
DESCRIPTION  TRANSITION METAL COMPOUND, CATALYST FOR
OLEFIN POLYMERIZATION, AND PROCESS FOR PRODUCING
OLEFIN POLYMER  5 Technical Field [0001]  The present
invention relates to a transition metal  compound
which is useful as a catalyst component for olefin
polymerization and has a novel specific structure, a
catalyst 10 for olefin polymerization containing the
transition metal  compound, and a process for
producing an olefin polymer using  the catalyst for
polymerization. Background Art  15 [0002] In recent
years, a metallocene compound has been well  known as
a homogeneous catalyst for olefin polymerization.
Many  studies have been extensively carried out on a
process for  polymerizing-an olefin with the use of a
metallocene compound, 20 especially on a process for
stereoregularly polymerizing an  a-olefin, since the
report on an isotactic polymerization by  W. Kaminsky
et al (Angew. Chem. Int. Ed. Engl., 24,507 (1985))
has been published. [0003] 2  It has been known that
in the polymerization of an a-olefin using a
metallocene compound, the stereoregularity and the  



molecular weight of the obtained a-olefin polymer
vary markedly  by introducing a substituent on a
cyclopentadienyl ring of the  5 ligand of a
metallocene compound, or bridging two
cyclopentadienyl rings.  [0004]  For example, when a
metallocene compound having a ligand in which a
cyclopentadienyl ring and a fluorenyl ring are  10
bridged is used as a propylene polymerization
catalyst, from  the view point of the
stereoregularity, syndioctactic  polypropylene is
obtained in the case of using  dimethylmethylene
(cyclopentadienyl)(fluorenyl)zirconium  dichloride
(J. Am. Chem. Soc., 110, 6255 (1988)); hemiisotactic
15 polypropylene is obtained in the case of
dimethylmethylene(3-methylcyclopentadienyl)(fluorenyl
)zirco  nium dichloride in which a methyl group is
introduced at the  3-position of a cyclopentadienyl
ring [Japanese Unexamined  Patent Application
Publication No. H3-193796]; and isotactic  20
polypropylene is obtained in the case of
dimethylmethylene(3-tert
butylcyclopentadienyl)(fluorenyl)zirconium dichloride
in  which a tert-butyl group is similarly introduced
[Japanese  Unexamined Patent Application Publication
No. H6-122718]. 3  There has been also disclosed that
polypropylene with improved  isotactic
stereoregularity is obtained in the case of using  



dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium dichloride
in which a 5 tert-butyl group is introduced at the 3-
and 6-positions of  a fluorenyl ring, as compared
with the case of using
dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride(WO 01/27124).
[0005]  10 Moreover, there has been disclosed that,
from the view  point of the molecular weight,
syndiotactic polypropylene  having a higher molecular
weight is obtained in the case of using
diphenylmethylene(cyclopentadienyl)(fluorenyl)zirconi
um  dichloride in which a bridging part of a
cyclopentadienyl ring 15 and a fluorenyl ring is
replaced with a diphenylmethylene bridge,  as
compared with the case of using
dimethylmethylene(cyclopentadienyl)(fluorenyl)zirconi
um  dichloride (Japanese Unexamined Patent
Application  Publication No. H2-274703);
isotactic-hemiisotactic 20 polypropylene having a
higher molecular weight is obtained in  the case of
using
diphenylmethylene(3-(2-adamantyl)cyclopentadienyl)
(fluoreny  1) zirconium dichloride in which a
bridging part is replaced with  a diphenylmethylene
bridge, as compared with the case of using 4
dimethylmethylene(3-(2-adamantyl)cyclopentadienyl)(fl
uoreny  1) zirconium dichloride (Organometallics, 21,
934 (2002) ) ; and  



isotactic polypropylene having a higher molecular
weight is  obtained in the case of using 5
dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl)(fl  uorenyl) zirconium dichloride in which a
methyl group is also  introduced at the 5-position of
a cyclopentadienyl ring, as  compared with the case
of using
dimethylmethylene(3-tert-butylcyclopentadienyl)(fluor
enyl)z  10 irconium dichloride (PCT Japanese
Translation Patent  Publication No. 2001-526730),
respectively. [0006)  Furthermore, there has been
disclosed that, with the use  of 15
dimethylmethylene(3-tert-butyl-2-methylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride and
diphenylmethylene (3, 4-dimethylcyclopentadienyl) (f
luorenyl) z  irconium dichloride, in which
substituents are introduced at  two adjacent
positions of a cyclopentadienyl ring, 20
polypropylene having a lower molecular weight is
obtained, as  compared with that prepared with the
use of
dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride and
diphenylmethylene (3-methylcyclopentadienyl) (f
luorenyl) zirco 5  nium dichloride, respectively (PCT
Japanese Translation Patent  Publication No.
2001-526730, and Japanese Unexamined Patent  



Application Publication No. H10-226694). [0007]  5 As
described above, there have been many examples of
reports on the metallocene compound having a ligand
in which  a cyclopentadienyl ring and a fluorenyl
ring are bridged. On  the other hand, reports on the
kind of adjacent substituent of  the bridging
position on a cyclopentadienyl ring are few. 10
Specifically, it is known that a metallocene compound
of which  adjacent substituent R1 and R4 of bridging
position on a  cyclopentadienyl ring is a methyl
group and R2 and R3 is hydrogen  in the general
formula [I] as described below  (J.Organomet.Chem.,
677,133, (2003), J.Organomet.Chem., 15 689,2586,
(2004)). The metallocene compound is eported to
yield a syndiotactic poly ((x-olefin). However, there
is no  report on synthesis and polymerization of a
metallocene  compound having of R' and R4 and having
a substituent of R2 on  a cyclopentadienyl ring in
the general formula [I], and having 20 a ligand in
which a cyclopentadienyl ring and a fluorenyl ring
are bridged with a carbon atom. Consequently, the
performances  of such metallocene compound have been
unknown. [0008]  Generally, there is a need for
improvement of a 6  polymerization catalyst with the
use of these metallocene  compounds from the
viewpoint of the polymerization activity or  



the like. [Patent Document 1] Japanese Unexamined
Patent  5 Application Publication No. H3-193796
[Patent Document 2] Japanese Unexamined Patent
Application Publication No. H6-122718 [Patent
Document 3] WO 01/27124 [Patent Document 4] Japanese
Unexamined Patent  10 Application Publication No.
H2-274703 [Patent Document 5] PCT Japanese
Translation Patent  Publication No. 2001-526730
[Patent Document 6] Japanese Unexamined Patent
Application Publication No. H10-226694 15 [Non-Patent
Document 1] Angew. Chem. Int. Ed. Engl.,  24,507
(1985) [Non-Patent Document 2] J. Am. Chem. Soc.,
110, 6255  (1988) [Non-Patent Document 3]
Organometallics, 21, 934 (2002)  20 [Non-Patent
Document 4] J. Organomet. Chem., 677,133,  (2003)
[Non-Patent Document 5] J. Organomet. Chem.,
689,2586,  (2004) 7  Disclosure of the Invention
Problem to be Solved by the Invention  [0009] 



It is an object of the present invention to provide a
5 useful and novel transition metal compound as a
catalyst  component for olefin polymerization, a
catalyst for olefin  polymerization containing the
transition metal compound, and  a process for
producing an olefin polymer. 10 Means for the Solving
the Problems  [0010] The present invention was made
in order to solve the  above-mentioned problems, and
it has been found that the object  can be achieved by
using a useful and novel transition metal 15 compound
having a ligand in which a fluorenyl ring and a
cyclopentadienyl ring having one other substituent in
addition  to both adjacent sides of the bridged part
thereof are bridged  as a catalyst component for
olefin polymerization, a catalyst  for olefin
polymerization containing the transition metal 20
compound, and a process for producing an olefin
polymer using  the catalyst for the polymerization,
thereby completing the  invention. The transition
metal compound of the present  invention is
represented by the following general formula [I]
[0011] 8  R2 R3 R1 R4  R13 R14 Y MQ]  



R12 R5 R11 / Rs ...W  R10 R9 R8 R7 [0012]  wherein,
R3 is hydrogen, R1, R2 and R4 each is selected from a
hydrocarbon group or a silicon-containing group, each
of R5, 5 R6, R7, R8, R9, R10, R11, R12 R13 and R14,
which is selected from  hydrogen, a hydrocarbon group
and a silicon-containing group,  may be same or
different from each. other, and adjacent groups  from
R5 to R14 may be bonded to each other to form a ring.
M  is a Group 4 transition metal, Y is a carbon atom,
Q may be 10 selected from halogen, a hydrocarbon
group, an anionic ligand  and a neutral ligand
capable of coordinating with a lone  electron pair,
which may be selected in the same combination  or
different combination, and j is an integer of 1 to 4.
It is also possible to produce an olefin polymer with
high  15 activity by polymerizing one or more monomer
selected from  ethylene and a-olefins in the presence
of a catalyst for olefin  polymerization containing
the transition metal compound. 9  Effect of the
Invention [0013]  The transition metal compound
according to the present  invention, which has a
ligand in which a fluorenyl ring and a 5
cyclopentadienyl ring having one other substituent in
addition  



to both adjacent sides of the bridged part thereof
are bridged,  is new for a catalyst component for
olefin polymerization, and  the use of a catalyst for
olefin polymerization containing the  transition
metal compound provides a process for producing a 10
useful olefin polymer with high efficiency. In
particular, the  process is characterized in that the
production of a  low-molecular weight or
middle-molecular weight olefin polymer  having a high
melting point is possible with a relatively small
quantity of hydrogen than in the known processes. 15
Best Mode for Carrying Out the Invention  [0014]
Hereinafter, a transition metal compound represented
by  the above general formula [I], examples of the
preferred 20 transition metal compound, a process for
producing the  transition metal compound of the
present invention, a preferred  embodiment for
employing the transition metal compound of the
present invention to a catalyst for olefin
polymerization, and  finally a process for producing
an olefin polymer in the 10  presence of a catalyst
for olefin polymerization containing the  transition
metal compound of the present invention, will be
described one after another. [0015]  5 Transition
Metal Compound 



The transition metal compound of the present
invention  is represented by the above general
formula [I] . R3 is hydrogen,  R1, R2 and R4 each is
selected from a hydrocarbon group or a
silicon-containing group, each of R5, R6, R7, Re, R9,
Rio, R", 10 R12, R13 and R14, which is selected from
hydrogen, a hydrocarbon  group and
a.silicon-containing group, may be same or different
from each other, and adjacent groups from R5 to R14
may be bonded  to each other to form a ring. Examples
of the above-mentioned hydrocarbon group 15 include a
linear chain hydrocarbon group such as a methyl
group,  an ethyl group, an n-propyl group, an allyl
group, an n-butyl  group, an n-pentyl group, an
n-hexyl group, an n-heptyl group,  an n-octyl group,
an n-nonyl group, an n-decanyl group; a  branched
hydrocarbon group such as an isopropyl group, a 20
tert-butyl group, an amyl group, a 3-methylpentyl
group, a  1,1-diethylpropyl group, a
1,1-dimethylbutyl group, a  1-methyl-l-propylbutyl
group, a 1,1-propylbutyl group, a
1,1-dimethyl-2-methypropyl group, a
1-methyl-l-isopropyl-2-methylpropyl group; a cyclic
saturated 11  hydrocarbon group such as a cyclopentyl
group, a cyclohexyl  group, a cycloheptyl group, a
cyclooctyl group, a norbornyl  group, an adamantyl
group, a methylcyclohexyl group, a  methyladamanthyl
group; a cyclic unsaturated hydrocarbon group 5 such
as a phenyl group, a tolyl group, a naphthyl group, a



biphenyl group, a phenanthryl group, an anthracenyl
group; a  saturated hydrocarbon group substituted by
a cyclic unsaturated  hydrocarbon group such as a
benzyl group, a cumyl group, a  1,1-diphenylethyl
group, a triphenylmethyl group; a 10
heteroatom-containing hydrocarbon group such as a
methoxy group,  an ethoxy group, a phenoxy group, a
furyl group, an N-methylamino  group, an
N,N-dimethylamino group, an N-phenylamino group, a
pyrrolyl group, a thienyl group; a silicon-containing
group  such as a trimethylsilyl group, a
triethylsilyl group, a 15 dimethylphenylsilyl group,
a triphenylsilyl group. Adjacent  groups from R5 to
R12 on a fluorenyl ring a may be bonded to each
other to form a ring. Examples of the substituted
fluorenyl  group like this include a benzofluorenyl
group, a dibenzofluorenyl group, an
octahydrodibenzofluorenyl group,  20 an
octamethyloctahydrodibenzofluorenyl group, an
octamethyltetrahydrodicyclopentafluorenyl group and a
hexamethyltrihydrodicyclopenta[b,h]fluorenyl group.
[0016]  In the above-mentioned general formula [I],
R2, which is 12  a substituent on a cyclopentadienyl
ring, is preferably a  hydrocarbon group having 4 to
20 carbon atoms. The hydrocarbon  group having 4 to
20 carbon atoms may be exemplified by the
above-mentioned hydrocarbon group. R1 and R4, which
are 5 substituents on a cyclopentadienyl ring, is
preferably a  



hydrocarbon group having Ito4carbon atom(s). The
hydrocarbon  group having 1 to 4 carbon atom(s) may
be exemplified by the  above-mentioned hydrocarbon
group. [0017]  10 R2 is more preferably a bulky
substituent like a  tert-butyl group, a
methylcyclohexyl group, a methyladamantyl  group
etc., R1 and R4 is more preferably a substituent
which  is sterically-smaller than R2 like a methyl
group, an ethyl group,  an n-propyl group and an
isopropyl group. Herein, the term 15
`sterically-small' means that the volume that the
substituent  occupies is small. [0018]  In the
above-mentioned general formula [I] , Y is a carbon
atom which bridges between a cyclopentadienyl ring
and a 20 fluorenyl ring. R13 and R14, which are
substituents on Y, is  preferably a hydrocarbon group
having 1 to 20 carbon atom(s).  The hydrocarbon group
having 1 to 20 carbon atom(s) may be  exemplified by
the above-mentioned hydrocarbon group. These  groups
may be same or different from each other and be
bonded 13  to each other to form a ring. Examples of
the substituent bonded  to R13 and R14 each other to
form a ring include a cyclopentylidene  group, a
cyclohexylidene group, a cycloheptylidene group, a
fluorenilidene group, a 10-hydroanthracenylidene
group, a 5 dibenzocycloheptadienylidene group and the
like.  



[0019] In the above-mentioned general formula [I], M
is a Group  4 transition metal, and specific examples
thereof include Ti,  Zr, Hf and the like. Q may be
selected from halogen, a 10 hydrocarbon group, an
anionic ligand and a neutral ligand  capable of
coordinating with a lone electron pair, which may  be
selected in the same combination or different
combination.  And j is an integer of 1 to 4, when j
is 2 or more, Q may be  same or different from each
other. Specific examples of the 15 halogen include
fluorine, chlorine, bromine and iodine.  Specific
examples of the hydrocarbon group include the same as
the above-mentioned. Specific examples of the anionic
ligand  include an alkoxy group such as methoxy,
tert-butoxy and  phenoxy; a carboxylate group such as
acetate and benzoate; a 20 sulfonate group such as
mesylate and tosilate; an amide group  such as
dimethylamide, diisopropylamide, methylanilide and
diphenylamide; and the like. Specific examples of the
neutral  ligand capable of coordinating with a lone
electron pair include  an organic phosphorous
compound such as trimethyl phosphine, 14  triethyl
phosphene, triphenyl phosphine and diphenyl methyl
phosphine; ethers such as tetrahydrofuran,
diethylether,  dioxane and 1,2-dimethoxyethane and
the like. At least one Q  is preferably halogen or an
alkyl group. 5 [0020] 



Examples of the preferred transition metal compound
of  the present invention include
isopropylidene(3-test-butyl-2,5-dimethylcyclopentadie
nyl)(f  luorenyl)zirconium dichloride, 10
cyclohexylidene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride,
phenylmethylene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl) 15 (fluorenyl)zirconium dichloride,
naphthylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl  )(fluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-dimethylcyclopentadienyl)(
fluore  nyl)zirconium dichloride, 20
p-fluorophenylmethylene(3-tert-butyl-2,5-dimethylcycl
openta  dienyl)(fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-dimethyl
cyclop  entadienyl)(fluorenyl)zirconium dichloride,
(phenyl) (methyl)methylene (3-tert-butyl-2,
5-dimethylcyclopen  -- r 15
tadienyl)(luorenyl)zirconium dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-dimethylc
yclope  ntadienyl)(fluorenyl)zirconipm dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-dimethylcyc
lopent 



5 adienyl)(fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl  )(fluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopen
tadien  yl)(fluorenyl)zirconium dichloride, 10
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-dime  thylcyclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-dimethy
lcyclo  pentadienyl)(fluorenyl)zirconium dichloride,
bis(p-test-butylphenyl)methylene(3-tert-butyl-2,5-dim
ethylc 15 yclopentadienyl)(fluorenyl)zirconium
dichloride,
isopropylidene(3-tert-butyl-2,5-diethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
cyclohexylidene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(f  luorenyl)zirconium dichloride, 20
phenylmethylene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(f  luorenyl)zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride,
naphthylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl) 16  (fluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-diethylcyclopentadienyl)(f
luoren  yl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-diethylcyclo
pentad  



5 ienyl)(fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-diethylc
yclope  ntadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-diethylcyc
lopent  adienyl)(fluorenyl)zirconium dichloride, 10
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-diethylcy
clopen  tadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2;
5-diethylcyclopenta  dienyl)(fluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl) 15 (fluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopent
adieny  1)(fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-diet  hylcyclopentadienyl)(fluorenyl)zirconium
dichloride, 20
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-diethyl
cyclop  entadienyl)(fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-die
thylcy  clopentadienyl)(fluorenyl)zirconium
dichloride,
isopropylidene(3-tert-butyl-2-ethyl-5-methylcyclopent
adieny 17  1)(fluorenyl)zirconium dichloride,
cyclohexylidene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien  yl)(fluorenyl)zirconium dichloride,
phenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien 



5 yl)(fluorenyl)zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcyclope
ntadie  nyl)(fluorenyl)zirconium dichloride,
naphthylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi  enyl)(fluorenyl)zirconium dichloride, 10
p-trifluoromethylphenyl
methylene(3-tert-butyl-2-ethyl-5-methylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2-ethyl-5-methyl
cyclop  entadienyl)(luorenyl)zirconium dichloride, 15
p-tert-butylphenylmethylene(3-tert-butyl-2-ethyl-5-me
thylcy  clopentadienyl)(fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-meth
ylcycl  opentadienyl)(fluorenyl)zirconium dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-met
hylcyc 20 lopentadienyl)(fluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2-ethyl-5-methy
lcyclo  pentadienyl)(fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi  enyl)(fluorenyl)zirconium dichloride, 18
di-p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcycl
openta  dienyl)(fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2-
ethyl- 5-methylcyclopentadienyl)(fluorenyl) zirconium
dichloride, 



5
bis(p-chlorophenylmethylene)(3-tert-butyl-2-ethyl-5-m
ethylc  yclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-tert-buthylphenyl)methylene(3-tert-butyl-2-ethy
l-5-me  thylcyclopentadienyl)(fluorenyl)zirconium
dichloride,
isopropylidene(2,3,5-trimethylcyclopentadienyl)(fluor
enyl)z  10 irconium dichloride,
cyclohexylidene(2,3,5-trimethylcyclopentadienyl)(fluo
renyl)  zirconium dichloride,
phenylmethylene(2,3,5-trimethylcyclopentadienyl)(fluo
renyl)  zirconium dichloride, 15
p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(flu
orenyl  )zirconium dichloride,
naphthylmethylene(2,3,5-trimethylcyclopentadienyl)(fl
uoreny  1)zirconium dichloride,
p-trifluoromethylphenyl
methylene(2,3,5-trimethylcyclopentadienyl)(fluorenyl)
zircon  20 ium dichloride,
p-fluorophenylmethylene(2,3,5-trimethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(2,3,5-trimethylcyclopenta
dienyl  )(fluorenyl)zirconium dichloride, 19
(phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride,
(p-tolyl)(methyl)methylene(2,3,5-trimethylcyclopentad
ienyl)  (fluorenyl)zirconium dichloride, 



5
(phenyl)(ethyl)methylene(2,3,5-trimethylcyclopentadie
nyl)(f  luorenyl)zirconium dichloride,
diphenylmethylene(2,3,5-trimethylcyclopentadienyl)(fl
uoreny  1)zirconium dichloride,
di-p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(
fluore  10 nyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(2,3,5-trimethyl
cyclop  entadienyl)(fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(2,3,5-trimethylcyclopent
adieny  1)(fluorenyl)zirconium dichloride, 15
bis(p-tert-butylphenyl)methylene(2,3,5-trimethylcyclo
pentad  ienyl)(fluorenyl)zirconium dichloride,
isopropylidene(3-isopropyl-2,5-dimethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
cyclohexylidene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(f 20 luorenyl)zirconium dichloride,
phenylmethylene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(f  luorenyl)zirconium dichloride,
p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride, 20
naphthylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)  (fluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-isopropyl-2,5-dimethylcyclopentadienyl)(f
luoren  yl)zirconium dichloride, 



5
p-fluorophenylmethylene(3-isopropyl-2,5-dimethylcyclo
pentad  ienyl)(fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-isopropyl-2,5-dimethylc
yclope  ntadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-isopropyl-2,5-dimethylcyc
lopent 10 adienyl)(fluorenyl)zirconium dichloride,
(p-tolyl)(methyl)methylene(3-isopropyl-2,5-dimethylcy
clopen  tadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-isopropyl-2,5-dimethylcycl
openta  dienyl)(fluorenyl)zirconium dichloride, 15
diphenylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)  (fluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopent
adieny  1)(fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-isopropyl-2,5
-dimet 20 hylcyclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-isopropyl-2,5-dimethyl
cyclop  entadienyl)(fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-isopropyl-2,5-dime
thylcy  clopentadienyl)(fluorenyl)zirconium
dichloride, 21
isopropylidene(3-trimethylsilyl-2,5-dimethylcyclopent
adieny  1)(fluorenyl)zirconium dichloride,
cyclohexylidene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl)(fluorenyl)zirconium dichloride, 



5
phenylmethylene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl)(fluorenyl)zirconium dichloride,
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclope
ntadie  nyl)(fluorenyl)zirconium dichloride,
naphthylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi 10 enyl)(fluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-trimethylsilyl-2,5-dimethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-trimethylsilyl-2,5-dimethyl
cyclop 15 entadienyl)(fluorenyl)zirconium dichloride;
p-tert-butylphenylmethylene(3-trimethylsilyl-2,5-dime
thylcy  clopentadienyl)(fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-trimethylsilyl-2,5-dimeth
ylcycl  opentadienyl)(fluorenyl)zirconium dichloride,
20
(p-tolyl)(methyl)methylene(3-trimethylsilyl-2,5-dimet
hylcyc  lopentadienyl)(fluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-trimethylsilyl-2,5-dimethy
lcyclo  pentadienyl)(fluorenyl)zirconium dichloride,
diphenylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi 22  enyl)(fluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcycl
openta  dienyl)(fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-trimethylsily
l-2,5 



5 dimethylcyclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-trimethylsilyl-2,5-dim
ethylc  yclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-trimethylsilyl-2,5
-dimet  hylcyclopentadienyl)(fluorenyl)zirconium
dichloride, 10
isopropylidene(3-phenyl-2,5-dimethylcyclopentadienyl)
(fluor  enyl)zirconium dichloride,
cyclohexylidene(3-phenyl-2,5-dimethylcyclopentadienyl
)(fluo  renyl)zirconium dichloride,
phenylmethylene(3-phenyl-2,5-dimethylcyclopentadienyl
)(fluo  15 renyl)zirconium dichloride,
p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(flu  orenyl)zircon.ium dichloride,
naphthylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride,
p-trifluoromethylphenyl 20
methylene(3-phenyl-2,5-dimethylcyclopentadienyl)(fluo
renyl)  zirconium dichloride,
p-fluorophenylmethylene(3-phenyl-2,5-dimethylcyclopen
tadien  yl)(fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-phenyl-2,5-dimethylcycl
openta dienyl)(fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclop
entadi  enyl)(fluorenyl)zirconium dichloride,
(p-tolyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclo
pentad 5 ienyl)(fluorenyl)zirconium dichloride,  



(phenyl)(ethyl)methylene(3-phenyl-2,5-dimethylcyclope
ntadie  nyl)(fluorenyl)zirconium dichloride,
diphenylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(fl  uorenyl)zirconium dichloride, 10
di-p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadi
enyl)(  fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-phenyl-2,5-di
methyl  cyclopentadienyl)(fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-phenyl-2,5-dimethylcyc
lopent 15 adienyl)(fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-phenyl-2,5-dimethy
lcyclo  pentadienyl)(fluorenyl)zirconium dichloride,
isopropylidene(3-(adamantylmethyl)-2,5-dimethylcyclop
entadi  enyl)(fluorenyl)zirconium dichloride, 20
cyclohexylidene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad  ienyl)(fluorenyl)zirconium dichloride,
phenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad  ienyl)(fluorenyl)zirconium dichloride,
p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylcycl
openta 24  dienyl)(fluorenyl)zirconium dichloride,
naphthylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent  adienyl)(fluorenyl)zirconium dichloride,
p-trifluoromethylphenyl 5
methylene(3-(adamantylmethyl)-2,5-dimethylcyclopentad
ienyl)  



(fludrenyl)zirconium dichloride,
p-fluorophenylmethylene(3-(adamantylmethyl)-2,5-dimet
hylcyc  lopentadienyl)(fluorenyl)zirconium
dichloride, p- tert -but ylphenylmethylene (3-
(adamant ylmethyl) -2, 5-dimethy  10
lcyclopentadienyl)(fluorenyl)zirconium dichloride,
(phenyl) (methyl) methylene (3- (adamantylmethyl) -2,
5-dimethylc  yclopentadienyl)(fluorenyl)zirconium
dichloride, (p-tolyl) (methyl) methylene (3-
(adamantylmethyl) -2, 5-dimethyl
cyclopentadienyl)(fluorenyl)zirconium dichloride, 15
(phenyl) (ethyl) methylene (3- (adamantylmethyl) -2,
5-dimethylcy  clopentadienyl)(fluorenyl)zirconium
dichloride,  diphenylmethylene(3-(adamantylmethyl)
-2, 5-dimethylcyclopent  adienyl)(fluorenyl)zirconium
dichloride,  di-p-tolylmethylene (3-
(adamantylmethyl) -2, 5-dimethylcyclope 20
ntadienyl)(fluorenyl)zirconium dichloride, bis
(m-trif luoromethylphenyl)methylene (3-
(adamantylmethyl) -2
,5-dimethylcyclopentadienyl)(fluorenyl)zirconium
dichloride,  bis (p-chlorophenylmethylene) (3-
(adamantylmethyl) -2, 5-dimeth
ylcyclopentadienyl)(fluorenyl)zirconium dichloride, '
25
bis(p-tert-butylphenyl)methylene(3-(adamantylmethyl)-
2,5-di  methylcyclopentadienyl)(fluorenyl)zirconium
dichloride,
isopropylidene(3-tert-butyl-2,5-dimethylcyclopentadie
nyl)(2  ,7-di-tert-butylfluorenyl)zirconium
dichloride, 



5
cyclohexylidene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  2,7-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl) 10 (2,7-di-tert-butylluorenyl)zirconium
dichloride,
naphthymethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl)  (2,7-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-dimethylcyclopentadienyl)(
2,7-di  15 -tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-dimethylcycl
openta  dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-dimethyl
cyclop
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 20
(phenyl)(methyl)methylene(3-tert-butyl-2,5-dimethylcy
clopen
tadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-dimethylc
yclope
ntadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-dimethylcyc
lopent 26
adienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl  )(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopen
tadien 



5 yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-dime
thylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirc
onium  dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-dimethy
lcyclo  10
pentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-dim
ethylc
yclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 15
isopropylidene(3-tert-butyl-2,5-diethylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(2  ,7-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(2 20 ,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopentadi
enyl)(  2,7-di-tert-butylluorenyl)zirconium
dichloride,
naphthylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)  (2,7-di-tert-butylluorenyl)zirconium
dichloride, 27  p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-diethylcyclopentadienyl)(2
,7-di- tert-butylfluorenyl) zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-diethylcyclo
pentad 



5 ienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-diethylc
yclope
ntadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-diethylcyc
lopent  adienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 10
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-diethylcy
clopen
tadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-diethylcycl
openta  dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl) 15 (2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopent
adieny  1)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-diet
hylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirco
nium  20 dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-diethyl
cyclop
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-die
thylcy
clopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
28  dichloride,
isopropylidene(3-tert-butyl-2-ethyl-5-methylcyclopent
adieny  1)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien 



5 yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien  yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcyclope
ntadie  nyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 10
naphthylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi  enyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-tert-butyl-2-ethyl-5-methylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride, 15
p-fluorophenylmethylene(3-tert-butyl-2-ethyl-5-methyl
cyclop
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2-ethyl-5-me
thylcy
clopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,  20
(phenyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-meth
ylcycl
opentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-met
hylcyc
lopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
29  dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2-ethyl-5-methy
lcyclo
pentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 



5
diphenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi  enyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcycl
openta  dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2-
ethyl 10
5-methylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)
zircon  ium dichloride, bis (p-chlorophenylmethylene)
(3-tert-butyl-2-ethyl-5-methylc  yclopentadienyl)
(2,7-di-tert-butylfluorenyl) zirconium  dichloride,
15
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2-ethyl
-5-met  hylcyclopentadienyl)
(2,7-di-tert-butylfluorenyl) zirconium  dichloride,
isopropylidene(2,3,5-trimethylcyclopentadienyl)
(2,7-di-tert  -butylfluorenyl)zirconium dichloride,
20 cyclohexylidene (2, 3,
5-trimethylcyclopentadienyl) (2, 7 -di-ter
t-butylfluorenyl)zirconium dichloride,
phenylmethylene (2, 3, 5-trimethylcyclopentadienyl)
(2, 7-di-ter  t-butylfluorenyl)zirconium dichloride,
p-tolylmethylene (2, 3, 5-trimethylcyclopentadienyl)
(2, 7-di-te 30  rt-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(2,3,5-trimethylcyclopentadienyl)(2,
7-di-t  ert-butylfluorenyl)zirconium dichloride,
p-trifluoromethylphenyl 



5
methylene(2,3,5-trimethylcyclopentadienyl)(2,7-di-ter
t-buty  lfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(2,3,5-trimethylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(2,3,5-trimethylcyclopenta
dienyl 10 )(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadi
enyl)(  2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(2,3,5-trimethylcyclopentad
ienyl)  (2,7-di-tert-butylfluorenyl)zirconium
dichloride, 15
(phenyl)(ethyl)methylene(2,3,5-trimethylcyclopentadie
nyl)(2  ,7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(2,3,5-trimethylcyclopentadienyl)(2,
7-di-t  ert-butylfluorenyl) zirconium dichloride,
di-p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(
2,7-di 20 -tert-butylfluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(2,3,5-trimethyl
cyclop
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(2,3,5-trimethylcyclopent
adieny  1)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 31
bis(p-tert-butylphenyl)methylene(2,3,5-trimethylcyclo
pentad  ienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
isopropylidene(3-isopropyl-2,5-dimethylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride, 



5
cyclohexylidene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(2  ,7-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(2  ,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopentadi
enyl)( 10 2,7-di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)  (2,7-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-isopropyl-2,5-dimethylcyclopentadienyl)(2
,7-di- 15 tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-isopropyl-2,5-dimethylcyclo
pentad  ienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-isopropyl-2,5-dimethylc
yclope
ntadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 20
(phenyl)(methyl)methylene(3-isopropyl-2,5-dimethylcyc
lopent  adienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(3-isopropyl-2,5-dimethylcy
clopen
tadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-isopropyl-2,5-dimethylcycl
openta 32
dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene.(3-isopropyl-2,5-dimethylcyclopenta
dienyl)  (2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopent
adieny 



5 1)(2,7-di-tert-butylfluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-isopropyl-2,5
-dimet
hylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirco
nium  dichloride,
bis(p-chlorophenylmethylene)(3-isopropyl-2,5-dimethyl
cyclop  10
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-isopropyl-2,5-dime
thylcy
clopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
isopropylidene(3-trimethylsilyl-2,5-dimethylcyclopent
adieny  15 1)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 20
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclope
ntadie  nyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi  enyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl 33
methylene(3-trimethylsilyl-2,5-dimethylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride,
p-fluorophenylmethylene(3-trimethylsilyl-2,5-dimethyl
cyclop
entadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 



5
p-tert-butylphenylmethylene(3-trimethylsilyl-2,5-dime
thylcy
clopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-trimethylsilyl-2,5-dimeth
ylcycl
opentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
10 dichloride,
(p-tolyl)(methyl)methylene(3-trimethylsilyl-2,5-dimet
hylcyc
lopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-trimethylsilyl-2,5-dimethy
lcyclo  15
pentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi  enyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcycl
openta 20
dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-trimethylsily
l-2,5-
dimethylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)
zircon  ium dichloride,
bis(p-chlorophenylmethylene)(3-trimethylsilyl-2,5-dim
ethylc 34
yclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-trimethylsilyl-2,5
-dimet
hylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirco
nium  



5 dichloride,
isopropylidene(3-phenyl-2,5-dimethylcyclopentadienyl)
(2,7-d  i-tert-butylfluorenyl)zirconium dichloride,
cyclohexylidene(3-phenyl-2,5-dimethylcyclopentadienyl
)(2,7- di-tert-butylfluorenyl)zirconium dichloride,
10
phenylmethylene(3-phenyl-2,5-dimethylcyclopentadienyl
)(2,7- di-tert-butylfluorenyl)zirconium dichloride,
p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(2,7  -di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(2, 15 7-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-phenyl-2,5-dimethylcyclopentadienyl)(2,7-
di-ter  t-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-phenyl-2,5-dimethylcyclopen
tadien 20 yl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-phenyl-2,5-dimethylcycl
openta  dienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclop
entadi  enyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 35
(p-tolyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclo
pentad  ienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-phenyl-2,5-dimethylcyclope
ntadie  nyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 



5
diphenylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(2,  7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadi
enyl)(  2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-phenyl-2,5-di
methyl 10
cyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconiu
m  dichloride,
bis(p-chlorophenylmethylene)(3-phenyl-2,5-dimethylcyc
lopent  adienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-phenyl-2,5-dimethy
lcyclo 15 pentadienyl) (2,7-di-tert-butylfluorenyl)
zirconium  dichloride,
isopropylidene(3-(adamantylmethyl)-2,5-dimethylcyclop
entadi  enyl) (2,7-di-tert-butylfluorenyl) zirconium
dichloride,
cyclohexylidene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad 20 ienyl) (2,7-di-tert-butylfluorenyl)
zirconium dichloride,
phenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad  ienyl) (2,7-di-tert-butylfluorenyl) zirconium
dichloride,  p-tolylmethylene (3- (adamantylmethyl)
-2,5-dimethylcyclopenta  dienyl)
(2,7-di-tert-butylfluorenyl) zirconium dichloride, 36
naphthylmethylene(3-(adamantylmethyl-)-2,5-dimethylcy
clopent
adienyl)(2,7-di-test-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-(adamantylmethyl)-2,5-dimethylcyclopentad
ienyl)  



5 (2,7-di-tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-(adamantylmethyl)-2,5-dimet
hylcyc
lopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-(adamantylmethyl)-2,5-d
imethy  10
lcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconi
um  dichloride,
(phenyl)(methyl)methylene(3-(adamantylmethyl)-2,5-dim
ethylc
yclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 15
(p-tolyl)(methyl)methylene(3-(adamantylmethyl)-2,5-di
methyl
cyclopentadienyl)(2,7-di-tert-butylfluorenyl)zirconiu
m  dichloride,
(phenyl)(ethyl)methylene(3-(adamantylmethyl)-2,5-dime
thylcy
clopentadienyl)(2,7-di-tert-butylfluorenyl)zirconium
20 dichloride,
diphenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent  adienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylc
yclope
ntadienyl)(2,7-di-tert-butylfluorenyl)zirconium
dichloride, 37
bis(m-trifluoromethylphenyl)methylene(3-(adamantylmet
hyl)-2
5-dimethylcyclopentadienyl)(2,7-di-tert-butylfluoreny
l)zir  conium dichloride,
bis(p-chlorophenylmethylene)(3-(adamantylmethyl)-2,5-
dimeth  



5
ylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zircon
ium  dichloride,
bis(p-tert-butylphenyl)methylene(3-(adamantylmethyl)-
2,5-di
methylcyclopentadienyl)(2,7-di-tert-butylfluorenyl)zi
rconiu  m dichloride, 10
isopropylidene(3-tert-butyl-2,5-dimethylcyclopentadie
nyl)(3  ,6-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  3,6-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)( 15 3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl  )(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 20 p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-dimethylcyclopentadienyl)(
3,6-di  -tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-dimethylcycl
openta  dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 38
p-tert-butylphenylmethylene(3-tert-butyl-2,5-dimethyl
cyclop
entadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-dimethylcy
clopen
tadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 



5
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-dimethylc
yclope
ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-dimethylcyc
lopent  adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl 10 )(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopen
tadien  yl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-dime
thylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirc
onium  15 dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-dimethy
lcyclo
pentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-dim
ethylc  20
yclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
isopropylidene(3-tert-butyl-2,5-diethylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(3 39  ,6-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(3  ,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopentadi
enyl)( 



5 3,6-di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-diethylcyclopentadienyl)(3
,6-di- 10 tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-diethylcyclo
pentad  ienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-diethylc
yclope
ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 15
(phenyl)(methyl)methylene(3-tert-butyl-2,5-diethylcyc
lopent  adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-diethylcy
clopen
tadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-diethylcycl
openta 20
dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopent
adieny  1)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 40
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-diet
hylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirco
nium  dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-diethyl
cyclop  



5 ehtadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-die
thylcy
clopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
isopropylidene(3-tert-butyl-2-ethyl-5-methylcyclopent
adieny  10 1)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien  yl)(3,6-di-tert-butylluorenyl)zirconium
dichloride,
phenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien  yl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 15 p-tolylmethylene
(3-tert-butyl-2-ethyl-5-methylcyclopentadie
nyl)(3,6-di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene (3-tert-butyl -2 -ethyl
-5-methylcyclopentadi
enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl 20 methylene
(3-tert-butyl-2-ethyl -5-methylcyclopentadienyl)(3,
6-di-tert-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-tert-butyl -2-ethyl
-5-methyl cyclop  entadienyl) (3, 6-di-tert-butylf
luorenyl) zirconium dichloride,
p-tert-butylphenylmethylene
(3-tert-butyl-2-ethyl-5-methylcy 41
clopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-meth
ylcycl
opentadienyl)(3,6-di-tert-butylfluorenyl)zirconium  



5 dichloride,
(p-tolyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-met
hylcyc
lopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2-ethyl-5-methy
lcyclo  10
pentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi  enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcycl
openta 15
dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2-
ethyl-
5-methylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)
zircon  ium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2-ethyl-5-m
ethylc  20
yclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2-ethyl
-5-met
hylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirco
nium  dichloride, 42
isopropylidene(2,3,5-trimethylcyclopentadienyl)(3,6-d
i-tert  -butylfluorenyl)zirconium dichloride,
cyclohexylidene(2,3,5-trimethylcyclopentadienyl)(3,6-
di-ter  t-butylfluorenyl)zirconium dichloride, 



5
phenylmethylene(2,3,5-trimethylcyclopentadienyl)(3,6-
di-ter  t-butylfluorenyl)zirconium dichloride,
p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(3,6
-di-te  rt-butylfluorenyl)zirconium dichloride,
naphthylmethylene(2,3,5-trimethylcyclopentadienyl)(3,
6-di-t 10 ert-butylfluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(2,3,5-trimethylcyclopentadienyl)(3,6-di-ter
t-buty  1luorenyl)zirconium dichloride,
p-flurophenylmethylene(2,3,5-trimethylcyclopentadieny
l)(3,6 15 -di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(2,3,5-trimethylcyclopenta
dienyl  )(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadi
enyl)(  3,6-di-tert-butylfluorenyl)zirconium
dichloride, 20
(p-tolyl)(methyl)methylene(2,3,5-trimethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(2,3,5-trimethylcyclopentadie
nyl)(3  ,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(2,3,5-trimethylcyclopentadienyl)(3,
6-di-t 43  ert-butylfluorenyl)zirconium dichloride,
di-p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(
3,6-di  -tert-butylfluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(2,3,5-trimethyl
cyclop 



5 entadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(2,3,5-trimethylcyclopent
adieny  1)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(2,3,5-trimethylcyclo
pentad  ienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 10
isopropylidene(3-isopropyl-2,5-dimethylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(3  ,6-di-tent-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(3 15 ,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopentadi
enyl)(  3,6-di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride, 20 p-trifluoromethylphenyl methylene
(3-isopropyl-2, 5-dimethylcyclopentadienyl) (3, 6-di-
tert-butyifluorenyl) zirconium dichloride,
p-fluorophenylmethylene(3-isopropyl-2,5-dimethylcyclo
pentad  ienyl) (3, 6-di-tert-butylf luorenyl)
zirconium dichloride, 44
p-tert-butylphenylmethylene(3-isopropyl-2,5-dimethylc
yclope
ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-isopropyl-2,5-dimethylcyc
lopent  adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 



5
(p-tolyl)(methyl)methylene(3-isopropyl-2,5-dimethylcy
clopen
tadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(3-isopropyl-2,5-dimethylcycl
openta  dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl) 10 (3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopent
adieny  1)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-isopropyl-2,5
-dimet
hylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirco
nium  15 dichloride,
bis(p-chlorophenylmethylene)(3-isopropyl-2,5-dimethyl
cyclop
entadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-isopropyl-2,5-dime
thylcy
clopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
20 dichloride,
isopropylidene(3-trimethylsilyl-2,5-dimethylcyclopent
adieny  1)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,  cyclohexylidene (3-trimethylsilyl-2,
5-dimethylcyclopentadien
yl)(3,6-di-tert-butylfluorenyl)zirconium dichloride,
45
phenylmethylene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclope
ntadie  nyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 



5
naphthylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi  enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-trimethylsilyl-2,5-dimethylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium
dichloride, 10
p-fluorophenylmethylene(3-trimethylsilyl-2,5-dimethyl
cyclop
entadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,  p-tert-butylphenylmethylene
(3-trimethylsilyl-2, 5-dimethylcy  clopentadienyl)
(3, 6-di-tert-butylf luorenyl) zirconium dichloride,
15 (phenyl)
(methyl)methylene(3-trimethylsilyl-2,5-dimethylcycl
opentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, (p-tolyl)
(methyl)methylene(3-trimethylsilyl-2,5-dimethylcyc
lopentadienyl) (3,6-di-tert-butylfluorenyl) zirconium
20 dichloride, (phenyl) (ethyl)
methylene(3-trimethylsilyl-2,5-dimethylcyclo
pentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, diphenylmethylene (3-trimethylsilyl-2,
5-dimethylcyclopentadi 46
enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcycl
openta  dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-trimethylsily
l-2,5 



5
dimethylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)
zircon  ium dichloride,
bis(p-chlorophenylmethylene)(3-trimethylsilyl-2,5-dim
ethylc
yclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 10
bis(p-tert-butylphenyl)methylene(3-trimethylsilyl-2,5
-dimet
hylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirco
nium  dichloride,
isopropylidene(3-phenyl-2,5-dimethylcyclopentadienyl)
(3,6-d  i-tert-butylfluorenyl)zirconium dichloride,
15
cyclohexylidene(3-phenyl-2,5-dimethylcyclopentadienyl
)(3,6- di-tert-butylfluorenyl)zirconium dichloride,
phenylmethylene(3-phenyl-2,5-dimethylcyclopentadienyl
)(3,6- di-tert-butylfluorenyl)zirconium dichloride,
p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(3,6 20 -di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium
dichloride,  p-trifluoromethylphenyl
methylene(3-phenyl-2,5-dimethylcyclopentadienyl)(3,6-
di-ter 47  t-butylfluorenyl)zirconium dichloride,
p-fluorophenylmethylene(3-phenyl-2,5-dimethylcyclopen
tadien  yl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tert-butylphenylmethylene(3-phenyl-2,5-dimethylcycl
openta 



5 dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclop
entadi  enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
(p-tolyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclo
pentad  ienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 10
(phenyl)(ethyl)methylene(3-phenyl-2,5-dimethylcyclope
ntadie  nyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(3,  6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadi
enyl)( 15 3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-phenyl-2,5-di
methyl
cyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconiu
m  dichloride,
bis(p-chlorophenylmethylene)(3-phenyl-2,5-dimethylcyc
lopent  20
adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-phenyl-2,5-dimethy
lcyclo
pentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
isopropylidene(3-(adamantylmethyl)-2,5-dimethylcyclop
entadi 48  enyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
cyclohexylidene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad  ienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
phenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad 



5 ienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylcycl
openta  dienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
naphthylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent  adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,  10 p-trifluoromethylphenyl
methylene(3-(adamantylmethyl)-2,5-dimethylcyclopentad
ienyl)  (3,6-di-tert-butylfluorenyl)zirconium
dichloride,
p-fluorophenylmethylene(3-(adamantylmethyl)-2,5-dimet
hylcyc
lopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
15 dichloride, p-tert-butylphenylmethylene (3-
(adamant ylmethyl) -2, 5-dimethy
lcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconi
um  dichloride, (phenyl) (methyl) methylene (3-
(adamantylmethyl) -2, 5-dimethylc  20
yclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, (p-tolyl) (methyl) methylene (3- (adamant
ylmethyl) -2, 5-dimethyl
cyclopentadienyl)(3,6-di-tert-butylfluorenyl)zirconiu
m  dichloride, 49  (phenyl) (ethyl) methylene (3-
(adamant ylmethyl) -2, 5-dimethylcy
clopentadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent  



5 adienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylc
yclope
ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-(adamantylmet
hyl)-2
,5-dimethylcyclopentadienyl)(3,6-di-tert-butylfluoren
yl)zir  10 conium dichloride,
bis(p-chlorophenylmethylene)(3-(adamantylmethyl)-2,5-
dimeth
ylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zircon
ium  dichloride,
bis(p-tert-butylphenyl)methylene(3-(adamantylmethyl)-
2,5-di  15
methylcyclopentadienyl)(3,6-di-tert-butylfluorenyl)zi
rconiu  in dichloride,
isopropylidene(3-tert-butyl-2,5-dimethylcyclopentadie
nyl)(1
,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluor
enyl)z  irconium dichloride, 20
cyclohexylidene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluo
renyl)  zirconium dichloride,
phenylmethylene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluo
renyl) 50  zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride, 



5
naphthylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl
)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fl
uoreny  1)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-dimethylcyclopentadienyl)(
1,1,4,
4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)
zircon  10 ium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-dimethylcycl
openta
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl  uorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-dimethyl
cyclop  15
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-dimethylcy
clopen
tadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenz
o[b,h]  fluorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-dimethylc
yclope
ntadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodiben
zo[b,h  ]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-dimethylcyc
lopent  adienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]f
51  luorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl
)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fl
uoreny  1)zirconium dichloride, 



5
di-p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopen
tadien
yl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]
fluore  nyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-dime
thylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloct
ahydro  10 dibenzo[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-dimethy
lcyclo
pentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodib
enzo[b  ,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-dim
ethylc  15
yclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydr
odiben  zo[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-2,5-diethylcyclopentadien
yl)(1,  1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b, h] f luorenyl) zi
rconium dichloride, 20
cyclohexylidene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(1  ,1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b, h] f luorenyl) z
irconium dichloride,
phenylmethylene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(1
,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluor
enyl)z 52  irconium dichloride,
p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluo
renyl)  zirconium dichloride, 



5
naphthylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-diethylcyclopentadienyl)(1
,1,4,4
,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)z
irconi  10 um dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-diethylcyclo
pentad
ienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b
,h]flu  orenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-diethylc
yclope  15
ntadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodiben
zo[b,h  ]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-diethylcyc
lopent
adienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo
[b,h]f  luorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-diethylcy
clopen
tadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenz
o[b,h]  fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-diethylcycl
openta
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl 53  uorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride, 



5
di-p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopent
adieny  1) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b, h] f luoren
yl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-diet
hylcyclopentadienyl)(1,1,4,-4,7,7,10,10-octamethyloct
ahydrod  10 ibenzo[b,h]fluorenyl)zirconium
dichloride,
.bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-diethy
lcyclop
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-die
thylcy  15
clopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydro
dibenz  o[b,h]fluorenyl)zirconium dichloride,
isopropylidene
(3-tert-butyl-2-ethyl-5-methylcyclopentadieny  1) (1,
1, 4, 4, 7, 7, 10, 10-octamethyloctahydrodibenzo [b,
h] f luoren  yl)zirconium dichloride, 20
cyclohexylidene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien
yl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]
fluore  nyl)zirconium dichloride, phenylmethylene (3
-tert -butyl-2 -ethyl- 5-methylcyclopentadien  yl)
(1, 1, 4, 4, 7, 7, 10, 10-octamethyloctahydrodibenzo
[b,h] fluore 54  nyl)zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcyclope
ntadie
nyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h
]fluor  enyl)zirconium dichloride, 



5
naphthylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi
enyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,
h]fluo  renyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2-ethyl-5-methylcyclopentadien
yl)(1,
1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluore
nyl)zi  10 rconium dichloride,
p-fluorophenylmethylene(3-tert-butyl-2-ethyl-5-methyl
cyclop
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  h]fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2-ethyl-5-me
thylcy  15
clopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydro
dibenz  o[b,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-meth
ylcycl
opentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodi
benzo[  b,h]fluorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-met
hylcyc
lopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrod
ibenzo  [b,h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2-ethyl-5-methy
lcyclo
pentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodib
enzo[b 55  ,h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi
enyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,
h]fluo  renyl)zirconium dichloride, 



5
di-p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcycl
openta  dienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fl
uorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene
(3-tert-butyl-2-ethyl-
5-methylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethy
loctah  10 ydrodibenzo [b, h] f luorenyl) zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2-ethyl-
5-methylc
yclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydr
odiben  zo[b,h]fluorenyl)zirconium dichloride, bis
(p-tert-butylphenyl) methylene
(3-tert-butyl-2-ethyl-5-met  15
hylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethylocta
hydrod  ibenzo [b, h] f luorenyl) zirconium
dichloride, isopropylidene (2, 3,
5-trimethylcyclopentadienyl) (1, 1, 4, 4,7, 7
,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)zirco
nium  dichloride, 20 cyclohexylidene (2, 3,
5-trimethylcyclopentadienyl) (1, 1, 4, 4, 7,
7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)
zirconium  dichloride, phenylmethylene (2, 3,
5-trimethylcyclopentadienyl) (1, 1, 4, 4, 7,  7, 10,
10-octamethyloctahydrodibenzo [b, h] f luorenyl)
zirconium 56  dichloride,
p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(1,1
,4,4,7
,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)
zirconium  dichloride, 



5
naphthylmethylene(2,3,5-trimethylcyclopentadienyl)(1,
1,4,4,
7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)zi
rconiu  m dichloride, p-trifluoromethylphenyl
methylene(2,3,5-trimethylcyclopentadienyl)(1,1,4,4,7,
7,10,1
0-octamethyloctahydrodibenzo[b,h]fluorenyl)zirconium
10 dichloride,
p-fluorophenylmethylene(2,3,5-trimethylcyclopentadien
yl)(1,
1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluore
nyl)zi  rconium dichloride,
p-tert-butylphenylmethylene(2,3,5-trimethylcyclopenta
dienyl  15
)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fl
uoreny  1)zirconium dichloride,
(phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluo
renyl)  zirconium dichloride, 20
(p-tolyl)(methyl)methylene(2,3,5-trimethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride,
(phenyl)(ethyl)methylene(2,3,5-trimethylcyclopentadie
nyl)(1  1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b,h] fluorenyl) z 57
irconium dichloride,
diphenylmethylene(2,3,5-trimethylcyclopentadienyl)(1,
1,4,4,
7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)zi
rconiu  m dichloride, 



5
di-p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(
1,1,4,
4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)
zircon  ium dichloride,
bis(m-trifluoromethylphenyl)methylene(2,3,5-trimethyl
cyclop
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  10 h]fluorenyl)zrconium dichloride,
bis(p-chlorophenylmethylene)(2,3,5-trimethylcyclopent
adieny
1)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]f
luoren  yl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(2,3,5-trimethylcyclo
pentad  15
ienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b
,h]flu  orenyl)zirconium dichloride,
isopropylidene(3-isopropyl-2,5-dimethylcyclopentadien
yl)(1,
1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluore
nyl)zi  rconium dichloride, 20
cyclohexylidene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(1
,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluor
enyl)z  irconium dichloride,
phenylmethylene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(1
,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluor
enyl)z 58  irconium dichloride,
p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,hifluo
renyl)  zirconium dichloride, 



5
naphthylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-isopropyl-2,5-dimethylcyclopentadienyl)(1
,1,4,4
,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)z
irconi  10 um dichloride,
p-fluorophenylmethylene(3-isopropyl-2,5-dimethylcyclo
pentad
ienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b
,h]lu  orenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-isopropyl-2,5-dimethylc
yclope  15
ntadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodiben
zo[b,h  ]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-isopropyl-2,5-dimethylcyc
lopent
adienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo
[b,h]f  luorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-isopropyl-2,5-dimethylcy
clopen
tadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenz
o[b,h]  fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-isopropyl-2,5-dimethylcycl
openta  dienyl) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b, h] f 1 59
uorenyl)zirconium dichloride,
diphenylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  )zirconium dichloride, 



5
di-p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopent
adieny
1)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]f
luoren  yl)zirconium dichloride,
bis(m-triluoromethylphenyl)methylene(3-isopropyl-2,5-
dimet
hylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethylocta
hydrod  10 ibenzo[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-isopropyl-2,5-dimethyl
cyclop
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-isopropyl-2,5-dime
thylcy  15
clopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydro
dibenz  o[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-trimethylsilyl-2,5-dimethylcyclopent
adieny
1)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]f
luoren  yl)zirconium dichloride, 20
cyclohexylidene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien  yl) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b, h] fluore
nyl)zirconium dichloride,
phenylmethylene(3-trimethylsilyl-2,5-dimethyicyclopen
tadien  yl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
ore 60  nyl)zirconium dichloride,
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclope
ntadie
nyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h
]fluor  enyl)zirconium dichloride, 



5
naphthylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi  enyl) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b,h] fluo
renyl)zirconium dichloride, p-trifluoromethylphenyl
methylene(3-trimethylsilyl-2,5-dimethylcyclopentadien
yl)(1,
1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluore
nyl)zi  10 rconium dichloride,
p-fluorophenylmethylene(3-trimethylsilyl-2,5-dimethyl
cyclop
entadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibe
nzo[b,  hifluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-trimethylsilyl-2,5-dime
thylcy  15
clopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydro
dibenz  o[b,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-trimethylsilyl-2,5-dimeth
ylcycl
opentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodi
benzo[  b, hifluorenyl)zirconium dichloride, 20
(p-tolyl)
(methyl)methylene(3-trimethylsilyl-2,5-dimethylcyc
lopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrod
ibenzo  [b,h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-trimethylsilyl-2,5-dimethy
lcyclo  pentadienyl) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo [b 61
,h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi
enyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,
h]fluo  renyl)zirconium dichloride, 



5
di-p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcycl
openta
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl  uorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-trimethylsily
l-2,5-
dimethylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethy
loctah  10 ydrodibenzo[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-trimethylsilyl-2,5-dim
ethylc
yclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydr
odiben  zo[b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-trimethylsilyl-2,5
-dimet  15
hylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethylocta
hydrod  ibenzo[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-phenyl-2,5-dimethylcyclopentadienyl)
(1,1,4  ,4, 7, 7, 10, 10-octamethyloctahydrodibenzo
[b,h] fluorenyl) zirco  nium dichloride, 20
cyclohexylidene(3-phenyl-2,5-dimethylcyclopentadienyl
)(1,1,  4, 4,7, 7, 10, 10-octamethyloctahydrodibenzo
[b,h] fluorenyl) zirc  onium dichloride,
phenylmethylene (3-phenyl-2,
5-dimethylcyclopentadienyl) (1, 1,
4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluoreny
l)zirc 62  onium dichloride,
p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(1,1
,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluoren
yl)zir  conium dichloride, 



5
naphthylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(1,
1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluore
nyl)zi  rconium dichloride, p-trifluoromethylphenyl
methylene(3-phenyl-2,5-dimethylcyclopentadienyl)(1,1,
4,4,7,
7,10,10-octamethyloctahydrodibenzo[b,h]fluorenyl)zirc
onium  10 dichloride,
p-fluorophenylmethylene(3-phenyl-2,5-dimethylcyclopen
tadien
yl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]
fluore  nyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-phenyl-2,5-dimethylcycl
openta  15
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl  uorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclop
entadi
enyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,
h]fluo  renyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclo
pentad
ienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b
,h]flu  orenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-phenyl-2,5-dimethylcyclope
ntadie
nyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h
]fluor 63  enyl)zirconium dichloride,
diphenylmetylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(1,1
,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluoren
yl)zir  conium dichloride, 



5
di-p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadi
enyl)(
1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]fluo
renyl)  zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-phenyl-2,5-di
methyl
cyclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahyd
rodibe  10 nzo[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-phenyl-2,5-dimethylcyc
lopent
adienyl)(l,1,4,4,7,7,10,10-octamethyloctahydrodibenzo
[b,h]f  luorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-phenyl-2,5-dimethy
lcyclo  15
pentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodib
enzo[b  ,h]fluorenyl)zirconium dichloride,
isopropylidene(3-(adamantylmethyl)-2,5-dimethylcyclop
entadi  enyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
o  renyl)zirconium dichloride, 20
cyclohexylidene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad  ienyl) (1, 1, 4, 4, 7, 7, 10,
10-octamethyloctahydrodibenzo[b,h] flu
orenyl)zirconium dichloride,
phenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyclo
pentad
ienyl)(l,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b
,h]flu 64  orenyl)zirconium dichloride,
p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylcycl
openta
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl  uorenyl)zirconium dichloride, 



5
naphtylmethylene(3-(adamantylmethyl)-2,5-dimethylcycl
openta
dienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[
b,h]fl  uorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-(adamantylmethyl)-2,5-dimethylcyclopentad
ienyl)
(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo[b,h]flu
orenyl  10 )zirconium dichloride, M
f1flOrophehy1methylene(3-(adamantylmethyl) -2,
5-dimethylcyc
lopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrod
ibenzo  [b,h]fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-(adamantylmethyl)-2,5-d
imethy  15
lcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahy
drodib  enzo[b,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-(adamantylmethyl)-2,5-dim
ethylc
yclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydr
odiben  zo[b,h]fluorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-(adamantylmethyl)-2,5-di
methyl
cyclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahyd
rodibe  nzo[b,h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-(adamantylmethyl)-2,5-dime
thylcy
clopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydro
dibenz 65  o[b,h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent
adienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodibenzo
[b,h]f  luorenyl)zirconium dichloride, 



5
di-p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylc
yclope
ntadienyl)(1,1,4,4,7,7,10,10-octamethyloctahydrodiben
zo[b,h  Ifluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-(adamantylmet
hyl)-2
,5-dimethylcyclopentadienyl)(1,1,4,4,7,7,10,10-octame
thyloc 10 tahydrodibenzo[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-(adamantylmethyl)-2,5-
dimeth
ylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethyloctah
ydrodi  benzo[b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-(adamantylmethyl)-
2,5-di  15
methylcyclopentadienyl)(1,1,4,4,7,7,10,10-octamethylo
ctahyd  rodibenzo[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-2,5-dimethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc  onium dichloride, 20
cyclohexylidene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoren
yl)zir  conium dichloride,
phenylmethylene(3-tert-butyl-2,5-dimethylcyclopentadi
enyl)(  1, 1, 3, 6, 8, 8-hexamethyl-lH,
8H-dicyclopenta [b,h] fluorenyl) zir 66  conium
dichloride,
p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride, 



5
naphthylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl
)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluor
enyl)z  irconium dichloride, p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-dimethylcyclopentadienyl)(
1,1,3,
6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)
zirconium  10 dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-dimethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor  enyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2,5-dimethyl
cyclop  15
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  luorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-dimethylcy
clopen
tadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b
,h]flu  orenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-dimethylc
yclope
ntadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[
b,h]fl  uorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo 67  renyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2,5-dimethylcyclopenta
dienyl
)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluor
enyl)z  irconium dichloride, 



5
di-p-tolylmethylene(3-tert-butyl-2,5-dimethylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]flu
orenyl  )zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-dime
thylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-di
cyclop  10 enta[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-dimethy
lcyclo
pentadienyl)(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopent
a[b,h]  fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-dim
ethylc  15
yclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclo
penta[  b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-2,5-diethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  nium dichloride, 20
cyclohexylidene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc  onium dichloride,
phenylmethylene(3-tert-butyl-2,5-diethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]fluoreny
l)zirc 68  onium dichloride,
p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoren
yl)zir  conium dichloride, 



5
naphthylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride, p-trifluoromethylphenyl
methylene(3-tert-butyl-2,5-diethylcyclopentadienyl)(1
,1,3,6
,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium  10 dichloride,
p-fluorophenylmethylene(3-tert-butyl-2,5-diethylcyclo
pentad
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore  nyl)zirconium dichloride,
p-tert-buthylphenylmethylene(3-tert-butyl-2,5-diethyl
cyclop  15
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  luorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2,5-diethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo  renyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2,5-diethylcy
clopen
tadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b
,h]flu  orenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2,5-diethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor 69  enyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2,5-diethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-iH,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride, 



5
di-p-tolylmethylene(3-tert-butyl-2,5-diethylcyclopent
adieny
1)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluo
renyl)  zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2,
5-diet
hylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dic
yclope  10 nta[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-2,5-diethyl
cyclop
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  luorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-2,5-die
thylcy  15
clopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclop
enta[b  ,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-2-ethyl-5-methylcyclopent
adieny
1)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluo
renyl)  zirconium dichloride, 20
cyclohexylidene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]flu
orenyl  )zirconium dichloride,
phenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]flu
orenyl 70  )zirconium dichloride,
p-tolylmethylene(3-tert-butyl-2-ethyl-5-methylcyclope
ntadie
nyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fl
uoreny  1)zirconium dichloride, 



5
naphthylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-tert-butyl-2-ethyl-5-methylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  10 nium dichloride,
p-fluorophenylmethylne(3-tert-butyl-2-ethyl-5-methylc
yclope
ntadienyl)(1,1,3,6,8,8-hexamethyl-1H,BH-dicyclopenta[
b,h]fl  uorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-tert-butyl-2-ethyl-5-me
thylcy  15
clopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,BH-dicyclop
enta[b  ,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-meth
ylcycl
opentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopen
ta[b,h  Ifluorenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-tert-butyl-2-ethyl-5-met
hylcyc
lopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclope
nta[b,  h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-2-ethyl-5-methy
lcyclo
pentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopent
a[b,h] 71  fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-2-ethyl-5-methylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,BH-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride, 



5 di-p-tolylmethylene(3-tert-but yl-2-ethyl- 5-methyl
cyclopenta
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor  enyl) zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-2-
ethyl-
5-methylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8
H-dicy  10 clopenta[b,h]fluorenyl)zirconium
dichloride, bis (p-chlorophenylmethylene)
(3-tert-butyl-2-ethyl-5-methylc
yclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclo
penta[  b,h] fluorenyl) zirconium dichloride,
bis(p-tert-butylphenyl)methylene
(3-tert-butyl-2-ethyl-5-met  15
hylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dic
yclope  nta[b,h] fluorenyl) zirconium dichloride,
isopropylidene (2, 3, 5-trimethylcyclopentadienyl)
(1, 1, 3, 6, 8, 8
-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)
zirconium  dichloride, 20 cyclohexylidene (2, 3,
5-trimethylcyclopentadienyl) (1, 1, 3, 6, 8,
8-hexamethyl-1H,8H-dicyclopenta [b, h] f luorenyl)
zirconium  dichloride, phenylmethylene (2, 3,
5-trimethylcyclopentadienyl) (1, 1, 3, 6, 8,
8-hexamethyl-1H,8H-dicyclopenta [b, h] f luorenyl)
zirconium 72  dichloride,
p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(1,1
,3,6,8
,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zircon
ium  dichloride, 



5
naphthylmethylene(2,3,5-trimethylcyclopentadienyl)(1,
1,3,6,
8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)
zirconium  dichloride, p-trifluoromethylphenyl
methylene(2,3,5-trimethylcyclopentadienyl)(1,1,3,6,8,
8-hexa
methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium  10
dichloride,
p-fluorophenylmethylene(2,3,5-trimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  nium dichloride,
p-tert-butylphenylmethylene(2,3,5-trimethylcyclopenta
dienyl  15
)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluor
enyl)z  irconium dichloride,
(phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoren
yl)zir  conium dichloride, 20
(p-tolyl)(methyl)methylene(2,3,5-trimethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride,
(phenyl)(ethyl)methylene(2,3,5-trimethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc 73  onium dichloride,
diphenylmethylene(2,3,5-trimethylcyclopentadienyl)(1,
1,3,6,
8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirco
nium  dichloride, 



5
di-p-tolylmethylene(2,3,5-trimethylcyclopentadienyl)(
1,1,3,
6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]fluorenyl)zir
conium  dichloride,
bis(m-trifluoromethylphenyl)methylene(2,3,5-trimethyl
cyclop
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  10 luorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(2,3,5-trimethylcyclopent
adieny
1)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluo
renyl)  zirconium dichloride,
bis(p-tert-butylphenyl)methylene(2,3,5-trimethylcyclo
pentad  15
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore  nyl)zirconium dichloride,
isopropylidene(3-isopropyl-2,5-dimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  nium dichloride, 20
cyclohexylidene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc  onium dichloride,
phenylmethylene(3-isopropyl-2,5-dimethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc 74  onium dichloride,
p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluoren
yl)zir  conium dichloride, 



5
naphthylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride, p-trifluoromethylphenyl
methylene
(3-isopropyl-2,5-dimethylcyclopentadienyl)(1,1,3,6
,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium  10 dichloride,
p-fluorophenylmethylene(3-isopropyl-2,5-dimethylcyclo
pentad
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore  nyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-isopropyl-2,5-dimethylc
yclope  15
ntadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[
b,h]fl  uorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-isopropyl-2,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo  renyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-isopropyl-2,5-dimethylcy
clopen
tadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b
,h]flu  orenyl)zirconium dichloride, (phenyl) (ethyl)
methylene(3-isopropyl-2,5-dimethylcyclopenta
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor 75  enyl)zirconium dichloride,
diphenylmethylene(3-isopropyl-2,5-dimethylcyclopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]fluore
nyl)zi  rconium dichloride, 



5
di-p-tolylmethylene(3-isopropyl-2,5-dimethylcyclopent
adieny
1)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluo
renyl)  zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-isopropyl-2,5
-dimet
hylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dic
yclope  10 nta[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-isopropyl-2,5-dimethyl
cyclop
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  luorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-isopropyl-2,5-dime
thylcy  15
clopentadienyl)(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclop
enta[b  ,h]fluorenyl)zirconium dichloride,
isopropylidene(3-trimethylsilyl-2,5-dimethylcyclopent
adieny
1)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluo
renyl)  zirconium dichloride, 20
cyclohexylidene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]flu
orenyl  )zirconium dichloride,
phenylmethylene(3-trimethylsilyl-2,5-dimethylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]flu
orenyl 76  )zirconium dichloride,
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclope
ntadie
nyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fl
uoreny  1)zirconium dichloride, 



5
naphthylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-trimethylsilyl-2,5-dimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]fluorenyl
)zirco  10 nium dichloride,
p-fluorophenylmethylene(3-trimethylsilyl-2,5-dimethyl
cyclop
entadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta
[b,h]f  luorenyl)zirconium dichloride,
p-tert-butylphenylmethylene (3-trimethylsilyl-2,
5-dimethylcy  15
clopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclop
enta[b  ,h]fluorenyl)zirconium dichloride, (phenyl)
(methyl)methylene(3-trimethylsilyl-2,5-dimethylcycl
opentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopen
ta[b,h  ]fluorenyl)zirconium dichloride, 20 (p-tolyl)
(methyl) methylene (3-trimethylsilyl-2, 5-dimethylcyc
lopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclope
nta[b,  h]fluorenyl)zirconium dichloride, (phenyl)
(ethyl) methylene(3-trimethylsilyl-2,5-dimethylcyclo
pentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopent
a[b,h] 77  fluorenyl)zirconium dichloride,
diphenylmethylene(3-trimethylsilyl-2,5-dimethylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride, 



5
di-p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethyi-1H,8H-dicyclopenta[b,h
]fluor  enyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-trimethylsily
l-2,5-
dimethylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8
H-dicy  10 clopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(3-trimethylsilyl-2,5-dim
ethylc
yclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclo
penta[  b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-trimethylsilyl-2,5
-dimet  15
hylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dic
yclope  nta[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-phenyl-2,5-dimethylcyclopentadienyl)
(1,1,3
,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu  m dichloride, 20
cyclohexylidene(3-phenyl-2,5-dimethylcyclopentadienyl
)(1,1,
3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi  um dichloride,
phenylmethylene(3-phenyl-2,5-dimethylcyclopentadienyl
)(1,1,
3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi 78  um dichloride,
p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadieny
l)(1,1
,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h].fluorenyl
) zircon  ium dichloride, 



5
naphthylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  nium dichloride, p-trifluoromethylphenyl
methylene(3-phenyl-2,5-dimethylcyclopentadienyl)(1,1,
3,6,8,
8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl)
zirconium 10 dichloride,
p-fluorophenylmethylene(3-phenyl-2,5-dimethylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]flu
orenyl  )zirconium dichloride,
p-tert-butylphenylmethylene(3-phenyl-2,5-dimethylcycl
openta  15
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor  enyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-phenyl-2,5-dimethylcyclo
pentad
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore  nyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-phenyl-2,5-dimethylcyclope
ntadie
nyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fl
uoreny 79  1)zirconium dichloride,
diphenylmethylene(3-phenyl-2,5-dimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco  nium dichloride, 



5
di-p-tolylmethylene(3-phenyl-2,5-dimethylcyclopentadi
enyl)(  1, 1, 3, 6, 8, 8-hexamethyl-lH,
8H-dicyclopenta [b,h] fluorenyl) zir  conium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-phenyl-2,5-di
methyl
cyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicycl
openta  10 [b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-phenyl-2,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo  renyl)zirconium dichloride, bis
(p-tert-butylphenyl) methylene (3-phenyl-2,
5-dimethylcyclo  15
pentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopent
a[b,h]  fluorenyl)zirconium dichloride,
isopropylidene(3-(adamantylmethyl)-2,5-dimethylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]f
luoren  yl)zirconium dichloride, 20 cyclohexylidene
(3- (adamant ylmethyl) -2, 5-dimethylcyclopentad
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore  nyl)zirconium dichloride, phenylmethylene (3-
(adamant ylmethyl) -2,5-dime thylcyclopentad
ienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h]
fluore 80  nyl)zirconium dichloride,
p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,h
]fluor  enyl)zirconium dichloride, 



5
naphthylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo  renyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3-(adamantylmethyl)-2,5-dimethylcydlopentad
ienyl)
(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,h]fluore
nyl)zi  10 rconium dichloride,
p-fluorophenylmethylene(3-(adamantylmethyl)-2,5-dimet
hylcyc
lopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclope
nta[b,  hifluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene(3-(adamantylmethyl)-2,5-d
imethy  15
lcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyc
lopent  a[b,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-(adamantylmethyl)-2,5-dim
ethylc
yclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclo
penta[  b,h]fluotenyl)zirconium dichloride, 20
(p-tolyl)(methyl)methylene(3-(adamantylmethyl)-2,5-di
methyl
cyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicycl
openta  [b, h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-(adamantylmethyl)-2,5-dime
thylcy
clopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclop
enta[b 81  ,h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-(adamantylmethyl)-2,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[b,
h]fluo  renyl)zirconium dichloride, 



5
di-p-tolylmethylene(3-(adamantylmethyl)-2,5-dimethylc
yclope
ntadienyl)(1,1,3,6,8,8-hexamethyl-lH,8H-dicyclopenta[
b,h]fl  uorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-(adamantylmet
hyl)-2
,5-dimethylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1
H,8H-d  10 icyclopenta[b,h]fluorenyl)zirconium
dichloride, bis (p-chlorophenylmethylene) (3-
(adamantylmethyl) -2,5-dimeth
ylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicy
clopen  ta[b,h]fluorenyl)zirconium dichloride and
bis(p-tert-butylphenyl)methylene(3-(adamantylmethyl)-
2,5-di  15
methylcyclopentadienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-
dicycl  openta[b,h]fluorenyl) zirconium dichloride.
However, the  transition metal compound of the
present invention is not  limited in the
above-exemplified compound, and includes all
compounds satisfying the requirements described in
the claims.  20 [0021] Process for Producing
Transition Metal Compound The transition metal
compound of the present invention  can be prepared by
a well-known method, and its production  process is
not particularly limited. As the well-known 82
production process, for example, ones disclosed in WO
01/27124  filed by the present Applicant can be
mentioned. For example,  the compound of the general
formula [I] can be produced by the  following steps.
A precursor compound (1) of the general 



5 formula [I] can be produced by the reaction scheme
[A] or [B]  [0022] 10 [ A ] R7 03 Rt R4 + R13 Y\R14
or Rta Y\R14  (2) (3) (4)  RZ R3 Rz 3 10 Rt \ , R4 or
Rt / \ R4  Y'"Zt  15 Rts \ RU R13~Y\Rta (5) (6)  R2
R3  R12 L* R5 Rtt Rt \ R4  30 + R R14 R10 7 1- R73Y
R9 R3, R R12 R5  (7) Rtt R6  20 Rt0 R9 R3 R7  (1)
[0023] 83  [B] R12 L' Rs R1t O Rs Z1, Z2 



11  -` T [ R13'Y\R74 or R73' \R74  Rto R9 R8 R (3)
(4)  (7) Zt  5 R1,3 R14 R13 iR14  R72 R$ Y R72 R5
Rtt / 1 \ Rs or Rt1 Rs  R10 R9 Rs R7 R7o RS R8 (8)
(9)  R2 R3 R1 R4 10 Rz R3 14  7~  R13 Y R1 R4 Rtz RS
R" R6  R10 R9 Rs R7  (1) [0024]  15 In the formula,
R1 to R19, and Y have the same meanings  as in the
general formula [I] , and L represents an alkali
metal.  Z1 and Z2 each represent halogen or an
anionic ligand, and these  may be in the same or
different combination. For (1), (2), and  (5) , it
can be thought that there exist isomers which differ 



20 only in the position of a double bond in the
cyclopentadienyl  ring and only the one type among
them is exemplified herein,  but there may be any
other isomers which differ only in the  position of a
double bond in the cyclopentadienyl ring; or a
mixture thereof. 84  [0025] The alkali metal used for
the reaction of the reaction  schemes [A] and [B] may
be lithium, sodium, or potassium, and  the alkaline
earth metal may be magnesium, or calcium. In 5
addition, halogen may be fluorine, chlorine, bromine,
or iodine.  Specific examples of the anionic ligand
include an alkoxy group  such as methoxy,
tert-butoxy, and phenoxy, a carboxylate group  such
as acetate, and benzoate, and a sulfonate such as
mesilate  and tosilate. 10 [0026] Next, examples of
producing a transition metal compound  from the
precursor compound of the general formula (1) are
listed below, but do not limit the scope of the
invention.  Further, the transition metal compound
may be produced by any 15 well-known method. The
precursor compound of the general  formula (1)
obtained by the reaction of the reaction schemes  [A]
and [B] is brought into contact with an alkali metal,
a  hydrogenated alkali metal, or an organoalkali
metal in an  organic solvent at a reaction
temperature ranging from -80C 



20 to 200C, to obtain dialkali metal salt. Examples
of the  organic solvent used in the above reaction
include aliphatic  hydrocarbons such as pentane,
hexane, heptane, cyclohexane, and  decalin, aromatic
hydrocarbons such as benzene, toluene and  xylene,
ethers such as tetrahydrofuran, diethylether,
dioxane, 85  1,2-dimethoxyethane,
tert-butylmethylether, and  cyclopentylmethylether,
and halogenated hydrocarbons such as  dichloromethane
and chloroform. In addition, examples of the  alkali
metal used in the above reaction include lithium,
sodium, 5 and potassium, examples of the hydrogenated
alkali metal  include sodium hydride, and potassium
hydride, and examples of  the organoalkali metal
include methyllithium, butyllithium,  and
phenyllithium. [0027]  10 Next, the metallocene
compound represented by the general  formula [I] can
be synthesized by reacting the obtained dialkali
metal salt in the organic solvent with the compound
represented  by the general formula (11): MZk ...
(11) 15 (In the formula, M represents a metal
selected from Group 4 in  the Periodic Table, Z may
be selected from the same or different  combinations
of halogen, an anionic ligand, or a neutral ligand
capable of coordinating with a lone electron pair,
and k  represents an integer of 3 to 6.). Specific
examples of the 



20 preferable compound represented by the general
formula (11) may  include trivalent or tetravalent
titanium fluroride, chloride,  bromide, and iodide,
tetravalent zirconium fluroride, chloride,  bromide,
and iodide, tetravalent hafinum fluroride, chloride,
bromide, and iodide, and complex thereof with ether
such as 86  tetrahydrofuran, diethylether, dioxane,
and 1, 2-dimethoxyethane. In addition, the organic
solvent used may  be the same ones as mentioned
above. The reaction of the  obtained dialkali metal
salt with the compound represented by 5 the general
formula (11) may be preferably carried out by the
equimolar reaction, and may be carried out in the
above-mentioned organic solvent at a reaction
temperature  ranging from -80C to 200C. The
metallocene compound obtained  in the reaction may be
isolated and purified in accordance with 10 the
process such as an extraction, a recrystallization, a
sublimination, and the like. The transition metal
compound of  the present invention obtained by the
process is identified  using the analytical method
such as a proton nuclear magnetic  resonance
spectrum, a 13C nuclear magnetic resonance spectrum,
15 a mass analysis, and an elemental analysis. [0028]
Preferred Embodiment of employing Transition Metal
Compound to Catalyst for Olefin Polymerization Next,
the preferred embodiment of employing the 



20 transition metal compound of the present invention
to a catalyst  for olefin polymerization will be
explained. In the case of  using the transition metal
compound of the present invention  as the catalyst
for olefin polymerization, the catalyst  component
preferably comprises: 87  (A) the above-mentioned
transition metal compound;  (B) at least one compound
selected from: (B-1) an organometallic compound,
(B-2) an organoaluminum.oxy-compound, and 5 (B-3) a
compound which forms an ion pair by reacting  with
the transition metal compound (A); and further, if
necessary, (C) a particulate carrier.  [0029] 10
Hereinafter, each component will be specifically
explained. [0030]  (B-1) Organometallic Compound
Examples of organometallic compound (B-1) used in the
15 present invention, specifically include the
following  organometallic compounds of Groups 1, 2,
12 and 13. An organoaluminum compound represented by
the general  formula: General Formula (B-la):
RamAl(ORb)nHpXq 



20 wherein Ra and Rb may be the same or different and
each  represent a hydrocarbon group having 1 to 15,
preferably 1 to  4 carbon atoms; X represents a
halogen atom; m is a number such  that 0<m_<3, n is a
number such that 0<_n<3, p is a number such  that
0<p<3, and q is a number such that 0<_q<3, provided
that 88  m+n+p+q=3. The specific examples of the
compound include  trimethylaluminum,
triethylaluminum, triisobutylaluminum,  and
diisobutylaluminum hydride. An alkyl complex of Group
1 metal and aluminum represented  5 by the.general
formula: General Formula (B-lb): M2A1Ra4 wherein M2
represents Li, Na, or K, Ra represents a  hydrocarbon
group having 1 to 15, preferably 1 to 4 carbon
atom(s). Examples of the compound include
LiAl(C2H5)4, and  10 LiAl (C7H15) 4. General Formula
(B-lc): RaRbM3 wherein Ra and Rb may be the same or
different and each  represent a hydrocarbon group
having 1 to 15, preferably 1 to  4 carbon atoms, M3
represents Mg, Zn, or Cd. Among the 15
above-mentioned organometallic compounds (B-i),
organoaluminum compound is preferable. In addition,
such  organometallic compound (B-1) may be used
individually or in  a combination of two or more
kinds thereof. [0031]  



20 (B-2) Organoaluminum Ox -Com ound An
organoaluminum oxy-compound (B-2) used in the present
invention may be a well-known aluminoxane or an
organoaluminum  oxy-compound which is insoluble to
benzene as disclosed in  Japanese Unexamined Patent
Application Publication No. 89  H2-78687. [0 032] The
heretofore known aluminoxane may be produced in
accordance with, for example, the following
processes, and  5 generally obtained as a solution of
hydrocarbon solvent. (1) Process which comprises
adding an organoaluminum  compound such as
trialkylaluminum to a compound containing an
adsorptive water or salts containing crystal water,
for example,  a magnesium chloride hydrate, a copper
sulfate hydrate, an 10 aluminum sulfate hydrate, a
nickel sulfate hydrate, and a cerium  chloride
hydrate in a hydrocarbon medium suspension, so as to
react the adsorptive water or the crystal water with
the  organoaluminum compound. (2) Process which
comprises directly reacting water, ice  15 or steam
with an organoaluminum compound such as
trialkylaluminum, in a medium such as benzene,
toluene,  diethylether, and tetrahydrofuran. (3)
Process which comprises reacting an organic tin oxide
such as dimethyl tin oxide and dibutyl tin oxide,
with an  



20 organioaluminum compound such as trialkylaluminum,
in a medium such as decane, benzene, and toluene.
[0033] The aluminoxane may contain a small amount of
an  organometallic component. From the recovered
solution of 90  aluminoxane, a solvent or unreacted
organoaluminum compound is  distilled off, and
subsequently the resultant may be  re-dissolved in a
solvent or suspended in a poor solvent of
aluminoxane. Examples of the organoaluminum compound
used for 5 the preparation of the aluminoxane can
specifically include the  same organoaluminum
compound as those exemplified as the  organoaluminum
compound in the above-mentioned (B-la) . Among
these, trialkylalminum and tricycloalkylaluminum are
preferable, and timethylaluminum is particularly
preferable. 10 The organoaluminum compound may be
used individually or in a  combination of two or more
kinds thereof. [0034]  In addition, the
organoaluminum oxy-compound which is  insoluble to
benzene used in the present invention is preferably
15 a compound having an Al component, which is
soluble to benzene  at 60C of generally 10% or less,
preferably 5% or less,  particularly preferably 2% or
less in terms of Al atoms, that  is, a compound which
is insoluble or hardly soluble to benzene.  The
organoaluminum compound (B-2) may be used
individually or 



20 in a combination of two or more kinds thereof.
[0035] (B-3) Compound which forms Ion Pair by
Reacting with  Transition Metal Compound Examples of
the compound which forms an ion pair by F _. 91
reacting with the transition metal compound (A) used
in the  present invention (B-3) (hereinafter referred
to as `ionizing  ionic compound') include a Lewis
acid, an ionic compound, a  borane compound, and a
carborane compound as disclosed in 5 Japanese
Unexamined Patent Application Publication Nos.
H1-501950, H1-502036, H3-179005, H3-179006,
H3-207703,  H3-207704, and USP-5321106, etc.
Furthermore, a heteropoly  compound and an isopoly
compound may be exemplified. The  ionizing ionic
compound (B-3) may be used individually or in 10 a
combination of two or more kinds thereof. In the case
of using  the transition metal compound of the
present invention as a  catalyst for olefin
polymerization, together with the  organoaluminum
oxy-compound (B-2) such as methylaminoxane as  a
co-catalyst component, gives especially high
polymerization 15 activity for the olefin compound.
[0036] Moreover, the catalyst for olefin
polymerization  according to the present invention
may include a carrier (C),  



if necessary, together with the transition metal
compound (A), 20 at least one compound (B) selected
from (B-1) an organometallic  compound, (B-2) an
organoaluminum oxy-compound, and (B-3) an  ionizing
ionic compound. [0037]  (C) Carrier 92  The carrier
(C) used in the present invention is a solid in the
form of granules or microparticles consisting of an
inorganic or organic compound. Among such compounds,
preferred as the inorganic compounds are porous
oxides, 5 inorganic chlorides, clay, clay minerals or
ion exchangeable  layer compounds. [0038]  As the
porous oxides, specifically, SiO2, A1203, MgO, ZrO2,
TiO2, B203, CaO, ZnO, BaO, Th02 and the like, or a
complex or 10 mixture thereof, for example, a natural
or synthetic zeolite,  Si02-MgO, SiO2-Al2O3,
SiO2-TiO2, Si02-V205, SiO2-Cr2O3,  SiO2-TiO2-MgO and
the like, can be used. Among these, SiO2  and/or
A1203 as a main component are/is preferably used. The
porous oxide has different properties depending on
the kind and 15 the production method thereof. It is
desirable that the carrier  preferably used in the
present invention has a particular  diameter of 5 to
300m, more preferably 10 to 100m, a specific  surface
area of 50 to 1000 m2/g, more preferably from 200
to900  



m2/g, and a pore volume of 0.3 to 3.0 cm3/g. The
carrier may 20 be calcined to be used at 100 to
1000C, preferably 150 to 700C,  if necessary. [0039]
As the inorganic chlorides, MgC12, MgBr2, MnC12,
MnBr2 and  the like are used. The inorganic chlorides
may be used directly, 93  or may be used after being
pulverized by using a ball mill or  a vibrating mill.
In addition, the inorganic chlorides can be  used
after dissolving them in a. solvent such as alcohol,
and  then precipitating them into particulates using
a precipitating  5 agent. [0040]  The clay used in
the present invention generally  constitutes a clay
mineral as the main component. The ion  exchangeable
layer compound used in the present invention is 10 a
compound having a crystal structure of which the
planes  constituted by ionic bonding are piled up to
one another in  parallel with a weak bonding
strength, in which the ions  contained can be
exchanged. Most of the clay minerals are an  ion
exchangeable layer compound. For clays, clay minerals
and 15 ion exchangeable layer compounds, ones
synthesized  artificially can also be used without
being limited to the  natural products. In addition,
examples of the clay, clay  mineral, and ion
exchangeable layer compound include clays,  



clay minerals, and crystalline ion compounds having a
layered 20 crystal structure such as a hexagonal
close-packed structure,  antimonyl type, CdC12 type,
and Cd12 type. Examples of the clay  and clay mineral
include kaolin, bentonite, kibushi clay,  gairome
clay, allophone, hisingerite, pyrophyllite, mica
group,  montmorillonite group, vermiculite, phyllite
group, 94  palygorskite, kaolinite, nacrite, dickite,
halloysite, and the  like. Examples of the ion
exchangeable layer compound include  a crystalline
acid salt of multivalent metal such as
a-Zr(HAsO4)2H20, a-Zr(HPO4)2, a-Zr(KPO4)2.3H20,
a-Ti(HP04)2, 5 a-Ti(HAsO4)2H20, a-Sn(HP04)2H2O,
y-Zr(HPO4)2, y-Ti(HP04)2,  y-Ti (NH4PO4)2H20, and the
like. The clay and clay mineral used  in the present
invention are preferably subjected to a chemical
treatment. Any of the chemical treatment such as a
surface  treatment which removes impurities attached
on the surface, 10 treatments giving an effect on the
crystal structure of the clay  and the like, can be
used. Specific examples of the chemical  treatment
include an acid treatment, an alkali treatment, a
treatment with salts, a treatment with organic
compound and the  like. 15 [0041] The ion
exchangeable layer compound used in the present
invention may be a layer compound with the interlayer
enlarged  by exchanging an exchangeable ion inside
the layer to the other  



bulky ion using its ion exchangeability. Such bulky
ion plays 20 a supportive role to support a layer
structure, and is generally  called as a pillar.
Also, the introduction of other substance  to the
inside layer of the layer compound is known as the
intercalation. Examples of the guest compound for
intercalation include a positive ion inorganic
compound such 95  as TiCl4 and Zr014, a metal
alkoxide (where R is a hydrocarbon  group or the
like) such as Ti (OR) 4, Zr (OR) 4, PO (OR) 3, and B
(OR) 3,  a metal hydroxide ion such as [A11304 (OH)
24] 7+, [Zr4 (OH) 14] 2+,  [Fe3O(000CH3)6]+, and the
like. These compounds may be used 5 individually or
in a combination of two or more kinds thereof.  In
addition, when intercalating those compounds, a
polymer  obtained by hydrolyzing metal alkoxide (R is
a hydrocarbon group,  or the like) such as Si(OR)4,
Al(OR)3 or Ge(OR)4, a colloidal  inorganic compound
such as Si02 or the like can be coexisted. 10
Examples of the pillar include an oxide produced by
carrying  out thermal dehydration after intercalating
the  above-mentioned metal hydroxide ion to the layer
inside. Among  these, preferred ones are clay and
clay mineral, and  specifically preferred ones are
montmorillonite, vermiculite, 15 pectorite,
tainiolite, and synthetic mica.  [0042] Examples of
the organic compound include a granule or a
particulate solid having a particular diameter in the
range of  



5 to 300 pm. Specific examples thereof include a
(co)polymer 20 produced from an a-olefin having 2 to
14 carbon atoms such as  ethylene, propylene,
1-butene, and 4-methyl-l-pentene as the  main
component; a (co) polymer produced from
vinylcyclohexane,  styrene as the main component; and
a modified one thereof.  [0043] 96  The catalyst for
olefin polymerization according to the present
invention may contain a carrier (C) and a specific
organic compound component (D) to be described later,
if  necessary, together with the transition metal
compound (A) , at 5 least one compound (B) selected
from (B-1) an organometallic  compound, (B-2) an
organoaluminum oxy-compound, and (B-3) an  ionizing
ionic compound. [0044]  (D) Organic Compound
Component 10 In the present invention, the organic
compound component  (D) is used, if necessary, for
the purpose of improving the  polymerization
performance and properties of the produced  polymer.
Examples of the organic compound include alcohols,
phenolic compounds, carboxylic acids, phosphorous
compounds,  15 and sulfonates, but are not limited
thereto. [0045]  At the time of polymerization, the
type of usage of each  component and the adding
sequence of each component can be  



arbitrarily selected, and the following processes can
be 20 exemplified. (1) A process comprising adding
the component (A) alone  to a polymerization reactor.
(2) A process comprising adding the component (A) and
the component (B) to a polymerization reactor in the
arbitrary 97  order. (3) A process comprising adding
the catalyst component  in which the component (A)
supported on the carrier (C), and  the component (B)
to a polymerization reactor in the arbitrary  5
order. (4) A process comprising adding the catalyst
component  in which the component (B) supported on
the carrier (C), and  the component (A) to a
polymerization reactor in the arbitrary  order. 10
(5) A process comprising adding the catalyst
component  in which the component (A) and the
component (B) both supported  on the carrier (C), to
a polymerization reactor. [0046]  In each of the
above-mentioned processes (2) to (5), at  15 least
two of each catalyst components may be contacted in
advance. In each of the above-mentioned processes (4)
and (5), of which  the component (B) is supported,
the component (B) that is not  supported may be added
in the arbitrary order, if necessary.  



In this case, the component (B) may either be the
same as or 20 different from each other. As the solid
catalyst component in  which the component (A) is
supported on the above-mentioned  component (C), and
the solid catalyst component in which the  component
(A) and the component (B) are supported on the
above-mentioned component (C) , olefin may be
prepolymerized, 98  and further the catalyst
component may be supported on the solid  catalyst
component which is prepolymerized. [0047]  In the
process for producing an olefin polymer according  5
to the present invention, an olefin polymer is
obtained by polymerizing or copolymerizing the olefin
in the presence of  such catalyst for olefin
polymerization as mentioned above. In  the present
invention, the polymerization can be carried out  in
any of a liquid-phase polymerization method such as a
10 solution polymerization and a suspension
polymerization, and  a gas-phase polymerization
method. Specific examples of the  inactive
hydrocarbon medium used in the liquid-phase
polymerization method include aliphatic hydrocarbons
such as  propane, butane, pentane, hexane, heptane,
octane, decane, 15 dodecane and kerosene; alicyclic
hydrocarbons such as  cyclopentane, cyclohexane and
methylcyclopentane; aromatic  hydrocarbons such as
benzene, toluene, and xylene; halogenated
hydrocarbons such as ethylene chloride,
chlorobenzene, and  



dichloromethane; and a mixture thereof. Also, olefin
itself  20 can be used as the solvent. [0048]  When
the olefin polymerization is carried out by using
such the olefin polymerization catalyst as mentioned
above, the  component (A) is used in such an amount
so as to be generally 99  from 10-8 to 10-2 mole, and
preferably from 10-7 to 10-3 mole per  a reaction
volume of 1 L. The component (B-1) is used in such
the amount that the molar ratio [ (B-1) /M] of the
component (B-1)  to the entire transition metal (M)
in the component (A) is 5 generally from 0.01 to
5,000, and preferably from 0.05 to 2, 000.  The
component (B-2) is used in such the amount that the
molar  ratio [(B-2)/M] of an aluminum atom in the
component (B-2) to  the entire transition metal (M)
in the component (A) is  generally from 10 to 5,000,
preferably from 20 to 2,000. The 10 component (B-3)
is used in such the amount that the molar ratio
(B-3) /M] of the component (B-3) to the entire
transition metal  atom (M) in the component (A) is
generally from 1 to 10,  preferably from 1 to 5.
[0049]  15 The component (D) is used in the amount
such that the molar  ratio [(D)/(B-1)] is generally
from 0.01 to 10, preferably from  0.1 to 5 when the
component (B) is the component (B-1), that  the molar
ratio [(D)/(B-2)] is generally from 0.01 to 2,  



preferably from 0.005 to 1 when the component (B) is
the 20 component (B-2), and that the molar ratio
[(D)/(B-3)] is  generally from 0.01 to 10, preferably
from 0.1 to 5 when the  component (B) is the
component (3-3). [0050]  In addition, the
polymerization temperature of olefin 100  using the
olefin polymerization catalyst is generally within
the range from -50 to +200C, and preferably from 0 to
170C.  The polymerization pressure is under the
condition of generally  from atmospheric pressure to
10 MPa gauge pressure, preferably 5 from atmospheric
pressure to 5 MPa gauge pressure, and the
polymerization reaction can be carried out batchwise,
semicontinuously or continuously. The polymerization
can be  carried out by dividing the process into two
or more stages which  use different reaction
conditions. The molecular weight of the 10 obtained
olefin polymer can be also adjusted by allowing
hydrogen to exist in the polymerization system, or by
varying  the polymerization temperature. Moreover,
the molecule weight  can be adjusted according to the
amount of the component (B)  used. When adding
hydrogen, a suitable amount to be added is  15 from
about 0.001 to 100 NL per kg of olefin. [0051]  In
the present invention, the olefin supplied to a
polymerization reaction is at least one kind of
monomer selected  



from ethylene and an a-olefin in which at least one
kind of 20 monomer is preferably ethylene or
propylene. Examples of the  a-olefin include a linear
chain or branched a-olefin having  3 to 20 carbon
atoms, preferably 3 to 10 carbon atoms, such as
propylene, 1-butene, 2-butene, 1-pentene,
3-methyl-l-butene,  1-hexene, 4-methyl-l-pentene,
3-methyl-l-pentene, 1-octene, 101  1-decene,
1-dodecene, 1-tetradecene, 1-hexadecene,
1-octadecene, and 1-eicosene. Additionally, examples
of the  a-olefin include a cyclic olefin having 3 to
30 carbon atoms,  preferably 3 to 20 atoms, such as
cyclopentene, cycloheptene, 5 norbornene,
5-methyl-2-norbornene, tetracyclododecene and
2-methyl
1,4,5,8-dimethano-1,2,3,4,4a,5,8,8a-octahydronaphthal
ene; a  polar monomer, for example, an
a,(3-unsaturated carboxylic acid  such as acrylic
acid, methacrylic acid, fumaric acid, maleic 10 acid
anhydride, itaconic acid, itaconic acid anhydride and
bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic anhydride,
and a  metal salt thereof such as sodium salt,
potassium salt, lithium  salt, zinc salt, magnesium
salt, calcium salt and aluminum salt;  an
a,(3-unsaturated carboxylic ester such as methyl
acrylate, 15 ethyl acrylate, n-propyl acrylate,
isopropyl acrylate, n-butyl  acrylate, isobutyl
acrylate, tert-butyl acrylate, 2-ethylhexyl
acrylate, methyl methacrylate, ethyl methacrylate,
n-propyl  methacrylate, isopropyl methacrylate,
n-butyl methacrylate and  



isobutyl methacrylate; a vinylester such as vinyl
acetate, vinyl 20 propionate, vinyl caproate, vinyl
caprate, vinyl laurate, vinyl  stearate and vinyl
trifluoroacetate; an unsaturated glycidyl  such as
glycidyl acrylate, glycidyl methacrylate,
monoglycidyl  itaconate. Furthermore,
vinylcyclohexane, diene, polyene and  aromatic vinyl
compound, for example, styrene, and 102
monoalkylstyrene or polyalkylstyrene such as o-methyl
styrene,  m-methylstyrene, p-methylstyrene,
o,p-dimethylstyrene,  o-ethylstyrene, m-ethylstyrene,
p-ethylstyrene; a styrene  derivative containing a
functional group such as methoxy styrene, 5 ethoxy
styrene, vinyl benzoate, vinyl methylbenzoate, vinyl
benzyl acetate, hydroxy styrene, o-chlorostyrene,
p-chlorostyrene and divinyl benzene; and
3-phenylpropylene,  4-phenylpropylene and a-methyl
styrene, or the like, may be  coexisted in the
reaction system to carry out the 10 polymerization.
[0052]  In the process for producing an olefin
polymer according to the present invention, at least
one kind of the monomer is  ethylene or propylene.
When two or more kinds of monomers are  15 used, it
is preferable that the amount of ethylene, propylene,
or ethylene + propylene is 50% by mole or more, based
on the  total amount of monomers. Specifically, the
monomer can be  preferably used for producing an
ethylene /propylene copolymer  



(EPR), a propylene /ethylene copolymer (PER), a 20
propylene /ethylene random copolymer (random PP), a
propylene /ethylene block copolymer (block PP), a
propylene/butene copolymer (PBR), a
propylene/ethylene/butene  copolymer (PEBR), and the
like. [0053] 103  [Measurement Method for Properties]
Ethylene Content in Polymer By the use of Fourier
transform infrared  spectrophotometer FT/IR-610
manufactured by JASCO Corporation,  5 the area in the
vicinity of the rocking vibration of 1155 cm-1 based
on a methyl group of propylene and the absorbance in
the  vicinity of the overtone absorption of 4325 cm1
due to a C-H  stretching vibration were determined,
and by using the obtained  ratio, the ethylene
content in the polymer was alculated from 10 the
standard curve (prepared by using the standard sample
which  is standardized by 13C-NMR). [0054]  Intrinsic
Viscosity ([r1]) The specific viscosity fsp was
determined in decalin at  15 135C using an automatic
viscosity measuring apparatus  VMR-053PC manufactured
by Rigo Co. Ltd. and improved version  of Ubbelohde
capillary viscometer, to calculate the intrinsic
viscosity according to the following equation: 



[11] = rlsp / {C (1 +K- rasp)} < C: solution
concentration  20 [g/dl], K: constant number > Weight
average molecular weight (Mw) and Number average
molecular weight (Mn) The measurement was carried out
by transferring 500 l  of a sample solution with 0.1
wt% concentration at a flow rate 104  of 1.0 ml/min
using Alliance GPC 2000 manufactured by Waters  Co.,
Ltd. The standard polystyrene made by Tosoh
Corporation  was used and calculated as the
calibrated molecular weight of  each polymer. 5
[0055] Separating Column: TSKgel GMH6-HT and TSKgel
GMH6-HTL  (each column having an inner diameter of
7.5 mm and a length  of 300 mm) Column temperature:
140C 10 Mobile phase: o-Dichlorobenzene  Detector:
Differential refractometer  Examples Hereinafter, the
present invention will be further  explained in
detail with reference to Examples, but the present
15 invention is not limited thereto. [0056]  In
addition, the structure of compound obtained in
Synthesis Examples was determined with the use of 270
MHz 'H-NMR  



(GSH-270 manufactured by JEOL Ltd) , FD-mass analysis
(SX-102A 20 manufactured by JEOL Ltd), and the like.
[Example 1] Synthesis of
phenylmethylene(3-t-butyl-2,5-dimethylcyclopentadieny
l)(1,1  ,4,4,7,7,10,10-octameth
l-octahydro-dibenzo[b,h]fluoren l)z 105  irconium
dichloride (1) Synthesis of
1,3,6,6-tetramethylfulvene To a 100 ml three-neck
flask equipped with a magnetic  stirrer chip and a
three-way cock, 9.55 g of 5 dimethylcyclopentadiene,
30 ml of dehydrated acetone and 30 ml  of dehydrated
methanol were charged under a nitrogen atmosphere.
In a water bath, 40 ml of pyrrolidine was added
thereto and  stirred for 89 hours at room
temperature. The reaction solution  was poured into
250 ml of 2N hydrochloric acid. The organic 10 layer
was separated, and the aqueous layer was extracted
with  200 ml of hexane and the obtained organic
layers were combined.  The mixture was washed with
water and saturated aqueous solution  of sodium
chloride, dried over magnesium sulf ate and the
solvent  was distilled off, distilled under reduced
pressure and 15 purified by column chromatography to
obtain a red orange liquid.  The quantity was 4.00 g.
The yield was 29.5%. (2) Synthesis of
2-tert-butyl-l,4-dimethyl-6-phenylfulvene  



To a 100 ml three-neck flask equipped with a magnetic
20 stirrer chip and a three-way cock, 2.02 g of 1,
3,6,6-tetramethylfulvene and 50 ml of dehydrated THE
were  charged under a nitrogen atmosphere. In an
ice/acetone bath,  15.6 ml of methylllithium diethyl
ether solution (0.98M) was  added dropwise over 10
minutes and stirred for 22 hours at room 106
temperature. Thereto, 2.42 g of benzaldehyde was
added  dropwise, and the mixture was stirred for 16
hours at room  temperature. The reaction solution was
poured into 100 ml of  IN hydrochloric acid. The
organic layer was separated, and the 5 aqueous layer
was extracted with 200 ml of hexane and the  obtained
organic layers were combined. The mixture was washed
with a saturated aqueous solution of sodium hydrogen
carbonate,  water and saturated aqueous solution of
sodium chloride, dried  over magnesium sulfate and
the solvent was distilled off, and 10 the obtained
product was purified by column chromatography to
obtain a red orange liquid. The quantity was 2.16 g.
The yield  was 60%. Identification was performed by
1H-NMR spectrum. The  measurement result is shown as
follows. 1H-NMR (270MHz, CDC13, TMS standard): 6
7.35-7.28 (m, 5H),  15 7.24+7.06 (s+s, 1H), 6.19+6.15
(m+m, 1H), 2.14+2.08 (s+s, 3H),  1.76+1.65 (s+s, 3H),
1.26+1.23 (s+s, 9H) (3) Synthesis of
phenylmethylene(3-t-butyl-2,5-dimethylcyclopentadieny
l)(1,1  



,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b,h]fluor
enyl) 20 To a 100 ml three-neck flask equipped with a
magnetic  stirrer chip and a three-way cock,
1,1,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b,h]fl
uorene  and 40 ml of dehydrated diethyl ether were
charged under a  nitrogen atmosphere. Thereto, 2.25
ml (3.51 mmol) of 1.54 M 107  n-butyllithium hexane
solution was added dropwise over 20  minutes in an
ice/acetone bath. The solution was stirred for  45
hours while' gradually elevating back to room
temperature.  Thereto, dehydrated diethyl ether
solution of 1.03 g (3.53mmol) 5 of
2-tert-butyl-l,4-dimethyl-6-phenylfulvene was added
over 10  minutes. After stirring for 99 hours under
ref lux, the reaction  solution was poured into 100
ml of 1N hydrochloric acid. The  organic layer was
separated, and the aqueous layer was extracted  twice
with 50 ml of hexane. The obtained organic layers
were 10 combined, washed once with a saturated
aqueous solution of  sodium hydrogen carbonate, twice
with water and once with  saturated solution of salt,
dried over magnesium sulfate. The  solvent was
distilled off, and the obtained solid was washed
with ethanol and methanol to obtain the title
compound as a pale 15 yellow powder. The quantity was
1.53 g. The yield was 72%.  Identification was
performed by 1H-NMR spectrum and FD-MS  spectrum. The
measurement results are shown as follows.  1H-NMR
spectrum (270MHz, CDC13, TMS standard): 3 7.58 (s,
1H),  



7.57 (s, 1H), 7.45-7.23 (m, 5H), 7.19 (s, 1H), 6.24
(s, 1H), 20 4.84 (d, 1H), 3.60 (d, 1H), 2.93 (s, 2H),
2.16 (s, 3H), 2.01  (s, 3H), 1.70-1.58 (m, 8H), 1.37
(s, 3H),1.35 (s,. 3H), 1.31 (s,  3H), 1.29 (s, 3H),
1.21 (s, 3H), 1.20 (s, 9H), 1.04 (s, 3H),  0.97 (s,
3H), 0.78 (s, 3H) FD-MS: m/Z = 625(M+) - x 108  (4)
Synthesis of
phenylmethylene(3-t-butyl-2,5-dimethylcyclopentadieny
l)(1,1
,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b,h]fluor
enyl)  zirconium dichloride 5 To a 30 ml Schlenk tube
equipped with a magnetic stirrer  chip, 1.25 g of
phenylmethylene(4-t-butyl-2,5-dimethylcyclopentadieny
l)(1,1
,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b,h]fluor
enyl)  and 20 ml of dehydrated diethylether were
charged under a 10 nitrogen atmosphere. To a solution
in an ice/acetone bath, 2.70  ml of 1. 54M n-butyl
lithium hexane solution was added, and then  stirred
for 48 hours while gradually elevating back to room
temperature. After cooling the solution in the
ice/acetone bath,  0.659 g of zirconium tetrachloride
was added thereto, and 15 stirred for 39 hours while
gradually elevating back to room  temperature. After
the solvent was distilled off, the solubles  were
extracted with hexane. The solvent was distilled off,
and  



the resulting product was recrystallized with
pentane. Red  crystals were obtained. The quantity
was 142 mg, and the yield 20 was 9.0%. Identification
was performed by 'H-NMR spectrum and  FD-MS spectrum.
The measurement results are shown as follows.  [0057]
1H-NMR (270MHz, CDC13, TMS standard): S 7.96 (s, 2H),
7.90-7.80 (m, 2H), 7.55-7.42 (m, 4H), 7.03 (s, 1H),
6.73 (s, 109  1H), 6.18 (s, 1H), 2.21 (s, 3H), 1.86
(s, 3H), 1.79-1.62 (m,  8H) , 1.50 (s, 3H) 1.49 (s,
3H) , 1.44 (s, 3H) , 1.40 (s, 3H) , 1.28  (s, 3H),
1.27 (s, 3H), 1.19 (s, 9H), 1.09 (s, 3H), 0.99 (s,
3H)  FD-MS: m/Z = 784 (M+) 5 [Example 2] -Preparation
of a Supported Catalyst To a 100 ml three-neck flask,
which had been thoroughly  purged with nitrogen, a
stirrer rod was equipped and 1.00 g of
silica-supported methylaluminoxane (Al= 14.6 wt%) was
added. 10 Thereto, 10 ml of dehydrated toluene was
added at room  temperature, 20 ml of a toluene
solution of 18.6 mg of the
phenylmethylene(3-t-butyl-2,5-dimethylcyclopentadieny
l)(1,1
,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b,h]fluor
enyl)z  irconium dichloride synthesized by the
above-mentioned Example 15 1 was added as a
transition metal compound under stirring, and
stirred for 1 hour. The obtained slurry was filtered,
and powder  on the filter was washed once with 10 ml
of dehydrated toluene,  



and subsequently washed three times with 10 ml of
dehydrated  hexane. The washed powder was dried under
reduced pressure for 20 2 hours to obtain 0.933 g of
powder. The obtained powder was  mixed with 8.40 g of
a mineral oil to obtain a slurry of 10.0  wt%.
[Example 3] -Propylene/Ethylene Copolymerization 110
To an SUS-made autoclave having an internal volume of
2000 ml thoroughly purged with nitrogen, 300 g,of
liquid propylene  was charged, then heated to 55C
under sufficient stirring, and  the inside of the
autoclave was pressurized with ethylene gas 5 to 30
kg/cm2G. Subsequently, to a pot for charging catalyst
having an internal volume of 30 ml thoroughly purged
with  nitrogen, which was attached on the autoclave,
a mixture  solution of 4 ml of dehydrated hexane and
1 ml of hexane solution  (Al = 1.0 M) of
triisobutylaluminum was added, and charged to 10 the
autoclave while pressurizing with nitrogen. Next, to
the  pot for charging catalyst, the mixture of 340 mg
of a supported  catalyst slurry prepared in the
above-mentioned Example 2 and  1.0 mmol of hexane
solution (Al = 1.0 M) of triisobutylaluminum  was
added, and charged to the autoclave while
pressurizing with 15 nitrogen to initiate the
polymerization. After carrying out  the
polymerization for 5 minutes, a small amount of
methanol  was added to terminate the polymerization.
The polymer was  



added to an excess methanol added with hydrochloric
acid to  carry out deashing. The resultant polymer
was separated by 20 filtration, and then dried at 80C
for 10 hours under reduced  pressure. 22.0 g of the
polymer was obtained, and the  polymerization
activity was 335 kg-Polymer/mmol-Zrhr. The  polymer
analysis resulted that ethylene content of the
polymer  = 29% by mole, [r)] = 0.35 dl/g, Mw =
22,000, Mw/Mn = 2.0. 111  [Example 4]
-Propylene/Ethylene Copolymerization The
polymerization was carried out under the same
condition as in'the above Example 3, except that the
inside of  5 the autoclave was pressurized with
ethylene gas to 35 kg/cm2G,  341 mg of a supported
catalyst slurry prepared in the above-mentioned
Example 2 was used and the polymerization was
carried out for 3.5 minutes. The obtained polymer was
16.8 g  and the polymerization activity was 366
kg-Polymer/mmol-Zrhr. 10 The polymer analysis
resulted that ethylene content of the  polymer = 50%
by mole, [Tj] = 0.35 dl/g, Mw = 19, 000, and Mw/Mn  =
2.0. [Example 5] -Propylene/Ethylene Copolymerization
15 The polymerization was carried out under the same
condition as in the above Example 3, except that the
inside of  the autoclave was pressurized with
ethylene gas to 40 kg/cm2G,  



201 mg of a supported catalyst slurry prepared in the
above-mentioned Example 2 was used and the
polymerization was  20 carried out for 5.5 minutes.
The obtained polymer was 16.2 g  and the
polymerization activity was 381 kg-Polymer/mmol-Zrhr.
The polymer analysis resulted that ethylene content
of the  polymer = 54% by mole, [Ti] = 0.41 dl/g, Mw =
23, 000, and Mw/Mn  = 2.2. 112  [Example 6]
-Propylene Bulk Polymerization To a 50 ml side-arm
flask thoroughly purged with nitrogen,  a magnetic
stirrer chip was placed, and 1.02 g of a supported  5
catalyst slurry prepared in the above-mentioned
Example 2, 1.0 mmol of hexane solution (Al = 1.OM) of
triisobutylalminium and  5.0 ml of dehydrated hexane
were added. The resultant mixture  was introduced to
an SUS-made autoclave having the internal  volume of
2, 000 ml thoroughly purged with nitrogen.
Thereafter, 10 500 g of liquid propylene was charged
thereto. After the  polymerization was carried out at
70C for 40 minutes, the  autoclave was cooled and
propylene was purged to terminate the
polymerization. The polymer was dried under reduced
pressure  at 80C for 10 hours. The obtained polymer
was 228.3 g of the 15 isotactic polypropylene and the
polymerization activity was  145.2 kg-PP/mmol-Zr hr.
The polymer analysis resulted that [T)]  = 0.99 dl/g,
Mw =97,000, Mw/Mn = 2.1 and Tm = 148.2C. 



[Example 7] -Propylene Bulk Polymerization 20 The
polymerization was carried out under the same
condition as in the Example 6, except that 0. 343 g
of a supported  catalyst slurry prepared in the
above-mentioned Example 2 was  used and that 0.30 N1
of hydrogen was added after charging 500  g of liquid
propylene. The obtained polymer was 348.8 g of the
113  isotactic polypropylene and the polymerization
activity was  659.4 kg-PP/mmol-Zrhr. The polymer
analysis resulted that the  [Ti] = 0.80 dl/g, Mw
=68,000, Mw/Mn = 2.0 and Tm = 150.9C.  [Example 8] 5
-Propylene Bulk Polymerization The polymerization was
carried out under the same  condition as in the
Example 6, except that 0. 199 g of a supported
catalyst slurry prepared in the above-mentioned
Example 2 was  used and that 0.60 Nl of hydrogen was
added after charging 500 10 g of liquid propylene.
The obtained polymer was 349.3 g of the  isotactic
polypropylene and the polymerization activity was
1136 kg-PP/mmol-Zrhr. The polymer analysis resulted
that [Ti]  0.63 dl/g, Mw = 51,000, Mw/Mn = 1.9 and Tm
= 151.1C. [Comparative Example 1] 15 -Preparation of
a Supported Catalyst To a 100 ml three-neck flask,
which had been thoroughly  purged with nitrogen, a
stirrer rod was equipped and 1.01 g of  



silica-supported methylaluminoxane (Al= 14.6 wt%) was
added.  Thereto, 10 ml of dehydrated toluene was
added at room 20 temperature, 20 ml of a toluene
solution of 20.6 mg of the  isopropylidene(3-tert-but
yl-5-met hylcyclopentadienyl)(fluor  enyl) zirconium
dichloride synthesized in accordance with  W001/27124
was added as a transition metal compound under
stirring, and stirred for 1 hour. The obtained slurry
was 114  filtered, and powder on the filter was
washed once with 10 ml  of dehydrated toluene, and
subsequently washed three times with  10 ml of
dehydrated hexane. The washed powder was dried under
reduced pressure for 2 hours to obtain 0.929 g of
powder. The 5 obtained powder was mixed with 8.36 g
of a mineral oil to obtain  a slurry of 10.0 wt%.
[Comparative Example 2] -Propylene/Ethylene
Copolymerization To an SUS-made autoclave having an
internal volume of 2000  10 ml thoroughly purged with
nitrogen, 300 g of liquid propylene  was charged,
then heated to 55C under sufficient stirring, and
the inside of the autoclave was pressurized with
ethylene gas  to 35 kg/cm2G. Subsequently, to a pot
for charging catalyst  having an internal volume of
30 ml thoroughly purged with 15 nitrogen, which was
attached on the autoclave, a mixture  solution of 4
ml of dehydrated hexane and 1 ml of hexane solution
(Al = 1.0 M) of triisobutylaluminum was added, and
charged to  



the autoclave while pressurizing with nitrogen. Next,
to the  pot for charging catalyst, the mixture of 170
mg of a supported 20 catalyst slurry prepared in the
above-mentioned Comparative  Example 1 and 1.0 mmol
of hexane solution (Al = 1.0 M) of
triisobutylaluminum was added, and charged to the
autoclave  while pressurizing with nitrogen to
initiate the polymerization.  After carrying out the
polymerization for 5 minutes, a small 115  amount of
methanol was added to terminate the polymerization.
The polymer was added to an excess methanol added
with  hydrochloric acid to carry out deashing. The
resultant polymer  was separated by filtration, and
then dried at 80C for 10 hours 5 under reduced
pressure. 19.6 g of the polymer was obtained,  and
the polymerization activity was 174
kg-Polymer/mmol-Zrhr.  The polymer analysis resulted
that ethylene content of the  polymer = 39% by mole,
[11] = 1.00 dl/g, Mw 74,000, Mw/Mn =  2.0. 10
[Comparative Example 3] -Propylene Bulk
Polymerization To a 50 ml side-arm flask thoroughly
purged with nitrogen,  a magnetic stirrer chip was
placed, and 0.262 g of a supported  catalyst slurry
prepared in the above-mentioned Comparative  15
Example 1, 1.0 mmol of hexane solution (Al = 1.0 M)
of triisobutylalminium and 5.0 ml of dehydrated
hexane were added..  The resultant mixture was
introduced to an SUS-made autoclave  



having the internal volume of 2, 000 ml thoroughly
purged with  nitrogen. Thereafter, 500 g of liquid
propylene was charged 20 thereto and 0.30 Nl of
hydrogen was added thereto. After  the polymerization
was carried out at 70C for 40 minutes, the  autoclave
was cooled and propylene was purged to terminate the
polymerization. The polymer was dried under reduced
pressure  at 80C for 10 hours. The obtained polymer
was 171.1 g of the 116  isotactic polypropylene and
the polymerization activity was 246  kg-PP/mmol-Zrhr.
The polymer analysis resulted that [r[] _  1.67 dl/g,
Mw =198,000, Mw/Mn = 2.2 and Tm = 142.3C. 5
Industrial Applicability  [0058]  The catalyst for
olefin polymerization containing a novel transition
metal compound according to the present invention
can give a highly efficient production of a useful
olefin polymer,  10 thereby it is extremely
industrially valuable. 117  CLAIMS  1. A process for
producing an olefin polymer having a 5 weight average
molecular weight of not higher than 97,000 which
comprises polymerizing one or more monomer selected
from  ethylene and a-olefins, in the presence of (A)
a catalyst for  olefin polymerization comprising a
transition metal compound  represented by the
following general formula [I}: 



10 R2 1%  R1 R4  R13 R14 Y MQi  R12 R5  15 R11 R6 [I]
R10 R9 R8 R7 wherein, R3 is hydrogen, R1, R2and R4
each is selected from a  20 hydrocarbon group or a
silicon-containing group, each of R5,  R6, R7, R8,
R9, Rio, R11, R12, R13 and R14 which is selected from
hydrogen, a hydrocarbon group and a
silicon-containing group,  may be same or different
from each other, and adjacent groups  from R5 to R14
may be bonded to each other to form a ring. M is 25 a
Group 4 transition metal, Y is a carbon atom, Q may
be 118  selected from halogen, a hydrocarbon group,
an anionic ligand  and a neutral ligand capable of
coordinating with a lone  electron pair, which may be
selected in the same combination  or different
combination, and j is an integer of l to 4, 5 wherein
at least one monomer is ethylene or propylene.  2.
The process for producing an olefin polymer
according to claim 1, wherein the catalyst for olefin



polymerization further comprising: 10 (B) at least
one compound selected from;  (B-1)an organometallic
compound, (B-2) an organoaluminum oxy-compound, and
(B-3) a compound which forms an ion pair by reacting
with the transition metal compound (A). 15 3. The
process for producing an olefin polymer  according to
claim 1 or 2, wherein the transition metal  compound
represented by the general formula [I] is used in a
form of supported on a support. 20 4. The process for
producing an olefin polymer  according to any one of
claims 1 to 3, wherein the transition  metal compound
in which R1 and R4 in the general formula [I]  are
each a hydrocarbon group having 1 to 4 carbon
atom(s). 25 119  5. The process for producing an
olefin polymer according to claim 4, wherein the
transition metal compound in  which R1 and R4 in the
general formula [I] are each a methyl 5 group. 6. The
process for producing an olefin polymer  according to
any one of claims 1 to 5, wherein the olefin  polymer
produced has a weight average molecular weight of not



10 lower than 19,000 and not higher than 97,000. 120
TRANSITION METAL COMPOUND, OLEFIN POLYMERIZATION
CATALYST, AND PROCESS FOR PRODUCING OLEFIN POLYMER
ABSTRACT  Provided is a transition metal compound
novel and useful as a catalyst component for olefin
polymerization, a catalyst  for olefin polymerization
containing the transition metal  compound, and a
process for producing an olefin polymer using  the
catalyst for polymerization. The transition metal is
characterized by being represented by the following
general  formula [I]: R2 R3  R1 Ra  R13 > 3 R14 Y MQ]
R12 R6 R11 R6 ...[I]  R1p R9 RS R7 wherein, R3 is
hydrogen, R2 is selected from a hydrocarbon group  or
a silicon-containing group, R1 and R4 are selected
from a  hydrocarbon group having 2 to 20 carbon atoms
and a  silicon-containing group, each of R5, R6, R7,
Re, R9, Rio R11  R12, R13and R14, which is selected
from hydrogen, a hydrocarbon  group and a
silicon-containing group, may be same or different  



from each other, and adjacent groups from R5 to R14
may be bonded  to each other to form a ring. M is a
Group 4 transition metal, 121  Y is a carbon atom, Q
may be selected from halogen, a hydrocarbon  group,
an anionic ligand and a neutral ligand capable of
coordinating with a lone electron pair, which may be
selected  in the same combination or different
combination, and j is an  integer of 1 to 4. 




