenperature and 1 m  of ethy acetate was
then added. The m xture was then allowed to warmto
Exgorir2enperature while stirring, refluxed for 10

M. P%p@r%horﬁ&@l-r@gro&)@zrrr%@m i @fﬂeﬁfcﬁr‘ifMBrﬁ‘deﬁﬁ‘QB aggolmc Qgpentene
RN A e

219846 anghs 2 eX of mbutgithitini(2 & Min téxadé, &b i®yrhmel) were subidegquently added

\AﬂﬁlQﬁWn@ Rﬁ@%ﬁrﬁnd‘%F &5 HAHRE Qﬁﬁils téyﬂe%qlré’\éesrolu%@rg&% é’{% mmol) of 2-
iltered and the distill f

rc‘aﬁté/l ?é%?‘ﬂ%%@%ﬁ@%ﬂ?@ﬁ (SeR Egan?ﬁle 1)? 'f’ 6P U’éﬂfetetéﬁwdrf)iﬁ'@'? was added

véodlerstici. Wiet hixB6e wads shifrediexafugherbhe hpura@tihittrapeathierang d mi of ethyl

a‘é@t§tefv0als ttf‘eﬁ %gdéy fﬁa@ﬂ&%u% \Jv%sd(he Jﬂbﬁe@l@‘ﬁ%ﬁrﬁ 18b8mYerh tﬁer%gre while stir-

dr ox

fﬁﬁé?ﬂ/ 001m'(°éwatat ‘H"ﬁ‘ﬁ) Wﬁ%qyerﬂtsaetﬁdeﬂte aqmr&y maiezw thep sgpprated off

- fieDCGhe @panidphi8e 63HbaRqlde)s phas&Wad Stttactay twidddyith Reti®BethdrHrhe or-

g%lc Es w§re gﬁw%lﬁ'gd 'Eﬂ.%cﬁﬂ% ma%_g&m(sallf_ate Fitt %n tze gcgveég\bLs distilled .

0( 1T_l'|1e r%due%s dlsgolg@ u(t ippl ofdalueqqza;;lwlj It]l'Lelp afngeg giﬁtlé %mb@f hg¥ane: The
podfcipRateretringd was fifees\dif-ahd GildqUhingdve 12)60\g0(7 @p @it cack 8medrOxyR-methyl-
5 . .
3"%%;% E\ﬂgérr}dg %8 cgjlql\é\@tﬁ 889@9} A%coﬂ{l fr (ﬁ@ﬁ@/%% Bq\.glggdfygcoohng the
ey iqiep 1)42& 3.84 mmol, total yield: 85.4%).
3 hydroxy 2- et hyl - 3- phenyl -1- (8- qui nol yl') cycl opent ene

I\Mk }%Pﬂ 3 o 8[%)61%@95 {féfH”%aMe %) QS iﬂaﬁ% %kﬁmﬁ‘% 815!11 b EBY. 3.18 (1

”3;(9"la)t Féﬁ(%s @*ﬁ)eﬁ SR ddedd.dhk 7 4565 %KV fbfm, CHahraghdde@ 8 (1H, dd, H4)
sreqcihed, H,Jhe aqueous phase was t hen separated of f from

SRR IG36, 0 BB Bl ARE BB AT B e

aEBAYiGiel, dried over nagne5|untsulfate f||tered and
the sol vent mas distilled off. The residue obtained in

2, ?brepira%%\m%‘a t@&b%@enz 4 6116%5/%)-]178%u%glgl)czycl%pe%ta%leggar to
Azmw@temﬂinsobwﬁrwndﬁ ni!®f epneentiied hirdredhispie meid diae addedvRsolution of
31 (88 Gurdad) dEdy I -mBihyl- Q(A%eﬁfdﬁiﬂugndem 8-qdindhh) cf( nt€he in
1%%&% t(agﬁérgtH ra g_nptlte rg&thr@y“\as s? rreéiz aé gao?r'tltﬁﬂpeﬁa u%{pf% 20 rgi éﬁs and am-
mfonia, soMmrqgaQ)therVac@le prtHa plmof 12 had been reached. The aqueous phase was then
separated off from the organic phase and the aqueous phase was extracted twice with diethyl

ether. The organic phases were combined, dried over magnesium sulfate, filtered and the solvent
was distilled off. The residue obtained in this way was distilled at 169-176°C and 2x10® mbar to
give 2.09 g (5.9 mmol, 60.2%) of 2-methyl-3-(4-benzotrifluoride)-1-(8-quinolyl)cyclopentadiene.
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CoH); 7.03 (1H, m CpH); 7.23-7.87 (27H, m
CHqui no, y, +tphenyi ); 8.13-8.22 (3H m H4); 8.97-9.05

W@ 3d5/0p8924H2) . 1. 5. Preparation of PCT/EP2004/014226

(2- et hyl - 3- phenyl - 1- (8- qui noky! ) cycl opent adi enyl ) chro
mumdichloride 5 0 & CL A solution of 1.09-g (3.85
mol ) of

" 2- et hyl - 3- phenyl - 1- ( 8- qui nol yl ) cycl opent adi ene in 40

m of 5 tetrahydrofuran was added to a suspensi on of

MR 57 (290,01 3 VB, mml% 108 mﬁaras)t 1oy [Brdri, ge); b3 28, M, Ml 3.62 (2H, m,
r n

g 3%'?3(%%‘5 ?48’4} he &ﬁﬁe % ”@%@@h@%g?ﬁm é?p%-l 507 1H, m,

Frred
%’e*ﬁ u?ras(“arfa %Hv) %@ﬂﬁé@]@éﬁt NyCliddiedy 8 148S4I(8it.inorioB.93-9.02 (3H,
.H% g (3.85 mmol ) of chrom umtr| chI oride

( ) rahydrofuran
%tﬁqehge:@?ﬁéﬂé%#h@ﬁlrﬁsz &?@' ¥d at room
tenperature for a further 12 hours and t he sol vent was
Aherepeliatitri ofl(BehetyF3-psknt AGILERR)-HYL RS y@%ﬁﬂd@nﬁ)bﬂgﬁlum di- -
Mokl hexane and 3 tinmes with toluene. The soluble
material in the residue ob tained in this way was
taken up in nmethylene chloride and filtered. The
filtrate was freed of sol vent, Phashed and dried under
reduced pressure. This gave 0.989 g (2.39 muol ) of
(2- et hyl - O
phenyl - 1- (8- qui nol yl ) cycl opentsdt enyl ) chr om um
dichloride (62% . NVR 1H (200,13 MHZ, CDCI3): -53.3
(1H, H4); -16.5 (1H, H5.7) ; ) 2 (3H, Me); 14.8 (1H,
H5); 49.4 (1H1 H3). M5 ( e (% :404 (100) [ M+,
369 (76) [M-Cl]; 332; (% [ Me-2HG1 ], 280 (48)

[ Mk-2HCI - Cr]. Exanple 2 ,\pﬁara’fion of

3- hydroxy- 2- net hyl - 3- (4- berjizotyi fl uori de)-1-(8-qui noly
| )cycl opentene A solution o 4. 51 g (15.6 mmol)

of 4- br onobenzotrifluoride in 80 n1 of t et rahydr of ur an

to -900C, -butyllith
ARTHST G2l @ 28 maalas e et & rsseaenia -Gy pentadiene |

ins40 mirdf redyahyifdferan sbs adden ¢p 4 auspdrionioNUIRESy @5t of potassium hy-
dhé’ém 96 ?rﬁ o t@trah@dr%ﬁllréht g&fPerr' ¥ additich \ga (c]o?f}ﬁa

l')e rg%xgn mlxture was stirred
CyClI

UI no
E’)’m f?{ﬂﬁ?@ﬁ"\’ﬁe Yt méﬁraéﬂﬁ%hsewr"%%%tomg@owa 23 g (5.95 mmol) of
cBomiuri trichlorifll éristitxahydrefuveasin S0 infl bEtrdr98rofurdnlHilb €firrify) §he mixture

V\EQ Qﬁrre@%’t Foghst%rhsé}ptﬁlre%r%r f@rﬂ%qu% %ourfg ar]%fthee éor\yel{tt \ﬁgset!;lgnt (f stWaoS off and

hen a
"Wed‘aﬂ‘?tteéﬁ‘?aéﬂfaaﬁ%’“w Wits hexane apg A gmanwyithigyeng. Tb¢ re\ﬁ/dv@pbtamed in

thiggaySuas s tiamdet 3 ymedd@thnetfitde aﬁlblmlé‘ﬁd Iﬂh@é@ofﬂ\ﬁﬁe béM@dined methylene
cfl %rﬁ:‘?s \% Ee fre&iog%blbgnt QNa%ﬁQc{ %dgingcf E dl%prefiﬁcegl %%Lﬁ'g uﬁns gave

Ease €

1&?@&%% mﬁl?ﬁ@é@ Peihd-3d bhapizaEtuoride) le@- Ocy\r@wlma@n@éadmvl)chrommm
debibfidet(e5.1%).1 t ered and the solvent was distilled off.

The resi due was dissolved in 5 nt of toluene and then

dmi xed with 80 ml of hexane: The
NMR H (200,13 MHZ, CDCla): -54.1 (1H, Hy); -17.1 (1H, Hs); 13.5 (3H, Me); 14.9 (1H, HG) 48.8

(1H, Ha).
MS (EI), m/e (%): 472 (100) [M*]; 437 (82) [M *.CI}; 400 (49) [M*-2HCI}; 380 (22) [M*-2HCI-Cr-HF];
348 (23) [M*-2HCI-Cr].

Example 3 (Comparative Example)

3.1. Preparation of 2-methyl-3-pentyl-1-(8-quinolyl)cyclopentadiene

A solution of 6.8 g (32 mmol) of 8-bromogquinoline in 90 ml of tetrahydrofuran was cooled to -90°C,
and 12.8 m! of n-butyllithium (2.5 M in hexane, 32 mmol) were subsequently added while stirring.
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precipitate formed was filtered off and dried. This
gave 2.69 g (7.28 mmol ) of 3-hydroxy-2-nethyl -
w2008 ot ri fl uori de) - 1- (8- qui nol yl ) cycl opene@rEP2044/014226
second fraction was obtained by cooling the nother
liquor (1.42 g, 3.84 muol, total yield: 85.4%. NVR 1H
(200, 13 NHZ CDCI3) 1 42 (3H, m Me); 2. 52 (2H, m
é}ﬂ m ; 3.18 %lH m CH2); 4.10 (1H,
te nQ feyr 1§gm(@ﬂs atdiys tep:]3§ratu1p 5 GA3Bmmol | Z-methyl -3-pentylcyclopent-2-
E(ﬁbhm()ﬂrh\@dryischaﬁrwn)a wére 28dedMlile stiringtiis mRiuSwésldtredl gt thlﬂ%}nperature

for M{Ka’?h% llw\ig %‘ﬂé&’% %@%@%i%%w?%éqﬁ}g%trehﬁe gjor 1B hour. Atter

cg:_@]g 0 FOR terppqgﬁarrea@ m@qtyrebqaf 30 g of ice and 30 g of concentrated hydrochlonc acid
v2as it dtynd Bne{ s i@z Akl e folab TR forl HoBrs mhmlxwra FCAIBRE o cool to

ur.e.
IR Sl Pudandaeoth rffElued e «fb Brasraresier
regched. ghe @ql(egugphﬁq,g Wes $en separated off from the organic phase and the aqueous
pBadeis®xiactediich With drefhf-daRR Z0k bidahd Qﬁés‘é@)lx/ége Jogfb%\éﬁ ALY over

AR Bl O B SRR Y et i smier
telyrreAt iienieamied with dhmisisexahe ha@wemntmﬂfqrme@wwmefed b and dried.

Thageshe BbtaRas Makls wiRaPdifQls >pRs &nWas o2 heir BERAMY §6k 2-

rom.t hase and the aqueous phase was
n%”{yl TAETE i 1@4 g&pctyﬁlo’gﬁl %dﬁﬂ? ether. The organic phases
wer e conblned dri ed over magnesium sul fate, filtered

Wdreﬁab@tl&%f‘(@ﬁﬁeth\{)ﬁ:ﬁpé}*ﬁyﬂ id- h@%lﬂﬁidop@ﬁ@dlé@%rﬁ&ﬁlum dlCthl’lde
obtained in this way was distilled at 16

2x1 0 2 nbar to give 2.09 g (5.9 mol, 60.2% of

2-met hyl - 3- (4-benzotrifluoride)y-1 !-quinolyl)cyclopen
tadi ene. NMR 1H (200, 13 DCl 3): 1.13 (3Hl1d, Me);

1.97 (3H, m Me); 2.03 (3Hl\/b) 3.62 (2H, m CH2);
3.87 (2H, m CH2); 4.81 (1H—=¢, CHwWe); 6.59 (1H, m

CpH); 6.66 (1H m . CpHY" 7{07 {afh m CpH); 7.26 (1H,

m CpH); 7.31-7.88 (24. owa|nD|y|+ary|)

8.14-8.24 (3H, m H4); .02 (3H, ' m H2). M5 (H),
me (%: 351 (100) [NM] (72) [ M+- F3CC6H4- C3H3] .

2.3. Preparation of

(2-met hyl - 3- (4- benzotrlfluoride)-l-(8-quinonI)cycIope
Arrohitidorestypl 5 ¢ Hradmiaol) dfi2-metioihB-pentgdel -(B-gaoblihdyoinp@itad®Bn®h Zp mi of

t&tn@hﬁﬁofmlw)as Qfided to a susp?nsmn of 0, O; 11 ?1 mmol) of pot s)stum P]ydrbde in 20 ml of

benzotrifl uori de U|no
g fége O@%@ap n‘\f§fb‘hﬁ13d?5?°”t"@tsr°8'ﬁ9'8§eo‘ afesﬁﬂ%é@ﬂa'&déa sfiigedzpt room tem-
psrlagmﬁosil @imouod ard. shé2qgent!h a@fed i Jdlutioh op@EAgG Si. ajlrml‘nyl) of chromium ,
tfhbHS th&te?rghmmﬁgn n%d' rﬂmf %@B%?cﬂﬂ}an @fﬁee{tlrrﬁmp e%v%qrg{(twreg\%% stirred at

was CoO
"REhiFEP g':{;tﬁ’feefof %f“rtéerﬁlé @pgrs 6?(‘?8 péﬁ?lﬁg@%@ AEYY wariter fitegedzpff and
washedttwioa with hékadd TYis (gavedb45g1ol 2 rorholCd D misthyh-3-pdrgynh @8- de

” qﬁi%lﬁfctyﬁweﬂ@ﬁ@ﬁﬁfcwoﬁxﬂﬂn GifhirBe (92°/())f tetrahydrofuran

e'stirrin ture was'stirred.at room
tenperature for a further 12 hours and the sol vent was
then distilled off and the residue was washed 3 tines
with hexane and 3 tinmes with toluene. The residue
obtained in this way was extracted 3 tinmes with
met hyl ene ehloride and filtered off. The conbi ned
nmet hyl ene chl oride extracts were freed of sol vent,
washed and dried under reduced pressure. This gave
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1.58 g (3.34 mmol ) of
(2-met hyl - 3- (4- benzotrifluoride)-1-(8-quinolyl)cycl ope
wWoe@diossys ) chrom um di chl oride (56.1% . NVR 1H¢R0P2008014226
MHZ, CDCI3): -54.1 (1H H4); g4d7.1 (1H H5); 13.5 (3H,
Me); 14.9 (1H, H6); 48.8 (1HIH3). MS (El), me (9:
472 (100) [M]; 437 (82) [M-C]; 400 (49) [M-2HC];
’ 380 (22; [ MF-2HCI - Cr-HF]; 348 (23) [Mt-2HA -Cr].
€73 (Conparative Exanple) 3.1. Preparation of
F%Wnehﬁmbns pentyl - 1- (8- qui nol yl ) cycl opent adi ene A

O
ceftagy ﬂ}?ﬂ"ﬂwﬂert siirenvitT SSonblage. hestethwant@zngraed letiebe The appropriate
a&bbﬁ@ﬂM@cﬁlU'O% ﬁr@ﬂ@ﬁi soMitioh & tsltibre, CF‘QI a@flﬁ obiSt)ividsiaRged t9& solution of

t faémuﬂﬁplqe t%nt Bgﬁ?le |1 86\”?%%2(##12% cogﬁlgﬁ& 2(5% ml n;m)llugene and the mixture

“@ahﬁ?@1©ﬂ§d}asawa@bmﬁkre added while stirring. The

m xture was stirred at this tenperature for a further

B Rl v R U R g TRt A0 R e o
fro@rppet 20 i €0 /heat aimaspiregic pfes@0e. ¢p b caspef rectiB@ng 1 dikxene copolymeri-

zﬁt%ﬁ Cﬁlf’alt c?;‘@a%ﬁ‘é}‘\e RGeSl Wth@flé&ﬁ 'Sﬁ’orwabcefﬁg dedicRAng etHﬂ@ne and ethylene
et PP a6 BUBIT £is o0URE L TB AR P at atmos-

pharicipraspigre afte remauing amewl oitherenev sil)add eddedntia & drapgpity fofinel over a
pdrbdRds RERRs r/@f?é? I?]%ﬂtamﬂa% c%gé’[%léﬁ\y%n@ﬁ&v W?‘ﬁﬁett R€"hdicated in Table 1,

rated off fr a
R E SRS SERPB DY AL G THOBRCDE R b HRAS MYREoncentraec
hyxirgrafviric agit aisi®sniwemethermiyh2 40edl, of ohiethenb! e ey suhsgnesly added and the

A t.he went of f.
Wﬁﬁiéresfgﬁtgﬂgé§ e%@gﬁvgﬁh%ﬁ%ﬁﬁﬂ%m%?ﬁ?%*ﬁ%gélgﬁ% then
adm xed with 80 nl of hexane. The precipitate forned

was filtered off and dried. The residue obtained in
this way was distilled at >110C and 1x10"2 nbar to
give 2.6 g of 2-

net hyl - 3- pent yl - 1- (8 qU|nonI)cycIopentad|ene 3. 2.
Preparation of
(2-nethy|-3-penty|-1-(8-qU|nonI)cycIopentadlenyl)chro
m um di chl oride A solution of 0.5 g (1.81 mmol)

of 2- met hyl - 3- pent yl - 1- (8- qui nol yl ) cyc) opent adi ene in
20 m of tetrahydrofuran was added to a suspension of
0.07 g (1.81 mmmol ) of potassiumhydride in 20 m of
tetrahydrofuran. After the addition was conplete, the
reaction mxture was stirred at roomtem perature for
16 hours and subsequently added to a solution of 0.67
g (1.81 mol ) of chromumtrichloride
tris(tetrahydrofuran) in 20 m of tetrahydrofuran
while stirring. The m xture was stirred at room
tenperature for a further 16 hours, and precipitated
product was then filtered off and washed twice with
hexane. This gave 0.45 g (1.12 nmmol) of

(2-net hyl - 3-pentyl -1- (8-

gui nol yl Jcycl opent adi enyCchr om um di chl ori de

(62% . Exanpl es 4-7 Pol yneri zati on The polynerlzatlons
were carried out at 400C under argon in a 1
four-necked flask provided with
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cont act thernometer,

mant |l e and gas inlet tube.
wOok®5030% st rengt h sol ution in tol uene,

stirrer with Tefl on bl ade, heated
The appropri ate anount of
CnAl arCT/BEP2004/014226

Table 1) was added to a sol utgpn of the anpunt
indicated in Table 1 of the appropriate conplex in 250
m of toluene and the m xture was heated to 400C on a

wat

er

bat h.

In the ethyl ene honopol yneri zati ons,

et hyl ene was passed through the solution at a flow

rat

pr €
cof

g»qL-
:$§UEE
o y-HE

1 ask sh

L

h

from about 2
! ngthe cgsq
rezafli off,
ortly before

aoHan A A4

D to 40 | /h at atnospheric
> of the ethylene/l -hexene

2 m of hexene were placed in the

addi ti on of ethylene and ethyl ene

was
r at

pr €
add

m ndt

exl

SHOS
€5 of

£

#

€s.

Cqucnt I y MYasy

from about 2
BThE rmaléni
a_ a-dr oppi fg
After mai nt g

5ed through the m xture at a fl ow
D to 40 I/ h at atnos pheric

ng anmount of hexene (6 mM) was
funnel over a period of 15

i ni ng a constant ethylene flow

f or
was
m

net
and
W t

time indicaté
ped by additi
ngenkr aged ghy
)2 250 R Bf

hanol- and dri

whi t e pol yner

>d in Table 1, the pol ynerization
on of methanolic HCl solution (15
drochloric acid in 50 nml of

met hanol were subsequently added
formed was filtered off, washed .
ed at 70C.COCOK) K) cn o cn o c

cn
Ant
Et g
M h
189

I: Polyneriz

by Bx.

focat. ALt

ration results Ex. Cat. from
(poly) Hexene Pol yner Prod.

[mg] ([mmol]) [mn] [g] [g/(mmol
4 2 13.3 (28.1) 1:500 15 no 13.3

10.
0.9
0.
con
VL
mea
ary
Cp

t ai

5

21 6.2 11.5
Lol 12. 1 (28,

sbi tgenty ¥
ont al ns at
at | east one

cFaim & A&
ing the struct
where—the—ve

Cp is a cyd

| 6

.2 (25.8) 1:350 30 no 3.8 738
24.3) 1:500 15 yes 13.8 2263 0.79
9) 1:500 15 yes 13.1 1754 0.55
ronocycl opent adi enyl conpl ex

ural feature of the fornmula Cp-Y
ir i abl es have the foll ow ng

| opent adi enyl system havi ng an

S a substituent which is bound to
ast one uncharged donor con
atom of group 15 or 16 of the

Perl|i
vanag
t ungs

Tab
non

havii
varil

Table 1: Polymerization results%

titanium zirconium hafni um
int al um chrom um nol ybdenum or
t of group 3 of the Periodic
ides and mis 1, 2 or 3. 2. A

conplex as clainmed in claiml
-YMVAXA n (V) , where the

Il owing neanings: Cp is a

tem having an aryl substituent,

Ex.

Ex.
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Y is a substituent which is bound to Cp and contai ns
at | east one uncharged donor con taining at |east one

wat@siosgfo2gyr oup 15 or 16 of the Periodi c Tabl e, PAVXEPR04/014226

titanium zirconium hafni umggzanadi um ni obi um
tantalum chrom um nol ybdenum or tungsten or an
el ement of group 3 of the Periodic Table and the

“ lanthanides and mis 1, 2 or 3, XA the radicals XA are

2CH™ i ndependent |y of one another, fluorine,

chl orine, brom ne, iodine, hydrogen, C C10-al kyl,

C2-,G1 98 ; - = i r ' - A
13 5

o Bon Sl ARSI S¥ brar B yRliay KIS e e oY

i n (Q.Hderetls vasiaples haurngARioNIng MeRDRES: SR23A, SOBR23A, :
OC(OR 23A, CN, SCN, b-diketonate, CO BF4 " , PF6 "

I | ' [ di cal s XA
R G R L T

particular a 1,3-diene ligand, and the radicals XA nay

begj Oi medsubstitmmewRErOk Belind 123 AndR2shisiral £ lcagteiie uncha{(geld donor con-
i ndepe I - - SIkYl,

C2- oo ke caB HReB Bhtirs oL R krobe oS P O 1

to 10 carbon atons in the alkyl part and 6-20 car bon

at oafs iigtitdrien, aidohiupanafniud] FERBAu, nioMUeT, €antdNen, Rh@&NINE molybdenum
r adl Palo?‘tu%&é%—oﬁ%ﬁée%% o"fll I%8§) & o tHéJ Egrjiotd%tT%gle%d m%llé)rgnearr]l%es and
or nitrogen- and oxygen-contai ni hg groups and two

radi cal s R23A-R24A may al so be joined to forma five-

or ngi xigreneged ring, R25A the radicals R25A are each,

i ndependently of one another, hydrogen, G -C20-alkyl,

C2- C20- al kenyl, - C6- C20-aryl, al kylaryl having from1

2t o Atrooneaydiswantadienykconplexise clalneglin gaimt T feawing eredormster Gro¥aM X', (V) ,
at QBreltie $nigbldd Hve RRIblloRME nesRingadi cal s R25A may al so

be joined to forma five- or six-nenbered ring and n

is 1, 2, or 3. 3. A nonocycl opentadi enyl conplex as

"¢l &rmedk @ eycloberitadienylsystemihavinghércdiy gubsituboly med by t he

group - Z -A- and together with the cycl opentadi enyl

sy em.% ntﬂl\/fg‘].r. a o cycl opent adi enyl conplex .
cotpri S hYPRHETEYPELE B o B RO B SN S5 dgnor con-
- A- VA (diting atygeet e talven of@rdualib es1thefiee Rdniedit dbblawi ng
meani ngs: Cp- Zk-A R\ Rr- 1A" [ -
MY s titanium, zirconium, hafnium, vanadiljm, niobium, tantalum, chromium, molybdeﬁum
or tungsten or an element of group 3 of the Periodic Table and the lanthanides and

m is1,20r3,

XA the radicals X" are each, independently of one another, fluorine, chlorine, bromine,
iodine, hydrogen, C4-Cqo-alkyl, C,-Cyo-alkenyl, Cs-Cop-aryl, alkylaryl having 1-10
carbon atoms in the alkyl part and 6-20 carbon atoms in the aryl part, NR®*R**,
OR®* SRZA S0,R™* OC(O)R™*, CN, SCN, p-diketonate, CO, BF,~, PFs_ or
bulky noncoordinating anions or two radicals X* form a substituted or unsubstituted
diene ligand, in particular a 1,3-diene ligand, and the radicals X* may be joined to
one another,

R?A.R* are each, independently of one another, hydrogen, C4-Cap-alkyl, C,-Cao-alkenyl, Ce-

Cao-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 car-

23A_R24A

bon atoms in the aryl part, SIR**"3, where the organic radicals R may also



E E4A R3A R4A \Were the variabl es have the foll ow ng
nmeani ngs: E1A E5A are each carbon or not nore than one
WELRS8IESA | s phosphorus, RLA-R4A are each, PCT/EP2004/014226

i ndependent|y of one another, ghydrogen, G C22-al kyl,

C2-C22- al kenyl, C6- C22-aryl, alkylaryl having from1

to 10 carbon atons in the al kyl radical and 6-20

carbon atons in the aryl radical, NRS5A 2, N(Si R5A 3) 2,

ORBA, OSi iRsRbsituteg) ygalogensprpjixogen- by gerheontainiiardreups and two

radi cal s rEdidisREA-REYmay) 86 Bejombd®trbintt BE- H)iORASRASring,

and.two vicinal radicals RIA-R4A may al so be joined to

forma five-, six- or seven-membered ring, and/or two

vi dfnal ribeliegiapls REA areragh, indepdndemtiydf erts dnothar, Aydroass: G1-Ca-alky,
5 Six- or sBVBPaRHILCEd, el eiQent h&indtHor ©OBLAILBS als in the alkyl

| east on to omth ro consi sti of N, _Rl10O or

S and at f@gg?é-%égar r)égﬁi\mﬁge ﬂy'@g[téﬁ%%rrﬁ?'?a'%er@aX Flep be

aryl may Jeihesigo fremsuivertar siwtneethbesediing a®l | O or

S-cont ai ni ng substituents, C C22-al kyl,

CZ-nCZZ- aliskg?r%yér,3 hal ogens or hal oal kyl s or hal oaryl s

having 1 = 'I0 carbon atons,-,5A the radicals R5A are
10 each, independently of one another, hydrogen, Cr

L220x Abkatlsloferta&idy 8dSaYds cidRadGR Bl ¥ lr)]r* 2 iﬁllvvlﬂélh Q’ri%’ Jormed by the

having from 1 to 10 carbon atons Iin the al ky rt an

6- 20° a-rzsghaﬂgs?tfwer Kt ¥ CEiQpeniBdRYY! Sistem %afgﬂé\%‘p fRegps @ mono-

r adivdleiestaRBAYI nerypled ®oposing i niedkttral efeotem & tHe fo@ulaop-Z-A-M” (1),
Si XpHERIHRE UARIES Ashe thefoowilgtRlARbs: DT | dge bet ween A and

Cp selected fromthe group consisting of ,6A 6A 8A 6A

R RRR3 ARIOA7A,7A9A ,7A9A 11ARR RR RR

6A @AZ6A 6A TA R R R R 1A 1A -O R7A ROA R7A 6A 6A 8A

R R R R 6A 8A 10A 1A 1A 2A -L1A 2A 3A

15

20 ~ / & |
a—z—e*( ) . (i

25
Where the variables have the following meanings:

E'AE® are each carbon or not more than one E* to E** is phosphorus,

30 R'™-R* are each, independently of one another, hydrogen, C-Cas-alkyl, C,-Cqp-alkenyl, Ce-
Caz-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl radical and 6-20
carbon atoms in the aryl radical, NR*,, N(SiR®;),, OR®, OSIR*,, SiR%;, BR®,,
where the organic radicals R"*-R** may also be substituted by halogens and two
vicinal radicals R"-R* may also be joined to form a five-, six- or seven-membered

35 ring, and/or two vicinal radicals R™-R** are joined to form a five-, six- or seven-
membered heterocycle which contains at least one atom from the group consisting
of N, P,O or S and at least one R"-R* is a C¢-Cpp-aryl, where the aryl may also be
substituted by N-, P-, O- or S-containing substituents, C;-Ca,-alkyl, C2-Cyp-alkenyl,
halogens or haloalkyls or haloaryls having 1 =10 carbon atoms,

40



7A 7A 9A ,7A 9A ;11ARRRR" RR - BRJA - - BNR

6AR7’A - , - AIRG6A- , - Sn- , - O , - S , - SO , -
WEAR5/058928 NR6A - - CO- , 6A - PR A - or - P(O RT/ERes/@14226

L1A- L3A are each, independentby of one another,

silicon or germanium. R 6A R IIAgreec hin e

penc je nt|y o f one another, hydrogen Cr C20- al kyI

C2- (R0- al kenyl - C2o-aryl, kyl ar ving from

0 '%S calﬁbeorﬁ&‘é?’%% %f%e%%é”%lﬁpﬁvf Bé‘?ft"”%ﬁr@q%e gr@&?” Qo,szvalkyl
at ons i n Geifec-akenyl, Patio-coyl, BiyRiyPhavBg fratnet te 10 loarbor giamk & the alky!
radical s aﬁeﬁﬁié\cﬂﬁ% zﬁbrﬁ?mk’?ﬁe aQrth?Ft bﬁdiﬁv%%l%ahéhleaﬁﬂﬂ may also
and two gem.n r vicinal radica RSA- SO

be j oi neg’el’oﬂ‘eﬁé‘?ﬁ’frﬁafﬂ?’%é”s%l’"e@bﬁmﬁé%er ed ring and

R12A the radicals R12A are each, independently of one

anot her, I l, -~
OGOECZO a;{/‘%’@ﬁg@&g 4o ar %gﬁgva:ﬁ%g %%%Q?r@ hi%g% 8rc1)sr'15tmg of
atons in the aIk I part and 6-20 carbon atonms i'n the

aryl part, 0- al koxw®r £%- G 0- arRMoxR*andRr™
t wo radicals 2Army al so |be jpined to formalfivef
or six-me ++ng, ardAJg-s—am—dnchargedCdor@—gr

contai ni ng one |or nore atogs of [ group 15 and/ or| 16 pf
the Periodic Tabte of the H'® s or a carBen®™ R'™
preferably an unsubstituted, substituted or fused,
heteroaromatic ring system MAis a netal select ed
fromthe groyp consistjng of S&arh&am in the ndati on
state 3, V&ﬁla({ um c m um r‘[D| ybdenum and t ungst en

and k is Oor nonocycl g@_ adi enyl__cor Aexo_g
clainmed in o_f'_?:?xfrrsltol's lvvmchAisIa group '
of the for a (1va) (1Vb) 7&9%9A6A I 17A Ip7a
R RSA RBA RGA R&A R1 0A
l‘_‘lA : ||_1A ll_ZA , J_1A l|_2A J_SA
FL7A - IL?A *l?gA A lL7A lLQA FLHA

-BR*-, -BNR**R"- ~AIR®*~, —Sn—, ~O~, =S—, =SO—, —=S0,~, —-NR*—, —CO~,
—PR*- or -P(O)R®*,

where
L"-L**  are each, independently of one another, silicon or germanium,

R*.R'" are each, independently of one another, hydrogen, C;-Cog-alkyl, C,-Cyo-alkenyl, Ce-
Cao-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 car-

12A., where the organic radicals R%-R""* may also

bon atoms in the aryl part or SiR
be substituted by halogens and two geminal or vicinal radicals R*-R""* may-aiso

be joined to form a five- or six-membered ring and

R'#A the radicals R'* are each, independently of one another, hydrogen, C-Cyq-alkyl,
Ca-Cag-alkenyl, Ce-Cag-aryl or alkylaryl having from 1 to 10 carbon atoms in the alkyl

part and 6-20 carbon atoms in the aryl part, C+—C4g—alkoxy or CB-C15—aronxy and

12A

two radicals R'“" may also be joined to form a five- or six-membered ring, and



p 7A1IBAp 8AE9 iORp " RP P (IVa) Il (lIVb) 6A 11A
16A R P, , where E6A-E11A are each, independently of
wop@sassseder, carbon or nitrogen, RL6A-R21A arBCEHEP19)4/014226
i ndependent |y of one anot her,ghydrogen, C C2o-al kyl,
C2- C20- al kenyl , C6- C20-aryl, alkylaryl having from1
. to 10 carbon atons in the al kyl part and 6-20 car bon
*atonms in the aryl part or Si RR2A 3, where the organi
radi cal s SRIGIACIRDIS deayr espupsontEaing ARRYiTAfE Bigmsypf group 18 andlor 16
hal ogenslopme pe,ﬁddmg@ale@mefewn{ehgror EcprbBrenbieydrably an unsubstituted,
C2- C20- al ke y | having from1
to 10 caﬁ@) ﬁMLF O%S?é:%?tﬁma F\%"“? Aés %&ﬁhd 6-20 car bon
atons in the aryl part or Si R22A 3 groups and two

5 Vignal fsaéimetai s%le&laﬁ&omﬂeﬂgr@rp JohEAng BekitZhinmh thé Sxaddien state 3,

joined to ve- 49 and R22A
the radi a%n'rag'“ﬁzg’l("wg‘ E‘SLYR"S‘E”F'H&E%T@%S%%@ of one
anot her, hydrogen, Cr C20-al.kyl, C2-C20-al kenyl,

. C6+4C20-afyd o/ar al kyl aryl having from1l to 10 carbon
atons in the alkyl part and 6-20 carbon atons in the
aryl part and two radicals R22A may al so be joined to

10 4 orAmaenctyolapentediersil sonmpeexsIciaiinadiimgnyant dlaisi sto@ inweiah A is a group of
E6%e§g%|d($\,amo;(r\¢£gen and is 1 when E6A-EL1A is carbon.

. rmnocycl opent adi enyl conplex as clained in claim
3 or 4inwiich- Z-A and the aryl substituent are in
the 1,3-prsitions relative to one an&her.g* A
cataIX $Ystemfor ol efin polyperizdtion q:Bn'prlszb g

| eagta one mmmocycl opent ag eny F_r;%rrp F) di ng
15 to CD\aEﬁ’EE E—é/EBp B) optionall yparE%r C %Egﬁ%

[ no_rjgm\c support, C) (Bfa)ionally dhe or

activa qgﬂ?ounds D) optionglIECf er,
sui tabl e* NOT emgh pol yneri zaﬂpon ahd E) opti or%ﬂ,l y
one or more netal® conpounds cont'ai ning a
group 1, 2 or 13 of the Periodic Table. 7. A

og  Pr epol yneri zed catal yst system conprising a catal yst
systwdmieas claimed in claim6 and one or nore linear

C}?'lﬁ-@“*‘ 1@%&(&%%@%&@%&; dafbﬁ@lawmee datboh Br @itrétRAS rati o
0 rom

R'.R* are each, independently of one another, hydrogen, C4-Cao-alkyl, Co-Cac-alkenyl, Ce-
Co-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20 car-
bon atoms in the aryl part or SiR™"3, where the organic radicals R'®-R*" may also
‘be substituted by halogens or nitrogen and further C4-Cop-alkyl, C,-Cog-alkenyl, Cg-
Cao-aryl, alkylaryl having-from 1 to 10 carbon atoms in the alkyl part and 6-20 car-
bon atoms in the aryl part or SiR?; groups and two vicinal radicals R'*-R*"* or

R'® and Z may also be joined to form a five- or six-membered ring and

25

30

R#A the radicals R? are each, independently of one another, hydrogen, C1-Cxo-alkyl,
C,-Cop-alkenyl, Ce-Cao-aryl or alkylaryl having from 1 to 10 carbon atoms in the alkyl
part and 6-20 carbon atoms in the aryl part and two radicals R?A may also be

joined to form a five- or six-membered ring and
35 :

6A_EV1A is carbon.

p is 0 when E**-E"* is nitrogen and is 1 when E
5. A monocyclopentadienyl complex as claimed in claim 3 or 4 in which —Z-A and the aryl sub-

stituent are in the 1,3-positions relative to one another.
40
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1:1 000 based on the catal yst system 8. The use of a
catal yst systemas clained in claim6 or 7 for the
w@olopnesoeg at i on or copol yners zation of ol ef i NBCT/BP20A4/014226
process for preparing polyol efg ns by pol ynerization or
copol yneri zation of olefins in the presence of a
catal yst systemas clained in claim6 or 7. 10. A
+ process for preparing cycl opentadi ene systens of the
formula (Via), R\ . R27TA R 30A/ - 13A 1l (Via) c-4-
6E1 Gfkatahyd ddystem\ foldISB AoiRdddxationkcbiridingn /| 29A where the
vari abl es have the foll ow ng neani ngs: E12A- E16A are
each carbon, with four adjacent E12A-E16A form ng
corfj ug&t leest QF%W@”W@‘PMa@ﬁW' F?T@P'?@?ﬁ?rﬂ'i“ﬂ&? claims 110 5
E12A- E16Aaddi tional |y bearing a hydrogen, R2Z6A- RZ9A are

ea i ndependent of one hydr ogen, Cr
) al I? 'on ”&%a%%”r?{ﬂa,”'c%ﬁopégo aryl, al kyl aryl
' haV| ng froml to 10 carbon atons in the al kyl part and

: ORgmshanﬁJrermmore dcheatiag dmpdadds, NR32A 2, N(Si R32A
3)2 2A, "OSi R32A 3, BR32A 2, Si R32A 3, where the

organi ¢ radicals R26A R29A m a ly_al so be substituted
by Mal ogtmelyfudher netalyte puiable foadiebruplyrRPBAIORZOA may
also be joined to forma five- or sixrrenbered ring,

fa 2%}10; quﬁt%gi{l %&;Qq? @o%m%t‘ﬁ:lace%mi% ?]go wﬁm_géa §1te a%fg?oq?)t@z or 13 of the
from t lerigdiolgblesonsi sting of N, P, O or S, R30A-R31A

are each, independently of one another, hydrogen, G

7. CZAE) prgflnol)}/menzed cac%yst sysk(em é/omprlsmg a catalyst system as claimed in claim 6 and

one or more linear C,-Co-1-alkenes polymerized onto it in @ mass ratio of from 1:0.1 to

1:1 000 based on the catalyst system.

8. The use of a catalyst system as claimed in claim 6 or 7 for the polymerization or copolymeri-

zation of olefins.

9. A process for preparing polyolefins by polymerization or copolymerization of olefins in the

presence of a catalyst system as claimed in claim 6 or 7.

10. A process for preparing cyclopentadiene systems of the formula (Vla),
26A
R p R27A
RBOA E1/2A —_— E13A .
] A (Via)
A C E '
14A
| N\ 150" BN 28A
R31A E R
m /
R29A

where the variables have the following meanings:

E'?A.E"  are each carbon, with four adjacent E'?A.E'® forming a conjugated diene system

and the remaining E'**-E'* additionally bearing a hydrogen,
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C6- C20-aryl, alkylaryl having from1 to 10 carbon
atons in the alkyl part and 6-20 carbon atons in the

wa@eops/ofsaeg or Si R32A 3, where the organi c radi PEI/BP2004/014226

R30A. RB1A ma y al so be subst7tuted by hal ogens and
R30A or R31A and A may also be joined to forma five-
or six-nenbered ring, R32A the radicals R32A are each,

O RBR R e e e s AP Peqab g A pi-aken

to 10 car loyc,pargnaikyianylhiengiidoy topilrearbandtofis20the alkpart and 6-20
atoms i n Lhgo ALk RARL Al NS GORERSA L aFeabSRRATBI™,
dto forma

al so be joI five- or.,SLx-nmenbered ring,
is 0, 1 orS”%?As’A(Vheéetﬁﬁoﬁﬁ'@%%dg@ﬂRdsgﬁor "@VE‘EB DF GHHSHFot ) ntogens
one or NDRAd iondEnDfadgale RF -RS" amgAlso bd Binefi id faen a five- or six-

Per i odi F@e%b%re%ﬂiné&%ﬁ{%%ﬂhﬁl r%&icaﬁs ﬁm(-g@ngne joined to form a hetero-

preferably an unsubst substituted or fused,

het er oar off¥E® Whieh prytaiRsst l6ast ORRRICR ftoghiPP POHR congisting of N, P, O or S,
reacting an (A-(CR 29AR30A)m ~- anion with a

CY Gs0Qant %peeglcﬂqﬁde%r caen@ de¥he gr‘fo'ﬂ%'f:, h?grogéh, enel Ls&d c,-Coe-alkenyl,
cycl opent dhedione. "Il process 1or preparing

cycl opent &diCenays glsyzndaghg Tore T fot0Rarten @ns)in egjky)part and 6-20
wher e t he usoh alhRsn ihaug jdier B Qwihag the organic radicals R*-R°'* may
meani ngs: E12A- E16 are r soa Wi £ A ' :

E12A- E16A S&bﬁiSH%S“?“G&@?%E%%C“%&R% g %ysgr}ge%mm%ﬂéﬁéggmed 0

r emai ni ng f@PAive] eAMEEMRETSHEL] y bearing a hydrogen,

R26A- R28A are each, independently of one another,

hydregen, G -C2o-ghkyl, C2- - ; - l ... -alkvi
al ysl aryl tﬂea@fj‘ﬁasﬁro efafhd 'ngeg‘g%gﬁ’%eoaﬁs%ﬂ ﬁ@g’e}ﬁ C1.Cma o
al kyl par tCzhaalBern Cefeoroyh 2tyeRt havinstited hieyl0 cpikpp atoms in the alkyl
S: RSZQ 3, d&h%ﬁ@Ghﬁ%at‘%rQﬁBrjn@inftﬁéiérfjlqia& alﬁ%g@&&%ll rEgals R may

al so be substitute ogens and two vicina

radi cal s F%’?&e@%ﬁﬁg%mﬁﬁg%'%gx'ﬂeg%ﬁg IP%’ forma five-

or six-menbered ring, and/or two vicinal radicals

R274- R28A jape 4,0 ned to forma heterocycle which

contains at |l east one atom-fromthe group consisting

of N, P, Oor S, R30A-R31A are each, independently of

oneA anot hes an hydirmge AonoCirouGRvtaiineydne oomoEYeraY KeFRyp 15 and/or 16
C6- C20- ar Yl e dfishiaribie Havd BmEtO8 alcaktend (rérambigan unsubstituted,

atons in the al I%I Barath ?nd 6- %.O .cag tJS?err1n atons in the
aryl part %Jlbs@ijt Qr;{ sed, heteroaromatic ring sy ,
which comprises:
a) reacting an (A-(CR*R*™),)"- anion with a cyclopentanedione or a silyl ether of an eno-

lised cyclopentanedione.

11. A process for preparing cyclopentadiene systems of the formula (Vib),

26A

(Vib)

where the variables have the following meanings:
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3, where the organic radicals R30A. R31A ma y also be
substituted by hal ogens and R30A or R31A and A nay

W@bk®se/058924 oi ned to forma five- or six-mnmenber eRCT/EPZPN4/014226

R32A the radicals R32A are eaeh, independently of one
anot her, hydrogen, C C20-al kyl, C2-C20-al kenyl,
C6- C20-aryl, alkylaryl having from1 to 10 carbon

~atoms in the alkyl part and 6-20 carbon atons in the

aryl part and two geminal radicals R32A nay al so be
j oEfteE'™ 0 Brereaviacdrbonewittoipursidiacers ES&EEA fariing 2 cARIydated diene sys-

C6- C22- ar Y, Lt Pé%%ln@ B@h-%wladdlmglwm}lng @h)@hﬁ@bﬂ

ant hracenyl or P]
2 OB RER e cgn RacepmAcHlbydl Hie a8 g P e oyl CoCaralieny,
subst i t uent-Sqy-dtyl, LARRhdwng, fro@2+ 1G22 calbkmeatping irtthé allye part and 6-20

or hal oal ‘Sé{rbén %Em? ltl%aéryl p§rt Wzm%ﬁere t%Q oFg%Fnc %aﬁtﬁgwm may

and mis unsubsti t ut ed substi
or fused REP&P B%SB‘HEF P\S h?“?gr‘r’as ayERCnaHPUER ?:% i s@?y also be
a) reacti Rghedfo fofn b GR- 30ARIEAperkd Fing, amd/wﬂwuwntlhalaadlcals REAR™A.

cycl opent %Bagﬂﬁ?gs%%r?'g h%ieré ae fvﬂlﬁﬁ%n@alr(s\ét ie)ast%ﬁéa@%?ﬁoﬁh fe group

(Vi) 27A orm a opent enone of

formul a (OPNSISHnBeA. P, 9GASR (VI M 27A R 28A R 12 A

cycl opent adi ene system of the for mula (VIb), ,26A

(VIRIQO)R RZJ\A égéﬁﬁ%gén%eﬁtﬂ%f Y én% ?%y&@é’e% &?@zo-aﬂlyll @W){J%Ikenyl

meani ngs.
adj acent Pz&zﬂm@"fydﬁfwﬁ\@ga‘r%h} g;ﬁa@an a Oglén 1§ glky! part and 6-20

carbon atoms in the aryl part or SiR®?%;, where the organic radicals R***-R*"* may
also be substituted by halogens and R*** or R*"* and A may also be joined to

form a five- or six-membered ring,

R34 the radicals R%?* are each, independently of one another, hydrogen, C-Cgoo-alkyl,
Cy-Cao-alkenyl, Ce-Coo-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl
part and 6-20 carbon atoms in the aryl part and two geminal radicals R*** may
also be joined to form a five- or six-membered ring,

Aryl? is Cg-Cop-aryl, for example phenyl, naphthyl, biphenyl, anthraceny! or phenan-

threnyl, which may also be substituted by N-, P-, O- or S- contalnlng substituents,
C1 Cap-alkyl, C,-Cap-alkenyl, halogens or haloalkyls or haloaryls having 1—10 car-
bon atoms and

m is 0 or 1,

A is an unsubstituted, substituted or fused heteroaromatic ring system,

which comprises:

a) reacting an (A-(CR**R*"),) - anion with a cyclopentenone system of the formula (Vi)
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tem and the remai ni ng E12A- E1I6A additionally bearing a
hydr ogen, p26A _ p 28A are each, independently of one

w@p@siosso2s hydr ogen, CrC o-al kyl . C2- C20- al kenyPCT/EP2004/014226

C6- C20-aryl, al kylaryl having7zirom 1 to 10 carbon
atons in the al kyl part and 6-20 carbon atons in the
aryl part, SIiR 3, where the organic radicals R26A-
DR28A may al so be sybsiituted by hal ogens and two

vi ci nal radicals R27A- R28A may 6' so be joined to form
a five- or six-nmenbered\ring, ~sand/ or two vicinal

radi cals R27A- R28A are ypinéyg to form a heterocycl e
whi ch cont ai Z/agf.zd)eas ﬁne atom from t he grd‘u’H
consisting of N3P, Oox SSR30A R3 . areeac hijn
cje penc )e n t|y o f on&-anothes?’Ahydrogen, Cr

C2o0-al kyl, C2- C20- al ker21 , C6-C20-aryl, alkylaryl
having from1l to 10 cRfbon atons in the al kyl part and
6-20 carbon atons in the aryl part or Si R32A 3, where
the organic radicals R30A . 31A may al so be

subst ite farm @ dyglopealeogersd therdermRBAXIIbr R31A and A may

al so be joined to forma five- or six-nenbered ring,
R32A the radicals R32A are each30Ai ndependent |y of one
anot her, hydrogen, Cr C20-al kyR - C20- al kenyl,

C6- C20-aryl, al kyk®yl having from1 to 10 carbon
atons in the al kyl part and |6-@Q bon atons in the
aryl part and two ge Adi kal § R32A may al so be
joined to forma fivg i X-RE ar ed rir‘(g,,m)Aryl Ais
C6- C22-aryl, fop—exs phenyl , napht hyl ," "bi‘phenyl ,
ant hracenyl or phenat W, _Which may al so be
substituted by N-, P-,yO or &-containing
substituents, C C22gsal kyl, C2-C22-al kenyl, hal ogens
or hal oal kyl s or hat oaryls having 1- 10 car bon atons
and mis O or 1 and A is an unsubstituted, substituted

@;d{ %%Ejﬁ?ﬂ%%%%tgﬁ@%g’?w? é\ﬁm} Fllm) %gA R (MI11) 27A

R 28A R where the variabl es have the follow ng
meani ngs: ‘ - R%®A A

(VIb)

where the variables have the following meanings:

E'?A.E'®  are each carbon, with four adjacent E'?*-E"® forming a conjugated diene sys-

tem and the remaining E'**-E'®* additionally bearing a hydrogen,

R#®AR?A  are each, independently of one another, hydrogen, Cy-Cao-alkyl, C2-Cao-alkenyl,
C’G-Czo-ar\yl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20
carbon atoms in the ary! part, SIR*";, where the organic radicals R***-R** may
also be substituted by halogens and two vicinal radicals R”A-R** may also be
joined to form a five- or six-membered ring, and/or two vicinal radicals R*A-R**
are joined to form a heterocycle which contains at least one atom from the group

consisting of N, P, O or S,
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R 26A_ R 28A gre eac | independently of one anot her,
hydr ogen, C C2o0-al kyl, C2-C20-al kenyl, C6-C20-aryl,

wa@bdoglosgogs having from1l to 10 carbon atons i NPCTEP2004/014226

al kyl part and 6-20 carbon atpyps in the aryl part, SR

3, where the organic radicals R26A- R28A , may al so be
substituted by hal ogens and two vicinal radicals

R27A- R28A nmay al so be joined to forma five- or

si x-menbered ring, and/or two vicinal radicals

R2 RAVIRZ B A ais cchh, didapehdetiyfod bine anotret, @ydrogenl ©-Gfaiatidl, Co-Coo-alkenyl,

contai ns at A east t oo :
of N b Grse B AR AR AT itaAbRYRrE Ak Bl(/p and 620

h are eac | Ofon 3t
one anot hEabohgtamd fdhe afiZ’!iPaft@Q@‘%ﬁ(Vh?re@?—@%‘-‘%ﬂaw%%il'ﬁ, -R™T may
C6- C20- ar BéEo béillstl;kiéllitafeﬁ by havgang ag% RIf arbRSb“ ah Acrazybaisv bhe joined to
atons in e art - carbon atons in the
aryl part tf%?" %\Vﬁyﬁ/ﬁgﬁemva%%%égg’he organi ¢ radi cal s R30A
R31A ma y also be substituted by hal ogens and R30A or
RS#EZAaPTg AndTBYicAd B &re E}a@i’f,} mleébetg_@erfﬂ@ bIBn@ shotier hyalfogen, C-Cao-alkyl,
si x-menbered, rin the r C -

[ nde‘pendeﬁﬁ%“’%kfe%gnggéﬂbfyﬁg}k}' %M/r(’f?/‘é?é%{,%z‘go% .%arggr?goms;?/\the alky!

= C2[) - al kykrt agRe-2Rceredriasernys in tesardped ard/vo ggming| ragiGals R™ may

havi ng fr ity be idhed® ©aH Bak-at aFemBeieand@l kyl part and ‘

6-20 carbon atons in the aryl part and two gem nal

radi cal s R32A may also be joined to forma five- or

si »arytemberets-Ci-ay), foeydmpte prengienaphhylabiphenyk githraseamsr ghenan-

pﬂenyl : h”%&fﬁw\mh Bl Res vk su@s‘ﬂ%l’é@%ﬁ]gﬂ,}ﬁ-, @ or S-containing substituents,
enant hrenyl’, I C a e substitute .

b0 or CobHA g g Progranpe e Syt aving 1-10 car

C2- C22- al kenglomslzall ogens or hal oal kyl s 'or hal oaryl s

having 1- 10 car bon atoms and mis 0 or 1 and A is an

unsubstituted, substituted or fused heteroaronatic
ri g systdpfortand

A is an unsubstituted, substituted or fused heteroaromatic ring system.

13. A cyclopentenone of the formula (Vill)

R
RZGA . (:: R
5 R /m VIl -
R27A
R28A

where the variables have the following meanings:
R®AR®A  gre each, independently of one another, hydrogen, C;-Cao-alkyl, C2-Cao-alkenyl,
Ce-Cao-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20

. . 26A p28A
R3?A, where the organic radicals R*"-R*" may

27A_R28A

carbon atoms in the aryl part, Si

may also be
28A

also be substituted by halogens and two vicinal radicals R
joined to form a five- or six-membered ring, and/or two vicinal radicals RZAR
are joined to form a heterocycle which contains at least one atom from the group

consisting of N, P, O or S,
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are each, independently of one another, hydrogen, C4-Cae-alkyl, C,-Cyo-alkenyl,

Cs-Coo-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl part and 6-20

32A 30A 31A

5, where the organic radicals R™"-R™“ may

30A or R31A

carbon atoms in the aryl part or SiR
also be substituted by halogens and R and A may also be joined to
form a five- or six-membered ring,

32A

the radicals R**" are each, independently of one another, hydrogen, C4-Cyp-alky!,

C,-Cyo-alkenyl, Ce-Cag-aryl, alkylaryl having from 1 to 10 carbon atoms in the alkyl

32A

part and 6-20 carbon atoms in the aryl part and two geminal radicals R™" may

also be joined to form a five- or six-membered ring,

is Ce-Cap-aryl, for example phenyl, naphthyl, biphenyl, anthracenyl or phenan-
threnyl, which may also be substituted by N-, P-, O- or S-containing substituents,
C1-Cop-alkyl, Co-Coo-alkenyl, halogens or haloalkyls or haloaryls having 1-10 car-
bon atoms and

is0or1and

is an unsubstituted, substituted or fused heteroaromatic ring system.



