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for high alumoxane/metallocene molar ratios to produce satisfactory catalytic activities, their
high reactivity toward impurities (moisture, alcohols etc.) and their easy flammability.
Moreover, it has not been possible to isolate characterizable metallocene active species.using
MAO. Accordingly, some of the developments in this area involved a search for alternative
cocatalysts.

B(CsFs)s types of non-coordinating anions have been developed as cocatalysts for
metallocene-based systems. More specifically, these activators are ion-exchange

compounds comprising a trialkyl or dialkylammonium cation, which will irreversibly react
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use B(C¢Fs);, for the reason that the anion that is weakly coordinated to the
electrondeficient metal center is always of the type MeB(CgFs);™ and therefore the active
catalyst system is not stable for a long time.

The recently published WO 01/62764 describes a new class of cocatalysts obtainable by

contacting a N-H pyrrole derivative with a Lewis acid. The catalyst system comprising
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b)  aLewis acid of formula (IT)
MiR'; (1)

wherein Mt is a metal belonging to Group 13 of the Periodic Table of the Elements
(IUPAC); R, equal to or different from each other, are halogen atoms, halogenated Ce-
Cyo aryl and halogenated C7-Cyp alkylaryl groups; two R! groups can also form with the
metal Mt one condensed ring, such as for example 9-borafluorene compounds.
Preferably Mt is B or Al, and more preferably is B; the substituents R! are CeFs, C¢F4H,
Cel3Hy, CeH3(CF3),, perfluoro-biphenyl, heptafluoro-naphthyl, hexafluoro-naphthyl

and pentafluoro-naphthyl; most preferred R! substituents are C¢Fsradicals.

.
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and pent af | uor o- napht hyl; nost preferred Rl

substituents are C6F5 radicals. 3 WO 2004/ 005360
WOEDDABPBO03/ 007485 Preferred organonetal | i c cROpBP2OA3007485

are those belonging to the following two classes (1)
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groups, optionall yRct % £0; Mt . P, Si or
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R3, R4 and R5 formone or noyje C4-C7 rings, optionally
containing 0, S, N Por R preferably R4 and RS
form one condensed C5-C6 aronmtic ring, optionally
containing 0, S, N, or P at@H, that replace one or
pdare car bons of the aromatic ring and can bear
WhetelBsti t uents; preferably R3 is hydrogen: R2 is a
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adj ace t suEs‘a uents IQ% %t R5 fo hr%%( grgel AN &e @Rﬂ IJH}QS, cﬁﬁgnally containing O, S,

N, P or Si; preferably R* and R® form one condensed Cs-Cs aromatic ring, optionally

containing O, S, N, or P atoms, that replace one or more carbons of the aromatic ring and can
bear substituents; preferably R? is hydrogen;

R2 s a linear or branched, saturated or unsaturated, C;-Cyg alkyl, C¢-Cyo aryl, C7-Cap arylalkyl
or C7-Cay alkylaryl group, optionally containing O, S, N, P, Si or halogen atoms or R® can join
R’ to form a C4-Cy ring; preferably R%is a C;-Cyo alkyl, or Cs-Cao aryl group; more preferably
R? is methyl, ethyl, propyl, phenyl or a naphtyl group.

Preferably in the organometallic compounds of formula (III) Mt is B or Al, and more
preferably is B; the substituents R! equal to or different from each other, CgFs, CeF4H,
C¢FsH,, CgHs(CFs),, perfluoro-biphenyl, heptafluoro-naphthyl, hexafluoro-naphthyl and
pentafluoro-naphthyl; even more preferably, R'is C4Fs.

A preferred subclass of organometallic compounds of formula (III) is that of formula (V):

4



pent af | uor o- napht hyl ; even nore preferably, Rl is
C6F5. A preferred subcl ass of organonetal lic conpounds
w@bookoos a (111) is that of fornula (V): 4 VECT/EP2003/007485
2004/ 005360 PCT/ EP2003/007485 R6 R6 VR R6 o BR 3
R6 R (V) wherein Bis a boron atom the substituents
R1, R2 and R3 have theﬁmeanRﬁg reported above and the
substituents R6, the Rsane pr dif agrent from each
ot her, are hydrogen atong=K atons, |inear or
branched, saturated cor d, Cl-Cl0 al kyl,
C6-C20 aryl, C7-C20rs : C7eC20 al kyl aryl
groups optionally contai hi ngNZ S, BR 3P, Si or
hal ogen atons, or two oRGm)rerlggj acent substituents R6
formone or nore C4-C7 rings, optionally containing O,
.S, N, Por Si atons that ca& bear substituents;
preferably, R6 are sel ected r)omthe group consi sting
whefeithydr ogen atons, hal ogen atons, and |inear or
branched, saturated or unsaturated Cl-Cl0 al kyl. d ass
B1§ Q})m@ﬂ@%net allic conpounds belonging to class (2)

AL 2 T0 LT Aol (0 i 0o

sarhder Gifffaent froanésehR3her, ¢ hyafgemRatontdWalogéPadns, linear or branched,
different fromeach other, are z(yjdr ogen at ons,

satyraieg ge HnsateHed: Girlne alkyb Cotfratich édt;Crs atilatiar @ CorCoo alkylaryl groups
. 1 | Kyl - |, C7-C2 .
optgfrﬁé ai:’cﬁ@'(fﬁi%? (FC;-’ gzg, %] cﬁéﬁ?ﬁ%ﬁéﬁ%ﬁ%@(ro Sn oss dpacent substituents R®

formomteadrmog Oy-CHrindé, optioSillyadontniting €) SRNE or 8f atoms that can bear

substituents; preferably, R® are selected from the group consisting of hydrogen atoms,

halogen atoms, and linear or branched, saturated or unsaturated C;-Cy alkyl.
Class (2)

Organometallic compounds belonging to class (2) have the following formula (IV):

wherein

Mt and R' are defined as above;

the substituents R*, R* and R equal to or different from each other, are hydrogen atoms,
halogen atoms, linear or branched, saturated or unsaturated, C;-Cyo alkyl, C¢-Cyp aryl, C7-Cy
arylalkyl or C7-Cy alkylaryl groups, optionally containing O, S, N, P, Si or halogen atoms, or
two or more adjacent substituents R*, R* and R* form one or more C4-C; rings optionally
containing O, S, N, P or Si atoms, that can bear substituents; said rings can be aliphatic or
optionally can contain double bonds;

R? is a linear or branched, saturated or unsaturated, C;-C,g alkyl, C4-Cop aryl, C7-Cyy arylalkyl
or C7-Cy alkylaryl group, optionally containing O, S, N, P, Si or halogen atoms; o.r R* can

join R® to form a Cs-Cy ring; preferably R* is a C;-Co alkyl, or Ce-Cy aryl group; more
5



two or nore adjacent substituents R3', R4' and RS
formone or nore C4-C7 rings optionally containing O,
w@200M00B6@r Si atons, that can bear substit uenPGI/EBBNE007485
rings can be aliphatic or optionally can contain
2 : 'l 1y I r rated
D e vy PRy Qe TR B500
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cont ai nj , N,..P, ..Si ar. hal toms; aor R2, can
or BRHHED Lo Y laORSeraly PG Gro i of Robflggen stoms, o two or
mofelad§akentabitltue r ; e i ini
2051%805_3 e R e i MR AN gt dpgionally containing
O, Pl hy b1 Sigatorys, thay carphdar stlstitusutsysaid phgsroph be mliphati@pin bytionally can
cn%ﬁoWﬁ' Eﬁgfﬁrab y. the su s%itgents R3', R4, .and RS,
XS %}18 ogBHR® AOHES PIOVRR A 57 FREhER e, @eRtltat ed  or
A pTBRédiuBERSS ofClgaad el ik dompRRhdTabinyul £ @V & AT fOhmu (VI):
N, P, Si or halogen atons, or two or noré adjacent
substituents R3', R4 and R5, fldrm one or nore C4-C7
rings optionally containin , S, N Por Si atons,
that can bear substituents; s idéi ngs can be
al i phatic or optional Ry—¢ BRﬁ? doubl e bonds,
with the proviso that saltdl [¥hgs are not aromatic. A
preferred subcl ass of organ&%et all'i c conpounds of
formula (IV) is that of formula (VMI): HHRS5 HBR 13
R wherein the substituents(Rl) and R2' have the
Wh%ﬁﬁning descri bed above and the substituent RS is a
-C10 al kyl group; preferably RS' is a nmethyl or
the etifyyituegis Rimnd e havegtRanBindd HescapaPMYdanalthé Rebstituent RS is a
|nveInt| on are easily.prepared by reacting, in about
Ci-roleHisseums preferaiy it & 2 mebyheiotid g5ela- ng t he formul a
: . ~9- rej- R .
ol b it ool o 08040, oy By e, i o
stoiflopmetria afrouhts, MdriBuad hjvin eiecformMa (Bad R1 are
descri bed above. The reaction between said Lew s acid
and the conpound of forR&l a (I) inpreferany carried
out in an aprotic solvent )\ even re preferably in a
pol ar aprotic sol vent (suc ol uene,

Rd
N H
ha
@
wherein R%, R®, R° R%and R°® are described above; with a Lewis acid of formula 1))
MtR'; (D)

wherein Mt and R' are described above.

The reaction between said Lewis acid and the compound of formula (I) is preferably carried
out in an aprotic solvent, even more preferably in a polar aprotic solvent (such as toluene,
diethyl ether or CH,CL,), at room temperature, the reaction can be carried out also in the
presence of a small amount of water, preferably less than one molar equivalent with
respect to the Lewis acid.

A further object of the present invention is a salt obtainable by contacting, in any order:
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di ethyl ether or CH2A 2), at roomtenperature, the
reaction can be carried out also in the presence of a
wapakiozaemount of water, preferably | ess than oOPEI/RP1083/007485
equi valent with respect to the Lewis acid. A further
obj v a salt obtainable

2 by %gctr?t g‘:’?{‘%ﬁa‘%gﬁ%lé BN ARR8K32) 02360
b) PCT/aEF.l%M@Sdﬁ)G?ﬂt&ﬁlula‘a()H)atsd@m@@@db&t&%ﬁtg formul a (1) as

descri bed (tg mél?l?da lﬁevms acid of formula (I1) as

©) des AriPBRQUR 85@3 K& % %@ﬁﬂé@ﬁmnkﬁﬂog%mr@hmhomus (P) atom;
whe | r
pre gérf %%W 1% ll’glsrmrﬂ& gg%néd]\%l ?J %] ua gﬁog%nfl egacl% gk}eé,:?ﬁre linear or
f r obrapelodd, edtivated oamasalmraiea,rclgﬁ;;o ah%l&@arﬁatmgtaeﬁamﬁ and C,-
uns?,tﬁ ted, Cl-C30 alagg, Co- C20 ar Cr-C2 ;
ary q@}?ylaxg(}]gm@?s QpYenakly eoPiginie @f%l}{gsp et h@lﬁﬁnl gjoms, or two R
CONEA RIrfd offe g-'cél}lmlg %ptl%’n c&ﬂl  or i aB) S %fat can bear

can form one o%{. ona g céontaining 0,

N, Suhshtusmsaprefmbly Rfans selaartecbﬁram the ghsp ichhidting ,of hnear or branched,
pr ef om t he group consisting of

e
lin& 5@%?’3%@68 éﬁo ed or unsaturat ed, Cl-C30
Thilsk) kan B_@hs%dsaﬁlcbcé’cﬁpstqgr e g1 ly"ﬂ% & YSfind for the
pol ymeri zation of ol efins. erred salts conpounds
Preﬁqtgedt $alis ecobwloundss ary thoset helofging cwithregfoilawing tes elsde8)(3) and (4),

ha B fepgeb g DR PRE! Y oi ng Vol hss (3) have

C]isg(315ula (M1): R4 RBO RS NMRL3 [KHRfF31 12 R (VII)
wherein R, R2, R3, R4, R5, M, K and Rf have the
Saltpebeiameipsiesass kBchasp dvala Wik ef erred subcl ass of
salts of formula_(VIl) is that of. éornula(lX) R6 O
R3 KHR3] R [ :6Z N3 =3

@
RS MR, | [KHRG]

R2

(VID)
wherein Rl, R% R’ , R4, R , Mt, K and R have the meaning described above.
A preferred subclass of salts of formula (VL) is that of formula (IX):

(IX)
wherein R!, R%, R’ R%, B, K and R have the meaning described above.
Class (4)
Salts belonging to class (4) have formula (VIII):



R6 R2 (I X) wherein R, R2, R3, R6, B, K and Rf have
t he nmeani ng descri bed above. Cass (4) Salts
whedoengidng to class (4) have forrmula (VII1): FCEAEP2003/007485
2004/ 005360 PCT/ EP2003/007485 R4, R3' OR5. 1
[KHRFS]G N MR 3. R2 (MIIl) wherein Rl, R2', R3', R4
, R, M, K and |Rf have the ani né descri bed above.
A preferred subcllas&af sal R of formula (MI11) is
that of formula (X): O R5" \ [KHRfF31'D N Rs
R2, (X) wherein|R, M, }{K&iﬁﬁg] have t he
meani ng descri bed Rbov >N eds|for preparing the
above described salts copprises t foll owi ng steps:
a) contacting at |l east oRe equival gnt of a conpound of
formula (1) withone equivalent o a Lewis acid of
formula (I1), wherein the cmund of formula (1) and
(I'1) has been described ab Y and b) optionally
wheesd BE,IRTg QR @G MR aadbete BE nSdafMotles@iistatBeve.
addi ng at | east one equival ent of a conpound of
A Hféfdefﬁig auipgless of Gsradiformulan/d e thet pé faseute @ascr i bed
above. The two steps descri bed abgve can be carried
out both by isolating the interned|{&e product formed

in step a), genefallyilby fiHratioph or evaporation of
the solvent, or carrie "one ppt" w ghout
isolating the in ergred'/at pr oduct _[lﬁH&‘fgér ably the
reaction is carri OUNN(T @ Rﬁgotlc sol vent, even

nmore preferably in a polgy aprotic|solvent (such as
tol uene, diethyl |ether dr CH2C12)} at room
tenperature. The Teaction can be Tarried out also in
the presence of little X)

wherein Rl, Rz’, R? 7, Mt, K and Rfhave the meaning described above.

A process for preparing the above described salts comprises the following steps:

a) contacting at least one equivalent of a compound of formula (I) with one equivalent of
a Lewis acid of formula (II), wherein the compound of formula (I) and (II) has been
described above; and

b) optionally isolating the reaction product of step a) and then adding at least one
equivalent of a compound of formula KRf3, wherein K and R' have been described
above.

The two steps described above can be carried out both by isolating the intermediate product

formed in step a), generally by filtration or evaporation of the solvent, or carried out “one pot”

without isolating the intermediate product; preferably the reaction is carried out in an aprotic
solvent, even more preferably in a polar aprotic solvent (such as toluene, diethyl ether or

CHzCl), at room temperature. The reaction can be carried out also in the presence of little

amount of water, preferably equal to or less than one molar equivalent with respect to the

Lewis acid. The final product is generally isolated by filtration or evaporation of the solvent.

An alternative process for preparing the above described salts comprises the step of

contacting a compound of formula (III), (IV), (V) or (VI) with at least one equivglent of a

compound of formula Kng, wherein K and R’ have been described above.



amount of water, preferably equal to or |ess than one
nmol ar equivalent with respect to the Lewis acid. The

wo pevalosoduct is generally isolated by filtrap@CDRPN3/007485
evapor ati on of the solvent. An alternative process

Nobd R R LRel PR BatbatrR e PG TR (U
N- Iﬁythypf)yﬁ‘élb) Mith&h F—ZJeﬁﬁl?yn‘M@ @uﬁieﬁ@h@%d&{et@ylpyrmle N-methyl-

onpound of fornu a wherein K and have

4 5eﬁe%~mabé@roa@@iﬁe N—sleml Z%@mw@s@éeetmwmoo:e/ 007485
xu n@o{eatl rnéeetﬁﬁ_ aﬁ‘%}%“&y@?ﬁ&ﬁ %hykf%rl-r%re]glyﬂgdole N-methyl-5-

meﬁ&yﬂﬁadswl mehmypﬁrmahszmndswet hylme?thﬂ Tidwetnliemst r ohemethyl-5-
N-net hyl - 4,5,6, 7-tetrahydroi ndol e;
ﬂuwomow 2N4maqhbrbﬂwwor@nétﬂﬁy| pW‘ﬁmﬂt]@YI Nehiterdigdolé;ndoMemethyl-6-

NTE” SR RO AT, st

memomhhylb N—rﬁ'edhlyys I6Ftﬁﬁieﬁmox9inﬂEI%hMLm5thyIf S benBledah®le;
N- et hyl - 4- chl or oi ndal e; N-net hyl - 5- chl or oi ndol e;

anwh?épﬁsffﬁp%mlw SN IR yINN rpél@mlmé Nopenhsyrgsmeunds.

Ex HQF@*OE ng%}%fdé}%é ox@!ln%ol\l-nethyl 4- met hoxyi ndol e;

msﬁbenmtﬂuyfopﬁemybbyim ms@l&hpltzéluomﬂplﬁthyl)mélﬁé} &3l (efe 5]6 7 8-
N-_et hyl and_N-naphtyl co

ropyl, .N-phen
hexgﬂaﬂrap@pwﬁm% Ao ST I PP OLATE: T8 A,5.6.7.5-
By P L or enalucpppppypgrages (234,575
hemﬁuabha;dﬁbyi}immﬁw kj402,8 hrfe7,8-hexafluoro-4-methylnaphthyl)borane;

Y L S I AL TN

me&&lrﬁéﬂth?)ﬂm@ng tﬁs(b exab 7R SRaRk. h‘)eﬁﬂ)h?éf)ﬁthyl)borane

tris hexaf [ uor onapht hyl ) bor ane;

trisg%,3,4,07 %h@iﬁwr%ﬁhé%hf’hlaﬁﬁbymwﬁmeh {ristreguiafibgtopfheayidhorane;

he 3 rreth J or ane;

sl 3 A .95 20 B R Roh U Gl A A AR T S BOr oo,
octiﬂUoSc@ﬁpli’ﬁn@’l)BorﬁnS*—&l@QQﬁI l4rr 3556, a;fe@dna/ﬂlm@&pheﬂy))lb@fa@ee
7, 8- hexaf | uor 0- 6- et hyl napht hyl)borane

risP A S b0 SRTBERPhyBAaHEE: TIS20 e A 55
octdthloRiefpifeny Rockangy BsR2 5.3 X B HAABADIRING DRERIE.

tris¢33° 34642 R5°,616 4oct5ﬂﬁqrpﬁxpﬁ§n>®)bbmﬂibumm phery b).e6tr-ane;
octathiog5etny Bosrtng sl o Aokt oA BISRpR ey B PikgnyDborane:

trisrds %233;424 L 535 ‘%ctaﬁ’uo@o»fﬁé %étﬁ?ﬁaﬁfﬂeﬂﬁ'}%@&@ ecﬁ¥é2)f’(§' RI5<.6,6
tris(3,3 .4 4 af'l uor obi phényl ) bofdn

octaffjosq-2 42b11ﬁlenyl>sorsne arlﬁB,s B A1 O @btqmenylz ﬁb{bqﬂ]aeyl)borane
)[I'IS{% glg-’-gh%S ,63 6‘3odtaﬂuorb% ﬁ-bllghenyf){)gr%g 5,5 -met hyl bi pheny

tris(Z, g ﬁ(@te&aﬂ?@r@phé]ﬂr)boﬁan% e y@mra@uémplmeﬁﬁydo@mhenﬁs(z 3,5-
or ane r's

trifly O bstRe 4 SR O PR boF e (3 3-diffuorophenyDborane,
tnst(zr,?,g€6 tegaﬁaorg ﬁglegrﬁ&ﬂ%hgﬁﬁ .2 - bi phenyl) %’é(%% 4,6-tetrafluoro-5-

af | uor o- 3, 3
methylphahéykdnspr angis(2,6-difluoro- 3—methylphenyl)borane; tris(2,4-difluoro-5-
methylphenyl)borane; tris(3,5-difluoro-2-methylphenyl)borane;
fluorobis(pentafluorophenyl)borane; chlorobis(pentafluorophenyl)borane;

dichloro(pentafluorophenyl)borane;  difluoro (pentafluorophenyl)borane; 9-chloro-9-

9



tris(2,3,4,6-tetrafl uorophenyl ) bor ane;
tris(2,3,5,6-tetrafl uorophenyl)borane; tris(2,3,5-
wao eooftioesssphenyl ) bor ane, PCT/EP2003/007485
tris(2,3,6-trifluorophenyl)borane;
botdpleslubrIfehirEhdior o - i 0.
t rp is(2,3, 5,r61I-l fetr z;g?lﬁ %?%9%6 ﬁ‘%i)t%f]%og%%%oﬁgebor ange? entafluorophenyl-9
borapiesi{wrailuprene adr Gbiogur-2-bsroperitoyd fiveend. ) bor ane;

AR ) 8 TN B 35 e potmeraton ot o
cothﬁéiﬁ@ tleplodulctioBtonedd pRédiyidaheny! ) bor ane;

f1 uorobi s(pentaf | uor ophenyl ) bor ane;
(AL ot bregitsing (ysesitiert mgist onshramystallio cempound, and,

di t af nyl.).borane: difluoro

(B) Laémrgﬁ%%%?a@bﬁ?% “@%@?@‘ﬁ@gl@g%?‘%’f‘%ﬁ& 9 VIO 2004/ 005360
PCa) EP&QG&@@QE&B@A@&W@@M@qm{dw gene;
9- met hyl - 9- bor oper f 1 uor pf | uorene;

9- pent af | uor ophenyl - 9- ?Qcoperflu tof | uorene and

9- br ono- 9- bor oper f | uor of’l i s anot her obj ect
of the present invention a st systemfor the

pol yneri zation of ol efins i sing the product
obt ai ned by contacting: ast one transition
nmetal organonetal lic lgﬂ nd,~H(B) an
organonetal | i ¢ conmpound obtaifMabl e by contacting a) a
conpound having the follow ngiformula (1): Re Rb d R
NH ~a () wherein Ra, Rb, and Rd have the
nmeani ng descri bed above b) a Lews acid of formula
(1) MR13 (11); wherein M &nd RL have the neaning
descri bgve;s ga apptipnal ly. a.conmpound of

for mul JkRBR f RO SR & o dra L Afng

debyri hedwaheueof fdgulgANal yst system can optional Iy
further conprise an alkylatipg agent. Preferably the
catal yst system of the pr¥Bnt (hvention of ol efins
COMREACHAN: PR PRAAY me Rl Al B YEADLAFT N0 (A at
| east one transition netal” organonetal’lic conpound;

( B}) anomianatipretoalpoind of fpauria KR, ovigireig K and [R3avé e meaning
(conpogndsbég formula (I111), or (V)) or class (2)

( conpofiwgePet 24%Fmul a (1V) or (V1)) as described above

Thédéat@y§aldtem can optionally further comprise an alkylating agent.

Preferably the catalyst system of the present invention of olefins comprises the product

obtained by contacting:

(A) at least one transition metal organometallic compound;

(B) an organometallic compound belonging to class (1) (compounds of formula (III), or
(V) or class (2) (compounds of formula (IV) or (VI)) as described above or a salt
belonging to class (3) (salts of formula (VII) or (IX)) or class (4) (salts of formula
(VII) or (X)).

The catalyst system can optionally further comprise an alkylating agent.

Transition metal organometallic compounds for use in the catalyst system in accordance

with the present invention are compounds suitable as olefin polymerization catalysts by

coordination or insertion polymerization. The class includes known transition metal

compounds useful in traditional Ziegler-Natta coordination polymerization, metallocene
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bel onging to class (3) (salts of forrmula (VII) or
(I'X)) or class (4) (salts of formula (VIII) or (X)).
wab@4peisal yst system can optionally further cOPEI/EBEOR0N748S
al kyl ati ng agent. Transition netal or ganomst allic
n r I N, ac rdance
Cor\?\lﬂ ﬁ h%ﬁp];hceés eér% ftno\li} eintlé%}) nC%é.l 8@%5 ﬁ%‘z”%@ O it it goordination

pol@/hﬁhlzﬁnm mﬁﬁfﬂyﬁﬁhﬂlﬁﬁhcmﬂt&: @rysp 8- 1|0ytran§1®1©ﬁ dﬂléﬂﬁtc}oﬁfpoﬁﬁds wherein at
i nsertion p(ﬂ)%(%/nerl zation. The class includes known
leagt; onesietab Aigard 4 be ShiEGirdsbI der eatalyst ackxeipesi dwad Tule, when said

R e LT U
opticratigi tcontaimeg ahﬂlccmrpalomd,s therowanditborb emegf btgahdmetallic catalyst

coor di nati on rization. These typically include
COTBPOYS £27 HE s §f> pichnofheree & #Polating agset kasriodie used in order to

alk ﬁ?§§a1c99ﬁa E}?tf &he !afk 2A4n Eﬁpb@farﬂgfmgﬁﬂﬁta%lg%gﬁeits%g or ni'n séltu.

atal yst a vator As a ru en sa
Theyytgeg agenms ahgouhp@uaal ke tgreacp wathnthaitransigof mnllorgmometallic

catflyel TGRS GH FAPEOFUAHGHEL B 18 Bapaeied, with an alkyl group.
Pr&&ﬁﬂ?% 208tk HSRdisdsiquehfroRt Bl %ﬂoﬁ c@ﬂsﬁ r%y LARIGY RN,

agen has to bg used in order to y
R'CatRa MgU OITAR & A @tdhomoxams, behciraer éotam bt CElFC@ alkyl alkenyl or

o1 oo SBioty St che Oh 1oy Shet CF aidiseg & 0. Tor 2 or anon
int€ded ARAIEE Alnking fr&ARLYST fsmm&med%r&}ﬁﬂe@fq&ﬁﬂ@ &nd & ¢ hydrogen,

I'1gand that can be abstracted, with an al IW gr oup.
chlprigg, dramine emioding %9mampn@mag@gnexamp1@e loé R edref mothyl,hathyl, butyl

an%lrb%tf%/é ?@' ﬁﬁﬁ u rr%n)a(R]l%e%f A&%ﬂ):g\lzwﬁ 0&1351 t?él\/g (Léixrreﬂylalummum

(TR mséﬂ Kﬂﬁﬁineﬂfyl—p&ht&b)blaﬁl}ﬂunﬁ aqTIoAR, tﬂﬁ(Qhﬁétﬁ&lL}M‘opyl)alummum
cont ai ni ng_one or nore or Ge atons, 0,

(TIEMa norftS@rt %‘&@ﬂethmﬂ)%l%‘g}% fr oFﬁS@Z ﬁaiuzethwl h@iyl)alummum
tnsg%:ﬁ Qirh By gﬁtgmalﬂﬁuﬂfm qﬁgé@% - AR aW %nt@}ﬁgfuﬁ?ﬁﬁg, tris(2,3-dimethyl-

[ ori ne; ne or i odine atom

hem)(l%l'pﬂntmmnf 1R Q-raatleyliBetthylpenét faphminout ydnd ?MZ*&&Q/Z—)BlS—dimethyl-
t | | RLO3 zWZ r

buf; Nrhyiitiher BATPIE T Rars B q S ERG e (MAQ). tetra-

(1scaJu aMﬁbiaEbC?)IBA‘O)I St {2&; ﬁLXﬁmEf}@PiééﬂtyﬁélﬂfHoQM@ (TIOAO), tetra-

tris 3,3-trinme but yI') al um num
2, 3 d:lnge(t lgutj/ﬂ)abmmanm e@ﬂ)l}/]@m nang  tetra-(2,3,3- tnmethylbutyl)alumoxane
(Tﬁ , 3-di met hyl - butyl)al um num
rrs(2Z, 3-di net hyl -pentyl)al um num tris(2,3-dinethyl -
Dlﬂf@aityﬂrt)rﬁhldéncﬁlﬂamst §yfstesd arsm‘ébmlirr Br@by44penty lchtalyst system of the
al umi num and tris(2-ethyl -3, 3-di nethyl - butyl) Non
Preﬁqqueﬁﬁo%%ml%mcaalbﬁﬁﬁﬁ@éﬁés are: methyl al unoxane
MO oq ( yl u
ﬁ) etr aed( 2CEE S4 O{r{rﬁn{é?ﬁh nlqul agglﬁo%é%@m 0(3&8 are metallocene
cormygtunds baan@ng nmﬂierfyllldmhg Iﬁ)mhﬂm()ma)n e (TDMBAO) and

tetra-(2,3,3-trinethyl nmoxane _( TTVBAO) .
Di fferent from t he(a@(ﬁ‘@g@l Vitpem di &2 osed in WO
wh@ShG2R7, i H&vERNA S H brRIRAP Hd AN being C, Si, Ge, N or P, and the R’

groups, equal to or different from each other, being hydrogen or linear or branched, saturated

or unsaturated C;-Cy alkyl, C3-Cy cycloalkyl, C¢-Cyo aryl, C;-Cyq alkylaryl or Cy-Cy
arylalkyl groups or two R’ can form a aliphatic or aromatic C4-C ring;

Cp 1s a substituted or unsubstituted cyclopentadienyl group, optionally condensed to one or
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present invention is stable and can be isolated. A

preferred class of transition netal organonetallic
w@oipoesses are netal |l ocene conpounds bel ongi NBCT/B8P100&007485

following fornula (XI') (Cp)(ZR7mn(A)rMp (X)) wherein

mofe Sabghtuted Br fp b SR, R R0 B SR o] s THE rom 4
to kRl Ldths fob@diﬁaﬂ@@:bnt@fhh@’onebﬁhfb@e hytetoagen; or | inear or

br anch eg gat ur at eg unsat urated Cl-C20 al Kyl
A 100, 528K G )}? @Jérm@}qR @@_y@@gexarawnear@rb@g@ ,pggs,tpgﬁteﬂ orgpsaturated C-

Czozfﬁfy?zgi |C%9 %}Cﬁsl h%’r’ra i cZlé %I}Cl’c- G Er‘%g]la‘@g%f fsc()“zaldy% 3‘?%"%“.%%‘3 has the

sanwmgmﬁrgqﬁt@g ut ed cycl opent adi enyl group, optionally
condensed to one or 11 WD 2004/ 005360
M ip@TtFaERpion 308 belmgingde erapiss O e di Brthamde Bt egtinideggoups of the

Pe oﬁﬁcuf%ﬁee?fthgﬁ WA@ eﬁ % tic rings, containing
rom 0 car ns,

ional ly containing one
the Gubsthtiet &f equ:vattorm d1ﬁemﬁt ﬂomS:acthﬁherP% mbaoaionidREigna ligands

selqr@gﬁo@%gh%gmé'm o i R e R Roc Rl OC@RY. (G, NR, and
Wh’eregl@z@ §h1¥1¥4ra§ryi) aﬂéheﬁ? &R0t Y hdHlrate® rclﬁezla a¥kyl, C3-Cao

sane neani is a transition met
cychﬁﬂk}ﬂl,gﬂ?@@zotanylgﬁﬁﬂlg) alkylﬁybor Cﬁct&mfylla&ryt g@np,dra)tmnally containing one

act i f t.he ri.odic Tab e of the Elenments

or 1pp1g aet &8%&%4:)“‘3 TRy B%@fh ’t“%}s*ﬂf 5 3c hsa%rar to or

m 1@ hid-er ﬁﬂtmgfe@ﬂ%&%hyqrtlbﬁﬂmheﬁﬁs RERBhPREEC2 VhENR is C, Si or Ge;
i gands selected fromthe group consisting of

n iTydinpgernangiag ﬁgan toR9, OR9, OCOR9, SR9, NR92 and
. PR92, . wher ej .S .a Ilnear branched, saturated or
rlﬁfﬁigﬁrrpa%rg’a%& 6 nf R e s (%20 cycl oal kyl , C6-C20
p i85 Inteder edudPtAthk Wk laNdn Qkite G? tt@z’rﬁetaIMl oy |r+g;r1Q:Uﬁunus 3 when =2,
optional Iy cont ai nrbgv%1 one more Si or Ge atons;
F

mipgs & whengy, andiaingg mrr“éh@@drana%ﬁqmét@éne mis 1 or
In 51 a0 %Egpvﬁﬁ‘g c%gq%%hﬂdc%? étéfmhﬁ (gé:ﬁ Jché"‘a{‘v'aleé 'bﬁd% gZR , RNGreferably

I's an I nt
sewomgrrmg the group ct)mals4mg of ICR’) (CR@pz, ecR’phesmjﬂ kﬂ%qR 9N’ abd PR, R’

nis O0wienr is 0O; is an integer t.o
having @atmaﬁﬂararcéfeéfabwre REE B i &flﬁm t?ﬂ(fée 159 gld2)2 SiPha,

c}ﬁ(‘gﬁlg or 2 when r=1, and minus 1 when r=0,
A ges2 ro o 4. In the netall ocene conmpound of

Thé omalvllaam(lxpyeferalbig lobr\Zath@manbblﬁ dgengeg Rreferpblyi fiom 0 to 4 and, when n

r ef er %gl% sgl ?}% t%ed e ocgf ﬁﬁ]ﬁt géﬁ%‘%ﬁﬁ: omsséh@ g%%dwa?nt bridges

C qylgg _tsrﬁdmmgl ;ported above; nore preferably,
Hsaal d di val ent brl(%%g is Si(CH3)2, SiPh2,

T he( dmr)dscpr witjolHs yrebonded van paig nesalnl ds pre&réblwrﬂyc’@d éIiOHQ the group
001},?15 mg %rflc§ tlopen‘radié’illy en%or%r- e& %p Ia}{d ftét&%gthgrpcﬁlo%ggmdl\@ﬁﬁp 4-"butyl-

cyclopentadienyl; 4-adamantyl-cyclopentadienyl; indenyl; mono-, di-, tri- and tetra-methyl

indenyl; 2-methyl indenyl, 3-"butyl-indenyl, 2-methyl-4-phenyl indenyl, 2-methyl-4,5 benzo
indenyl, 3-trimethylsilyl-indenyl; 4,5,6,7-tetrahydroindenyl; fluorenyl; 5,10-
dihydroindeno[1,2-b]indol-10-yl; N-methyl- or N-phenyl-5,10-dihydroindeno [1,2-bJindol-
10-yl; 5,6-dihydroindeno[2,1-bjindol-6-yl; N-methyl-or N-phenyl-5,6-dihydroindeno(2,1-
blindol-6-yl; azapentalene-4-yl; thiapentalene-4-yl; azapentalene-6-yl; thiapentalene-6-yl;
mono-, di- and tri-methyl-azapentalene-4-yl, 2,5-dimethyl-cyclopenta[l,2-b:4,3-b’]-
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> 1, the atons Z can be the sane or different from

each other, such as in divalent bridges CH2-O CH2-S
wWar@40hi3e®i (CH3) 2. The ligand Cp, which is n-bPOTER2008007485

said metal M is preferably selected fromthe group

. I sting of cyclopentadienyl, nono-, di-, tri- and
dltqlgﬁgemt hyl cycl opent adi enyl ; 4-tbutyl -

Thé BedupPANE avl] snwl(Rg)4waezarﬁmt8 \i$ hw@gapwhﬂ&k QiﬂYdranched saturated or
i ndenyl ; nono-, di-, tri- and tetra-net hyI i nden
unsaivech Gi-Coorrdlevly £3-Co @isinelavLiGredfean gyl Gr-Gataligilaryl @hévn(}io arylalkyl,

S8 G0, B A BTSSR, s, e, b st

berfzlyl) CUyelﬂhéxyl Eanﬂl%ycdjdb&ébynl mdenplefetatly t3i Bd@d)\ﬁj/l@oylA has the same
N-net hyl - or N-phenyl -5, 10-di hydroi ndeno [1, 2-b]i ndoI
meg@ngpf B, 6- di hydroi ndeno[ 2, 1-b]i ndol - 6-yl ; N nethyl -

Nogglgg@% aﬁw@es%f fd%ﬁ‘fiﬁ ggglg%léfl% & ef_%lfxgﬁq ?kI)Gdré/ fhe following compounds

(w}&hemmlblahremd}eﬁtmir mdsh |oapxeeﬂnai isoreer§-or Imixtunmnieercofiti - and
tri-nmethyl - azapent al ene-

bls@r‘@pﬂ? WZEW%SH?%‘M 2 b:4,3-b']- 12 WO
blsﬁg%@gg&éggﬁ?%g@ 003/ 007485  di t hi ophene. The group

erein R8 is hydrogen, a linear or
bis@etzehytethdesd)aircatieoh dimethyhysat ur at ed C1- C20 al kyl ,

C20.. cycl pal C20 aryl, C7-C20 al kyl aryl or
bm@m 1)§¥ gi{“ehygﬁeferably R8 is methyl, ethyl,
(cy@l’o@é&@d‘ilenylb(ﬁ&ﬁh?l%ﬁoonﬁn@Hﬁﬂéth yit - butyl, phenyl ,

en [

-n-butyl™-p benzyl, cyclohexyl and
(Cygmbmgldld@xi)(ﬂuomylémmwﬂén étm@thﬂB is t-butyl; or A has

t I f
rbRataRR D R e parRtig: Fdg ™ & The ol Fow ng
(MheRemoyRdsenylziemuposisidiye, i n either their nmeso or

racem c i soners, or mxtures thereof):

dlrmﬁthxléliﬂ@p@prm(me@ﬂ%ly@pmﬁinamhsdq met hyl ;
L DB AR RN pony i,
dinbsit]sjlﬁllamed@l‘lyé()lmaphthyhnﬂangﬂ)mdmyllm dimethyl,
cing i ey B Gy BT UASAEP L BERLbh o ot hy!
dnﬁéiy}%%@&&tyﬁﬁé@ O¥dth{it £t ba@xﬁ&aiﬂb%ﬁmﬂlw diefhlyum
(fTuorenyl) (i ndenyl)zi rconi um di et hyl ;

dmmhthmlmlapb@wlbas(é dnqthyir%—(ammimcjmyt)zmmnmn dimrethiily | |

dl b %F%y}blasqll 3’1 Lrhy(l dérlll:"ytl)hz}/rconlulpr)xhcia m\élhdeenyl ) zirconi
dm@dtwhtaylle@ﬂylbag(g%ahﬁuss Aenaphddiyl)binetnyth dahsBoni um
dln@ﬁﬂmé%1W?@D’R&ﬂédﬂrt@n@b@n@ﬂh@?m‘mé\@y Aygstidoni um
dmgétmgl% diylbis(2,4,6-trimethylindenyl)zirconium dimethyl,
dimethylsilanediylbis(2,5,6-trimethylindenyl)zirconium dimethyl,
methyl(phenyl)silanediylbis(2-methyl-4,6-diisopropylindenyl)-zirconium dimethyl,
methyl(phenyl)silanediylbis(2-methyl-4-isopropylindenyl)-zirconium dimethyl,
1,2-ethylenebis(indenyl)zirconium dimethyl,
1,2-ethylenebis(4,7-dimethylindenyl)zirconium dimethyl,
1,2-ethylenebis(2-methyl-4-phenylindenyl)zirconium dimethyl,
1,4-butanediylbis(2-methyl-4-phenylindenyl)zirconium dimethyl,
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di met hyl si | anedi yl bi s(2- et hyl -4-t-butylindenyl)zircon
i um di net hyl ,

waelewobspbei | anedi yl bi s(2- met hyl - 4-i sopr opy! i ndRCHEP2003/a07485
oni um di met hyl ,

1,2 Oeit@ :1s%ﬁ lrr?e[ﬁ%q'ély 6 Eilsc‘c(p%oﬁlilgld%lﬁﬂcbﬁﬂﬁfﬁih))eﬁiyﬁ coni um

1 445umﬁt:d1y1b$d(1zam1dylsd Bopropytimddnyl)zidsomine dimoéthideny| ) zi r con
1 4‘?911??1‘??(11?1@({){5@%@(13/* Hbspzoindenyprirsopiusy Ay 1 ) zi r coni um
1.2 dé t{r@fgﬁ%}l i1 %ﬁ%l all 3 SB}?%I %%mdeng th}rlc?%je}ltlrr?ydllfnﬁtgelr} ) zirconium
[4-¢H° f@bl@pbntadlenyl) -4 6 ,6-trimethyl(n’-4,5-tetrahydro pentalene)]d1methy121rcon1um
[4- (@jBﬁe-frlp}y;:t%lyllsﬁgf]l%gélollaetﬂtascﬁeny?) g 6t6r grl%eétgﬁk nd5e nyl)zirconi um

i s(2-nmethyl-4,6-diisopropylin
tetr%?d??%e talkrl 4 rﬁéth%ﬁﬁrgdrm;}ﬁ

rum

(terﬂ’)eﬁﬂymlnh)@iemﬁiﬂyhnédyqlbpﬁmz(disﬂy@thg’deﬂmnﬁ*siupctbwmam@e;wy
Zlrconli um

(meih}ﬂar@;( d@(r{eTh d%ﬁw?}tpﬁhggﬂ meﬁ}ym}] %methyltltamum
(m%hﬁaﬁtd%? t&fﬁlpétﬁ}(lﬁsjcyglo%ﬁtaﬂﬂehﬂﬁq Y th e BQiMBhyltitanium,

(terﬂhuzylaqu)@,ébm@myh@t%wmmgh tiy)dimetbrgilyldimedyyitiianium,

bls& fg’é‘b%@ﬂ%‘éql%eﬁ fadiesyRirep g dHH%"H% i ndenyl ) zi r coni um
meﬂ'{yhy (Ig%ethﬁ%g\f\@pgl@t@éfeﬂﬂﬁ@ , PG ERIORE/PRBAdRAy]-[1,2b:4,3-b]

nebis(2-meth di 1 sopropyl i ndenyl ) zi rconi um
dltldq)pi@mh))zlrcomum dlmethyl

meﬁ%‘#’%?ﬁ@t %nerg;')%lc?r I%E)gntg?'éH%B-’ﬂ(’ZiSS(QH{eﬁBXé}jcfb%gﬂééhi)eﬁﬂdtﬁ%EH 3-b’]

dn}ﬁolﬁlhelﬂgjzﬁﬂ@;ﬁuyﬂdihﬁﬂ@i met hyI 4, 5- benzoi ndenyl ) zi r coni um
di net hy 1,

me@zlen@(ﬂwy@m@t@lwéﬁ@a?mg@ﬁw -F1@Lotimsthvivsioprgpdienyl-{1,2-b:4,3-b’]
dltﬂlﬁ%%n ﬁlrggﬁ gieflﬂ)&enyl) 4,6,6-trimethyl(r15-4,5-tetr
ne

ro-penta i met hyl zi r coni um
mefdlche(23, S‘tmmeﬂlybtwcbmntaﬁianyb%@eirﬁanl‘rth}’iyml@lzbn&d&mi-l[h% -b:4,3-
qr opent al ene) ] di net hyl zi r coni um

th 15-4,5- . tetra
b]@ité@%mﬁyr%ﬁ%f@@g ¥anet hyl - r 15- cycl opent adi enyl ) - 1,

Banenddh BN 3-Hinddihi 6y clofdiRidisnlya i, 2e)4,3-
mel%?&hr a@ hy?ﬁ % cycl op%%ca enyI )lglll rprlet hyl si |l yl -di net h
b’ ]g}rﬂthlpp}mmg]zmcomum dimethyl and dimethyl;

e TR AN CL oL AR ach B GpLARRRIAGH S0 s 1, 2

tancu
b]ﬁﬁlﬁbbﬁ&ﬁ%ﬁx@ﬁhﬂﬁbdlﬁ%ﬂ@&dl rret hyl - 2, 4- pent adi en- 1-yl ) di ne
I'silyl-dinmethyltitaniu

methy ¢-1 3dF¢@PH’b91%‘%ﬁ@b’Bp7e@t %réiréﬁwl)?ﬁlPI&?@FﬁdﬂFrﬂY&ih%t%f?

l di [)-7-(2,5-di hyl
b]wlgéﬂﬁ%@gﬁ HF%EP% Zpgntg ienyl)-7-( i met hyl cy
memﬂdmquefnet)ﬂ]—mderrylp’m(ﬂ,ﬁFrhtd&;liylcyclopentadlenyl -[1,2-b:4,3-

yl ene(3-isopr.o cyclopentadlenyl) 7-(2,5-di met hy
b’ ]ﬁﬁvep%@}ﬁlr&em@ﬁwmf% Wb 4, 3 b

R 9‘{’%@/&1’ FRRB Y. @ JTB 1 clo entadienyl-[1,2-b:4,3-
meﬁ%ﬁ%eﬂeﬁ OJ&% %’Eyl cycl open(t:yadlpenyl ) - [(2 ~di neth
b’ ]glitmpph@mmcadmanghlme[ch}d,g b:4,3-b']
me(aqytlene&o 4{] 31 eg-t 3'/1rccy%{]olplél:rrlrt]ag{eg§15-hl¥&’,5-dimethylcyclopentadienyl—[l,2-b:4,3—
b’]dioxazol)zirconium dlmethyl

methylene(2,3,5-trimethyl-cyclopentadienyl)-7-(2,5-dimethylcyclopentadienyl-[1, 2 b:4,3-
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methylene (2, 3, 5 -trinmethyl-cycl opentadienyl)-7-(2,
5 -di nethylcyclopentadienyl- [ | , 2 -b: 4, 3 - b']
walcaohioegsbene) zi r coni um di met hyl ; met hyl ene-1  PCT/EP2003/007485
- (i ndenyl ) -7-(2, 5-di net hyl cycl opent adi enyl - [

b’ ]ldlax&osz;ﬁco&uﬂjdhﬁlgﬂhg)phene) zi rconi um di met hyl and

di met ene-

metlgylenge %97[191&%’1)6%-(55 diimethyisy¢lppsithdiemydl Apespddidoydzol)zirconium
dm];etﬁw a[nﬁli dngﬁxyl ] dithiophene)zirconi um di et hyl ;

is i | 3-
Opf@‘yl 6@1@(33@&{}5% chﬂ n)ad?ené;@ ﬁ@s%ﬁ&nh@%bg@%{]&%@ﬁ $1¥15:4,3-57]

i t hi ophéne) zi r coni um di
dlth@ph@qeé@@_omum dlmethyl

B R A A s

b:apebiyditiephkne)zirconium dlmeth 1;
(tetrahydroi ndeny ll)@ 5-di met h | cycl opent adi enyl - [
1soRrogy}éde41e 4-giefhyilchip pﬁé&@gwl}’&é%ﬁtigmldihZY@D’hgwpgntadlenyl [1,2-b:4,3-

b’ ]m%h@ﬁ@%“g“enﬁﬁ“%&f gygl Zpgnt gdl ]enyl )-7-(2,5-di nmeth
lsomopx]atﬂnb(p‘lzﬂ ﬁﬁﬂﬁbﬂlﬁl%ﬁ%@%%ﬁ;enﬁgtﬁw ,sashehglcyclépentadienyl-[1,2-
b4{if>l ﬁﬁ?hy gﬁ&%%ugﬁ?hg 1,2-b 4, 3 - 14 WO
1so§1%ggﬁ&%§6€%d3 % )Q@O@ﬁ{n%?gﬁgﬁlﬁ%n aggié(‘%{ @Z? h) 2} r coni um

b]dmhlnphdmy)mohmpemumdlyé;nyl [ 1,2-b:4,3 -b'
and di ne

di
oo R R e Ao r—“f’-é}édgaem@m@amdm@m o et
b’ aihispisdnepebaRheMtlerly1;l, 2- b: 4

di t hi ophene) zi r coni um d| met hyI

dlmeﬁmbﬁrlbp«idm—b-émezhﬁﬂmeml)ﬁy@iﬂnh@bﬂw@w&mdhe)nyl?{1( 25548

b: 4 b'
v RR %‘%lé‘f%%?% WY 4 et h§| A
dlmalqmilImydhbfﬁSﬁ&&%nﬁd-@yﬁb{%ﬁka&%@l}ﬁ@»@lﬂbﬁ?gﬁ)‘é&m&n GBnand

nmet hyl cycl opent adi enyl
dmtﬁﬂ%}ﬂ%ﬁﬁ@ﬁg z$qpémlﬁmlepmmmyl)(9 fluorenyl)zirconium dimethyl,

dnﬂ §1 éﬂl ggg :}xgé&g%ls 3@0&%&?&1?9{)@@yﬁ%?%ygfzﬁgélﬁu%l c?lmethglg S
dlmdz[thythsﬂatpérhyké}aﬁhy&mmlup@rﬂ&dﬁﬁiyh){?—ﬂubﬁe?@{j)%n}lﬁﬁ Aénéthyl,

adi en
1 216(tI nd&n t‘/eg?-b%ﬁm Crﬂes 245@/ C%%Fﬁ)lﬂeﬁ}ﬁlr@pweﬁh@amethyl
_ZL&I%%QP—Yédpg@ﬂﬁmklcloyentadlenyé)(9—ﬂuore|;]1§/f][)21rc nium d%mcghg Ayl -

nmet hyl - i'nden o en
1- Zfﬂzml@ (Zp&:thy- q)tdldphnt@qblhaylﬁ))zfluomml)zmmmmtdamlethyl

L2 L R ERelgs o b -Braronargrecsien gt eny! -
dlmkth'é’/-lsﬁ)landiy&s 6- (3-methylcyclopentadlenyl [1,2-b]-thiophene) dlmethyl,
dimethylsilandiylbis-6-(4-methylcyclopentadienyl-[ 1 .2-b]-thiophene)zirconium dimethyl;
dimethylsilandiylbis-6-(4-isopropylcyclopentadienyl-[ 1,2-b]-thiophene)zirconium
dimethyl;

dimethylsilandiylbis-6-(4-ter-butylcyclopentadienyl-[ 1,2-b]-thiophene)zirconium dimethyl;
dimethylsilandiylbis-6-(3-isopropylcyclopentadienyl-[ 1 ,2-b]-thiophene)zirconium
dimethyl; \
dimethylsilandiylbis-6-(3-phenylcyclopentadienyl-[ 1 ,2-b]-thiophene)zirconium dimethyl;
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b' ] di t hi ophene) haf ni um di net hyl ;
di met hyl si | anedi yl (3-tert-butyl-cycl opentadi enyl) (9-fl
W@ 00e0§335®i r coni um di net hyl , PCT/EP2003/007485

di met hyl si | anedi yl ( 3- |sopropyl cycl opent adi enyl ) (9-flu
orenyl ) zirconi um di

dlmduhmlmgdlshblsa@-éa5;d1mgmﬁbgﬁ>§apnsé§b@ﬂqp§§t@fiwbhwioé9 fluore

i.rconi u
ﬂnoaﬁﬂ%f Vpg?P%ggﬁlﬁgtB et hyl - cycl opent adi enyl ) (9-f | uor en
d1m¥ﬂh)2yFsilﬁﬂcﬁWbib%-(Eﬂ gefifyihyl-3-(2-methylphenyl)cyclopentadienyl-[1,2-b]-
et hane(3-tert- butyl cycl opent adi enyl ) (9-fl uorenyl)
thiophensdmicgriva dﬁmﬂw ;  1-2-ethane

dlmgm%§l 1%¥416 3§23 cﬁ&‘é{%‘yﬁgi(ﬁ Y-St VIR MY B h &t RREHI 1,2-b]-
thmbﬁaﬂ@ﬁhmhnﬁyahﬁaﬁﬂ;adlenyl)(9 fl uorenyl) zi r coni um

di met h

dxm@@y@alnwly@q:ﬁd%érélalathéfhgrrﬁs@ywsrarc&wpsa‘}}ewoﬂp%m

thoghﬁg%%ﬁ%nl HnmP%fs 6-(3- nethylcyclopentadleng
dlnéﬂgdd@l]andlbﬂbiwb—%{ﬁ G)S tHinmehiy3-phenylcyclopentadienyl-[1,2-b]-

di met hyl si | andi yl bj s-6- (4-met hyl cycl opent adi enyl - [
thiophone)zirqoRisp RERENSS r coni um di net hyl ; _
RS MRS BB Byl AT e PpED lopehobronior
mnﬁﬂﬁ&thyIS|land|ylb|s 6-(4-ter- butylcyclopentadlenyl [1

e h T1 SRR 5 LSRR i WPy -
thl%h&%%lré&ﬁlﬁﬁ'ﬂ%@a‘l j.;rconi um dinet hyl ;

[ si 1 andi |s 6- (3- hen Icyclopentadlenyl [
dmibtl&lh]anﬂiyilblp-ﬁe(ﬁes)-@litqrdmm kfmpfisyplppentadignyig! .2
hi %ﬁé/005360 PCT/EE P2003/ 007485
thi RIFRD AT TR S s - 6- ( 2, 5- di met hyl - 3- phenyl cycl opent
dmﬁa%ﬁﬁlé'nd{ylﬂls% @ls-dﬂtﬂ&h@tmbaﬂgzl)a’z phanidyehpentatienily] 1,2-b]-
di met hyl si | andi yl bi s-6-[ 2, 5-di nmet hyl - 3- (2- et hyl phenyl
thigubyed)siseanivmidmoiyl 1, 2- b] - t hi ophene] zi r coni um

dlmaet}@% L%fi g/ll‘lnan 5 yxfxgﬂlglcgclfgentadéenyl -[1 2-b] s1lz)¥26)%‘}rcgniurn|1 (rirgrtleﬁhﬂ
dmh@mﬁmwn)igmh@p(enmmpﬁyyel@pemazhan]yL[h,tnbépﬂeh)g]xrzpn@mﬁlmﬁhyl

cigr R s R aicuclppera T h s AT A

Era ol dj2elt 4
dm@@ﬁ%ﬁﬁiﬁ%&ﬁl{)1gln6d€2y5|2gf?%e"t}é}‘1tﬂzﬁgéﬂg&?%:lﬁgt o bhlﬁllo[heny]lt- C%/dclﬁ)glgcgmum
dinmdthgdi enyl - , 2- b] thlophene)2|rconlun1d|nethI

B

mhgbgﬁgaﬁm@hhgﬁqbylbls 6- (2 5-di i sopropyl - 3- phenylcyclop

i enyl b] - thiophene)zirc
dlmethylsﬂandlylbls -6-{2,5 dlmethyl 3- ?2 4 6-t%lmethy?prhen%cycrlr%en%ldlenyl [1,2-b]-

silole]zirconium dimethyl;

dimethylsilandiylbis-6-{2,5-dimethyl-3 -mesitylenecyclopentadienyl-[1,2-b]-
silole]zirconium dimethyl;
dimethylsilandiylbis-6-(2,4,5-trimethyl-3-phenylcyclopentadienyl-[ 1 ,2-b]-silole)zirconium
dimethyl;

[dimethylsilyl(tert-butylamido)][(N-methyl-1 ,2-dihydrocyclopenta[2,1-blindol-2-yl)titanium
dimethyl;
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di met hyl si | andi yl bi s-6-(2, 5-di ter-butyl -3-phenyl cycl op
entadi enyl-[ |,2-b]- thiophene)zirconium dinethyl;
walewenbssbei | andi yl bi s-6-(2,5-ditrinmethyl silyl-BepRr2wgs/a07485
ycl opent adi enyl -[ 1, 2-b] - thiophene)zirconium
di net hyl ; ) ) .
[dimetisdei ot puiamid Il el Nar eyl iy dieselpsmyl2-blindol-2-
: 1, 2-Db]:.si { oL_e) zi rconi um di net hyl ;
yDltg ndi yl bi s- 6- (3-i sopropyl cycl opent adi enyl -[ 1
et T RdrOb &) B &N N G e SRR Nk thyl-1,2-dihydrocyclopentaf2,1-blindol-2-
[dm(ﬁ%hr?gtlmsi I a%di y(foglms 6-(3{a%henyl gycl opent adi enyl - [
yl)ttadiubi] disethgl;e) zi r coni um di et hyl ;

di met hyl si | andi yl bi s-6- (2, 5-dj net hy| - 3- phenyl.cycl opent .
[dimingsiph et byt oI ey b o R AR Ay o2 i
g di nEt hyl si | andi yl bi s-6-[ 2, 5-di net hyl - 3- (2- net hyl phenyl
lm?@ | opent adi enyl -[ 1,2-b]- silole] zirconium
infh i (tert-butylamido -phenyl-1,2-dihydrocyclopenta[2,1-bJindol2-yl)]titanium
[dmgitﬁr&el%l%q si | at%di yl gg[éNé) [ 2y 5- di rrgt hy}ll - 3p-(2,[ 4, G?t ri met hy
dimktfhlybnyl ) cycl opent adi enyl -[ 1, 2-b]- silole]zirconium
di pet.hy] ; : : -
cing R Py TS Bty Do e sy B2 g
1)1;]3%3 ki [ 1,2-b]- silole]zirconiumdinethyl;
YOlgite yI'si'I"andi yl bi s-6- (2, 4, 5-tri net hyl - 3- phenyl cycl op
[dixﬁéthilﬁ@l@&%bui{ylaﬂni&o)ﬂ{lé«ﬁieﬂ@b@)l\i-phmh|‘1;Zrdihyﬂrore«tcloplenta[z,l—b]mdou-
[dinmethylsilyl(tert-butylam do)]
yD)lfiaNimedimethyl, 2- di hydr ocycl opent a[ 2, 1- b]i ndol -2-yl )] tit

[d@%@ﬂ&%@%@%ﬁigﬁ%éﬁﬂ.%{,%g%ségyﬁgﬁﬁ%r%%l%&ﬁﬁ1-b]indol-

Z'YQFQ&P%‘%é jret hyl -1, 2-di hydrocycl opent a[ 2, 1- b] i ndol -
= yD)Ttitani Um di met hyl ; _
[dirhethyeiy1gt:s bty ks ] (ISeetiyyl pd-diojethyl-1,2-dihydrocyclopenta[2,1-b]indol-2-

(6- met hoxy- N- et hyl - 1, 2- di hydr ocycl opent a[ 2, 1- b] i ndol
yDltizniuph Wimdthsdni um di met hyl ;

[ di | si | tert-utyvl an : indol-2-

[dl‘{l?tkl}’nlg‘{lﬂéiﬂ%‘llbuﬁ'hﬁ(ﬁnﬁé)é L(@J:CJ%%P@? é%-tﬂé-%lejt’l%- 1,2-dihydroclopenta[2,1-b]indol-2
n] i = I)Jtitani di met hyl ;

PORGEBER ) 1 r o butyi an do) | |
as el pheiny lcodregpodiing ddioklpes, oeshiecifioro1ansi iditydr -oprpppndsgand the

nium _dingthyl; [dinmethylsilyl(tert-butylamd
COY{QSBQW%;JF@N%%‘E%%W@H? -%ﬁiSIhygr E)C)%I opgn%/a?rzn, 1%% i ndol 2
WhiegyA)lg Ef)ﬁ{?’” YL of metallocene complexes (A) for use in the catalysts

i"met [yl (tert-butylam do _
corff16xavedthiie yinderpioe ropinptises- thiehyell-Segn cprsreleg , SEOBIEITA ¢afalysts, as

desaindd I Ep LA pre el meE R 350 436, EP-A-0 671 404, EP-A-0 643 066 and WO-
A-91/04257.

A further preferred class of transition metal organometallic catalyst compounds are late
transition metal complex of formula (XII) or (XIII)

L*M*X%?* (XID) L°M°A®* (XIII)
wherein M® is a metal belonging to Group 8, 9, 10 or 11 of the Periodic Table of the
Elements (new TUPAC notation);
L2 is a bidentate or tridentate ligand of formula (XIV):
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[dinmethylsilyl(tert-butylam do)]

[ (N-nmet hyl -3, 4-di et hyl -1, 2-di hydrocycl openta[ 2, 1-b]in
wa@led04/0@53¢d ) ] ti t ani um di net hyl ; PCT/EP2003/007485

[dinmethylsilyl(tert-butylam do)]

[(N—ethyl-3,4-dLnethyI-1,2-dihydrocyclopentaL%al-b]ind

ol -2- yl)]titani umdi methyl

[ di rrethylsilyl(tert butyl 9]\0
[ (N-phenyl - 3, 4-{dR -d hydrogtoperp@[%, 1- b] i ndo

| -2- yI)]titaniun1 nethyl as well as the
correspondi ng di chl oro, hydrochloro and di hydro
conmpounds and tlhe correspondi ng i 14but adi ene
conmpounds. Wien Ais N(R), a suitable class of
net al | ocene conpl exes (A) f@Vise in the catal ysts
Wherr{plexes of the invention conprises the well-known
gonst r ai ned geonetry catalysts as described in
Q &R 6;Cs40A4815 ,grcEtB lﬁﬁdhgﬂfE arﬂcBE,z , dPtoAally 6attaidd, onERrAn@e atoms
643 066_and WO A-91/04257. A further preferred cl ass
bd@m@ﬁg8h@ﬁ¥@%h3ﬁ%95me8?@%%63%?@3I|c cat al yst compounds

E' %ggf}li ﬁ{eﬁsaa%)?gﬂﬁ?ez‘%a?% Hf%%g xaﬁl% ! @éeﬁ%ﬁé?@%&xﬁi%ﬁé\p 95 or 16 of
therPetiadiic Tablzrgi ne tondéd owpiddnetd, M?I,O or 11 of the

e e 0 £l e ESTELS (RENAPAS B0t 20l
S}gltl}%;f @&%2%4 gp%@eﬁ&h@ﬂaﬁ?@c@@ 3t gggﬁt%@tedc@l talEyl C3-Cyo

wheréin: Qis a Cl-C5 ?
cydoaikip, IC@EnmglrﬁL @:ﬁ@zoE@k}'@pﬂ andl Cy—Cbon@ralatkyrhgradm soroptionally

re atoms ps 13- f er i.0di
coniging of on, e oth deloRpBe P g R o B, KR rfble of the
Elea®y (sudh 8 Ef—"AﬁnSinG§ W&, 08 Pand O SoaidP of w®R* Idib&tuents attached
t he Perlodlc able and are bonded to said net al Ma;

to theesamebatoit Benr & Maim acgiiapted.oursatuasted OF apamaticofy-Easiig, having

ted fromthe group consisting of
ﬁoﬂiggo%%ﬁ I?%é’%% or branched, saturated or unsaturated

m® GAd 678&eahdependefldy 6, 200r Z;yleﬂ)@ﬂiﬂg)dn. th€6alGR@ o IE9 Iand B‘:’/-SGZZ@satlsfy the
al kyl aryl and C7- 20 aryI al ky [ cal s,

I
valgraeiairieR §1 EnanbE s foisdha cRArge obie gztﬁe @id 31 ii%i-}g h@%ﬁ-dﬁ) that the
oxiQbtidd§atERE 1\@5&%@@{%“\/?1&@& staﬁﬁied, and the compound (XI) or (XIII) is overall

neutral;

?'L

CO

X*?, the same or different from each other, are monoanionic sigma ligands selected from the
group consisting of hydrogen, halogen, R?, OR?, OSO,CF3, OCOR?, SR®, -NR"; and PR%
groups, wherein the R* substituents are linear or branched, saturated or unsaturated, C;-Czo
alkyl, C3-Cyp cycloalkyl, Cs-Cy aryl, C7-Cy alkylaryl or C7-Cyo arylalkyl radicals, optionally
containing one or more atoms belonging to groups 13-17 of the Periodic Table of the
Elements (new IUPAC notation), such as B, N, P, Al, Si, Ge, O, S and F atoms; or two X2
groups form a metallacycle ring containing from 3 to 20 carbon atoms; the substituents X* are
preferably the same;

p® is an integer ranging from 0 to 3, so that the final compound (XII) or (XIII) is overall
neutral; and

A® is a m-allyl or a m-benzyl group.
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El ements (such as B, Al, Si, G, N P, 0, S F and C
atons); or two Ral substituents attached to the sane
w@r@eseor E2 form a saturated, unsaturated oPCTI/EP2003/007485
aromatic C4-C7 ring, having from4 to 20 carbon
t SN t
N R ng BNl P eRAROF TR iy, B, foge deyiped in WO
96/2131@10 leQarﬁ%omabémof;s/gmmohn&zmqac%antSbe ¢h@n oS- m@so 1998.

BrgRa el 51 Tor Gt rag Bl e Shihand SroaitHass otcib, I . Chem.
soé h@%orm@m (E%b@)ﬁhaﬁret XI '&m' ghé}%{%@d l1908 84, 300 >%?rbson et al,

he sane or different from each other, are ronoani’oni
Ch@ng@@mtnugal% 849 é&’Oétﬁ/ﬂéléman&é?hegr Mpmmqnmﬂ)nmom) 399-403

T g AEAEE PRRETHA5 AR 1ol B i s PP CEHlion bt 8008 dotivite

as dobﬁt@@éts H E)I%fzi% Bg%ﬁgaﬁ%%@e@ niUred’Vé? Qﬁéy ﬁE @.%8 t&biral and do not

leachtd&ab a¢1y4se of um?es@@cbbsapgddadstk yﬁerr‘rhd nwedlbperwctlm‘tmhll Further they are

st bqontcﬂ%rn gagf éc?rg?gsl SugqI1 rou S. 153 17
Thd @iclkyd Baﬁl])) bétWéBn aBe l%omﬁoné:ﬁt =)} arﬁl ath@%angtwl? 8491 Breanometallic
atons; or two Xa rougl? orma netallacycle ring

comgsng i(A).reglcnlagn B theomolr siothshveandhe metdh dtsafilst Lewisatisl and the
e oY RS SR el S, SRR AL o 101

to 1(1x1 Iore prafepatdy &b 2: NRUL:R aind ea&0mAe: frefepabl rs@bdmth .or a
7t benzyl group. 18 WO 2004/ 005360 PCT/ EF2003/ 007485

qQeding tore; iy ioRnprrBRONSRL (Bt of the sAtElyst aystewecan suitably comprise a

mlxgl%ggd o So@\gﬁg% rbg%%ﬂ@%ﬁ% gb%%)mu%ﬂy@r §gﬁs1%§ Qhe inv\e/:\i%on. Moreover,

confRPetUBY c4 56 usdDMBeombBratiok lwtt other @dmpalibleABeatee8known in the
ttsogth 1995, h117 6414 and Brookhart et al, J. Am Chem
statgat.the affygh a5 3lmoxgne compgdidsart et al, J. Am Chem

The%%‘&lys@- %m %\%@18 é%%?g‘%ﬁ%w el n}})l"i’%’é)rnegpﬁﬁ}r e SRR compounds of

fom(nﬂg 9szR ?bawzsyctmam e@ivenge whetgan Rretcah| be C@@mcmlk}d,s alkenyl or

) B baPE i ad o b Ky L8P 2 or .o
intepEOM@EBer MBLREVRSm ( REY; 3V Gs 8adbet® CHISRH, Bréfithed® #@lne; non-
lead to the rel ease of undesirfed by - products after the

lmifiag aaBpiss e O AlYRiENN o pOMPRMREH ere ttn@r;ﬁﬂml@mngmam(’élv@@d tris(2,4,4-
tal ysh

i D s S ROAE Rl A B Dglavipum ¢ e TIBA)

tns(@ﬁr&ammma;hyl(AbB)yl)mTinmilnﬁ tm@B?ﬁﬁﬁhﬁﬁieﬁbl)ﬂttlﬁl&m%ﬁEttﬁk@l3Cd1methyl-

bun TR | W GR REtDars ARG ¢ sC et pepbeluminum,

tns(erﬁéiﬁﬂfltﬂ é%ﬁyl%%h)aﬁﬁ&ﬁﬁ}%ﬁ& ?As'(it Eth%ﬁﬁ g'&fﬁtethg glp‘er ably

preferably ranges from 10: 1
Anothesnexanble @f lc@npoand thate pammrte aprehemabt yird amhmaﬁe compounds

cont%m}ng at least one group of the type:

11 11

R
AN R
Al——O—Al\
Rl L/ R“

wherein the R'' substituents, which may be the same or different , are described above.

In particular, alumoxanes of the formula:
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According to the invention, conponent (B) of the
catal yst system can suitably conprise a mxture of
W0 M4005360r € or ganonet al | i ¢ conpounds or sal t SPOf/EP1963/007485
i nvention. Moreover, conponent (B) can be used in
conbi nation with ot her conpati bl e cocatal ysts known in

the state of the Rft such as al urqudé conmpounds.
The catal yst system e i pver on may al so conpri se
one or nore al um num nHI a A1R103_zZWz,

acting as scavengéi mherelnRﬁlo can Cc-C alkyl,
al kenyl or al kylaryl radicals, optlonally cont ai ni ng

candieeused inthe easSiof BficaCeo@piiEls, wherdin Q] isD ®fannt@fer FoRPNMo 40 and the
nl nt nunber ranging fromO to 2; Wis hydrogen,
R @HP%’%F% arpAefHAcAEs apovicorsi %@nowwoiithﬁonnn@ exanpl es of

al um num conpounds are tri thyI al um num (TMR) ,

tris(2,4,4- trinethyl-pent ) al um num (Tl QA),

tris(2-nethy|-propy|)alu T:JI BA) ,

tris(2,3,3-trinethyl - but a num ( _ ol

i bri s ne = 1
S LY 63192@‘15%@39 Th s e iR o 40 and the R
subbtitha(tRard-défimet 3 ypbevept yl ) al um num

tr|32 t hyl - 3-et hyl - pentyl ) al um num and
Exgmppl gs( pd: QW‘PX@G% SHWP&? [y | SCBAGEY acoRpdpadp thr AFpieat gfvention are

h n r

e A A Do R QY RO En e TR B wimerny
penRii)aliRhdxanédl (IBOAIO), Ritral(2,3-dhethylbhgt)elumdxage RIDMBAO) and tetra-

ek LDyt MAGNS, o unoxanes of i e
Parfl@iﬂiﬂry 1@terésﬁn%’@u§@9ﬁe@g§aﬁgsemc§€aqu\§#(p§g ﬁ'%@9 R R

-Al R e used in the
Thec aé’félysﬁ‘ syatmavf d@nmmﬁdm maebeifornmd psoD to r1tsanntroductlon into a

po B A8l RO By b GRS BE DR BRGH e Bhhacomponcns

(A){ (8)-anObptoraBi ab elkyREfg hgbnt he case of cyclic conpounds
wherein n2 is an Iinteger from?2 to 40 and the Rl11

Accorhiag ite (ienembegimede pf %&j inysntidsp veompeRentpl(43, 6) and optionally an

ﬁ&tﬂ?{%@&%ﬁ/ gihﬁ'tt F%ﬁggercgachdsrﬁ%hﬁﬁg ceagrgcg Eﬁ'y r%%\:&}r w‘ilereln separately an
almnmtmaecémp@hﬂt KB A WD oana éﬂiirﬁék@)e has been introduced. Alternatively,
components EE), ?B)4antd ro|pt1onahl¥/ an alkylating agent and said aluminum compound AIR'%;.
W, or said alumoxane may be contacted together prior to their introduction into the
reactor.

The catalysts system of the present invention can be used on inert supports. This may be
achieved by depositing said transition metal organometallic catalyst compound (A), or the
product of the reaction thereof with the component (B), or the component (B) and
subsequently said transition metal organometallic compound before or after the optional
treatment with said alkylating agent, on inert supports such as silica, alumina,
styrene/divinylbenzene copolymers, polyethylene or polypropylene.

The thus obtained solid compound can be suitably used in gas phase polymerization.

The catalysts of the present invention can be used in the polymerization reactions of olefins.
Therefore, according to a further object, the invention provides a process. for the

polymerization of one or more olefins comprising contacting one or more olefins under
20



pentyl ) al unoxane (Tl QAO),
tetra-(2, 3.-di net hyl butyl)al unoxane ( TDVBAO and
WO edon@es3¢®, 3, 3-tri net hyl butyl ) al unoxane ( TTVBAE)T/EP2003/007485
Particularly interesting al unoxanes are those
di scl osed in. WD, 99/21899. The catal yst system of. the
oIy PTHRIPTOIR KPS0t O S PR e Pt o

be BbIyRRL&EFHR iheOfrobdds 8T th phddedithByvenBas b for instan
Ole y ggiﬁ%{g%{il ng {yﬁ%ﬂa bove- deegfcg:rrol bfed cor?poﬁents (A, (B o

a-olafids Qﬁibrmﬂnia |GHQ_§HR€,1 Iwgteat Rnghydg@m or A€ 6F20 RikH Iﬁ@cﬁn(
Theg ﬁ?ﬁag’ﬁ§| A§FO %ﬂg ﬁokg}l]? Vtepr[f]%l oL dlé‘ﬁ%{l oncea?llt ﬁgg A%lgeé.lel)lt%ya dlsed in the

horn'fbg) Yl adidt 69@&@%@ ot 9a1tnb@1af gactHer prepdigtic®i Bf HDPE, and in the
parately an I"um num conpound A1R103_ZWZ, or

an
copalynreoix@ive nasetbﬁeme,u it petticulsd. fonl ther repigiegry of LLDPE. Suitable

o SOREE Sl e SEL ORRLLY Dl KHLALIS BB s

linedd, BERNBEENEM1IP T, AOPLRET fdidaD et RejoldHink OFxdn@pléshed such olefins are
introduction into the "reactor. The catal ysts system

propyflenché-iptense mpenm@rﬁ-m@ﬂuy&érpebf@n@jsleaex(@ﬁe,| ggtene, allyl-cyclohexane,

Thi d
oy EPEREH PisicTetal g ab e RS RaRkEL 10 i )
Furfer tiRabler ctbnefs ﬁm%afdeaﬂiyldne ¢dperyﬁ&frs \aird Ij)ol}h:ﬁes in particular

conponent (B), or the conponent (B) and sequent |y
conggated tor X8 ONFHAG HIC P BXPH A SO Mﬁﬁw&a@%&% psgprene, 1.3-

butacﬁer%f { %rheg(pcﬁer%%dqr@h?pta{(ﬁ&%t ment with said alkylating

ts such as silica, alunmna,
Thésba/cﬁlg%ﬁ@/o@ ithe mydeb&cnz e:mebe apitdbfyress inpplopgietsy hemep«ziymenzation, or
pol ypr opyl ene. The _t hus obtai ned. sol i d nd can be
copBURAHBI IS Bt PGS T PESR DO § i e RO
Mofddh 8l Yt Sitasts SF8nPheSRth dal ¥e @ﬁltagﬂl el iP@e 5?6%Qra|t18n bh&lastomeric

pol yheri zatlon reactions of olefins. Therefore,
copal;mmrsjoﬁqhylomawﬁthrot @ieﬁnso@ foomulatGRE=CHRSh whereipREs @&s-Cro alkyl
rocess for the

rad]&laﬁf UL ASoRIPY S g @ Bti’?%(%c |Hr’1egﬁygﬂép e&“ﬁ’g ‘rf eh%)é?nrgo 51% 1-octene.; said
copBB%?é’rs méfo ?@r&ﬁ? 46282 300oREsH&EH3R0FBAY ddving from polyenes

pol ynmerization conditions in the presence of a
Acmﬂlagwﬂ f@?@r embadimeat dhq eralysiherrerding rtha Breggnt dpvegtion are used

in t?n pp on ar e%l(w&%fﬂ} %@?mﬁ{:sgﬁ/ﬁﬁgcﬂflc %H@g@lé/?ﬁﬁgtrorlr%f N Monomers can

be GHRERTROpoMraéticd oRcoplyyetized eascowitialifeby G2fin aldapiers.
radi cal.. The catal ysts accordjng to the pres c{w
Thq RQlerigLoBaRFOBESEotfy BRPEFFERY MYSHIPN; GinhgCarricd out in liquid phase,

optfb?lgﬁ}pm th [‘és o?rén Aerl jﬂy&%ﬂﬁm sbﬂzeﬁ’taf)lt incg-AE Bhase08aill IP@dlrocarbon

preparat | n the copol ymerization of
solednih ydar rte, euther mmmatw [saph fagrtoture)pore pliphati¢ dsichf as pop@Ee, hexane,

Sui t abl e co mers ymers are
heplang, ’é?%artﬁ' ¢ %Qé’%ﬁmgaﬂg?rggﬁ is a linear,
Th@f)@l?ﬁl@ﬁgat% t%%xﬂaﬁlrecﬂre@@&l? ldigks fraghi @@ to@50°C; in the preparauon of
Cc

ool ef i ns | es of such olefins are propéo
HDPEbum@rﬂeLDREpemu%rpeefemblwepmpnsedpwg% 209C rasmdeh0°C  and, more

par%mﬂartl e1fwee|nI 4>6|°Ccé/ncd| 8(517%)( H&%he preparation of elastomeric copolymers, it is
preferably comprised between 0°C and 200°C, and more preferably between 20°C and 100°C.
The molecular weight of the polymers can be varied simply by varying the polymerization
temperature, the type or the concentration of the catalyst components, or by using molecular

weight regulators, such as hydrogen.
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cycl opent ene, cycl ohexene, norbornene and
4,6-di nethyl - 1 -heptene. Further suitable conmononers

w0 poogadideet hyl ene copol yners are pol yenes, i n PCT/EP2003/007485

particul ar conjugated or non-conjugated, |inear or
cyclic dienges, such as 1. 4-hexadi ene, | : -
et e B M BB SR P e cttocen

con%i%éé Yty ehmrjiie Jub RN bbBfhcgiattiddeirs sivieadd| yages enhitin differ in the
ropyl ené honopol yneri zation, or copol ynerization in
polymaarizaider iempkakure Med/prrthelcRncERiFALORS plopelgedlagveight regulator.

pol.ypr opyl ene, reover " .
o QOVREREN-E e R Ehe 0989 B VAL Sl el orgnomecti
cataﬂs@%ﬁﬁﬂ@ﬁd:(Agﬁilﬁﬂﬂé YRS, BErefirBydaRin@myoithd aarobefisedsas afich or can

formul a CH2=CHR', wherein R' is a Cl-Cl0 al kyl
be snbjetiedto pusifichtionstreptopjs Befare usehut ene,

- et hyl -] - - : : id
The§8g§‘i%?§€%‘%mlr9#§§&§%ﬁ68 #%ﬂﬁé%oﬁ?%?dn&%ﬂ%r ésrug%%r@%i ons of
GENNE AL PROCHIURES AND I CEARA CFERIZATHONS a further

enbodi nent, the catal ysts according ta the res.eniE .
Allj peswitanenWare nesteEmed iindee HFeERRy AV BSnBf C%&E?fb%}a f§hlenk-line

ISy BOLLRIEL, S SRR st s
houvd, TNy, puirge 300 8L AR O andretosed ukider pitdogere Mndale (Aldrich, purity 98% or

e e RS G SR bR RANCREBL B v,

. & n ) A i St i d
purt[g g? é)g’ar 83%@&1‘&@1, 9§94y &hY B(@EFs?ﬂBgﬁﬁiePBé‘l%ﬁtlﬁeS@bﬂl any) were use

sol vent Can be either aromatic- (such as
as readiveine) or aliphatic (such as propane, hexane,

hept ane, s t ane, cycl ohexane and
1 113 1
H‘Qﬁ\éké?“ldrl [ pentane). The pol yneri zation

Thd SRS AL §iRiralkl g @neiesints AR DEbthiaed 2biGy ai BrukbeDPX 200
preparation of % HEr)PE and LLDPE, it is preferabl

of : y
specloometics epbraingische FowieritrnsSuwm meds atver lPRFRIE At 40y13 MHz

b, 40C and 90C | ' | '
e e Ll
the %Qlﬁ)i@uallaﬁéikﬁﬁf @gﬂb@%eﬁxﬁﬁl;Hlee'hMe ﬁm@@gaad(smogpm_ aﬂd|e7.15 ppm,

nol ecul ar wei ght of the po Irs an be ried si
respptiyelyy Apg tl@%geaéfo?fy% Selept Bhihe; chpBpile S Rl & D:Cl and
12860 hgﬁ ff)? r@:ﬁ{gj GRtd Q&dﬁfPrcStBI? S?@Jtﬁl Y&l £QMRENQASa 199 pllse and 2

usi no ar

ecu wel ght regulators, such as hydrogen.
sec@id VD RNBAHQBBS6PulRST BER20681t Rak8Forefitfer pashespe¢tam. The carbon

wei ght distributio an be ried.b in i Xt ur of
Spegitt PiEFe M AT AneP ULt Beconds Of Joly Priiesy Phlies: dbout 512
tra%sﬂéeitéc’gzlei/é@f)feﬁafok QAcH SheefUAl @D, 1S BRI tdrrD) Was used as

pol yneri zation tenperature and/or the .
receivad.ewhilaGebad Addrioho 98%u btgm WO Wkt diiedyaveit astivatphet A° molecular

. pol ri zatj on vi el epen [ . .
sl R 4l ) ERER P MBSt g sandar
inekththb$hert titiduest heref ore, said conpound can be used

as such or can be subjected to_purification

SYINIZEESEOE THEE HRGANO B¢ BRRGNKANE QENDS:
EMFEW illustrative and not limting purposes.

Synthesis of 2-[tris(pentafluorophenyl)borane]-3H-1-methylindole [A-1]

S,
—B(CeF5)3
N@®

\
CH3
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GENERAL PROCEDURES AND CHARACTERI ZATI ONS Al

operati ons were perforned under nitrogen by using
weorweessonal Schl enk-1ine techni ques. Sol veneGI/BRI063/007485

purifi ed by degassing with N2 and passi ng over

A ygl?t ' \é %%@1 IHQEH dcﬁ‘lzzfgaf“/ﬁ qe78 300rd)= A4203, 5.8nghnol 1n 10 ml of

ore er nltr ndole (Al drich, purity 98%
d1chl1_'(|>1‘dhﬁthaﬁbl rvisy 20859 ,at hooret feyiperatiat eto( Al white susgension yof B(CsFs)s

h | 999
9,65 aican NG~ 57 St atiesie) © maefiishloteFbhes PisS mL schtenk
ﬂas]?ﬁﬁéa AN g Sréaﬂgg ol Fdn WWEEHUEY atl %oﬂ%ﬁﬁéia%%&‘f@ﬂ'\@n days and

roton an arbon spectra of the conpounds were
anak?bédabjn éH NBiRngt diffSrank ememthls pest thg ﬁeloe |of the solution turned

operatin t he Fo r trans
ok Rt 40 QR O B e SR SRR e tarting 1-
ARl 236l¥R0wisevahBaled i8rvaGRie and\She obtained solid
metﬁgl ed?)encetﬁé r%teg:hdual peak of CHDC112 Vgr 06|?|1155 |enotahne

waslddssqeled ia a(%(l 3Enppaidicicometiang prixture aag ddterade iy residne on the

t he e k. of ol ve he 13C spectra (53.80 ppm
frit pigs a thfzigsylﬁgf% $or C6D6) were used. Proton

Th%@%@ﬁ(ft Gy MBS RGN Efehotriz8d By 1S MMBe ardMR, ISERD (Mistorsionless
del ay between pul ses; 32 transients were stored_for

Enheacdmesth eb:l’ rRotarizekien c Eransfer), INQESYa (Neslearn Qjisrhavger,Epfancement

a 45
Soediptiebs b OSY aneranre: sarLosl B Eirar EElyPIAER Sinal Quantum
m%@ﬁ&%ﬁmﬁ etgﬁ)n&glg&/tMmt@leDBaﬁd Gsadlaa'gn) aebysesved,
ile ric % at.om was- dri ver ,
"H 2MR G614 SAPP®): et AT 43> 315 Nydd bé«ﬁ%r(g %ge‘\ﬁ system, 2H, H3,H3’);
f th I d out d
74ﬁ a(genhgérgg st :nzg?g elsn\g?f gs%eghe?g t gghﬁlr ques.

'H S¥W |(E§b6$6C§prﬂ‘Jr-]lE . SAREANONETNH)) €OBOROM SOMBGIINDSH, H3,H3’); 6.42-
Synt hesi

65[(@’1& Kdodht &%@P%&%?&h ;’Qor ane] -3H1 -nethylin dole
13C%&%b@% 7@% NG 55QBL,); 2% I CHO41 986369); 125.22 (c4) 128.97

A'yellow sol ution of 1- met hyl i nd
(CY 87 %66)0 17829, (A= CE31134818 SCB)nTHI Y6 (C7eh 24434 BE94S (m, C2).

chl or b added at roomtenperature to a
meﬁﬁstp@ngﬂ?généﬁ?ﬁ@??- B(C6F5)3 (99.4% 2.97 g, MW=
EXaMpPe25.8 mol) in 10 ml of dichloronethane in a 25

nL Schl enk flask. The resulting orange sol uti on vval

Synthesis ed at refom t enp&ngpenteiinerophenyh-{J-meihylindol3-y ie’d’mte(l-)

NMVR_ at ferent tines. Durlngthlstlmethe
m%gyl}ﬁip%?mflﬁe[‘g 2 ution turned

®%(C6F5)3
HRI(CH,CHa)s

CHg
A colorless solution of triethylamine (99.5%, 0.167 g, MW = 101.19, 1.6 mmol)
(dichloromethane, 6 mL) was added at room temperature o a bordeaux solution of 2-
[tris(pentafluorophenyl)borane]-3H-1-methylindole (1.048 g, MW = 643.16, 1.6 mmol)
(dichloromethane, 4 mL) in a 10 mL Schlenk flask. The resulting solution was stirred at
room temperature for an hour and its color tuned from the initially orange to yellow. Then

the solvent was removed in vacuum to give a yellow solid as product, 1.11 g, yield 93.2%).
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fromorange to dark bordeaux; NWVR anal yses showed a

sl ow conversion of the starting 1- nethylindole to the
Wee@doe3s0 The sol vent was evaporated in vacuunPEIEPI00E007485

obtai ned solid was suspended in a 9/1

s G 98 L R DA G BPENGHLEFET TR, o, = 7
Hz, gd éh%cﬁ@f%o (BEJelHPfN’H’g@51\/\@8316011‘1'{![13]61);56)19((&181!}&0‘1:{3[6 26¢.13 (m,

DEPT (D storsionl ess Enhancenent

2H, WH@] 2237829 n, TaHZY, é7r‘§1 -7 A ksl I(I Nt ear Q/er hauser

“c SHUBNSSES, 5, REL PR BRI SERL PR s chipny o v

104@9%13 e 35d7)HMEG. ZQ'E&&H@&BSI(@AranHUCBIqu @6)Boma 19 (C6 or C5);
Corre atlog%ganal yses. 1H NMR (CD2C12, 6, ppm: 3.77
128(79,(C3#); 1BR.¢H8S72)4. 59 (broad AB system 2H, H3, H3');
9 (m 4H Ar). 1H NVR (C6D6, 6, ppm): 2.84 (s,
EX‘%M%@ 4.04 (broad AB system 2H, H3, H3'): 6.42-
Synﬁle%is M[tﬂals-tpehli’aﬂu&oﬁﬁerfymﬁrﬂm] -SFH1-AethylphG EolRVR-3]
ppn) : 36.55 (CH3); 48.33 (C3); 113.59
(c7) 125 22 (C4); 128.97 (C5 or ©B); 129.22 (C6 or
C5); 134.18 (C3a); 147. (Cra); 214.34-217.43 (m
C2). nelting point 126.7G 1Zy. 8C. EXAMPLE 2 Synthesis
of ¢ B(CeFs)s
tris(pentafl uorophenyl )™= lkll nmet hyl i ndol - 2-y1) - bor at e( 1-
) trlethylannonlun1[A AHa--- \ O(C6F5)3 NCH

HN(CH2CH3) 3 3 A colorless solution of tri thylgp1£e
A 1{g9. Blowosdlationy of Mamethyipyrade (39°6. RmdP) & 12,76.1 mmol)

(dm&qglrggﬂs&a{ﬂe@ne&?h ZI uatg dHadq goo‘?rg tethedltufeO8M WRMREEA) MisBension of

Ion O

B(c[éFg)g 9(99&% ag. ng:og,omven:ylamcwarﬁeq rﬁirhbll (utidhiyroinettoine, 10 mL) The
L}(‘H_ MWV = 643, 16, 1. (di chl ro t{]ane and then
resyHing pﬁmae TEOUY SQRAIOBnYas $‘f5§q£1 atTﬂ%mr’f%%lBPﬁa hr %*W S

the V‘%%VG%E '&ésegedﬁévedr 20d8r t&ﬂﬁ@erdaf)féﬁﬁlré OTh@rbblf‘ﬁﬁéd Wpkhget Sowder was

or turne romthe initia orange to yell ow. en
suspdigled thshemt/ZMIOMMMG@nnWW@HQIﬁI@I@ vidie [fdigate was a dark

o] B3 4B b R Do e o i on

the Mas Q-v {glilf_?zféﬂdw %oi_xgaerz(ér Abiz, ofmﬁﬁ'&ﬁb@bﬁiduce y&ﬂ)d 6@5%)
J= ’2_}) 40 (bs g

'H (\@\ﬂR:{EIDlezCEB})me Lt (s 3H1 G 70 éasg@H#&SsHéa, 5.95i(ps, 1H, H3);
(m 1H, H7); 7.41-7.48 (m 1H H4

EATARH ?é%z&%‘z%ﬁ% opm - 8. Lo ( N( CH2CHB) (3); 31. 84)

Bo(NVEHRID, 31 8 2ppih GBRCHRBIR); 69.81 (C5); 108.42 (C2); 137.33 (C3); 146.06

(C4). Melting point 116.6°C-118.2°C

EXAMPLE 4

Synthesis of tris(pentafluorophenyl)-(1-methypyrrol-2-yl)-borate(1-)

D\%(Can

A colorless solution of triethylamine (99.5%, 0.167 g, MW = 101.19, 1.6 mmol)

triethylammonium [A-4]

HN(CHgCHg)g

(dichloromethane, 6 mL) was added at room temperature to an orange solution of 2-

[tris(pentafluorophenyl)borane]-5H-1-methylpyrrole [A-3] (1.048 g, MW = 643.16, 1.6
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104.75 (C3); 109.35 (C7); 118.29 and 118.35 (C4 and C5
or C6); 119.19 (C6 or C5); 128.79 (C3a); 139.47

w@ @wapos3EXAMPLE 3 Synt hesi s of PCT/EP2003/007485
2-[tris(pentafl uorophenyl)borane] - 5H 1- et hyl pyrrol e

: A t L] I on
oSy BEREe gy 8 B SPEARYEE 9y Ble i e
soludiion W asrstimet! i reeym ﬂe@npététumﬁ’ér adted, Ther %%I@Hp%éﬂféﬁﬁ&fed under

whi t e- gray susPenS| on.of B(C6F5)3 (99.4% 3.1
redReipreSeiss 16 §5% 6V B enHa FORURCHP NG (BRSO T,

I r -
e P 22 (B O g e FBhie L0 B /= 7
Hmé{(%ﬁfﬁzbd uBRIés, 3 ALCED); rﬂ(rjm%e}z :f?gz@btf& R 5.96 (d, 1H, J=
W a

3 %rﬁﬁ%’g‘%)gmﬁgﬁﬁﬁgéﬁ?ﬁ%%%%% l]ﬂ é34nd filter ed The
“d A I®RS 2 SIAOK & B (N cap 58 Ceth, 2t§5e9ﬂﬁﬁr P84 B R crony)y)

to ether WI ent|f|e
104.49i(€dx 1am. 85t(l$é) F12Rt95WES),d 4620y(CR).ght  yel | ow povvder

d | d 66. 59 1H NWVR
SyEl L bl%lnd&ﬂ*ﬁz%?%ﬂr}ggln? gle%;c; C|¥|I3)e 4.70 (/‘) bs, 2H,
29 H%H%fbso@ﬂ%ﬁ off e i 4 M’@Etzo Sﬁ{lg né-goll%/e eﬁﬁz g%o g‘illtemperature

H H4). 13C NMR (CD2C12
to @@}utlo]_lotg' 32 ¢findene @B. 73311(1613)A,Id11¢t6 A& %4)G4)30 Ml of B0, over a

6CG-118. 2C .EXAMPLE t hesi s of
pofi) & il 1 Frades éwml%%aﬁ?‘ﬁﬁvé?gﬂtjrﬁh P g i
t a@ers lwiwaoni um [ A-4] HN g
gw)eandr o?orl ess sol Eltl on of triethylamne (99.5%
2. 76 g6t 75014,\4,1,1441@;@@ wefe @lurml n 30 ank Wfqreatarehahe  Zr6l, slurry in

perﬂ'h% s Cﬁﬁj(g&g a%'dec[ %9 %é (inpsgft Putlon EP 0) Eexoglermm reaction). The

resplimigSifepetitina frliximeo plae nyiirgel ofoa e ho @kt akrdMleA YWrB st Odo dryness under
= 643,16, 1.6 24 WD 2004/ 005360

redggeeﬁf %@%{)@%/Aﬁmhg@ br%p})ll@ oS BreeHasted \31th1_1))0|mLa>f pentane

(So&ﬁlé‘ﬂ-‘l §%Bﬁr§f‘ knd RS de AlGte V@E‘suéxﬁa St t§ Qitéyr%/e rﬁ%qﬂ:ed pressure

solution was stirre room t ehperatur
to giMeR.-Z H€77sY yield) o@ashghtemiiwd selit mlcuwwcmammawyel}{ NMR as

a white-gray solid as product (0.892 g, yield
p“régn%ﬁm NVR (CD2C1 2, 8, ppmy: 1.22 (t, OH, J = 7.34

'H-ANMRNOGDR @3pdl): -B79%, 6%, AiEH, 5.62-B%H, Cp-H(2)), 5.80 (d, 4H, Cp-
H(1,3)); 6.87-6.92 (m, 4H, Ar), 7.19-7.23 (m, 4H, Ar).

Preparation of the catalyst system

0.1 pmol of bis(indenyl)zirconium dimethyl prepared as reported above, was dissolved in
2 mL of toluene in a 10 mL Schlenk under nitrogen atmosphere and then the cocatalyst
indicated in table 1 in 2 mL toluene was quickly added (Zr/cocat molar ration 1:1.1).
Polymerization examples 5-8

Ethylene polymerization

Ethylene polymerizations were carried out in a 260-mL Biichi glass autoclave equipped
with magnetic stirrer, thermocouple and feeding line for the monomer, purified with
nitrogen and kept in a thermostatic bath. Under ethylene purge, heptane (100 mL) and Al(i-
Bu); (0.1 mmol) were introduced, the temperature was brought to 80°C and the reactor

vented to remove residual nitrogen, then pressurized with ethylene up to 0.5 bar-g. The
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Hz, N(CH2CH3)3); 3.32 (s, 3H NCH3); 5.76 (bd, 1H, J=
2.64 Hz, H3); 5.96 (d, 1H, J= 3.23 Hz, H4); 6.10 (bs,

WA kho4Mbiee0 6. 64 (bs, 1H, H5). 13C NWVR (CD2C 2, BCT/PP20)3/007485
8. 82 (N(C}QC}B)S) 35.94 (N-CH3); 47.32 (N(CH2CH3) 3);

. ,122.95 0 ()
cagfp ROeb e ditd o et sHeF onru PR iA P atogiofby gpeans of a
Teflors OAritil 0 ran@fhel\&lbrylerﬂe ;@rﬁdllpﬁesﬁﬁr%@a(s‘}zlséd fﬂmbﬁr-w}{% polymenzatmn
added at roomtenperature to a solution of
wap gl epBaty SAntY foralldrmismitesp by smedntainingoa rmnsiﬁntEttﬁﬁﬁne partial

pregélg% : ﬁglrl] g%?orpEPE&I bSﬁf de%ggslr'ﬁ ﬁlent]e e tPIfe Zagcﬁ ?)g c%ﬁqgmz rpa{de%f mpgthanol. The

polgnwe wan pociyigesdselthiz0OmL 8f Z&tcgleoﬁu&e@lsﬁas&lé& with 4888 and dried
S rrled in 30 nL of pentane. The zr Cl4 slurry in
ovesRighh el

ungsr egdngedaprgesyra: d he pelymerization sasiilis ansmeparted in table

1. Et20 (exothermc reaction). The resulting reaction

m xture was stirred for 2 hours and then brought to

dryness under reduced pressure. The light brown solid

obt ai ned was extracted with 100 nL of pentane

(Soxhl et, 4.5 hours) and t R@Blethe filtrate was

evaporated to dryness under reduced pressure to give

3.2 g (77 %yield) of a light vellow solid, which was

char act erfixaatplby 1kEobbiRyas Ie(d)nd s

( C6D8, Eggngg; y-r 78 (3' FFM7rg%} Zéﬁ%%%z(%%kﬁ%FL

Cp-H(2)), 5. éo (d, 4HA-ICp H 1.%9)) ;| 6.87- 6.02 (m |4H,

Ar), 7. I T 6\“1 AH TPret t+ot—of ke
catal ystf system0j1 W%T of bié( denyl ) zi r'’coni um
di met hyli prepared|as agportledoappve, wWas @gSolved in
2 nmL of Holuene ih a 10 ml {Schl enk [under nitrogen
at nosphere afd then tAet codat &8/t | i ndi caT.8d in tlabl e

H 4 ] Ot LAl o\, ad o r nn
| in 2 mctotuene-was—utckt-y—added—(Zrecocat—rplhar

ration 1:1.1). Polynerization exanples 5-8 Ethyl ene
pol yneri zati on Ethyl ene polynerizations were carried
out in a 260-nL Btichi glass autoclave equipped wth
magnetic stirrer, thernocouple and feeding line for
the nononer, purified with nitrogen and kept in a
thernostatic bath. Under ethylene purge, heptane (100
m.) and Al (i- Bu)3 (0.1 mmol) were introduced, the
tenperature was brought to 80C and the reactor vented
to renmove residual nitrogen, then pressurized with
ethylene up to 0.5 bar-g. The 25 WD 2004/005360

PCT/ EP2003/ 007485 catalytic system prepared as
descri bed above, was siphoned into the reactor by
neans of a Teflon cannula, and the ethylene partia
pressure was raised to 4 bar-g. 'The pol ynmerization
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was carried out at 80 C for 15 m nutes, by maintaining
a constant ethylene partial pressure, then stopped by

wole@amsisng t he reactor and by adding 2 nL of nCTEPZI03/007485

The polymer was precipitated with 200 nL of acetone,
filtered, washed with acetone and dried overnight at

ClagBt under reduced pressure. The pol ynerization results
1. argn bepAsh&dllic Rokphlii oblainabidibecohtdckagpl e Cocat al yst

yield (g) kgPE/ (mmol zrxh) 5 A-1 1.90 7.6 6 A-2 1.81
7.9 geommupd beviggshe Bllawingsfogpubil)s 26 wo

2004/ 005360 PCT/ EP2003/007485 d aibrrs 1. An
organonetal | i ¢ conpoundR&bt ai nablR’by contacting: a)
a conpound havi ng the fol Powi ormula (I): Rc Rb
/IN\ Rd: H ~a (I) wherein: s a linear or
branched, saturated or uns
C6- C20 aryl, Cr7- CZOI}%H
group, optionally coaAtainin P, Si or

hal ogen atons; or Ra can joigg?d to forma C4-C7 ring;

Rb, R and Rd, equal to or difherent from each other,
are hydrogen atons, hal ogen ons, |inear or
branched, saturated or unsaturated, Cl-Cl0 al kyl,
C6-C20 aryl, C7- C20 arylal kyl or C7-C20 al kyl aryl
groups, optionally containing)0, S, N, P, Si or

hal ogen atons, or two or nore adjacent substituents
Rb, Rywhemigt: Rd formone or nore C4-C7 rings,

oPt R SR BDER el Pt OS ghfey espen. -
(1) &REBlalldyll or C-Cy alkylaryl group, optionally containing O, S, N, P, Si or
halogen atoms; or R* can join R¢ to form a C4-C; ring;
R’ R® and R¢, equal to or different from each other, are hydrogen atoms, halogen
atoms, linear or branched, saturated or unsaturated, C;-Cio alkyl, Cs-Cy aryl, Cr-
Cy arylalkyl or C7-Cy alkylaryl groups, optionally containing O, S, N, P, Si or
halogen atoms, or two or more adjacent substituents R® R, and R? form one or
more C4~C; rings, optionally containing O, S, N, P or Si atoms, that can bear
substituents; with
b) aLewis acid of formula (II)
MtR's (D
wherein Mt is a metal belonging to Group 13 of the Periodic Table of the
Elements; R, equal to or different from each other, are halogen atoms, halogenated
Cs-C aryl and halogenated C7-Cao alkylaryl groups; two R! groups can also form
with the metal Mt one condensed ring.
The organometallic compound according to claim 1 wherein: Mt is B or Al; and the
substituents R! are CgFs, CsFsH, CeF3Ha, CeH3(CF3)a, perfluoro-biphenyl, heptafluoro-
naphthyl, hexafluoro-naphthyl or pentafluoro-naphthyl.

The organometallic compound according to claim 1 having formula (III):
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wherein M is a nmetal belonging to Goup 13 of the

Periodic Table of the Elenents; Rl, equal to or
waldokeosrad from each ot her, are hal ogen at onms, PCT/EP2003/007485

hal ogenated C6-C20 aryl and hal ogenat ed C7-C20

al kyl aryl groups; two RL groups can also form wth

the netal M one condenigd ri ng.RQ. The organonetal lic

conmpound according to c 1 erﬁ]g: M is Bor A;

and the substituents Rl a . F4H, C6F3H2,

C6H3( CF3) 2, perfl uoro-bi pheftyl , \hept af | uoro- napht hy| ,

hexaf | uor o- napht hyl or @pht hyl . 3. The

organonetal I i c conpo 1 having

formula (111): 27 WO 2004/ 005360 PCT/ EP2D03/ 007485 4

RBRH 5e1 RNMRS3 R2(|Ib wherein: M is a

metal belonging to Goup 13 dR*the Periodic Tabl e of

the Elements (1UPAC); R1, equal to or different from

each other, are hal ogen atornf#l) hal ogenated C6- C20 aryl

or . hal ogenat ed C7-C20 al kyl aryl groups; or two R

gr SUES™an formwith the netal M one condensed ring:

t hgtsyRshéthiuRMnzidgo Gbupnd JR3neneRldid Talﬂé ofl el BIERBkts (TUPAC);

fromeach other,” are hydrogen atons, g}zn at ons,

| | Reaﬂqu@irto lor Bt fromaeash athetl aoy hajmmtma&, logenate@l@a Cao aryl or

7 C20 ar K r .
Wbsiita e pet o bRl BHGR: § o ¥R g o vifg tmetal Mt one
Sl c@fdeﬁ@d@ﬁgnﬁ@&mmeﬁfs WA aid ROEghabd) G@fidrent from each other, are
substltuents , R4 and R5 form one or nore CA-C7

h)gigog@p@tpmﬁ,ahalyge@oﬁ@ras,rﬂm@gr ot bgnchqd, patwrated; or wmatpeated, Ci-Cio

| BE9L Qe QAehed, SRR el o SR Y b8 Gl Soaning

al B,yNaP,y?‘ol cg‘rhalmgen @tphispﬂxaﬂv\}oyoroﬁm‘ealdjhbﬁg s@bstifsenty, RPR® Shd R’ form
or halo Cﬁyorrs or . oi.n R5toformaC407

ri P or4l OT‘T’ WQ?IY@H%BH%QHE Nceering to

cl RP' Iig ; ll%ﬁ'r&IH}lie& SS Qéd & hﬁate@ L@F’-t %@%éy 20 aryl, C7-Czo

equal to or different from eac ot her’, ar e

CoEgHIkyCaEIHC20 dﬁ@&ﬁ&b@@)lﬁ,, opmnhily oomaimr@']@nﬂ N, P, Si or halogen

he taflu bO- na hexafl uor o- napht hyl or
pefiPEF| ﬁ Sm}ﬂé’ fbm??ﬁ)éa’rgldrﬁg f orm one C5-C6

4. ar Ao €anbhideilico @&h@cﬁﬁid' YecoRMAIAICREMO03 wisreill M?ﬁs B or Al the
atons, that can bear substituents; R2 is a Cl1-C

al ﬂmstﬂ@pnt%R Ceauairip| orgddfpgent from each other, are C6F5, C6F4H CelsHa,
CsH3(CF3),, perfluoro-biphenyl, heptafluoro-naphthyl, hexafluoro-naphthyl or

pentafluoro-naphthyl; R* and R’ form one Cs-Cg aromatic ring, optionally containing O,

S, N, or P atoms, that can bear substituents; R” is a C1-Cyg alkyl or Ce-Cyq aryl group;

and R? is hydrogen.
5. The organometallic compound according to claims 3 or 4 having formula (V):
R6
RS
R3
R :
Z BR',
R® L2
R
V)

wherein



and R3 is hydrogen. 5. The organonetal lic conpound
according to clains 3 or 4 having fornmula (V): R6 R6
WR3004865360 /| G 9 BR3 R6 IG R (V) wherein 28 REI/EP2003/007485
2004/ 005360 PCT/ EP2003/007485 B is a boron atom the
substituents RlL, R2 and R3 have the neaning reported

i nBcisaiber@ aem4 and the substituents R6, the sane or

di hydr t |
O e R0 e S DUCEPRR LT SRR
a sﬂiaﬁhﬁhfsyR tl@sa@?@oﬁﬂtﬂeren@ﬁoﬁ?—@ach%tﬁ&ralai'é%ycﬁégeg7a‘t&%9 halogen

al k gr oups optl onal I% containing O, S,
or a So é?flf Atrrshed rsatgied pr Fovebaied. 4o efito alkyl Cs-Czo aryl Cr-Cao

SR P8 P R A 5 v

SUbs)hist QENKS . orﬁnorﬂﬁjdaélgasmbﬂﬁh@ité RE f@ﬁmb%“lﬁ‘ rﬁ&‘éoﬂl‘ﬁcp %ptlonally
to cl alml havi ng formu . R4 R3' 5 O
H rontaing O.gh &Y &9 Smtog}qammth@;@;and@ﬂq Wbﬁiﬂ’a@ltﬁ n cI a| m

. di PQ Br Bﬁéﬂahé&%%ﬁ ngah cc%m 30 1a§§ 1 g 5 %1:9{IV)

rom eac rogen
hal ogen atons, |inear anchedRssat urated or
unsaturated, Cl-ClO al kyI , - aryl, Cr7-C20

optlonally
n_atoms, or two or
R4A"MHRG R5' form one

aryl al kyl or C7-C20 al kyl ary,
containing 0, S, N, P, RF
nore adj acent substituents
or nore L2’

oups,

wherein

Mt and R! are defined as in claim 1;

the substituents R*, R* and R” equal to or different from each other, are hydrogen
atomns, halogen atoms, linear or branched, saturated or unsaturated, C;-Co alkyl, Cs-Cao
aryl, C7-Cy arylalkyl or C;-Cy alkylaryl groups, optionally containing O, S, N, P, Si or
halogen atoms, or two or more adjacent substituents R>, R* and R form one or more
C4-Cs rings optionally containing O, S, N, P or Si atoms, that can bear substituents; said
rings can be aliphatic or optionally can contain double bonds; with the proviso that said
rings are not aromatic;

R? is a linear or branched, saturated or unsaturated, C,-Cyq alkyl, C¢-Cyg aryl, C7-Cao
arylalkyl or C7-Cy alkylaryl group, optionally containing O, S, N, P, Si or halogen
atoms; or R* can join R’ to form a C4-Cy ring.

The organometallic compound according to claim 6 wherein R is a C;-Cio alkyl, or
Cy-Cao aryl group; the substituents R¥, R* and R equal to or different from each other,
are hydrogen atoms, linear or branched, saturated or unsaturated, C;-C;p alkyl,
optionally containing O, S, N, P, Si or halogen atoms, or two or more adjacent
substituents R*, Rand R* form one or more C4-C5 rings optionally containing O, S, N,

P or Si atoms, that can bear substituents; said rings can be aliphatic or optlonally can
contain double bonds, with the proviso that said rings are not aromatic.

The organometallic compound according to claims 6 or 7 having formula (VI):
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C4-C7 rings optionally containing O, S, N, P or Si

atons, that can bear substituents; said rings can be
w@bdiophetss€ or optionally can contain doubl e boPCEEP203/607485

the proviso that said rings are not aromatic; R2' is

a linear or branched, saturated o unsaturated a-ao

al kyl, C6-C20 aryl, C7-C20 ryl or C7-C20

al kyl aryl group, optionally ai n| ng 0, S, N P, Si

or hal ogen atomns; or 55" &', to forma C4-C7

ring. 7. The organonetal l'i cgc oun®aécor di ng to

claim6 wherein R2" is a Cl-Ci9zal kyl, or C6-C20 aryl

group; the substituents R3', ' and R5' equal to or
different from each other, @II? hydr ogen atons, |inear
or branched, saturated or un urated, Cl-ClO al kyl,

Optvs}}ﬁftﬁrh')/ containing 0, S, N, P, Si or hal ogen atonB
two_or nore, adjacent substituents

f otltﬁ %lh@tl%«?ntfh%r@l legye thefgsangpg 35 gqufég érbﬂﬁlgqsrﬁ 9;97 @ove and the
S, b b d
v shbstitden p%e aa[ @Lﬁ%sdlka;l%a;ugcan ear substituents; sai

rings can at | ptionally can contain
9.dowbt;@tdbmmkﬁalewmmtatchag,pnmw&demhat sai d rings are not

ic. 8 Th d
ol & agmhagPhic arnal] 6 SRS RATE0H b0Lato
PC—B/) EP2003% Q3¢ 481 of %rﬂtﬁ%gﬁasld%scﬂﬂe&n clafoY!) aﬂ@ﬂer ein

the’substituents R and have the neani ng
desa:r i bed qomp:lluadmi fornprla KRp wihereamd. ishe nltmgbst(Nb @epphosphorous

1- | K It ob bl.e

cont act | A5 #FR dny Skl o Biteiens GeB0 shei PaGh A Frogr franched
(1) as deggrdthedr bﬁ‘saﬁir@ﬂem &;-CaPAIKS, Iceva S aam d7-®‘20 arylalkyl or Cy-
formula (I1) as described in claim1; and

conpound Cab alkglanyll SHOWR, oﬁlquly@pntammsoasn i Po@le@f halggen atoms,

or phosphorous,r (P} ato f t

from each’ t‘tv & Cgla%% |Onri[11§acflielf Ct gggggnjé]l{%gﬁl% c&ﬂt%& eds’dS oN P or i

unsat ur ataﬁﬂns @iat&’xDbatrlswsxluﬁﬁtsczo ar yI C7- C20
o2t oSt KR o o

ca S,

R S
11. The salt according to claim 9 having formula (VII):

— » " -0
\ . ®
RSJ;j\MtW .| [KHRS]
2

(VID)
wherein R!, R, R, R* R’ are described in claim 3; and Mt, K and R are described
in claim 9.

12. The salt according to claim 11 having formula (IX):
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10. The salt according to claim9 wherein Kis
nitrogen; and Rf is selected fromthe group
weoengisdsing of |inear or branched, saturated OPCT/EP2003/007485
unsaturated, Cl1-C30 alkyl. 11. The salt according to
claim9 having formula (M1): R4 R3EORI[KHR3](r) N
RZ (VI1) wherein|RL,, R2, , R4, R5, |&Pe described in
claim3; and M, K and Rf jare de@gzribed in claim9.
12. The salt accofdi ngyt [ 1 havin
(I1X): 30 WO 2004 0853 ‘ 2003/ 007485”:1
R31[REN R3R i R6 RREETX. W R2R3RGBK
and Rf have the neaning/as dggCritl®d 4/n claim 11. 13.
The salt according to gfai m 9,having flormula (VII11):
RA' R3, O R5 1FKHRF3]0 NWMR3 R, (VIII)
wherein R, R2', R3', R4', RQ!,  are described inclaim
6, and M, K and Rf are desef¥bed in claim9. 14. The
sal fapng3t | @i
CELRGER DR T, B 8RB Al i Q.
13K &g st amngt@sslmmvgl@&nddaﬂfﬂb)ed in claim13.
15. A catalyst systemfor the polynerization of

ol efins conprising the 4or oduct th ai n&d by
cont acti ng: R®
s [\ KHR']
R N MR,
ke
(VII)

wherein Rl, Rz’, R? ’, R4’, RS’, are described in claim 6, and Mt, K and Rf are
described in claim 9.

14. The salt according to claim 13 having formula (X):

©
Ho  H
N R's
k2
X)

wherein R, RT, R’ ’, B, K and R have the meaning as described in claim 13.
15. A catalyst system for the polymerization of olefins comprising the product obtained by
contacting:
(A) atleast one transition metal organometallic compound, and
(B) an organometallic compound obtainable by contacting:

a) a compound having the following formula (I):
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(A) at |least one transition netal organonetallic
conpound, and (B) an organonetallic conpound
w@bdioaiossshd e by contacting: a) a conpound havi NnBCT/BR2003/007485
following formula (I): 31 WO 2004/ 005360
PCT/ EP2003/ 007485 Rc Ro Rd NH a (I) wherein Ra,
Rb, R and Rd are descrilRf as in Rtélml b) a Lewis
acid of formula (I1) MR (rn) erein M and Rl are
described as in claim1; an optionally a conmpound
of formula KR f3 wherein K are described as in
claim9. 16. The cat cgﬁ{ ding to claim15
further conprising an 17. The
cat al yst system according to ghyone of clains 15 or 16
wherein the organonetallic c ound B) has formul a
(rer)y (V) (rv)y (vi) (Vi) (IExXFs(vitl) or (X) wherein
these conpounds are descrlbeg inclains 2-17. 18. The
cat al yst system accordi ng tof nyone of clains 15-17

wher ei n 'g{}ﬁr&ﬁﬁmsﬂ R@%nc'Ith‘%t c?e@érﬂj%ﬁ%g% @ﬂaLrhCi conpound

is a met ocene conpounds onging to the follow ng

for mul &) (a)ﬂe)w1$ﬁtp§1©it%‘z‘m)ﬂm((ﬂ)rl\/LP (XI') wherein (ZR7m*"
is a divalent group bri dgh\r(} 1Cp(ﬂ§nd A, Z being C, Si,
Ge, Nor P, and the R7 ¢ ﬂﬁaé qual to or different

from eac Qvlfé%é?ﬁMt B8 RN Gre NEA 38 As B cldiNBahd OF
branched, saturated or unsaturat ed Cl- 20 al kyI

C3-C20¢cy yoptlmmlllyyd compeus? of formla KR oderein [Kkgnch]ﬁydre described as in
C7-C20 ar l.al kyl groups or two R7 can forma aliphatic
or aromaft®™ca- c7 ring; Cp is a substituted or

16U n%@%ﬁﬂa%@l‘ Setehyoaeptitadiagnyb fgfRe Bompih®aalalkylating agent.
condense one or nbre substituted or

17yndigsatalyat %tenswcmdmget@ anyenef glasme dS er 16, mibein the organometallic

0|O{g 8% Olllrﬁjogg a| ni ngﬁﬁ}év)t ﬁvﬁé@r ﬁ*’@e@ﬁ@n@ OIA\(X) Wlaerem these

S, cbﬂﬁomﬂ@&rméﬂbddlﬁ&ahﬁshyﬂr ogen, a linear or
branched, sat urated unsat ur ted Cl- C20 al k
18 c3 Tbsaepet sefdaypeco nmancypw of elpires b5- ?R‘gﬂ%ﬁ% fhiegfansition metal

oggagometalhc compound is a metallocene compounds belonging to the following

formula (XI)

COZR (AML, (XD
wherein (ZR )y is a divalent group bridging Cp and A; Z being C, Si, Ge, N or P, and
the R’ groups, equal to or different from each other, being hydrogen or linear or
branched, saturated or unsaturated C;-Cyg alkyl, Cs-Cyp cycloalkyl, Cs-Cyp aryl, C7-Cap
alkylaryl or C7-Cyo arylalkyl groups or two R’ can form a aliphatic or aromatic C4-Cy
ring;
Cp is a substituted or unsubstituted cyclopentadienyl group, optionally condensed to
one or more substituted or unsubstituted, saturated, unsaturated or aromatic rings,
containing from 4 to 6 carbon atoms, optionally containing one or more heteroatoms;
A is O, S, NR®, PR® wherein R® is hydrogen, a linear or branched, saturated or
unsaturated Ci-Cyg alkyl, C3-Cy cycloalkyl, C¢-Cyp aryl, C7-Cyp alkylaryl or C7-Cyo
arylalkyl, or A has the same meaning of Cp;

M is a transition metal belonging to group 4, 5 or to the lanthanide or actinide groups of
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arylal kyl, or A has the same neaning of Cp; Mis a
transition netal belonging to group 4, 5 or to the
wo avthesss@de or actinide groups of 32 WO 2004/ POBBBD®03/007485
PCT/ EP2003/ 007485 the Periodic Table of the El enents;
{ ey S RSId;6 HENL Se e pRgAl, L0 or different from each
Sigma |ligands selected from
t heth@ Emﬁmﬁiﬁfﬁ squamga @Mﬁ@&é}ﬁt@ﬁﬁﬂ edhQdtBer, §18nQgi8Aniahie Fsma ligands
R9, OCOR9, SR9, NR92 and PRO2, wherein RO is a 0 o
|.r§@1§@t66r frea fEhSQUP SRPTIFEZe 8t Grdrogs A%t kalogen- gpps, R, OR,

Z: @4:&}{)%38@08@‘)}9 &8&“ gt ﬁreﬁgg{r g{l%ld ng: gtfrf‘mhed saturated or

coniraatarangl QNE,PalkpipIB-CGh opelofikRylat@Qasy amyu 527-1::2@ra1k25/1ary1 or C7-Cyo
and npore specifically it.is 1 when Zjs Nor P, and it
i's azylwlfé(}]gxzup,sop@on@y cRtainggg ong 9t 10xR i fR @y EPMSangi ng

fromi01 P4 drﬁéré@ 1%t i1 bwhef) 248 ' ;
i nteger cequal %e%%ét@on R 2N E, ﬁgdgl?g“hﬁ%qsc Sior
mos r+1. 19. The catal yst system according to anyone

of clains 15-17 wherein the transition netal

or ghiiGReRigBTiTEn JBNd°f*s a late transition netal

CO%&WMP‘Z Qs OWnen £ 8d;) or (XI11) LaMaXapa (XI1)
LaMaAa’ (XIT1) wherein NMa is a metal belonging to G oup

8, mis ah(ntegerkqualto thh exidetiomstate of thiolngctd M tnlisus Hlenent s;

19 S .Sl R S S T O ) Lot 6 rpsgon metl
CL-§eBthoRiehAlE BinSfRe R d bfRkiaRG & nRng ccﬁa 1B fo%aial (XII) or (XIID)

contai ni ng one or nore atons bel on to Group
13-17 of EWE3Beri@&d)c Table: E1 and t(KéH)sarre or

O gt LIEAFDRLIBL o BEu) STH01R B OR B e T of e

t o Hamendet al Ma; the substltuents Ral, equal to or
different fromeach other, are selected fromthe group
corlsiis g bifgniste erfadenjais icpndebformnlal’didhed, saturat ed
or unsaturated Cl-C20 al kyl, C3- C20 cycl oal kyl ,

C6- C20 aryl, C7-C20 al kyl aryI and C7-C20 aryl al kyl
radicals, optionally —q?

N

al a
R™ =

(XIV)
wherein:
Q is a C-Csp bridging group linking E' and E? optionally containing one or more
atoms belonging to Groups 13-17 of the Periodic Table;
E' and E?, the same or different from each other, are elements belonging to Group 15 or
16 of the Periodic Table and are bonded to said metal M?;
the substituents R*, equal to or different from each other, are selected from the group
consisting of hydrogen, linear or branched, saturated or unsaturated C,-Cyq alkyl, Cs-
Cao cycloalkyl, Cs-Cyp aryl, C7-Cag alkylaryl and C;-Cy arylalkyl radicals, optionally

containing one or more atoms belonging to groups 13-17 of the Periodic Table of the
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contai ning one or nore atons bel onging to groups 13-17

of the Periodic Table of the 33 WO 2004/005360
wWOeamARP303/ 007485 El enents; or two R 1 substPCT/EP1083/007485

attached to the sane atom E1l or E2 forma saturated,

unsaturated or aromatic C4-C7 ring, having from 4 to

20 Hempds et ove R mesvhsiduerds attechaddepérederme yatgn B or E° form a

2, d ndi ng .on. t.he val enc f .El .and )
at RGeSy s BBl Cof it JR0eTon 3 % B pspon atoms
changmdof® irbendepeleirhay 6, Dior O destimken tht dardcser Ehatd E2, so to
the oxidation state of l\{aXapg?, S or MaAa is satisfied,
andaiisie theoyabengm aumbsy ¢f E oand(B af js the claree af therpedantatg or tridentate
Xa,: r.djf. (N ac ther, ar

o égn(? (S:)(% ?%Ftshfg“ g ??gj aHng élt%%so%\élﬁfemﬁg e“d&fl\?lo&nelstsﬁtgs 1§ mg the compound
CONXIB bt (D 1s deehiiaganal; hal ogen, Ra, ORa, OSQ2CF3,

OCQRa, SRa, -NRa2 and PRa2 groups, wherein the Ra

subst thegame ot differenf Femreagh othpl AtsHaenoainisrsigradlignnds selected from

un (0] - | - 9] | 5 al a a
ol g e i A B SR PR, oS o
optAR3 adrbypsg ovlicatini thy Bhesubstitn@ite At olifeabelrob@heled] Gaturated or
groups 13-1 he Periodic Table of the El enents;

7 of
or UpsEuRiedg Lotps 2o o aeveprlkyly Gl ipd, Ceben alkWeng or C-Cao
fr oAl Oradfdalc 35 I inil@ oh ' ' _
1 il adRa XohBhfy niA ohS of ok UiERACHIAREL W groups 13-17
( Xloflthe PsriodierZeble ofthat Elaentandr Ago iX€ groinps- fdrinyd nmetallacycle ring
ir-benzyl group. ,20. A process for the polynerization
of CBH@%%T%PE% t%r’-éﬁ?fh%ﬂ tBPFﬁri sing contacting one or
noRe i0dnEhiebs r!a!ﬁgilﬁg fr@:%'()ytfi%[ b Bat @B ﬁ%@%ﬁoﬁﬂé (X1 cSrl"(ﬁKHI) is overall
présence of a catal yst syStemas described inclaim
15 negigal; and
A®is a w-allyl or a n-benzyl group.
20. A process for the polymerization of one or more olefins comprising contacting one or

more olefins under polymerization conditions in the presence of a catalyst system as

described in claim 15.

34



