
SF-1451 1 DESCRIPTION FLUORENE DERIVATIVE),
.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, an
10 intermediate which is useful in the production of
the transition metal compound, a catalyst for olefin
polymerization containing the transition metal
compound, and a process for producing an olefin
polymer using the catalyst. 15 Background Art [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 20 polymerizing an
olefin with the use of a metallocene compound,
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. 



SF-1451 2 [0003]        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
5 by introducing a substituent on a cyclopentadienyl
ring of the ligand of a metallocene compound, or
bridging two cyclopentadienyl rings. [0004] For
example, there has been disclosed that when a 10
metallocene compound having a ligand in which a
cyclopentadienyl ring and a fluorenyl ring are
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
15(cyclopentadienyl)(fluorenyl)zirconium dichloride
(J. Am. Chem. Soc., 110, 6255 (1988)); hemiisotactic
polypropylene is obtained in the case of
dimethylmethylene(3-methylcyclopentadienyl)(fluorenyl
)zirco nium dichloride in which a methyl group is
introduced at the 20 3-position of a cyclopentadienyl
ring [Japanese Unexamined Patent Application
Publication No. H3-193796]; and isotactic
polypropylene is obtained in the case of
dimethylmethylene(3-tert 



butylcyclopentadienyl)(fluorenyl)zirconium dichloride
in  SF-1451 3 which a tert-butyl group is similarly
introduced [Japanese Unexamined Patent Application
Publication No. H6-122718]. In addition, there has
been disclosed that polypropylene with improved
isotactic stereoregularity is obtained in the case of
5 using
dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl) (3, 6-di-tert-butylfluorenyl) zirconium
dichloride in which a tert-butyl group is introduced
at the 3- and 6-positions of a fluorenyl ring, as
compared with the case of using 10
dimethylmethylene(3-tert-butyl-5-methylcyclopentadien
yl) (fl uorenyl)zirconium dichloride (W001/27124).
[0005]        Moreover, there has been disclosed
that, from the view point of the molecular weight,
syndiotactic polypropylene 15 having a higher
molecular weight is obtained in the case of using
diphenylmethylene(cyclopentadienyl)
(fluorenyl)zirconium dichloride in which a bridging
part of a cyclopentadienyl ring and a fluorenyl ring
is replaced with a diphenylmethylene bridge, as
compared with the case of using 20 dimethylmethylene
(cyclopentadienyl ) ( fluorenyl) zirconium dichloride
(Japanese Unexamined Patent Application Publication
No. H2-274703); isotactic-hemiisotactic polypropylene
having a higher molecular weight is obtained in the
case of using diphenylmethylene (3- (2-adamantyl)
cyclopentadienyl) (fluoreny  



SF-1451 4 1) zirconium dichloride in which a bridging
part is replaced with a diphenylmethylene bridge, as
compared with the case of using
dimethylmethylene(3-(2-adamantyl)cyclopentadienyl)(fl
uoreny 1)zirconium dichloride (Organometallics, 21,
934 (2002)); and 5 isotactic polypropylene having a
higher molecular weight is obtained in the case of
using
dimethylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(fl uorenyl)zirconium dichloride in which a methyl
group is also introduced at the 5-position of a
cyclopentadienyl ring, as 10 compared with the case
of using
dimethylmethylene(3-tert-butylcyclopentadienyl)(fluor
enyl)z irconium dichloride (PCT Japanese Translation
Patent Publication No. 2001-526730), respectively.
[0006] 15Furthermore, there has been disclosed that,
with the use  of
dimethylmethylene(3-tert-buty1-2-methylcyclopentadien
yl)(fl uorenyl)zirconium dichloride and
diphenylmethylene(3,4-dimethylcyclopentadienyl)(fluor
enyl)z 20 irconium dichloride, in which substituents
are introduced at two adjacent positions of a
cyclopentadienyl ring, polypropylene having a lower
molecular weight is obtained, as compared with that
prepared with the use of
dimethylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(fl  SF-1451 5 uorenyl)zirconium dichloride and
diphenylmethylene(3-methylcyclopentadienyl)(fluorenyl
)zirco nium dichloride, respectively (PCT Japanese
Translation Patent Publication No. 2001-526730, and
Japanese Unexamined Patent 



5 Application Publication No. H10-226694). [0007]
As described above, there have been many examples of
reports on the metallocene compound having a ligapd
in which a cyclopentadienyl ring and a fluorenyl ring
are bridged. On 10 the other hand, as for the kinds
of the substituent at the 3- and 6-positions of a
fluorene ring, the reported examples have been
extremely limited. Specifically, a metallocene
compound in which a tert-butyl group is substituted
at the 3- and 6-positions of a fluorene ring, and a
metallocene compound in 15 which the 2- and
3-positions, and the 6- and 7-positions of
fluorene'ring forma saturated 6-membered ring have
been known (W001/27124), but there has been no
reported examples of the synthesis and polymerization
of a metallocene compound having a fluorene ring in
which an unsaturated bond is substituted at 20 the 3-
and 6-positions. In addition, there has been no
reported examples of the synthesis of a fluorene
derivative in which a carbon-carbon unsaturated bond
is substituted at the 3- and 6-positions. Thus, the
performances of such metallocene compound have not
been yet known.  SF-1451 6 [0008] Generally, there is
a need for improvement of a 



polymerization catalyst with the use of these
metallocene     compounds from the view point of the
polymerization activity, 5 the stereoregularity, the
molecular weight, or the like. [0009]        On the
other hand, in recent years, since a fluorene
compound has been used as an organic
electroluminescence element, production of fluorene
in which an unsaturated bond is 10 substituted at the
3 and 6-porsitions, is also useful in these field.
[Patent Document 1] Japanese Unexamined Patent
Application Publication No. H3-193796
[Patent Document 2] Japanese Unexamined Patent 15
Application Publication No. 1-16-122718 [Patent
Document 3] WO 01/27124         [Patent Document 4]
Japanese Unexamined Patent Application Publication
No. 1-12-274703              [Patent Document 5] PCT
Japanese Translation Patent 20 Publication No.
2001-526730         [Patent Document 6] Japanese
Unexamined Patent Application Publication No.
H10-226694         [Non-Patent Document 1] Angew.
Chem. Int. Ed. Engl., 24,507 (1985) 



7 [Non-Patent Document 2]J. Am. Chem. Soc., 110, 6255
(1988) [Non-Patent Document 3]Organometallics, 21,
934 (2002) Summary Problem to be Solved by the
Disclosure [0010]       It is an aim of the present
disclosure to provide a novel fluorene compound which
is useful as an organic electroluminescence element,
and an intermediate of a transition metal compound
for olefin polymerization, a transition metal
compound containing a fluorene ring in its partial
structure 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. Means for solving the Problem [0011]
The present disclosure was made in order to solve the
above-mentioned problems, and as a result, the
present aim is achieved by a fluorene compound in
which an unsaturated bond is substituted at the 3-
and 6-positions, a useful and novel transition metal
compound having a ligand containing the 



8 fluorene compound, a catalyst for olefin
polymerization containing the transition metal
compound, and a process for producing an olefin
polymer using the catalyst for polymerization,
thereby completing the disclosure. The fluorene and
the transition metal compound according to the
invention are the transition metal compounds
represented by the following general formula [I] and
[II], respectively. [0011a]       In a first aspect,
there is provided a fluorene derivative, represented
by the following general formula [II]:  [TI]  wherein
Rm, R16, R22, R28, R19, R20, R21, and R22 are each
selected from hydrogen, a hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group, and may be the
same as or different from each other. [0011b]
In a second aspect, there is provided a transition
metal compound represented by the following general
formula  



wherein R23, R24, R25, R26, R27, and R28 are each
selected from hydrogen, a hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group, and may be the
same as or different from each other, adjacent
substituents of R23 to R28 may be bonded to each
other to form a ring, M is a Group 4 transition
metal, Y is 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, j is an integer
of 1 to 4, and Z is a fluorenylidene group having a
free valency of divalence, which is derived by
removing two hydrogen atoms at the 10- position of
the fluorene derivative as defined above. [0011c] In
a third aspect, there is provided a catalyst for  8b
olefin polymerization comprising the transition metal
compound as defined above. [0011d]       In a fourth
aspect, there is provided a catalyst for olefin
polymerization comprising: (A) the transition metal
compound as defined above; and (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). [0011e]
In a fifth aspect, there is provided a process for
producing an olefin polymer comprising polymerizing
one or more monomer selected from ethylene and
a-olefins, in the presence of the catalyst for olefin
polymerization as defined above, wherein at least one
monomer is ethylene or propylene. [0012]        [a]:
A fluorene derivative represented by the following
general formula [I]: [0013] 



[0014] wherein RI, R2, R3, R5, R6, R7, R8, R9, R10,
Ril, R12, and RI4 are each selected from hydrogen, a
hydrocarbon group, and a silicon-containing group,
and may be the same as or different from each other,
R4 and R1-3 are each selected from hydrogen, a
hydrocarbon group,- a silicon-containing group, a
SF-1451 9 sulfur-containing group, an
oxygen-containing group, a nitrogen-containing group,
and a halogen-containing group, and may be the same
as or different from each other, adjacent
substituents of R1 to R14 may be bonded to each other
to form a ring, R4 and R5 may be joined together to
form -Ra- which is divalent, R12 and R13 may be
joined together to form -Rb- which is divalent, and
Ra and Rb are each a divalent substituent other than
a vinylene group, which is selected from a
hydrocarbon group, a silicon-containing group, a
sulfur-containing group, an 10 oxygen-containing
group, a nitrogen-containing group, and a
halogen-containing group. [0015]            [b] : The
fluorene derivative as described in [a] , in which R1
and R2 are each hydrogen in the above general formula
[I] . 15[0016]         [c] : The fluorene derivative
as described in [b] , in which , R2, R3, R8, R9, and
R14 are each hydrogen in the above general formula
[I] . [0017] 



20[d] : The fluorene derivative as described in [c],
in which R1, R2, R3, R8, R9, and R14 are each
hydrogen, and R4 and R5 and/or R12 and R13 are bonded
to each other to form a ring in the above general
formula [I] . [0018]  SF-1451 10 [e] : The fluorene
derivative as described in [d], in which   , R2, R3,
R8, R9, and R14 are each hydrogen, and R4 and R5
and/or R12 and R13 are bonded to each other to form a
5- or 6- membered ring in the above general formula
[I]. 5[0019]    [f]: The fluorene derivative as
described in [e] represented by the following general
formula [II]: [0020] R22R15 R19R18 10[0021] 



wherein R15, R16, R17 R18,, R19, R20, -
, K , and R22 are each selected from hydrogen, a
hydrocarbon group, a silicon-containing group, a
sulfur-containing group, an oxygen-containing group,
a nitrogen-containing group, and a 15
halogen-containing group, and may be the same as or
different from each other. [0022] [g] : The fluorene
derivative as described in [f ] , in which  11 and R2
are each hydrogen in the above general formula [II].
[0023] [h]: A transition metal compound represented
by the following general formula [III]: 5[0024] 



R24 [III] [0025] R24,2526 R, R, 27 - wherein R23,K ,
and R28 are each selected from hydrogen, a
hydrocarbon group, a silicon-containing group, a
sulfur-containing group, an oxygen- 10 containing
group, a nitrogen-containing group, and a
halogen-containing group and may be the same as or
different from each other, adjacent substituents of
R23 to R28 may be bonded to each other to form a
ring, M is a Group 4 transition metal, Y is 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 15  same combination or different
combination, j is an integer of 1 to 4, and Z is a
fluorenylidene group having a free valency of
divalence, which is derived by removing R1 and R2
from the  SF-1451 12 fluorene derivative as described
in [a] to [e] represented by the general formula [I]
or a fluorenylidene group having a free valency of
divalence, which is derived by removing two hydrogen
atoms at the 10-position of the fluorene derivative
as described 



5 in [f ] of [g] . In the present invention, the term
"the 10-position of the fluorene derivative"
indicates the position represented by * in the
following diagram. In the diagram, description of
chemical bond neighboring parts beyond double wavy
line of the fluorene skeleton is abbreviated.
10[0026]  [0027]           [i] : The transition metal
compound as described in [h] , in which R24 and R26
are each hydrogen in the above general formula 15[
III ] . [0028]         [j Ii:  A catalyst for olefin
polymerization comprising the transition metal
compound as described in [h] or [i] [0029]  SF-1451
13 [k]: A catalyst for olefin polymerization
comprising: 



(A) the transition metal compound as describe in [h]
or [j]; and        (B) at least one compound selected
from; 5(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). [0030] 10[1]
: A process for producing an olefin polymer
comprising polymerizing one or more monomer selected
from ethylene and an a-olefin, in the presence of the
catalyst for olefin polymerization as described in
[j] or [k], in which at least one monomer is ethylene
or propylene. 15[0031]        [m]: The process for
producing an olefin polymer as described in.[1], in
which the transition metal compound represented by
the general formula [II] is used in a form of
supported on a support. 20 Effect of the Invention
[0032] 



A method of producing a useful olefin polymer with
high activity can be provided by using a novel
fluorene derivative,  SF-1451 14 a transition metal
compound (metallocene compound) containing the
derivative, and a catalyst for olefin polymerization
containing the transition metal compound, of the
present invention. 5 Best Mode for Carrying Out the
Invention [0033]        Hereinafter, a fluorene
derivative represented by the above-mentioned formula
[I], a transition metal compound 10 represented by
the above-mentioned formula [III], a preferred
fluorene derivative, and a preferred transition metal
compound will be exemplified, and further a process
for producing the fluorene derivative of the
invention, a process for producing the transition
metal compound of the invention, a preferred 15
embodiment of employing the transition metal compound
of the invention for a catalyst for olefin
polymerization, and a process for producing an olefin
polymer in the presence of the catalyst for olefin
polymerization containing the transition metal
compound of the invention will be explained one after
20 another. [0034] 



Fluorene derivative         The fluorene derivative
of the present invention is represented by the
general formula [I]. In the general formula  SF-1451
15 [I], R1, R2, R3, R5, R6, R7, Re, R9, R10,R12, and
R14 are each selected from hydrogen, a hydrocarbon
group, a silicon-containing group, a
sulfur-containing group, an oxygen-containing group,
a nitrogen-containing group, and a 5
halogen-containing group, and may be the same as or
different from each other. Examples of the
hydrocarbon group 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 10 group, an n-nonyl group, and an
n-decanyl group; a branched hydrocarbon group such as
an isopropyl group, a tert-butyl group, an amyl
group, a 3-methylpentyl group, a 1, 1-diethylpropyl
group, a 1,1-dimethylbutyl group, a
1-methyl-1-propylbutyl group, a 1,1-propylbutyl
group, a 1,1-dimethy1-2-methypropyl group, and 15 a
1-methyl-1-isopropyl-2-methylpropyl group; a cyclic
saturated 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, and a
methyladamantly group; a cyclic unsaturated
hydrocarbon 20 group 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 with a cyclic
unsaturated hydrocarbon group such as a benzyl group,
a cumyl group, a 1,1-diphenylethyl group, and a
triphenylmethyl group. 



SF-1451 16 Examples of the oxygen-containing group
include a methoxy group, an ethoxy group, a phenoxy
group, and a furyl group. Examples of the
nitrogen-containing group include an N-methylamino
group, an N, N-dimethylamino group, an N-phenylamino
group, and a pyryl 5 group. Examples of the
sulfur-containing group include a methylthio group
and a thienyl group. Examples of the
silicon-containing group include a trimethylsilyl
group, a triethylsilyl group, a dimethylphenylsilyl
group, a diphenylmethylsilyl group, and a
triphenylsilyl group. 10 Examples of the
halogen-containing group include a fluorine atom, a
fluorine-containing group such as a trifluoromethyl
group, a 2,2,2-trifluoroethyl group, a fluorophenyl
group, a difluorophenyl group, a trifluorophenyl
group, a pentafluorophenyl group, a
trifluoromethylphenyl group, and 15
bis(trifluoromethyl group), a chlorine atom, a
chlorine-containing group such as a trichloromethyl
group, a 2,2,2-trichloroethyl group, a chlorophenyl
group, a dichlorophenyl group, a trichlorophenyl
group, a pentachlorophenyl group, a
trichloromethylphenyl group, and 20
bis(trichloromethyl group), a bromine atom, a
bromine-containing group such as a bromophenyl group,
an iodine atom, and an iodine-containing group such
as an iodophenyl group. [0035]  SF-1451 17        In
the general formula [I], R1, R2, R3, R6, R6, R, R8,
R9, Rim, R11, R12, and R14 are each preferably
hydrogen, a hydrocarbon group having 1 to 20 carbon
atom(s), a silicon-containing group having 0 to 20
carbon atom(s), a sulfur-containing group, an 



5 oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group. As the
hydrocarbon group having 1 to 20 carbon atom(s), the
silicon-containing group having 0 to 20 carbon
atom(s), the sulfur-containing group, the
oxygen-containing group, the nitrogen-containing
group, and 10 the halogen-containing group, the
above-mentioned substituent may be exemplified.
[0036]        In addition, adjacent substituents of
R1 to R14 may be bonded to each other to forma ring,
and may be joined together 15 to forma ring having 1
to 20 carbon atom(s), in which an oxygen atom, a
nitrogen atom, and a sulfur atom may be contained,
together with the atom which connects the adjacent
substituents. Furthermore, R4 and R6 may be joined
together to form Ra which is divalent, R12 and R'3
maybe joined together to form Rb which 20 is
divalent. Pa and Rb are each a divalent substituent
other than a vinylene group, which is preferably a
hydrocarbon group having 1 to 20 carbon atom ( s ) ,
a silicon-containing group having 0 to 20 carbon
atom(s), a sulfur-containing group, an
oxygen-containing group, a nitrogen-containing group,
and a  SF-1451 18 halogen-containing group. Examples
of the hydrocarbon group of divalent include a
methylene group, an ethylene group, an ethylidene
group, a propylene group, an isopropylidene group, a
dimethylethylene group, a trimethylethylene group, a
5 tetramethylethylene group, a trimethylene group, a
trimethyltrimethylene group, a hexamethyltrimethylene
group, a tetramethylene group, an
octamethyltetramethylene group, a propenylene group,
a vinylidene group, a cyclohexylidene group, and a
1,2-cyclohexenylene group. Examples of the 



10 silicon-containing group include a silylene group,
a dimethylsilylene group, a disilene group,
tetramethyldisilene group, a silaethylene group, a
dimethylsilaethylene group, and
tetramethylsilaethylene group. Examples of the
sulfur-containing group include a sulfur atom, a
thiaethylene 15 group, a dimethylthiaethylene group,
and a thioxomethylene group. Examples of the
oxygen-containing group include an oxygen atom, an
oxaethylene group, a dimethyloxaethylene group, and
an oxomethylene group. Examples of the
nitrogen-containing group include an imino group,
amethylimino group, aphenylimino 20 group, an
azaethylene group, an N-methylazaethylene group, an
N-phenylazaethylene group, a trimethylazaethylene
group, an iminomethylene group, and an
N-methyliminomethylene group. Examples of
halogen-containing group include a fluoromethylene
group, a difluoromethylene group, a
(trifluoromethyl)methylene  SF-1451 19 group, a bis
(trifluoromethyl)methylene group, a
tetrafluoroethylene group, a chloromethylene group, a
dichloromethylene group, a clibromomethylene group,
and a diiodomethylene group. 5[0037] Specific
examples of the fluorene derivative in which such
adjacent substituents form a ring include the
compounds represented by the following formula [II] .
[0038] R22R15 



R19W8 10 [0039]         In the general formula [II] ,
R15, R16, Rfl, R19, R19, R20, R21, and R22 are each
selected from hydrogen, a hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an 15 oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group, and may be the
same as or different from each other. R15, R16, R17,
R19, R19, R.20, R21, and R22 are each preferably a
hydrogen atom, a hydrocarbon group having 1 to 20
carbon atom (s) , a silicon-containing group having 0
to 20 carbon  SF-1451 20 atom ( s ) , a
sulfur-containing group, an oxygen-containing group,
and a nitrogen-containing group. As the hydrocarbon
group having 1 to 20 carbon atom(s), the
silicon-containing group having 0 to 20 carbon
atom(s), the sulfur-containing group, the 5
oxygen-containing group, the nitrogen-containing
group, and the halogen-containing group, the
above-mentioned substituent may be exemplified, which
is more preferably a hydrogen atom, or a hydrocarbon
group having 1 to 20 carbon atom(s), and particularly
preferably hydrogen or a methyl group. 10[0040]
Transition Metal Compound         The transition
metal compound of the present invention is
represented by the general formula [III]. In the
general formula [III], R23, R24, R25, R26, R27, and
R28 are each selected 



15 from hydrogen, a hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group, and may be the
same as or different from each other, adjacent
substituents of R23 to R28 may be bonded to each
other to form 20 a ring. M is a Group 4 transition
metal, Y is 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. Z is  SF-1451 21 a fluorenylidene
group comprising the above-mentioned fluorene
derivative. [0041] Examples of the hydrocarbon group
include a linear chain 5 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, and an n-decanyl group; a branched
hydrocarbon group such as an isopropyl group, a
tert-butyl group, an amyl 10 group, a 3-methylpentyl
group, a 1,1-diethylpropyl group, a 1,1-dimethylbutyl
group, a 1-methyl-1-propylbutyl group, a 1,
1-propylbutyl group, a 1,1-dimethyL-2-methypropyl
group, and a 1-methyl-1-isopropyl-2-methylpropyl
group; a cyclic saturated hydrocarbon group such as a
cyclopentyl group, a 15 cyclohexyl group, a
cycloheptyl group, a cyclooctyl group, a norbornyl
group, an adamantyl group, a methylcyclohexyl group,
and a methyladamantly group; a cyclic unsaturated
hydrocarbon group such as a phenyl group, a tolyl
group, a naphthyl group, a biphenyl group, a
phenanthryl group, an anthracenyl group; 20 a
saturated hydrocarbon group substituted with a cyclic
unsaturated hydrocarbon group such as a benzyl group,
a cumyl group, a 1,1-diphenylethyl group, and a
triphenylmethyl group. Examples of the
oxygen-containing group include a methoxy group, an
ethoxy group, a phenoxy group, and a furyl group.
Examples  



SF-1451 22 of the nitrogen-containing group include
an N-methylamino group, an N,N-dimethylamino group,
an N-phenylamino group, and a pyrrolyl group.
Examples of the sulfur-containing group include a
methylthio group and a thienyl group. Examples of 5
the silicon-containing group include a trimethylsilyl
group, a triethylsilyl group, a dimethylphenylsilyl
group, a diphenylmethylsilyl group, and a
triphenylsilyl group. Examples of the
halogen-containing group include a fluorine atom, a
fluorine-containing group such as a trifluoromethyl
group, 10 a 2,2,2-trifluoroethyl group, a
fluorophenyl group, a difluorophenyl group, a
trifluorophenyl group, a pentafluorophenyl group, a
trifluoromethylphenyl group, and bis(trifluoromethyl
group), a chlorine atom, a chlorine-containing group
such as a trichloromethyl group, a 15
2,2,2-trichloroethyl group, a chlorophenyl group, a
dichlorophenyl group, a trichlorophenyl group, a
pentachlorophenyl group, a trichloromethylphenyl
group, and bis(trichloromethyl group), a bromine
atom, a bromine-containing group such as a
bromophenyl group, an iodine 20 atom, and an
iodine-containing group such as an iodophenyl group.
[0042]        In the general formula [III], R23, R24,
R25, and R26, which are substituents on a
cyclopentadienyl ring, each is preferably  SF-1451 



23  hydrogen or a hydrocarbon group having 1 to 20
carbon atom(s). As the hydrocarbon group having 1 to
20 carbon atom(s), the above-mentioned hydrocarbon
group may be exemplified. It is more preferred that
R24, R26 are each hydrogen. It is even more 5
preferred that R23 and/or R25 are/is a hydrocarbon
group having 1 to 20 carbon atom (s). As the
hydrocarbon group having 1 to 20 carbon atom(s), the
above-mentioned hydrocarbon group may be exemplified.
[0043] 10In the above-mentioned general formula [I],
Y bridging a cyclopentadientyl ring and a fluoreneyl
ring is a carbon atom. R27 and R28, which are
substituents at Y, are each preferably hydrogen, a
hydrocarbon group having 1 to 20 carbon atom(s), a
silicon-containing group having 0 to 20 carbon
atom(s), a 15 sulfur-containing group, an
oxygen-containing group, a nitrogen-containing group,
or a halogen-containing group. Examples of the
hydrocarbon group having 1 to 20 carbon atom ( s) ,
the silicon-containing group having 0 to 20 carbon
atom(s), the sulfur-containing group, the
oxygen-containing group, the 20 nitrogen-containing
group, and the halogen-containing group include the
substituent as mentioned above. These may be the same
as or different from each other, and may be bonded to
form a ring. Examples of the substituent, with which
R13 and R14 are bonded to each other to forma ring,
include a cyclopentylidene  SF-1451 24 group, a
cyclohexylidene group, a cycloheptylidene group, a
fluorenylidene group, a 10-hydroanthracenylidene
group, and a dibenzocycloheptadienylidene group.
[0044] 



5In the above-mentioned general formula [III], M is a
Group 4 transition metal, specifically Ti, Zr, or Hf.
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 10
combination. j is an integer of 1 to 4, wherein when
j is 2 or more, Q may be the same as or different
from each other. Specific examples of the halogen
atom include a fluorine atom, a chlorine atom, a
bromine atom and an iodine atom, and specific
examples of the hydrocarbon group may be the same one
as 15 exemplified above. 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 sulfonate group such
as mesylate and tosilate; an amide group such as
dimethylamide, diisopropylamide, methylanilide, and
20 diphenylamide. Specific examples of the neutral
ligand capable of coordinating with a lone electron
pair include an organic phosphorous compound such as
trimethyl phosphine, triethyl phosphine, triphenyl
phosphine and diphenyl methyl phosphine; ethers such
as tetrahydrofuran, diethylether, dioxane and
SF-1451 25  1,2-dimethoxyethan; and the like. It is
preferable that at least one of Q is halogen or an
alkyl group. [0045] Examples of Preferred Fluorene
Derivative        Examples of preferred fluorene
derivative include
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
e,
1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorene,
1,3,6,8-tetramethy1-1H,81-J-dicyclopenta[b,h]fluorene
, 3,6-dimethy1-1H,8H-dicyclopenta[b,h]fluorene, 10
1H,8H-dicyclopenta[b,h]fluorene,
1,1,3-trimethy1-1H-cyclopenta[b]fluorene,
1,3-dimethy1-1H-cyclopenta[b]fluorene,
1,1-dimethy1-1H-cyclopenta[b]fluorenylfluorene,
1-methyl-1H-cyclopenta[b]fluorene, 



15 3-methyl-1H-cyclopenta[b]fluorene,
2,7-dimethy1-1H,8H-dicyclopenta[b,h]fluorene,
2-methyl-1H,8H-dicyclopenta[b,h]fluorene,
1,1,2,3,6,7,8,8-octamethy1-1H,8H-dicyclopenta[b,h]flu
orene,
1,1,2,7,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
e, 20
3,6-diisopropy1-1,1,8,8-tetramethy1-1H,8H-dicyclopent
a[b,h] fluorene,
3,6-diisopropy1-1H,8H-dicyclopenta[b,h]fluorene,
3,6-diisopropy1-1,3-dimethy1-1H-cyclopenta[b]fluorene
, 3-isopropy1-1,1-dimethy1-1H-cyclopenta[b] fluorene,
3-isopropyl-1-methyl-1H-cyclopenta[b]fluorene,
SF-1451 26
3,6-diisopropy1-2,7-dimethy1-1H,8H-dicyclopenta[b,h]f
luoren e,
3,6-diisopropy1-2-methy1-1H,8ft-dicyc1openta[b,h]f1uo
rene,
3,6-di-tert-buty1-1,1,2,7,8,8-hexamethy1-1H,8H-dicycl
openta [b,h]fluorene, 5
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8R-dicyclope
nta[b, h]fluorene,
3,6-di-tert-buty1-1H,8H-dicyclopenta[b,h]fluorene,
3,6-di-tert-buty1-1,3-dimethy1-1H-cyclopenta[b]fluore
ne, 3-tert-butyl-1,1-dimethy1-1H-cyclopenta[b]
fluorene, 10
3-tert-butyl-1-methyl-1H-cyclopenta[b]fluorene,
3,6-di-tert-buty1-2,7-dimethy1-1H,81-1-dicyclopenta[b
,h]fluor ene,
3,6-di-tert-buty1-2-methy1-1H,8H-dicyclopenta[b,h]flu
orene,
3,6-di-tert-buty1-1,1,2,7,8,8-hexamethy1-1H,8H-dicycl
openta 



15[b,h]fluorene,
1,2,9,10-tetrahydro-dibenzo[b,h]fluorene,
1,1,10,10-tetramethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]f1uor ene,
1,10-dimethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoren
e,
4,7-dimethy1-14,9,10-tetrahydro-dibenzo[b,h]fluorene,
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h]f1 20 uorene, 1H,2H-benzo[b]fluorene,
1,1-dimethy1-1H,2H-benzo[b]fluorene,
1,1,4-trimethy1-1H,2H-benzo[b]fluorene,
1,4-dimethy1-1H,2H-benzo[b]fluorene,
4-methy1-1H,2H-benzo[b]fluorene,  SF-1451 27
4,7-di-tert-butyl-1,2,9,10-tetrahydro-dibenzo[b,h]flu
orene,
4,7-di-tert-buty1-1,1,10,10-tetramethy1-1,2,9,10-tetr
ahydro -dibenzo[b,h]fluorene,
4,7-di-tert-buty1-1,10-dimethy1-1,2,9,10-tetrahydro-d
ibenzo 5[b,h]fluorene,
4-tert-butyl-1,1-dimethy1-1H,2H-benzo[b]fluorene,
4-tert-buty1-1-methy1-11-i,2H-benzo[b]fluorene,
3,6-divinylfluorene, 3-vinylfluorene,
3,6-di-isopropenylfluorene, 3-isopropenylfluorene, 10
3,6-dipropenylfluorene, 3-propenylfluorene,
3,6-di-(2-methylisopropenyl)fluorene,
3-(2-methylisopropenyl)fluorene,
3,6-di-(2-phenylisopropenyl)fluorene,
3-(2-phenylisopropenyl)fluorene,
3,6-distyrylfluorene, 15 3-styrylfluorene,
3,6-di-(2-phenyl)propeny1fluorene,
3-(2-phenyl)propenylfluorene,
3,6-di-(1-methy1-2-phenyl)propenylfluorene, and
3-(1-methy1-2-phenyl)propenylfluorene. However, the
fluorene derivative of the present invention is not
limited to 



20 the above-exemplified compounds, and examples
thereof include all the compounds satisfying the
requirements as described in the claims. [0046]
Examples of Preferred Transition Metal Compound
SF-1451 28       Examples of preferred transition
metal compound include
isopropylidene(cyclopentadienyl)(1,1,3,6,8,8-hexameth
y1-1H, 8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibutylmethylene(cyclopentadienyl)(1,1,3,6,8,8-hexame
thy1-1 5 H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
cyclohexylidene(cyclopentadienyl)(1,1,3,6,8,8-hexamet
hy1-1H ,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibenzylmethylene(cyclopentadienyl)(1,1,3,6,8,8-hexam
ethyl- 1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 10
phenylmethylene(cyclopentadienyl)(1,1,3,6,8,8-hexamet
hy1-1H ,8H-dicyclopenta[b,h]fluorenyl)zirconimm
dichloride,
(phenyl)(methyl)methylene(cyclopentadienyl)(1,1,3,6,8
,8-hex
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
15(p-toly1)(methyl)methylene(cyclopentadienyl)(1,1,3,
6,8,8-he
xamethy1-1H,81-I-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(1,1,3,6,8,
8-hexa
methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium 



20 dichloride,
diphenylmethylene(cyclopentadienyl)(1,1,3,6,8,8-hexam
ethyl1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
di-p-tolylmethylene(cyclopentadienyl)(1,1,3,6,8,8-hex
amethy 1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,  SF-1451 29
bis(p-trifluoromethylphenyl)methylene(cyclopentadieny
1)0,1
,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
bis(m-trifluoromethylphenyl)methylene(cyclopentadieny
l)(1,1 5
,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
bis(p-fluorophenyl)methylene(cyclopentadienyl)(1,1,3,
6,8,8-
hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 10
bis(m-fluorophenyl)methylene(cyclopentadienyl)(1,1,3,
6,8,8-
hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenylmethylene)(cyclopentadienyl)(1,1,3,
6,8,8-
hexamethy1-1H,8H-dicyclopenta[b,h1fluorenyl)zirconium
15 dichloride,
bis(m-chlorophenyl)methylene(cyclopentadienyl)(1,1,3,
6,8,8- hexamethyl-1H, 8H-dicyclopenta [b, h]
fluorenyl) zirconium dichloride,
bis(p-tert-butylphenyl)methylene(cyclopentadienyl)(1,
1,3,6, 



20
8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirco
nium dichloride,
isopropylidene(3-tert-butyl-cyclopentadienyl)(1,1,3,6
,8,8-h
examethy1-1H,81-1-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride,  SF-1451 30
dibutylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,3
,6,8,8
-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride,
cyclohexylidene(3-tert-butyl-cyclopentadienyl)(1,1,3,
6,8,8- 5
hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibenzylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
3,6,8,
8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconi
um dichloride, 10
phenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,3,
6,8,8-
hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-cyclopentadien
yl)(1,
1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,hifluorenyl
)zirco 



15 nium dichloride,
(p-toly1)(methyl)methylene(3-tert-butyl-cyclopentadie
nyl)(1
,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc onium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-cyclopentadieny
l)(1,1 20
,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
diphenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
3,6,8,
8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconi
um dichloride,  SF-1451 31
di-p-tolylmethylene(3-tert-butyl-cyclopentadienyl)(1,
1,3,6,
8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirco
nium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen 5
tadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen
tadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride, 10
bis(p-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi rconium dichloride, 



bis(m-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi 15 rconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-cyclopentad
ienyl)
(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi rconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
20(1,1,3,6,8,8-hexamethy1-11-J,8H-dicyclopenta[b,h1fl
uorenyl)zi rconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-cyclope
ntadie
nyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride,  SF-1451 32
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(1,1,3
,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu m dichloride,
dibuty1methy1ene(3-tert-buty1-5-methylcyclopentadieny
l)(1,1 5
,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
cyclohexylidene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h1fluorenyl)z
irconi um dichloride, 



10
dibenzy1methy1ene(3-tert-buty1-5-methy1cyc1opentadien
yl)(1,
1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
phenylmethylene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi 15 um dichloride,  (phenyl)
(methyl)methylene(3-tert-buty1-5-methylcyclopentadi
enyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-methylcyclo
pentad 20
ienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]
fluore nyl)zirconium dichloride,  (phenyl)
(ethyl)methylene(3-tert-butyl-5-methylcyclopentadie
nyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride,  SF-1451 33
diphenylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-methylcyclopentadi
enyl)( 5
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
yl)zir conium dichloride, 



biscp-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicycl
openta [b,h]fluorenyl)zirconium dichloride, 10
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-5-
methyl
cyclopentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicycl
openta [b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,
h]fluo 15 renyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,
h]fluo renyl)zirconium dichloride,
bis(p-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent 20
adienyl)(1,1,3,6,8,8-hexamethyl-1H,8H-dicyclopenta[b,
h]fluo rehyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,
h1fluo renyl)zirconium dichloride,  SF-1451 34
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-methy
lcyclo
pentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopent
a[b,h] fluorenyl)zirconium dichloride,
isopropylidene(3-tert-buty1-5-ethylcyclopentadienyl)(
1,1,3, 5
6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
dibutylmethylene(3-tert-butyl-5-ethylcyclopentadienyl
)(1,1,
3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi um dichloride, 10
cyclohexylidene(3-tert-butyl-5-ethylcyclopentadienyl)
(1,1,3 



6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
coniu m dichloride,
dibenzylmethylene(3-tert-buty1-5-ethylcyclopentadieny
l)(1,1
3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
ircon 15 ium dichloride,
phenylmethylene(3-tert-butyl-5-ethylcyclopentadienyl)
(1,1,3
6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
coniu m dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-ethylcyclope
ntadie 20
nyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-ethylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride,  SF-1451 35
(phenyl)(ethyl)methylene(3-tert-buty1-5-e
hylcyclopentadien
yl)(1,1,3,6,8,8-hexamethy1-1H,81-1-dicyclopenta[b,h]f
luorenyl )zirconium dichloride,
diphenylmethylene(3-tert-butyl-5-ethylcyclopentadieny
l)(1,1 



5,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zircon ium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-ethylcyclopentadie
nyl)(1
,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc onium dichloride, 10
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-5-
ethylc
yclopentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclo
penta[ b,h1fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclo
penta[ 15 b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h
]fluor enyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta 20
dienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h
]fluor enyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h
]fluor enyl)zirconium dichloride,  SF-1451 36
bis(m-chlorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h
]fluor enyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-ethyl
cyclop 



5
entadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta
[b,h]f luorenyl)zirconium dichloride,
isopropylidene(3,5-dimethylcyclopentadienyl)(1,1,3,6,
8,8-he
xamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 10
dibutylmethylene(3,5-dimethylcyclopentadienyl)(1,1,3,
6,8,8-
hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
cyclohexylidene(3,5-dimethylcyclopentadienyl)(1,1,3,6
,8,8-h
examethy1-1R,8H-dicyclopenta[b,h]fluorenyl)zirconium
15 dichloride,
dibenzy1methy1ene(3,5-dimethylcyclopentadienyl)(1,1,3
,6,8,8
-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride,
phenylmethylene(3,5-dimethylcyclopentadienyl)(1,1,3,6
,8,8-h 20
examethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3,5-dimethylcyclopentadieny
l)(1,1
,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,  SF-1451 37
(p-toly1)(methyl)methylene(3,5-dimethylcyclopentadien
yl)(1,
1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
(phenyl)(ethyl)methylene(3,5-dimethylcyclopentadienyl
)(1,1, 



5
3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi um dichloride,
diphenylmethylene(3,5-dimethylcyclopentadienyl)(1,1,3
,6,8,8
-hexamethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride, 10
di-p-tolylmethylene(3,5-dimethylcyclopentadienyl)(1,1
,3,6,8
,8-hexamethy1-1H,81-1-dicyclopenta[b,h]fluorenyl)zirc
onium dichloride,
bis(p-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,
h]fluo 15 renyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,
h]fluo renyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
201,1,3,6,8,8-hexamethy1-1H,81-i-dicyclopenta[p,h]flu
orenyl)zir conium dichloride,
bis(m-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
yl)zir conium dichloride,  SF-1451 38 



bis(p-chlorophenylmethylene)(3,5-dimethylcyclopentadi
enyl)(
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
yl)zir conium dichloride,
bis(m-chlorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
51,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zir conium dichloride,
bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopen
tadien
yl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]flu
orenyl )zirconium dichloride, 10
isopropylidene(cyclopentadienyl)(1,1,8,8-tetramethy1-
1H,8Hdicyclopenta[b,h]fluorenyl)zirconium dichloride,
dibutylmethylene(cyclopentadienyl)(1,1,8,8-tetramethy
1-1H,8 H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
cyclohexylidene(cyclopentadienyl)(1,1,8,8-tetramethy1
-1H,8H 15 -dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibenzylmethylene(cyclopentadienyl)(1,1,8,8-tetrameth
y1-1H, 8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
phenylmethylene(cyclopentadienyl)(1,1,8,8-tetramethy1
-1H,8H -dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
20(phenyl)(methyl)methylene(cyclopentadienyl)(1,1,8,8
-tetrame
thy1-1M,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(p-toly1)(methyl)methylene(cyclopentadienyl)(1,1,8,8-
tetram
ethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(1,1,8,8-te
tramet  SF-1451 39
hy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
diphenylmethylene(cyclopentadienyl)(1,1,8,8-tetrameth
y1-1H, 8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
di-p-tolylmethylene(cyclopentadienyl)(1,1,8,8-tetrame
thy1-1 H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-trifluoromethylphenyl)methylene(cyclopentadieny
l)(1,1
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride, 



bis(m-trifluoromethylphenyl)methylene(cyclopentadieny
l)(1,1 10
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
bis(p-fluorophenyl)methylene(cyclopentadienyl)(1,1,8,
8-tetr
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 15
bis(m-fluorophenyl)methylene(cyclopentadienyl)(1,1,8,
8-tetr
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-chlorophenyl)methylene(cyclopentadienyl)(1,1,8,
8-tetr
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium 20
dichloride,
bis(m-chlorophenyl)methylene(cyclopentadienyl)(1,1,8,
8-tetr
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(cyclopentadienyl)(1,
1,8,8-  SF-1451 40
tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride,
isopropylidene(3-tert-butyl-cyclopentadienyl)(1,1,8,8
-tetra
methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium 5
dichloride,
dibutylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,8
,8-tet
ramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 



cyclohexylidene(3-tert-butyl-cyclopentadienyl)(1,1,8,
8-tetr 10
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibenzylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
8,8-te
tramethy1-1H,8H-dicyclopenta(b,h]fluorenyl)zirconium
dichloride, 15
phenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,8,
8-tetr
amethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-cyclopentadien
yl)(1,
1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu 20 in dichloride,
(p-toly1)(methyl)methylene(3-tert-butyl-cyclopentadie
nyl)(1
,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi um dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-cyclopentadieny
l)(1,1  SF-1451 41
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
diphenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
8,8-te
tramethy1-1H,8H-dicyclopenta[b,h1fluorenyl)zirconium
5 dichloride,
di-p-tolylmethylene(3-tert-butyl-cyclopentadienyl)(1,
1,8,8- 



tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconiu
m dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen 10
tadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]
fluore nyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen
tadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]
fluore nyl)zirconium dichloride, 15
bis(p-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
bis(m-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco 20 nium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-cyclopentad
ienyl)
(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
bis(m-chlorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)  SF-1451 42
(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl
)zirco nium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-cyclope
ntadie
nyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluor
enyl)z 



5 irconium dichloride,
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(1,1,8
,8-tetramethy1-1H,8H-dicyclopenta[b,h1fluorenyl)zirco
nium dichloride,
dibutylmethylene(3-tert-buty1-5-methylcyclopentadieny
l)(1,1 10
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
cyclohexylidene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium dichloride, 15
dibenzylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(1,
1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu m dichloride,
phenylmethylene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium 20 dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-methylcyclop
entadi
enyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluo
renyl) zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-methylcyclo
pentad  SF-1451 43
ienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]flu
orenyl )zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-buty1-5-methylcyclope
ntadie
nyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluor
enyl)z 



5 irconium dichloride,
diphenylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(1,
1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu m dichloride,
di-p-tolylmethylene(3-tert-buty1-5-methylcyclopentadi
enyl)( 10
1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b, h]fluorenyl)zirconium dichloride, 15
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b, h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren 20 yl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-methylcyc
lopent  SF-1451 44
adienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,8,8-tetramethy1-1H,811-dicyclopenta[b,h]
fluoren 5 yl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-methy
lcyclo
pentadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride, 



isopropylidene(3-tert-buty1-5-ethylcyclopentadienyl)(
1,1,8, 10
8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zircon
ium dichloride,
dibutylmethylene(3-tert-butyl-5-ethylcyclopentadienyl
)(1,1,
8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium dichloride, 15
cyclohexylidene(3-tert-butyl-5-ethylcyclopentadienyl)
(1,1,8
8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zircon
ium dichloride,
dibenzylmethylene(3-tert-buty1-5-ethylcyclopentadieny
l)(1,1
8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium 20 dichloride,
phenylmethylene(3-tert-buty1-5-ethylcyclopentadienyl)
(1,1,8
8-tetramethy1-1I,8H-dicyclopenta[b,h]fluorenyl)zircon
ium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-ethylcyclope
ntadie  SF-1451 45
nyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluor
enyl)z irconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-ethylcyclop
entadi
enyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluo
renyl) 5 zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-buty1-5-ethylcyclopen
tadien
yl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi rconium dichloride, 



diphenylmethylene(3-tert-buty1-5-ethylcyclopentadieny
l)(1,1 10
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-ethylcyclopentadie
nyl)(1
,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)z
irconi um dichloride, 15
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopen
ta[b,h ]fluoreny1)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopen
ta[b,h 20 ]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta dienyl)
(1,1,8,8-tetramethy1-11i,8H-dicyclopenta[b,h]fluoreny
1) zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta  SF-1451 46
dienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,hifl
uoreny 1)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-ethyl
cyclop 



10
entadienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,
h]fluo renyl)zirconium dichloride,
isopropylidene(3,5-dimethylcyclopentadienyl)(1,1,8,8-
tetram
ethyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibutylmethylene(3,5-dimethylcyclopentadienyl)(1,1,8,
8-tetr 15
amethy1-1H,81-3-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
cyclohexylidene(3,5-dimethylcyclopentadienyl)(1,1,8,8
-tetra
methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 20
dibenzylmethylene(3,5-dimethylcyclopentadienyl)(1,1,8
,8-tet
ramethy1-1H,8S-dicyclopenta[b,hifluorenyl)zirconium
dichloride,
phenylmethylene(3,5-dimethylcyclopentadienyl)
(1,1,8,8-tetra
methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
SF-1451 47 dichloride,
(phenyl)(methyl)methylene(3,5-dimethylcyclopentadieny
l)(1,1
,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zir
conium dichloride,
5(p-toly1)(methyl)methylene(3,5-dimethylcyclopentadie
nyl)(1,
1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zi
rconiu m dichloride, 



(phenyl)(ethyl)methylene(3,5-dimethylcyclopentadienyl
)(1,1,
8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirc
onium 10 dichloride,
diphenylmethylene(3,5-dimethylcyclopentadienyl)(1,1,8
,8-tet
ramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
di-p-tolylmethylene(3,5-dimethylcyclopentadienyl)(1,1
,8,8-t 15
etramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride, 20
bis(m-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon  SF-1451 48 ium dichloride,
bis(m-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride, 5
bis(p-chlorophenylmethylene)(3,5-dimethylcyclopentadi
enyl)(
1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)
zircon ium dichloride,
bis(m-chlorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,8,8-tetramethy1-1H,81-1-dicyclopenta[b,h]fluoreny
l)zircon 



10 ium dichloride,'
bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopen
tadien
yl)(1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi rconium dichloride,
isopropylidene(cyclopentadienyl)(3,6-di-tert-buty1-1,
1,8,8- 15
tetramethy1-1H,8S-dicyclopenta[b,h3fluorenyl)zirconiu
m dichloride,
dibutylmethylene(cyclopentadienyl)(3,6-di-tert-buty1-
1,1,8,
8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zircon
ium dichloride, 20
cyclohexylidene(cyclopentadienyl)(3,6-di-tert-buty1-1
,1,8,8
-tetramethy1-1N,8H-dicyclopenta[b,hifluorenyl)zirconi
um dichloride, dibenzylmethylene(cyclopentadienyl)
(3,6-di-tert-buty1-1,1,8
,8-tetramethy1-1H,8S-dicyclopenta[b,h]fluorenyl)zirco
nium  SF-1451 49 dichloride,
phenylmethylene(cyclopentadienyl)(3,6-di-tert-buty1-1
,1,8,8
-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirconi
um dichloride,
5(phenyl)(methyl)methylene(cyclopentadienyl)(3,6-di-t
ert-but 



y1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluoren
yl)zir conium dichloride,
(p-toly1)(methyl)methylene(cyclopentadienyl)(3,6-di-t
ert-bu
ty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi 10 rconium dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(3,6-di-ter
t-buty
1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluoreny
l)zirc onium dichloride,
diphenylmethylene(cyclopentadienyl)(3,6-di-tert-buty1
-1,1,8 15
,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluorenyl)zirco
nium dichloride,
di-p-tolylmethylene(cyclopentadienyl)(3,6-di-tert-but
y1-1,1
,8,8-tetramethy1-11-i,8H-dicyclopenta[b,h]fluorenyl)z
irconium dichloride, 20
bis(p-trifluoromethylphenyl)methylene(cyclopentadieny
l)(3,6
-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h]f luorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(cyclopentadieny
l)(3,6
-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h]f  SF-1451 50 luorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(cyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl) zirconium dichloride, 5
bis(m-fluorophenyl)methylene(cyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl) zirconium dichloride,
bis(p-chlorophenylmethylene)(cyclopentadienyl)(3,6-di
-tertbuty171,.1,8,8--tetramethyl-1H,8H-dicyclopenta[b
,h1fluorenyl) 



10 zirconium dichloride,
bis(m-chlorophenyl)methylene(cyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl) zirconium dichloride,
bis(p-tert-butylphenyl)methylene(cyclopentadienyl)(3,
6-di-t 15
ert-buty1-1,1,8,8-tetramethy1-1H,81-J-dicyclopenta[b,
h]fluore nyl)zirconium dichloride,
isopropylidene(3-tert-butyl-cyclopentadienyl)(3,6-di-
tert-b
uty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h1fluor
enyl)z irconium dichloride, 20
dibutylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-d
i-tert
-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]flu
orenyl )zirconium dichloride,
cyclohexylidene(3-tert-butyl-cyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl)  SF-1451 51 zirconium dichloride,
dibenzylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-
di-ter
t-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride, 5
phenylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl) zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-butyl-cyclopentadien
yl)(3,
6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopent
a[b,h] 10 fluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-butyl-cyclopentadie
nyl)(3
,6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopen
ta[b,h ]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-cyclopentadieny
l)(3,6 



15
-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h1f luorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-
di-ter
t-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fl
uoreny 1)zirconium dichloride, 20
di-p-tolylmethylene(3-tert-butyl-cyclopentadienyl)(3,
6-di-t
ert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]
fluore nyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen
tadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H
-dicyc  SF-1451 52 lopenta[b,h]fluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen
tadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H
-dicyc lopenta[b,h1fluorenyl)zirconium dichloride, 5
bis(p-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclop
enta[b ,h)fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(3,6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclop
enta[b 10 ,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-cyclopentad
ienyl)
(3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclop
enta[b ,h]fluorenyl)zirconium_dichloride,
bis(m-chlorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
15(3,6-di-tert-buty1-1,1,8/8-tetramethy171H,8H-dicycl
openta[b ,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-cyclope
ntadie
nyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicy
clopen ta[b,h]fluorenyl)zirconium dichloride, 20
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(3,6-d
i-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride,
dibutylmethylene(3-tert-buty1-5-methylcyclopentadieny
l)(3,6
-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
(b,h]f 



SF-1451 53 luorenyl)zirconium dichloride,
cyclohexylidene(3-tert-buty1-5-methylcyclopentadienyl
)(3,6-
di-tert-butyl-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[
b,h]fl uorenyl)zirconium dichloride, 5
dibenzylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(3,
6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopent
a[b,h] fluorenyl)zirconium dichloride,
phenylmethylene(3-tert-buty1-5-methylcyclopentadienyl
)(3,6-
di-tert-butyl-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[
b,h]fl 10 uorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-methylcyclop
entadi
enyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dic
yclope nta[b,h]fluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-methylcyclo
pentad 15
ienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-di
cyclop enta[b,h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-buty1-5-methylcyclope
ntadie
nyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicy
clopen ta[b,h]fluorenyl)zirconium dichloride, 20
diphenylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(3,
6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopent
a[b,h] fluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-methylcyclopentadi
enyl)(
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b,  SF-1451 54 h]fluorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(3,6-di-tert-buty1-1,1,8,8-tetrameth
yl-1H, 8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride, 5
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(3,6-di-tert-buty1-1,1,8,8-tetrameth
yl-1H, 8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl 



10 openta[b,h]fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl openta[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-methylcyc
lopent 15
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl openta[b,h]fluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl openta[b,h]fluorenyl)zirconium dichloride, 20
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-methy
lcyclo
pentadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H
,8H-di cyclopenta[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-5-ethylcyclopentadienyl)(
3,6-di
-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,
h]fluo  SF-1451 55 renyl)zirconium dichloride,
dibutylmethylene(3-tert-buty1-5-ethylcyclopentadienyl
)(3,6-
di-tert-butyl-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[
b,h1f1 uorenyl)zirconium dichloride, 5
cyclohexylidene(3-tert-buty1-5-ethylcyclopentadienyl)
(3,6-d
i-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride,
dibenzy1methy1ene(3-tert-buty1-5-ethy1cyclopentadieny
1)(3,6
-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h]f 10 luorenyl)zirconium dichloride,
phenylmethylene(3-tert-buty1-5-ethylcyclopentadienyl)
(3,6-d
i-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b
,h]flu orenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-ethylcyclope
ntadie 15
nyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicy
clopen ta[b,h]fluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-ethylcyclop
entadi
enyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dic
yclope nta[b,h]fluorenyl)zirconium dichloride,
20(phenyl)(ethyl)methylene(3-tert-buty1-5-ethylcyclop
entadien
yl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicyc
lopent a[b,h1fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-buty1-5-ethylcyclopentadieny
l)(3,6
-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h]f 



SF-1451 56 luorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-ethylcyclopentadie
nyl)(3
,6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopen
ta[b,h ]fluorenyl)zirconium dichloride, 5
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethy
l-1H,8 H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethy
l-1H,8 10 H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-d
icyclo penta[b,h]fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta 15
dienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-d
icyclo penta[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-ethylcycl
openta
dienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-d
icyclo penta[b,h]fluorenyl)zirconium dichloride, 20
bis(m-chlorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-d
icyclo penta[b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-ethyl
cyclop
entadienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,
8H-dic  SF-1451 57 yclopenta[b,h]fluorenyl)zirconium
dichloride,
isopropylidene(3,5-dimethylcyclopentadienyl)(3,6-di-t
ert-bu
ty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluore
nyl)zi rconium dichloride, 5
dibutylmethylene(3,5-dimethylcyclopentadienyl)(3,6-di
-tertbuty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[b,h
]fluorenyl) zirconium dichloride, 



cyclohexylidene(3,5-dimethylcyclopentadienyl)(3,6-di-
tert-b
uty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]fluor
enyl)z 10 irconium dichloride,
dibenzylmethylene(3,5-dimethylcyclopentadienyl)(3,6-d
i-tert
-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f1u
oreny1 )zirconium dichloride,
phenylmethylene(3,5-dimethylcyclopentadienyl)(3,6-di-
tert-b 15
uty1-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h1fluor
enyl)z irconium dichloride,
(phenyl)(methyl)methylene(3,5-dimethylcyclopentadieny
l)(3,6
-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta
[b,h]f luorenyl)zirconium dichloride,
20(p-toly1)(methyl)methylene(3,5-dimethylcyclopentadi
enyl)(3,
6-di-tert-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopent
a[b,h] fluorenyl)zirconium dichloride,  (phenyl)
(ethyl)methylene(3,5-dimethylcyclopentadienyl)(3,6-
di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicyclopenta[
b,h]fl  SF-1451 58 uorenyl)zirconium dichloride,
diphenylmethylene(3,5-dimethylcyclopentadienyl)(3,6-d
i-tert
-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]flu
orenyl )zirconium dichloride, 5
di-p-tolylmethylene(3,5-dimethylcyclopentadienyl)(3,6
-di-te
rt-butyl-1,1,8,8-tetramethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride, 



bis(p-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl 10 openta[b,h]fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-
dicycl openta[b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)( 15
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b, h]fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b, h]fluorenyl)zirconium dichloride, 20
bis(p-chlorophenylmethylene)(3,5-dimethylcyclopentadi
enyl)(
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b, h]fluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
3,6-di-tert-buty1-1,1,8,8-tetramethy1-1H,8H-dicyclope
nta[b,  SF-1451 59 h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopen
tadien
yl)(3,6-di-tert-buty1-1,1,8,8-tetramethyl-1H,8H-dicyc
lopent a[b,h]fluorenyl)zirconium dichloride, 5
isopropylidene(cyclopentadienyl)(3,6-divinylfluorenyl
)zirco nium dichloride,
dibutylmethylene(cyclopentadienyl)(3,6-divinylfluoren
yl)zir conium dichloride,
cyclohexylidene(cyclopentadienyl)(3,6-divinylfluoreny
l)zirc 10 onium dichloride,
dibenzylmethylene(cyclopentadienyl)(3,6-divinylfluore
nyl)zi rconium dichloride,
pheny1methy1ene(cyc1opentadieny1)(3,6-divinylfluoreny
l)zirc onium dichloride, 



15(phenyl)(methyl)methylene(cyclopentadienyl)(3,6-div
inylfluo  renyl)zirconium dichloride,
(p-toly1)(methyl)methylene(cyclopentadienyl)(3,6-divi
nylflu orenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(3,6-diviny
lfluor 20 enyl)zirconium dichloride,
diphenylmethylene(cyclopentadienyl)(3,6-divinylfluore
nyl)zi rconium dichloride, d
-p-tolylmethylene(cyclopentadienyl)(3,6-divinylfluore
nyl) zirconium dichloride,  SF-1451 60
bis(p-trifluoromethylphenyl)methylene(cyclopentadieny
l)(3,6  divinylfluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(cyclopentadieny
l)(3,6  divinylfluorenyl)zirconium dichloride, 5
bis(p-fluorophenyl)methylene(cyclopentadienyl)(3,6-di
vinylf luorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(cyclopentadienyl)(3,6-di
vinylf luorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(cyclopentadienyl)(3,6-di
vinylf 10 luorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(cyclopentadienyl)(3,6-di
vinylf luorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(cyclopentadienyl)(3,
6-divi nylfluorenyl)zirconium dichloride, 



15
isopropylidene(3-tert-butyl-cyclopentadienyl)(3,6-div
inylfl uorenyl)zirconium dichloride,
dibutylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-d
ivinyl fluorenyl)zirconium dichloride.
cyclohexylidene(3-tert-butyl-cyclopentadienyl)(3,6-di
vinylf 20 luorenyl)zirconium dichloride,
dibenzylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-
diviny lfluorenyl)zirconium dichloride,
phenylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-di
vinylf luorenyl)zirconium dichloride,  SF-1451 61
(phenyl)(methyl)methylene(3-tert-butyl-cyclopentadien
yl)(3, 6-divinylfluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-butyl-cyclopentadie
nyl)(3 ,6-divinylfluorenyl)zirconium dichloride,
5(phenyl)(ethyl)methylene(3-tert-butyl-cyclopentadien
yl) (3,6 -divinylfluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-cyclopentadienyl)(3,6-
diviny lfluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-butyl-cyclopentadienyl)(3,
6-divi 10 nylfluorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen tadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen tadienyl)(3,6-divinylfluorenyl)zirconium
dichloride, 15
bis(p-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl) (3,6-divinylfluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl) (3,6-divinylfluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-cyclopentad
ienyl) 20(3,6-divinylfluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl) (3,6-divinylfluoreny1)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-butyl-cyclope
ntadie nyl)(3,6-divinylfluorenyl)zirconium
dichloride,  



SF-1451 62
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(3,6-d ivinylfluorenyl)zirconium dichloride,
dibutylmethylene(3-tert-buty1-5-methylcyclopentadieny
l)(3,6 -divinylfluorenyl)zirconium dichloride, 5
cyclohexylidene(3-tert-buty1-5-methylcyclopentadienyl
)(3,6- divinylfluorenyl)zirconium dichloride,
dibenzylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(3, 6-divinylfluorenyl)zirconium dichloride,
phenylmethylene(3-tert-buty1-5-methylcyclopentadienyl
)(3,6- 10 divinylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-methylcyclop
entadi enyl)(3,6-divinylfluorenyl)zirconium
dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-methylcyclo
pentad ienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
15(phenyl)(ethyl)methylene(3-tert-buty1-5-methylcyclo
pentadie nyl)(3,6-divinylfluorenyl)zirconium
dichloride,
diphenylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(3, 6-divinylfluorenyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-methylcyclopentadi
enyl)( 20 3,6-divinylfluorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,  SF-1451 63
bis(p-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent adienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent adienyl)(3,6-divinylfluorenyl)zirconium
dichloride, 5
bis(p-chlorophenylmethylene)(3-tert-buty1-5-methylcyc
lopent adienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent adienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-methy
lcyclo 



10 pentadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
isopropylidene(3-tert-buty1-5-ethylcyclopentadienyl)(
3,6-di vinylfluorenyl)zirconium dichloride,
dibutylmethylene(3-tert-buty1-5-ethylcyclopentadienyl
)(3,6- divinylfluorenyl)zirconium dichloride, 15
cyclohexylidene(3-tert-buty1-5-ethylcyclopentadienyl)
(3,6-d ivinylfluorenyl)zirconium dichloride,
dibenzylmethylene(3-tert-buty1-5-ethylcyclopentadieny
l)(3,6 -divinylfluorenyl)zirconium dichloride,
phenylmethylene(3-tert-buty1-5-ethylcyclopentadienyl)
(3,6-d 20 ivinylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-ethylcyclope
ntadie nyl)(3,6-divinylfluorenyl)zirconium
dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-ethylcyclop
entadi enyl)(3,6-divinylfluorenyl)zirconium
dichloride,  SF-1451 64
(phenyl)(ethyl)methylene(3-tert-buty1-5-ethylcyclopen
tadien yl)(3,6-divinylfluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-5-ethylcyclopentadieny
l)(3,6 -divinylfluorenyl)zirconium dichloride, 5
di-p-tolylmethylene(3-tert-butyl-5-ethylcyclopentadie
nyl)(3 ,6-divinylfluorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc 10
yclopentadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta dienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta dienyl)(3,6-divinylfluorenyl)zirconium
dichloride, 15 bis(p-chlorophenylmethylene)
(3-tert-butyl-5-ethylcyclopenta
dienyl)(3,6-divinylfluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta dienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-ethyl
cyclop 20 entadienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
isopropylidene(3,5-dimethylcyclopentadienyl)(3,6-divi
nylflu orenyl)zirconium dichloride,
dibutylmethylene(3,5-dimethylcyclopentadienyl)(3,6-di
vinylf luorenyl)zirconium dichloride,  SF-1451 



65
cyclohexylidene(3,5-dimethylcyclopentadienyl)(3,6-div
inylfl uorenyl)zirconium dichloride,
dibenzylmethylene(3,5-dimethylcyclopentadienyl)(3,6-d
ivinyl fluorenyl)zirconium dichloride, 5
phenylmethylene(3,5-dimethylcyclopentadienyl)(3,6-div
inylfl uorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3,5-dimethylcyclopentadieny
l)(36 -divinylfluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3,5-dimethylcyclopentadien
yl)(3, 10 6-divinylfluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3,5-dimethylcyclopentadienyl
)(3,6- divinylfluorenyl)zirconium dichloride,
diphenylmethylene(3,5-dimethylcyclopentadienyl)(3,6-d
ivinyl fluorenyl)zirconium dichloride, 15
di-p-tolylmethylene(3,5-dimethylcyclopentadienyl)(3,6
-divin ylfluorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent adienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent 20 adienyl)(3,6-divinylfluorenyl)zirconium
dichloride,
bis(p-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)( 3,6-divinylfluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)( 3,6-divinylfluorenyl)zirconium dichloride,
SF-1451 66
bis(p-chlorophenylmethylene)(3,5-dimethylcyclopentadi
enyl)( 3,6-divinylfluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)( 3,6-divinylfluorenyl)zirconium dichloride, 5
bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopen
tadien yl)(3,6-divinylfluorenyl)zirconium dichloride,
isopropylidene(cyclopentadienyl)(1,1,4,7,10,10-hexame
thy1-1
,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconium
dichloride, 10
dibutylmethylene(cyclopentadienyl)(1,1,4,7,10,10-hexa
methyl
-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconium
dichloride, 



cyclohexylidene(cyclopentadienyl)(1,1,4,7,10,10-hexam
ethyl1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zircon
ium 15 dichloride,
dibenzylmethylene(cyclopentadienyl)(1,1,4,7,10,10-hex
amethy
1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconium
dichloride,
phenylmethylene(cyclopentadienyl)(1,1,4,7,10,10-hexam
ethyl- 20
1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(cyclopentadienyl)(1,1,4,7,1
0,10-h
examethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)z
irconi um dichloride,  SF-1451 67
(p-toly1)(methyl)methylene(cyclopentadienyl)(1,1,4,7,
10,10-
hexamethyl-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)
zircon ium dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(1,1,4,7,10
,10-he 5
xamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zi
rconiu m dichloride,
diphenylmethylene(cyclopentadienyl)(1,1,4,7,10,10-hex
amethy 



1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconium
dichloride, 10
di-p-to1y1methy1ene(cyclopentadieny1)(1,1,4,7,10,10-h
examet
hy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)zirconi
um dichloride,
bis(p-trifluoromethylphenyl)methylene(cyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor 15 enyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(cyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor enyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(cyclopentadienyl)(1,1,4,
7,10,1 20
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,
bis(m-fluorophenyl)methylene(cyclopentadienyl)(1,1,4,
7,10,1
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,  SF-1451 68
bis(p-chlorophenylmethylene)(cyclopentadienyl)(1,1,4,
7,10,1
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,
bis(m-chlorophenyl)methylene(cyclopentadienyl)(1,1,4,
7,10,1 5
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride, 



bis(p-tert-butylphenyl)methylene(cyclopentadienyl)(1,
1,4,7,
10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluo
renyl) zirconium dichloride, 10
isopropylidene(3-tert-butyl-cyclopentadienyl)(1,1,4,7
,10,10
-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl
)zirco nium dichloride,
dibutylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,4
,7,10,
10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoren
yl)zir 15 conium dichloride,
cyclohexylidene(3-tert-butyl-cyclopentadienyl)(1,1,4,
7,10,1
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,
dibenzylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
4,7,10 20
,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluore
nyl)zi rconium dichloride,
phenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,4,
7,10,1
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,  SF-1451 69
(phenyl)(methyl)methylene(3-tert-butyl-cyclopentadien
yl)(1,
1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,
h]fluo renyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-butyl-cyclopentadie
nyl)(1
5,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h]flu 



orenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-butyl-cyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor enyl)zirconium dichloride, 10
diphenylmethylene(3-tert-butyl-cyclopentadienyl)(1,1,
4,7,10
,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h1fluore
nyl)zi rconium dichloride,
di-p-tolylmethylene(3-tert-butyl-cyclopentadienyl)(1,
1,4,7,
10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluo
renyl) 15 zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen
tadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydr
o-dibe nzo[b,h]fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-butyl-cy
clopen 20
tadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydr
o-dibe nzo[b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetranydro-dibenzo
[b,h1f luorenyl)zirconium dichloride,  SF-1451 70
bis(m-fluorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo
[b,hlf luorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-butyl-cyclopentad
ienyl)
5(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenz
o[b,h]f luorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-butyl-cyclopentad
ienyl)
(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo
[b,h]f luorenyl)zirconium dichloride, 10
bis(p-tert-butylphenyl)methylene(3-tert-butyl-cyclope
ntadie
nyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dib
enzo[b ,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(1,1,4
,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]f
luoren 



15 yl)zirconium dichloride,
dibutylmethylene(3-tert-butyl-5-methylcyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]flnor enyl)zirconium dichloride,
cyclohexylidene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
204,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,
h]fluore nyl)zirconium dichloride,
dibenzylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(1,
1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,
h]fluo renyl)zirconium dichloride,  SF-1451 71
phenylmethylene(3-tert-buty1-5-methylcyclopentadienyl
)(1,1,
4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]
fluore nyl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-methylcyclop
entadi 5
enyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-di
benzo[ b,h]fluorenyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3-tert-buty1-5-methylcyclo
pentad
ienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-d
ibenzo [b,h]fluorenyl)zirconium dichloride,
10(phenyl)(ethyl)methylene(3-tert-buty1-5-methylcyclo
pentadie
nyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dib
enzo[b ,h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-buty1-5-methylcyclopentadien
yl)(1,
1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,
h]fluo 



15 renyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-methylcyclopentadi
enyl)(
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h1f1 uorenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl 20
cyclopentadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-t
etrahy dro-dibenzo[b,h]fluorenyl)zirconium
dichloride,
bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
methyl
cyclopentadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-t
etrahy dro-dibenzo[b,h]fluorenyl)zirconium
dichloride,  SF-1451 72
bis(p-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent adienyl)
(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-diben
zo[b,h1fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro
-diben zo[b,h]fluorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3-tert-buty1-5-methylcyc
lopent
adienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro
-diben zo[b,h]fluorenyl)zirconium dichloride, 10
biskm-chlorophenyl)methylene(3-tert-buty1-5-methylcyc
loPent
adienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro
-diben zo[b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-methy
lcyclo
pentadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrah
ydro-d 15 ibenzo[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3-tert-butyl-5-ethylcyclopentadienyl)
(1,1,4,
7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fl
uoreny 1)zirconium dichloride,
dibutylmethylene(3-tert-buty1-5-ethylcyclopentadienyl
) (1,1, 20
4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h1
fluore nyl)zirconium dichloride,
cyclohexylidene(3-tert-buty1-5-ethylcyclopentadienyl)
(1,1,4
,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]f
luoren yl)zirconium dichloride,  SF-1451 



73
dibenzylmethylene(3-tert-butyl-5-ethylcyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor enyl)zirconium dichloride,
phenylmethylene(3-tert-buty1-5-ethylcyclopentadienyl)
(1,1,4
,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]f
luoren yl)zirconium dichloride,
(phenyl)(methyl)methylene(3-tert-buty1-5-ethylcyclope
ntadie
nyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dib
enzo[b ,h]fluorenyl)zirconium dichloride,
10(p-toly1)(methyl)methylene(3-tert-buty1-5-ethylcycl
opentadi enyl)
(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo
[ b,h]fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3-tert-buty1-5-ethylcyclopen
tadien
yl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibe
nzo[b, 15 h]fluorenyl)zirconium dichloride,
diphenylmethylene(3-tert-butyl-5-ethylcyclopentadieny
l)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor enyl)zirconium dichloride,
di-p-tolylmethylene(3-tert-buty1-5-ethylcyclopentadie
nyl)(1
20,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo
[b,h]flu orenyl)zirconium dichloride,
bis(p-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-te
trahyd ro-dibenzo[b,h]fluorenyl)zirconium dichloride,
SF-1451 74 



bis(m-trifluoromethylphenyl)methylene(3-tert-buty1-5-
ethylc
yclopentadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-te
trahyd ro-dibenzo[b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta 5
dienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-
dibenz o[b,h]fluorenyl)zirconium dichloride,
bis(m-fluorophenyl)methylene(3-tert-butyl-5-ethylcycl
openta
dienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-
dibenz o[b,h]fluorenyl)zirconium dichloride, 10
bis(p-chlorophenylmethylene)(3-tert-buty1-5-ethylcycl
openta
dieny1)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-
dibenz o[b,h]fluorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3-tert-buty1-5-ethylcycl
openta
dienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-
dibenz 15 o[b,h]fluorenyl)zirconium dichloride,
bis(p-tert-butylphenyl)methylene(3-tert-buty1-5-ethyl
cyclop
entadienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahy
dro-di benzo[b,h]fluorenyl)zirconium dichloride,
isopropylidene(3,5-dimethylcyclopentadienyl)(1,1,4,7,
10,10- 20
hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl)
zircon ium dichloride,
dibutylmethylene(3,5-dimethylcyclopentadienyl)(1,1,4,
7,10,1
0-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoreny
l)zirc onium dichloride,  SF-1451 75
cyclohexylidene(3,5-dimethylcyclopentadienyl)(1,1,4,7
,10,10
-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl
)zirco nium dichloride,
dibenzylmethylene(3,5-dimethylcyclopentadienyl)(1,1,4
,7,10, 5
10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoren
yl)zir conium dichloride,
phenylmethylene(3,5-dimethylcyclopentadienyl)(1,1,4,7
,10,10
-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluorenyl
)zirco nium dichloride, 



10(phenyl)(methyl)methylene(3,5-dimethylcyclopentadie
nyl)(1,1
,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h
]fluor enyl)zirconium dichloride,
(p-toly1)(methyl)methylene(3,5-dimethylcyclopentadien
yl)(1,
1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,
h]fluo 15 renyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3,5-dimethylcyclopentadienyl
)(1,1,
4,7,10,10-hexamethy1-1,2,9,10-tetrahydrodibenzo[b,h1f
luore nyl)zirconium dichloride,
diphenylmethylene(3,5-dimethylcyclopentadienyl)(1,1,4
,7,10, 20
10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluoren
yl)zir conium dichloride,
di-p-tolylmethylene(3,5-dimethylcyclopentadienyl)(1,1
,4,7,1
0,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[b,h]fluor
enyl)z irconium dichloride,  SF-1451 76
bis(p-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent
adienyl)(1,1,4,7,10,10-nexamethyl-1,2,9,10-tetrahydro
-diben zo[b,h]fluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3,5-dimethylcyc
lopent 5
adienyl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro
-diben zo[b,h]fluorenyl)zirconium dichloride,
bis(p-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h1f1 uorenyl)zirconium dichloride, 10
bis(m-fluorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h]fl uorenyl)zirconium dichloride,
bis(p-chlorophenylmethylene)(3,5-dimethylcyclopentadi
enyl)(
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h]f1 



15 uorenyl)zirconium dichloride,
bis(m-chlorophenyl)methylene(3,5-dimethylcyclopentadi
enyl)(
1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibenzo[
b,h]fl uorenyl)zirconium dichloride and
bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopen
tadien 20
yl)(1,1,4,7,10,10-hexamethy1-1,2,9,10-tetrahydro-dibe
nzo[b, h]fluorenyl)zirconium dichloride. However, the
transition metal compound of the present invention is
not limited to the above-exemplified compounds, and
examples thereof include all the compounds satisfying
the requirements as described in the  SF-1451 77
claims.        In the present invention, there may be
also employed, without any limitation, a derivative
in which a carbon-carbon double bond contained in the
skelton of the substituent(s) at the 3-position
and/or the 6-position of the fluorene derivative
represented by the general formula [I] is chemically
modified by a well-known method, for example, a
derivative in which a carbon-carbon double bond is
epoxidized by a peracid and the like, a derivative in
which the epoxidized derivative is 10 subjected to
ring-opening with an active hydrogen-containing
compound, and the like, as long as the polymerization
activity of the invention can be exhibited. [0047]
Process for Producing Fluorene Derivative  15The
fluorene derivative of the present invention can be
produced by a well-known method, and the process for
producing the same is not particularly limited.
Examples of the well-known production process include
the process as disclosed 



in W001/27124, filed by the present Applicant. First,
a 20 precursor compound (1) of the general formula
[I] can be produced by the reaction scheme [A].
[0048]  SF-1451 78  [0049]        In the formula, R1
to R14 each have the same meanings as in the general
formula [I], and X1 and X2 each represent a halogen 5
atom, a trifluoromethylsulfonate group, a sulfonate
group, or the like, which may be the same as or
different from each other. By coupling the compound
of the formula (1) in accordance with a well-known
method, a compound of the general formula [I] can be
obtained. The coupling reaction can be carried out in
the 10 absence or presence of an organic solvent, at
temperature ranging from -80C to 300C, by using at
least one selected from a transition metal compound
obtained by adding a ligand if  SF-1451 



79 necessary to a nickel salt such as nickel
chloride, nickel nitrate, a palladium salt such as
palladium chloride, palladium acetate, in addition to
a metal such as copper, magnesium, zinc, lithium,
sodium, and potassium, and an organometallic compound
5 such as alkyllithium, alkylmagnesium halide, and
arylmagnesium halide.       In addition, the compound
of the general formula [II] can be produced by the
reaction scheme [B]. [0050] [B]  R17R20
FCI-6AP:18D2Z"."_......."/?"...."..."..R09- +71-    



[0051]  SF-1451 80 in the general formula [II]. The
synthesis of the compound represented by the formula
(2), which is an intermediate, is carried out in the
absence or presence of organic solvent, at the
temperature ranging from -100C to 200C, by using
fluorene 5 and well-known a,-unsaturated ketones as a
raw material, and in the presence of the catalyst, if
necessary. u43-unsaturated ketone as a raw material
is not particularly limited, but include, for
example, but-3-en-2-one, pent-3-en-2-one,
4-methyl-pent-3-en-2-one, 4-phenyl-but-3-en-2-one, 10
1-phenylpropenone, 1,3-diphenylpropenone,
2-methylpropenone, 2,4-dimethyl-pent-3-en-2-one,
4,4-dimethyl-pent-l-en-3-one,
2,2-dimethyl-hex-4-en-3-one,
2,2,5-trimethyl-hex-4-en-3-one. These may be used 1
to 20 equivalences, preferably 1.8 to 10
equivalences, and more preferably 2 to 5
equivalences, relative 15 to fluorene. The solvent is
not particularly limited, but the reaction may be
carried out in the absence of a solvent or in the
presence of a solvent such as dichloromethane,
chloroform, carbon tetrachloride, chlorobenzene,
dichlorobenzene, 



nitrobenzene, nitromethane, carbon disulfide, hexane,
heptane, 20 decane, and cyclohexane. The catalyst may
be added to the reaction, if necessary. As the
catalyst, one or more of a well-known Lewis acid such
as hydrochloric acid, hydrogen chloride, sulfuric
acid, nitric acid, phosphoric acid, polyphosphoric
acid, diphosphorus pentaoxide,  SF-1451 81
trifluoromethanesulfonic acid, methanesulfonic acid,
hydrofluoric acid, aluminum chloride, stannic
chloride, ferric chloride, zinc chloride, boron
fluoride, cupric chloride, mercury chloride, titanium
tetrachloride, zirconium 5 tetrachloride, hafnium
tetrachloride, aluminum bromide, ferric bromide,
beryllium chloride, and zinc, gallium chloride, and a
solid acid such as heteropoly acid, alumina, and
zeolite may be employed. [0052] 10The synthesis of
the fluorene derivative represented by the general
formula [II] from the intermediate represented by the
formula (2) may be carried out in the same manner as
the synthesis of the intermediate represented by the
formula (2). The intermediate (2) maybe isolated, but
may derive the fluorene 15 derivative represented by
the general formula [II] directly without being
isolated. [0053] 



Process for Producing Transition Metal Compound  The
transition metal compound of the present invention 20
can be produced by a well-known method, and the
process for producing the same is not particularly
limited. Examples of the well-known production
process include the process as disclosed in
W001/27124, filed by the present Applicant. For
example, the compound represented by the general
formula [III]  SF-1451 82 can be produced by the
following steps. Firstly, the precursor compound (9)
of the general formula [III] can be produced by the
reaction scheme [C] or [0]. [0054]      
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(6)      R11R9 R87Re RioR. (9)  [0055]  SF-1451 
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as in the general formula [I] and [III], and L
represents an 5 alkali metal. GI and G2 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 only in the position of a double
bond in the 'cyclopentadienyl ring and only the one
type among them is 10 exemplified herein, but there
may be any other isomers which  SF-1451 84 differ
only in the position of a double bond in the
cyclopentadienyl ring, or a mixture thereof. [0057]
The alkali metal used for the reaction of the
reaction 



5 schemes [C] and [D] may be lithium, sodium, or
potassium, and the alkaline earth metal may be
magnesium, or calcium. In 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 10 such as acetate, and benzoate,
and a sulfonate such as mesilate and tosilate. [0058]
Next, examples of producing a transition metal
compound from the precursor compound of the general
formula (9) are listed 15 below, but do not limit the
scope of the invention. Further, the transition metal
compound may be produced by any well-known method.
The precursor compound of the general formula (9)
obtained by the reaction of the reaction schemes [C]
and [D] is brought into contact with an alkali metal,
a hydrogenated 20 alkali metal, or an organoalkali
metal in an organic solvent at a reaction temperature
ranging from -80C 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  SF-1451 85 hydrocarbons such as benzene,
toluene and xylene, ethers such as tetrahydrofuran,
diethylether, dioxane, 1,2-dimethoxyethane,
tert-butylmethylether, and cyclopentylmethylether,
and halogenated hydrocarbons such as 5
dichloromethane and chloroform. In addition, examples
of the alkali metal used in the above reaction
include lithium, sodium, and potassium, examples of
the hydrogenated alkali metal include sodium hydride,
and potassium hydride, and examples of the
organoalkali metal include methyllithium,
butyllithium, and 10 phenyllithium. 



[0059]        Next, the metallocene compound
represented by the general formula [III] can be
synthesized by reacting the obtained dialkali metal
salt in the organic solvent with the compound 15
represented by the general formula (13) : MJk(13)
(In the formula, M represents a metal selected from
Group 4 in the Periodic Table, J may be selected from
the same or different combinations of halogen, an
anionic ligand, or a 20 neutral ligand capable of
coordination with a lone electron pair, and k
represents an integer of 3 to 6. ) . Specific
examples of the preferable compound represented by
the general formula (13) may include trivalent or
tetravalent titanium fluroride, chloride, bromide,
and iodide, tetravalent zirconium fluroride,  SF-1451
86 chloride, bromide, and iodide, tetravalent hafinum
fluroride, chloride, bromide, and iodide, and complex
thereof with ether such as tetrahydrofuran,
diethylether, dioxane, and 1,2-dimethoxyethan. In
addition, the organic solvent used may 5 be the same
ones as mentioned above. The reaction of the obtained
dialkali metal salt with the compound represented by
the general formula (13) may be preferably carried
out by the equimolar reaction, and may be carried out
in the above-mentioned organic solvent at a reaction'
temperature 10 ranging from -80C to 200C. The
metallocene compound obtained in the reaction may be
isolated and purified in accordance with 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 



15 using the analytical method such as a proton
nuclear magnetic resonance spectrum, a I3C nuclear
magnetic resonance spectrum, a mass analysis, and an
elemental analysis. [0060)             Preferred
Embodiment of employing Transition Metal  20 Compound
to Catalyst for Olefin Polymerization  Next, the
preferred embodiment of employing the 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  SF-1451 87 as the catalyst for
olefin polymerization, the catalyst component
preferably comprises: (A) the above-mentioned
transition metal compound; (B) at least one compound
selected from: 



5(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); and further,
if necessary, 10(C) a particulate carrier. [0061]
Hereinafter, each component will be specifically
explained. (B-1) Organometallic Compound  15Examples
of organometallic compound (B-1) used in the present
invention, specifically include the following
organometallic compounds of Groups 1, 2, 12 and 13.
An organoaluminum compound represented by the general
formula: 20General Formula (B-1a): RamAl(ORb)nHpEg
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; E represents a
halogen atom; m is a number such that 0<m.C, n is a
number such that 0n<3, p is a number such  



SF-1451 88 that 01o<3, and q is a number such that
0.q<3, provided that m+n+p+q=3. The specific examples
of the compound include trimethylaluminum,
triethylaluminum, triisobutylaluminum, and
diisobutylaluminum hydride. 5[0062]        An alkyl
complex of Group 1 metal and aluminum represented by
the general formula: General Formula (B-1b): M2A1Ra4
wherein M2 represents Li, Na, or K, Ra represents a
10 hydrocarbon group having 1 to 15, preferably 1 to
4 carbon atom ( s ) . Examples of the compound
include LiA1(C2B5)5, and LiA1(C71-115)4- [0063]
A dialkyl compound of Group 2 or 12 metal represented
by the general formula: 15General Formula (B-1c):
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 above-mentioned organometallic compounds (B-1),
20 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. [0064] (B-2) Orqanoaluminum
Oxy-Compound   SF-1451 89        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. 51-12-78687. [00651        The
heretofore known aluminoxane may be produced in
accordance with, for example, the following
processes, and generally obtained as a solution of
hydrocarbon solvent. 10  (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 aluminum sulfate hydrate, a
nickel sulfate hydrate, and a cerium 15 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 or steam with an organoaluminum compound such as
20 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 organioaluminuntcompound such as
trialkylaluminum, in a medium  SF-1451 90 such as
decane, benzene, and toluene. [0066]        The
aluminoxane may contain a small amount of an
organometallic component. From the recovered solution
of 5 aluminoxane, a solvent or
unreactedorganoaluminum 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 the preparation of the aluminoxane can
specifically include the 10 same organoaluminum
compound as those exemplified as the organoaluminum
compound in the above-mentioned (B-1a). Among these,
trialkylalminum and tricycloalkylaluminum are
preferable, and timethylaluminum is particularly
preferable. The organoaluminum compound may be used
individually or in a 15 combination of two or more
kinds thereof. [0067] 



In addition, the organoaluminum oxy-compound which is
insoluble to benzene used in the present invention is
preferably a compound having an Al component, which
is soluble to benzene 20 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 in a combination of two or more kinds
thereof.  SF-1451 91 [0068]        (B-3) Compound
which forms Ion Pair by Reacting with  Transition
Metal Compound Examples of the compound which forms
an ion pair by 5 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 Japanese Unexamined Patent Application
Publication Nos. 101-11-501950, 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 (3-3) may be used individually or in a
combination of two or more kinds thereof. In the case
of using 15 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 activity for the olefin compound. 



20[0069]        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), at least one
compound (B) selected from (B-1) an organometallic
SF-1451 92 compound, (B-2) an Organoaluminum
oxy-compound, and (B-3) an ionizing ionic compound.
[0070] (C) Carrier  5The 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 compound are porous oxides, inorganic
chlorides, clay, clay minerals or ion exchangeable
layer compounds. 10[0071]        As the porous
oxides, specifically, Si02, Al203, MgO, Zr02, Ti02,
B203, CaO, ZnO, BaO, Th02 and the like, or a complex
or a mixture thereof, for example, a natural or
synthetic zeolite, Si02-Mg0, Si02-Al203, Si02-Ti02,
Si02-V205, Si02-Cr203, 



15 Si02-Ti02-Mg0 and the like, can be used. Among
these, Si02 and/or Al203 as a main component are/is
preferably used. The porous oxide has different
properties depending on the kind and the production
method thereof. It is desirable that the carrier
preferably used in the present invention has a
particular 20 diameter of 5 to 300mm, more preferably
10 to 1001m, a specific surface area of 50 to 1000
m2/g, more preferably from 200 to 900 m2/g, and a
pore volume of 0.3 to 3.0 cm3/g. The carrier may be
calcined to be used at 100 to 1000C, preferably 150
to 700C, if necessary.  SF-1451 93 [0072]       As
the inorganic chlorides, Mg012, MgBr2, Mn012, MnBr2
and the like are used. The inorganic chlorides may be
used directly, or may be used after being pulverized
by using a ball mill or 5 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 agent. [0073] 10The 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 a
compound having a crystal structure of which the
planes constituted by ionic bonding are piled up to
one another in 15 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 ion exchangeable layer compounds, ones
synthesized artificially can also be used without
being limited to the 20 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 crystal structure such as a hexagonal
close-packed structure, antimonyl type, CdC12 type,
and 0dI2 type. Examples of the clay and clay 



SF-1451 94 mineral include kaolin, bentonite, kibushi
clay, gairome clay, allophone, hisingerite,
pyrophyllite, mica group, montmorillonite group,
vermiculite, phyllite group, palygorskite, kaolinite,
nacrite, dickite, halloysite, and the 5 like.
Examples of the ion exchangeable layer compound
include a crystalline acid salt of multivalent metal
such as a-Zr(HAs04)21-120, a-Zr(HPO4)2,
a-Zr(KPO4)2.3H20, a-Ti(HPO4)2. a-Ti(SAs04)2.H20,
a-Sn(HPO4)21420, y-Zr(HPO4)2, y-Ti(HPO4)2,
y-Ti(NH4PO4)2H20, and the like. The clay and clay
mineral used 10 in the present invention
arepreferably subjected to a chemical treatment. Any
of the chemical treatment such as a surface treatment
which removes impurities attached on the surface,
treatments giving an effect on the crystal structure
of the clay and the like, can be used. Specific
examples of the chemical 15 treatment include an acid
treatment, an alkali treatment, a treatment with
salts, a treatment with organic compound and the
like. [0074] The ion exchangeable layer compound used
in the present 20 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 a supportive role to support a layer structure,
and is generally 



called as a pillar. Also, the introduction of other
substance  SF-1451 95 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 as
TiC14 and Zr014, a metal alkoxide (where R is a
hydrocarbon 5group 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) 1
24:+r [Zr4(01fl14]2+, [Fe30(000CH3)6]F, and the like.
These compounds may be used individually or in a
combination of two or more kinds thereof. In
addition, when intercalating those compounds, a
polymer 10 obtained by hydrolyzing metal alkoxide (R
is a hydrocarbon group, or the like) such as Si(OR)4,
Al(OR)3 or Oe(OR)4, a colloidal inorganic compound
such as SiO2 or the like can be coexisted. Examples
of the pillar include an oxide produced by carrying
out thermal dehydration after intercalating the 15
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, pectorite, tainiolite,
and synthetic mica. [0075] 20Examples 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
produced from an a-olefin having 2 to 14 carbon atoms
such as ethylene, propylene, 1-butene, and
4-methyl-l-pentene as the 



SF-1451 96 main component; a (co)polymer produced
from vinylcyclohexane, styrene as the main component;
and a modified one thereof. [0076] The catalyst for
olefin polymerization according to the 5 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 least one compound (B) selected from
(B-1) an organometallic compound, (B-2) an
organoaluminum oxy-compound, and (B-3) an 10 ionizing
ionic compound. [0077] (D) Organic Compound Component
In the present invention, the organic compound
component (D) is used, if necessary, for the purpose
of improving the 15 polymerization performance and
properties of the produced polymer. Examples of the
organic compound include alcohols, phenolic
compounds, carboxylic acids, phosphorous compounds,
and sulfonates, but are not limited thereto. [0078]
20At 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 exemplified. (1) A process
comprising adding the component (A) alone  SF-1451 97
to a polymerization reactor.        (2) A process
comprising adding the component (A) and the component
(B) to a polymerization reactor in the arbitrary
order. 5(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 order.
(4) A process comprising adding the catalyst
component 10 in which the component (B) supported on
the carrier (C), and the component (A) to a
polymerization reactor in the arbitrary order.
(5) A process comprising adding the catalyst
component in which the component (A) and the
component (B) both supported 15 on the carrier (C),
to a polymerization reactor. 



[0079]        In each of the above-mentioned
processes (2) to (5), at least two of each catalyst
components may be contacted in advance. In each of
the above-mentioned processes (4) and (5), of which
20 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 different from each
other. As the solid catalyst component in which the
component (A) is supported on the above-mentioned
SF-1451 98 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, and
further the catalyst component may be supported on
the solid 5 catalyst component which is
prepolymerized. [0080]        In the process for
producing an olefin polymer according to the present
invention, an olefin polymer is obtained by
polymerizing or copolymerizing the olefin in the
presence of 10 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
solution polymerization and a suspension
polymerization, and a gas-phase polymerization
method. Specific examples of the inactive 15
hydrocarbon medium used in the liquid-phase
polymerization method include aliphatic hydrocarbons
such as propane, butane, pentane, hexane, heptane,
octane, decane, dodecane and kerosene; alicyclic
hydrocarbons such as cyclopentane, cyclohexane and
methylcyclopentane ; aromatic hydrocarbons such 



20 as benzene, toluene, and xylene; halogenated
hydrocarbons such as ethylene chloride,
chlorobenzene, and dichloromethane; and a mixture
thereof. Also, olefin itself can be used as the
solvent. [0081]  SF-1451 99        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 from 10-8 to 10-2 mole, and preferably
from 10-7 to 10-3 mole per 5 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 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 10 ratio [
(3-2) IM] 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 component (3-3) is used in such the
amount that the molar ratio [ (B-3) /M] of the
component (B-3) to the entire transition metal 15
atom (M) in the component (A) is generally from 1 to
10, preferably from 1 to 5. [0082]        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 20 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
component (3-2), 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  



SF-1451 100 the component (B-3) . [0083]         In
addition, the polymerization temperature of olefin
using the olefin polymerization catalyst is generally
within 5 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 from atmospheric
pressure to 5 MPa gauge pressure, and the
polymerization reaction can be carried out batchwise,
10 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
obtained olefin polymer can be also adjusted by
allowing hydrogen to exist in the polymerization
system, or by varying 15 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 from about 0.001 to 100 NL per kg of olefin.
[0084] 20In the present invention, the olefin
supplied to a polyme ization reaction is at least one
kind of monomer selected from ethylene and an
a-olefin in which at least one kind of monomer is
preferably ethylene or propylene. Examples of the
a-olefin include a linear chain or branched a-olefin
having  



SF-1451 101 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-1-pentene, 3-methyl-l-pentene, 1-octene,
1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 5
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, norbornene,
5-methyl-2-norbornene, tetracyclododecene and
2-methyl
101,4,5,8-dimethano-1,2,3,4,4a,5,8,8a-octahydronaphth
alene; a polar monomer, for example, an
aj-unsaturated carboxylic acid such as acrylic acid,
methacrylic acid, fumaric acid, maleic acid
anhydride, itaconic acid, itaconic acid anhydride and
bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic anhydride,
and a 15 metal salt thereof such as sodium salt,
potassium salt, lithium salt, zinc salt, magnesium
salt, calcium salt and aluminum salt; an
a,P-unsaturated carboxylic ester such as methyl
acrylate, ethyl acrylate, n-propyl acrylate,
isopropyl acrylate, n-butyl acrylate,
isobutylacrylate, tert-butylacrylate, 2-ethylhexyl 20
acrylate, methyl methacrylate, ethyl methacrylate,
n-propyl methacrylate, isopropyl methacrylate,
n-butyl methacrylate and isobutylmethacrylate; a
vinylester such as vinyl acetate, vinyl propionate,
vinyl caproate, vinyl caprate, vinyl laurate, vinyl
stearate and vinyl trifluoroacetate; an unsaturated
glycidyl  SF-1451 102 such as glycidyl acrylate,
glycidylmethacrylate, monoglycidyl itaconate.
Furthermore, vinylcyclohexane, diene, polyene and
aromatic vinyl compound, for example, styrene and
monoalkylstyrene or polyalkylstyrene such as
o-methylstyrene, 



5 m-methylstyrene, p-methylstyrene,
o,p-dimethylstyrene, o-ethylstyrene, m-ethylstyrene,
p-ethylstyrene; a styrene derivative containing a
functional group such as methoxy styrene, ethoxy
styrene, vinyl benzoate, vinyl methylbenzoate, vinyl
benzyl acetate, hydroxy styrene, o-chlorostyrene, 10
p-chlorostyrene and divinyl benzene; and
3-phenylpropylener 4-phenylpropylene and a-methyl
styrene, or the like, may be coexisted in the
reaction system to carry out the polymerization.
[0085] 15In 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 used, it is
preferable that the amount of ethylene, propylene, or
ethylene + propylene is 50% by mole or more, based on
the 20 total amount of monomers. Specifically, the
monomer can be preferably used for producing an
ethylene/propylene copolymer (EPP), a
propylene/ethylene copolymer (PER), a
propylene/ethylene random copolymer (RCP), a
propylene/ethylene impact copolymer (ICP), a
propylene/butene  SF-1451 103 copolymer (PBR), a
propylene/ethylene/butene copolymer (PEBR), and the
like.        Hereinafter, the present invention will
be explained in detail with reference to Examples.
5[0086] [Measurement Method for Properties] 



Ethylene Content in Polymer        By the use of
Fourier transform infrared spectrophotometer
FT/IR-610 manufactured by JASCO Corporation, 10 the
area in the vicinity of the rocking vibration-of 1155
call based on a methyl group of propylene and the
absorbance in thefl vicinity of the overtone
absorption of 4325 cm-1 due to a C-H stretching
vibration were determined, andbyusing the obtained
ratio, the ethylene content in the polymer was
calculated from 15 the standard curve (prepared by
using the standard sample which is standardized by
13C-NMR). [0087] Intrinsic Viscosity ([q])  The
specific viscosity nsp was determined in decalin at
20 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:  SF-1451 104 [g/dl], K: constant
number > [0088] 



Weight average molecular weight (Mw) and Number
average molecular weight (Mn)  5The measurement was
carried out by transferring 500 of a sample solution
with 0.1 wt% concentration at a flow rate 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 10 each polymer.
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 15Mobile
phase: o-Dichlorobenzene Detector: Differential
refractometer Examples [0089] Hereinafter, the
present invention will be further 20 explained in
detail with reference to Examples, but the present
invention is not limited thereto.        In addition,
the structure of compound obtained in Synthesis
Examples was determined with the use of 270 MHz
1E-NMR (GSH-270 manufactured by JEOL Ltd), FD-mass
analysis (SX-102A 



SF-1451 105 manufactured by JEOL Ltd), and the like.
[Example 1]
[1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
ne] 5To a 300-ml three-neck flask, 25.8 g of
anhydrous aluminum chloride, 5.18 g of fluorene, and
200 ml of carbon disulfide were charged under
nitrogen atmosphere. 6.18 g of mesityl oxide was
added dropwise thereto over 15 minutes in a water
bath, and the mixture was stirred for 10 hours under
reflux. After 10 standing to cool, 100 ml of water
was added thereto, and the organic layer was
separated. The aqueous layer was extracted with 300
ml of hexane, and the separated organic layer was
combined, and washed with water and a saturated
aqueous solution of sodium chloride. After the
solution was dried over magnesium 15 sulfate, the
solvent was distilled off, and the obtained product
was purified by column chromatography, and
recrystallized with a mixed solvent of
ethanol/hexane. The yield was 1.14 g. Identification
was performed by 1H-NMR spectrum. The measurement
results are shown as follows. 20[0090]
1H-NMR (270 MHz, CDC13, TMS standard): 67.62 (s, 2H),
8 7.43 (s, 2H), 8 6.03 (s, 2H), 8 3.89 (s, 2H), 8
2.19 (s, 6H), 8 1.33 (s, 12H) 



[Example 2]  SF-1451 106 [0091]        [(Phenyl)
(methyl)methylene(3-tert-butyl-5-methylcyclo
pentadienyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopent
a[b,h]  fluorenyl)zirconium dichloride]  5(1)
Synthesis of
3-tert-butyl-6-phenyl-1,6-dimethyl-fulvene        To
a 100-ml three-neck flask, 1.50 g of potassium
hydroxide pulverized in mortar, 0.91 g of 18-crown-6
and 45 ml of THF were charged under nitrogen
atmosphere. 2.70 g of 10
t-butyl-methylcyclopentadiene was added dropwise
thereto over 10 minutes in a water bath, and the
mixture was stirred for 3 hours. The solution was
added with 11.33 g of acetophenone dropwise over 10
minutes, and the mixture was stirred for 22 hours.
The reaction solution was poured into 100 ml of 2N 15
hydrochloric acid. The organic layer was separated,
and the aqueous layer was extracted with 200 ml of
hexane. The separated organic layers were combined,
and washed with a saturated aqueous solution of
sodium hydrogen carbonate, water, and a saturated
aqueous solution of sodium chloride. After the 20
solution was dried over magnesium sulfate, the
solvent was distilled off, and the obtained product
was purified by column chromatography. The yield was
1.98 g. Identification was performed by 1H-NMR
spectrum. The measurement result is shown as follows.
The result of the 1H-NMR spectrum proved that the  



SF-1451 107 obtained compounds are a mixture of the
isomers. [0092] 1H-NMR (270 MHz, CDC13,TMS standard):
57.37-7.30 (m, 4H),     7.24-7.20 (m, 1H), 6.33+5.56
(m+m, 1H), 6.17+6.11 (d+d, 1H), 52.50+2.41 (s+s, 3H),
2.34+1.36 (s+s, 3H), 1.19+1.01 (s+s, 9H) [0093] (2)
Synthesis of    (phenyl)
(methyl)methylene(3-tert-buty1-5-methylcyclopentadi
enyl)
(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
n 10yl)        To a 100-ml three-neck flask, 1.71 g
of
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
e and 40 ml of dehydrated ether were charged. 3.5 ml
(5.4 mmol) of 1.54 M n-butyllithium hexane solution
was added dropwise 15 thereto over 3 minutes in an
ice/acetone bath. The solution was stirred for 21
hours while gradually elevating the temperature
thereof to room temperature. Thereto, diethyl ether
solution of 1.41 g (5.92 mmol) of
3-t-butyl-6-phenyl-1,6-dimethylfulvene was added over
10 20 minutes. After stirring for 7 days under
reflux, the reaction solution was poured into 100 ml
of 1 N hydrochloric acid. The organic layer was
separated, and the aqueous layer was extracted twice
with 75 ml of hexane. The obtained organic layers
were combined, washed once with a saturated aqueous
solution of  



SF-1451 108 sodium hydrogen carbonate, twice with
water, and once with saturated brine, and dried over
magnesium sulfate. The solvent was distilled off. The
obtained solid was purified by column chromatography
and washed with methanol. The yield was 0.70 5 g.
Identification was performed by FD-MS spectrum. The
measurement result is shown as follows. FD-MS:
m/Z=564 (M+) [0094] (3) Synthesis of 10(phenyl)
(methyl)methylene (3-tert-butyl-5-methylcyclopentadi
enyl) (1, 1, 3, 6, 8, 8-hexamethy1-1H,
8H-dicyclopenta [b, h] fluoren yl) zirconium
dichloride To a 30-ml Schlenk tube, 0.691 g of
(phenyl) (methyl) methylene
(3-tert-butyl-5-methylcyclopentadi 15 enyl) (1, 1, 3,
6,8, 8-hexamethy1-1H, 8H-dicyclopenta [b, h] fluoren
yl) and 15 ml of ether were charged under nitrogen
atmosphere. 1.75 ml (2.70 mmol) of a 1.54 M n-BuLi
hexane solution was added thereto in an ice/ acetone
bath, and then the mixture was stirred for 10
minutes. The solution was stirred at room temperature
20 for 24 hours. After cooling the solution in an
ice/acetone bath, 0.439 g (1.88 mmol) of zirconium
tetrachloride was added thereto, and the mixture was
stirred for 19 hours while the temperature thereof
was gradually elevated back to room temperature.
After the solvent was distilled off, the solubles
were extracted with 



SF-1451, 109 hexane. The solvent was distilled off,
and the obtained product was recrystallized with
ether. Obtained crystals were washed with pentane.
The yield was 52 mg. Identification was performed by
1H-NMA spectrum and FD-MS. The measurement 5 results
are shown as follows. 10  [0095] 114-NMR 7.94-7.90(m,
7.76-7.73(m, (d,1H),6.03 5.54(d,1H), (d,3H),1.53 



spectrum(270 MHz, CDC13, TMS standard): 8
1H),7.87(s,1H),7.85(s,1H),7.82(s,
1H),7.65-7.50(m,1H),7.45-4.38(m,2H),
(d,1H),5.90(d,1H),5.90(d,1H),5.87(d,
2.78(s,3H),2.42(s,3H),2.20(d,3H),
(s,3H),1.35(s,6H),1.21(s,1H),1.01(s, 1H), 6.09 1H),
2.16 9H),  0.96 (s, 3H), 0.86 (s, 3H), FD-MS: m/Z=724
(M+) 15[Example 3] - Preparation of Supported
Catalyst -       To a 100-ml three-neck flask, which
had been thoroughly purged with nitrogen, and
equipped with a stirring rod, 1.00 g of
silica-supported methylaluminoxane (Al = 14.6 wt%)
was 



20 added. 10 ml of dehydrated toluene was added
thereto at room temperature, 20 ml of a toluene
solution of 21.0 mg of the
(phenyl)(methyl)methylene(3-tert-buty1-5-methylcyclop
entadi
enyl)(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]f
luoren yl)zirconium dichloride synthesized by the
above-mentioned  SF-1451 110 Example 2 was added as a
transition metal compound under stirring, and the
mixture was 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 5 with 10 ml of
dehydrated hexane. The washed powder was dried under
reduced pressure for 2 hours to obtain 0.934 g of
powder. The obtained powder was mixed with 8.41 g of
a mineral oil to obtain a 10.0 wt% slurry. [Example
4] 10- Propylene/Ethylene Copolymerization       To
an SUS-made autoclave having an internal volume of
2000 ml, which had been thoroughly purged with
nitrogen, 300 g of liquid propylene was charged, and
then heated to 55C under sufficient stirring. The
inside of the autoclave was 15 pressurized with
ethylene gas to 30 kg/cm2G. Subsequently, to a pot
for charging a catalyst having an internal volume of
30 ml, which had been thoroughly purged with
nitrogen, attached on the autoclave, a mixture
solution of 4 ml of dehydrated hexane and 1 ml of a
hexane solution (A1=1.0 M) of isobutylaluminum 20 was
added, and charged to the autoclave while
pressurizing it with nitrogen. Next, to the pot for
charging catalyst, the mixture of 344 mg of the
supported catalyst slurry prepared in the
above-mentioned Example 3 and 1.0 mmol of a hexane
solution (A1=1.0 M) of triisobutylaluminum was added,
and charged to the  SF-1451 



111 autoclave while pressurizing it with nitrogen to
initiate the polymerization. After carrying out the
polymerization for 3 minutes, a small amount of
methanol was added to terminate the polymerization.
The polymer was added to an excessive amount 5 of
methanol added with hydrochloric acid to carry out
deashing. The resultant polymer was separated by
filtration, and then dried at 80C for 10 hours under
reduced pressure to obtain 16.7 g of a polymer. The
polymerization activity was 342 kg-Polymer/mmol-Zrhr.
The results of polymer analysis showed 10 an ethylene
content of the polymer= 30% by mole, [TO= 2.22 dl/g,
Mw= 238,000, an Mw/Mn= 2.0. [Example 5] -
Propylene/Ethylene Copolymerization - The
polymerization was carried out under the same 15
condition as in the above Example 4, except that 347
mg of the supported catalyst slurry prepared in the
above-mentioned Example 3 was used, the inside of the
autoclave was pressurized with ethylene gas to 35
kg/cm2G, and that the polymerization was carried out
for 4 minutes. The obtained polymer was 50.9 20 g and
the polymerization activity was 773
kg-Polymer/mmol-Zr.  hr. The results of polymer
analysis showed an ethylene content of the polymer=
47% by mole, [1]=2.55 dl/g, Mw=250,000, and Mw/Mn=2.0
. [Example 6]  



SF-1451 112 - Propylene/Ethylene Copolymerization -
The polymerization was carried out under the same
condition as in the above Example 4, except that 199
mg of the supported catalyst slurry prepared in the
above-mentioned 5 Example 3 was used, the inside of
the autoclave was pressurized with ethylene gas to 40
kg/cm2G, and that the polymerization was carried out
for 4 minutes. The obtained polymer was 24.3 g, and
the polymerization activity was 734
kg-Polymer/mmol-Zr-hr. The results of polymer
analysis showed 10 an ethylene content of the
polymer= 6096bymole, [n]=3.04 dl/g, Mw=305,000, and
Mw/Mn=2.1. [Example 7] - Propylene Bulk
Polymerization - To a 50-ml side-arm flask which had
been thoroughly purged 15 with nitrogen, and equipped
with a magnetic stirrer, 1.02 g of the supported
catalyst slurry prepared in the above-mentioned
Example 3, 1.0 mmol of a hexane solution (A1=1.0M) of
triisobutylaluminum, and 5.0 ml of dehydrated hexane
were added. The resultant mixture was introduced to
an SUS-made autoclave 20 having an internal volume of
2000 ml, which had been thoroughly purged with
nitrogen. Thereafter, 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  



SF-1451 113  dried under reduced pressure at 80C for
10 hours. The obtained polymer was 248.9 g of the
isotactic polypropylene and the polymerization
activity was 128.6 kg-PP/mmol-Zr-hr. The results of
polymer analysis showed [i]=3.77 dl/g, Mw=606,000, 5
Mw/Mn=2.9, and Tm=147.4C. [Example 8] - Propylene
Bulk Polymerization        The polymerization was
carried out under the same condition as in the above
Example 7, except that 0.340 g of the 10 supported
catalyst slurry prepared in the above-mentioned
Example 3 was used, and that 0.30N1ofhydrogenwas
added after charging 500 g of liquid propylene. The
obtained polymer was 328.9 g of the isotactic
polypropylene and the polymerization activity was
510.0 kg-PP/mmol-Zr-hr. The results of polymer 15
analysis showed [i]=2.18 dl/g, Mw=261,000, Mw/Mn=2.7,
and Tm=150.1C. [Example 9] - Propylene Bulk
Polymerization - The polymerization was carried out
under the same 



20 condition as in the above Example 7, except that
0.201 g of the supported catalyst slurry prepared in
the above-mentioned Example 3 was used, and that 0.60
N1 of hydrogen was added after charging 500 g of
liquid propylene. The obtained polymer was 255.0 g of
the isotactic polypropylene and the polymerization
SF-1451 114 activity was 670.2 kg-PP/mmol-Zr.hr. The
results of polymer analysis showed [1]=1.16 dl/g,
Mw=121,000, Mw/Mn=2.3, and Tm=150.3C. [Example 10]
5di-p-Tolylmethylene(cyclopentadieny1(1,1,3,6,8,8-hex
a methyl-1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride  (1) Synthesis of 6,6-di-p-tolylfulvene To
a 200-ml two-neck flask equipped with a magnetic 10
stirrer, a three-way cock, 6.72 g (31.9 mmol) of
4,4'-dimethylbenzophenone, and 30 ml of
tetrahydrofuran were charged under nitrogen
atmosphere. 19 ml (38 mmol) of a 2.0 mo1/1 sodium
cyclopentadienyl/tetrahydrofuran solution was
gradually added thereto, while cooling it in an ice
water bath, 15 and the mixture was stirred at room
temperature for 6 days. 100 ml of 1 N hydrochloric
acid was gradually added thereto, while cooling it in
an ice water bath and 100 ml of diethyl ether was
added. The organic layer was separated, and washed
twice with 100 ml of water, and once with 100 ml of
saturated solution of 20 salt. After the solution was
dried over magnesium sulfate, the solvent was
distilled off, and the obtained product was purified
by column chromatography. The production quantity was
6.15 g, and the yield was 74.5%. Identification was
performed by IH NMR spectrum. The measurement result
is shown as follows. 



SF-1451 115 [0096]                     1H-NMR (270
MHz, CDC13, TMS standard): d 2.39 (s, 6H), 6.2-6.3
(m, 2H), 6.5-6.6 (m, 2H), 7.1-7.2 (m, 2H) [0097] 5(2)
Synthesis of
(1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluore
nyl) (c yclopentadienyl)di-p-tolylmethane        To a
200-ml two-neck flask equipped with a magnetic
stirrer, a three-way cock and a 50 ml dropping
funnel, 749 mg 10(2.29 mmol) of
1,1,3,6,8,8-hexamethy1-1H,8H-dicyclopenta[b,h]fluoren
e and 30 ml of tetrahydrofuran were charged under
nitrogen atmosphere. 1. 56ml (2. 43mmol) of 1.
56mo1/1 n-butyllithium/hexane solution was gradually
added thereto, while cooling it in an ice water 15
bath, and the mixture was stirred at room temperature
for 6.5 hours. 718 mg (2.78 mmol) of
6,6-di-p-tolylfulvene dissolved in 30 ml of
tetrahydrofuran in advance was gradually added
thereto over 20 minutes using the dropping funnel,
while cooling it in a methanol/dry ice bath. The
temperature of the reaction 20 solution was gradually
elevated back to room temperature, and the solution
was stirred at room temperature for 20 hours. 50 ml
of 1 N hydrochloric acid was gradually added thereto,
and 50 ml of diethyl ether was further added to the
mixture. The organic layer was separated, washed
twice with 50 ml of water, 



SF-1451 116 once with 50 ml of saturated solution of
salt. After the solution was dried over magnesium
sulfate, the solvent was distilled off, and the
obtained product was purified by column
chromatography. The production quantitywas 397 mg (0
. 679 mmol) , 5 and the yield was 29 . 6%.
Identification was performed by 1H-NMR spectrum and
FD-MS spectrum. The measurement results are shown as
follows. [0098] 10 (m, 5.33 12H)        1H-NMR
spectrum 12H),1.8-2.2(m, (s,1H),5.9-6.0 (270
MHz,CDC13,TMS standard):0.8-1.4
6H),2.2-2.3(m,6H),2.8-3.1(br,1H), 



(m,2H),6.0-6.6(br,4H),6.7-7.5(br,  FD-MS: M/z 584
(M+) [0099] 15(2) Synthesis of di-p-tolylmethylene
(cyclopentadienyl) (1, 1, 3, 6, 8, 8-hexamethy 1-1H,
8H-dicyclopenta [b,h] fluorenyl) zirconium dichloride
To a 100-ml Girudarl flask equipped with a three-way
cock a magnetic stirrer, 376 mg (0.643 mmol) of 20(1,
1, 3, 6, 8, 8-hexamethy1-1H, 8H-dicyclopenta [b,h]
fluorenyl) (c yclopentadienyl) di-p-tolylmethane, and
40 ml of diethyl ether were charged under nitrogen
atmosphere. 0.86 ml (1.3 mmol) of a 1.56  mo1/1
n-butyllithium/hexane solution was gradually added
thereto, while cooling it in an ice water bath, and
the mixture  SF-1451 117 



was stirred at room temperature for 20 hours under
nitrogen atmosphere. 0.260 g (0.688 mmol) of
zirconium tetrachloride  tetrahydrofuran complex
(1:2) was added thereto, while cooling it in a
methanol/dry ice bath. The temperature 5 of the
reaction solution was gradually elevated back to room
temperature and the solution was stirred at room
temperature for 17 hours. The solid obtained by
distilling off the solvent under reduced pressure was
extracted with hexane, and the solvent of the
obtained solution was distilled off under reduced 10
pressure. The obtained product was washed with
pentane, and then extracted with dichloromethane. The
solvent of the obtained solution was distilled off
under reduced pressure to obtainS a title compound.
The production quantity was 149 mg (0.200 mmol), and
the yield was 31.1%. Identification was 15 performed
by 11-T-NMR spectrum and FD-MS spectrum. The 20
measurement results are shown as follows. [0100]
1H-NMR spectrum (270 MHz, CDC13, TMS standard): 0.94
(s, 6H),1.04(s,6H),2.17(d,6H),2.35(s,6H),5.68(t,21i),
5.95(d,2H),6.10(s, Ar(Flu),2H),6.28(t,2H),7.1-7.3(m,
4H),7.8-7.9(m,4H),7.91(s,2H) 



FD-MS:M/z 744(M+)  [Example 11] - Preparation of
Supported Catalyst -  SF-1451 118        To a 100-ml
three-neck flask, which had been thoroughly purged
with nitrogen, a stirring rod was equipped and 0.989
g of silica-supported methylaluminoxane (Al = 19.3
wt%) and 42 ml of toluene were added. Thereto, a
solution prepared by 5 dissolving 20.2 mg (0.0271
mmol) of
di-p-tolylmethylene(cyclopentadieny1(1,1,3,6,8,8-hexa
methyl -1H,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride as synthesized by the above-mentioned
Example 10 in 8.0 ml of toluene, was gradually added
as a transition metal compound, 10 and the mixture
was stirred at room temperature for 1 hour. After
stopping stirring the solution, the solution was left
to stand, and then the supernatant was removed by
decantation. Thereafter, the operation of adding 45
ml of heptane and stirring the mixture, settling the
mixture to stand, and removing the 15 supernatant by
a decantation, was performed three times.
Subsequently, heptane as added to obtain 50 ml of a
slurry. Thereto, 2.0 ml (A1=2.0 mmol) of an n-decane
solution of triisobutylaluminum was added while
stirring, ethylene was blown into the slurry, and the
polymerization was carried out 20 at 20C for 34
minutes. After stopping supplying ethylene and
stirring the mixture, the solution was settled, and
the supernatant was removed by a decantation.
Thereafter, the operation of adding 45 ml of heptane
and stirring the mixture, leaving the mixture to
stand, and removing the supernatant by  



SF-1451 119 a decantation, was performed three times.
Subsequently, heptane was added to obtain a total
amount of 100 ml of a slurry. From this, a heptane
slurry of the supported catalyst of the previous
polymerization was obtained. 5[Example 12] - Ethylene
Homopolymer -        To an SUS-made autoclave having
an internal volume of 1 litter, which had been
thoroughly purged with nitrogen, 500 ml of purified
heptane was added, and ethylene was passed 10
therethrough to saturate a liquid phase and a gas
phase with ethylene. Subsequently, using the
hydrogen-ethylene mixed gas (hydrogen concentration:
0.99 vol%), the internal system was substituted, and
then 0.25 mmol of triisobutylaluminum, and 5.0 ml of
the supported catalyst slurry prepared in the Example
11 15 were charged thereto in the order. The
temperature of the system was elevated to 80C, and
the polymerization was carried out at 0.78 MPa-G for
1 hour. The obtained polymer was dried under vacuum
for 10 hours to obtain 56.7 g of an ethylene polymer.
The polymerization activity was 1120 g-PE/g-cat-h.
The [i] of 20 the obtained ethylene polymer was 0.88
dl/g. [Example 13] - Ethylene/1-Hexene Copolymer -
To an SUS-made autoclave having an internal volume of
1 liter, which had been thoroughly purged with
nitrogen, 500 ml  



SF-1451 120 of purified heptane was added, and
ethylene was passed therethrough to saturate a liquid
phase and a gas phase with ethylene. Subsequently,
0.25 mmol of triisobutylaluminum, and 3.0 ml of
1-hexene, 1.4 ml of the supported catalyst slurry 5
prepared in the Example 11 were charged in the order.
The temperature of the system was elevated to 80C,
and the polymerization was carried out at 0.78 MPa.G
for 45 minutes. The obtained polymer was dried under
vacuum for 10 hours to obtain 74.7 g of an
ethylene/l-hexene copolymer. The polymerization 10
activity was 7060 g-PE/g-cat-h. The density of the
obtained ethylene polymer was 0.946 g/cm3. [0101]
[Comparative Example 1] - Preparation of Supported
Catalyst - 15To a 100-ml three-neck flask, which had
been thoroughly purged with nitrogen, and equipped
with a stirring rod, 1.01 g of silica-supported
methylaluminoxane (Al = 14.6 wt%) was added. Thereto,
10 ml of dehydrated toluene was added at room
temperature, 20 ml of a toluene solution of 20.6 mg
of the 20
isopropylidene(3-tert-buty1-5-methylcyclopentadienyl)
(fluor enyl)zirconium dichloride synthesized in
accordance with W001/27124 was added as a transition
metal compound under stirring, and the mixture was
stirred for 1 hour. The obtained slurry was filtered,
and powders on the filter were washed once  SF-1451 



121 with 10 ml of dehydrated toluene, and then washed
three times with 10 ml of dehydrated hexane. The
washed powders were dried under reduced pressure for
2 hours to obtain 0.929 g of powders. The obtained
powders were mixed with 8.36 g of a mineral oil 5 to
obtain a 10.0 wt% slurry. [0102] [Comparative Example
2] - Propylene/Ethylene Copolymerization - To an
SUS-made autoclave having an internal volume of 2000
10 ml, which had been 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 a catalyst having an internal volume of 30
15 ml, which had been thoroughly purged with
nitrogen, attached on the autoclave, a mixed solution
of 4 ml of dehydrated hexane and 1 ml of hexane
solution (A1=1.0 M) of triisobutylaluminum was added,
and charged to the autoclave while pressurizing it
with nitrogen. Next, to the pot for charging a
catalyst, a 20 mixture of 170 mg of the supported
catalyst slurry prepared in the above-mentioned
Comparative Example 1 and 1.0 mmol of a hexane
solution (A1=1.0 M) of triisobutylaluminum was added,
and charged to the autoclave while pressurizing it
with nitrogen to initiate the polymerization. After
carrying out the  SF-1451 122 



polymerization for 5 minutes, a small amount of
methanol was added thereto to terminate the
polymerization. The polymer was added to an excessive
amount of methanol added with hydrochloric acid to
carry out deashing. The resultant polymer was
separated by filtration, and then dried at 80C for 10
hours under reduced pressure to obtain 19.6 g of a
polymer. The polymerization activity was 174
kg-Polymer/mmol-Zr  hr. The results of polymer
analysis showed an ethylene content of the polymer=
39% by mole, [n]= 1.00 dl/g, Mw= 74,000, and Mw/Mn=
2.0. 10[0103] [Comparative Example 3] - Propylene
Bulk Polymerization -        To a 50-ml side-arm
flask, which had been thoroughly purged with
nitrogen, and equipped with a magnetic stirrer, 15
0.262 g of the supported catalyst slurry prepared in
the above-mentioned Comparative Example 1, 1.0 mmol
of a hexane  solution (A1=1.0M) of
triisobutylaluminum and 5.0 ml of dehydrated hexane
were added. The resultant mixture was introduced to
an SUS-made autoclave having an internal volume 20 of
2000 ml, which had been thoroughly purged with
nitrogen. Thereafter, 500 g of liquid propylene was
charged thereto, and then 0.30 N1 of hydrogen was
added. After the polymerization was carried out at
70C for 40 minutes, the autoclave was cooled, and
propylene was purged to terminate the polymerization.
The  SF-1451 123 polymer was dried under reduced
pressure at 80C for 10 hours. The obtained polymer
was 171.1 g of isotactic polypropylene, and the
polymerization activity was 246kg-PP/mmol-Zr-hr. The
results of polymer analysis showed [i]=1.67 dl/g,
Mw=198,000, Mw/Mn=2.2, and Tm=142.3C. Industrial
Applicability 



[0104] The fluorene compound in which a carbon-carbon
10 unsaturated bond is substituted at the 3- and
6-positions thereof, and the useful and novel
transition metal compound which has a ligand
containing a fluorenyl group corresponding to the
fluorene compound, are novel and useful as a catalyst
component for olefin polymerization. The catalyst for
olefin 15 polymerization containing the transition
metal compound exhibits extremely high activity,
which accordingly provides a process for more
economically producing an olefin polymer.  124 CLAIMS
1.A fluorene derivative, represented by the following
general formula [II]: R22  R, Rfl, RH, RH, R221 , R, 



wherein R15,16and Rn are each selected from hydrogen,
a hydrocarbon group, a silicon-containing group, a
sulfur-containing group, an oxygen-containing group,
a nitrogen-containing group, and a halogen-containing
group, and may be the same as or different from each
other.        2. The fluorene derivative according to
claim I, wherein in the above general formula [II],
R15, R16, R18, R19, R21, and R22 are each a methyl
group, and R17 and R2 are each hydrogen.        3. A
transition metal compound represented by the
following general formula [III]:  125     [ I I I ]
wherein R23, R24, R25, R26, R27, and R2 are each
selected from hydrogen, a hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an oxygen-containing group, a nitrogen-containing
group, and a halogen-containing group, and may be the
same as or different from each other, adjacent
substituents of R23 to R28 may be bonded to each
other to form a ring, M is a Group 4 transition
metal, Y is 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, j is an integer
of 1 to 4, and Z is  



126   a fluorenylidene group having a free valency of
divalence, which is derived by removing two hydrogen
atoms at the 10- position of the fluorene derivative
of claim 1 or 2. 4.The transition metal compound
according to claim 3, wherein R24 and Rm in the above
general formula [III] are each hydrogen. 5.A catalyst
for olefin polymerization comprising the transition
metal compound according to claim 3 or 4. 6. A
catalyst for olefin polymerization comprising:
(A) the transition metal compound according to claim
3 or 4; and        (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). 7.A process
for producing an olefin polymer 



comprising polymerizing one or more monomer selected
from ethylene and a-olefins, in the presence of the
catalyst for olefin polymerization of claim 5 or 6,
wherein at least one monomer  127 is ethylene or
propylene. 8.The process for producing an olefin
polymer according to claim 7, wherein the transition
metal compound represented by the general formula
[III] is used in a form of supported on a support.
128 Fluorene Derivative, Transition Metal Compound,
Catalyst For Olefin Polymerization, And Process For
Producing Olefin Polymer ABSTRACT        Provided is
a novel fluorene derivative which is useful as a
catalyst component for olefin polymerization, a
transition 



5 metal compound containing the fluorene derivative
as a part of ligand, a catalyst for olefin
polymerization containing the transition metal
compound, and a process for producing olefin polymer.
The fluorene derivative is characterized by being
represented by the following general formula [I]: 10
wherein R1, R2, R3, R5, R6, R7, R8, R9, AU R,, and
R14 are each selected from hydrogen, a hydrocarbon
group, and a silicon-containing group, and may be the
same as or different 15 from each other, A4 and R13
are each selected from hydrogen, a hydrocarbon group,
a silicon-containing group, a sulfur-containing
group, an oxygen-containing group, a
nitrogen-containing group, and a halogen-containing
group, and  129 may be the same as or different from
each other, and adjacent substituents of Rl to R14
may be bonded to each other to form a ring, except
that the case where R4 and R5, and R12 and R15 are
each bonded to each other to form a vinylene group.
Also 



5 provided is a bridged metallocene compound having
both of the skeleton and a cyclopentadiene skeleton. 








