
0732/00036 23 NOV 2004 Chemical products suitable as cocatalysts, their
preparation and  their use in catalyst systems for preparing polyolefins 5
The present invention relates to chemical products suitable as  cocatalysts,
to processes for preparing them and to their use in  catalyst systems for
preparing polyolefins. In particular, the  invention relates to chemical
products which are electrically  neutral and in combination with an organic
transition metal 10 compound can form a catalyst system which can
advantageously be  used for the polymerization of olefins. Here, the use of
aluminoxanes such as methylaluminoxane (MAO) as cocatalyst can be  dispensed
with while nevertheless achieving a high catalyst  activity and good polymer
morphology. 15 The role of cationic complexes in Siegler-Latta
polymerization  using metallocenes is generally recognized (H.M.
Rrintzirrger,  D. Fischer, R. Miilhaupt, R. Rieger, R. Waymouth, Angew.
Chem.  1995, 107, 1255-1283). 20 MAO as effective cocatalyst has the
disadvantage that it has to  be used in a large excess. Although modified
MAO cocatalysts have  been described, for example in W099130819, WO99/30820,
w099/30821  and JP-09-378817 Al, these systems display unsatisfactory 25
polymerization activities and have to be used in a large excess. The
preparation of cationic transition metal alkyl complexes  opens the way to
MAO-free catalysts having comparable activity,  in which the cocatalyst can
be used in an almost stoichiometric  30 amount.. The synthesis of
"cation-like" metallocene polymerization  catalysts is described in J. Am.
Chem. Soc. 1991, 113, 3623. A  process for preparing salts of the formula
LMX Xk according to 35 the above-described principle is described in EP-A-0
520 732. EP-A-0 55B 158 describes zwitterionic catalyst systems which are
prepared from dialkyl-metallocene compounds and salts of the  formula
[R3NH]4 [H(C5HS)4]-. Reaction of such a salt with, for 40 example, Cp7ZrMe2
results in protolysis with elimination of  methane to give a
methyl-zirconocene cation as intermediate. This  reacts via C-H activation
to form the zwitterion  Cp2Zr*-(m-C6H4)-BPh3-. In this zwitterion, the Zr
atom is  covalently bound to a carbon atom of the phenyl ring and is 



45 stabilized by a acrostic hydrogen bonds. 23 NOV 2004 2  CTS-A-5,384,299
describes zwittericnic catalyst system which are  prepared from
dialkyl-metallacane compounds and salts of the  formula [R3uH]* [B (c6FS)
41- by protolysie . The C-H-activation as  subsequent reaction dcea not
occur. In EP-A-C 426 637, the 5 Lewis-acid CPh3* cation is used for
abstraction of the methyl  group from the metal center. s (C F5) 4-
functions as weakly  coordinating anion. 10 To enable metallvicens tatalysta
to be utilized industrially, the catalyst system has to be made
heterogeneous in order to ensure  appropriate morphology of the resulting
polymer. The application  of cationic metallocene catalysts based on the
above mentioned  borate anions to a support is described in wO 91/09882.
Here, the  catalyst system is formed by applying a dialkyl-metallocene 15
compound and a Eronsted-acid, quaternary ammonium compound having  a
noncoordinating anion such as tetrakispentafluorophenyl borate  to an
inorganic support. The support material is modified  beforehand using a
trialkylalutninun compound, 20 A disadvantage of this method of application
to a support is that  only a mall part of the matallooene used is fixed to
the support  material by ph aisorbtion. When the Catalyst system is
introduced  into the reactor, the utet.allocene can easily leached from the
support surface. This leade to a partly homogeneous 23 polymerization,
resulting in an unsatisfactory morphology of the  polymer. ii) 96/04319
describes a catalyst system in which the  cocatalyst is covalently bound to
the support material. However,  this catalyst system has a low
polymerization activity and, in  addition, the high sensitivity of the
supported cationic 30 metallocene catalysts can lead to problem during
introduction  into the polymerization system. It is an object of the present
invention to provide a chemical  product which can be used as cocatalyat in
catalyst systems and  35 displays the positive properties of MAO and can
also be phyaisorbed on or covalently bound to a support material. The
catalyst system formed therefrom should be able to be activated  either
before the introduction into the reactor or only in the  polymerization
autoclave. 40 



We have found that this object is achieved by chemical products  which are
suitable as cocatalysts and axe obtainable by resting  a compound of the for
xla (1), 45 H1R1R2(R3),1 (I), 0732/00036 3 where 5 is 20 R1, RZ, R3 are
identical or different and are each hydrogen,  CL- 20-alkyl,
C1-C20-haloalkyl, C6-C20-aryl,  C6-C20-haloaryl, C7-C40-arylalkyl,
C7-C40-haloarylalkyl, C7-C4 -alkylaryl or  C7-C40-haloalkylar 1, is an
element of main group II or III of the Periodic  Table of the Elements and m
is 0 or 1, with in being 1 when M1 is an element of  main group III and m
being 0 when M1 is an element of  main group II, with a compound of the
formula (II), (R4X)q G) * (M2R5R6)g (II), in which heteroatom-containing
substituents R4X are located on a  parent moiety G, where 25 g4 30 x 35 40
45 are identical or different and are each hydrogen,  C1-C20-alkyl,
C1-C2o-haloalkyl, C6-C20-aryl,  C6-C20-haloaryl, C7-C40-arylalkyl,
C7-C4o-haloarylalkyl, C7-C4 -alkylaryl, C7-- 40-haloalkylaryl, is an element
of main group VI of the Periodic Table  of the Elements, G is at least
divalent C1-C20-haloalkylene,  C6-C40-haloarylene, C7-C40-haloarylalkylene,
C7-C40-haloalkylarylene, 



M2 is an element of main group VI of the Periodic Table  of the Elements,
R5+ R6 are identical or different and are each hydrogen,  C1-C20-alkyl, C1-
10-alkoxy, C2-C10-alkenyl,  C7-C20-arylalkyl, C7-C20-alkylaryl,
C6-C10-aryloxy,  C1-C10-haloalkyl, AMENDED SHEET 0732100036 q g where 23 NOV
2004 5 The present invention also provides a process for preparing this
chemical product by reacting a compound of the formula (I), M1R R2(R3) (1),
10 15 20 25 R1, R2, R3 are identical or different and are each hydrogen,
Ci-C20-alkyl, Ci-C20-haloalkyl, C6-C.20-aryl,  C6-C20-haloaryl,
C7-C10-arylalkyl,  C7-C40-haloarylalkyl, C7-C40-alkylaryl or
C7-C4-haloalkylaryl, M1 4  is an integer from 2 to 10 and is an integer from
1 to 10. is an element of main group II or III of the Periodic  Table of the
Elements and in is 0 or 1, with m being 1 when Ml is an element of  main
group III and m being 0 when MI is an element of  main group II, with a
compound of the formula (II),  (R4X)q-(G) * (M2R5R6)J (11)~  30 in which
heteroatom-containing substituents R4X are located on a  parent moiety G, 35
where 



40 R4 are identical or different and are each hydrogen,  CI-C20-alkyl,
CL-Cep-haloalkyl, C6-C20-aryl,  C6-C20-haloaryl, C7-C40-arylalkyl,
C7-C4n-haloarylalkyl, C7-C4 -alkylaryl,  C7-Can-haloalkylaryl, x is an
element of main group VI of the Periodic Table  of the Elements, 45 G is at
least divalent Cj-C20-haloalkylene,  C6-C40-haloarylene,
C7-C40-haloarylalkylene, AMENDED SHEET 0732/00036 23 NOV 2004 5
Ci-C4o-haloalkylarylene, K2 is an element of main group VI of the Periodic
Table  of the Elements, 5 10 R5, R6 are identical or different and are each
hydrogen,  C1-C20-alkyl, Ci-Cap-alkoxy, C2-C16-alkenyl,  C7-C20-arylalkyl,
C7-C20-alkylaryl, C5-CiD-aryloxy,  CI-CLO-haloalkyl, g is an integer from 2
to 10 and g is an integer from 1 to 10_ 15 According to the present
invention, preference is given to using  compounds of the formula (I) in
which R1, R2 and R3 are  C1-C6-alkyl groups. R1, R7 and R3 are particularly
preferably  C1-C4-alkyl groups. In the formula (I), M1 is preferably an 20
element of main group III of the Periodic Table of the Elements,  in
particular boron or aluminum. very particular preference is  given to
aluminum. Particularly preferred aluminum compounds of the formula (1) are
25 trimethylaluminum, triethylaluminum, triisopropylaluminum,
trihexylaluminum, trioctylaluminurn, tri-n-butylaluminum,
tri-n-propylaluminurn and triisoprenylaluminum. Among these,
trimethylaluminum, triethylaluminum and triisopropylaluminum are
particularly preferred. 



30 Particularly preferred boron compounds of the formula (I) are
triethylborane and boranes having branched alkyl radicals. In preferred
compounds of the formula (II), the parent moiety G  35 is preferably a
partially or fully halogenated Ci-C20-haloalkylene or C6-C40-haloarylene,
where chlorine and/or fluorine are used as  halogen. is particularly
preferably a partially or fully  fluorinated C6-C40-arylene. 40 In formula
(II), X is preferably oxygen or sulfur, particularly  preferably oxygen.
furthermore, R4 in formula (II) is preferably  hydrogen or Ci-C20-alkyl,
particularly preferably hydrogen. In a very particularly preferred
embodiment of the invention, q  45 is 2. AMENDED SHEET 0732100036 23 NOV
2004 6  In the compounds of the formula (II), H2 is preferably oxygen or
sulfur, in particular oxygen- R5 and R6 are preferably hydrogen or
C1-C20--alkyl, very particularly preferably hydrogen. The integer g
preferably assumes values in the range from 1 to 5 and 5 particularly
preferably l or 2. In a very particularly preferred  embodiment of the
invention, g is 1. In the compounds of the formula (II), (M2R5R6)9 is
preferably  water or an alcohol. Particular preference is given to water,
10 methanol, ethanol and branched alcohols. Very particular preference is
given to using water. Particularly preferred compounds of the formula (II)
in which G  is a partially or fully fluorinated C6-C40-arylene bear, as 15
substituents R4x, from two to eight hydroxyl groups. Nonlimiting examples of
chemical compounds of the formula (II)  are: 20
4,4'-dihydroxyoctafluorobiphenyl * ~S*H2D),
4,3'-dihydroxyoctafluorobiphenyl * (s*H20),
4,5'-dihydroxyoctafluorohjphenyl * (s*H20),
4,6'-dihydroxyoctafluorobiphenyl * (s*H20),
4,7'-dihydroxyoctafluorobiphenyl * (s*H20), 25
4,8'-dihydroxycctafluorobiphenyl * (s*H20),  l,2-dihydroxyoctafluorobiphenyl
* (s*H20),  1,3-dihydroxyoctafluorobiphenyl * (s*H20),
4,4'-dihydroxyheptafluorobiphenyl * (s*H20),  



4,31-dihydroxyheptafluorobiphenyl * (s*H20), 30
4,5'-dihydroxyheptafluorobiphenyl * (s*H20),
4,61-dihydroxyheptafluorobiphenyl * (s*H20),
4,7'-dihydroxyheptafluorobiphenyl * {s*H20},
4,81-dihydroxyheptafluorobiphenyl * (s*H20), 35
1,-dihydroxyheptafluorobiphenyl * (s*H20),  1,3-dihydroxyheptafluorobiphenyl
* (*H2O)  4,4+-dihydroxyhexafluorobiphenyl * (s*H20),
4,31-dihydroxyhexafluorobiphenyl * (s*H20),
4,5'-dihydroxyhexafluorobiphenyl * {sH2O), 40
4,6'-dihydroxyhexafluorobiphenyl * (s*H20),
4,7t-dihydroxyhexafluorobipheny] * (s*H20),
4,8'-dihydroxyhexafluorobiphenyl * (s*H20),  1,2-dihydroxyhexafluorobiphenyl
* {s*HZO},  1,3-dihydroxyhexafluorobiphenyl * (s*H20),  45 AMENDED SHEET
0732/00036 7 4,4"-dihydroxypentafluorobiphenyl * (S*H20),
4,3'-dihydraxypentafluorobiphenyl * H2O,
(s*)4,5'-dihydroxypentafluorohiphenyl * (s*H20),  5
4,61-dihydroxypentafluorohiphenyl * (s*I20),
4,71-dihydroxypentafluerobipheny1 * (S*H20),  4,
8'-dihydroxypentafluorobiphenyl * (s*H20),  1, 2-dihdroxypentafluorobiphenyl
* ( s*H20) ,  1,3-dihydroxypentafluorobiphenyl * (S*H20), 10
4,4'-dihydroxyoctachlorobiphenyl * (S*H20),
4,3'-dihydzoxyoctachlorobiphenyl * (S*H20), 4,5'-dihydroxyoctachlorobiphenyl
* (s*H2O),  4,6'-dihydroxyoctachlorobiphenyl * (*H2O) 15
4,7'-dihydroxyoctachlorobiphenyl * (s*H20),
4,8'-dihydroxyoctachlorobiphenyl * (S*H20),  1,2-dihydroxyoctachlorobiphenyl
* (s*H20),  1,3-dihydroxyoctachlorobiphenyl * (s*H20),
4,4'-dihydroxyheptachlorobiphenyl * (S*H20), 20
4,3'-dihydroxyheptachlorobiphenyl * (s*H20),
4,5'-dihydroxyheptachlorobiphenyl* (s*H20),
4,6'-dihydroxyheptachlorohiphenyl* (s*H20),
4,71-dihydroxyheptachlorobiphenyl* (s*H20),
254,8'-dihydroxyheptachlorobiphenyl 



* (s*H20), 1,2-dihydroxyheptachlorobipheriyl *(s*H,o),
1,3-dihydroxyheptachlorobiphenyl *(S*H20), 4,4'-dihydroxyhexachlorobiphenyl
*(s*H20), 4,31-dihydroxyhexachlorobiphenyl *(s*H20),
304,51-dihydroxyhexachlorobiphenyl *(s*H20),
4,6'-dihydroxyhexachlorobiphenyl *(s*H20), 4,7'-dihydroxyhexachlorobiphenyl
*(s*H20), 4,81-dihydroxyhexachlorobiphenyl *(S*H20),
l,2-dihydroxyhexachlorobiphenyl *(s*H20), 35 1,3-dihydroxyhexachlorobiphenyl
*{s*H20), 4,4+-dihydroxypentachlorobiphenyl * (s*H20),
4,3'-dihydroxypentachlorobiphenyl * (s*H2O),
4,51-dihydroxypentachlorobiphenyl * (s*H20),
4,61-dihydroxypentachlorobiphenyl * (s*H20), 40
4,7`-dihydroxypentachlorobiphenyl (s*H20),
4,8'-dihydroxypentachlorobiphenyl (S*H20),  1,-dihydroxypentachlorobiphenyl
* (s*H20),  1,3-dihydroxypentachlorobiphenyl * (s*H20), 45
1,0-dihydroxyhexafluoronaphthalene * (s*H20),
1,7-dihydroxyhexafluoronaphthalene * (s*H20)
1,6-dihydroxyhexafluoronaphthalene * {s*H20), 0732/00036 23 NOV 2004 8  1,
7-dihydroxyhexafluororxaphthalene * (s*H20),
1,5-dihydroxyhexafluoronaphthalene * (s*H20),  1,
4-dihydroxyhexafluoronaphthalene * (s*H2O),
1,3-dihydroxyhexafluoronaphthalene (s*H20), 5
1,2-dihydroxyhexaflucronaphthalene * (S*H20),
1,8-dihydroxyhexachloronaphthalene * (S*H20),
1,7-dihydroxyhexachloronaphthalene * (s*H20),
1,6-dihydroxyhexachloronaphthalene * (s*H20),
1,7-dihydroxyhexachloronaphthalene * (s*H20), 10
1,5-dihydroxyhexachloronaphthalene * (s*H20),
1,4-dihydroxyhexachloronaphthalene * (s*H20),
1,3-dihydroxyhexachloronaphthalene * (s*H20),
1,2-dihydroxyhexachloronaphthalene * (s*H20),
1,8-dibydroxypentafluoronaphthalene * (s*H20), 15
1,7-dihydroxypentafluoronaphthalene * (s*H20),  



1,6-dihydroxypentafluoronaphthalene * (s*H20),
1,7-dihydroxypentafluoronaphthalene * (s*H20),
1,5-dihydroxypentafluoronaphthalene * (s*H20),
1,4-dihydroxypentafluoronaphthalene * (s*H20), 20
1,3-dihydroxypentafluoronaphthalene * (s*H20),
1,2-dihydroxypentafluOronaphthalene * (s*H20),
1,8-dihydroxytetrakisfluoronaphthalene * (s*H2O),  1,7-dihydroxytetrakisf
luoronaphthalene * (s*H20),  1,6-dihydroxytetrakisfluoronaphthalene *
(s*H20), 25 1,7-dihydroxytetrakisfluoronaphthalene * (s*H20),  1,
5-dihydroxytetrakisfluoronaphthalene * (s*H2O),
1,4-dihydroxytetrakisfluoronaphthalene * (s*H20),
1,3-dihydroxytetrakisfluorenaphthalene * (s*H20),
1,2-dihydroxytetrakisfluoronaphthalene * (s*H20), 30
1,2-dihydroxy-3,4,5,6,7,8,9,14,11,12-decafluoroterphenyl *  (s*H20),
1,3-dihydroxy-2,4,5,6,7,Bi9,10,11,12-decafluoroterphenyl  * (s*H20),
1,4-dihydroxy-2,3,5,6,7,8,9,10,11,12-decafluoroterphenyl  (s*H20), 1,5-dih
drocy-2,3,4,6,7,8,9,10,11,],2-decafluoroterphenyl  35 * (s*HZO),
1,6-dihydroxy-2,3,4,5,7,8,9,10,11,12-decafluoroterphenyl  (s*H20),
1,7-dihydroxy-2,3,4,5,6,8,9.10,11,12-decafluoroterphenyl  * (s*H20),
1,B-dihydroxy-2,3,4,5,6,7,9,10,11,12-decafluoroterphenyl  40 (S*HgO),
1,9-dihydroxy-2,3,4,5,6,7,$,10,11,12-decafluoroterphenyl  * (S*H2O),
1,10-dxhydroxy-2,3,4,5,6,7,8,9,11,12--decafluoroterphenyl  (s*H2O),
1,11-dihydroxy-2,3,4,5,6,7,8,9,10,12-decafluoroterphenyl  * (S*H2D), 45
1,12-dihydroxy-2,3,4,5,6,7,8,9,10,],1,12-decafluoroterphenyl  (s*H20),
1,9-dihydroxynonafluoroanthracene * (S*H20),
1,2-dihydroxynonafluoroanthracene * (s*H20), 0732/00036 9
1,3-dihydroxynonafluoroaathracene * (S*H20),
1,4-dihydroxynonafluoroanthracene * (s*H20},
1,5-dihydroxynonafluoroanthracene * (s*H20),
1,6-dihydroxynonafluoroanthracene * (s*H20), 5
1,7-dihydroxynonafluoroanthracene (s*H20),
1,8-dihydroxynonafluoroanthracene * (s*H20),
1,9-dihydroxynonachloroanthracene * (S*H20),  



1,3-dihydro cynonachloroanthracene * (s*f2O),
1,4-dihydroxynoaachloroanthracene * (s*H20), 10
1,5-dihydroxynonachloroanthracene * (S*H20),
1,6-dihydroxynonachloroanthracene * (s*H20),
1,7-dihydroxynonachloroanthracene * (s*920),
J.,8-dihydroxynonachloroanthracene * (s*H20),  1,9-dihydroxyoctaf
luoroanthracene * (s*H20), 15 1,2-dihydroxyoctaf luoroanthracene * (s*H20),
1,3-dihydroxyoctaf luoroanthracene * (s*H20),  1,4-dihydroxyoctaf
luoroanthracene * (s*H20),  1,5-dihydroxyoctafluoroanthracene * (s*H20),
1,6-dihydroxyoctaf luoroanthracene * (s*H20), 20
1,7-dihydroxyoctafluoroanthracene * (s*H20),
1,8-dihydroxyoctefluoroanthracene * (s*H20),
1,9-dihydroxyheptafluoroanthracene * (s*H20),  1,
2-dihydroxyheptafluoroanthracene * ( s*H20),  1,3-dihydroxyheptaf
luoroanthracene * (s*H:Oy, 25 1,4-dihydroxyheptafluoroanthracene * (s*H20),
1,5-dihydroxyheptaf luoroanthracene * (S*H20),  1,6-dihydroxyheptaf
luoroanthracene * (s*H20),  1,7-dihydroxyheptaf luoroanthracene * (s*H20),
1,8-dihydroxyheptafluoroanthracene * (s*H20), 30
1,9-dihydroxyhexafluoroanthracene * (s*Hz0),
1,2-dihydroxyhexafluoroanthracene * (s*HzO),
1,3-dihydroxyhexafluoroanthracene * (s*H2O),
1,4-dihydroxyheeafluoroanthracene * (s*H20),
1,5-dihydroxyhexafluoroanthracene * (s*H O), 35
1,6-dihydroxyhexafluoroanthracene * (s*H20),
1,7-dihydroxyhexafluoroanthracene * (s*H2 ),
1,8-dihydroxyhexafluoroanthracene * (S*H20),
1,9-dihydroxynonafluorophenanthrene * (s*H20),  40
1,2-dihydroxynonafluorophenanthrene * (S*H20), l,3-dihydroxynonaf
luorophenanthrene * (s*H20),  1,4-dihydroxynonafluorophenanthrene * (S*H20),
1,5-dihydroxynonafluorophenanthrere (S*H20),  1, 6-dihydroxynonaf
luorophenanthrene * ( s *H20) , 45 1,7-dihydroxynonafluorophenanthrene *
(s*H2O),  1,8-dlhydrocynonafluorophenanthrene * (s*H2O),
1,9-dihydroxynonachlorophenanthrene * (s*H2O),  0732/00036 



23 NOV 2004 10 1,3-dihydroxynonachlorophenanthrene
1,4-dihydroxynonachlo.rophenanthrene  1,5-dihydroxynonachloraphenanthrene 5
1,6-dihydroxynonachloraphonanthrene  1,7-dihydroxynoaachloraphenanthrone
1,8-dihydroxyncnachlorophenanthrene  1,9-dihydroxyoctafluorophenanthrene
1,2-dihydroxyoctafluorophenanthrer~e 10
1,3-dihydioxyoctafluorophenanthi~7ene  1,4-dihydroxyoctafluorophenanthrene
1,5-dihydroxyoctafluorophenanthrene  1,6-dihydroxyoctafluorophenanthrene
1,7-dihydroxyoctafluorophenanthreni~ 25 1,8-dihydroxyoctafluorophenanthrene
1,9-dihydroxyheptaflucrophenanthrene  1,2-dihydroxyheptafluorophenanthrene
1,3-dihydroxyheptafluorophenanthrene  1,4-dihydroxyheptafluorophenanthrene
20 1,5-dihydroxyheptafluorophenanthrene
1,6-dihydroxyheptaflucrophenanthrene  1,7-dihydroxyheptafluarophenanthrene
1,8-dihydroxyheptaflucrophenanthrene  1,9-dihydroxyhexafluorophenanthrene 25
1,2-dihydroxyhexafluorophenanthrene  1,3-dihydroxyhexafluoraphenanthrene
1,4-dihydroxyhexafluorophenanthrene  1,5-dihydroxyhexafluorc>phenanthrene
1,6-dihydroxyhexafluorophenanthrene 30 1,7-dihydroxyhexafluoraphenanthrene
1,8-dihydroxyhexafluorophenanthrene (S *H.2())  (S*H20),  (S*H2()),
(S*H20),  (S*H20),  (S*H20),  (S*H20),  (S*H20),  (S*H20),  



(S*H20), (S*H20),  (S *H.20) ,  (s*H20),  (s*H20),  (B*H20),  (S*H20),
("H20),  (s*H20),  (S*H20),   (S*R20),  (S*H20),  (S*H20) ,  WM20),
(8*1120) ,  ~ S*H20), 4,5,4'-trihydroxyheptafluorobiphenyl * (S*H20),
4,5,3'-trihydroxyheptailuorobiphenyI * (S"20), 35
4,5,5'-trihydroxyheptaflloorobiphony1 * (B*H20),
4,5,6'-trihydroxyheptafluorobiphenyl * (S*H20),
3,4,5',7'-tetrahydroxyhexafluorobiphenyI * (s*H2O),
3,4,61,8'-tetrahydroxyhexafluorc)biphenyI * (s*HZO),
3,5,5',71-tetrahydroxyhexafluorobipheny1 * (s*H20), 40
3,5,31,51-tetrahydroxyhexafluoTobiphenyl * (s*H2O), where s is preferably 1,
2, 3, 4, 5, 6, 7, 8, 9, 10. The Present invention also provides a supported
catalyst system  45 in which the cbemical products obtainable by reactinq
compounds of the formula (1) with compounds of the formula (11) are used as
cocatalysts, and provides a process for preparing this catalyst AMEMED SHEET
0732/00036 11  system. In addition, the invention provides a process for
preparing polyolefins by polymerization in the presence of the  catalyst
systems of the present invention. 2 J NII * 2004 5 The reaction according to
the present invention of compounds of  the formula (1) with compounds of the
formula (II) to give the  chemical product of the present invention is
generally carried  out using the following procedure. 10 Firstly, one or
more compounds of the formula (I) can be placed  



in a reaction vessel. The compounds can either be dissolved or  suspended in
a solvent or can be present as such. Suitable solvents are aliphatic or
aromatic hydrocarbons such as  n-pentane, isopentane, n-hexane, n-heptane,
cyclohexane,  15 isododecane, n-octane, n-nonane, n-decane, petroleum ether,
toluene, benzene. o-xylene, m-xylene, p-xylene,  1,2,3-trimethylbenzene,
1,2,4-trimethylbenzene,  1,2,5-trimethylbenzene, I,3,5-trimethylbenzene,
ethylbenzene,  propylbenzene, etc. and also ethers such as diethyl ether,
methyl 20 tert-butyl ether, dimethoxyethane, diisopropyl ether, di-n-butyl
ether, anisole or mixtures thereof. Among these, particular  preference is
given to aromatic hydrocarbons, in particular  toluene, o--xylene, m-xylene,
p-xylene, 1,2,3-trimethylbenzene,  1,2,4-trimethylbenzene,
1,2,5-trimethylbenzene and 25 1,3,5-trimethylbenzene. The compounds of the
formula (I) and any  solvents used are generally placed in the reaction
vessel at from  -100C to 300C, preferably from -90C to 200C, particularly
preferably from 20C to 150C. The compound of the formula (z) is
advantageously present in a liquid phase. 30 One or more compounds of the
formula (II) can subsequently be  added. The compounds of the formula (II)
can likewise be  dissolved or suspended in a solvent or be added as such.
Suitable  solvents are those described above; preference is given to using
35 the same solvent. The addition can be carried out over a period  of from
1 minute to 96 hours. The addition is preferably carried  out within a
period of from 10 minutes to 8 hours. The  temperature of the initial charge
during the addition is in the  range from -100C to 200C, preferably from
-80C to 150C1 40 particularly preferably from 20C to 150C. The temperature
is  generally selected so that at least one reactant is present in a  liquid
phase. The subsequent reaction temperature is preferably  in a range from
20C to 150C. The reaction can be carried out at  atmospheric pressure or
superatmospheric pressure, although the 45 latter requires appropriate
reactors. The molar ratio in which  the compounds of the formula (I) and
those of the formula (II) AMENDED SHEET 0732/00036 23 NOV 2004 12 are
combined is generally in the range from 1;1000 to 1:0.01,  



based on the amount of M1 in the compounds of the formula (I). 5 The molar
ratio of compounds of the formula (I) to those of the  formula (II) is
preferably from 1:100 to 1:0.1, based on the  amount of M1 in the compounds
of the formula (I). Particular  preference is given to stoichiometric
reaction of the compounds  of the formulae (2) and (II). The molar ratio
here depends on the 10 number g of ((M2R5R6) groups. The figures given here
assume a  value of 1 for g. In the case of higher values of g, a
correspondingly smaller amount of compound (I1} can be used. The present
invention also provides a process for preparing the  15 products suitable as
cocatalysts, in which compounds of the formula (I) are reacted with
compounds of the formula (II). The present invention additionally provides a
catalyst system  which preferably comprises 20 A) at least one organic
transition metal compound,  3) if desired, at least one main group alkyl, 25
C) if desired, at least one support component and D) at least one chemical
product which is obtainable by reacting  compounds of the formula (I) with
compounds of the formula  (II) and preferably comprises compounds of the
formula (III), 30 As organic transition metal compound A), preference is
given to  using metallocene compounds. These can be, for example, bridged
or unbridged biscyclopentadienyl complexes as are described, for  example,
in EP-A-O 129 368, EP-A-0 561 479, EP-A-0 545 304 and 35 EP-A-0 576 970,
monocyclopentadieny] complexes such as bridged  amidocyclopentadienyl
complexes as described, for example, in  EP-A-0 416 815, multinuclear
cyclopentadienyl complexes as  described, for example, in EP-A-O 632 063,
n-ligand-substituted  tetrahydropentalenes as described, for example, in
EP-A-0 659 758 40 or x-ligand-substituted tetrahydroindenes as described,
for  example, in EP-A-0 661 300. it is also possible to use organic  metal
compounds in which the complexing ligand contains no  cyclopentadienyl
units. Examples are diamine complexes of  elements of transition groups III
and IV of the Periodic Table of 45 the Elements, as are described, for
example, in D.H. McConville,  et al., Macromolecules, 1996, 29, 5241 and
D.H. McConville, et  al., J. Am. Chem. Soc., 1996, 118, 10008. Diimine
complexes of 0732/00036 2 ? Nov ?004 



13  elements of transition group VIII of the Periodic Table of the  Elements
(e.g. Ni2* or Pd2* complexes) as described by Brookhart  et al., J. Am.
Chem- Soc. 1995, 117, 6414 and Brookhart et al,,  J. Am. Chem. Sac., 1996,
118, 267 can also be used. Furthermore, 5 2,6-bis(imino)pyridyl complexes of
metals of transition group  VIII of the Periodic Table of the Elements (e.g.
C02+ or Fe2*  complexes) as described in Brookhart et al., J. Am. Chem. Soc.
1998, 120, 4049 and Gibson et al., Chem. Comrnun. 1998, 849 can be  used. It
is also possible to use metallocene compounds whose 10 complexing ligand
contains heterocycles. Examples of such  compounds are described in WO
98/22486. Preferred metallocene compounds are unbridged or bridged
compounds of the formula (IV), 15 20 I5 30 where R16 M4 is a metal of
transition group III, IV, V or VI of the  Periodic Table of the Elements, in
particular Ti, Zr or Hf,  35 R15 are identical or different and are each a
hydrogen atom or  Si(R0)3, where R17 are identical or different and are each
a  hydrogen atom or a C1-C40 group, preferably CL-C2 -alkyl,
C1-C1o-fluoroalkyl, C1-CLo-alkoxy, C6-C70-aryl, 40 C6-C10-fluoroaryl,
C6-Clio -aryloxy, C2-C10-alkenyl,  C7-C40-arylalkyl, C7-C40-alkylaryl or
CB-C4G-arylalkenyl, or  R15 is a Cl-C.30 group, preferably C1-C25-alkyl,
such as methyl,  ethyl, tert-butyl, cyclohexyl or octyl, C2-C25-alkenyl,
C3-C15-alkylalkenyl, C5-C24-aryl, C5-C24-heteroaryl, 45 C7-C30-arylalkyl,
C7-C30-alkylaryl, fluorinated CL-C25-alkyl,  fluorinated C6-C24-aryl,
fluorinated C7-C30-arylalkyl,  fluorinated C7-C3o-alkylaryl or C1-CL
-alkoxy, or two or more 0732/00036 NOV 07004 14  radicals R15 may be joined
in such a way that the radicals R15  and the atoms of the cyclopentadienyl
ring which connect them  form a C4-C24-ring system which may in turn be
substituted, 



5 R16 are identical or different and are each a hydrogen atom or  Si(RIB)3,
where RIB are identical or different and are each a  hydrogen atom or a
C1-C40 group, preferably C1-C2o-alkyl,  C1-C10-fluoroalkyl, CI-CIo-alkoxy,
C6-C14-aryl,  C6-C10-fluoroaryl, C6-C10-aryloxy, C2-Clo-alkenyl, 10
C7-C40-arylalkyl, C7-C40-alkylaryl Or C8-C40-arylalkenyl, or  fL6 is a
CI-C30 group, preferably C1-C~5-alkyl such as methyl,  ethyl, tert-butyl,
cyclohexyl or octyl, C2-C25-alkenyl,  C3-C15-alkylalkenyl, C6-C24-aryl,
C5-C24-heteroaryl,  C5-C24-alkylheteroaryl, C7-C30-arylalkyl,
C7-C30-alkylaryl, 15 fluorinated C1-C25-alkyl, fluorinated C6-C24-aryl,
fluorinated  C,-C30-arylalkyl, fluorinated C7-C30-alkylaryl or
C1-CI.2-alkoxy, or two or more radicals RIB' may be joined in  such a way
that the radicals R16 and the atoms of the  cyclopentadienyl ring which
connect them form a C4-C24-ring 20 system which may in turn be substituted,
1 is 5 when v - 0, and 1 is 4 when v - 1, M. is 5 when v = 0, and m is 4
when v 1,  25 L1 may be identical or different and are each a hydrogen atom,
a  C1-C10-hydrocarbon group such as C1-C1 -alkyl or C6-C113-aryl, a  halogen
atom or OR1~, SR19, OSi{R19}a, Si(R19)3, P(R19)2 or N{RL9}2, where R19 is a
halogen atom, a CI-Clo-alkyl group, a  30 halogenated C1-C10-alkyl group, a
C6-C20-aryl group or a  halogenated C6-C20-aryl group, or L1 is a
toluenesulfonyl,  trifluoroacetyl, trifluoroacetoxyl,
trifluoromethanesulfonyl,  nonafluorobutanesulfonyl or
2,2,2-trifluoroethanesulfonyl  group, 35 o is an integer from 1 to 4,
preferably 2, z is a bridging structural element between the two
cyclopentadienyl rings and v is 0 or 1. 40 Examples of Z are M5R20W1 groups,
where MS is carbon, silicon,  germanium, boron or tin and R20 and R21 are
identical or different  and are each a C1--C20-hydrocarbon-containing group
such as  C1-C10-alkyl, C6-C14-aryl or trimethylsilyl. Z is preferably CH21
45 CH2CH2, Cf(CH3)CH2, CH(C4H9)C(CT13)2, C(CH3)21 (CH3)2Si, (CH3)2Ge,
(CH2?2Sn, (C6H5)2Si. (C6H5)(CHa)Si, (C5H5)2Ge,  (CH3)3Si-Si(CH3)(C6H5)25n,
(CH2 4Si, CIi2Si(CH3)2, NeSi-Si(Me)3+ 0732/00036 



2 3 NO V :iO4 15  o-C6HA or 222'-{C6Ha)2, or a 1,2-(1-methylethanediyl),
1,2-{1,1-dimethylethanediyl) or 1,2(1,2-dimethylethanediyl)  bridge. It is
also possible for Z together with one or more  radicals R15 and/or R2 to
form a monocyclic or polycyclic ring  5 system. Preference is given to
chiral bridged metallocene compounds of  the formula (IV), particularly
those in which v is I and one or  both cyclopentadienyl rings are
substituted so that they form an 10 indenyl ring. The indenyl ring is
preferably substituted,  particularly in the 2 position, the 4 position, the
2,4,5  positions, the 2,4,6 positions, the 2,4,7 positions or the  2,4,5,6
positions, by C1-C20 groups such as C1-Clo-alkyl or  C6-C20-aryl, where two
or more substituents of the indenyl ring 15 may also together form a ring
system. Chiral bridged metallocene compounds of the formula (I) can be  used
as pure racemic or pure meso compounds. However, it is also  possible to use
mixtures of a racemic compound and a mesa 20 compound. Examples of
metallocene compounds are: dimethylsilanediylbis(indenyl)zirconium
dichloride  25 dimethylsilanediylbis(4-.naphthylindenyl)zirconium dichloride
dimethylsilanediylbis(2-methplbenzoindenyl)zirconium dichloride  30
dimethylsilanediylbis(2-methylindenyl)zirconium dichloride
dimethylsilanediylbis(2-methyl-4-(1-naphthyl)indenyl)zirconium  dichloride
35 dimethylsilanediylbis(2-methyl-4-(2-naphthyl)indenyl)zirconium
dichloride dimethylsilanediylbiE(2-methyl-4-phenylindenyl)zirconium
dichloride 40 dimethylsilanediylbis(2-methyl-4-tart-butylindenyl)zirconium
dichloride dimethylsilanediylbis(2-methyl-4-isopropylindenyl)zirconium  45
dichloride 0732/00036 16
dimethylsilaned1ylbis(2-methyl-4-ethylindenyl)zirconium  dichloride 



dimethylsilanediylbis(2-methyl-4-a-acenaphthindenyl)zirconium  5 dichloride
23hov2a4 dimethylsilanediylbis(2,4-dimethylindenyl)zirconium dichloride
dimethylsilanediylbis{2-ethylindenyl)zirconium dichloride  10
dimethylsilanediylbis{2-ethyl-4-ethylindenyl)zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-phenylindenyl)zirconium  dichloride 15
dimethylsilanediybis(2-methyl-4,5-benzoindenyl)zirconium  dichloride
dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)zirconium  20
dichloride dimethylsilanediylbis(2-methyl-4,5-diisopropylindenyl)zirconium
dichloride 25 dimethylsilanediylbis(2,4,6-trimethylindenyl)zirconium
dichloride dimethylsilanediylbis(2,5,6-trimethylindenyl)zirconium dichloride
dimethylsilanediylbis(2,4,7-trimethylindenyl)zirconium dichloride  30
dimethylsilanediyibis(2-methyl-5-isobutylindenyl)zirconium  dichloride
dimethylsilanediylbis(2-methyl-5-t-butylindenyl)zirconium  35 dichloride
methyl(phenyl)silanediylbis( -methyl-4-phenylindenyl)zirconium  dichloride
40 methyl(phenyl)silanediylhis(2-methyl#4,6-diisopropylindenyl)- zirconium
dichloride methyl(phenyl)silanediylbis(2-methyl-4-isopropylindenyl)zirconium
dichloride 45 0732/00036 2 3 Nov 4 17
methyl(phenyl)silanediylbis(2-methyl-4,5-benzoindenyl)zirconium  dichloride
methyl(phenyl)silanediylbis(2-methyl-4,5-(methylbenzo)indenyl)- 5 zirconium
dichloride methyl(phenyl)silanediylbis(2-methyl_4,5-(tetramethylbenzo)-
indenyl)zirconium dichloride 10
methyl(phenyl)silanediylbis(2-methyl-4-a-acenaphthindenyl)- 



zirconium dichloride methyl(phenyl)silanediylbis(2-methylindenyl)zirconium
dichloride 15
methyl(phenyl)silanediylbis(2-methyl-5-isobutylindenyl)zirconium  dichloride
1,2-ethanediylbis(2-methyl-4-phenylindenyl)zirconium dichloride  20
1,4-butanediylbis( -methyl-4-phenylindenyl)zirconium dichloride  1,
-ethanediylbis(2-methyl-4,6-diisopropylindenyl)zirconium dichloride 25
1,4-butanediylbis(2 ntethyl-4-isopropylindenyl)zirconium  dichloride
1,4-butanediylbis( -methyl-4,5-benzoindenyl)zirconium dichloride  30
1,2-ethanediylbis(2-methyl-4,5_benzoindenyl)zirconium dichloride
1,-ethanediylbis(,4,7-trimethylindenyl)zirconium dichloride
1,2-ethanediylbis(-methylindenyl)zirconium dichloride  35
1,4-butanediylbis(2-methylindenyl)zirconium dichloride
[4-(t15-cyclopentadienyl)-4,6,6-trimethyl~(15-4,5-tetrahydra-
pentalene)]dichlorozirconium 40
[4-(X15-3'-trimethylsilylcyclopentadienyl)-4,6,6-trime;thyl-
(4(-4,5-tetrahydropentalene)pdichlorozirconium (4-('i
-3'-isopropylcyclopentadienyl)-4,6,6-trimethyl-(15-4,5- 45
tetrahydropentalene))dichlorozirconium 0732/00036 1S
14-(f5-cyclopentadienyl)-4, 7, 7-trimethYl-(-15-4,5,6,7-
tetrahydroindenyl)]dichlorotitanium
(4-(5-cyclopentadienyl)-4,7,7-trimethyl-{r)s-4,5,6,7- 5
tetrahydroindenyl)]dichlorozirconium
[4-(fly-cyclopentadienyl)-4,7,7-trimethYl--('1 -4,5,6,7-
tetrahydroindenyl))dichlorohafnium 10
[4-(115-3'-tent-butylcyclopentadienyl)-4,7,7-trirnethyl-
(715-4,5,5,7-tetrahydroindenyl))dichlorotitanium 2 h'it'+2 # 4 - (15-3 ' -
isapropylcyclopentadienyl) -4 , 7 , 7 -trimet hyl - (q5 -4 , 5 , 6 , 7 -
tetrahydroindenyl)]dichlorotitanium 15 4-(i -3'-methylcyclopentadienyl)
-4,7,7-tri.methyl-(r15-4,5,6,7- tetrahydroindenyl)]dichlorotitanium 4-(i
-3f-trimethylsilylcyclopentadienyl)-2-trirnethylsilyl-4,7,7- 30
trimethYl-(r1$-4,5,5,7-tetrahydroindenyl)]dichlorotitanium 



4-(i -3'-tert-butylcyclopentadienyl)-4,7,7-trimethYl-(r)5-4,5,6,7-
tetrahydroindenyl)]dichlorozirconium 25
{tert-butylamido}(tetramethyl-q5-cyclopeatadienyl)dimethylsilyl-
dichlorotitaniurn
(tert-butylamido)(tetramethyl-fl5-cyclopentadienyl)-i,2-ethanediyl-
dichlorotitaniuin 30
(methylamido)(tetramethyl-l5-cyclopentadienyl)dimethylsilyl-
dichlorotitaniurn
(methylamido)(tetramethyl-15-cyclopentadienyl)-1,2-ethanediyl- 35
dichlorotitaniurn
(tart-butylamido)-(2,4-dimethyl-2,4-pentadien-1-yl)-dimethylsilyl
dichlorotitaniurn 40 bis-(cyclopentadienyl)zirconium dichloride
bis-(n-butylcyclopentadienyl)zirconium dichloride
bis-(1,3-dimethylcyclopentadienyl)zirconium dichloride 45 0732/00036 2 3 NOv
nu 19  tetrachloro-(1-[bis(5-1H-inden-1-ylidene)methylsilyl]-3-r5-
cyclopenta-,4-lien-l-ylidene)-3-r]5-9H-fluoren-9-ylidene}butafe]-
dizirconium 5
tetrachloro-[2-[bis{r15-2-.methyl-1H-inden-1-ylidene}methoxysilyl]- 5-
(T15-2, 3,4,5-tetramethylcyclopenta- ,4-dien-1-ylidene)-5-(1]S-9H-- f
luoren- 9 -y1 idene) hexane ] diz irconium
tetrachloro-[1-[bis(f5-1H-inden-1-ylidene)methylsilyl]-6-(15- 10 cyclopenta-
,4-dien-l-ylidene)___ r)S-9H-fluoren-9-ylidene)-3- oxaheptane]dizirconium
dimethylsilanediylbis(2-methyl-4-(tert-butylphenylindenyl)- zirconium
dichloride 15 dimethylsilanediylbis(2-methyl-4-(4-me
thylphenylindenyl)zirconium  dichloride
dimethylsilanediylhis(2-methyl-4-(4-ethylphenylindenyl)zirconium  20
dichloride dimethylsilanediylbis(2-methyl-4-(4-trifluormethylphenylindenyl)-
zirconium dichloride 25
dimethylsilanediylbis(2-methyl-4-(4-methoxyphenylindenyl)- zirconium
dichloride dimethylsilanediylbis{2-ethyl-4-(4-tert-butylphenylindenyl)  



-zirconium dichloride 30
dimethylsilanediylhis(-ethyl-4-(4-methylphenylindenyl)zirconium  dichloride
dimethylsilanediylbis(2-ethyl-4-(4-ethylphenylindenyl)zirconium  35
dichloride
dirnethylailanediylbis(2-ethyl-4-(4-trifluoromethyl-phenylindenyl)
-zirconium dichloride 40
dimethylsilanediylbis(2-ethyl-4-(4-methoxyphenylindenyl)zirconium
dichloride dimethylsilanediylbis(2-methyl-4-(4-tert-butylphenylindenyl)-
dimethylzirconium 45 0732/00036 2 I'ov214 20
dimethylsilanediylbis(2-methyl-4-(4--methylphenylindenyl)dimethyl-
Zirconium dimethylsilanediylbis(2-methyl-4_(4-ethylphenylindenyl)dimethyl-
S zirconium
dimethylailanediylbis(2-methyl-4-{4-trifluoromethylphenylindenyl)
dimethylzirconium 10 dimethylsilanediylbi
(2-methyl-4-(4-methoxyphenylindenyl)dimethyi  2ireonluln
dinsethylsilanediylbis(2-ethyl-4-(4-tert-butylpherlylindenyl)- dimethyl
zirconium 15 dimethylaila-nediylbis(2
-ethyl-4-(4-methylphenylindenyl)dimethyl- zirconium
dimethylsilanediylbis(2-ethyl-4-(4-ethylphenylindenyl)diethyl- 20 zirconium
dimethylsilanediylhis(2-ethyl-4-(4_trifiuoromethyiphenylindenyl)d
imethylzirconium 25
dimethyl$ilanediylbis(2-ethyl-4-(4-methoxyphenylindenyl)dimethyl- zirconium
dimethylsilanediylbis(2-methyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride 30
dimethylsiianediylbis(2-methyl-4-(4'-tert_butylphenyl)indenyl)- hafnium
dichloride dimethylsilanediylbis(2-methyl-4_(4'-tart-butylphenyl)indenyl)- 



35 titanium dichloride
dimethylsilamediylbis(2-methyl-4_{4'-methylphenyl)indenyl)- zirconium
dichloride 40 dimethylsilanediylbis(2-methyl-4-(4'-n-prcpylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-methyl-4-(4'-n--hutylphenyl)indenyl)- zirconium
dichloride 45 0732/00036 2 3 N DV 2004 21
dimethylsilanediylbis(2-methyl-4-(4'-hexylphenyl)indenyl)- zirconium
dichloride dimethy].silanediylbis(2-methyl-4-(4'-sec-butylphenyl)indenyl)- 5
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-phenyl)indenyl)zirconium  dichloride 10
dimethylsilanediylbis(2-ethyl-4-(4'-methylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-ethyl-4-(4'-ethylphenyl)indenyl)-
zirconium dichloride i5 di.methylsilanediylbis(2
-ethyl-4-(4'-n-propylphenyl)indenyl)- zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-n-butylphenyl)indenyl)- 20 zirconium
dichloride dimethylsilanediylbis(2-ethyl-4-(4'-hexylphenyl)indenyl)zirconium
dichloride 25 dimethylsilanediylbis(2-ethyl-4-(4'-pentylphenyl)indenyl)
-zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-cyclohexylphenyl)indenyl)  -zirconium
dichloride 30 dimethylsilanediylbis(2-ethyl-4-(4'-sec-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- 35 zirconium
dichloride dimethylsilanediylbis(2-n-propyl-4-phenyl)indenyl)zirconium
dichloride 40 dimethylsilanediylbis(2-n-propyl-4-(4'-methylphenyl)indenyl)-
zirconium dichloride 



dimethylsilanediylbis(2-n-propyl-4-(4'-ethylphenyl)indenyl)- zirconium
dichloride 45 0732/00036 2 3 N O V 2004 22
dimethylsilanediylbis(2-n-propyl-4-(4'-isopropylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-propyl-4-(4'-n-butylphenyl)indenyl)- 5
zirconium dichloride
dimethylsilanediylbis(2-n-propyl-4-(4'-hexylphenyl)indenyl)- zirconium
dichloride 10
dimethylsilanediylbis(2-n-propyl-4-(4'-cyclohexylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-propyl-4-(4'-sec-butylphenyl)indenyl)-
zirconium dichloride 15
dimethylsilanediylbis(2-n-propyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-butyl-4-phenyl)indenyl)zirconium  20
dichloride dimethylsilanediylbis(2-n-butyl-4-(4'-methylphenyl)indenyl)-
zirconium dichloride 25
dimethylsilanediylbis(2-n-butyl-4-(4'-ethylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-butyl-4-(4'-n-propylphenyl)indenyl)-
zirconium dichloride 30
dimethylsilanediylbis(2-n-butyl-4-(4'-isopropylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-butyl-4-(4'-n-butylphenyl)indenyl)- 35
zirconium dichloride
dimethylsilanediylbis(2-n-butyl-4-(4'-hexylphenyl)indenyl)- zirconium
dichloride 40
dimethylsilanediylbis(2-n-butyl-4-(4'-cyclohexyiphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-n-butyl-4-(4'-sec-butylphenyl)indenyl)-
zirconium dichloride 45 0732/00036 23NOV?O 



23  dimethylsilanediylbis(2 -n-butyl-4-(4'-tert-butylphenyl)indenyl)-
zirconium dichloride dimethylsilanediylbis(2
-hexyl-4-phenyl)indenyl)zirconium  5 dichloride
dimethylsilanediylbis(2-hexyl-4-(4'-methylphenyl)indenyl)- zirconium
dichloride 10 dimethylsilanediylbis(2-hexyl -4-(4'-ethylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4'-n-propylphenyl)indenyl)- zirconium
dichloride 15 dimethylsilanediylbis(2-hexyl-4-(4'-isopropylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4'-n-butylphenyl)indenyl)- 20 zirconium
dichloride dimethylsilanediylbis(2-hexyl-4-(4'-hexylphenyl)indenyl)
zirconium  dichloride 25
dimethylsilanediylbis(2-hexyl-4-(4'-cyclohexylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-hexyl-4-(4'-sec-butylphenyl)indenyl)-
zirconium dichloride 30
di.methylsilanediylbis(2-hexyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride dimethylsilanediylbis(2-methyl-4-(4'-tert-butylphenyl)indenyl)-
35 zirconium bis(dimethylamide)
dimethylsilanediylbis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- dibenzyl
zirconium 40 dimethylsilanediylbis(2-methyl-4-(4'-tert-butylphenyl)indenyl)-
di.methylzirconium dimethylgermanediylbis(2
-ethyl-4-(4'-tert-butylphenyl)indenyl)- zirconium dichloride 45 0732/00036
23NOV2004 24
dimethylgermanediylbis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- hafnium
dichloride dimethylgermanediylbis(2-propyl-4-(4'-tert-butylphenyl)indenyl)-
5 titanium dichloride 



dimethylgermanediylbis(2-methyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride 10 ethylidenebis(2-ethyl-4-phenyl)indenyl)zirconium dichloride
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)zirconium  dichloride
15 ethylidenebis(2-n-propyl-4-(4'-tent-butylphenyl)indenyl) zirconium
dichloride ethylidenebis(2-n-butyl-4-(4'-tert-butylphenyl)indenyl)titanium
dichloride 20 ethylidenebis(2-hexyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl-
zirconium ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl- 25
hafnium ethylidenebis(2-methyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl-
titanium 30 ethylidenebis(2-methyl-4-(4'-tert-butylphenyl)indenyl) zirconium
dichloride ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)dimethyl
hafnium 35 ethylidenebis(2-n-propyl-4_a-phenyl) indenyl)dimethyltitanium
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl) zirconium
bis(dimethylamide) 40
ethylidenebis(2--ethyl-4-(4'-tert-butylphenyl)indenyl)hafnium
bis(dimethylamide)
ethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)titanium  45
bis(dimethylamide) 0732/00036 2 3 N O V 2004 25
methylethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride methylethylidenebis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- 5
hafniumdichloride
phenylphosphinediyl(2-ethyl-4-(4'-tert-butylphenyl)indenyl)- zirconium
dichloride 10 phenylphosphinediyl(2-methyl-4-(4'-tert-butylphenyl)indenyl)-
zirconium dichloride
phenylphosphinediyl(2-ethyl-4-(4'-tert-butylphenyl)indenyl)  



zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4=(4'-
methylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'- 20
methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
methylphenylindenyl) zirconium dichloride 25
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-methylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-N-phenyl-6 -azapentalene)(2-methyl-4-
(4'-methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4- 35
methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
methylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-methylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-methylphenylindenyl)zirconium dichloride 45 0732/00036 2 3 'DV
2004 26 dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4 -(4'-
methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4 -(4'- 5
methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-
methylphenylindenyl) zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
methylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
methylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
methylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-^xapentalene)(2-methyl-4-(4,- 



20 methylphenylindenyl)zirconium dichloride dimethylsilanediyl(2
-methyl-6-oxapentalene)(2-methyl-4 -(4'- methylphenylindenyl)zirconium
dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
methylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'--
ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'- 35
ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-ethylphenylindenyl)zirconium dichloride 45 0732/00036 23 NOV 2004 27
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-ethylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 5
ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4,-
ethylphenylindenyl) zirconium dichloride 10
dimethylsilanediy1(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-ethylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-
ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'- 20
ethylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-
ethyiphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl.-4-thiapentalene)(2-methyl-4-(4'-
ethylphenylindenyl)zirconium dichloride 



dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2 -methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2_methyl-5-oxapentalene)(2-methyl-4-(4'- 35
ethylphenylindenyl)zirconium dichloride
di.methylsiianediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-^xapentalene)(2-methyl-4-(4'-
ethylphenylindenyl) zirconium dichloride 45 0732/00036 23 NOV 2004 28
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-n-
propylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene){2-methyl-4-(4'-n- 5
propylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-n-
propylphenylindenyl) zirconium dichloride 10
dimethylsilanediyl(2-methyl-N-phenyl_4-azapentalene)(2-methyl-4-
(4'-n-propylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-n-propylphenylindenyl) zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-n-propylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene){2-methyl-4-(4'- 20
n-propylphenylindenyl)zirconium dichloride
di.methylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
n-propylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-n-propylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene){2-
methyl-4-(4'-n-propylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-n-
propylphenylindenyl)zirconium dichloride 



dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'--n- 35
propylphenylindenyl)zirconium dichloride dimethylsilanediyl(2
-methyl-6-thiapentalene)(2-methyl-4-(4'-n- propylphenylindenyl) zirconium
dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
n-propylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene){2-methyl-4-(4'-
n-propylphenylindenyl) zirconium dichloride 45 0732/00036 23NOV2004 29
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-n-
propylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-n- 5
propylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-n-
propylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
n-propylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2.,5-dimethyl-6-^xapentalene)(2-methyl-4-(4'-
n-propylphenylindenyl) zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'- 20
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-isopropylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 35
isopropylphenyl.indenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2 - 



methyl-4-(4'-isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-isopropylphenylindenyl)zirconium dichloride 45 0732/00036 2
3'~V 2004 30  dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'--
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'- 5
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4,-
isopropylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'- 20
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4--oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
isopropylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-n- 35
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-n-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-n-butylphenylindenyl) zirconium dichloride 45 0732/00036 



2 3 NOV ?004 31
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-n-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 5
n-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4 -(4'-
n-butylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-n-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl.-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-n-butylphenylindenyl)zirconium dichloride 15
dimethylsilanediy1(2_methy1_4_thiapefltaefle) (2-methyl-4- (4 '-n-
butyiphenylindeny].) zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'-n- 20
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl) zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
n-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
n-butylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-n- 35
butylphenylindenyl)zirconium dichloride
dimethylsilanedi_yl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-n-
butylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
n-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
n--butylphenylindenyl)zirconium dichloride 45 0732/00036 2 3 NO V 2004 32
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-s-
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-s- 



5 butylphenylindenyl)zirconium dichloride dimethylsilanediyl(2
-methyl-6-azapentalene)(2-methyl-4-(4'-s- butylphenylindenyl)zirconium
dichloride 10
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4 -
(4'-s-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-s-butylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-s-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4--azapentalene)(2-methyl-4-(4'- 20
s-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4,-
s-butylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-s-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-s-butylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-thiapentalene)(2 -methyl-4-(4'-s-
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'-s- 35
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-s-
butylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
s-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-s
-butylphenylindenyl)zirconium dichloride 45 0732/00036 23NOV2004 33
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-s-
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-s- 5
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-s-
butylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
s-butylphenylindenyl)zirconium dichloride 



dimethylsilanediyl(2,5-dimethyl--6--oxapentalene)(2-methyl-4-(4'-s-
butylphenylindenyl) zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-tert- 20
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride 25
dimethylsilanediyl(2-methyl-N_phenyl-4-azapentalene)(2-methyl-4-
(4'-tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4--
(4'-tert-butylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 35
tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride  45 0732/00036 23
Nov ?U04 34  dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'- 5
tert-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride 



dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-tert- 20
butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl--4-(4'-n-
pentylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-n- 35
pentylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-n-
pentylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-n-pentylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-n-pentylphenylindenyl)zirconium dichloride 45 0732/00036 23NDV?U04 35
dimethylsilanediyl(2-methyl-N-phenyl-6_azapentalene)(2-methyl-4-
(4'-n-pentylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 5
n-pentylphenylindenyl)zirconium dichloride dimethylsilanediyl(2,5
-dimethyl-6-azapentalene)(2-methyl-4-(4'- n-pentylphenylindenyl) zirconium
dichloride 10 dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-n-pentylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-n-pentylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-n-
pentylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyli5_thiapentalene)(2-methyl-4-(4'-n- 20
pentylphenylindenyl)zirconium dichloride dimethylsilanediyl(2
-methyl-6-thiapentalene)(2-methyl-4-(4'-n- pentylphenylindenyl)zirconium
dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'- 



n-pentylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
n-pentylphenylindenyl) zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-oxapentalene)(2 -methyl-4 -(4'-n-
pentylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-n- 35
pentylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-n-
pentylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
n--pentylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
n-pentylphenylindenyl)zirconium dichloride 45 0732/00036 1 t k: `! V 2004 36
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'--n-
hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-n- 5
hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl) zirconium dichloride 10
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-n-hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-(
4'-n-hexylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4 -(
4'--n-hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 20
n-hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
n-hexylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-n-hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5_dimethyl-N_phenyl-6-azapentalene)(2-
methyl-4-(4'-n-hexylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4_thiapentalene)(2-methyl-4-(4'-n- 



hexylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'-n- 35
hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl) zirconium dichloride 40
dimethylsilanediyl(215-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
n-hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
n-hexylphenylindenyl) zirconium dichloride 45 0732/00036 2 4 NOV 2004 37
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-n- 5
hexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-n-
hexylphenylindenyl) zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'- 20
cyclohexylphenylindenyl)zirconium dichloride
dimethy1si1anediy1(2_methy1_6_aZapeflta].efl) (2-methyl-4- (4 '-
cyclohexylpheny].indenyl) zirconium dichloride 25
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2--methyl-4-
(4'-cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-cyclohexylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'- 35
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4-'-
cyclohexylphenylindenyl)zirconium dichloride 



40 dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-cyclohexylphenylindenyl)zirconium dichloride  45 0732/00036
23N[]V2004 38  dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'- 5
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride 10 dimethylsilanediyl(2,5
-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
cyclohexylphenylindeny1)zirconium dichloride
dimethylsilanediyl(2-methyl_5-oxapentalene)(2-methyl-4-(4'- 20
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-di.methyl-6-oxapentalene)(2-methyl-4-(4'-
cyclohexylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'- 35 trio
ethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2_methyl_N_pheflyl_5_azapentalene) (2-methyl-4_  (4
'-trimethylsilyiphenylindenyl) zirconium dichloride 45 



23NOV2004 0732/00036 39
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'_  5
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride 10
dimethYlsilanediyl(2,5_dimethyl_N_pheflyl_4_azapefltalefle) (2- methyl-4-
(4' -trimethylsilylphenylindenyj) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2 -
methyl-4-(4'-trimethylsilylphenylindenyl)zirconium dichloride  15
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'_
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl.-5-thiapentalene)(2 -methyl-4-(4'- 20
trimethylsilylphenylindenyl)zirconium dichloride dimethylsilanediyl(2
-methyl-6-thiapentalene)(2-methyl-4-(4'--
trimethylsilylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4-
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(41- 35
trimethylsilylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindeny1)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
trimethylsilylphenylindenyl)zirconium dichloride dimethylsilanedjyl (2,
S-dimethy1_6..oxapenta1ene) (2-methyl-4.... (4 '-
trimethy1si1y1pheny1indefly) zirconium dichloride 45 0732/00036 40
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl_5-azapentalene)(2-methyl-4-(4'- 



5 adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 23NDV2004 10
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-adamantylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl--4-azapentalene)(2-methyl-4-(4'- 20
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-adamantylphenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(41- 35
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl_5-thiapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 45 0732/00036 23NOV2004 41
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2_methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl_4-oxapentalene)(2-methyl-4-(4'- 5
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-(4'- 



adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
adamantylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-(4'- 20
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4-
(4'-tris(triluoromethyl)methylphenylindenyl)zirconium dichloride  30
dimethylsilanediyl(?-methyl-N-phenyl-5-azapentalene)(2-methyl-4-
(4'-tris(triluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4- 35
(4'-iris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2_methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2-
methyl-4-(4'-tris(trifluoromethyl)methylphenylindenyl)zirconium  45
dichloride 0732/00036 23 NOV 2004 42
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(4'-tris(trifluoromethyl)methyiphenylindenyl)zirconium  dichloride
5 dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 10
dimethylsilanediyl(2-methyl-6_thiapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4'- 15
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 



dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 20
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 25
dimethylsilanediyl(2--methyl-6-oxapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-^xapentalene)(2-methyl-4-(4'- 30
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4'-
tris(trifluoromethyl)methylphenylindenyl)zirconium dichloride 35
dimethylsilanediyl(2-methyl-4-azapentalene)(2-ethyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-5,6-dihydro-4-azapentalene)(2-ethyl-
4-(4'-tert-butylphenylindenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-4-azapentalene)(2-ethyl--4-(4'-tert-
butylphenyltetrahydroindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-n-butyl-4-(4'-tert- 45
butylphenylindenyl)zirconium dichloride 0732/00036 43
ethylidene(2-methyl-6-azapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl)zirconium dichloride 2 3 N O V 2004
dimethylsilanediyl(2-methyl-N-trimethylsilyl-4-azapentalene)(2- 5
methyl-4-(4'-tert-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-tolyl-5-azapentalene)(2-n-propyl-4-
(4'-tert-butylphenylindenyl) zirconium dichloride 10
dimethylgermanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4-
(4'-tert-butylphenylindenyl) zirconium dichloride
methylethylidene(2,5-dimethyl-4-azapentalene)(2-methyl-4-(4'-.
tert--butylphenylindenyl)zirconium dichloride 15
dimethylsilanediyl(2,5-diisopropyl-6-azapentalene)(2-methyl-4-
(4'-tert-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2,6- 20
dimethyl-4-(4'-tart-butylphenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2- 



methyl-4-(6'-tart-butylnaphthylindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-(6'-tert-butylanthracenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-4-phosphapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl) zirconium dichloride 30
diphenylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-(4'-tert-
butylphenylindenyl) zirconium dichloride
methylphenylsilanediyl(2-methyl--6-thiapentalene)(2-methyl-4-(4'- 35
tert-butylphenylindenyl) zirconium dichloride
methylidene(2,5-dimethyl-4-thiapentalene)(2-methyl-4-(4,-tert-
butylphenylindenyl) zirconium dichloride 40
dimethylmethylidene(2,5-dimethyl-6-thiapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride
diphenylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-(4'-
tert-butylphenylindenyl)zirconium dichloride 45 0732/00036 23NOV2004 44
diphenylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4-(4-
tert-butylphenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methylindenyl)- 5 zirconium
dichloride dimethylsilanediyl(2-methyl-5 -azapentalene)(2-methylindenyl)-
zirconium dichloride 10
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methylindenyl)- zirconium
dichloride dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-
indenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl- 20
indenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methylindenyl)- zirconium
dichloride 25
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methylindenyl)- zirconium
dichloride dimethylsilanediyl(2,5-dimethyl-N_phenyl-4-azapentalene)(2-
methylindenyl)zirconium dichloride 



30 dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methylindenyl)- 35 zirconium
dichloride dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methylindenyl)-
zirconium dichloride 40
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methylindenyl)- zirconium
dichloride dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methylindenyl)
zirconium dichloride 45 0732/00036 23NOV2OO4 45
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methylindenyl)  zirconium
dichloride dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methylindenyl)- 5
zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methylindenyl)- zirconium
dichloride 10 dimethylsilanediy1(2-methyl-6-oxapentalene)(2-methylindenyl)-
zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-^xapentalene)(2-methylindenyl)- zirconium
dichloride 15
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methylindenyl)- zirconium
dichloride dimethylsilanediyl(2-methyl-4-azapentalene)(indenyl)zirconium  20
dichloride dimethylsilanediyl(2-methyl-5-azapentalene)(indenyl)zirconium
dichloride 25 dimethylsilanediyl(2-methyl-6-azapentalene)(indenyl)zirconium
dichloride dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(indenyl)-
zirconium dichloride 30
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(indenyl)- zirconium
dichloride dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(indenyl)- 35
zirconium dichloride 



dimethylsilanediyl(2,5-dimethyl-4-azapen.talene)(indenyl)zirconium
dichloride 40
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(indenyl)zirconium
dichloride dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(indenyl)
zirconium dichloride 45 0732/00036 23 NOV 2004 46
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(indenyl)  zirconium
dichloride dimethylsilanediyl(2-methyl-4-thiapentalene)(indenyl)zirconium  5
dichloride dimethylsilanediyl(2-methyl-5-thiapentalene)(indenyl)zirconium
dichloride 10 dimethylsilanediyl(2-methyl-6-thiapentalene)(indenyl)zirconium
dichloride dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(indenyl)_
zirconium dichloride is
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(indenyl)- zirconium
dichloride dimethylsilanediyl(2-methyl_4-oxapentalene)(indenyl)zirconium  20
dichloride dimethylsilanediyl(2-methyl-5-oxapentalene)(indenyl)zirconium
dichloride 25 dimethylsilanediyl(2-methyl-6- oxapentalene)(indenyl)zirconium
dichloride dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(indenyl)zirconium
dichloride 30
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(indenyl)zirconium
dichloride dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4-phenyl- 35
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4-phenyl- indenyl)
zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-4- 



phenylindenyl) zirconium dichloride 45 0732/00036 2 3 NOV 2004 47
dimethylsilanediyl(2-methyl-N-phenyl-5-azapentalene)(2-methyl-4--
phenylindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl-4- 5
phenylindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4- phenylindenyl)
zirconium dichloride 10
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4-
phenylindenyl)zirconium dichloride dimethylsilanediyl(2,5
-dimethyl-N-phenyl-4-azapentalene)(2- methyl-4-phenylindenyl)zirconium
dichloride 15 dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2-
methyl-4-phenylindenyl) zirconium dichloride
dimethylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4-phenyl- 20
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4-phenyl- indenyl)
zirconium dichloride 25
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4-
phenylindenyl)zirconium dichloride 30
dimethylsilanediyl(2,5-dimethyl-6-thiapentalene)(2-methyl-4-- phenylindenyl)
zirconium dichloride dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4
-phenyl- 35 indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride 40
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4-phenyl-
indenyl)zirconium dichloride
di.methylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4-phenyl
indenyl)zirconium dichloride 45 0732/00036 23HOV2004 48  



dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2 -methyl-4-phenyl
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-4-azapentalene)(2-methyl-4,5-benzo- 5
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-azapentalene)(2-methyl-4,5-benzo- indenyl)
zirconium dichloride 10
dimethylsilanediyl(2-methyl-6-azapentalene)(2-methyl-4,5-benzo-
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-4-azapentalene)(2-methyl-
4,5-benzoindenyl)zirconium dichloride 15
dimethylsilanediyl(2-methyl-N-phenyl-5 -azapentalene)(2-methyl-
4,5-benzoindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-N-phenyl-6-azapentalene)(2-methyl- 20
4,5-benzoindenyl)zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-azapentalene)(2-methyl-4,5-
benzoindenyl)zirconium dichloride 25
dimethylsilanediyl(2,5-dimethyl-6-azapentalene)(2-methyl-4,5- benzoindenyl)
zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-N-phenyl-4-azapentalene)(2- methyl-4,
5--benzoindenyl)zirconium dichloride 30
dimethylsilanediyl(2,5-dimethyl-N-phenyl-6-azapentalene)(2- methyl-4,
5-benzoindenyl)zirconium dichloride
di.methylsilanediyl(2-methyl-4-thiapentalene)(2-methyl-4,5- 35
benzoindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-thiapentalene)(2-methyl-4,5- benzoindenyl)
zirconium dichloride 40
dimethylsilanediyl(2-methyl-6-thiapentalene)(2-methyl-4,5-benzo- indenyl)
zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-thiapentalene)(2-methyl-4,5-
benzoindenyl)zirconium dichloride 45 0732/00036 23 NOV 2004 49
dimethylsilanediyl(2,5-di.methyl-6-thiapentalene)(2-methyl-4,5-
benzoindenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-4-oxapentalene)(2-methyl-4,5-benzo- 5
indenyl)zirconium dichloride
dimethylsilanediyl(2-methyl-5-oxapentalene)(2_methyl-4,5-benzo- 



indenyl)zirconium dichloride 10
dimethylsilanediyl(2-methyl-6-oxapentalene)(2-methyl-4,5-benzo- indenyl)
zirconium dichloride
dimethylsilanediyl(2,5-dimethyl-4-oxapentalene)(2-methyl-4,5- benzoindenyl)
zirconium dichloride 15
dimethylsilanediyl(2,5-dimethyl-6-oxapentalene)(2-methyl-4,5- benzoindenyl)
zirconium dichloride dimethylsilanediylbis(2-methyl-4-azapentalene)zirconium
20 dichloride dimethylsilanediylbis(2-methyl-5-azapentalene)zirconium
dichloride 25 dimethylsilanediyibis(2-methyl-6-azapentalene)zirconium
dichloride dimethylsilanediylbis(2-methyl-N-phenyl-4-azapentalene)zirconium
dichloride 30
dimethylsilanediylbis(2-methyl-N-phenyl-5-azapentalene)zirconium  dichloride
dimethylsilanediylbis(2-methyl-N-phenyl-6-azapentalene)zirconium  35
dichloride dimethylsilanediylbis(2,5-dimethyl-4-azapentalene)zirconium
dichloride 40 dimethylsilanediylbis(2,5-dimethyl-6-azapentalene)zirconium
dichloride dimethylsilanediylbis(2,5-dimethyl-N--phenyl-4-azapentalene)-
zirconium dichloride 45 0732/00036 so
dimethylsilanediylbis(2,5-dimethyl-N-phenyl-6-azapentalene)- zirconium
dichloride dimethylsilanediylbis(2-methyl-4-thiapentalene)zirconium  5
dichloride dimethylsilanediylbis(2-methyl-5-thiapentalene)zirconium
dichloride 10 dimethylsilanediylbis(2 -methyl-6-thiapentalene)zirconium
dichloride dimethylsilanediylbis(2,5-dimethyl-4-thiapentalene)zirconium
dichloride 15 



dimethylsilanediylbis(2,5-dimethyl-6-thiapentalene)zirconium  dichloride
dimethylsilanediylbis(2-methyl-4-oxapentalene)zirconium  20 dichloride
dimethylsilanediylbis(2-methyl-5-oxapentalene)zirconium  dichloride 25
dimethylsilanediylbis(2-methyl-6-oxapentalene)zirconium  dichloride
dimethylsilanediylbis(2,5-dimethyl-4-oxapentalene)zirconium  dichloride 30
dimethylsilanediylbis(2,5-dimethyl-6-oxapentalene)zirconium  dichloride
23NOV2004 Further examples of metallocenes which can be used in the process
35 of the present invention are metallocenes from the above list in which
the zirconium fragment "-zirconium dichloride" is replaced  by zirconium
monochloride mono(2,4-di-tert-butylphenoxide)  40 zirconium monochloride
mono(2,6-di-tert-butylphenoxide) zirconium monochloride
mono(3,5-di--tert-butylphenoxide) 45 zirconium monochloride
mono(2,6-di-sec-butylphenoxide) 0732/00036 2 s N U V 2004 51 zirconium
monochloride mono(2,4-dimethylphenoxide)  zirconium monochloride
mono(2,3-dimethylphenoxide)  5 zirconium monochloride
mono(2,5-dimethylphenoxide) zirconium monochloride
mono(2,6-dimethylphenoxide)  zirconium monochloride
mono(3,4-dimethylphenoxide)  10 zirconium monochloride
mono(3,5-dimethylphenoxide)  zirconium monochloride monophenoxide 15
zirconium monochloride mono(2-methylphenoxide)  zirconium mono-chloride
mono(3-methylphenoxide)  zirconium monochloride mono(4-methylphenoxide)  20
zirconium monochloride mono(2 -ethylphenoxide)  zirconium monochloride
mono(3-ethylphenoxide)  25 zirconium monochloride mono(4-ethylphenoxide)  



zirconium monochloride mono(2-sec-butylphenoxide) zirconium monochloride
mono(2-tert-butylphenoxide)  30 zirconium monochloride
mono(3-tert-butylphenoxide)  zirconium monochloride
mono(4-sec-butylphenoxide)  35 zirconium monochloride
mono(4-tert-butylphenoxide)  zirconium monochloride
mono(2-isopropyl-5-methylphenoxide) zirconium monochloride
mono(4-isopropyl-3-methylphenoxide)  40 zirconium monochloride
mono(5-isopropyl-2-methylphenoxide)  zirconium monochloride
mono(5-isopropyl-3-methylphenoxide) 45 zirconium monochloride
mono(2,4-bis--(2-methyl-2-butyl)phenoxide) 0732/00036 23NOV2004 52
zirconium monochloride mono(2,6-di-tert-butyl_4-methylphenoxide)  zirconium
monochloride mono(4-nonylphenoxide) 5 zirconium monochloride
mono(1-naphthoxide)  zirconium monochloride mono(2-naphthoxide)  zirconium
monochloride mono(2-phenylphenoxide)  10 zirconium monochloride
mono(tert-butoxide)  zirconium monochloride mono(N-methylanilide) 15
zirconium monochloride mono(2-tert-butylanilide)  zirconium monochloride
mono(tert-butylamide)  zirconium monochloride mono(di-isopropylamide)  20
zirconium monochloride monomethyl  zirconium monochloride monobenzyl 25
zirconium monochioride mononeopentyl. Also preferred are the corresponding
dimethyl zirconium compounds  and the corresponding zirconium-14-butadiene
compounds. 30 The preferred catalyst system of the present invention
comprises  at least one main group alkyl B), where B) is particularly
preferably a compound of the formula (V), usually an organometalliccompound,
which can be reacted in any stoichiometricratio with compounds of the
formula (III) and 35 (IV). R20R2o 40Al R2o 



45 nn 0732/00036 2 3 N O V 2004 53  The radicals R20 in formula (V) can be
identical or different and  are each a halogen atom, a hydrogen atom, a
C1-C40 group,  preferably C1-C20-alkyl, C1-C20-haloalkyl, C6-C20-ar 1
C6-C20-haloaryl, C7-C4p-arYlalkYZ C _C Y . 7 40-haloarylalkyl,  5
C7-C40_alkylaryl or C7-C40-haloalkylar 1. R20 C -C -alk 1 Y are preferabl l
-C y groups, particularly preferably C1-C4-alkyl groups.  For the reaction
of compounds of the formula (III) and (IV) with  compounds of the formula
(V), the compounds can be dissolved or 10 suspended in a solvent. However,
the reaction can also be carried  out in the absence of solvent or
suspension medium. Suitable  solvents are those described above; preference
the same solvent. The reaction is generally carried lout for from I minute
to 96 hours, preferably from 10 minutes to 8 hours. The  15 temperature of
the initial charge during the addition is from  -100C to 200C, preferably
from -80C to 150C preferably from 20C to 150C. The temperature ~
Particularly  at least one reactant is present in a liquid phase se The ed
so that  subsequent reaction temperature is preferably in a range from 20C
20 to 150C. Furthermore, the reaction can be carried out under atmospheric
pressure or under superatmospheric pressure, but the  latter requires
appropriate reactors. The molar ratio in which  the compounds of the formula
(Ili) and (IV) are combined with the  chemical compound of the formula (V)
is from 1000:1 to 0.01:1, 25 based on the amount of M3 or M4 in the
compounds of the formulae  (III) and (IV) used. Preference is given to a
molar ratio of compounds of the formulae  (III) and (IV) to the chemical
compound of the formula (V) of 30 from 100:1 to 1:1, based on the amount of
M3 or M4 in the  compounds of the formulae (III) and (IV) used. In the
preparation of the catalyst system of the present  invention, a molar ratio
of aluminum in the compounds of the 35 formula (III) to M4 in the compounds
of the formula (IV) of from  10,000 to 0.01 is employed. Preference is given
to using a molar  ratio of from 1000 to 0.1, very particularly preferabl 1.
For this purpose, a compound of the formula (V) canrbe 100 



additionally added in a molar ratio of Al:M4 of from 10,000 to  40 0.01.
Preference is given to using a molar ratio of from 1000 to  0.1, very
particularly preferably from 100 to 1. The compounds can be brought into
contact with one another in any  conceivable combination. One possible
method is to dissolve or 45 suspend an organic transition metal compound of
the formula (IV)  in an aliphatic or aromatic solvent such as toluene,
heptane,  tetrahydrofuran or diethyl ether. A compound of the formula (V)
0732/00036 2 ~ NOV 2004 54  is then added in dissolved or suspended form.
The reaction time  is from 1 minute to 24 hoursp preferably from 5 minutes
to 120 minutes. The reaction temperature is from -100c to +2000c,
preferably from O'c to 50*c. Subsequently, an organoaluminum  5 compound of
the formula (III) is added either as such or in dissolved or suspended form.
The reaction time is from I minute  to 24 hours, preferably from 5 minutes
to 120 minutes. The  reaction temperature is from -100C to +2000C,
preferably from O*C  to 500C. The individual components can also be
introduced 10 successively, in any order, into the polymerization vessel. If
desired, the catalyst system of the present invention can also  he used in
supported form. For this purpose, the catalyst system  of the present
invention can be reacted with a support component.  The preferred catalyst
system of the present invention comprises  a support component C) which may
be any organic or inorganic, inert solid. Particular preference is given to
porous supports  such as talc, inorganic oxides, mixed oxides and finely
divided  20 polymer powders (e.g. polyolefins). Suitable inorganic oxides
may be found among the oxides of  elements of main groups II-VI and
transition groups III-IV of the  Periodic Table of the Elements. Examples of
oxides preferred as 25 supports include silicon dioxide, aluminum oxide and
also mixed  oxides of the two elements and corresponding oxide mixtures.
other inorganic oxides which can be used either alone or in  combination
with the abovementioned preferred oxidic supports  are, for example, MgO,
Zr02, Ti02 or B203. 30 The aupport materials used generally have a specific
surface area  in the range from 10 to 1000 M2/9, a pore volume in the range
from  0.1 to 5 ml/g and a mean particle size of from I to 500 IAM. 



Preference is given to supports having a specific surface area in  35 the
range from 50 to 500 gm, a pore volume in the range from 0.5  to 3.5 ml/g
and a mean particle size in the range from 5 to 350 pm. Particular
preference is given to supports having a  specific surface area in the range
from 200 to 400 M2/g, a pore  volume in the range from 0.8 to 3.0 ml/g and a
mean particle size  40 of from 10 to 200 jim. If the support material used
naturally has a low moisture content  or residual solvent content,
dehydration or drying before use can  be omitted. If this is not the case,
for example when using 45 silica gel as support material, dehydration or
drying is  advisable. Thermal dehydration or drying of the support material
can be carried out under reduced pressure with simultaneous inert 0732/00036
23 NOV 2004 55  gas blanketing (e.g. nitrogen). The drying temperature is in
the  range from 100 to 1000C, preferably from 200 to 800C. In this  case,
the parameter pressure is not critical. The duration of the  drying process
can be from 1 to 24 hours. Shorter or longer 5 drying times are possible,
provided that equilibrium with the  hydroxyl groups on the support surface
can be established under  the conditions selected, which normally takes from
4 to 8 hours.  Dehydration or drying of the support material can also be
carried 10 out by chemical means, by reacting the adsorbed water and the
hydroxyl groups on the surface with suitable passivating agents The reaction
with the passivating reagent can convert the  hydroxyl groups fully or
partly into a form which leads to no  adverse interaction with the
catalytically active centers. 15 Suitable passivating agents are, for
example, silicon halides and  silanes, e.g. silicon tetrachloride,
chlorotrimethylsilane,  dimethylaminotrichlorosilane, or organometallic
compounds of  aluminum, boron and magnesium, for example trimethylaluminum,
triethylaluminum, triisobutylaluminum, triethylborane, 20 dibutylmagnesium.
Chemical dehydration or passivation of the  support material is carried out,
for example, by reacting a  suspension of the support material in a suitable
solvent with the  passivating reagent in pure form or as a solution in a
suitable  solvent in the absence of air and moisture. Suitable solvents 25
are, for example, aliphatic or aromatic hydrocarbons such as  pentane,
hexane, heptane, toluene or xylene. Passivation is  



generally carried out at from 25C to 120C, preferably from 50C  to 70C. The
reaction time is from 30 minutes to 20 hours,  preferably from 1 to 5 hours.
After chemical dehydration is 30 complete, the support material can be
isolated by filtration  under inert conditions, washed one or more times
with suitable  inert solvents as described above and subsequently dried in a
stream of inert gas or under reduced pressure. 35 Organic support materials
such as finely divided powders (e. g. 9. polyethylene, polypropylene or
polystyrene) can  also be used and should likewise be free of adhering
moisture,  solvent residues or other impurities by appropriate purification
and drying operations before use. 40 To apply the catalyst system of the
present invention to a  support, the catalyst mixture prepared above is
mixed with a  dehydrated or passivated support material, the solvent is
removed  and the resulting supported metallocene catalyst system is dried 45
in order to ensure that all or most of the solvent is removed 0732/00036 23
NOV 2004 56  from the pores of the support material. The supported catalyst
is  obtained as a free-flowing powder. The present invention also provides a
process for preparing a  5 polyolefin by polymerization of one or more
olefins in the  presence of the catalyst system of the present invention,
preferably comprising at least one organometallic component of  the formula
(V). For the purposes of the present invention, the  term polymerization
encompasses both homopolymerization and 10 copolymerization. Preference is
given to polymerizing olefins of the formula  Rm-CH=CH-Rn, where R. and Rn
are identical or different and are  each a hydrogen atom or an organic
radical having from 1 to 15 20 carbon atoms, in particular from 1 to 10
carbon atoms, and R.  and Rn together with the atoms connecting them may
also form one  or more rings. Examples of such olefins are 1-olefins having
2 - 40, preferably  20 2 - 10, carbon atoms, e.g. ethene, propene, 1-butene,
1-pentene 1-hexene, 4-methyl-1-pentene or l-octene,iestyrene, dienesesucheas
1,3-butadiene, 1,4-hexadiene, vinylnorbornene, norbornadiene or
ethylnorbornadiene and cyclic olefins such as norbornene,  



tetracyclododecene or methylnorbornene. In the process of the 25 present
invention, preference is given to homopo1Ymeriaing  propene or ethene or
copolymerizing propene with ethene and/or  with one or more 1-olefins
having from 4 to 20 carbon atoms, e.g.  hexene, and/or one or more dienes
having from 4 to 20 carbon  atoms, e.g. 1,4-butadiene, norbornadiene,
ethylidenenorbornene or 30 ethylnorbornadiene. Examples of corresponding
copolymers are  ethene-propene copolymers or ethene-propene-1,4-hexadiene
terpolymers. The polymerization is carried out at from -50C to 300C, 35
preferably from 50C to 200C, very particularly - 80C. The pressure is from
p.5to2Q0Qrbarpreferably from 5 to 64 bar. Preferably from The
polymerization can be carried out in solution, in bulk, in  40 suspension
or in the gas phase, continuously or batchwise, in one  or more stages. The
catalyst system prepared according to the present invention  can be used as
sole catalyst component for the polymerization of  45 olefins having from 2
to 20 carbon atoms, or preferably in combination with at least one alkyl
compound of elements of main  groups I to III of the Periodic Table, e.g.
an aluminum alkyl, 0732/00036 2 3 Nov 20U4 57  magnesium alkyl or lithium
alkyl or an aluminoxane. The alkyl  compound is added to the monomer or
suspension medium and serves  to purify the monomer of substances which can
impair the catalyst  activity. The amount of alkyl compound added depends
on the 5 quality of the monomers used. As molar mass regulator and/or to
increase the activity, hydrogen  is added if necessary. 10 The supported
catalyst system can be used directly for the  polymerization. However, it
is also possible to remove the  solvent and then to resuspend the catalyst
system for use in the Polymerization. The advantage of this activation
method is that  it offers the option of forming the polymerization-active
15 catalyst system only in the reactor. This prevents partial
decomposition from occurring during introduction of the  air-sensitive
catalyst. Furthermore, an additive such as an antistatic can be used  20
according to the present invention, e.g. for improving the  particle
morphology of the polymer. 



It is generally possible to use all antistatics which are  suitable for
polymerization. Examples are salt mixtures of  25 calcium salts of Medialan
acid and chromium salts of N-stearylanthranilic acid, as described in
DE-A-3,543,360.  Further suitable antistatics are, for example, C12_ to
C22-fatty  acid soaps of alkali metals or alkaline earth metals, salts of
sulfonic esters, esters of polyethylene glycols with fatty acids, 30
polyoxyethylene alkyl ethers, etc. An overview of antistatics is  given in
EP-A-0,107,127. It is also possible to use a mixture of a metal salt of
Medialan  acid, a metal.salt of anthranilic acid and a polyamine as 35
antistatic, as described in EP-A-0,636,636. Commercially available products
such as Stadis(r) 450 from DuPont,  namely a mixture of toluene,
isopropanol, dodecylbenzenesulfonic  acid, a polyamine, a copolymer of
1-decene and Sol and also 40 1-decene, or ASA(r)-3 from Shell and ARUSR(r)
163 from ICI can  likewise be used. The antistatic is preferably used as
case of a solution, in the preferred  Stadis(r) 450, preference is given to
using from 1 to 50%  45 by weight, more preferably from 5 to 25% by weight,
of this solution, based on the mass of the supported catalyst used  (support
together with covalently bound metallocenium-forming 0732/00036 23 NOV 2004
58  compound and one or more metallocene compounds, e.g. of the  formula
(IV)). However, the amounts of antistatic required  fluctuate within a wide
range depending on the type of antistatic  used. 5 The polymers prepared
using the catalyst system of the present  invention display a uniform
particle morphology and contain no  fines. No deposits or cake material are
formed in the polymerization using the catalyst system of the present  10
invention. The polymers prepared by the process of the present invention are
particularly useful for producing hard and stiff shaped bodies  having a
good tensile strength, e.g. fibers, filaments, 15 injection-molded parts,
films, sheets or large hollow bodies  (e.g. pipes). 



The preparation, which has been described in general terms above,  of a
catalyst system according to the present invention can be 20 carried out by
two different methods based on either  physisorption or covalent bonding to
the support. The sequence of  steps employed in the two methods is described
below: Method 1 (Physisorption): 25 In step 1, an inorganic support material
(C) is reacted with a  metal compound of the formula (V). The metal compound
of the  formula (V) is preferably added as a solution to a suspension of
the support. Solvents or suspension media which can be used are 30 those
described under B. The amount of metal compounds of the  formula (V) can
vary within wide limits; the minimum amount  depends on the number of
hydroxyl groups on the support.  Temperature, reaction times and pressures
are not critical per  se; preference is given to the temperatures and
reaction times 35 described under Method 2. After pretreatment of the
support, it  has been found to be useful to remove the excess metal compound
of the formula (V) by washing, for example with hydrocarbons such  as
pentane, hexane, ethylbenzene or heptane, and to dry the  support. 40 This
material is then reacted in step 2 with a metallocene  complex of the
formula (IV) and one or more of the compounds of  the present invention,
which preferably comprise compounds of the  formula III. It is also possible
to use mixtures of various 45 metallocene complexes. 0732/00036 23 Nov 2004
59  The conditions for the reaction of the metallocene complex with  the
compound of the present invention are not critical per se;  the reaction is
preferably carried out in solution, especially in  hydrocarbons as solvents,
preferably aromatic hydrocarbons such 5 as toluene. An amount of from 0.1 to
10% by weight of metallocene complex,  based on the inorganic support
material, is particularly useful.  The conditions for this reaction are
likewise not critical. 10 Temperatures in the range from 20 to 80C and
reaction times in  the range from 0.1 to 20 hours have been found to be
particularly  useful. 



In a further step 3, the material obtained after step 2 is 15 reacted with a
metal compound of the formula (V). This activation  can be carried out at
any point in time, i.e. before, during or  after the material obtained in
step 2 is introduced into the  reactor. The activation is preferably carried
out after the  material obtained in step 2 has been introduced into the
reactor.  20 The chemical products of the present invention, in particular
those comprising compounds of the formula (III), display, in  particular, a
high activity when used as cocatalysts in the  polymerization of olefins. In
addition, they can be stored for a 25 long time; they are not pyrophoric and
are readily soluble. Method 2 (covalent bonding to a support) The catalyst
system of the present invention can further comprise  30 a Lewis base of the
formula (VI) H6R21R22R23 (VI) where  35 M6 is an element of main group V of
the Periodic Table  of the Elements, R21, R22, R23 are identical or
different and are each a hydrogen  40 atom or a C1-C20-alkyl,
C1_C20-haloalkyl, C6-C40-aryl, C6-C40-haloaryl, C7-C40-alkylaryl or
C7-C40-arylalkyl  group, where two radicals or all three radicals R21,  R22
and R23 may be joined via C2-C20 units, where at  least one radical R21, R22
or R23 is not a hydrogen 45 atom or a linear alkyl chain. 0732/00036 23 NOV
2004 60  Preference is given to Lewis bases of the formula (VI) in which
R21, R22 and R23 are identical or different and are each a hydrogen  atom or
a Ca-C20-alkyl, CI-C20-haloalkyl, C6-C40-aryl,  C6-C40-haloaryl,
C7-C40-alkylaryl or C7-C40-arylalkyl group, where 5 two radicals or all
three radicals R21, R22 and R23 may be joined  via C2-C20 units and at least
one radical R21, R22 and R23 is a  radical having from 2 to 20 carbon atoms
or an aromatic group,  each of which may be substituted and/or contain
heteroatoms  selected from the group consisting of P, 0, S, N. It is
preferred 10 that at least one radical R21, R22 and R23 is an alkylaryl
group,  in particular a benzylic group. 



M6 is preferably nitrogen. 15 Nonlimiting examples of Lewis bases of the
formula (VI) are:  N,N-dimethylcyclohexylamine, N,N-diethylcyclohexylamine,
N,N-dimethylisopropylamine, N,N--diethylbenzylamine,
N,N-dimethyl-p-toluidine, N,N-diethyl-p-toluidine, 20
N,N-dimethylbenzylamine, N,N-diethylisopropylamine,
N,N-diisopropylmethylamine, N,N-diisopropylethylamine,
N,N-dimethylcyclopentylamine, N,N-dimethylcycloheptenylamine,
N,N-dimethylcyclooctanylamine, N,N-dimethylnonanoylamine,
N,N-diethylcyclopentylamine, N,N-diethylcycloheptenylamine, 25
N,N-diethylcyclooctanylamine, N,N-diethylnonanoylamine;
N-benzyldimethylamine, N-benzyldiethylamine, N-benzylbutylamine,
N-benzyl-tert-butylamine, N`-benzyl-N,N-dimethylethylenediamine,
N-benzylethylenediamine, N-benzylisopropylamine, 30 N-benzylmethylamine,
N-benzylethylamine,  N-benzyl-l--phenylethylamine,
N-benzyl-2-phenylethylamine, or  N-benzylpiperazine;
N,N-dimethylisopropylamine, N,N-dimethyl-2-butylamine,  35
N,N-dimethylisobutylamine, N,N-dimethyl-2-pentylamine,
N,N-dimethyl-3-pentylamine, N,N-dimethyl-2-methylbutylamine,
N,N-dimethyl-3-methylbutylamine, N,N-dimethylcyclopentylamine,
N,N-dimethyl-2-hexylamine, N,N-dimethyl-3-hexylamine,
N,N-dimethyl-2-methylpentylamine, 40 N,N-dimethyl-3-methylpentylamine,
N,N-dimethyl-4 -methylpentylamine, N,N-dimethyl-2-ethylbutylamine,
N,N-dimethylcyclohexylamine, N,N-dimethyl-2-heptylamine,
N,N-dimethyl-3-heptylamine, N,N--dimethyl-4-heptylamine,
N,N-dimethyl-2-methylhexylamine, N,N-dimethyl-3-methylhexylamine, 45
N,N-dimethyl-4-methylhexylamine, N,N-dimethyl-5-methylhexylamine,
N,N-dimethyl-2-ethylpentylamine, N,N-dimethyl-3-ethylpentylamine,
N,N-dimethyl-2-propylbutylamine, N,N-dimethylcycloheptylamine, 0732/00036
23NOV2004 51  N,N-dimethylmethylcyclohexylami.ne, N,N-dimethylbenzylamine,
N,N-dimethyl-2-octylamine, N,N-dimethyl-3-octylamine;
N,N-dimethyl-4-octylamine, N,N-dimethyl-2 -methylheptylamine, 5
N,N-dimethyl-3-methylheptylamine,  N,N-dimethyl-4-methylheptylamine,
N,N-dimethyl-5-methylheptylamine,  N,N-dimethyl-6-methylheptylamine,
N,N-dimethyl-2-ethylhexylamine, 



N,N-dimethyl-3-ethylhexylami.ne, N,N-dimethyl-4-ethylhexylamine,  10
N,N-dimethyl-2-propylpentylamine, N,N-dimethylcyclooctylamine,
N,N-dimethyldimethylcyclohexylamine, N,N-diethylisopropylamine,
N,N-diethyl-2-butylamine, N,N-diethylisobutylamine,
N,N-diethyl-2-pentylamine, N,N-diethyl-3-pentylamine,
N,N-diethyl-2-methylbutylami.ne, N,N-diethyl-3-methylbutylamine,  15
N,N-diethylcyclopentylamine, N,N-diethyl-2-hexylamine,
N,N-diethyl-3-hexylami.ne, N,N-diethyl-2-methylpentylamine,
N,N-diethyl-3-methylpentylamine, N,N-diethyl-4-methylpentylamine,
N,N-diethyl-2-ethylbutylamine, N,N-diethylcyclohexylami.ne,
N,N-diethyl-2-heptylamine, N,N-diethyl-3-heptylamine, 20
N,N-diethyl-4-heptylamine, N,N-diethyl-2-methylhexylamine,
N,N-diethyl-3-methylhexylamine, N,N-diethyl -4-methylhexylamine,
N,N-diethyl-5-methylhexylamine, N,N-diethyl-2 -ethylpentylamine,
N,N-diethyl-3-ethylpentylamine, N,N-diethyl-2-propylbutylamine,
N,N-diethylcycloheptylami.ne, N,N-diethylmethylcyclohexylamine,  25
N,N-diethylbenzylami.ne, N,N-diethyl-2-octylami.ne,
N,N-diethyl-3-octylami.ne, N,N-diethyl-4-octylamine,
N,N-diethyl-2-methylheptylamine, N,N-diethyl-3-methylheptylamine,
N,N-diethyl_4-methylheptylamine, N,N-diethyl-5-methylheptylamine,
N,N-diethyl-6-methylheptylamine, N,N-diethyl-2-ethylhexylamine, 30
N,N-diethyl-3-ethylhexylamine, N,N-diethyl-4-ethylhexylamine,
N,N-diethyl-2-propylpentylamine, N,N-diethylcyclooctylamine,
N,N-diethyldimethylcyclohexylamine,  N-methyl-N-ethyl-isopropylamine,
N-methyl-N-ethyl-2-butylamine,  N-methyl-N-ethylisobutylamine,
N-methyl-N-ethyl-2-pentylamine, 35 N-methyl-N-ethyl-3-pentylamine,
N-methyl-N-ethyl-2-methylbutylamine,  N-methyl-N-ethyl-3-methylbutylami.ne,
N-methyl-N-ethylcyclopentylamine, N-methyl-N-ethyl-2-hexylamine,
N-methyl-N-ethyl-3-hexylamine,  40 N-methyl-N-ethyl-2-methylpentylamine,
N-methyl-N-ethyl-3-methylpentylamine,  N-methyl-N-ethyl-4-methylpentylamine,
N-methyl-N-ethyl-2-ethylbutylamine,  N-methyl-N-ethylcyclohexylamine,
N-methyl-N-ethyl_2-heptylamine, 45 N--methyl-N-ethyl-3-heptylamine;
0732/00036 62  N-methyl-N-ethyl-4-heptylamine,
N-methyl-N-ethyl-2-methylhexylamine; 



2 3 Nov 2004 N-methyl-N-ethyl-3-methylhexylamine,  5
N-methyl-N-ethyl-4-methylhexylamine, N-methyl-N-ethyl-5-methylhexylamine,
N-methyl-N-ethyl-2-ethylpentylamine,  N-methyl-N-ethyl-3-ethylpentylamine,
W-methyl-N-ethyl-2-propylbutylamine, 10 N-methyl-N-ethylcycloheptylamine,
N-methyl-N-ethylmethylcyclohexylamine,  N-methyl-N-ethylbenzylamine,
N-methyl-N-ethyl-2-octylamine,  N-methyl-N-ethyl-3-octylamine,
N-methyl-N-ethyl-4-octylamine,  N-methyl-N-ethyl-2-methylheptylamine, 15
N-methyl-N-ethyl-3-methylheptylamine,
N-rAethyl-N-ethyl-4-methylheptylamine,  N-methyl-N-ethyl-5-methy
lheptylamine,  N-methyl-N-ethyl-6-methylheptylamine,
N-methyl-N-ethyl-2-ethylhexylamine, 20 N-methyl-N-ethyl-3-ethylhexylamine,
N-methyl-N-ethyl-4-ethylhexylamine,  N-methyl-N-ethyl-2-propylpentylamine,
N-methyl-N-ethylcyclooctylamine,  N-methyl-N-ethyldimethylcyclohexylamine,
25 N-methyldiisopropylamine, N-methylbis(2-butyl)amine,
N-methylbis(isobutyl)amine, IN-methylbis(2-pentyl)amine,
N-methylbis(3-pentyl)amine, N-methylbis(2-methylbutyl)amine,
N-methylbis(3-methylbutyl)amine, N-methyldicyclopentylamine,
N-methylbis(2-hexyl)amine, IR-methylbis(3-hexyl)amine, 30
N-methylbis(2-methylpentyl)amine,  N-methylbis(3-methylpentyl)amine,
N-methylbis(4-methylpentyl)amine, N-methylbis(2-ethylbutyl)amine,
N-methyldicyclohexylamine, N-methylbis(2-heptyl)amine,
N-metbylbis(3-heptyl)amine, N-methylbis(4-heptyl)amine, 35
N-methylbis(2-methylhexyl)amine, N-methylbis(3-methylhexyl)amine,
N-methylbis(4-methylhexyl)amine, N-methylbis(5-methylhexyl)amine,
N-methylbis(2-ethylpentyl)amine, N-methylbis(3-ethylpentyl)amine,
N-methylbis(2-propylbutyl)amine, N-methylbis(cycloheptyl)amine,
N-methylbis(methylcyclohexyl)amine, N-methyldibenzylamine, 40
N-methylbis(2-octyl)amine, N-methylbis(3-octyl)amine,
N-methylbis(4-octyl)amine, N-methylbis(2-methylbeptyl)amine,
N-methylbis(3-methylheptyl)amine,  N-rnethylbis(4-methylheptyl)amine,  



N-methylbis(5-methylheptyl)amine, 45 N-methylbis(6-methylheptyl)amine,
N-methylbis(2-ethylhexyl)arftine,  N-methylbis(3-ethylhexyl)amine,
N-methylbis(4-ethylhexyl)amine,  N-methylbis(2-propylpentyl)amine,
N-methylbis(cyclooctyl)amine, 0732/00036 23rNOV2004 63
N-methylbis(di.methylcyclohexyl)amine, N-ethyldiisopropylamine,
N-ethylbis(2-butyl)amine, N-ethylbis(isobutyl)amine,  N-ethylbis(2
-pentyl)amine, N-ethylbis(3-pentyl)amine,  N-ethylbis(2-methylbutyl)amine,
N-ethylbis(3 -methylbutyl)amine, 5 N-ethyldicyclopentylamine,
N-ethylbis(2-hexyl)amine,  N-ethylbis(3-hexyl)amine,
N-ethylbis(2-methylpentyl)amine,  N-ethylbis(3-methylpentyl)amine,
N-ethylbis(4-methylpentyl)amine,  N-ethylbis(2-ethylbutyl)amine,
N--ethyldicyclohexylamine,  N-ethylbis(2-heptyl)amine,
N-ethylbis(3-heptyl)amine, 10 N-ethylbis(4-heptyl)amine,
N-ethylbis(2-methylhexyl)amine,  N-ethylbis(3-methylhexyl)amine,
N-ethylbis(4-methylhexyl)amine,  N-ethylbis(5-methylhexyl)amine,
N-ethylbis(2-ethylpentyl)amine,  N-ethylbis(3-ethylpentyl)amine,
N-ethylbis(2-propylbutyl)amine,  N-ethylbis(cycloheptyl)amine,
N-ethylbis(methylcyclohexyl)amine,  15 N-ethyldi(benzyl)amine,
N-ethylbis(2-octyl)amine, N-ethylbis(3-octyl)amine,
N-ethylbis(4-octyl)amine,  N-ethylbis(2-methylheptyl)amine,
N-ethylbis(3-methylheptyl)amine,  N-ethylbis(4-methylheptyl)amine,
N-ethylbis(5-methylheptyl)amine,  N-ethylbis(6-methylheptyl)amine,
N-ethylbis(2-ethylhexyl)amine, 20 N-ethylbis(3-ethylhexyl)amine,
N-ethylbis(4-ethylhexyl)amine,  N-ethylbis(2-propylpentyl)amine,
N-ethylbis(cyclooctyl)amine,  N-ethylbis(dimethylcyclohexyl)amine. In step 1
of Method 2, an inorganic support material (C) is 25 reacted with a Lewis
base of the formula (VI). The Lewis base of  the formula (VI) is preferably
added as a solution to a  suspension of the support. Suitable solvents or
suspension media  are, in particular, hydrocarbons, preferably aromatic
hydrocarbons such as toluene. The amount of Lewis base of the 30 formula
(VI) can vary within wide limits; the minimum amount  depends on the number
of hydroxyl groups on the support. It has  also been found to be useful for,
after the pretreatment of the  support, the support material to be used
moist in step 2. 35 This material is then reacted in step 2 with one or more
of the  chemical compounds of the present invention, which preferably  



comprise compounds of the formula (III). It has been found to be  useful,
after step 2, to remove excess Lewis base of the formula  (VI) by washing,
for example with hydrocarbons such as pentane, 40 hexane, ethylbenzene or
heptane, and to dry the support. The covalently supported cocatalyst
prepared in this way is, in  step 3, brought into contact with a reaction
mixture comprising  the organometallic compound of the formula (IV) and an
aluminum 45 alkyl of the formula (V). The reaction is preferably carried
out 0732/00036 23NOVM4 64  in solution, especially in hydrocarbons as
solvents, preferably  aromatic hydrocarbons such as toluene. An amount of
from 0.1 to 10% by weight of metallocene complex, 5 based on the inorganic
support material, is particularly useful.  The conditions for the reactions
in steps 1 to 3 are not  critical; temperatures within the range from 20 to
150C and  reaction times in the range from 0.1 to 20 hours have been found
10 to be particularly suitable. The catalyst material prepared in this way
is filtered off, if  desired washed with hydrocarbons such as pentane,
hexane,  ethylbenzene or heptane and dried to constant weight. 15 The
following examples serve to illustrate the invention. In the  examples,
preparation and handling of the compounds was carried  out in the absence
of air and moisture under argon (Schlenk technique). All solvents required
were dried before use by  20 boiling for a number of hours over suitable
desiccants and  subsequent distillation under argon. For characterization
of the compounds, samples were taken from the individual reaction  mixtures
and dried in an oil pump vacuum. 25 Examples A) Preparation of the novel
chemical products suitable as  cocatalysts and preparation/description of
the cocatalysts  used for comparison 30 Example 1: Cocatalyst (1) 5.0 ml of
trimethylaluminum (2M in Exxol, viz. a hydrocarbon  mixture from Exxon; 5.4
mmol) together with 100 ml of toluene  3S were placed in a reaction vessel.
3.65 g (5.4 mmol) of 4,4'-dihydroxyoctafluorobiphenyl monohydrate were
added to this  



solution. The reaction solution was stirred at 60C for one hour.  The
chemical product 1 obtained was subsequently used without  purification for
application to a support. 40 Example 2: Cocatalyst (2) 8.0 ml of
triethylaluminum (2M in Exxol, 5.4 mmol) together with 100 ml of toluene
were placed in a reaction vessel. 3.65 g 45 (5.4 mmol) of
4,4'-dihydroxyoctafluorobiphenyl monohydrate were added to this solution.
The reaction solution was stirred at 60C 0732/00036 2 3 ' P V 2004 65  for
one hour. The chemical product 2 was subsequently used  without
purification for application to a support. Example 3: Cocatalyst (3) 5 7.7
ml of triisobutylaluminum (2M in Varsol, viz, a hydrocarbon  mixture from
Exxon; 5.4 mmol) together with 100 ml of toluene  were placed in a reaction
vessel. 3.65 g (5.4 mmol) of  4,4'-dihydroxyoctafluorobiphenyl monohydrate
were added to this 10 solution. The reaction solution was stirred at 60C
for one hour.  Chemical product 3 obtained was subsequently used without
purification for application to a support. Comparative Example 1:
cocatalyst (4) 15 30% strength methylaluminoxane solution (Albemarle
Corporation,  Baton Rouge, Louisiana, USA) Comparative Example 2:
cocatalyst (5) (no prior art)  20 10 ml of a solution of trimethylaluminum
(TMA) in toluene (2 mo111) were added dropwise at room temperature to a
suspension  of 20 mmol of dihydroxyoctafluorobiphenyl. The mixture was
subsequently stirred at room temperature for 3 hours. As reaction 25
product, a 1:1 condensate of TMA and dihydroxyoctafluorobiphenyl  was
obtained. B) Preparation of the supported cocatalysts 30 14.0 g of Si02
(XPO 2107, from Grace, dried at 600C in a stream  of argon) together with
20 ml of toluene were placed in a  reaction vessel, 2.6 ml of
N,N-dimethylaniline (20.80 mmol) were  added dropwise and the mixture was
stirred at room temperature  for 2 hours. Subsequently, at 0C, 20.80 mmol
of the respective 



35 cocatalysts 1-3, in each case dissolved in 40 ml of toluene, were  added.
The suspension was allowed to warm to room temperature and  was stirred for
two hours at this temperature. The resulting  bluish suspension was filtered
and the residue was washed with 50 ml of toluene and subsequently with 3
x100 ml of n-pentane.  40 The residue was then dried in an oil pump vacuum.
This in each  case gave the supported cocatalyst system which was weighed.
C) Preparation of catalyst systems 45 Catalyst systems according to the
present invention 0732/00036 23NOV2004 66  0.30 ml of trimethylaluminum (20%
strength in Exxol, 700 mol)  was added to a solution of 50 mg (80 Mmol) of
dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium  dichloride in 50
ml of toluene and the solution was stirred at 5 room temperature for 1.5
hours. 1920 mol/g [Si02) of the  supported cocatalysts 1 to 3 from B were
subsequently added a  little at a time. The solution was stirred at room
temperature  for 60 minutes. The solvent was then removed in an oil pump
vacuum, giving in each case a light-red free-flowing powder.  10 Comparison:
Dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium  dichloride/HA0
system 15 0.30 ml of trimethylaluminum (20% strength in Exxol, 700 .unol)
was added to a solution of 50 mg (80 mol) of
dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium  dichloride in 50
ml of toluene and the solution was stirred at 20 room temperature for 1.5
hours. 1920 junol/g [Si02] of a 30%  strength methylaluminoxane solution in
toluene (Albermarle  Corporation, Baton rouge, Louisiana, USA) supported as
described  in B were subsequently added as cocatalyst. The solution was
stirred at room temperature for 60 minutes. The solvent was then 25 removed
in an oil pump vacuum, giving a light-red free-flowing  powder. Comparison:
30 Dimethylsilanediylbis(2-methyl-4-phenyl indenyl)zirconium
dichloride/dihydroxyoctafluorobiphenyl  0.30 ml of trimethylaluminum (20%
strength in Exxol, 700 unol)  



was added to a solution of 50 mg (80 mol) of 35
dimethylsilanediylbis(2-methyl-4-phenylindenyl)zirconium  dichloride in 50
ml of toluene and the solution was stirred at  room temperature for 1.5
hours. 1920 mol/g [Si02) of cocatalyst  (5) were subsequently added. The
solution was stirred at room  temperature for 60 minutes. The solvent was
then removed in an 40 oil pump vacuum, giving a light-red free-flowing
powder. D) Polymerization For introduction into the polymerization system,
the appropriate  45 amount of the supported catalyst system prepared under B
(16 Iemol of metallocene) was resuspended in 30 ml of Exxol. In parallel
thereto, a dry 16 dm3 reactor was flushed firstly with nitrogen 0732/00036
25NOV2004 67  and subsequently with propylene and charged with 10 dm3 of
liquid  propene. 0.5 cm3 of a 20% strength triisobutylaluminum solution in
Varsol, diluted with 30 cm3 of Exxol, were then introduced into  the reactor
and the mixture was stirred at 30C for 15 minutes. 5 The catalyst suspension
was subsequently introduced into the  reactor. The reaction mixture was then
heated to the  polymerization temperature of 60C (40Clmin) and the
polymerization system was held at 60C for 1 hour by cooling. The
polymerization was stopped by venting the remaining propylene.  10 The
polymer obtained was dried in a vacuum drying oven. The  reactor displayed
no deposits on the interior wall or stirrer.  The results of the
polymerization are summarized in the following  table. These results
demonstrate that a higher polymerization  activity is found when using the
chemical products of the present  15 invention as cocatalysts. 20 Supported
catalyst  system prepared using  cocatalyst No. Amount-of mmetallocene  [mgt
25 Metallocene ( mol) 50 80 50 



80 50 80 50 80 50 80 Cocatalyst (mol)19201920192019201920 Wei  ht of c  t  l
t g  a 10001000100010001000 a  ys 30 system obtained [mg] Wei  ht of c  t  l
t g  a  a 200200200200200 ys 



system used for  polymerization [mg] 35 [16 mol of  metallocene] Time
(min)60606060 PP (kg)0.620.780.580.410.18 40 t 45 0732/00036 2 3 N U V 2004
68 we claim: 1. A chemical product suitable as cocatalyst which is
obtainable  5 by reacting a compound of the formula (I), M1R1R2(R3)m (I), 10
15 where R1, R2, R3 are identical or different and are each  hydrogen,
C1-C20-alkyl, C1-C2Q-haloalkyl, C6-C20-aryl,  C6-C20-haloaryl,
C7-C40-arylalkyl,  C7-C40-haloarylalkyl, C7-C40-alkylaryl or
C7-C40-haloalkylaryl, M1 is an element of main group II or III of the
Periodic  Table of the Elements and 20 m is 0 or 1, with m being I when M1
is an element of  main group III and m being 0 when M1 is an element of
main group II, with a compound of the formula (II), 25 (R4x)q-(G) * (M2R5R6)
g 30 35 in which heteroatom-containing substituents R4X are located  on a
parent moiety G. where R4 are identical or different and are each hydrogen,
C1-C20-alkyl, C1-C20-haloalkyl, C6-C20-aryl,  



C6-C2o-haloaryl, C7-C40-arylalkyl,  C7-C40-haloarylalkyl, C7-C4Q-alkylaryl,
C7-C40-haloalkylaryl, x is an element of main group VI of the Periodic Table
of the Elements, 40 G is at least divalent C1-C20-haloalylene,
C6-C40-haloarylene, C7-C40-haloarylalkylene,  C7-C40-haloalkylarylene, M2 is
an element of main group VI of the Periodic Table 45 of the Elements,
AMENDED SHEET 0732/00036 2 3 NOV 2004 69  R5, R6 are identical or different
and are each hydrogen, Ci-C20-alkyl, C1-C10-alkoxy, C2-Clo-alkenyl,
C7-C20-arylalkyl, C7-C20-alkylaryl, C6-Clo-aryloxy,  C1-Clo-haloalkyl, 5 q
is an integer from 2 to 10 and 9 is an integer from 1 to 10. 2.A chemical
product as claimed in claim 1, wherein X and M2 are each oxygen and R4, R5
and R6are each hydrogen. 3.A process for preparing a chemical product
suitable as cocatalyst by reacting a compound of the formula (I),
M'R'R2(R3)m (I), 20 where 25 R1, R2, R3 are identical or different and are
each  hydrogen, C1-C20-alkyl, C1-C20-haloalkyl, C6-C20-aryl,
C6-C20-haloaryl, C7-C40-arylalkyl,  C7-C40-haloarylalkyl, C7-C40-alkylaryl
or  C7-C40-haloalkylaryl, M1 is an element of main group II or III of the
Periodic  30 Table of the Elements and m is 0 or 1, with m being 1 when M1
is an element of  



main group III and m being 0 when M1 is an element of  main group II, 35
with a compound of the formula (II), (R4X)q-(G) * (M2R5R6)g (II), 40 in
which heteroatom-containing substituents R4X are located  on a parent moiety
G, where R4 are identical or different and are each hydrogen, C1--C20-alkyl,
C1-C20-haloalkyl, C5-C2o-aryl, 45 C6-C20-haloaryl, C7-C40-arylalkyl, AMENDED
SHEET 0732/00036 5 10 70  C7-C40-haloarylalkyl, C7-C40-alkylaryl,
C7-C40-haloalkylaryl, 2 3 NO V 2004 x is an element of main group VI of the
Periodic Table  of the Elements, G is at least divalent C1-C20-haloalkylene,
C6-C40-haloarylene, C7-C4Q-haloarylalkylene,  C7-C40-haloalkylarylene, M2 is
an element of main group vi of the Periodic Table  of the Elements, R5, R6
are identical or different and are each hydrogen,  15 CI-C20-alkyl,
C1-Clo-alkoxy, C2-Clo-alkenyl, C7-C20-arylalkyl, C7-C20-alkylaryl,
C6-CYO-aryloxy,  CI-C10-haloalkyl, 20 q is an integer from 2 to 10 and g is
an integer from 1 to 10. 4. A catalyst system comprising, as cocatalyst, a
chemical  product as claimed in claim 1 or 2 obtainable by reacting 25
compounds of the formula (I) with compounds of the formula  (II). 5. A
catalyst system as claimed in claim 4 comprising 30 A) at least one organic
transition metal compound,  B) if desired, at least one main group alkyl, C)
if desired, at least one support component, and  



35 D) at least one chemical product obtainable by reacting  compounds of the
formula (I) with compounds of the  formula (II). 40 6. A catalyst system as
claimed in claim 4 or 5 comprising  A) at least one metallocene, and B) if
desired, at least one Lewis base of the formula  45 (VI), AMENDED SHEET
0732/00036 M6R21R22R23 where 5 10 M6 23NOV2004 is an element of main group V
of the Periodic Table  of the Elements, R21, R22, R23 are identical or
different and are each  hydrogen, CI-C20-alkyl, Cl-C20-hallalkyl,
C6-C40-aryl,  C6-C40-haloaryl, C7-C40-alkylaryl or C7-C40--arylalkyl,  where
two radicals or all three radicals R21, R22 and  R23 may be joined to one
another via C2-C20 units, and  at least one radical R21, R22 or R23 is not a
hydrogen  atom or a linear alkyl chain. A process for preparing a polyolefin
by polymerization of one  or more olefins in the presence of a catalyst
system as  claimed in any of claims 4 to 6. 20 25 30 35 40 45 AMENDED SHEET
0732/00036 72 23NOV2004 Chemical products suitable as cocatalysts, their
preparation and  their use in catalyst systems for preparing polyolefins 5
Abstract 



Chemical products obtainable by reacting a compound of the formula (I),
10M1R1R2 (R3) z (I) , where R1, R2, R3 are identical or different and are
each hydrogen, C1-C20-alkyl, C1-C20-haloalkyl, C6-C20-aryl,
15C6-C20-haloaryl, C7-C40-arylalkyl, C7-C40-haloarylalkyl, C7-C40-alkylaryl
or C7-C40-haloalkylaryl, M1 is an element of main group II or III of the
Periodic Table of the Elements and 20m is 0 or 1, with m being 1 when M1 is
an element of main group III and m being 0 when M1 is an element of main
group II, 25 with a compound of the formula (II), (R4X)q-(G) * (M2R5R6)g 30
in which heteroatom-containing substituents R4X are located on a  parent
moiety G, where R4 are identical or different and are each hydrogen,
C1-C20-alkyl, C1-C24-haloalkyl, C6-C20-aryl, 35 C6-C20-haloaryl,
C7-C40-arylalkyl, C7-C40-haloarylalkyl,  C7-C40-alkylaryl,
C7-C40-haloalkylaryl, x is an element of main group IV, V or VI of the
Periodic  Table of the Elements, 40 G is at least divalent C1-C20-alkylene,
C1-C20-hayoalkylene,  C1-C10-alkyleneoxy, C6-C40-arylene,
C6-C40-haloarylene,  C6-C40-aryleneoxy, C7-C40-arylalkylene,
C7-C40-haloarylalkylene, C7-C40-alkylarylene, 45 C7-C40-haloalkylarylene,
0732/00036 M2 23NOV2004 73  is an element of main group IV, V or VI of the
Periodic  Table of the Elements, R5, R6 are identical or different and are
each hydrogen,  5 C1-C20-alkyl, C1-Clo-alkoxy, C2-C1o-alkenyl,
C7-C20-arylalkyl, C7-C20-alkylaryl, C6-Clo-aryloxy,  C1-C1o-haloalkyl, q  



10 9 is an integer from 2 to 100 and is an integer from 1 to 100, are
suitable as cocatalysts in catalyst systems for the  preparation of
polyolefins. 15 20 25 30 35 40 45 




