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DESCRI PTI ON  TRANSI TI ON METAL COVPOUND, CATALYST FOR
OLEFI N POLYMERI ZATI ON, AND PROCESS FOR PRODUCI NG
OLEFIN POLYMER 5 Technical Field [0001] The present
invention relates to a trapsition nmetal conpound
which is useful as a catal yst conponent for olefin
pol yneri zati on and has a novel specific structure, a
catal yst 10 for olefin polynerization containing the

transition netal conpeyeRlrpRfGya process for
produci ng an ol efin polyner using the catal yst for

TRM?%%!@%@%%?&WO%{W corrpoundc' P%%ég%%%&%]?(#ﬁ%fﬂa%on,
vany  SrHaPERCREs mhR rR8hegrRe, BriRal BosReh: on a

process for polynerizing-an olefin with the use of a
met al | ocene conpound, 20 especially on a process for
stereoregularly polynerizing an a-olefin, since the

Techmsinak Ejelsh i sotactic polynerization by W Kami nsky
et al (Angew. Chem Int. Ed. Engl., 24,507 (1985))
has] Of€dri publ i shed. [0003] 2 It has been known that
in the polynerization of an a-olefin using a

Metidld @ReRenRONRRMIML i I e SlAIRORRIW At @aNd Rerar

gompound which;isluseful,as a catalyst component for olefin

" polymerization and has a novel specific strucfure, a 5atalyst

for olefin polymerization containing the transition metal
compound, and a process for producing an olefin polymer using

the catalyst for polymerization.

Background Art

{0002]

In recent years, a metazllocene compound has been well
knownasalmmmgeneduscatalystforolefinpolymerization. Many
studies have been extensively carried out on a process for
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 polymerizatioﬁ by
W. Kaminsky et al (Angew. Chem. Int. Ed. Engl., 24,507 (1985))
has been published.

[0003]
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nol ecul ar wei ght of the obtained a-ol efin polynmer
vary markedly by introducing a substituent on a
cycl opentadi enyl ring of the 5 ligand of a

met al | ocene conpound, or b%ldging t wo

cycl opent adi enyl rings. 004] For exanple, when a
net al | ocene conpound haV|ng a ligand in which a
cyclopentadienyl ring and a fluorenyl ring are 10

b ri oAt |
C::;l:: yst ér-}g?n]qo éC%\%QgJ\%p¥%g%%l§&\%lrﬂﬁ‘a{ﬁ%tA ggan o-olefin

t I
usﬁ%?%efﬁ% SHL8eY cﬁéﬁé@g%ﬁ%s?tﬁ%é IR Sy Fha £

(cyclopentadlenyl)(fluor I)2|rcon|un1 di chl ori de
molegulapwedidin 05 %%9!50(1@@881)9@1}?&% Vet aaieedly
15 polypropylene |s obtalned in the case of
Py igitraciidimet Ryt st Btwet hyic § ot vpbor el adign (¥ Injogeny| the
)zirco niumdichloride in which a nethyl group is
ligdmd rofuz ede a1t beenS-pagpduron, ofr sbcidd opentwadi enyl
ring [Japanese Unexam ned Patent Application

cycRubdneadi ey Noridigs 193796] ; and isotactic 20
polypropylene is obtained in the case of

di nefdwd et hyl ene(3-tert
butylcyclopentadlenyl)(fluorenyl)2|rconlun1d|chlor|de
S Si n1|ar| i_nt.roduce

tert-butyl
L E e nB ke P et DB e MRl B g Sapand
No. H6-122718 3 . There has been al so di sclosed that
in WS M S 3ESHoVed T | A detflrorenyl ring are

stereoregularlty is obtained in the case of using
bridged is used as a propylene polymerization catalyst, from

the view point of the stereoregularity, syndioctactic
polypropyleneris obtained in the case of using
dimé%ﬁylmethyiéne (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
3-position of a cyclopentadienyl ring [Japanese Unexamined
Patent Application Publication No. H3-1937926]; and isotactic
polypropylene is obtained in the case of

dimethylmethylene (3-tert

butylcyclopentadienyl) (flucrenyl)zirconium dichloride in
which a tert-butyl group is similarly introduced [Japanese

Unexamined Patent Application Publication No. H6-122718].



10

15

20

di met hyl net hyl ene(3-tert-butyl-5-nmethyl cycl opent adi en
yl)(3, 6-di-tert-butylfluorenyl)zirconiumdichloride

in which a5 tert-butyl group is introduced at the 3-
and 6-positions of a quogenyI ring, as conpared

with the case of using

di met hyl net hyl ene(3-tert-butyl-5-nethyl cycl opent adi en
yl)(fl uorenyl)zirconiumdichloride(W 01/27124).

0 S ' th
The%@qg§ikmigzg@§8 &fgclé$§ﬁ%h%% ?gf§$5$§€£+§%?siflfﬁproved

romthe view point of the nolec
- Lotactic polypropyl ene vi.ng .a.higher nol ecul ar,
oo BB PR Ve oc RS L 0N et gene case oF fSing
a3 d%ﬁhgnylnethylene£cyc|opentadien%I) fluorenyl)zircon
IMGHY4TERPELERE (PRt@kEcRUAYbrPagehBY payelepentadienyl) (3,
cyclopentadi enyl ring 15 and a fluorenyl ring is
6-digppaeebuivi Alacdephéhglimeohylsndibhlidgéde as which a
conpared with the case of using
terdinethyl geohyl ese{cyebopesd agh eiyd )+l HAREBYLYZL £ EORE of
um dichloride (Japanese Unexan ned Patent

a FAOPLERRPLT 0DngPUbL | €&k SR MNOy i HE- &4 703e of using
i sotactic-hemisotactic 20 pol ypropyl ene having a

_dim%g?ggﬁeﬂﬂbféHé?5—%@k@bﬂu£§1991ﬁé9ﬁ91é9c15555%5@5%&@1)(fl

' nyl net hyl e e%S-éZ: d né I% | opent adi enyl )
uor%%fgg%%ﬁ%oni TRl SL{ 4 e H whi ch a _
bri d ingpart Is replaced with a diphenyl nethyl ene
brngg? s conpared with the case of using 4
di met hyl et hyl ene( 3- (2- adamant yl ) cycl opent adi enyl ) (f
uorrEnseovgr zitheord rasdiceeinodiide 10@eganbatt aftonsth@ yiew
934 (2002) ) ; and -
point of the molecular weight, syndiotactic polypropylene
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
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

1)zirconiumdichloride in which a bridging part is replaced with

a diphenylmethylene bridge, as compared with the case of using
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i sotactic pol ypropyl ene having a hi gher nol ecul ar
weight is obtained in the case of using 5

di met hyl net hyl ene(3-tert-butyl-5-methyl cycl opent adi en
yl)(fl uorenyl) zirconium,dichloride in which a

met hyl group is also introduced at the 5-position of
a cycl opentadienyl ring, as conpared with the case
of using

dimg£ﬂfgﬂ¥£q%§%%%g%$uﬁ;% YJ&%ﬁ%ﬁﬁéﬁ?%ﬁ#éﬁpﬁ?Sflﬁgyeny
B bt )8“%'3%1%%';%@%% LAk 5 ana
dlsclosed that, with the use 15

505 A Ry AU SE LEFY b1 1 9 M e et

yl)(fl uorenyl)zirconiumdichloride and
Obt@i@ﬁ@nymﬂﬁﬁhykgﬂ@ ¢8, usingy net hyl cycl opent adi enyl ) (f

| uorenyl) z irconiumdichloride, in which
dimstibglné tieyl enaf -t &t t-aucet- tme thvol Ge Bgssitadienyl) (1

positions of a cycl opentadi enyl ring, 20

uor & VPE ORYAENGn BV A OWE JHRIBCH! AELWRL OBEohS is also
obtained, as conpared with that prepared with the

Lt i %n%t IS R A L AN ST
_ (. irco un]dlchlorlde and
Com%ﬁ%éé tﬁV¥é%5“f§’ PP Eycl opent adi enyl ) (f
Iuorenyl) zirco 5 niumdichloride, respectlvely (PCT

mefhaHed YRaes( 3t ot Paitent cY Pans dad i, (fluorenyl) z

2001- 526730, and Japanese Unexam ned Patent
irconium dichloride (PCT Japanese Translation Patent

Publication No. 2001-526730), respectively.

[0C0D6]

Furthermore, there has been disclosed that, with the use
of
dimethylmethylene (3-tert-butyl-2-methylcyclopentadienyl) (fi
uorenyl)zirconium dichloride and
diphenylmethyiene(3,4—dimethylcyclopentadienyl)(fluorenyl)z
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-butyl-5~methylcyclopentadienyl) {fl
uorenyl)zirconium dichloride and

diphenyimethylene(3~methylcyclopentadienyl)(fluorenyl)zirco
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Application Publication No.” HL0-226694). [0007] 5 As
descri bed above, there have been many exanpl es of
reports on the netallocene conpound having a Iigand
in which a cyclopentadienyl ring and a fluorenyl
ring are bridged. On the Other hand, reports on the
ki nd of adjacent substituent of the bridging
position on a cyclopentadienyl ring are few. 10

nlUIﬁ@ﬁ\%‘ﬁf}.'o%Idley’réé pd St KRown (khat aﬂ%% bgg‘lﬁ?f% BN

adj acent substltuent g|n

Pubffééi{i@r? aZO(gf%é)I L adi e(gy apralrrhn %J a&r{ag[%]?/ed Patent

group

%ornula [I as descrlbed bel ow J Crganonet Chem ,
atipmyNandnet - 4) 115 689, 2586,

(20%3%& The netallocene conpound |s eported to
yi €l Isyndi otactic poly ((x-olefin). However, there
is no report on synthesis and polynerization of a
nmetfed |decene bech mbaurd - ey IefveRbeand mdd varct af@Micdg o
a substituent of R2 on a cyclopentadienyl ring in

repdites genehal mkebmubaehk] corpduhavhigidg 2 1igam 4 which
whi ch a cycl opentadi enyl ring and a fluorenyl ring

a cy@¥1%® nt%gﬁ%n‘ﬁﬁlt ?:ﬁggﬁﬁmﬂ aﬁﬁ?en&ﬁ”%%ﬂ%ﬁ%%laybrfa ed. On

per rmances ocen conp have  been

0008 Ge
the %%g%%%%t S Spof Prek AT oA Aar APy ot e LHE I ©F

se of these netall ocene conpounds fromthe

the \rafsintt POs RO Gy feGataRsii @t iafinly ©ging are few.

Specifically, it is known that a metallocene compound of which

App

adjacent substituent R' and R' of bridging position on a
cyclopentadien)yi‘ riné is amethyl groﬁp and R and R® is hydrogen
in the general formula [I] as described below
(J.Organomet.Chem., 677,133, (2003), J.Organomet.Chemn.,
689,2586, (2004)). The metallocene compound is eported to
yvield a syndiotactic poly (a—oléfin). However, there is no
report on synthesis and polymerization of a metallocene
compound having of R' and R* and having a substituent of R? on
a cyclopentadienyl ring in the genéral formula [I], and having
a ligand in which a cyclopentadienyl ring and a fluorenyl ring
are bridged with a carbon atom. Cénsequently, the performances
of such metallocene compound have been unknown.

focosg]

Generally, there is a need for improvement of a
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the |ike. [Patent Document 1] Japanese Unexani ned
Patent 5 Application Publication No. H3-193796

[ Pat ent Documnent 2] Japanese Unexam ned Patent
Application Publication Nog H6-122718 [ Pat ent
Docunent 3] WD 01/27124 [ Patent Docunent 4] Japanese
Unexam ned Patent 10 Application Publication No.

H2- 274703 [ Pat ent Docunent 5] PCT Japanese

polfnanstation Patebhyst Rubth cafié onsdosr 200ds 526430 1ocene
[ Pat ent Docunent 6] Japanese Unexam ned Patent

com%%ﬁﬁﬂﬂtﬁ%&%v%&%% N:fn%:ﬁ'é d@l%gﬁeﬂﬂz,]aﬁ;l[d}%c?%f% or

the (1885) [Non-Patent Docunent 2] J. Am Chem Soc.
110 6255 (1988) [ Non-Patent Docunent 3]
netallics 1,. 934 (2002) Non- Pat ent
Do LR ] o f%&féar%&netfa GRéRE, UEProTa8e0 PobDaf
Pat ent Docunent 5] J. ganonet Chem ,
Appiﬁ%ﬁ@%@% Pulp bipprary 1 on Wﬁscﬂ%ﬁﬁj%ﬂ%ﬁ the Invention
Problemto be Solved by the Invention [0009]
[Patent Document 2] Japanese Unexamined Patent

Application Publication No. H6-122718

[Patent Document 3] WO 01/27124

[Patent Docuﬁent 4] Japanese Unexamined Patent
Application Publication No. H2-274703 |

[Patent Document 5] PCT Japanese Translation Patent
Publication No. 2001-526730

[Patent Document 6] Japanese Unexamined Patent
Application Publication No. H10-226694

[Non-Patent Document 1] Angew. Chem. Int. Ed. Engl.,
24,507 (1985)

[Non-Patent Document 2} J. Am. Chem. Soc., 110, 6255
(1988)

[Non-Patent Document 3] Organometallics, 21, 934 (2002)

[Non-Patent Document 4] J. Organomet. Chem., 677,133,
{2003)

[Non-Patent 5ocument 5] J. Organomet. Chem., 689, 2586,

(2004)
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It is an object of the present invention to provide a
5 useful and novel transition netal conpound as a
catal yst conponent for olefin polynerization, a
catalyst for olefin polyngrization cont ai ni ng the
transition netal conpound, and a process for
produci ng an ol efin polyner. 10 Means for the Sol ving
the Problens [0010] The present invention was nade

Diski{o QL 88 oFO0L5Q! ¥SvdLE; oRbove- menti oned probl ens, and
lsitohas bgen found tﬂg%oﬁhe obj ect can be achi eved by

[ Nng seful a novel transjtion nmetal 15 conpound
Fro g%ﬁnﬁgag?i%%%ﬁeﬁﬂb%Wﬁ%ﬁ %FY?ﬁ%+%ﬂyl ring and a
cyc&qﬁgﬂtadienyl ring having one other substituent in
~add ¢ I to both adj acent sides of the bridged part
thereof are bridged as a catalyst conponent for
ol ef% mp oty meriedt icoh,the qatederst irfwantdlcef ite provide a
pol yneri zation containing the transition netal 20

use twhpoud dnoantl tar i oiceissn frost pY odbitpaghdnmDlefddtalyst
pol ynmer using the catalyst for the polynerization,

compdresebyr 60Nl &1 NG d NEne + VLN 6ON. & ThE ARSI 4d O 1efin

metal conmpound of the present invention IF
pol 001§?§%?5¥%§§%£%¥%4§y E&%é%%f%%@%%é#_&8£gy éﬁéﬁgund, and

a process for producing an olefin polymer.

Means for the Solving the Problems

[0010]

The present invention was made in order to solve the
abov'e‘—ment'ioned problems, and it hars. been found that the object
can be achieved by using a useful and novel transition metal
compound having a ligand in which a fluorenyl ring and a
cyclopentadienyl ring having one other substituent in addition
to both adjacent sides of the bridged part thereof are bridged
as a catalyst component for olefin polymerization, a catalyst
for olefin polymerization containing the transition metal
compound, and a process for producing an olefin polymer using

the catalyst for the polymerization, thereby completing the

invention. The transition metal compound of the present

invention is represented by the following general formula {I]:

[0011]
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R1I2 RS R11 / Rs ...W R10 RO R8 R7 [0012] wherein,
R3 is hydrogen, Rl, R2 and R4 each is selected froma
hydr ocarbon group or a silicon-containing group, each
of R5, 5 R6, R7, R8, R9, RO, Rl11l, R12 R13 and R14,
which is selected from hydrogen, a hydrocarbon group
and a silicon-containing group, may be sane or

di fferent fromeach. other, and adjacent groups from

RS to_R14 ggy be bonded to each other to forma ring.
M isRg G p 4 transition netal, Y is a carbon atom
Q may O sel ected from hal ogen, a hydrocarbon

gr ogp; ponic ligand and a neutral |igand

capabl e/of coordinating with a lone electron pair,
ch Afray \be sel ected in the same conbi nation or

(ﬂj ent gepbination, and j is an integer of 1 to 4.

Rt" i s\al sg pdssible to produce an olefin polynmer with

hi g2 1% RYity by pol ymerizing one or nore nononer

sel et hyl ene and a-olefins in the presence

R3t &° olefin “qgjynerization cont ai ni ng

th netal conmpound. 9 Effect of the

lgmeenti on 3t The transition netal conpound

accor ®ngRPo the present invention, which has a
ligand in which a fluorenyl ring and a 5
cygb@ggqtadienyl ring having one other substituent in
addi tion

wherein, R® is hydrogen, RY

, R? and R* each is selected from a -
hydrocarbon group or a silicon-containing group, each of R?,
R®, R7, R®, RY, Rr'°, R, R', R™ and R, which is selected from
hydrogen, a hydrocarbon group and a silicon-containing group,
may be same or different from each other, énd adjacent'groups
from R®> to RY may be bonded to each other to form a ring. M
is a Group 4 transition metal, Y is a carbon atom, Q may be
selected from halogen, a hydrocarbon group, an anionic ligand
and a neutral ligand capable of coordinating with a lone
electron pair, which may be selected in the same combination
or different combination, and j is an integer of 1 to 4.

It is also possible to produce an olefin polymer with high
activity by polymerizing one or more monomer selected from

ethylene and a~clefins in the presence of a catalyst for olefin

polymerization containing the transition metal compound.
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‘to both adjacent sides of the bridged part thereof
are bridged, is new for a catalyst conponent for
ol efin polynerization, and the use of a catalyst for
ol efin polymerization contgining the transition
nmet al conpound provi des a process for producing a 10
useful olefin polyner with high efficiency. In
particular, the process is characterized in that the
EEFSSOUE LN Bivantion ol ecul ar wei ght or
m ddl e- nol ecul ar wei ght ol efin polyner having a high
nelfddy%]point is possible with a relatively small
quantity of hydrogen than in the known processes. 15

Be de far .Carrying Qut the |Invention 0014
Hor I T eR L 4 Gt G GRTREERE CORpBanRT T bpridbRrsgent

.___by the above general fornula [|], exanples of the

lm’?i{te]f%}'r #3150 Pésnd LieAndetalvidshpeuhidnoaeprbeekig fand a
roducing the transition netal conpound of the

Cyclgm.ﬂsré?rﬁdﬁemelnu:ii@g, hav preferr etheembditientenfroin addition
enpl oying the transition netal conpound of the

to bptesediadenestideys be thedraliyst dort @hefeBf are bridged,
pol yneri zation, and finally a process for producing

is naW Bbefd Bapahyyaer céafﬂp&ﬂ@n@-oforpB?Léj?@ﬁep@fyﬁelcﬂﬂj}’c%, and

for olefin polynerization containing the transition

f ' At L OF; 11, be .
e Tt Bodh Hav et B F B nes Lop bBYEF 2= E e Mttt Bping ene

Metal Conpound ,
transition me aL_JL compound provides a process for producing a

useful olefin polymer with high efficiency. Inparticular, the
process is characterized in that the production of a

low-molecular weight or middle~molecular welight olefin polymer
having a high melting p_oint is possible with a relatively small

quantity of hydrogen than in the known processes.

Best Mode for Carrying Out the Invention

[00143

Hereinafter, a transition metal compound represented by
the above general formula [I], examples of the preferred
transition metal compound, a process for producing the
transition metal compound of the present invention, a preferred
embodiment for employing the transition metal compo“und of the
present invention to a catalyst for olefin polymerization, rand _

finally a process for producing an olefin polymer in the
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The transition netal conpound of the present
invention is represented by the above genera
formula [I] . R3 is hydrogen, Rl, R2 and R4 each is
sel ected froma hydrocarbgn, group or a
silicon-containing group, 'each of R5, R6, R7, Re, RO,
Rio, R', 10 R12, R13 and Rl14, which is selected from
hydr ogen, a hydrocarbon group and
re8efibbi - St Al : i A
i froﬁ%éggﬁ othéﬁ%ﬁ%?%rggﬁggg%?ggygﬁﬁg9??5%$ﬁ%nﬁgﬁhig&;the
b to_each oth to forma, ring.. Exanpl es
era Y O B08T hTPERED R BEab BORCBF obb" 8¢ T el h be
d Iinea& chai n_hydrocarpbon group such as a nethyl
©SGrotpd ©Bf %FF%F gretperan n-propyl group, an allyl
group, an n-butyl group, an n-pentyl group, an
n-hé§915broup, an n-heptyl group, an n-octyl group,
an n-nonyl group, an n-decanyl group; a branched
Trahydt dbearBenalyr couppsucd as an i sopropyl group, a 20
tert-butyl group, an anyl group, a 3-nethyl pentyl
gr OMpe teranls il iH et @R cIHOUBE Bhe present invention
1, 1-di et hyl butyl group, a 1-nethyl-I-propyl butyl

Ls ripiell 15y R AYP£ A 3
- 1,1-dfﬁ§f%§ -g?%g%%ggéé%§%”%§bﬁ%fh%}a [I]. R’is hydrogen,

1 1 yhal -1 sopropyl - 2-nmet hyl propyl group; a cyclic
R, KR SRR IO oroth X e R i 1 @
.. group, a cyc|ohexyl group, a cycl oheptyl group,
1L ESRIT 6ot A L R I T A Rro i h P Rér o%gr;, P\'gn %%ar?%nt 3%: R,
1> 9rgup, a_pethyl cycl ohexyl group, a nethyl adamant hyl
Rr%mﬁﬂ&q@W@W@&ﬂ%@ﬁ@@mmmmmmwm@xmhmn
as a phenyl group, a tolyl group, a naphthyl group, a
group and a silicon-containing group, may be same or different

from each other, and adjacent groups from R’ to R may be bonded
to each other to form a ring.

Examples of the above-mentioned hydrocarbon groﬁp
include a linear chain hydrocarbon group such as a methyl group,
an ethyl group, an n-propyl group, an allyl group, an n-butyl
group, an n-pentyl group, an n-hexyl group, an n-heptyl group,
an n—octyl group, an n-nonyl group, an n-decanyl group; a
branched hydrocarbon group such as an‘isopropyl group, a
tert-butyl group, an amyl group, a 3-methylipentyl group, a
1l,1-diethylpropyl group, a 1,1-dimethylbutyl group, a
l-methyl-Il-propylbutyl group, a 1,1l-propylbutyl group, a
1,1-dimethyl-2-methypropyl group, a

l-methyl-l-isopropyl-2-methylpropyl group; a cyclic saturated
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bi phenyl group, a phenanthryl group, an anthracenyl

group; a saturated hydrocarbon group substituted by

a cyclic unsaturated hydrocarbon group such as a

benzyl group, a cunyl group, a 1,1-diphenylethyl

group, a triphenyl nethyl group; a 10

het er oat om cont ai ni ng hydrocarbon group such as a
" nmethoxy group, an ethoxy group, a phenoxy group, a
hydfocgkrbgrogpouanshenebbyhagyB0opgheyR, g8bup, a cyclohexyl

N, N- di met hyl am no group, an N phenyl am no group, a
groPplr al ¥ycUbRYPLy 2 beﬁ?%lfgﬁ HRooB: $i ! §EORS CONtAL AL OGNy 1

y

group such as a trine si Tyl group, ? o
[ i 1 ' ' ,
oeotf| PRt ogPesd, ALY BIERLS) ol BP1E
R1 ' :
me B0 YRS L B BONEE L2, 20 o

fluorenyl group like this include a benzofl uorenyl

Suchrdfp2 BRERBENIBPIRIOr 2nyPLlyt oBipOURN @ naphthyl group, a

_octahydrodi benzof | uorenyl group, 20 an
biphendhed oo tapidredithenzofdnmmenyh gnoupacanyl group; a
oct anmet hyl t et r ahydr odi cycl opent af | uorenyl group and a

satimexiae hipiroeakponath Qys bapent &l Al servenylk M rated
[0016] In the above-nentioned general formula [I],

hydiBeca B NgtSud Zsudh Sabss iguent oé‘r@uﬁycé Wlﬁgjwd a

ring, is preferably a hydrocarbon group

: T C n ro having 4 to
1120 oLl oI 105, YL 05 DD S0P LNIAO
ove- nent i.oned, hydracar bo roup. R1 and R4, which
et G o L oL P e oy Beseitinum ey Pord s bpey Srou,

Qgeferably a
an ethoxy group, a phenoxy group, a furyl group, an N-methylamino

group, an N,N-dim@thylamino group;.an N—bhénylaﬁino group, a
pyrrolyl group, a thienyl groﬁp; a silicon-containing group
such as a trimethylsilyl group, a triethylsilyl group, a
dimethylphenylsilyl group, a triphenylsilyl group. Adjacent
groups from R® to R* on a fluorenyl ring a may be bonded to each
other to form a ring. Examples of the substituted fluorenyl
group like this include a benzofluorenyl group, a
dibenzpfluorenyl group, an octahydrodibenzofluorenyl group,
an octamethyloctahydrodibenzofluorenyl group, an
octamethyltetrahydrodicyclopentafluorenyl group and a
hexamethyltrihydrodicyclopental[b,h]fluorenyl group.

[0016]

In the above-mentioned general formula [I], R?, which is
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hydr ocar bon group having Ito4carbon aton(s). The

hydr ocarbon group having 1 to 4 carbon aton(s) nay

be exenplified by the above-nentioned hydrocarbon

group. [0017] 10 R2 is norge preferably a bul ky

substituent |like a tert-butyl group, a

met hyl cycl ohexyl group, a nethyl adamantyl group

etc., RL and R4 is nore preferably a substituent

a subsehtuést sé€rd caybyosoRtL &L PR R ] T ke ﬁ%%?gfg%ly a

n

group, an ethyl group, an n-propyl group and a

hvdl I u e rml15
vt E PR A TR Be 208 BRE St PREYRooaTbon
rosy t%tuen% ogf pies is small. %0018] In the
IOV MRt T ore @e%%?%?nf%Fﬂ%?dm Y 1be "exqmplil kg diy the
at om whi ch bridges between a cycl gpent adi enyl ring
abOYR e bEP e dHERRPCR TR RIBURNd RR1AndwRi chvharah are
substituents on Y, is preferably a hydrocarbon group
sub$ialit e tls ton 20 cerbopemt adis)yl Mivey hyidr qoiss sl up
having 1 to 20 carbon aton(s) nay be exenplified by
hydtdwen ahay grovptionety Dty oearpen HFf&hips) These h e UHSrbon
may be sane or different fromeach other and be

grol®ndesinkd 1 ke eachrabhetibR Igigng%g %n@xe PIPLES t?% the

t he substituent bonded to 4 ea

boddl, I i cyclopentylidene group, a
oo cyc@oﬂelxdy [ déﬁ@%ﬁcgau%o% %J“S/Cglfpoheptyl i dene group, a

flgﬁfﬁgilidene group, a 10-hydroant hracenyl i dene
gr. 8, é 5 dibenzocycloheptadienylidene group and the

li%ﬁ'is more preferably a bulky substituent like a
tert-butyl group, a methylcyclohexyl group, a methyladamantyl
group etc., R' and R* is more preferably a substituent which
is stericall—y—smaller thanR®1ike a methyi group, an ethyl group,
an n—propyl group and an isopropyl group. Herein, the term
‘sterically-small’ means that the volume that the substituent
occupies is small.

[0018]

Dﬁtheabove—mentionedgeneralformula[I},'Yis(acarbon
atom which bridges between a cyclopentadieny! ring and a
fluorenyl ring. R' and R', which are substituents on Y, is
preferably a hydrocarbon group having 1 to 20 carbon atom(s).
The hydrocarbon group having 1 to 20 carbon atom{s) may be

exemplified by the above-mentioned hydrocarbon group. These

groups may be same or different from each other and be bonded
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[0019] In the above-nentioned general fornmula [I], M
is a Goup 4 transition netal, and specific exanples
thereof include Ti, Zr, Hf and the like. Q may be
sel ected from hal ogen, a 3@ hydrocarbon group, an
anionic ligand and a neutral |igand capable of
coordinating with a lone electron pair, which nmay be
sel ected in the sane conbination or different

to eGembfredt 88 .forAhd ﬂlﬂgs aRxhRb 8o Ofhd s1@ =41 tWRER }:londed
is 2 or nore, Qmay be sanme or different from each

to R@! BRK. Rlsegehféig’h@f(%gpf&ﬁn of i dlr]'gl hal %gc ?r;é:%n% S idene

| uori ne | ori ne, brom ne a od i ne.
clude the sane as

anpl e f t he. hydrocar bon gr
gfo&? o R RS briteh S SPecit & S o R Sy 2
and |nclude an aIkoXy(g;oup such as net hoxy,
flu% L HiAYY FFRIMP phenbkyh Y et Bosag e g &estr a
acetate and benzoate; a 20 sul fonate group such as
dlb%@%m@@mammﬁlmew qmiuie grbumhe sludte .as
di net hyl am de, diisopropyl am de, nethylanil.ide and
di ptogriyllam de; and the |ike. Specific exanples of the
neutral ligand capable of coordinating with a |one

el a6t £RE N FelRhHfone@hHHI3NI ?oEfﬂQ.SLQhPfo@J lﬁ Eil Group

conpound such as trlnethy phosphlne riet
ph I en
R

th he I oxane a d 1 di net hoxyet hane and
ar, q% I%Lz&lAHJ#E%St A&y |§e§?§F89a6F9thP6@6ﬁnor aan
al kyl group. 5 [0020].
hydrocarbon group, an anionic ligand and a neutral ligand

capable of coordinating with a lone electron pair, which may

be selected in the same combination or different combination.

| And j is an integer of 1 to 4, when j is 2 or more, Q may be

same or different from each other. Specific examples of the
halogen include fluorine, chlorine, bromine and iodine.
Specific examples of the hydrocarbon group include the same as
the above-mentioned. Specific examples of the anionic ligand
include an alkoxy group such as methoxy, tert-butoxy and
phenoxy; a carboxylate group such as acetate and benzoate:; a
sulfonate group such as mesylate and tosilate; an amide group
such as dimethylamide, diisopropylamide, methylanilide and
diphenylamide; and the like. Specific examples of the neutral
ligandcapablecxfcoordinatingvdjj1aloneelectronpairinclude

an organic phosphorous compound such as trimethyl phosphine,
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Exanpl es of the preferred transition nmetal conpound
of the present invention include

i sopropyl i dene(3-test-butyl-2,5-di nmethyl cycl opent adi e
nyl)(f luorenyl)zirconi um,dichloride, 10

cycl ohexylidene(3-tert-butyl-2,5-di methyl cycl opent ad
enyl)( fluorenyl)zirconiumdichloride,

phenyl net hyl ene(3-tert-butyl -2, 5-di net hyl cycl opent ad

| A nyL)zj b upy, g i i
e p- t%JI) %Ih?ré%)ﬁglﬁghe%%%é??%u%?égﬂyg| %(ti h?ﬁ%@%?%lpe%?tahdy 1

.anyl). 1) .zi ' dichl ori dg,
Pro B B SN A SRS AR Byaespere
di enyl ren zi rconi um di chl ari de,

diOﬁgqqﬁqqdués%%égﬁ§pﬁhéﬁ§phane and the like. At least one Q
. nmet hyl ene(3-tert-butyl -2, 5-di met hyl cycl opent adi enyl ) (
1s gaefcreb iy Ihadiaaasniarmadi edlkarl deouro
p-fl uorophenyl net hyl ene(3-tert-butyl -2, 5-di net hyl cycl
opd®@0&0]di enyl ) (fl uorenyl ) zi rconi um di chl ori de,
p-tert-butyl phenyl net hyl ene(3-tert-butyl -2, 5-di net hyl
cyekemplent adi enyl pLéfupreayt dahs oMM Ahl@tidend of
(phenyl) (methyl)methylene (3-tert-butyl-2,

the PrdisBINYIEMEAREN 1 el el ®

tadi enyl ) (1 uorenyl) zirconi um di chl ori de, .
toop A B ny o PR G AP R BPRaBI L (£
luor%g&gﬁﬁkk&gkgx&PQEE%£BEQ%%%-tert-butyl-2,5-dinethylcyc
cyclohexylidene(3—tert—butyl—2,5—dimethylcyclopentadienyl}(
fluorenyl) zirconium dichloride,
phenylmethylene(3—tert—butyl-2,5—dimethylcyclopentadienyl)(
fluorenyl)zirqonium dichloride,
p-tolylmethylene (3-tert-butyl-2, 5-dimethylcyclopentadienyl)
(£luorenyl) zirconium dichloride,
naphthylmethylene(3~tert—butyl—2,5—dimethylcyclopentadienyl
)(fluorenyl)zirconiumwdiéhloride;-ﬁftrifluoromethylphenyl
methylene (3-tert~butyl-2, 5~dimethylcyclopentadienyl) (fluore
nyl})zirconium dichloride,
pufluorophenylmethylene(3—tert—butylu2,5—dimethylcyclopenta
dienyl) (fluorenyl)zirconium dichloride,
p—tert—butylphenylmethylene(3—tert—butyl-2,5—dimethylcyclop
entadienyl)(fluorenyl)zi:conium dichloride,

(phenyl)(methyl)methylene(3-tert—butyl-2,S—dimethylcyclopen
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5 adi enyl ) (fl uorenyl)zirconi umdichl oride,

di phenyl net hyl ene(3-tert-butyl -2, 5-di net hyl cycl opent a
di enyl ) (fluorenyl)zirconiumdichloride,

di - p-tolyl met hyl ene(3-terty-putyl -2, 5-di met hyl cycl open
tadien yl)(fluorenyl)zirconiumdichloride, 10
bis(mtrifluoronethyl phenyl)nethyl ene(3-tert-butyl -
5-di me thylcyclopentadienyl)(fluorenyl)zirconium

taddeehh orifd8orenyl) zirconium dichlor .
bi s( p- chl or ophenyl net hyl ene) ( 3- tert butyl 2,5- dlnethy

r ) u
%?%?h?t‘rggiéﬂ%f?“ﬂ%%iéﬁ%ﬁe ﬁgif%n%lc%?%%ﬁ%“‘é e
ntagggﬁyg -chgéc SRS 2L ey ML T Lo eny 42! reoni um
i SO p¥I|dene(3 tert-butyl-2,5-dieth Icyclopentadlen
(phgpy Me ms%étﬁ%ﬁ}ﬂ%%h?uﬁ%rclﬁvwlru%f —dimethylecyclopent
cycl ohexyl i dene(3-tert-butyl -2, 5-di ethyl cycl opent adi e
adlﬁyy}(ﬁflUQne@my]3zr¢@mmmmnddchh¢n¢d@e 20

phenyl net hyl ene(3-tert-butyl -2, 5-di et hyl cycl opent adi e

dlph@h?iﬁethﬁb@ﬁ@&i9&@f@6@uﬂﬁld2p$4dimékhylcyclopentadlenyl
p-tolyl nethyl ene(3-tert-butyl -2, 5-diethyl cycl opent adi

) (£ERYES Ayl f L HOESIMI Zd £ SO pi i chlori de,
napht hyl met hyl ene(3-tert-butyl -2, 5- dlethylcyclopentad

di- ﬁsﬁgi%%ﬂé%%émé¢§)§”9gg%|6&%§ﬁtgn§n 1me fﬁdyclopentadlen

uor

Yl)Fﬁ%&% ¥§3%{$%§ﬂ#ﬁﬁg%ﬁ%mf dhg%Pylcyclopentadlenyl)(f

fl uorophenyl met hyl ene(3-tert-butyl-2,5-di ethylcyclo
bis B% n GHE Lluoromethylphenyl)methylene {3~ ~tert- butyl-2, 5-dime

thylcyclopentadienyl) (fluorenyl) zirconium dichloride,
bis(p—chlorophenylmethylene)(3—tert—butyl—2,5—dimethylcyclo
pentadienyl) (fluorenyl) zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3—tert*butyl—2,S—dimethych
yclopentadienyl) (fluorenyl) zirconium dichloride,
isopropylidene(3—tert—butyl—2,5—diefhylcYclopentadienyli(fi
uorenyl) zirconium dichloride,

cyclohexylidene (3~tert-butyl-2, 5-diethylcyclopentadienyl) (£
luorenyl)zirconium dichloride, |
phenylmethylene(3htert—buty1—2,S—diethylcyclopentadienyl}(f
luorenyl)zirconium dichloride,
p~tolylmethyiene(3—tert—butyl—2,5—diethylcYclopentadienyl)(
fluorenyl)zirconium dichloride,

naphthylmethylene (3~-tert-butyl-2,5-diethylcyclopentadienyl)
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5 ienyl)(fluorenyl)zirconiumdichloride,

p-tert-butyl phenyl net hyl ene(3-tert-butyl-2,5-diethylc
ycl ope ntadienyl) (fluorenyl)zirconiumdichloride,
(phenyl)(nethyl)nethylene%%;tert-butyl-2,5-diethy|cyc
| opent adienyl) (fluorenyl)zirconiumdichloride, 10
(p-tolyl)(nmethyl)nmethylene(3-tert-butyl-2,5-diethylcy
cl open tadienyl)(fluorenyl)zirconiumdichloride,

£140hER ) et ert-ouf - 2.
B S e T e e e e
[ . : .
me b Ry TR o TR YLy S v et pren
1 i en I%,lS %ééuoren | )zi rconi um di chl ori de,
4 )%ﬁg%é P | Pt B-tert-butyl -2, 5-di et hyl cycl opent
adieny 1) (fluorenyl)zirconiumdichloride,
P~ hierorhentimesraneis/ | pemt Yot hit rie(@-atentl-dutlyppet ad
5-diet hylcycl opentadi enyl) (fluorenyl)zirconium
ienyli chflordmey2®&irconium dichloride,
bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -2, 5-di et hyl

~ L MO v 1 i 1eit N fd k0 ' i ' j
P s (p t%ﬁﬁ-egﬁ)t yl phe’fww ) ngﬁwy%%%ek{%%{lﬁ%ﬁ %t%riflgs’gilg pe

ntadiBoy (£ 0neahAdi AP K AR JAldsont um
o L T R 3 o e T Gr gy apent
s TS S e 2 e e oo
phenyl met hyl ene(3-tert-butyl -2-ethyl-5-mnmethyl cycl open
(p—tiodgilgnmethyl)methylene (3-tert-butyl-2, 5-diethylcyclopen
tadienyl) (fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3—tert—butyl—2;5—diethylcyc10penta
dienyl) (fluorenyl) zirconium dichloride,
diphenylmethylene(3—?ert~butyl—2,S—diethylcyclopenfadienyl)
(fluorenyl)zirconium dichloride,
di~phtolylmethylene(3“tert—butyl—2,5—diethylcyclopentadieny
1) (fluorenyl)zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(3—tert—butyl—2,5—diet
hylcyclopentadienyl) (fluorenyl) zirconium dichloride,
bis(p—chlorophenylmethylene)(3—tert—butyl—2,5—diethylcyciop
entadienyl) (fluorenyl) zirconium dichloride,
bis (p-tert-butylphenyl)methylene (3-tert-butyl-2, 5-diethylcy

clopentadienyl)(fluorenyl)zirconium>dichloride,

isopropylidene(3—tert—butyl—Z—ethyl4S—methylcyclopentadieny



10

15

20

5 yl)(fluorenyl)zirconium dichl ori de,

p-tol yl net hyl ene(3-tert-butyl -2-ethyl-5-nethyl cycl ope
ntadie nyl)(fluorenyl)zirconium dichloride,

napht hyl met hyl ene(3-tert-hQutyl-2-ethyl -5-methyl cycl op
entadi enyl) (fluorenyl)zirconiumdichloride, 10
p-trifluoronethyl phenyl

nmet hyl ene(3-tert-butyl-2-ethyl -5-nethyl cycl opent adi en

fim&iényyﬁﬁfﬂMbﬁihﬁCQD&HD&Qi&Q'Or'de
| uor ophenyl net hyl ene(3-tert butyl 2- ethyl 5- et hyl

e I |un1d| i de
CYC%M%*%??%&?I%?S% et bor S At T g e ien
1) LPY fgmjeogfﬁég%&rﬂydléﬂgg{ ”V' )2i reon i
(phen I) th nmet hyl ene(3-tert-butyl-2-ethyl-5-neth
Phe’w]c% é%%‘ﬁ{%d%%ﬁwww]cro%E%W&)Jzﬁrmtmw@ﬂmmwmn
tolyl) (methyl) et hyl ene(3-tert-butyl-2-ethyl -5-net
M%QQMEﬂEﬂ)@@Eﬂ@@ﬂh&mﬁquétim@nyl)zirconium
di chl ori de,
p-t iyt D) ed ey | 3+ed by eneg3- 2 e £ hjt 3 meo 18 il c pBidid o
| cycl o pentadi enyl) (fluorenyl)zirconiumdichloride,

ny1 )0 PRESwd R hyd £AEH Sarh € { Py ¥4 q2- et hyl - 5-met hyl cycl op

ent adi enyl)(fluorenyl)2|rconlun1d|chlor|de 18

A e L e T pr N Ak e pe)ﬁqﬂadl

. bi s(mtrifl oronet t hyl ene(3-tert-butyl -
eny]@t UOLLTHE rﬁﬂ%%rl‘%‘ﬁgrfﬁéﬁﬁé?ﬁﬂ 99+ | uorenyl ) zirconi um

di chl ori de,
D- trlfluoromethylphenyl

methylene(3—tert"butyl—2—ethyl—5—methylcyclopentadienyl)(fl
uorenyi)zirconium dichloride,
p—fluorophenylmethylene(B“tert—butyl—Z—ethyl~5—methylcyclop
entadienyl) (fluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene (3-tert-butyl-2-ethyl-5-methylcy
clopentadiényl)(fluorenyl)zirconium dichloride,
(phenyl)(méthyl)methylene(3—tert—butyl—z—ethyl~5—methylcycl
opentadienyl) (fluocrenyl)zirconium dichloride,
(p—tolyl)(methyl)methylene(3—tert-butyl—2—ethyl—S—methylcyc
lopentadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3—tert—butyl~2—ethyl—S—methylcyclo
pentadienyl) (fluorenyl) zirconium dichloride,
dipheny;methylene{3—tert—butyl-2uethyl—5—methylcyclOpentadi

enyl) (fluorenyl) zirconium dichloride,
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5

bi s( p-chl orophenyl net hyl ene) (3-tert-butyl -2-ethyl -
ethyl ¢ ycl opentadi enyl) (fl uorenyl)zirconi um

di chl ori de,

bi s(p-tert- buthylphenyl)nethylene(s tert-butyl-2-ethy
| -5-me  thyl cycl opentadi enyl) (fl uorenyl)zirconi um

di chl ori de,

di- p4ﬂamym%éﬂﬂ¥¥gﬁé%éié%ﬂﬂ!HH¥JDHZD@HH¥¥ﬂ§¥MQﬂ% é&%ﬁoﬁ%&ta

enyl )z 10 i rconi um di chl orlde

I vyl cycl opent adi enyl ) (fl uo
d
len% NN A el e
t hyl 5-t t hyl cycl opent adi enyl ) (f1 uo
blS %HVJ)J‘_[F.E%L?,/ en%&ipg\egmléhqeg@yyéqye 3 pcert bluty )Z(e lfllyl—
p- tonInetherne(Z 3,5-trimethyl cycl opentadienyl) (flu
5~mq5q¥%ﬂyC)ngq§§quﬂy* dillgargayl) zirconium dichloride,
napht hyl met hyl ene(2, 3, 5-tri net hyl cycl opent adi enyl ) (f |
bis( @Um@dprophanyiMHUMmhmn@h|dﬁuézt butyl-2-ethyl-5-methylc

p-trifluoronethyl phenyl
yclopenityldare(a,) 34fautorﬁem@tlhwlczwnq@anm@hqwhhéf | uorenyl )

zircon 20 iumdichlorid

bis{ @—E%%QL@QﬁﬁﬂMkﬂﬁk,ilﬁ%%ﬁﬁegn% %r%@gkh%h%¥ﬁlQggghgglgnme

)(fl uorényl)zirconiu

y.e 5-t. I t
ey B T Y s BN T & By e g g¥S P @
lsopéﬁwﬁ% ’e%red%“énﬁ%%s%ﬂﬁéz At

p-toly %nethyl)nethylene(z 3,5-trinethyl cycl opent ad
% Pgéﬁ@myl)2|rconlun1d|chlor|de

cyclohexylidene(Z,3,5—trimethylcyclopentadienyl)(fluorenyl)
zirdonium dichloride,
phenylmethylene(2,3,5—trimethylcyclopentadienyl)(fluorenyl)
zirdoniqm dichloride,
pwtolylmethylene(Z,3,5—trimethylcyclopentadienyl)(fluorenyl
yzirconium dichloride, |
naphthylmethylene(Z,3,5-trimethylcyclopentadienyl)(fluoreny
l)zirconium dichloride, p-trifluoromethylphenyl
methylene(2,3,5~trimethylcyclopentadienyl)(fluorenyl)zircon
ium dichloride,
p~fluorophenylmethylene(2,3,5—trimethylcyclopentadienyl){fl
ucrenyl) zirconium dichloride,
p—tert—butylphenylmethylene(2,3,5—trimethylcyclopentadienyl

)(fludrenyl)zirconium dichloride,
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(phenyl) (et hyl ) net hyl ene(2, 3, 5-tri net hyl cycl opent adi e
nyl) (f luorenyl)zirconiumdichloride,

di phenyl et hyl ene(2, 3, 5-trj et hyl cycl opent adi enyl ) (f
uor eny 1)Z|rcon|un1d|chld¥?de

di - p-tol yl net hyl ene(2, 3, 5-tri net hyl cycl opent adi enyl ) (
fluore " 10 nyI)zirconiun1dichIoride

LsGmtrifl trimet hyl

(o R ST ¥R PUar ST TS EHEERY tid QP or + Getv L) (
hl or o henylnethylene)(Z 3, 5- trlnethylcyclopent

fluﬁﬁ?é§§§zif%P LBReRyFREPFEBRT um di chl ori de, 15

bi s(p-tert-butyl phenyl) net hyl ene(2, 3,5-trinethylcyclo
(p- Eeﬁvia (mphyl ) peLDBEengl(3zBF Eobkimethehtpriaeentadienyl)

I sopropyl i dene(3-isopropyl -2, 5-di net hyl cycl opent adi en
(flypyehyl) mbreoyiymi dtohiamdechl ori de,

cycl ohexyl i dene( 3-i sopropyl -2, 5-di net hyl cycl opent adi e

(phayy) { {e2Ry] ueeenyl dgé (0Bl gﬂtgiﬁ@mﬁéﬁlopentadlen 1) (£
phenyl net hyl ene( 3-i sopropyl - 2, 5- di net hyl cycl opent adi e

A | ) zi di chl ori de,
teo SRR SIS ) ot apent

ore reoniu chI ride, 20
dlpﬁ&x %‘f‘] # E%’e% Jabrp%’é"*;; yigyel %ﬁ%‘ﬁfgﬂi P opraReny
¥ % Juorenyl)2|rconlun1d|chlor|de
Zif? T Fhenyl
ene(3 |sopropyl 2, 5-di net hyl cycl opent adi enyl ) (f
di-pt u%?ﬁvﬂm%ﬂbﬁzle@fﬁm ait chime thiel cyclopentadienyl) (£luore

nyl)zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(2,3,5~trimethylcyclop
entadiényl)(fiuorenyl)zirconium dichloride,
bis(pmcﬁlorophenylmethylene)(2,3,5-trimethylcyclopentadieny
l)(fluorenyl)zirconium dichloride,
bis(pmtert—butylphenyl)methylene(2,3,5~trimethylcyclopentad
ienyl)} (fluorenyl) zirconium dichloride,
isopropylidene(3—isopropyl—2,S—dimethylcyclopentadienyl)(fl
uorenyl)zirconium dichloride,
cyclohexylidene(3~isopropy1-2,5—dimethylcyclopentadienyl)(f
luorenyl)zirconium dichloride,
phenylmethylene(3—isopropyl—2,5~dimethylcyclopentadienyl){f
luorenyl)zirconium dichloride,
pmtolylmethylene(3—isopropyl—2,5—dimethylcyclopentadienyl)(

fluorenyl) zirconium dichloride,
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p- f I uor ophenyl net hyl ene( 3-i sopropyl - 2, 5-di net hyl cycl o
pentad ienyl)(fluorenyl)zirconiumdichloride,
p-tert-butyl phenyl met hyl eng{ 3-i sopropyl -2, 5-di net hyl c
ycl ope ntadi enyl) (fluorenyl)zirconiumdichloride,
(phenyl) (et hyl ) net hyl ene( 3-i sopropyl - 2, 5-di net hyl cyc
| opent 10 adi enyl) (fluorenyl)zirconium dichl ori de,

napbphyyehyt) ¢ TRhdYS) 1B PBYbEREL 3; 6 SQRROPYY T &y Srahdret vl &¥y1)

cl open tadienyl)(fluorenyl)zirconiumdichloride,

(£1(8henyh) &ﬂ@aﬁ%ﬁ&ﬁt &%ﬁf@f;ﬁd&?01919%%%@%{%%%@&1'

openta dienyl) (fluorenyl)zirconium

| n | ene( 351 sopropyl -2, 5-di met hyl cycl opent ad
me DS T R AT 121 F OB afers b s 2o fR P fren
di - p-tol yl net hyl ene(3-i sopropyl -2, 5-di net hyl cycl opent
yl)ﬁﬁFEﬂQla%)?¥? PEHYF) zi r coni um di chl ori de,
bis(mtrifluoromethyl phenyl) et hyl ene(3-i sopropyl-2,5
p-Ilypherhony Hys dycl ope h8 ats @y ¥t Udretynis i ylongm lgpentad
di chl ori de,
ienpl 5 (Hledt@ropheivyt oret dvy | @ne) (B=1&opr opyl - 2, 5- di net hyl
cyclop entadienyl)(fluorenyl)zirconiumdichloride,

p-téis{ipat erihdni Wahenydaes hyd enedy -0y Qplerdn i dBpe

thylcy cl opentadienyl) (fluorenyl)zirconi um

ntadi SN Of 1 88019k 1) 24 ' i i
ai s%%? o{){yl [ doene(%-)tzrjﬁ%ct) ly I%icill)/(f}}%?%dcﬁ’net hyl cycl opent

T LR ——
adietnay | }e{‘ f ll,%/oI r.)e f}!lu)ozrierncyggiztin{ Cdoinci:hulrg :|:d:£dceh,I ori de,
(phtolyl)(methyl)methylene(3—isopr0pyl—2,5~dimethylcyciopen
tadienyl) (fluorenyl) zirconium dichloride,
(phenyl)(ethyl)methylene(3—isopropyl—2,5—dimethylcyc10penta
dienyl) (fluorenyl)zirconium dichioride,
diphenylmethylene(3—isopropyl—2;5—dimethylcyclopentadienyl)
(fluorenyl)zirconium,dichloride, | | |
di—p—tolylmethylene(3—isopropyl—2,5—dimethylcyclopentadieny
1) (fluorenyl) zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(3~isopropyl—2,5—dimet
hylcyclopentadienyl) {fluorenyl) zirconium dichloride, |
bis(p—chlorophenylmethylene)(3—isopr0pyl—2,5~dimethylcyclop
entadienyl) (fluorenyl)zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3—isopropyl—2,5—dimethylcy

clopentadienyl) {fluorenyl)zirconium dichloride,
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phenyl net hyl ene(3-tri net hyl silyl-2,5-di net hyl cycl open
tadien yl)(fluorenyl)zirconiumdichloride,

p-tolyl nethyl ene(3-trinethyl silyl-2,5-dinethyl cycl ope
nt adi e nyI)(fIuorenyl)2|rconlun1d|chlor|de

napht hyl met hyl ene(3-trinmet hyl silyl-2,5-di methyl cycl op
entadi 10 enyl) (fluorenyl)zirconiumdichloride,

isoprésyliaoromethyl pbemylsi dimethylcycl
: %%Iene(Sn?ilnEthyIS|?§ry2 5- dlh%?%y %Q%Yc 23%%5?dleny

fi‘%éf%%%’ﬁ%ﬁl“% F@Sﬁ%ﬁ%é’ i1yl - 2,5 i et
cyc% L e”éﬁ-%r?% WS4 AT ST pE g en

th cl opent adi enyl fluoren ) zirconi um
]Zl’nﬂ) Zp_'LICOIllqu ydl)c(hlorlde ,y )

(phenyl)(nethyl)nethylene(3 trinmethylsilyl-2,5-dinmeth
phe@&lm&ﬂ ylﬁnﬁwinnxﬂmagdyﬂammgﬂnagﬁﬁdIMHuhymayaﬂdpmmumalen

(ﬁ&adﬁ@dgxr&ﬂﬂndﬁﬂumfdidﬂkdﬁiddﬂnethyIS|IyI 2, 5-di net

hyl cyc | opentadi enyl) (fluorenyl)zirconium

p-tdli M & ne (3-t thylsilyl-2,5~dimethyl
(Sﬁénylf?égﬁiﬁ)né?ﬁ??e%%fg'ﬁilnethyﬁgF ﬁy C%g%%pentadle

f Z|rcon|un1d|chlor|de
nyld&a%enf¥§§' hy eﬁﬂ%ﬂﬁ{f*%% €1y| 2, 5- dlnethylcyclop
en fl.uor Z|rcon|un1d|chlon
“aphgﬁ% &H?fvlr?é’t%ﬁ gcri‘el(mf ﬁﬁ)étlrw <] 12‘eéihd’]1?éftcl%§ﬁlpégﬁ§ladl
op enta di enyl) (fluore ) zi rconi um di chl ori de,
eny 1y sf(lmrreinmld&lémwnpﬁém getdeyl ene(3-trinethylsily

[-2,5
p—trifluoromethylphenyl

methylene(3*:rimethylsiiyl—2,5—dimethylcyclopentadiényl)(fl
uorenyl)zirconium dichloride,
p—fluofophenylmethylene(3—trimethylsilyl—2,5—dimethyl¢yclop
entadienyl)(fluorenyl)zirconium_dichloride;.
p—tert—butylphenylmethylene(3~trimethylsilyl—2,5—dimethylcy
clopentadienyl}(fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3=trimethylsilyl~2,5—dimethylcycl
opentadienyl)(fluorenyl)zifconium dichloride,

(p~tolyl) (methyl)methylene (3-trimethylsilyl-2,5-dimethylcyc
lopentadienyl) (fluorenyl) zirconium dichloride,

(phenyl) (ethyl)methylene (3-trimethylsilyl-2,5-dimethylcyclo
pentadienyl) (fluorenyl) zirconium dichloride,

diphenylmethylene (3~-trimethylsilyl-2,5-dimethylcyclopentadi
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5 °di net hyl cycl opent adi enyl ) (fl uorenyl ) zi rconi um

di chl ori de,

bi s( p- chl orophenyl net hyl ene) (3-trimethylsilyl-2,5-dim
et hyl c ycl opent adi enyl ) (bbuorenyl ) zi rconi um

di chl ori de,

bi s(p-tert-butyl phenyl) net hyl ene(3-trinmethyl silyl-

-di met  hyl-cycl opent adi enyl ) (fl uorenyl) zirconi um

enydj chlesi&eyl 185 rconium dichioride,
i sopropyl i dene( 3- phenyl 2,5- dinethylcyclopentadienyl)

i g f4 Y
H %ycém%eriﬁﬁyd%%%% - pheny %}?15 du?rlgt% cyc édtca‘(é:loﬁ)enta
: f |rcon|un1d |.ori.d
dier %nyf%eéﬁg%% ?ﬁrﬁﬁéﬁql %b ﬁ%WIcyclopentadleny
15 ren )Z|rcon|un1d|chlor|d

bis W%ﬁ‘u@ﬁmm R R RS it darledy 5-

) (flu orenyl)zircon.iumdichloride,
dlm%wﬂt Ty e phdiylorerdi atetdeylioye e mén padiden

yl)(fl uorenyl)zirconiumdichloride,

biSQP1Qthnﬂthn¥HméqﬁyﬂQﬂe)Z@utrimethylsilyl—Z,5~dimethylc
met hyl ene( 3- phenyl - 2, 5-di net hyl cycl opent adi enyl ) (fl uo |

ycldpﬁnﬂ@dléﬁy]¥M£lﬂBﬂEﬂyﬂ‘%ﬂﬂ@%nlum dlchlorlde
p- f I uor ophenyl net hyl ene( 3- phenyl - 2, 5- dlnethylcyclopen

: f m I ,
bis (P Do prﬁfg%ﬁﬂﬁ%%%%%s%ﬁ?&y SRy Pagdpet

di chl ori de,
R Y ey 3 B 61 FrEheeycl op
t 1) (fi | di_chl
ong B IR RSy BTG DAY 2PoTaRARERY L b el bor

pentad 5 ienyl) fIuorenyI)Z|rconlun1d|chlor|de
enyl)21rcon1um ichloride,

cyclohexylidéne(3-phenyl~2,S—dimethylcyclopentadienyl)(fluo
renyl)zirconium dichloride,
phenylmethylene(3—phényl—2,5~dimethylcyclopentadienyl)(fluo
renyl)zirconium dichloride,
p—tolylmethylene{3?phenyl—2,5~dimethylcyclopentadienyl){flu
orenyljzirconﬁum dichloride,
naphthylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(fl
uorenyl)iirconium dichloride, p-trifluoromethylphenyl
methylene(3—phenylu2,S—dimethylcyclopentadienyl)(fluorenyl}
zlrconium dichloride,
pwfluorophenylmethylene(3—phenyl~2,5—dimethylcyclopentadien
yl) (fluorenyl) zirconium dichloride,

p-tert-butylphenylmethylene (3-phenyl-2, 5-dimethylcyclopenta
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(phenyl) (et hyl ) et hyl ene( 3- phenyl - 2, 5- di net hyl cycl ope

ntadie nyl)(fluorenyl)zirconiumdichloride,

di phenyl net hyl ene( 3- phenyl - 2, 5- di et hyl cycl opent adi en

yl')(fl uorenyl)zirconiumdi chl oride, 10

di - p-t ol yl net.hyl ene( 3- phenyl - 2, 5- di et hyl cycl opent ad

enyl)( fluorenyl)zirconiumdichloride,

bis(mtrifluoronethyl phenyl) net hyl ene( 3- phenyl -2, 5-d
dlegﬁlE?fiu%ﬂ@ﬂ§ﬂ¥%ﬁfﬁgﬁ¥ﬁﬁ)dféﬂﬁgﬁgag)Z'rcon'um

I chl oride

oA B A s
enyf)§ f%t%%§%€%ﬁ¥%%qu¥ R eQ%&?cﬁn?Bﬁ1diéﬁloLrgé Y

i sopro ylldene(3 (adanantylneth -2, 5-di net hyl cycl op
(Dt B (M) Jags orleiia §3iRhesni L /i whimsytingd cyeg opentad
o cl ohexyl i dene( 3- (adamant yl met hyl ) - 2, 5-di net hyl cycl o
len)&n&@dmﬁ%rwﬂ))qifﬂqmﬁemylo)izmmm di chl ori de,

phenyl net hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl cycl o
(phepeyitJagk t HyenyltiH ) 1eoreerBHphziny o B dinfthgilicd@l opentadie

p-tol yl met hyl ene( 3- (adanantylnethyl) 2, 5-di met hyl cycl

ny1 joRent e 1 )H @M Warenwizid,coni um di chl ori de,

naphthylnethylene(B (adanantylnethyl) 2, 5-di met hyl cyc

dlpﬂp tr?rh l'ggomst |h3)y|(p eréylg % n?e%ylirg l%%le%rtla%lenyl) (f1l

y ene 1&9%@p¢ﬂﬁyl Ehyl) 2,5-d|nethylcyclopentad

uorenéz Dlz)lrco ori
dimp—tolylmethylene(3—phenyl*2,5—dimethylcyclopentadienyl)(
fluorenyl)zircohium dichloride,.

bis (m-trifluoromethylphenyl)methylene (3-phenyl-2,5-dimethyl

cyclopentadienyl) (fluorenyl)zirconium dichloride,

) bis(p—chlorophenylmethylene){3—phenyl—2,5—dimethylcyclopent

adienyl)(fluorenyl)zirconium dichloride,

bis (p-tert-butylphenyl}methylene (3-phenyl-2, 5-dimethylcyclo
pentadienyl) (fluorenyl) zirconium dichloride,
isopropylidene(3u(adamantylmethyl)-2,5—dimethylcyclopentadi
enyl) (fluorenyl} zirconium dichloride,

cyclohexylidene (3-(adamantylmethyl) -2, 5-dimethylcyclopentad
ienyl) (fluorenyl)zirconium dichioride,
phenylmethylene{3—(adamantylmethyl)—2,5—dimethylcyclopentad
ienyl)(fluorenyl)zirconium dichloride,

p-tolylmethylene (3- {adamantylmethyl)-2,5-dimethylcyclopenta
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(fludrenyl)zirconiumdi chl ori de,

p- f I uor ophenyl net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et

hyl cyc | opentadi enyl) (fl uorenyl)zirconi um

dichloride, p- tert -but yghphenyl nethylene (3-

(adamant ylnmethyl) -2, 5-dinethy 10

| cycl opent adi enyl ) (fl uorenyl ) zi rconi um di chl ori de,

(phenyl) (methyl) nethylene (3- (adamantyl nethyl) -2,
dierdy Xh MELUYA Sy YIC OResy Adh enydn 44 ups enyl ) zi rconi um

di chl oride, (p-tolyl) (nethyl) nethylene (3-

e BN o IR gz
. h ) | ( 3- t t -2,
adl%ﬁ%%%uyq(rge%ﬁ 8?%%%‘%%&%2%&(%%&4 o nﬁ9| 3/2 imracoﬁi ?Jm

di chl oride, _di phenyl nethyl ene(3-(adanmantyl net hyl)

p-trif luorgnathwlintid@wbent  adi enyl ) (f1 uor enyl ) zi r coni um
di chl oride, di-p-tolylnethylene (3-

me thdearteltylavenan Yy 1ne t 5z 1di~fbtimd ieedihode y20 opentadienyl)
nt adi enyl ) (fl uorenyl ) zirconiumdichloride, bis

( £1lyomeannilf) divecorieihdiphamdi)st hyl ene ( 3-
(adamantyl met hyl ) -2 ,

- £ LulordiphRinRY ey ¢larent @di b= Zior GQR: ‘

P i enl orig%, bi's (p-(ch|%@gﬁa&ﬁlﬁn‘;@?%{%néﬁ(g}ﬂ&hylcyc

lope&%%@ﬁ%%&ﬂhq%g@@%ﬁi%%“éinyﬁ% dichlorid

yl cycl opent adi en uoren zirconlun1§VchIorLde,

p-tegls By PP EBY SR e HACeRans Y L RG AR yRnBT AY RS DY
, 5-di nethyl cycl opent adi enyl ) (fl uorenyl ) zirconi um
1CYC§PEﬁP6PP&§PY ) (fluorenyl} zirconium dlch{oride,

I sopropylidene(3-tert-butyl-2,5-di methyl cycl opent adi e
(phepyl) (pethylympetdyt epat(pHfibdemenyly Lt bgai ufh 5S-dimethylc

di chl ori de, o
yclopentadienyl) (fluorenyl)zirconium dichloride,
(p*tolyl)(methyl)methylene(3*(adamantylmethyl)—2,5—dimethyl
cyclopentadienyl) (fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3—(adamantylmethyl)—2,5—dimethylcy
clopentadienyl)(fluorenyl)zirconium dichloride,
diphenylmethylene(3—(adamantylmethyl)—2,5~dimethylcyclopent

adienyl} (fluorenyl) zirconium dichloride,

di—pwtolylmethylene(3—(adamantylmethyl)-2,5—dimethylcyclope

ntadienyl)(fluorenyl)zirconium,dichloride,

bis(m—trifluoromethylphenyl)methylene{3—(adamantylmethyl)—Z
,5—dimethylcyclopentadienyl)(fluorenyl)zirconium dichloride,
bis(pnchlorophenylmethylene){3—(adamantylmethyl)—Z,5—dimeth

ylcyclopentadienyl) (fluorenyl)zirconium dichloride,
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5
cycl ohexyl i dene(3-tert-butyl -2, 5-di net hyl cycl opent adi
enyl)( 2,7-di-tert- butylfluorenyl)zirconium
di chl ori de,
phenyl nmet hyl ene(3-tert - butyl 2, 5-di net hyl cycl opent ad
enyl)( 2,7-di-tert- butylfluorenyl)2|rcon|um
di chl ori de,

bis mxﬁwmm@r@(@hﬁéﬁnﬂ@ﬁé -32, GrcdiniRitiineyeelapent adqi
ienyl) 10 (2,7-di-tert- butylluorenyl)2|rcon|um

met iy b} éﬁ tadlen 1) (fluorenyl) zirconium dichloride,
naphthynethylene % tert but31-2 5 dlnethylcyclopentad

1so§dre%%1rcfe(d’€é (3 dcef t e}[lzltmtbl'%)r%é qo lzclyrc %%e%@adlenyl) (2

(3-tert-butyl-2,5- dlneth C clopentadlenyl)(
<§P %?Y%%%%O%ﬁﬂ§%kaaﬁﬁqafﬁnyf? diedi chl ori de,

p- f 1 uor ophenyl nmet hyl ene(3-tert-butyl - di met hyl cycl
yelantn 1 éWezrth}tleﬂr-%ﬁlwefuhwdﬁéfwopﬁnﬁ@@hmw
di chl ori de,
2,7Tﬁifﬁarﬂﬁhquyﬂﬂﬁudﬂﬂnymmzﬂnddmmmwtﬁh@&ﬁr&ﬁﬁ5-dinethyl
cycl op
pherg;mnﬁahmééﬁe( g,ok@ktimfﬂylbtﬁ M- ivereRychaii bpehk Bt enyl) (
i chloride

2, 7-phanl IRV DB 98 (o R Fedi ety oy

cl open

b~ t%f%%ﬁ%%ﬁi&%? 7I§Ltef¥tbu uﬁylflu e%%& b&%ﬂ%‘% ntadienyl)
B VT DA S BB ot

ntadlenyl)(2 -di-tert- butylfluoren¥1)2|rcon|um
naphﬁhﬂﬂﬁﬁhx*@ne (3—tert-butyl-2, 5~dimethylcyclopentadienyl}

(phenyl) (et hyl ) nmet hyl ene(3-tert-butyl -2, 5-di net hyl cyc
(2, Wjﬂyamexaibutylfluorenyl)21rcon1um dichloride,
adienyl)(2,7-di-tert-butylfluorenyl)zirconi um
p-trdifdhloebimdehyiphenyl :
di phenyl et hyl ene(3-tert-butyl -2, 5-di met hyl cycl opent a

methgizenyl 3k Lolieyiers, sPidilethyoEgRIbbentaILHY ) (2, 7~

chlon

—ter@'gBthEXh%§%%§hﬁgﬁ&%dE§5& bytyh 024 8edi met hyl cycl open

p-fluorophenylmethylene (3-tert-butyl-2, 5-dimethylcyclopenta
dienyl) (2, 7-di-tert-butylfluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene (3~tert-butyl-2, 5-dimethylcyclop
entadienyl) (2, 7-di~-tert-butylfluorenyl)zirconium dichloride,
(phenyl) {methyl)methylene (3-tert-butyl-2,5-dimethylcyclopen
tadienyl) (2, 7-di-tert-butylfluorenyl) zirconium dichloride,
(p—tolyl}(methyl)methylene(3-ﬁert—bﬁtyl—2,5—dimethylcyclope
ntadienyl) (2, 7-di~tert-butylfluorenyl)zirconium dichloride,

(phenyl) (ethyl)methylene{3-tert-butyl-2,5-dimethylcyclopent
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5 vyl)(2,7-di-tert-butyl fluorenyl)zirconium

di chl ori de,

bls(n}trlfluoronethylphenyl)nethylene(s tert- but yl -

5-di ne

t hyl cycl opent adi enyl ) (2, 7- d|-tert butyl fl uorenyl)zirc

oni um dichl ori de,

bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -2, 5-di net hy
adiégytT) 02, 10di-tert-butylfluorenyl) zirconium dichloride,

pent adi enyl ) (2, 7-di-tert-butyl fluorenyl)zirconium

dipkl &9l e 1Eey 3-tert-butyl-2, 5-dimethylcycl tadjenyl
bi s(p-ter %Ib?gu ph%%yl )l%ret hyl ene(lsmpf ery{ cbyuct oPen 3 d’eny

2 R R T R D BRI MRS B con um
dlchi
%{mﬁ@éﬁ%@ SRR B SRS eReRgAsen

di- E’s‘b‘b
)ﬁ 7-di-tert-butyl fluorenyl)zirconi um
C TQ&lQﬁ?t butylfluorenyl)zirconium dichloride,
cycl ohexyl i dene(3-tert-butyl-2,5-diethyl cycl opentadi e
biSfmﬁbiiilud@Qﬂeukylpﬁﬂngmﬁﬂ&ﬂhxﬁ@d@Qlﬁmaﬁ%hntyl—Z,5—dime
di chl ori de,
thy phesyd et tyd iene(13- ter -k re drtd) et 1d a6 10 e -G 1 @im
nyl)(2 20 ,7-di-tert-butyl fluorenyl)zirconium

dichli & i de, _ _
p- tonInetherne(B tert- butyl 2, 5-di et hyl cycl opent adi

bis @p—y%q}?for%ihenq}lmeec lbe%tey (I ncyllz}uzcl e m5urcri]1methylcyclo

pe nﬁiﬁ%%Iyﬁ-Wg}gygfnﬁég%tguvyﬁffyl 2, 5 dlethylcyclopentad

. dichloride, 27 p- trlfluoronethylphenyl
dlchr’h&%;ﬁie’ene(&tert-butyl-2,5-diethylcyclopentadienyl)(z
~,7-di- tert-butylfluorenyl) zirconiumdichloride,
bis (p-flayrdptedypheestily mertd(3-arer 3-tnemd-b2 t5-1di2e thyliopthy L c
pent ad
yclopentadienyl) (2, 7~di-tert-butylfluorenyl) zirconium

_dichloride,

isopropyiidené(3utert—butyl—2,5—diethylcyclqpentadienyl)(2,
7-di-tert-butylfluorenyl)zirconium dichloride,
cyclohexylidene (3-tert-butyl-2, 5-diethylcyclopentadienyl) (2
s /-di-tert-butyifluorenyl)zirconium dichloride,
phenylmethylene(3—tert—butyl~2,5—diethylcyclopentadienyl){2
, I-di-tert-butylfluorenyl) zirconium dichloride,
p-tolylmethylene {3~tert-butyl-2, 5-diethylcyclopentadienyl}) (
2,7—di—tertfbutylfluorenyl)zirconium dichloride,
naphthyimethylene (3-tert-butyl~2, 5-diethylcyclopentadienyl)

{2,7-di-tert-butylfluorenyl)zirconium dichloride,
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5ienyl)(2,7-di-tert-butylfluorenyl)zirconium

di chl ori de,

p-tert-butyl phenyl net hyl ene(3-tert-butyl-2,5-diethylc
ycl ope 27

ntadi enyl ) (2, 7-di-tert-butylfluorenyl)zirconium

di chl ori de,

(phenyl) (et hyl ) net hyl ene(3-tert-butyl -2, 5-diethylcyc
p-tiopend romel leyydNdrid; I7- di -t ert - but yl f I uorenyl ) zi rconi um
di chl oride, 10
metrﬁfl &:0d y3) (et -l Dyt hyd ened S Bf et radiiRerdizgt (y ey -
o

open

ter%ﬁ%ﬁﬁ%}%%ﬁé&é&ﬁﬂf%f?édﬁ&ﬁﬁdJiéﬁf&?@ggfirconium
o R A o G~ it SRt T o O P e 2d

. di chl ori de, , _
Leny biven{tdettRA ek iektenaityA -2 mmaniammicpdiogiéisr ad
ienyl) 15 (2,7-di-tert-butylfluorenyl)zirconi um
p-tefitcthwryidhenylmethylene (3-tert-butyl-2, 5-diethylcyclope
di -p-tolyl nethyl ene(3-tert-butyl -2, 5-diethyl cycl opent
nt acgipﬁrﬁrm { Ztlj.)K—Zlﬂ—ﬂﬁ rd-erd e W ddetorlgmilncainieanidd®h loride,
i chl oride,

(hd B LRI AA P2 o 1006 (et kb oBon
adidiW 1°)y(°izgip—gzlﬂf:—ﬁcl%igftln~§ egt(ﬁ el r &ty AUt L or 8y k)i g0

ni-um - .
(p— tgvl)}gflg ;)(: mrg t%ry(ie ?n%% yri%ztnrgg Be—q:egr(ts-: btuecryt llglf t5)-/— ldlze’tiiﬂlc%th%lp en

d_,entadienyl)(,2,7-di-tert'—butylfluore.nyl)z.ircor]iurn .
ta %ﬁqﬁﬁ%ﬁ%“ﬂidl—tert—butylfluorenyl)21rcon1um dichloride,

bi s(p-tert-butyl phenyl)nethyl ene(3-tert-butyl-2,5-die
(pheppill)cypthyl) methylene (3-tert-butyl-2, 5-diethylcyclopenta
cl opentadi enyl ) (2, 7-di-tert-butyl fluorenyl)zirconi um
dien3q) (@i,dhlddriteet-butylfluorenyl) zirconium dichloride,
i sopropylidene(3-tert-butyl-2-ethyl-5-nethyl cycl opent
dip kﬁdﬂyﬁ:ﬁ%t_hg)l(eﬁez 3dicetre- Uiy, laierieryly) 2 eg epkkifadienyl )
i chl ori de,

(2, 7??%!—3%%%&%@%&%&%&1@ Wil otrighdh i <R BBt Ayl cycl open
di-p-tolylmethylene (3-tert-~butyl-2,5-diethylcyclopentadieny
l)(2,7~di~tert—butylfluorenyl)ziﬁconium dichloride,
bis{m-trifluoromethylphenyl)methylene (3-tert-butyl-2,5-diet
hylcyclopentadienyl)(2,7—di—tert—butylfluorenyl)zirconium
dichloride,

bis (p—chlorophenylmethylene) (3-tert-butyl-2, 5~diethylcyclop
entadienyl) (2,7-di-tert-butylfluorenyl)zirconium dichloride,
bis (p-tert-butylphenyl)methylene{3-tert-butyl-2,5-diethylcy

clopentadienyl) (2, 7-di~-tert-butylfluorenyl)zirconium
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5vyl)(2,7-di-tert-butylfluorenyl)zirconium

di chl ori de,

phenyl met hyl ene( 3-tert-butyl -2-ethyl -5-nmethyl cycl open

tadien yl)(2,7-di-tert-buylgyl fluorenyl)zirconium

di chl ori de,

p-tol yl met hyl ene(3-tert-butyl -2-ethyl-5-nethyl cycl ope

ntadie nyl)(2,7-di-tert-butylfluorenyl)zirconium
dicliehies) de, 10

napht hyl met hyl ene(3-tert-butyl - 2-et hyl -5-net hyl cycl op
iso%?% 1 g1 3 (1% i di 5 IZt y%%ﬁ#5“§é¥3§ﬁéyéf5ﬂgﬂggdieny

[ oride, p-trifluorone eny
h -t ert-butyl - 2-et hyl - 5- net hyl I t adi
1) (S L SRS B e Ay LY e T B iR aRRD adten
' i.chloride, 15 .
cye RO i Ty Tt 4 e By et anstRi en

cyclo
yl) %ﬁfﬁaﬁﬂl)t(ﬂmtsdﬁf&@nemmif:rqmiemylcyizcihlmﬁdm
di chl ori de,
pheq%}?ﬂﬂhymﬂqd@ﬂﬁﬂqﬂﬁﬁﬁdﬁ&kﬂﬁ%ébﬁyﬂ454mﬁnﬂyﬂbyﬁﬂvﬁeﬂia@ien
thyl cy _
y1) fjﬂ_ﬁﬁf‘ﬂﬁéﬁxﬁtﬂ%ﬂ%dﬂfﬁﬁrérgfﬂ)-ﬁ%ddﬁﬂmwrﬁraﬂﬁo@ﬂd@ni um
i chl ori de, E

p—t%%%%%ﬁ@Hﬂf@%&b@JHE?HDBJ¥V¥i§iéﬁﬂyﬂﬂﬁdﬂéé%§%é¥@IéBé%?Q&ie

nyl )8@2%—%&: —g:geX:l t)—%%’tgr_ldfl l_ut oerr et ny Lﬁt zyll rf c:I ol“rll%ru?nn %{i)c%ll lroq:%rc]ilelf m
- t.ol h)(neth%I)neth | ene(3-tert-butyl-2-ethyl-5-mnmet

nap %%Hgé ylene (3-tert-butyl-2-ethyl-5-methylcyclopentadi

| opent adi enyl ) (2, 7-di -tert-butyl fluorenyl)zirconi um
enyﬂQdZ,&jgngqqma utylfluorenyl)zirconium dichloride,

(phenyl) (et hyl ) met hyl ene(3-tert-butyl -2-ethyl -5-net hy
p-tHxidyiglcgomethylphenyl

pentadi enyl) (2, 7-di -tert-butyl fluorenyl)zirconi um
methyilemleqBi-dert-butyl-2-ethyl-5-methylcyclopentadienyl) (2,

7-di-tert-butylfluorenyl)zirconium dichloride,

-p-fluorophenylmethylene (3-tert-butyl-2-ethyl~5-methylcyclop

entadiényl)(2,7~di—tert—butylflu0renyl)zirconium dichleoride,
p~tert—butylphenylmethylene(3—tert—butyl—2—ethyl-5—methylcy
clopentadienyl}(2,7~di~tert—butylfluorenyl)zirconium
dichloride,

(phenyl) (methyl)methylene (3-tert-butyi-2-ethyl-5-methylcycl
opentadienyl) (2, 7-di~tert-butylfluorenyl)zirconium
dichloride,

(p-tolyl) (methyl)methylene (3-tert-butyl-2-ethyl-5-methylcyc

lOpentadienyl)(2,7—di—£ert—butylfluorenyl)zirconium
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di phenyl net hyl ene(3-tert-butyl-2-ethyl-5-nethyl cycl op
entadi enyl)(2,7-di-tert- butylfluorenyl)zirconium
di chl ori de,
di - p-tol yl net hyl ene( 3- tert butyl 2- et hyl - 5- net hyl cycl
openta dienyl)(2,7-di-tert-butylfluorenyl)zirconium
di chl ori de,
dichiesfidd,rifl uor omet hyl phenyl ) nmet hyl ene(3-tert-butyl -
et hyl 10
(phémyet fetsyo) aienyl o, L5l ylt—%f—tet@llj}:a)d5f—hlé%§r'1¥;|ylzlo

zircon iumdichloride, bis (p- chIorophenyInEthy ene)

peﬂt(&l?ﬁlteeH 1)b(l'§I y'} bC%l e‘{%l%/uor A fl)‘iﬂocre %?r@ %dl nyl)

i-tert- Z1'TC |un1 orlde

dlcﬁ%%ﬂﬂ?ﬁewt butylphenyl)nethylene(s tert-butyl -2-ethyl
-5-met _hyl cycl opent adi eny
dlpf{%ﬁniﬁthﬂfelﬁneo&ﬁ VSN &Wj2 -A e Surme thivésveiogentadi
i sopropylidene(2,3,5-trinethylcycl opentadi enyl)
eHYkKKZWWﬁdﬂﬂﬂartﬁhﬂﬂﬁﬂﬂﬂunnaﬂnmDzﬂnanmﬂwmndﬂohﬁbmiﬂde,
20 cycl ohexylidene (2, 3,
di-b-tialiyieishyydyeelcoeriadi-emty)l (Zethyidis—hethylcyclopenta
t-butyl fluorenyl)zirconiumdichloride,

die qmﬁl ety @R (Rt 3.1 13rdtddriRt Yl Cyel opent adh e ry k).,
2 7-di-ter t- butyIfIuorenyl)2|rconlun1d|chlor|d

ois {51 4T d%&%@a&ﬁ Sl PSR
‘meg ﬁTCcﬁ)’g‘?:lﬁ%Fﬁ’;ﬂaé%W}é &ttt PEr g g EAtaarBRY FLacon

7-di-t ert-butylfluorenyl)zirconiumdichloride,
fun dichlprdgeenet hyl phenyl

bis{p-chlorophenylmethylene) (3-tert-butyl-2-ethyl-5-methylc

yclopentadienyl)(2,7—di—tert—butyifluorenyl)zirqonium

‘dichloride,

bis(p-tert-butylphenyl)methylene (3-tert-butyl-2-ethyl-5-met
hylcyclopentadienyl)(2,7—di—tert—butylfluorenyl)zirconium
dichloride,
isopropylidene(2, 3, 5-trimethylcyclopentadienyl) (2, 7-di-tert
ﬂbutylfluorenyl)zirconium dichloride,

cyclohexylidene (2, 3,5-trimethylcyclopentadienyl) (2, 7-di-ter
t-butylfluorenyl)zirconium dichloride,

phenylmethylene (2, 3, 5-trimethylcyclopentadienyl) (2, 7-di-ter
t-butyifluorenyl)zirconium dichloride,

p-tolylmethylene (2,3, 5-trimethylcyclopentadienyl) (2, 7-di-te
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5
nmet hyl ene(2, 3, 5-tri net hyl cycl opent adi enyl ) (2, 7-di -ter

t-buty [fluorenyl)zirconiumdichloride,

p-fl uorophenyl met hyl ene( 233, 5-tri met hyl cycl opent adi en

yl)(2, 7-di-tert-butylfluorenyl)zirconium

di chl ori de,

p-tert-butyl phenyl net hyl ene(2, 3, 5-trinmet hyl cycl opent a
rt—lgli;lﬁﬁlfl@grérﬁﬁl iz thcdrefim Rut o fd piotenyl ) zi rconi um

i chl ori de,

napk ﬂxéatﬁzy?éﬁ‘é/ 12 o %ﬂuﬁ}ﬁﬁhﬂ é@]{%ﬂ@}{%f@ﬁ%l‘% RONTAY; _¢

enyl) ( , (-di -ter zirconiu
dichl orjde . . : .
et O S e S B £, % 5 met hyl oyl opent ad
i enyl (2,7-di-tert-butylfluorenyl)zirconium
o~ CH GF IR Dyphieny
(phenylg(ethyl)nethylene(2,3,5-trinethylcyclopentadie
methyd ge( 2, ¥~ triera iy ¢l apererdderirood, Umdi-tert-buty
di chl ori de,
1 £ 1w mrenly) mdet duy iame (2,ch 1edirdeet hyl cycl opent adi enyl ) (2
7-di-t ert-butylfluorenyl) zirconiumdichloride,

p- flgi ool IRt e 2, 3B, T iﬁ%ﬂ}Wl%l%%&ft%@ii%ﬁ)é(lm (2,
| de,

, 7-di 20 -tert-butylfluorenyl)zirconi umdichlor
7-digiy%%%lgdé§wﬁ?etmmwdam W BG4 R, 5- tri met hyl
p—t%ﬁgﬁfﬂﬁﬁgﬁﬁé§§iﬁeIH;fggé&Eyéngé¥¥ﬁg¥ﬁ %&% %%%%ggdienyl

i s(,p-.chl orophenyl met hyl ene) (2, 3, 5-tri net hyl cycl opent
) (ngm%gverﬁ %ﬂlo%l-%%ﬁn@ut@?éq%ﬂlfﬁlp%ﬁiﬁﬁm P
di chloride, 31
{phemyd() pmeditylomapHemd (2t Byl terieEcz e 1sycdppeniipkd golvd ) (
pentad ienyl)(2,7-di-tert-butylfluorenyl)zirconium
2, T-diictfeart-dest y1fluorenyl) zirconium dichloride,
i sopropyl i dene(3-isopropyl -2, 5-di net hyl cycl opent adi en
(p—twy(3, (mebhdily) Rty (o, ugrmem i reichgaRkdMbpent adienyl )

-di chl ori de,
(2,7-di~tert-butylfluorenyl)zirconium dichloride,
(phenyl) (ethyl)methylene (2,3, 5-trimethylcyclopentadienyl) (2
,7—di—tert—butylfluorenyl)zircénium dichloride,
diphenylmethylene (2, 3, 5-trimethylcyclopentadienyl) (2, 7-di~-t
ert-butylfluorenyl)zirconium dichloride,
di-p-tolylmethylene {2, 3,5-trimethylcyclopentadienyl) (2, 7-di
—tert-butylfluorenyl)zirconium dichloride,
bis (m-trifluocromethylphenyl)methylene (2,3, 5-trimethylcyclop
entadienyl) (2, 7-di-tert-butylfluorenyl) zirconium dichloride,
bis(p—chlorophenylmethylene)(2,3,5—trimethylcyclbpentadieny

1) (2,7-di-tert-butylfluorenyl) zirconium dichloride,
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5 .
cycl ohexyl i dene( 3-i sopropyl -2, 5-di net hyl cycl opent adi e
nyl)(2 ,7-di-tert-butylfluorenyl)zirconium
di chl ori de, 31
phenyl et hyl ene( 3-i sopropyl - 2, 5- di et hyl cycl opent adi e
nyl)(2 ,7-di-tert-butylfluorenyl)zirconium
di chl ori de, _ _ _
bisgptokykrptibyl pnet31 ) sephop¥he 2253 db et hwd gl openiadicag
enyl)( 10 2,7-di-tert-butylfluorenyl)zirconium
iengiehbonide tert-butylfl ] i i '
gaphtﬁylnethifene%syiSOB?€%§¥}£?%¥%?%%%%y %3% %ﬁkﬁﬁhd
f a0l : sdi-tert-butyl £l yorenyl )zi rconi um ..
Lo g L e (3 L OB RaY e ry PR ey Sy £ E8PeA Rt enyL) 2,
_.ethyl ene(3-isopropyl -2, 5-di methyl cycl opent adi enyl ) (2
! d,l7-£8¥19 RECYLFTUBERYIH Gorenyy2i ALohl i & chl of | de,
-fl uor ophenyl et hyl ene( 3-1i sopropyl - 2, 5-di et hyl cycl o
Cycg%h%ﬁllii@ﬁw§@$qpﬁ@prbr2 » Dot ynet iyt enyl9péntcahianyl) (2
di chl ori de,
» -l teert bonyy phlemyt ey hyt enedi3: jus ot cipyd = 296, di met hyl ¢
ycl ope | o
Phegyﬁffﬁﬁygéﬁég%=£boéﬁ5§ytk¢y$i£iﬁﬁﬁﬁ§d&fﬁféﬁéhﬁﬁﬂienyl)(2
i chl oride, '
, T-&pheayt )k SgXelely 5. di met hyl cyc
ﬁ%%i@dﬁ&%ggyifgféé%ﬁ%&?y %ﬂf&%ld

| opent adienyl) (2, 7-di-tert-bu uor enyl’) zi rconi um
ot B (37 SRR ek 2 TS S S Ry
cl open , , L .
2 T FRT G TR Y U RS kS AP A 9 A um
di chl ori de,
napnehye Siretana §3rtann o8- soptomihyd Gralipsriyddealy 1)
openta 32
(2, &P@hyft 9K 12; i - ftlerdrdnt ) £ 1 wosreinyd )drii atdani e,
di chl ori de, :
p-txﬁﬁﬁunm&m&ﬂﬂgﬂgﬂuhjﬁbisopropyl-2,5-dinethylcyclopenta
dienyl) (2,7-di-tert-butylfluorenyl)zirconium

O - T01 yI i Ryt ena(3. 1 Sop S B SRR Gudn
terﬁ“ﬂd%?&fluorenyl)zirconium dichloride,
pmfluorophenylmethylene(3—isopropyl—2,5—dimethylcyclopentad
ienyl) (2, 7-di-tert-butylfluorenyl) zirconium dichloride,
p-tert-butylphenylmethylene (3~isopropyl-2, 5-dimethylcyclope
ntadienyl) (2, 7-di-tert-butylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3—isépropyl—2,5—dimethylcyclopent
adienyl)(2,7—dihtert—butylfluorenyl)zirconium‘dichloride,
(p~tolyl){methyl)methylene(3—isopropyl~2,5—dimethylcyclopen

tadienyl) (2,7-di-tert-butylfluorenyl) zirconium dichloride,

(phenyl){ethyl)methylene(3—isopropyl-2,5—dimethylcyclopenta
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5 1)(2,7-df—tert-buty|f|uorenyf)zirconiun1dich|oride,'

bi s(mtrifluoronethyl phenyl ) net hyl ene(3-isopropyl-2,5

- di et '

hyl cycl opent adi enyl ) (2, 7-db-tert-butyl fluorenyl)zirco

ni um dichl oride,

bi s( p- chl or ophenyl net hyl ene) ( 3-i sopr opyl - 2, 5- di net hyl

cyclop 10 _ _ _
diefyﬁiﬁnﬁﬂ%?ﬂ%ééﬂ%ibuﬁ§ifr¢35éﬂjﬂﬂﬂﬂfﬂaﬂﬂdﬂ'dﬁamﬂéﬁide,

I chl oride,

dipﬁéﬁg%ggﬁHJIéHE&%i&E%BQéﬂyﬁibﬂéﬂHﬁﬁ%ﬂH¥¥§§¥¥Qpé%EEHQE%§1)

(2, ﬁ*!*cgjﬁ—ﬁgérrﬁ:g"g)eulys}l)éfdgfedrlzif)ezr Lr Bt ' eh a4l rconi um
. isopropylidene(3-trjmethylsilyl-2 5-di methylcycl opent
di-pydietretd vipare @*oﬁaqzé?qmﬂm%%ﬂ}&eéﬁwl)%ql@mnmdleny

di chl ori de,
1) (Zylctbimebe tidarie( 13- ud meetshyi i Hagin s ddiakdomildeycl open
tadien yl)(2,7-di-tert-butylfluorenyl)zirconium
bis gi-ohlidflidesomethylphenyl)methylene (3-isopropyl~2, 5~dimet
phenyl met hyl ene(3-trimethylsilyl-2,5-di methylcycl open
hyl%?ﬁ%ﬁﬁéq??dﬁk%ﬁﬁkﬁmZﬂfﬂdriﬂgﬂﬂJﬂdﬁyrﬁmﬂdkén&qqQE%@bnium
i chloride, '
dicHrd8lgd met hyl ene(3-trimethylsilyl-2,5-dinethyl cycl ope
ntadie’ nyl)(2,7-di-tert-butylfluorenyl)zirconium

. i chl.ori de, . .
bis ‘ﬁoaﬁqhtlﬁﬁo ERy B AT Ry ISORTPPY2 8- B Ry Py V6 pOP
ent adi en%I)(2,7-di-tert-butylfluorqnyl)zirconiun1 .
SNt AHLERYYr ide,’ ~Igba T iYordtmprsRedy [zigFonium dichloride,
- methylene(3-trinethylsilyl-2,5-dinmethyl cycl opent adi en
bis ezt -brtgilphenylh maphiileored Byl spbropyiludm, S-dimethylcy

di chl ori de,
clopenttaddrophenyl, MethHtemre(Rutrilfd uloylesivily lz4 2condunet hyl
cycl op
dichéwntradieenyl ) (2, 7-di -tert-butyl fl uorenyl ) zi rconi um
di chlori de,-

isopropylidene (3-trimethylsilyl-2,5-dimethylcyclopentadieny
1) (2, 7-di~tert-butylfluorenyl)zirconium dichloride,
cyglohexylidene(3~trimethylsilyl—2,5—dimethylcyclopentadien
yl) (2,7-di-tert-butylfluorenyl) zirconium dichloride,
phenylmethylene(3—trimethylsilyl—2,5—dimethylcyclopentadien
yl)(2,7~di—tert—butylfluorenyl)zirconium dichloride,
p-tolylmethylene(3-trimethylsilyl-2,5-dimethylcyclopentadie
nyl) (2,7-di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene (3—-trimethylsilyl-2, 5-dimethylcyclopentadi
enyl) {2,7-di-tert-butylfluorenyl)zirconium dichloride,

p-trifluoromethylphenyl



10

15

20

5

p-tert-butyl phenyl net hyl ene(3-trinethylsilyl-2,5-dine

t hyl cy

cl opent adi enyl ) (2, 7-di -t egt- butyl fl uorenyl ) zi r coni um

di chl ori de,

(phenyl) (et hyl ) met hyl ene(3-trinethylsilyl-2,5-dineth

yl cycl
metﬁﬁgﬁﬁéﬁﬁ4ﬂb%?ééh§@§Hlilﬂz;ﬂuaﬂﬂéﬂH#Mdyamdb@dﬂaaﬂé#ﬁl)(2,

i chl ori de,

7-af e O Wy D SRV SRS TRy - 2, -l e

y . . . .
p—f{ﬁéﬁﬁﬁﬁ%ﬂﬁiﬁ@éﬂé&é&éﬂjlé¥£ﬁé%gﬁﬂJEf#Tliﬂ%théhk% gh%gblop
entéégggg&?éé?JDgngggpdgﬂ¥¥f%fdgggﬂ;1lf?!éﬁﬁl%h?%ﬂk%ﬁ%@%de,

pent adi enyl ) (2, 7-di-tert-butyl fluorenyl)zircaoni um
Prtediteigilghenylmethylene (3-trimethylsilyl-2, 5-dimethylcy

di phenyl net hyl ene(3-trinet hyl silyl-2,5-di nethyl cycl op
clopsmttadiiergniyl (2,2, -G icth terer-thuiytiyi fdorengny |z)i Hicoednimum

di chl ori de,

dicHlioi-degl yl met hyl ene(3-tri nmet hyl sil yl -2, 5-di met hyl cycl
opent a 20 . . .

(phegii yélﬂ ?/(l(ljn)rei(tglga')%e'ttkﬁflte' R RSN ISk 2k CONIsUR; nethyicyel

openﬁ%%&%%ﬁﬁhﬁb%93%523599éﬂﬁﬁ@QﬁﬂTﬂdlé%%ﬂ?9%%%%%?%hhy'Si'y
. i met hyl cycl opent adi enyl ) (2, 7-di-tert-butyl fluorenyl)
dlc“ﬁiorf&&ﬁr i um di chl ori de,

bi_s(p- chl or ophenyl net hyl ene) (3-trinethyl silyl-2,5-dim
(p-telpd) dmeshyl) methylene (3~trimethylsilyl-2, 5-dimethylcyc

ycl opent adi enyl ) (2, 7-di -tert-butyl fl uorenyl)zirconi um
lopegitgdlieniyde, (2, 7-di-tert-butylfluorenyl) zirconium

bi s(p-tert-butyl phenyl)nethyl ene(3-trinethylsilyl-2,5
dichldirtee,

hyl cycl opent adi enyl ) (2, 7-di -tert-butyl fluorenyl)zirco
(pheAyUM({ethyl)methylene (3-trimethylsilyl-2, 5-dimethylcyclo
pentadienyl} (2, 7-di-tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene(3~tfimethylsilyl—2,5¥dimethy1cyclopentadi
enyl) (2, 7-di~tert-butylfluorenyl)zirconium dichloride,
di-p-tolylmethylene (3-trimethylsilyl-2,5~-dimethylcyclopenta
dienyl) (2, 7-di~tert-butylfluorenyl)zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene (3-trimethylsilyl-2,5-
dimethylcyclopentadienyl) (2,7~di-tert-butyifluorenyl)zircon

ium dichloride,

bis(p—chlorophenylmethylene)(3—trimethylsilyl—2,5—dimethylc
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5 dichl ori de,

i sopropyl i dene( 3- phenyl -2, 5-di net hyl cycl opent adi enyl )

(2,7-d i-tert-butylfluorenyl)zirconiumdichloride,

cycl ohexyl i dene( 3- phenyl - 2,4,5- di et hyl cycl opent adi enyl

)(2,7- di-tert-butyl fluorenyl)zirconiumdichloride,

10

phenyl met hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi eny|
yclof@nTadtény ey 12 putyl £4 a0 -anvi ) z# 116oRd M (di Sl Hrii ge,

p-tol yl net hyl ene( 3- phenyl - 2, 5-di et hylcycl opent adi eny
dichléZide, -di -tert-butyl fluorenyl)zirconiumdichloride,

napht hyl met hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi en

ot B ey e R bt | B iR T2, 5-dinee
met hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi enyl ) (2, 7-
hyl%ﬁ"%%?em't% I}/Ylﬂy Lor BTRA YA Fiod om it e deg 1 Fconium
. p-fluorophenyl net hyl ene( 3- phenyl - 2, 5-di net hyl cycl open
dichl e 20 yl) (2, 7-di-tert-butyl fluorenyl)zirconi um
~dichloride,
1sopramerkidartey | phemyd yiethyd -ened:rphienyd -ohdrtdidieniml qpe 7 -4

openta dienyl)(2,7-di-tert-butylfluorenyl)zirconium

i-teitchuy d8uorenyl) zirconium dichloride, .
(phenyl) (et hyl ) nmet hyl ene( 3- phenyl - 2, 5-di et hyl cycl op

cycraHé%ylidaﬁe@é?éﬂ%&ﬂrlé¥§:d¥ﬁé@HJﬂ%?é%@ﬂé&@é&%@%ﬁfp(2,7-

di chl'ori de,
. - hyl hyl 3- | -2, 5-di hyl |
i -t T B R, ) o s oot o
di.chl or i.de, _
pheny e AVl ete A dn S oy B ogiensery Paya) ¢Be 7-

., ntadie nyl)(2,7-di-tert-butylfluorenyl)zirconium
dlfq%qgﬂhﬂqﬁ*iluorenyl)zirconium dichloride,

p—tolylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(2,7‘
—di-tert-butylfluocrenyl)zirconium dichloride, |
naphthylmethylene(3—phenyl—2,5-dimethylcyclopentadienyl)(2,
7—di—tert-butylfluorenyl)zirconiﬁm dichloride,

p-trifluoromethylphenyl

- methylene (3-phenyl-2,5-dimethylcyclopentadienyl) (2, 7-di~ter

t-butylfluorenyl)zirconium dichloride,
pwfluorophenylmethylene(3—phenyl-2,5—dimethylcyclopentadien
yl) (2,7-di-tert-butylfluorenyl)zirconium dichloride,
p—tért—butylphenylmethylene(3—phenyl~2,5—dimethylcy010penta
dienyl) (2,7~di-tert-butylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene{3—phenyl—2,5—dimethylcyclopentadi

enyl) (2,7-di-tert-butylfluorenyl)zirconium dichloride,
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di phenyl net hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi en
yl)(2, 7-di-tert- butylfluorenyl)zirconium
di chl ori de, :
di - p-tol yl net hyl ene( 3- phenyl 2, 5-di et hyl cycl opent ad
enyl)( 2,7-di-tert-butylfluorenyl)zirconium
di chl ori de,
(p-bbkﬁh‘l} tr;%tﬂngabrmﬂﬁjﬂyé@@ emybhaey vl ene{ingahsmyd . dpeiit ad
met hy

1en9¥Pgﬂpﬁfﬁﬁdgﬁﬁylﬁﬁgyffguoféﬁ§l*&ﬁb@gﬂiﬁﬂ*ﬂﬂeﬁﬂaﬂﬁﬂw'u
m |1 C ori de

o R O YL [ A B P R e
] ’é?ﬁ%ﬁf%mmww% RO i 12, et ny

clo fentadlenyl) ( 7-di-tert-butyl fluorenyl)
dpo@ %%Wﬁ%ﬁﬁ hehi gehereyl-2, 5-dimethylcyclopentadienyl) (2,
i sopropyl i dene( 3- (adanantylnethyl) 2, 5-di net hyl cycl op
7—diemit i - b&ﬁmﬂﬁlQQEéhxﬁlzxwaomnumﬂdﬂqhﬁaﬂnd®,Z|rcon|um
di chl ori de,
di-weytod ey Hydened G siekaipni ) 3vet ind dind. Gradioprintddakeha ) (
pentad 20 ienyl) (2,7-di-tert-butylfluorenyl)

2, 7-2d T-cosupi £ 101d 8 y1) zirconium dichlorid
phenyl et hyl'ene(3-(a anantylnethy )-2,5- dlnethylcyclo

bis ﬁﬁ‘?hlf’igfr. W%%ﬂ?ﬁpﬁ%&ﬁft@%' Jer A L
cve R R eyt S oy aibrserdam 36

dic k@? hthylnethylene(s (adamant yl met hyl -) - 2, 5-di net hyl cy

adlenyl)(2 7-di -test-butyl fluorenyl)zirconium

bis (f-whilsmambenydmetib aoreonit-tpHleuhdnyl, 5-dimethyleyclopent
met hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl cycl opent ad
adianymyup,7—di—tertmbutylfluorenyl)zirconium dichloride,

bis(p-tert-butylphenyl)methylene (3-phenyl-2, 5-dimethylcyclo
pentadienyl) (2, 7-di-tert-butylfluocrenyl)zirconium
dichloride,

isopropylidene (3~ (adamantylmethyl)-2, 5-dimethylcyclopentadi
enyl) (2, 7-di-tert-butylfluorenyl)zirconium dichloride,
cyclohexylidene (3~ (adamantylmethyl) -2, 5-dimethylcyclopentad
ienyl) (2, 7-di~tert-butylfluorenyl)zirconium dichloride,
phenylmethylene (3- (adamantylmethyl) -2, 5-dimethylcyclopentad
ienyl) (2, 7-di-tert-butylfluorenyl) zirconium dichloride,
p-tolylmethylene (3- (adamantylmethyl) -2, 5-dimethylcyclopenta

dienyl) (2, 7-di-tert-butylfluorenyl)zirconium dichloride,
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5 (2,7-di-tert-butyl fluorenyl)zirconi umdichlori de,
p- f 1 uorophenyl net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et

hyl cyc

| opent adi enyl ) (2, 7-di -tergsbutyl fl uorenyl ) zirconi um
di chl ori de,

p-tert-butyl phenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-d
imethy 10

napH toydlirgientl atieg i (aRmandiv-lirertt iyt GHdamenil) zive:topknt
um dichloride,

adidmhgnyd J-eet-melniret iyl ieneci-hadaramphrelhnk kh2 091 dem

et hyl c
~ VG %Q&% i | 7-di-tert-butyl fluorenyl)zirconi um
i Jic%ﬁbri gé%?§hk%%l

me th&@{eﬁn}% (%l—) ((arcﬁ%tmg){llt)yq?nte%yﬁr)] e—(ZS: '5(-%‘1%2%%%%&9 le%ﬁ: gl dg _ercll Iyl )
| t adi 1)(2,7-di-tert-butylfl ) zi [
(2,ﬁ%@iﬁﬁaaaﬁgpéga%lhgrenylHzi%%oniﬂmydicﬁggigée{ZIrconlu

(phenyl) (et hyl ) net hyl ene( 3- (adamant yl net hyl ) - 2, 5-di ne
p—fhﬂgﬂqp@enylmethylene(3—(adamantylmethyl)*Z,S—dimethylcyc
cl opentadi enyl ) (2, 7-di-tert-butyl fluorenyl)zirconi um

lope2@adiiehlydni(@e7-di~tert-butylfluorenyl) zirconium
di phenyl net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di net hyl cyc
dicHiepewt, adienyl)(2,7-di-tert-butylfluorenyl)zirconium
di chl ori de,

p-teggl-%gtggllishgﬁymﬁl«a%ﬂ_e,(l%hgq%@@ﬁgxgmmﬁle);hgi?:.9i, BeLbyLeny
lcyc %%%k%g&g%g§%;kgi7L%EL%QEEX£EE§9%EGXg£%§E ggkgghium

ori

dichﬁbﬁ§ggfr'flUoro”Ethy|pheny|)nethylene(3-(adananty|net

5-di net hyl cycl opent adi enyl ) (2, 7-di -tert-butyl fl uoreny
(phepyiﬂﬁmeégﬁﬂ nethgheoei(de (adamantylmethyl) -2, 5-dimethylc
bi s( p- chl or ophenyl net hyl ene) ( 3- (adamant yl net hyl ) - 2, 5-
yclogemeetienyl) (2, 7-di-tert-butylfluorenyl) zirconium
dichloride,
(p—tolyl)(methyl)methylene(3—(adamantylmethyl)—2,5—dimethyl
cyclopentadienyl) (2, 7-di-tert-butylfluorenyl) zirconium
dichloride,
(phenyl)(ethyl)methylene(3w(adamantylmethyl)—2,5—dimethylcy
clopentadienyl) (2, 7-di~tert-butylfluorenyl)zirconium
dichloride,
diphenylmethylene (3- (adamantyimethyl) -2, 5-dimethylcyclopent
adienyl) (2, 7-di-tert-butylfluorenyl)zirconium dichloride,

di-p-tolylmethylene (3~ (adamantylmethyl) -2, 5-dimethylcyclope

ntadienyl) (2, 7-di-tert-butylflucrenyl)zirconium dichloride,
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5 _ ,
yl cycl opent adi enyl ) (2, 7-di -tert-butyl fl uorenyl)zircon
ium dichloride,
bi s(p-tert-butyl phenyl) nmethyl ene(3- (adamant yl net hyl ) -
2, 5-di
nethylcyclopentadlenyl)(Z 7-di-tert- butylfluorenyl)2|
rconiu mdichloride, 10
bis {msoprofié tenel 3y T eidn hiutnd £ Ferth (et fad anseltgperttadile -2
nyl)(3 ,6-di-tert-butylfluorenyl)zirconium

, S-dhiredd o1 lopentadlenyl)(Z 7-di-tert-butylfluorenyl)zir
cycl ohexyl i dene(3-tert- butyl 2, 5-di met hyl'cycl opent adi

confﬂﬁ”%ﬁch%&f&&% tert-butyl fluorenyl)zirconium
hl ori

b= B it TPy SIS o it

dichl ori de,
YlC%%Qﬂ%ﬂfr?é%Jrﬁn@rﬁek% et isutyTRut BLid Uasann e vl irspedtEyd
ienyl) (3,6-di-tert-butylfluorenyl)zirconium
dichdicghidsti de,
napht hyl met hyl ene(3-tert-butyl -2, 5-di net hyl cycl opent a
bis @i-eret -Hut3; prtimtiemtetiytlydfd (BT @nidnjazitydaritting ) -2, 5-di
di chl oride, 20 p-trifluoronethyl phenyl
metH?ﬂdﬁdBﬁﬁﬁﬁ%édﬂénﬁ%ﬁ 2 didmt i Gy 1eRe RN eRYebh i u

6-di  -tert-butylf uorenyl)2|rconlun1d|chlor|de

- dﬂkﬂﬂdiquphenylnethylene(S tert-butyl -2, 5-di net hyl cycl
opent a dlenyl)(3 -di-tert- butylfluorenyl)2|rcon|um

< or T A B TR e SUmBTOB R Lop et e
r 6—déﬁttﬁ&f)tre-ﬁwt)&tlsﬁlel%eméﬂtz-iamJ‘fqrfu SH&orAdEe oni um
CYCI?DI@I%Q‘:Y&T)C’?@% yritemtr i tede@ Sralimehwlicyz Iepgntethphey ) (
3,6gggﬁgggﬂﬂuﬂiylﬂﬁudnaﬁydbuﬁykkhUQmemehibmddeLum

di chl ori de,
phenylmethylene (3-tert-butyl-2, 5-dimethylcyclopentadienyl) (
3,6-di-tert-butylfluorenyl)zirconium dichloride,
pntolylmethylene{3—tert—butyl—2,5—dimethylcyclopentadienyl)
(3, 6-di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene (3-tert-butyl-2, 5-dimethylcyclopentadienyl
) (3,6-di-tert~butylfluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene (3-tert-butyl-2,5~-dimethylcyclopentadienyl) (3, 6-di
-tert-butylfluorenyl)zirconium dichloride,

p-fluorophenylmethylene (3-tert-butyl-2, 5-dimethylcyclopenta

dienyl){3,6—di—tert—butylfluorenyl)zircoﬁium dichloride,
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(p-tolyl)(nmethyl)nmethylene(3-tert-butyl-2,5-dinethylc

ycl ope

nt adi enyl ) (3, 6-di -tert-buggl fl uorenyl)zirconium

di chl ori de,

(phenyl) (et hyl ) met hyl ene(3-tert-butyl -2, 5-di net hyl cyc

| opent adienyl)(3,6-di-tert-butylfluorenyl)zirconium
p-teficrbwrydehenyimethylene (3-tert-butyl-2, 5-dimethylcyclop

di phenyl nmet hyl ene(3-tert-butyl -2, 5-di net hyl cycl openta
entﬁ:lll&fhrlyﬂ'l)l%,)ﬁ%ﬁﬂérﬂ-&fdtﬂ@%&ﬂé@ﬁ)%ﬁc@ﬁﬁﬂn'd’l@hlorzde,

i chloride
\ I I

(phéllyPr lﬁgﬁ’ﬂ rﬁyﬂ@lﬂ-ter{f ge enyd% TR %‘:‘:Iy%a%?)en

tadlen but Zi'rconrum

tadlgé éhln)? THor ot MW%%WI e is dighdyprise,
(p= tt‘:}ﬁkflc)y&fﬁledi%b\ﬂt &2 il 9N R RS Wy ISHAd sy ericlepe

oni um 15 dichl ori de,

ntaddiesyyl o Srubiera et ldie)drdntz ingtoplivg, Sidihdettige,

| cyclo
(ph%?yﬁﬁﬂﬁ§%¥mDdéiﬁykﬁnd&&4&dﬂﬂﬁﬂdﬂyﬂy@eﬁwdﬁ&EKQQHEyﬁﬂopent
i chl ori de
adi el‘édlltyﬁs Ip(cj %—gflbiﬂéﬁtplkﬁiﬂﬂﬂﬁﬁm&q (Bt khd o2 dem
dlpfﬁgﬁllgﬁ. st thgﬂé?féy@-(t%'r@ (ij:!uttyqr t2 %Utd)ﬂ.l tlijl?;l%g%ll)oé %%gﬁ nyl

(3|ég% g %%%Igsn%éﬁ?kﬁﬁ%§fﬁ|% 1%@&%3 iﬁclopentadlen

di- PE§8| %Y&@H@( StELt YL 2, S-dii ek gyrdpRRRAGHEen
yl)(3 39 6-di-tert-butyl fluorenyl)zirconi um
Yl)(éyéhﬁértgét butylflucorenyl)zirconium dichloride,

phenyl-met hyl ene(3-tert-butyl-2,5-diethyl cycl opentadi e
bis( mytﬁ@?luoﬁometbgﬂphbuwylmbmhwéemb)ﬂkte@nkbutyl 2, 5-dime
di chl ori de,
thylpytabpkretbykege( 33t e-t:bubyk-R2u%vdiretBykayah ngeba%m

enyl ) (
dichloride,
bis (p-chlorophenylmethylene) (3-tert-butyl-2, 5-dimethylcyclo
pentadienyl)(3,6—di—té££;butyifluorenyl)zirconium
dichloride,
bis(p—tert—butyiphenyl)methylene(3—tert—butyl~2,5—dimethylc
yélopentadienyl){3,6—di*tert—butylfluorenyl)zirconium
dichloride,
isopropylidene(3-tert—butyl-2,5—diethylcyclopentadienyl}(3,
6—di—text~butyifluorenyl)zirconium dichloride,

cyclohexylidene (3-tert-butyl-2, 5-diethylcyclopentadienyl) (3
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5 3,6-di-tert-butylfluorenyl)zirconiumdichloride,
napht hyl met hyl ene(3-tert-butyl -2, 5-diethyl cycl opent ad
ienyl) (3,6-di-tert-butylfluorenyl)zirconium
dichloride, p-trifluoromdhyl phenyl
nmet hyl ene(3-tert-butyl-2,5-di ethyl cycl opentadi enyl ) (3
,6-di- 10 tert-butylfluorenyl)zirconiumdichloride,
p- f1 uorophenyl met hyl ene(3-tert-butyl -2, 5-diethylcyclo
6~ %én*@%@t Pyl § 113063t L X e tcout yih fd Lstrlemyidei r coni um
di chl ori de,
phe@y}mwthynﬁge;ﬂuﬁgﬁ&nﬁd@@}yﬁ#Ekdiﬁﬂhﬁnﬂgdlébéhﬂﬂdﬂéﬁ&ﬁ)
ycl ope
;6= %ﬁaﬂ?ﬁ%ﬁﬂﬁﬁ%réﬂi ﬁ%d&ﬁimr&%ﬂﬁ&fﬁ@m um
i chloride

b= t&%{ﬁﬁéﬁ}( ?{ ()ﬁu{%g%\ﬁdﬂfﬁ% % C%yefq#'lt UG en %eiﬁ rc%‘rﬁr{\g’&
3y 6(%— pborl) YRR g 2 e Behiordas.di et hyl cy

napf}fﬁuﬁé?ﬁﬁmf(l@@@ttteatt—wmﬂ Forckisvdicssdminent adieny1)
di chl ori de,

(3, gpsHerha DTSt ietdmaranie (A-taemti-dnu tilohd o disgt hyl cycl
openta 20

p- tnﬂﬂ&nd@dﬁhﬂﬁydm$kﬁﬁﬂ»butylfluorenyl)2|rcon|um
di chl ori de,

metwmw%wmﬁm&zt &R 17 R T g)e%tt%'l% gm%n%aﬁl

ienyl) (3,6-di-tert-butylfludorényl)yzirconiu
tertdisghhardde,
|-p3?b Iyl ﬁgP éﬁgf§Qﬁﬁﬁ lCh%Oridg “di et hyl cycl opent
P"flggE%E%Fn é& Engene%rtt%%tygzku%r3n%|éﬁgaggghggEopentad

. [ n}trlfluoroneth | phenyl ) met hyl ene(3-tert-butyl -
leny 3 @ di-tert-butylfluorenyl)zirconium dlchlorlde,

¥Ic clopentadlengl)(S,G di-tert-butylfluorenyl)zirco
p-tegtphityilphepyilaethylene (3~tert-butyl-2,5-diethylcyclope

bi s(p- chl or ophenyl et hyl ene)(3-tert-butyl -2, 5-diethyl
ntadéy@y@p(3,6—di~tert—butylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3—tert—butyl—2,SQdiethylcyclopent
adienyl)(3,6—di—tert—butylfluorenyl)zirconium dichloride,
{p—tolylf(methyl)methylene(3“tert—butyl—2,5—diethylcyclopeﬁ
tadienyl)(3,6—di—tert—butylfluorenyl}zirconium dichloride,
(phenyl)(ethyl)methylene(3—tert~butyl—2,5—diethylcyclopenta
dienyl){3,6—di—tert—butylfluorényl)zirconium dichloride,
diphenylmethylene(3—tert—butyl—2,5~diethylcyclopentadienyl)
(3,6-di-tert-butylfluorenyl)zirconium dichloride,
di—p—tolylmethylene(3—tert—butyl—2,5—diethylcyclopentadieny

1) (3,6-di-tert-butylfluorenyl)zirconium dichloride,
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5 ehtadienyl)(3,6-di-tert-butylfluorenyl)zirconi um

di chl ori de,

bi s(p-tert-butyl phenyl)nmethyl ene(3-tert-butyl-2,5-die

t hyl cy 40

cl opent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconi um

di chl ori de,

i sopropylidene(3-tert-butyl-2-ethyl-5-nethyl cycl opent
bis g;ﬂ»'r*ﬁfuyfmd@rdméehﬁlldﬂlemx Yottt 1 drh el OF eyt 1) -2 0@ 24 B-diet

i chl ori de,

hyleyel obenyid dene( Bt 3 e6td putyte det vt mRs ML SHdRREM

tadien yl)(3,6-di-tert-butylluorenyl)zirconium

dicKi &0l gL i de,
phenyl nmet hyl ene(3-tert-butyl -2-ethyl-5-nmethyl cycl open

. d] [)(3,6-di-tert-butylfluqrenyl).zirconi um
bis L‘?c%kfefo?]f%)e}?éQ%ﬁB?v&’g?%)t ﬁ%-[%%t— ut)yl—f, g— 1etl}|1ylcyclop
. ;tert-butgl-z-ethyl-5-nethy|cyc|opentadLe _ .
entarfi’rﬁjr@el, It €18 T LDk VR T o BHSA 9 e A idine s L i de,
~ napht hyl net hyl ene (3-tert-butyl -2 -ethyl
bis (B-tmttnhdupclpen bidiethylene (3-tert-butyl-2, 5~diethylecy
enyl)(3,6-di-tert-butylfluorenyl)zirconi um
clombirdtddirdrdd,) (-a+d{+Htoromidyl fihemdn 20 Jmidaniene
(3-tert-butyl-2-ethyl -5-nethylcyclopentadienyl) (3,
dicH-dii-deert-butyl fluorenyl)zirconi umdichloride,
p-fl uorophenyl net hyl ene(3-tert-butyl -2-ethyl

is0 qr%ﬁpqti*&énec(%@ 1t —%Hd‘.ﬁ,gih—l%gir’él t)éa éﬁa 5 SR L g5 eny

uorenyl) zirconium

b EA I e aichnoriae,

cl opent.adi enyl ) (3, 6-di -tert-butyl fluorenyl)zirconi um
Cyc%ﬂqﬁ%ﬁ;ﬂaﬁgﬁ(%gkgmt“bUtyl-2-eth}&~5—methfﬁé&clopentadien

phenyl ) (et hyl ) met hyl ene(3-tert-butyl -2-ethyl-5-neth
y1) { h@y@ﬁ“tert—butylfluorenyl)zirconium dichloride,

opent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconi um
phenylmethylene(3—tert—butyl—2~ethyl—5~methylcyclopentadien
y1) (3, 6-di~-tert-butylfluorenyl)zirconium dichloride,
p-tolylmethylene (3-tert-butyl-2-ethyl-5-methylcyclopentadie
nyl) {3, 6-di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethyliene (3-tert-butyl-2-ethyl-5-methylcyclopentadi
enyl) (3, 6-di~tert-butylfluorenyl)zirconium dichloride,
p~trifluoromethylphenyl
methylene (3-tert~butyl-2-ethyl-5-methylcyclopentadienyl) (3,
6-di-tert-butylfluorenyl)zirconium dichloride,
p*fluorophenylmethylene(3—tert—butyl-Z—ethyl—S-methylcyclop
emtadienyl)(3,6—di—tert—butylfluorenyl)zirconium dichloride,

p-tert-butylphenylmethylene (3-tert-butyl-2-ethyl-5-methylcy
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5 dichl ori de,
(p-tolyl)(methyl)nmethylene(3-tert-butyl-2-ethyl-5-net
hyl cyc
| opent adi enyl ) (3, 6-di -tertasbutyl fl uorenyl)zirconi um
di chl ori de,
(phenyl) (et hyl ) net hyl ene(3-tert-butyl -2-ethyl -5-net hy
lcyclo 10

clopent adti eyl ) (B, 6-dH - ¢ ert—tutyl Flluereenyl )i roeoivm
di chl ori de,

diclgh phredqy) nethylene(3;tert-butyl-2-ethyl-5-nethy|cyc|op
entadi enyl) (3, 6- di-tert-butylfluorenyl)zirconium

(ph%}fﬂl ?ﬁ%%r%etl?w ?rée & ert. Wtyzl et hflhyé rnatmﬁathc\,[)}glyCl
OPerﬁfaZ%m@ %irqﬁtciﬂeﬁ%mﬂtm%%% AOGRCRH

. dichloride, -

dichiedA%ri f | uor omet hyl phenyl ) met hyl ene(3-tert-butyl -
et hyl -

(p— 182t dhipt eyt lopesnit el cevey 1 3-(t3 18- div-tye r-2—tsuthyl 1f-Suoes hyll ey
zircon iumdichloride,

lopdri ts{di-eatit 10r (@ el -ned i ens) 1 (Fuedmy tad ircdne iy | -
ethylc 20

dichidapent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconium
di chl ori de,

(phé?'gﬁ( Prehe @iy ot Phe iyl ) et vk engh 3t ertRuty b2y eh Ayl o
pent D{ﬁ#lc bﬂp gﬁ?%d.e ryeAt)}( %uGCnyltu%rrtenb lit )éllfrlc%%r 1eJ.my| )zirco

i_sopropylidene(2,3,5-trinethylcycl opentadi enyl)(3,6-d
dichlardde,” - putyl f | uorenyl ) zi rconi um di chl ori de,

cycl ohexyl i dene(2, 3,5-tri net hyl cycl opent adi enyl ).( 3, 6-
dlp?mnnlérethwl@ntEy(I%wtaigut)yi—r%@mhwm—@u—mt@ml@e'clOPent adi

enyl) (3, 6-di~-tert-butylfluorenyl)zirconium dichloride,

di-p-tolylmethylene (3-tert-butyl-2-ethyl-5-methylcyclopenta

dienyl)(3,6—di—tert~butylfluorenyl)zirconium dichloride,
bis(m-triflucromethylphenyl)methylene (3-tert~butyl-2-ethyl-
S5-methylcyclopentadienyl) (3, 6~di-tert-butylfluorenyl)zircon
ium dichloride,
bis(p—chlorophenylmethylene)(3—tert—butyl-2—éthyl-S—methylc
yclopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium
dichloride,

bis (p-tert-butylphenyl)methylene (3-tert-butyl-2~ethyl-5-met
hylcyclopentadienyl) (3, 6-di-tert-butylfluorenyl) zirconium

dichloride,
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phenyl net hyl ene( 2, 3, 5-tri net hyl cycl opent adi enyl ) ( 3, 6-
di-ter t-butylfluorenyl)zirconiumdichloride,
- p-tolyl nethylene(2,3,5-triymet hyl cycl opent adi enyl) (3,6
-di-te rt-butylfluorenyl)zirconiumdichloride,
napht hyl met hyl ene(2, 3, 5-tri net hyl cycl opent adi enyl ) ( 3,
6-di-t 10 ert-butylfluorenyl)zirconiumdichloride,
isoprbpiflaeroet hyi phenydch i —di-
Dyl one(2 5 Bt i ehyloyclopentadionyl )3 6 di fert

~butoPEiY .o Lchloride,
upyflur%%%%%@{ﬁg%%%ﬁgﬁg(g#%?%g%%$%%thylcyplopentadieny
cyc%&éé%fﬁ#‘ ﬁgl§}§¥§:g¥gﬁggA§Eg§¥9g é%gg:fgﬁg?)(3,6—di-ter
@-tert-butyl henyl met hyl ene(2, 3, 5-tri met hyl cycl opent a
E=byft whif uoyermy Bz Leari b dyF  aiokdshy | ) zi r coni um
di chl ori de,
pherpiesihyene B3 rettryiretd (2] & S-dpdnietdiydnoyio | (Spertddditer
enyl)( 3,6-di-tert-butylfluorenyl)zirconium
t-budi hf oréeny2&irconium dichloride,
(p-tolyl) (methyl) et hyl ene(2, 3,5-trinmethyl cycl opent ad

p-t d'dlie_,}(;[%]h:l%tri}%lgerﬁa‘ @3, L DAY MO R DA TTLUHMN (3, 6-ai-te

rt—é%ﬁ%%%@&%%% ngyggg%ﬁtye ué%f%gﬁgéwethylcyclopentadie

i-tert- fTuorenyl")Zi rconi um
napﬁ¥ﬁﬂﬂﬂ9rid ana ( T vl .
|65eﬁ§¥ﬁ§fﬂ?1ghgc§,§ﬁ§mﬁﬁqﬁﬁﬁ%ﬂ%ﬂﬂﬁ“&ﬁ@ﬁ?&&iéﬁﬁhﬁ(ﬁ}“t
g{di-t 43 ert-butylfluorenyl)zirconi umdichloride,
ert- Ly kiduAnteaty IZdreea isns dighderHcey cl opent adi enyl ) (
3,6-di -tert-butylfluorenyl)zirconiumdichloride,
p-tmgifduanamefthydodmently | phenyl ) met hyl ene( 2, 3, 5-tri met hyl
cycl op
methylene(2,3,5~trimethylcyclopentadienyl)(3,6—di~tert—buty
l1fluorenyl) zirconium dichloride,
p-flurophenylmethylene (2,3, 5-trimethylcyclopentadienyl) (3,6
~di-tert-butylfluorenyl)zirconium dichloride,
p-tert-butylphenylmethylene{2, 3, 5-trimethylcyclopentadienyl
) (3,6-di-tert-butylflucrenyl)zirconium dichloride,
{phenyl)(methyl)methylene(2,3,5-trimethylcyclopentadienyl)(
3, 6-di~tert-butylfluorenyl)zirconium dichloride,
(p~tolyl)(methyl)methylene(2,3,5—trimethylcyclopentadienyl)
(3, 6~di-tert-butylfluorenyl) zirconium dichloride,
{phenyl)(ethyl)methylene(2,3,5utrimethylcyclopentadienyl}(3

ro-di-tert-butylfluorenyl)zirconium dichloride,

diphenylmethylene (2, 3, 5-trimethylcyclopentadienyl) (3, 6-di-t
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‘5 entadi enyl ) (3,6-di-tert-butylfluorenyl)zirconium
di chl ori de,
bi s( p- chl orophenyl net hyl ene) (2, 3, 5-tri net hyl cycl opent
adieny 1)(3,6-di-tert-butylfluorenyl)zirconium
di chl ori de,
bi s(p-tert-butyl phenyl) net hyl ene(2, 3,5-trinethyl cyclo
pentad ienyl)(3,6-di-tert-butylfluorenyl)zirconium
ert-thuwhdilivde,eniQ) zirconium dichloride,
i sopropyl i dene(.3-i sopropyl -2, 5-di net hyl cycl opent adi en
di—%ﬁﬁ%ﬁ%lm%}ﬂ?leh%ﬁ@;@q%¥E&E%%&%@Mb&é&bﬁeﬁhﬁﬁﬁenyl)(3,6-di
i chlori de,
L
O

o e e o v
B e R LT e

nyl)(3 15 ,6-di-tert-butylfluorenyl)zirconium

. ent %9ﬂx%ﬂ(§eﬁ—di—tert—buty fluoreny{)21rconium dichloride,

~ p-tolylmethyl ene(3-isopropyl -2, 5-di net hyl cycl opent ad
bis (emphicrophengilneshy-leney| (2, Sotetylirzi hgonyodrpentadieny
di chl ori de,
1) (3naphtiftleretbykenel 3oreopropylrcdn3udi Aethybeyakopent ad
ienyl) (3,6-di-tert-butylfluorenyl)zirconium

bis ($-GRleride.120eRyhh i:nfelt%%‘l%@i%t(@{ kp Bee¥hm€%h§}xl:ge§opentad
3-isopropyl -2, g-dlnet yl cycl opent adi enyl ) (3, 6-di-

. terts =y . : . L da. .
o G GRy P re kT SheEs T e opy TV E BeRlRTI &5 e1 o
isop%%%&@ﬂﬁ&h%Q%%ﬁﬁggﬁag? %ZE%L%E%%%¥§ c%g 5S2X£gdienyl}(3,

-tert-butyl phenyl net hyl ene(3-i sopropyl -2, 5-di net hyl c
6—di§§p5§§bugy{fguorényl)z%rcongumFdighlg¥ide, ! y

nt adi enyl ) (3, 6-di -tert-butyl fluorenyl)zirconium
cyclgheklvdiidgse (3-isopropyl-2, 5~dimethylcyclopentadienyl) (3

(phenyl) (net hyl ) nmet hyl ene( 3-i sopropyl -2, 5-di net hyl cyc
» 6—dliiepent:-badiyeénylipt8n§liizitennibunt vl thllorédyl ) zi r coni um
di chl ori de, ‘ '
phenylmethylene (3-isopropyl-2, 5-dimethylcyclopentadienyl) (3
; 6-di-tert-butylfluorenyl)zirconium dichloride,
p-~telylmethylene (3-isopropyl-2, 5~dimethylcyclopentadienyl) (
3,6~di-tert-butylfluorenyl)zirconium dichloride,
naphthylmethylene (3-isopropyl-2, 5-dimethylcyclopentadienyl)
(3,6~-di~tert-butylfluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene (3-isopropyl-2, 5-dimethylcyclopentadienyl) (3, 6-di-
tert-butylfluorenyl)zirconium dichloride,

p—fluorophenylmethylene (3-isopropyl-2, 5-dimethylcyclopentad

ienyl) (3, 6-di-tert-butylfluorenyl)zirconium dichloride,
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(p-tolyl) (methyl) et hyl ene(3-i sopropyl -2, 5-di net hyl cy
cl open

tadi enyl ) (3, 6-di -tert-butylfluorenyl)zirconi um

di chl ori de,

(phenyl) (et hyl ) net hyl ene( 3-i sopropyl -2, 5-di net hyl cycl
openta dienyl)(3,6-di-tert-butylfluorenyl)zirconium

p-t&HEb@f ydehenylmethylene (3- 1soprf$yl -2,5-dimethylcyclope
di pheny neth ene( |sopropy di met hyl cycl opent ad

ntaélfé‘r%)(ﬂ @-30 5%6 gt %ﬁtﬁ%fﬁgéé{%ﬁyfgﬂr{ﬁﬂp'cﬂrghlorlde,

phe @néol% 'Eg)tr%é/ nf 3 %opro %e%yq% 't h Ic I%a%%tent

adl‘%ﬁx@( nﬁmdlu—&r%wsﬁh@nmwwm% Shrdgypriges
-di nmet

{P-mxllugf;)cﬂrm)‘émladﬁt@dwl)e(r& 63-di saperap blutd,| FHdiorearigl Dezialeogpen
nium 15 dichl ori de,

tadis rs;l(]p)- ch| erdiphanyd +rithyl fAneydshy ISepned i HidnTet-ive,
cycl op

(pheaf1ad J) ) 81l erdef 3=l Id parenyl izl QNI opent a

di chl ori

dlerg}lsﬂ((%r t6er&1 Q@%Wél’ﬁ%ﬁ@ﬂyﬁﬂ%&éoﬁw F%%I.Ch%.O@.‘l%'

dip Cl 0 ent %dl e%{é' )3( :;.sopropye_‘Lrt %Ut&lln{celt %frlecn {:ll)ogernc‘:c%rclilllérr?yl)
sopropylldene(s trimethylsilyl-2,5-di met hyl cycl opent

(3, éa Yétfdhuqr@rrtylamnqqnwrem%qr@m,um
dlchlorlde cycl ohexylidene (3-trinethylsilyl-

dl—g;ughﬁgmqpng@gngﬁﬁnygppympyl 2,5- dlmethylcyclOPentadleny
yl)(3,6-di-tert-butyl fluorenyl)zirconiumdichloride,

) (BB®-di-tert-butylfluorenyl) zirconium dichloride,
phenyl met hyl ene(3-tri nmet hyl silyl -2, 5-di met hyl cycl open

bis %ﬁ@ﬁ&luﬁ'rbﬁn%tm;ﬂ{e@fﬁl' ) Rl flear ¢ @n-&ﬂs)o@ﬂo%@m—ng dimet
I C ori de

hylcr?,;ctl%)éh%%*ﬂéh%ﬁgf(gr tGchfIE-tEIMtSJ}:JL%f 191 dcdTeh %k G el onk

ntadie nyl) -tert-butylfldorenyl)zirconi um

dlchqb%q %rlde

bis (p-chlorophenylmethylene) (3-isopropyl-2, 5-dimethylcyclop
entadienyl) (3, 6-di-tert-butylfluorenyl)zirconium dichloride,
bis(pntert—butylphenyl)methylene(3—i§§propyl—2,5~dimethylcy
clopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium
dichloride,

isopropylidene (3-trimethylsilyl-2,5-dimethylcyclopentadieny
1) (3,6-di-tert-butylfluorenyl) zirconium dichloride,
cyclohexylidene (3-trimethylsilyl-2, 5-dimethylcyclopentadien

yl) (3, 6-di~-tert-butylfluorenyl}zirconium dichloride,
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napht hyl met hyl ene(3-trinmet hyl silyl-2,5-di methyl cycl op
entadi enyl)(3,6-di-tert-butylfluorenyl)zirconi um
dichloride, p-trifluoromeghyl phenyl
met hyl ene(3-trimet hyl silyl-2,5-di net hyl cycl opent adi en
yl)(3, 6-di-tert-butylfluorenyl)zirconium
di chl ori de, 10

phergflfn:lalﬂ[pm}&ilw et hyd el - 1 Bt IR isid tilyv12ver digetc Rl en
cycl op

y1) entadi enyd ) 3,8 ¢ £ 1185 LRIV f A UOTIRIY | 21 60 Ilum
di chl oride, p-tert-butyl’phenyl nethyl ene

o= B e PO 4 ST o
nyl %ﬁ%&ﬁ‘ﬁ%&%ﬁ%ﬂ%ﬂ%%%Zé'mﬂn-izl,ns-daﬁ?épﬁ;}|d€yc|

opent adi enyl ) (3,6-di-tert-butyl fluorenyl)zirconi um
napQEQﬂﬁmﬁqQK%eqqﬂ}Tﬂgqgethylsilyl—2,5—dimethylcyclopentadi-

(met hyl ) met hyl ene(3-trinmet hyl silyl-2,5-di nethyl cyc
enyl)oFe rit-adi-areu - H18; 8-l it renty 1wt id ddrniaure miyi Ich 1oirt deni um

20 dichloride, (phenyl) (ethyl)

p-t ity rene{t3riidratyyl silyl - 2, 5-di met hyl cycl o
pent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconi um

' I ol |-ty i .S Ll =
metk@{l{%{?ﬂ%ﬁﬁ;ﬁ%ﬁ algiHJA% N8 rledriynidTRl Rkt =dy1) (3,

6—dig—i%)§Lrl)tg—%ug:' |1 & f RV T QN | 9iZh [ GQRIdm

ol C
e

di - p- yl.met hyl ene(3-tri.nethylsilyl-2, 5-dinmethylcycl
P‘flefﬁé%tp “é’ilé‘}%ﬁrgg’(%r@éﬁ"—ttrénte-tﬁ‘l)’t%ﬂlﬁydﬁéegyFi)lE‘reFE‘é’ﬁFMﬁmlop
di chl ori de, ) , . . .
entagiieryilt (i3 | Quekorkayipredyi hnesemylld réegond ume thghd piry de,

1-2,5
p-tert-butylphenylmethylene (3-trimethylsilyl-2, 5~-dimethylcy

c;opentadienyl)(3,6-di-tert—butylfluorenyl)zirconium
dichloride, |
(phenyl)(methyl)methylene(3—trimethylsilyl—2,5—dimethylcycl
opentadienyl) (3, 6-di-tert-butylfluorenyl) zirconium
dichioride,

(p~tolyl) (methyl)methylene (3~trimethylsilyl-2,5-dimethylcyc
lopentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium
dichloride,

(phenyl) {ethyl)methylene (3-trimethylsilyl-2, 5-dimethylcyclo
pentadienyl) (3, 6-di~tert-butylfluorenyl}zirconium
dichloride,

diphenylmethylene (3-trimethylsilyl-2, 5-dimethylcyclopentadi
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di net hyl cycl opent adi enyl ) (3, 6-di-tert-butyl fl uorenyl)
zircon iumdichloride,

bi s( p- chl orophenyl net hyl eae) (3-trinmethyl silyl-2,5-dim
et hyl c

ycl opent adi enyl ) (3, 6-di -tert-butyl fluorenyl)zirconi um
di chl ori de, 10

“enybj $8psteitbut yhphehyl)omey] enef @t ninretivH sidide, 2, 5

- di net
di-byteyelepeny behenyt) £ Bndrih 14 £r¢r-butsddilnongmdYzidgehta

nium dichl ori de,

dieﬂe%i?P(@PMldiﬁ-e@&(@ nﬂx@@éeﬂsfe}f% ﬁi&ﬁﬁ{#@?ﬁ%)

i-tert-butylTluoren zirconiumd
bis [ pElELuTY e%%lz%l%he% TSN TRt BT S di ey O
t %If di chl d
dlm%,‘%%‘ﬁgﬁl}ﬁ%i ert uoren%l)2|rc%§1l‘t&r}1dﬁlc %&& gﬁchon

- di-tert-butyl fluorenyl)zirconiumdichloride,

lum{é%%@%@?ﬁﬁ%wlene(s phenyl - 2, 5-di net hyl cycl opent adi eny
1)(3,6 20 -di-tert-butyl fluorenyl)zirconi um

bis theothbriaehenylmethylene) (3-trimethylsilyl-2, 5-dimethylc
napht hyl met hyl ene( 3- phenyl - 2, 5-di net hyl cycl opent adi en

yclopor(Sadidn ;- {Brd—~divtsd F-unarsmd hzd vee8NWrconium
dichloride, p-trifluoromethyl phenyl

dicH®yhydene(3- phenyl -2, 5-di met hyl cycl opent adi enyl ) (3, 6-
di-ter 47 t- butyIfIuorenyl)2|rconlun1d|chlor|de

biSfPa-fJJ- S R G Y PP I er doit e Bt

| ori.de

hyic@’ %2‘%3 S ASASIEN A 3 1A &%ﬁtgw&ﬁl@r@n&l&&lﬁﬁow

dichf%rlde,
isopropylidene(3~phenyl—2,5—dimethylcyclopentadienyl)(3,6—d
i—tért-butylfluorenyl)zirconium dichloride,
cyclohexylidene(3—phenyl—2,5fdimethylcyclopentadienyl)(3,6—
di-tert-butylfluorenyl)zirconium dichloride,
phenylmethylene(3—phenyl—2,5—diﬁethylcyclopentadienyl)(3{6-
di~tert;butylfluoreny1)zirconium dichloride,
p-tolylmethylene(3-phenyl-2, 5-dimethylicyclopentadienyl) (3,6
—di—tert—butylfluorenyl)zirconium dichloride,
naphthylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(3,
6-di-tert-butylfluorenyl) zirconium dichloride,
p-trifluoromethylphenyl

methylene (3-phenyl-2, 5-dimethylcyclopentadienyl) (3, 6-di-ter
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5 dienyl)(3,6-di-tert-batyl fluorenyl)zirconi um

di chl oride, -

(phenyl) (net hyl ) net hyl ene( 3- phenyl - 2, 5- di et hyl cycl op

entadi enyl)(3,6-di-tertgbutylfluorenyl)zirconi um

di chl ori de,

(p-tolyl)(methyl)nmethyl ene(3-phenyl -2, 5-di net hyl cycl o

pentad ienyl)(3,6-di-tert-butylfluorenyl)zirconium
t-bwlt ¢hf Dideehv1Girconium dichloride,

(phenyl) (et hyl ) met hyl ene( 3- phenyl - 2, 5- di net hyl cycl ope
p—fIﬁé%%ﬁhe%k?ﬁé€h§iéﬂéF§H§HJH§Dde5“Hfﬂ@ﬂﬁ§@d¥5¥yﬁéﬂtadien

di chlori de, . |
1) 4 PRERV B SRR 2 ALy e o

di chl ori de, | |
p—t%ﬁ%@‘?&%ﬁﬁﬁémmw@%%wh%@_& R sRCRgETe

, qul?( 15 3,6-di-tert-butylfluorenyl)zirconium
dienlileh| drégbi-tert-butylfluorenyl) zirconium dichloride,

bi s(mtrifluoronethyl phenyl ) net hyl ene(3-phenyl -2, 5-d
(phamethy{methyl)methylene (3-phenyl-2, 5-dimethylcyclopentadi
cycl opent adi enyl ) (3, 6-di-tert-butyl fl uorenyl)zirconiu

enyﬂm(3ﬂGﬂﬁﬂyﬂékt—butylfluorenyl)zirconium dichloride,
bi s( p- chl or ophenyl net hyl ene) ( 3- phenyl - 2, 5- di et hyl cyc

(p-t OPEM (meAQ vl ) methylene (3-phenyl-2, 5-dimethylcyclopentad
adlenyi)(BP%-dl-tg}t-butyﬁ%lugienyl)2|rconﬁﬁmy P

- IC i de, _ . . , :
ten e R e T TR Ry (L5 P8 O 88 hy
| cycl o _ , ,
(Phefult)aldi Sy yied yLans S PheRsA 14 aordmpty i Gncgsntadie
di chl or.i de, _ _ ) .
nyl)j Gorfrsiyitiedéndrdyiddarrarany InetisAoninm ddichaomiicdey cl op
entadi 48 enyl)(3,6-di-tert-butylfluorenyl)zirconium
diphgirghimgrtilgd ene (3-phenyl-2, 5-dimethylcyclopentadienyl) (3,
cycl ohexyl i dene( 3- (adamant yl met hyl ) - 2, 5- di net hyl cycl o
6—d ipertrad butenyll L3 ebryd)) Aietdoriuiny | filamaeenyle), zi r coni um
di chl ori de,
di-pplt@w&mttwl%&%(@-@@mmwmimwah-yao@-&id&mm@éﬁw) (

ent a
3,6Jzi—te:t—butylfluorenyl)zirconium dichlqride,
bis(m—trifluoromethylphenyl)methylene(3—phenyl—2,5—dimethyl
Cyclopentadienyi)(3,6“di~tert~butylfluorenyl)zirconium
dichloride,
bis(pnchlorophenylmethylene)(3mphenyl~2,5~dimethyicyclopent
adienyl) {3, 6-di-tert-butylfluorenyl)zirconium dichloride,
bis(p-tert~butyiphenyl)methylene (3-phenyl-2,5-dimethylcyclo
pentadienyl) (3, 6-di-tert-butylfluorenyl)zirconium

dichloride,

isopropylidene (3~ (adamantylmethyl) -2, 5~dimethylcyclopentadi
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5 ienyl)(3,6-di-tert-butylfluorenyl)zirconium

di chl ori de,

p-t ol yl net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et hyl cycl
openta dienyl)(3,6-di-teat-butylfluorenyl)zirconium
di chl ori de,

napht hyl nmet hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et hyl cyc
| opent adienyl)(3,6-di-tert-butylfluorenyl)zirconium

enyHi ¢h) ordide;ert-toy: ¢ ¥ f flaorrometiqdrenyd dichloride, :
nmet hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl cycl opent ad

cyc%ﬁﬁ%ﬁﬁli%ﬁhé&Sﬂté&ﬁﬁaﬁ%&hﬁéﬂﬂ&ﬂ?ﬂﬂﬂQiﬂﬂﬂéﬂﬂyﬂayclopentad
|1 C ori de, :

Lenfl i 3;@6%%4@5@;&%&4@&% BN TR DA 031 He e
sheh SR S Bl BN, AR e

. damant yl nethyl) -2, 5-dinethy , , _
len} @yél 'St AR MY B, B R ey - B RGAT o é P Lp i feeni
um dichloride, (phenyl) (nethyl) nethylene (3-
Pt qlatlareivdlanst (B Jadamarsydimegthiyll)c- 2 ,20-dimethylcyclopenta
ycl opent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconi um
di erdilohl 3o ré-die, - tgrtt-aluyt y1 {inetdayl )l yrEtdndrane (@chladaasnt
yl met hyl) -2, 5-dinethyl

A j tyylf | - A2l |
R A P g e e e

adi —li— I U . E oni i ri
dlé%%ng%q% ﬂ'HQﬁ£BHJQ¥- HF?GS%¥%%?§I?¥ﬁEreR§HFZFP%SnlSﬁf

cl"opent adi enyl ) ('3,

_.dichlaorid _
P tr%fg%é’%ﬂ“r‘?e%?ﬁ%p&?&(yé— (adamant yl et hyl ) - 2, 5- di met hyl cyc

meth&&%%%&3—(adamantylmethyl)—2,5~dimethylcyclopentadienyl)
(3,6—di—tert—butylf1uorenyl)zirconium dichloride,
p-fluorophenylmethylene (3~ (adamantylmethyl)-2, 5-dimethylcyc
lopentadienyl) (3, 6~di-tert-butylfluorenyl)zirconium |
dichloride,
p—tert—butylphenylmethylene(3—{adamantylmethyl)—2,5—dimethy
lcyclopentadienyl) (3, 6-di-tert-butylfluocrenyl) zirconium
dichloride,

(phenyl) (methyl)methylene (3~ (adamantylmethyl) -2, 5~dimethylc
yclopentadienyl) (3, 6~di-tert-butylfluorenyl)zirconium
dichloride,
(p—tolyl)(methyl)methylene(3-kadamantylmethyl)—2,5~dimethyl

cyclopentadienyl) (3, 6~di-tert-butyifluorenyl)zirconium

dichloride,
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5 adienyl)(3,6-di-tert-butylfluorenyl)zirconium
di chl ori de,
di - p-tol yl net hyl ene( 3- (adamant yl net hyl ) -2, 5-di nmet hyl c

ycl ope 49
nt adi enyl ) (3,6-di-tert- butylfluorenyl)2|rcon|um
di chl ori de,

bls(n}trlfluoronethylphenyl)nethylene(s (adamant yl met
(phdnyt]) ) ethyl)methylene (3- (adamantylmethyl) -2,5-dimethylcy
, 5-di et hyl cycl opent adi enyl ) (3, 6-di-tert- butylfluoren

- clopdnZddienhfl )c@)i aup Ao 851 Fluorenyi) zirconium

bi s( p- chl or ophenyl net hyl ene) ( 3- (adamant yl et hyl ) - 2, 5-

dicrdidet Jb
ylcyclopentadlenyl)(s 6-di-tert-butylfluorenyl)zircon

aiptglof tél?ll"%[ﬁd DRI RS 52 SIS R RS R PRent
. adi er?éftsiﬂy(l %;ﬁcwd&ﬁé&ﬁrdmwl)f(l@,%ﬁe@im edropaiyny diendayiyei

- rconiu in dichloride,
di-H-depndpatindd e deladamanylylmeshgilieh pl-cyiclespgitadilepe

nyl) (1
ntadikm14, (B, 5-H1,~-Heroctanstlify heoetakyd m&bbaﬂm[ Bikhfbeebe,
enyl)z irconiumdichloride, 20

bis (@yerafexdricdereldphent1huethyd ededmrbbkkenel opent a4 -

enyl ) (
;o= d}g%?ﬁ ﬁch;gﬁ%Pﬁ%Fg%%ﬁqgt%y%ogaa@ggEo%hQ$ﬁ%?Lgrgk H?er

Conlegeﬁ¥fgﬁthglene(3 tert-butyl -2, 5-di net hyl cycl opent adi

bi ﬁ 7,10, 10- octanethyloctahydrodlbenzo[b h] fluo
s Peﬁ§? Pré’ﬁhei‘ﬁl@@ﬁ%ﬁﬂe&i&érﬁﬁor(?alémantylmethyl) , 5~dimeth

p-toly Inethylenegs tert-butyl-2,5- dlnethylcyclopentad
ylcypéﬁypytadlenyl 6-di-tert- butylfluorenyl)21rconlum

(1,1,4,4,7,7, 10, 10- oct anet hyl oct ahydr odi benzo[ b, h] fl u
dichépehﬂb, )zirconiun1dich|oride,
bis(p—tert—butylphenyl)methylene(3—(adaméntylmethyl)HZ,S—di
methylcyclopentadienyl) (3, 6-di-tert-butylfluorenyl}zirconiu
m dichloride,
isopropylidene (3~tert-butyl-2,5-dimethylcyclopentadienyl) {1
,1,4,4,7,7,10,10—octamethyloctahydrodibenzo[b,h}fluorenyl)z
irconium dichloride,

cyclohexylidene (3-tert-butyl-2, 5-dimethylcyclopentadienyl) {

1,1,4,4,7,7,10,10—octamethyloctahydrodibenzo[b,h]fluorenyl)

Zirconium dichloride,

phenylmethylene(3—tert~butyl—2,5—dimethylcyclopentadienyl)(

l,l,4,4,7,7,10,10—octamethyloctahydrodibenzo[b,h]fluorenyl)
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napht hyl met hyl ene(3-tert-butyl -2, 5-di net hyl cycl opent a

di enyl

)(1,1,4,4,7,7,10, 10- oct angphyl oct ahydr odi benzo[ b, h] f

uoreny 1)zirconiumdichloride,

p-trifluoronethyl phenyl

net hyl ene(3-tert-butyl -2, 5- d|nEthyIcycIopentadlenyI)(
zirdgdidm dichloride,

4,7,7,10, 10- octanethyloctahydrodlbenzo[b h] f 1 uorenyl)

p- tdlfl%&khﬁibﬂéﬁ@iﬂé¥ﬂiﬁd -2, dlmethylc clopentadienyl)
p-f | uor aphenyl met hyl ene(3-tert - but yl - grdlnethy I cycl

2 R X o P SR B S BeRFeT Y

)ziééfﬂj' or.enyl ) zi rconi um di chl ori de,

1 3p%%%%hethylene(3-tert-buty|-2,5-dinethyl
cyclop 15

naphdftgidiediiy hene @3 4 o t7butstl B-odiamshmlicyelappaicedilsay L
nzo[ b, h]fluorenyl)zirconiumdichloride,

(1 /(JpHeri?),(treltthyll O-et tantesrig(1B dtettydnndilbe? 25 (¢, i tthybegny

cl open

1) zitradireingl )dikhlL o idiel, h-4G i eoianmRiiibeehghydr odi benz
o[ b, h] fluorenyl)zirconiumdichloride, 20

met I'{yﬁ rRd (et et enel3-Hard et ade «dagtAy kC 4,

ycl ope
cta h ahydr ben

47 Wt%%’%Ry(%ﬁé%réﬁyﬁBf?¥%lnlunﬁ‘ 5ﬁ¥§%‘éé%ﬁh f% yﬁ Elrcon |
h I t hyl t hyl 3-tert-butyl-2,5-di net hyl cyc
1um,%P §ﬂ¥l)§§?e¥y??E yl ene( er uty i met hyl cyc

7, 7,10, 10-oct anet hyl oct ahydr odi benzo[ b, h] f
Prqgmﬁqﬁﬂﬂqgﬁﬁygﬂqﬁ%ﬁqﬂqgﬂ qﬁ*§2 5- dlmethylcyclopenta

di phenyl nmet hyl ene(3-tert-butyl -2, 5-di met hyl cycl opent a
diengileriyl, 1,4,4,7,7,10,10~ octamethyloctahydrod;benzo[b hifl

)(1,1,4,4,7,7,10, 10- oct anet hyl oct ahydr odi benzo[ b, h] f
goreu@ﬂemﬁrcbeMmc@ﬁthdﬁﬂdm,oride,
p—tert—butylphenylmetﬁylené(3—tert—butyl—2,5—dimethylcyciop
entadienyl) (1,1,4,4,7,7,10,10-~octamethyloctahydrodibenzo[b,
h]fluorenyl)zirconium dichloride, |
(phenyl)(methyl)methylene(3—tert—butyl—2,5—dimethylcyclopen
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ienyl)(1,1,3,6,8,8~hexamethyl—lH,8H—dicyclopenta£b,h]fluore
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napht hyl nmet hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et hyl cyc
| opent

adienyl) (1,1, 3,6, 8, 8 hexagewt hyl - 1H, 8H di cycl opent a[ b,
h]fluo renyl)zirconiumdichloride,
p-trifluoronethyl phenyl

net hyl ene( 3- (adamant yl net hyl ) - 2, 5-di nmet hyl cydl opent ad

nyl) 21Wldnium dichlorid , .
1 1,3,6,8,8-hexanef%yl-lH,8H-d|cyclopenta[b,h]fluore

o LR i i
1 et (e - e B RS a y Bleor

nta[ b, hifluorenyl)zirconiumdichloride,

enyly. 3igiqarpinny | birdnydrietey | ene( 3- (adamant yl met hyl ) - 2, 5-d

imethy 15
napH tyclnepent ladieetBA =(danis 3, vE,n8; t8rynexays-iret 8 dydileyent

| opent a[ b, h] fluorenyl)zirconiumdichloride,

adie(rf}{]le In(yll DI rstand Jaratdidrenel3--Gadamativyratdpehkad 8 ndifTuo
ethyl c

renyi9l R AL N 31{13013;]’%2,? 384 %IIE) X ﬁ%g’h%gg@ cyclo

pental b, h]fluoten coni um

met%#;%%%@gjéé 5%9H9§?%§Eﬂyﬁﬂ?&ﬁEﬁ%ﬂ%@%@&%%@%ﬁ%%%%&%a?é%§1)

cycl opentadi enyl) (1,1, 3,6, 8, 8-hexanet hyl - 1H, 8H-di cycl
(1 Tggarvd - YDA eyt P CHSHOPPRERI oy P& Luorenyi ) z4

(phenyl) (et hyl ) met hyl ene(3- (adamant yl net hyl ) -2, 5-di ne
rcongpyn ghichloride,

cl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl op
p-flaotraphe8l Imetthi leored B (pziameoniydmedihehl) eri, dedimethyleyce

di phenyl nmet hyl ene( 3- (adamant yl et hyl ) - 2, 5- di net hyl cyc
lopeb@pdﬂbnyl)(1,1,3,6,8,8—hexamethyl—lH,8Hfdic clopentalb,

ad|enyl)(l,1,3,6,8,8-hexanethy|-IH,8H-d|cycFopenta[b,

n) £1hbirkig1) EeMEbhaikC @Rbu T, or T de,
p—tert—butylphenylmethylene(3_(adamantylmethyl)"2,5—dimethy
lcyclopentadienyl)(1,1,3,6,8,8—hexamethyl~1H,8H-dicyclopent
a[b,h]fluorenyl)zirconium dichloride,
(phenyl)(methyl)methylehe(3—(adamantyimethyl)—2,5—dimethylc

yclopentadienyl)(1,1,3,6,8,B—hexamethyl—lH,BH—dicyclopeﬂta[

'b,h]fluorenyl)zirconium dichloride,

{p—tolyl)(methYl)methylene(3—(adamantylmethyl}—2,5~dimethyl
cyclopentadienyl) (1,1, 3, 6,8, 8-hexamethyl-1HK, 8H-dicyclopenta
[b,h]fluorenyl)zirconium dichloride,

(phenyl){ethyl)methylene(B—(adamantylmethyl)—2,5~dimethylcy

clopentadienyl) (1,1, 3, 6,8, 8-hexamethyl-1H, 8H~dicyclopenta [b
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di - p-tol yl net hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl ¢

ycl ope

ntadi enyl ) (1, 1, 3, 6, 8, 8-hexanet hyl -1 H, 8H di cycl opent a|

b, h]fI uorenyl)zirconium di chl ori de,

bi s(mtrifluoronethyl phenyl ) net hyl ene( 3-(adamant yl net

hyl ) -2

h] fbadrary byt cycbopant attienytidd, 1, 3 6, 8, 8- hexanet hyl -

H, 8Hd 10 icyclopenta[b, h]fluorenyl)2|rcon|um
dlpﬂedﬁlﬁétﬂ leﬁé?B(Pa@i%éﬁﬁ?ﬁﬁg®ﬁ§@fhyl5”59mééﬁylcyclopent

mmMyrme -2,5-di'neth

adlyﬁm prn§ hf??"l)l&ga %ﬁ 5 8 hexamel byl A 8 4h@ oo

"open UOfeny conf um
re“%i Eéﬁfégé%urﬁuéifc}?f&%g et hyl ene(3- (adamant yl methyl ) -

th Icyclopentadlenyl)(l 1,3, 6,8, 8-hexanet hyl - 1H, 8H
di- Ear*c 1neplent e | ?‘1‘]fﬂﬁﬂ@ﬁyﬁrl)m%fmbh%ﬂmﬁtéml@mlope
However, the transition netal conpound of the
ntagrergeht (1 nlehi 6 .o, §-shawdmetthiyi + B, §ir-ddweyclopentalb, h] £f1
above-exenplified conpound, and includes al

voreaofpaunttSosadm Sd ydHig i r equi rement s described in
the clains. 20 [0021] Process for Producing

bis (H-ansi £1.00-ded @l ngﬁﬁyﬂy%éﬁﬁyﬂé&E¥%iééﬁé é?lmet&y&&—

conpound of the present invention can be preépare

- BRE AR IR ] 10 A 5% 1 o
lcycglﬁduqfﬁ[% 1{)J:rfg]dless }ng e)é(?égﬁ]lt %‘Ad%ﬁ?s di scl gsgg in WO
nment i oned. For exanple the conmpound of the genera

bis (msishior A S pstlder Ranm t ¥ g tdwilig2s bepldmeth

A precursor compound (1) of the general
ylcyclopentadienyl) (1,1,3,6,8,8-hexamethyl-1H, 8H-dicyclopen

taib,h}fluorenyl)zirconium dichloride and
bis(p-tert-butylphenyl)methylene (3- (adamantylmethyl)-2, 5-di
methylcyclopentadienyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicycl_
openta[b,h]flucrenyl)zirconium dichloride. However, the
transition metal compound of the present invention is not
limited in the above-exemplified compound, and includes all
compounds satisfying the requirements described in the claims.
[0021]

Process for Producing Transition Metal Compound

The transition metal compound of the present invention
can be prepared by a well-known method, and its production

process is not particularly limited. As the well-known
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5 formula [I] can be produced by the reaction schene
[A] or [B] [0022] 10 [ A] R7 03 Rt R4 + R13 Y\R14
or Rta YR14 (2) (3) (4) RZRBRZ310R \ , R4 or
Rt / \ R4 Y "Zt 15 Rts \8 U RI3~-Y\Rta (5) (6) R2
R3 R12 L* RS Rit Rt \ R4 0 + RRl4 RIO 7 1- R73Y
RO R3, RRI2 R5 (7) Rt R6 20 RO RO R3 R7 (1)
[0023] 83 [B] R12 L' Rs Rt O Rs Z1, Zz2

production process, for example, ones disclosed in WO 01/27124
filed by the present Api:)licant can be mentioned. For example,
the compound _of the general formula [I] can be produced by the
following steps. A precursor compound (1) of the general

formul_a [I] can be produced by the reaction scheme [A] or [R].

[0022]
RZ R3 -
[A] 1 2 o]
+ NE or ¥
R! R4 - R13’ \RM R13’ \R14
(2) 3] {4) -
RZ R3 RZ RS
1
N s W o 8
L
Y,
. Y
R13/ \R“ R \R”'
" 5) (6) -
R12 L* R5
y O c
_._..____’_
10 7
R" R g R

"

[C023]



11 -° T [ RI3'Y\R74 or R73' \R74 Rto RO R8 R (3)
(4 (7) 2t 5R,3Rl4RI3iIRI4 R/I2 R} Y R/I2 RS
Rtt / 1\ RRor RR1 Rs R1I0 RO Rs R7 R7o0 RS R8 (8)
(99 RZRBRRL R4 10 Rz R3gk4 7~ RI3 YRL R4 Rz RS
R* R RIO RO Rs R7 (1) [0024] 15 In the formul a,
Rl to R19, and Y have the sane neanings as in the
eneral formula [I] , and L represents an al kal i
tal. Z1 and Z2 each represent hal ogen or an
ani gpi ci#l i ggnd, and these may be in the sane or
di fDe R, formbi nation. fFor (1), (2), ang, (5)], it
&ar F‘sthq}_there 8xj-St i gpmers Mhich|differ
R13” \R” RESI.\RM

R?
R® RS ) (4)

[B

5
—+
10
— o+ O
[0024]
15 In the formula, R' to R, and Y have the same meanings

as in the general formula [I], and L represents an alkali metal.

2" and z? each represent halogen or an anionic ligand, and these

may be in the same or different combination. For (1), (2), and

(5), 1t can be thought that there exist isomers which differ

20  only in the position of a double bond in the cyclopentadienyl

ring and only the one type among them is exemplified herein,

but there may be any other isomers which differ only in the

position ¢f & double bond in the cyclopentadienyl ring, or a

mixture thereof.
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20 only in the position of a double bond in the

cycl opentadienyl ring and only the one type anong
themis exenplified herein, but there may be any
other isoners which diffeggonly in the position of a
doubl e bond in the cycl opentadi enyl ring; or a

m xture thereof. 84 [0025] The alkali netal used for
the reaction of the reaction schenmes [A] and [B] nay

e ldgd¥um sodium or potassium and the al kaline

earth nmetal may be magnesium or calcium In 5

addﬂﬁé Qi Nal ge %:%%L”@éegle fghl:ueﬁén?e chlofide, tkpar ‘%’@a‘%eolon

i odine.  "Specific exanples of he ani oni ¢ l'i gand

ncI an al kox rou uch as thox

songfifs 150 SRe™ AP it "RalELAOXY: notassiun and
as. acetate, and benzoate, and a sulfonate such as

the pifaline earth ek dhay P9 GBS NeWr, Bx &PpiCddiof 10

producing a transition netal conpound fromthe
addirierr 58l cgenputnbieof ludvel npenehabrivemienine qpe 1odine.
listed below, but do not limt the scope of the
Sped¢iientkkamplebus f hdwe, atbent ¢ drngiandoinottdd acoapboxg group
may be produced by any 15 wel | - known net hod. The

sucmﬁ%cﬂéﬁﬁéxﬁomﬁo§ﬁeaﬁ§ Shox¥ OEanbléﬁb&}l}late group
obt ai ned by the reaction of the reaction schenmes [A]

suc?d JBliis. b glgﬂﬂ%ﬁgpéee, Oc{}fc?%tsﬂ\ifclﬂhﬂb %h‘éﬁkaT, :ﬁ%tﬂ_ll'ate

a hydrogenat or an organoa
tal. i.n an organic solvent at a reaction
andrgaﬁﬁﬁ tur e rangi ng from-80C '

[0026]

Next, examples of producing a transition metal compound
from the precursor compound of the general formula (1) are
listed below, but do not limit the scope of the invention.
Further, the transition metal compound may be produced by any
well-known method. The precursor compound of the general
formula (1) obtained by the reaction of the reéction schemes
[A] and [B] is brought inte contact with an alkali metal, a
hydrogenated alkali metal, or an organocalkali metal in an
organic solvent at a reaction temperature ranging from -80°C
to 200°C, to obtain dialkali metal salt. Examples of the
organic solvent used in the above reaction include aliphatic
hydrocarbons such as pentane, hexane, heptane, cyclohexane, and
decalin, aromatic hydrocarbons such as benzene, toluene and

xylene, ethers such as tetrahydrofuran, diethylether, dioxane,



10

15

20

20 to 200C, to obtain dialkali netal salt. Exanples
of the organic solvent used in the above reaction

i nclude aliphatic hydrocarbons such as pentane,
hexane, heptane, cyclohexgﬁg, and decalin, aromatic
hydr ocar bons such as benzene, toluene and xyl ene,

et hers such as tetrahydrofuran, diethylether,

di oxane, 85 1, 2-di et hoxyet hane,

AR A e S

hydrocar S suc r omet hane

nd chl or of or In addition, exanples of the alkal
CYCﬁ%E%Ppﬁi%atPﬁf%meab FEA@IBI Stk PudEoFrERPRA Such as
. sodium 5 and potassium exanples of the hydrogenated
dichleupmeppeat andhohlesodedimum by drddie: iand egemassisupf the
hydri de, and exanples of the organoal kali netal
alkahtmede lInesdy Lhi the abpvbuteddtiitdn unrludadithium, sodium,
phenyl lithium [0027] 10 Next, the metall ocene

and CespRssduhepeesepl s by the weaes@natad g 11 Incam
be synthesized by reacting the obtained dialkal

inc TEE&ls Bl hg}dkﬁae?rag'%‘g%gl%%:zs\i%ﬂlt ?%%?%%D%ﬁ%ﬁgggﬂﬁges of

represented “by the gen or mu

(1.1 I n,the fornul represents a_netal s
the et H e ot et HEPHETF DAl i £ g,
bﬁlselected,fron1the same or different conbinations
and gheny bye1Wh- ani onic 1igand, or a neutral |igand

capabl e of coordinating wwth a I one electron pair,
and 30Z%tlepresents an integer of 3 to 6.). Specific

exanpl es of the
Next, themetallocene compound represented by the general

formula [I] cénbesynthesizadbyreactingtheobtaineddialkali
metal salt in the organic solven.t with the compound represented
by the general formula {11):
- MZk ce. {11)

(In the formula, M represents a metal selected from Group 4 in
the Periodic Table, Z may be selected from the same or different
combinations of halogen, an anionic ligand, or a neutral ligand
capable of coordinating with a lone electron pair, and k
reﬁresents an integer of 3 to 6.). Specific examples of the
preferable compound represented by the general formula (11) may
include trivalent or tetravalent titanium fluroride, chloride,
bromide, and iodide, tetravalent zirconium fluroride, chloride,
bromide, and iodide, tetravalent hafiﬁum.fluroride, chloride,

bromide, and iodide, and complex thereof with ether such as
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20 preferabl e conpound represented by the genera
formula (11) may include trivalent or tetraval ent
titanium fluroride, chloride, bromde, and iodide,
tetraval ent zirconiumflurgyide, chloride, bromde,
and i odide, tetravalent hafinumfluroride, chloride,
brom de, and iodide, and conplex thereof with ether
such as 86 tetrahydrofuran, diethylether, dioxane,
tet28Bydro2adh ARt BOXYIRE NaPRar ) N 8gMiLd OMang he organic
sol vent used may be the sanme ones as nenti oned
i oR_0 . obt.ai i ' I
L e P i oot Dok ey bR R haE b Bpa may
ornmula (11) may be preferably carried out by th
be 2 KBTS ST RacT RN B ey R BAY S ar FHed RaC IR AE the
above-nenti oned organi ¢ solvent at a reaction
obtabhperdianielly %@%Sﬁ#éﬂl%@% cpppeunghgepresented by
net al | ocene conpound obtained in the reaction may be
the jgrylenald favtugar i(Lilédmiy e qorazmee Wy thri@etheut by the
process such as an extraction, a recrystallization, a
equimblaim neddtoipn anghd hea ¥ i ke . cadhei éd ansd tiroreHeet al
conmpound of the present invention obtained by the
aboR$-QfESS1 difed donfirdi @do pd g e anal Wt Gale ditdiot ure

such as a pr ot on nucl ear rmgne.tl C resonance

<angBRE LU Sy CeI R, FROTRLS L SROIeS RS Gl
in BhCLeLE et BTNt of eplaving, Trans L on Meial ;..
thetggzégégegggﬁj;gﬁgﬁ“é§¥¥aé¥iég?ﬂ;ngégé;g¥211ization, a
subiimination, and the like. The transition metal compound of
the present invention obtained by the process ié identified
using the analytical method such as a proton nuclear magnetic
resonance spectrum, a]jC_nuclearjmagnetic resonance spectrum,
a mass analysis, and an elemental analysis.

[0028]

Preferred Embodiment of employing Transition Metal

Compound to Catalyst for Olefin Polymerization

Next, the preferred embodiment of employing the
transitionmetal compound of the present invention to a catalyst
for clefin polymerization will be explained. In the case of
using the transition metal compound of the present invention
as the catalyst for olefin polymerizaticn, the catalyst

component preferably comprises:
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20 transition metal conmpound of the present invention
to a catalyst for olefin polynerization wll be
expl ai ned. In the case of wusing the transition netal
conmpound of the present i%\ﬁenti on as the catalyst
for olefin polynerization, the catal yst conponent
preferably conprises: 87 (A the above-nentioned
transition netal conpound; (B) at |east one compound
sel r B ganghetal 1. ]
( B- g;)g)t Z%%rag{;n%é%ér#%%%y- con‘potSLndcﬁ qnang SQ}(é%gjé))unad'
co un ich fornms_an ion,pair eacting wth
Che Tt s T e oSS U R hd S per 1
necessary, (1C) a particulate carrier. [0029] 10
Her ei naf t & 1leddh Yotpsimsie Wil asersyedifical Iy
expl ai ned. [0030] (B-1) Organonetal |l ic Conpound
Exanpl es (#20r ganonegaiida lamsiomyo s (Rbpugsled aind t he
15 present invention, specifically include the
fol | ow ngB-Ggaramialdd ehtohfoundsanfi oG mairs b, reicting
12 and 13. An organoal um num conpound represented by -
with hengenedad i« f o b ea1 GearsdhndolAM aadB-#®ther, if
RamAl ( ORb) nHpXq

necessary,

(C) a particulate carrier.

[0029]

Hereinafter, each component will be specifically
explained.

- [0030]

(B~1) Organometallic Compound

Examples of organometallic compound (B-1) used in the
present invention, specifically include the following
organcmetallic compounds of Groups 1, 2, 12 and 13.

An organoaluminum compound represented 5? the general
formula:

General Formula (B-la): R®mAl {OR®)nHpXqg

wherein R* and R®” may be the same or different and each

represent a hydrocarbon group having 1 to 15, préferably 1 to

4 carbon atoms; X represents a halogen atom; m is a number such

that 0<m<3, n is a number such that 02n<3, p is a number such

that 0%p<3, and ¢ is a number such that 0£g<3, provided that
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20 wherein Ra and Rb nay be the sane or "different and

each represent a hydrocarbon group having 1 to 15,

preferably 1 to 4 carbon atons; X represents a

hal ogen atom mis a nunber, such that 0<m <3, nis a

nunber such that 0<_n<3, pis a nunber such that

O<p<3, and g is a nunber such that 0<_q<3, provided

t hat 88 nwn+p+q:3. The specific exanpl es of the
m+nQ$ﬂ§Dﬁ §1 ifd Nt l u@ﬁ“ﬁﬁe coggq&nd include

um triiso t almnnum

utyl al um n An al kyl co f Gou
tflfie*ﬁag?f%%nm #ﬁhﬁ?@-\éﬁi@@rﬁ% R e,
rmul a: General Formula (B-1Db): NQAlRa4 mherein M
andr%b%%%%%?%l%}um%ﬁumo?y@? -represents a hydrocar bon
group having 1 to 15, preferably 1 to 4 carbon
at o 8) ky Beoptlesx of Greircbmedandangellyténum represented
Li Al (C2H5) 4, and 10 Li Al (C7H15) 4. Ceneral Formula
by i |lggneRaRf\Brmhesein Ra and Rb may be the sane or
different and each represent a hydrocarbon group

havddie: e 1t GobSne 1 eferably vBatge, 4 carbon atoms, M
represents My, Zn, or . Anbng the 15 :

ab%ﬁ%fﬁ%@% hpned %%%R‘Egeii" ' kG c8IbR “”QS é%&ﬁ;ents a

organo um num onpoun S preferab
nonetalljc C qgg %%? b
by G AT G or T % Eorbi Tt o AT o brle cazbon
ki nds thereof. [0031]
atom(s) . Examples of the compound include LiAl (CyHs5)4, and
LiAl (CyHis) 4.
General Formula (B-1lc): R*R"M?

wherein R* and R® may be the same or different and each

- represent a hydrocarbon.group having 1 to 15, preferably 1 to

4 carbon atoms, M represents Mg, Zn, or Cd. Among the
above-mentioned organometallic compounds (B-1),

organocaluminum compound is preferable. In addition, such

. organometallic compound (B-1) may be used individually or in

a combination of two or more kinds thereof.
[0031]

{B-2) Organcaluminum Oxy-Compound

An organcaluminum oxy-compound (B-2) used in the present
invention may be a well-known aluminoxane or an organoaluminum
oxXy—-compound which is insoluble to benzene as discleosed in

Japanese Unexamined Patent Application Publication No.
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20 (B-2) Organoal um num Ox - Com ound An
or ganoal um num oxy- conpound (B-2) used in the present
i nvention may be a wel | -known al uni noxane or an
or ganoal um num oxy-conpoggd which is insoluble to
benzene as disclosed in panese Unexam ned Pat ent
Application Publication No. 89 H2-78687. [0 032] The
her et of ore known al um noxane may be produced in
uo-fegPydance with, for exanple, the follow ng
processes, and 5 generally obtained as a solution of
hyd{ﬁ§ bon solvent. (1) Process which conprises
addi dggn or ganoal um num conpound such as
trial kylalum numto a conpound containing an .
adsOrptharetpdficare dmaydl 13 wuimaiatiengast pst &irofaced in
for exanple, a magnesium chloride hydrate, a copper
acceuddate vt atEyr asx e e unt reinf sl dwaitrey lydhr@tsssess and
ni ckel sulfate hydrate, and a cerium chloride
gendwydll By ottt ndy D cardonadiesh Wi SUSPRERS dbn S 1a&k i
- react the adsorptive water or the crystal water with

theg 1) organQal UMW coRaunts (RdifPees S *Minoh 1 umi num
conprises directly reacting water, i'ce 157or steam

| ] d h .
conghbdl A A 9N0RL HTLPUM GRTRONTY, SUENBBund containing an

Ui Aum Um suc enzene,
toluene, .diethylether, and tetrahydrofuran. (3
2ds R R PP Bt s A T e M h DL et Et s e

such as dinmethyl tin oxide and dibutyl tin oxide,

- a M3ERgsigPn chloride hydrate, a copper sulfate hydrate, an

aluminum sulfate hydrate, a nickel sulfate hydrate, and a cerium
chloride hydrate in a hydrocarbon medium suspension, so as to
react the adsorptive water or the crystal water with the
organcaluminum compound.

(2) Process which comprises directly reacting water, ice

or steam with an organoaluminum compound such as

‘trialkylaluminum, in a medium such as benzene, toluene,

diethylether, and tetrahydrofuran.

(3) Process which comprises reacting an organic tin oxide
such as dimethyl tin oxide and dibutyl tin oxide, with an
organiocaluminum compound such as trialkylaluminum, ineamedium
such as decane, benzene, and tolusne.

[0033]

The aluminoxane may contain a small amount of an

organometallic component. From the recovered solution of
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20 organi oal um num conpound such as trial kyl al um num
in a nmedium such as decane, benzene, and tol uene.
[0033] The al um noxane may contain a small anount of
an organonetallic conponegyt . Fromthe recovered
solution of 90 alum noxane, a solvent or unreacted
or ganoal um num conpound is distilled off, and
subsequently the resultant may be re-dissolved in a

aluﬁgh$§ﬁhe9Qa%%Eggﬂgqgrhg?§¥ﬁ9§§i89h¥§$£lﬁﬁinuﬂlcoqaﬂ%?djﬁ

al um noxane. npl es e or ganoal um num conp
. _US f.or the preparation.of the alun noxane can

ai sy 3 Eder RaRry SR ACF AC BHERCL s "Gr BaROH A iRy DS
conpound as those_exenplified as the organoal um num

re-dis5ediadi ANt ReSabB9BLnBAt FYABANEET| 4} 2 Pe@RgSclvent of
these, trialkylalmnumand tricycloal kylalum num are

alupiapapabl e Examp tdsrefhyhalomdanealiveipant ¢oupeuty used for
preferable. 10 The organoal um num conpound may be

theysmgpd i Mirduéildhe aluinfinaxaaedamabeont Ofal W ilc1leethe
ki nds thereof. [0034] |In addition, the

sam€r 8280AbHMAYALAXYomBARAENEd sWRHE Be i SxehpBOF Ik €ad Orhe
-benzene used in the present invention is preferably

orai5p B FATROMNL s onc B EOTPINEDNC U3, ncns

e to ben e a genera o or S,

f b % I ticul : f bly 2%
enePhe EF AR Br TR LB o S a b et %1 Y1 Bl Enan A i ch
LS insoluble or hardly soluble to benzene. The
Prebeganbar (it iR RIoEdT B itapapéicyeariy preferable.

i ndi vidually or
The organoaluminum compound may be used individually or in a

combination of two or more kinds thereof.

[0034]

In addition, the organocaluminum oxy—compound which is
insoluble tobenzene used in the present invention is preferably
a compound having an Al component, which is soluble to benzene
at 60°C of generally 10% or less, preferably 5% or less,
particularly preferably 2% or less in terms of Al atoms, that
1s, a compound which is insoluble or hardly soluble to benzene.
The orgénoaluminum compound (B-2) may bé used individually or
in a combination of two . or more kinds thereof.

[0035]

(B-3) Compound which forms Ion Pair by Reacting with

Transition Metal Compound

Examples cof the compound which forms an ion pair by
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20 in a conbination of two or nore kinds thereof.

[ 0035] (B-3) Conpound which forns lon Pair by

Reacting with Transition Metal Conmpound Exanpl es of

the conpound which forms &y ion pair by F _. 91

reacting with the transition netal conpound (A) used

in the present invention (B-3) (hereinafter referred

to as "ionizing ionic compound' ) include a Lew s

read€itdg #Rthophe 99599EegonameQanESmQSgﬂgu@ﬂ) F38in the

In apanese

car borane conpound as di scl ose

am e ication Publication Nos. .. . .
pre ARG [ 6 RS 21 p8065T FRLGobo0¢ s s “ionizing
. H3-207703,  H3-207704, and USP-5321106, etc.

LONEG, CREPRBIE. ) alRELBFBpBI eV isnp6hAd aRdIaniF sepppgund, a
conpound may be exenplified. The ionizing ionic

LOrgpRpEOTECLBA3) 2Rdyabsagsedanadieingoantlyasrdiscligsed in
conmbi nation of two or nore kinds thereof. In the case

Japehegsi Higexéhentdahst énbnAnpl atatoopobadl bfat hen Nos.
present invention as a catalyst for olefin

H1-pollypeyigatsong3tpgethenompth t1he1796ganoad Ly mum,
oxy- conpound (B-2) such as nethyl am noxane as a

H3—997¢9§§!Xﬁ&_@@ﬁpgggfi@GgigﬁébES%gégﬁﬁﬂﬁbﬂg,g@ hetﬁfopoly

pol yneri zation 15 activity ef1'n ‘conpoun
e catalyst for O

oL St o CBRLDr BT Y0 HEY prBeeh TP HHd on The
ionf?ynénfééfgeé%éggéﬂéﬂ(éng may be used individually or in
a combination of two or more kinds therecf. In the case of using
the transition metal compound of the present invention as a
catalyst for clefin polymerization, together with the
organoaluminum oxy-compound (B-2) such as methylaminoxane-as
a co-catalyst component, gives especially high.polymerization
aﬁtivity for the olefin compound.

[0036]

Mcreover, 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 compoupci(B) selected from (B~1} an organometallic
compound, (B-2) an o?ganoaluminum.oxy—compound, and (B-3) an
ionizing ionic compound.

[0037]

(C) Carrier
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i f necessary, together with the transition netal

conpound (A), 20 at |east one conpound (B) selected
from (B-1) an organonetallic conpound, (B-2) an

or ganoal um num oxy- conpougd, and (B-3) an ionizing
ionic compound. [0037] (C) Carrier 92 The carrier
(C wused in the present inventionis a solid in the
formof granules or mcroparticles consisting of an

| NONGARIAG rQle 1O B3Nk S § AFPOHRN: r AFBRNE iSHh ORI S0lid
preferred as the i norgani c conpounds are porous '

in %%m%f%%%‘i%acﬂq{l&%gpund el éﬂé’cﬁr %foran

I on exchange yer co 003
. Or oUsS OXi des eC| f| cal Zr@
R o’ BFEH Y BBt 4t CPam'VEuhg;s ;

| ex or 10 n1xture thereof for exanple, a natura
Pf@%?r tet Fe ARPFIFLIC SRS FTp-DYIS oxides,

. Si@@-Ti, Si02-v205, Sie-G2G8, S @2-Ti&2-MO and
inoxdaniq Ka\l wainae Wed,, Aﬁc@ﬁgm@hege,lSSDmiorarﬁerangeable
A1203 as a nmi n conponent are/is preferably used. The

laygporamspoxidie. has di fferent properties dependi ng on
the kind and 15 the production nethod thereof. It is
desigpsdie that the carrier preferably used in the
present invention has a particul ar dianeter of 5to

arox oo eh RhE BhRT Gokar e orare SRT B 3B e

TlOg,o% (93, Ca0, ZIn0, Ba0, ThO, and the like, or a complex or
mixture thereof, for example, a natural or synthetic zeolite,
5i0,-Mg0O, 8i0,-A1,03, Si0,-Ti0z, Si0;-V;0;, Si0;-Cr;0;,
S10,-Ti0,~MgO and the like, can be used. BAmong these, SiO,
and/or Al,0; as a main component are/is preferably used. The
porous exide has different properties depending on the kind and
the production method therecof. It is desirable that the carrier
preferably used in the present invention has a particular‘
diameter of 5 to 300um, more preferably 10 to 100um, a specific
surface area of 50 to 1000 m®/g, more preferably from 200 to900
mz/g, and a pore volume of 0.3 to 3.0 cm3/g. The carrier may
be calcined to be used at 100 to lQOO"C, preferably 150 to 700°C,
if necessary.

[0039]

As the inorganic chlorides, MgCl,, MgBr;, MnCl,, MnBr; and

the like are used. The inorganic chlorides may be used directly,
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n2/ g, and a pore volunme of 0.3 to 3.0 cnB/g."” The
carrier may 20 be calcined to be used at 100 to
1000C, preferably 150 to 700C, if necessary. [0039]
As the inorganic chloride§, MyCl2, MyBr2, MhCl2,
MBr2 and the |ike are uséd. The inorganic chlorides
may be used directly, 93 or may be used after being

pulverized by using a ball mll or a vibrating mll.
ox Ay BOLIET L e bRORITALE,SLLRLLIES GRS plteihia. o

t hen eC| ita the into particul tes usi n
o v blien nect pLLALILG Sieunt 0, PRt cubates el ag, e
t he_present |nvent|on generall{ constltutes a cla
useq et af A5 TNeY RS FRBhponénfOLYRET éHChe&%lﬁr@%‘ébee and
| ayer conmpound used in the present inventionis 10 a -
ther prgsdind thdvinggt ket ApSpala tiruckaies of inhipairadiepitating
pl anes constituted by ionic bonding are piled up to
agemne another in parallel with a weak bondi ng
strength, in which the ions contained can be
excieoged. Most of the clay minerals are an ion
exchangeabl e Iayer conpound For clays clay mnerals

anqn%25|z artp#|0|5fllé%&£ﬂg%' %%ral

synt y can al'so be use Wt hout’
I|n1te to the products.

| dd
congPL %44 "1 Efad b iSa [T e RAPEH U inp byt Th& 4o

exchangeabl e | ayer conpound i ncl ude clays
exchangeable layer compound used in the present ihvention is

a compound having a crystal structure of whic¢h the planes
constituted by lonic bonding are piled up to one another in
parallel with a weak bonding strength, in which the ions
contained can be exchanged. Most of the clay minerals are an
ion exchangeable layer compound. For clays, clay minerals and
ion exchangeable layer compounds, ones synthesized
artificially can also be used without being limited to the
natural products. In addition, examples of the clay, clay
mineral, and ion exchangeable layer compound include clays,
clay minerals, and crystalline ion compounds having a layered
crystal structure sﬁch as a hexagonal close-packed structure,
antimonyl type, CdCl; type, and CdI, type. Examples of the clay
and clay mineral include kaolin, bentonite, kibushi clay,
gairome clay, allophone, hisingerite, pyrophyllite, mica group,

montmorillonite group, vermiculite, phyllite group,
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clay mnerals, and crystalline ion conpounds having a
| ayered 20 crystal structure such as a hexagona

cl ose- packed structure, antinonyl type, CdCl2 type,
and Cd12 type. Exanples of;the clay and clay m neral
i ncl ude kaolin, bentonite,” ki bushi clay, gairone

cl ay, aIIophone hi singerite, pyrophyllite, mca
group, nontnorillonite group, vermculite, phyllite

p.al%@@k‘@klgé I&%Jj}ﬂ_gﬂht%k {xgﬁrgt?%x'd’_}tc{]&tenaﬁ{rkigysﬂ&k'a%%i the

| oysite, and es d
B PO EVEE SO L 0 LA
i—ﬁgm 2H20 a- Zr(HPO4£ . a-Zr (KPM4) 2. 3H20,
a CﬁYﬁrir:% 0§ 23C 53 2557 ¢ HAS Ay TP 1 9l SriniFok) i as
y-Zr(HPO4) 2, y-Ti (HP04)2, vy-Ti (NHAPO4)2H20, and the

a-ZF{{ KBsOMhe He® aycahid (BPAy) -ni oetZal { KiSedl, - IOt he-AidsEent) ,,
invention are preferably subjected to a chem ca

a-T1 (BASOENE HA\NYoofn t AROHher,oal yLTeatment, Spelt @A) ,,
surface treatnment which renpves inpurities attached

y-TOMNH, P8, }”I—fzéceané-(%hter g@kgentrﬁhgl Ml r)‘zg%ﬁ‘c@ c%éﬁ&h%g&h%éd

crystal structure of the clay and

in t¥sedre SORCILC SXYIPL B Hﬁefé&%kﬁbﬁ%hﬁ?!ect%ﬁe&% gecgiltemlcal

i ncl ude an aCI treatne rea

cred GRAIENh bl S Rt T R e sHe 0" 2 surface

npound and

exchanqgﬁPle | ayer conpound used in the present
treq 't Gy BOEET ayi L ichirot R Wi ehed i | e rsusface,

enl arged by exchangi ng an exchangeabl e i on inside
treyeentay givingteedthet on the crystal structure of the clay

and the like, can be used. Specific examples of the chemical
treatmeﬁt include an acid treatment, an alkali treatment, a
treatment with salts, a treatment with organic compound and the
like. |

[0041]

The ion exchangeable layer compound used in the present
invention may be a layer compound with the interlayer enlarged
by exchanging an exchangeable ion inside the layer to the other
bulky ion using its ion exchange&tbility. Such bulky ion plays
a supportive role to support a layer structure, and is generally
called a&s a pillar. Also, the introduction of other substance
to the inside layer of the layer compound is known as the
intercalation. Examples of the guest compound for

intercalation include a positive ion inorganic compound such
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bul ky “ion using its ion exchangeability. Such bulky
ion plays 20 a supportive role to support a |ayer
structure, and is generally called as a pillar.
Al so, the introduction ofsﬁgher substance to the
inside | ayer of the |ayer conmpound is known as the
i ntercal ati on. Exanpl es of the guest conpound for
intercalation include a positive ion inorganic
€ 0RPO 9 i nd_ Zf 014 t
*s SPag ThRlre el rReBEdebnies JugSof nyrocarbon
l.ike uch. as Ti (OR) . 4, ( » PQ( 3, and B
groppyy? 518 L1 hehan 5418 oR L0ih nd R 30 A ORI OR) 5
24% 7+, [Zr4 (OH) 14] 2+, Fe3Q(000CH3) 6] +, and the .
a mptgd hYHeE. EDnpounddChays beRlisld (B} mdi vi ddall(9Hbral =,
in a conbination of two or nore kinds thereof. In
[ Fegi30%@N) s Whemrichttéra al idtd .ng Thhesecoopponddsnag be used
pol ymer obtai ned by hydrolyzing netal alkoxide (Ris
indavigek boardionnga atmb i st 1dte dfi ked st raskbhiORHereor.
Al (OR)3 or Ge(OR)4, a colloidal inorganic conpound
In 8861 Bsn Sifide0r 1 A HErLd KeL £3H B8 COXIRE Sithasl0 1
Exanpl es of thelpi Ilrar in%ﬁde an oxinz% pro<1fucaec¥)obyymer
[ I ion after i rcalatin
P T SR N B bV SR E Py oo
i.nsi.de. .Anon t hese, preferr ones are clay and _
or tcfi‘eailﬁﬁeﬁer% % Eﬁd%léﬁé‘gr;f ifgL@%) PP&f SEE8) ones Gid-oidal

. montporillonite, vermculite, 15 pectorite, .

1NOFGATH ISR O VATH S$yAkt Bt Bé0miTa.the dake] cenradppleaewifsted.
the organic conpound include a granule or a

Exammkas ol 4he polildrhavicdgde par vktdé aproianed dry icatheng
range of

out thermal dehydration after intercalating the

above-mentioned metal hydroxide ion to the layer inside. Among

these, preferred ones are clay and clay mineral, and

specifically preferred ones are montmorillonite, vermiculite,

pectorite, tainioclite, and syntheti¢ mica.

[0042]

Examples of the organic compound include a granule or a
particulate solid having a particular diameter in the range of
5 to 300 pm. Specific examples thereof include a (co)polymer
produced from an a-olefin having 2 to 14 carbon atoms such as
ethylene, propylene, l-butene, and 4-methyl-l-pentene as the
main component; a (co)polymer produced from vinylcyclohexane,

styrene as the main component; and a modified one thereof.

[0043]
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5 to 300 pm Specific exanples thereof include a
(co) pol ymer 20 produced froman a-olefin having 2 to

14 carbon atons such as ethyl ene, propyl ene,

1- butene, and 4-nethyl -1 - entene as the main

conponent; a (co) polymer "produced from

vi nyl cycl ohexane, styrene as the main conponent; and

a nodified one thereof. [0043] 96 The catal yst for

ol efy ' ' C ' 0o, t.he pr .

ol efh 0 POl WEL 2L 8Te§£ﬁ§§c?jl.)g1?e1%1c3§‘%hogp a%%%%lpfgcto the

I nvent 1 on y contain a c a Speci

Iegrggnlc cog$ound conﬁo ent E% t 0. be g$30r| ed Iaterf,
PrEPPIt neRESREr9” FoYettRrawi th ¢HETtTanstt i Y met3pecitic
conmpound (A) , at 5 | east one conpound (B) selected

OrgfRyth FEIRYURR ePFRrBREt al Pl cto depmdrmer el datsy, if

- organoal um num oxy-conpound, and (B-3) an ionizing

NecephHtLy comuRiier f0044ihe tDpnGigamncn€oapaanpound (A), at
Conmponent 10 In the present invention, the organic

leaspnpesinsbrgopane®) sededtedusedm i(B-necgssaryandmtallic
t he purpose of inproving the polynerization

comPSEAQ] MBNCE) and JHRRRIHES Rfn b&%_-—%ﬁ%ﬁ%@r QQ&?/(@%) an

anpl es of the organic conmpound”i ncl ude al cohol s,
i onP lJ carboxylic acids, phosphorous
lonc%ﬁ% u%%%ggq%%ﬁgﬁén%UIfonates, but are not |imted
the@ﬁ}‘41[0045] At the tinme of polynerization, the
typ usage of each conponent and the addi ng

sequence of each conponent can be
(D) Organic Compound Component

In the present invention, the organic compound component
(D) is used, if necessary, for the purpose of improving the
polymerization performance and properties of the produced
polymer. Examples of the organic compound.include alcohols,
phenolic compounds, carboxylic acids, phosphorous compounds,
and sulfonates, but are not.limited thereto.

[C045]

At the time of polymerization, the type of usage of each
component and the adding sequence of each component can be
arbitrarily selected, and the following processes can be
exemplified.

(1) A process comprising adding the component (A) alcone
to a polymerization reactor.

(2} A process comprising adding the component (A) and

the component {B) to a polymerization reactor in the arbitrary
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arbitrarily selected, and the foll ow ng processes can
be 20 exenplified. (1) A process conprising addi ng '
t he conponent (A) alone to a polynerization reactor.
(2) A process conprising ing the conmponent (A) and
the conponent (B) to a polynerization reactor in the
arbitrary 97 order. (3) A process conprising adding
the catal yst conponent in which the conponent (A)

ordsypported on the carrier (C), and the conponent (B)
to a polynerization reactor in the arbitrary 5

ord rocess co ad t he ca
comshertt PHIFRR sﬁmPﬁé”‘éaﬁp%ﬁgm d%}eggaﬁs&wﬁ tdfponent
the carrier (O, and _the conmponent g
in BBF?%FP%a@?%O?%\%t(ﬁ | SRR DI & CéFHé?r i@}, and
(5) A process conprising addi ng the catal yst
thecemppeant (B bhizpalymegsmsonan réArtandin fae arbitrary
conmponent (B) both supported on the carrier (C, to
ordarpol ynmeri zation reactor. [0046] |In each of the
above-nenti oned processes (2) to (5), at 15 |east

two(of enghealal ¥shpeoBPageaAl S M@ HRE caeRt gstedohponent
advance. I'n each of ?he above-nmenti oned processes (4)

o PR LAY LD RN B 8 FAREOEL Tl oo
the'ébﬁgg%gﬁ@'%{aEX opo yméﬂlég GG 2edetor in the arbitrary
order;

- (5) A process comprising adding the catalyst component
in which the component (A) and the component (B) both supported
on the carrier (C), to a polymerization reactor.

[0046]

in each of the above-mentioned processes (2) to (5), at
least two of each catalyst components may be contacted in advance.
In each of the above-mentioned processes (4) and (5), of which
the component (B) is supportéd, the component (B) that is ﬁot
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 abovewmentioned.
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,



10

15

20

In this case, the conponent (B) may either be the
same as or 20 different fromeach other. As the solid
catal yst conponent in which the conmponent (A) is
supported on the above-nentioned conponent (C), and
the solid catal yst conponent in which the conponent
(A) and the conponent (B) are supported on the
above-nmenti oned conponent (C) , olefin may be

andPF EPOLYFRRL t @Bﬂ Eg\%‘gﬁ%{l ajadﬁ%cétd 20 tthe solid

component  nmay & supporte catalys

cat§17RY ?gingf%dﬂ'sﬁgdﬂﬁlﬁﬁé 28 ¥R YBSF%OO ccordine 5

to the present invention, an olefin polyner is
obt 4PR& ]by pol ymeri zi ng or copolynerizing the olefin
in the presence of such catalyst for olefin
pol yherhe atrioor sgst ore i awhadi rabevecld hin plod ypregsentording
i nvention, the polynerization can be carried out in

to &hy pleachtquhdephase, pahyseeifzat pohymet hod sbehiasd aby
10 solution polynerization and a suspension

polpﬁé¥ﬁﬁﬁhéaékO@bpéq§he§19§§gpﬂﬂ§QﬂQ§h¥ﬁﬁhﬁ%ﬁ%‘ﬁ?esence of
nmet hod peci fic exanples of the inactive

sucﬁyégt%?{sqpfo%q' o) ggg#ng %Qgt]&blqlé'sdlngljﬂtgf%} dabove. In

pol ymeri zat 1 on net e aliphatic ocarbons
such as %% & but.ane, pent ane, .hexane,  he
I

the RFdRgnt B Hein GSean B Boefiad out

, drocarbons such as cycl opentane, cycl ohexane and

in ﬁ%t’wﬁc?c%ﬁ%@aﬂléasarBﬁéym@rlwa%%am%fh%ds%%h a@s a
benzene, " tol uene, and xyl ene; hal ogenat ed

Solﬁ?éﬁﬁc@¢bﬁm%r$@@h&@@eeuhyi@m@pemmopmdpplymerlzatlon, and
chl or obenzene, and

& gas-phase polymerization method. Specific examples of the

inactive hydrocarbon medium used in the liquid-phase
polymeriiation 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 as benzene, toluene, and xylene; halogenated
hydrocarboﬁs such as ethylene.chloride, chlorobenzene, and
dichloromethane; and a mixture thereof. Also, olefin itself
can be used as the solvent.

[0048]

When the olefin polymerization is carried out by using
sudhtheolefinpolymerizationcatalystasnmntionedabove,the

component (A) 1s used in such an amount so as to be generally
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di chl oronet hane; and a mixture thereof. Also, olefin
itself 20 can be used as the solvent. [0048] Wen
the olefin polynerization is carried out by using
such the ol efin polyneri z%td on catal yst as nentioned
above, the conponent (A) 7I's used in such an anount
so as to be generally 99 from 10-8 to 10-2 nole, and
preferably from10-7 to 10-3 nole per a reaction
aHYe. Of) n12 e ' sed i hysu
fro?Qi fho o}_E1 aﬁ%ﬁ??@f@%?ﬁfg A?%?%? /%f g? tﬁgle'per

he amount that t'h

onent th entlre tra [ n,metal (

2 of PR Yoaibinehe by 1908 benrarRh i ohl ¢ koeg th such
5 OOO and preferabl fromO 05 to 2, OOO The

the GRqustehiat B ?)m@%aw@&mn[é%th e OF righmECmRRRePfe(B-1)
nmolar ratio [(B-2)/M of an alum numatomin the

to Ebaponehte (Br@)siolioneeent i () tiandid i ompmtait (W) is
in the conponent (A) is generally from10 to 5, 000,

gengrel by dhboy 6§ r@omt205 1 002, Q0@ pddeeddb opmrpemnenic Bo3), 000.
is used in such the anobunt that the nolar ratio

The (Ebrdoddc qu—t2|')e 1gogReRent $B-r)HeO atBenenthke the molar

transition nmetal atom (M in the conponent (A)

ratﬂ@nﬁgﬁalj ?’(gfﬁr am ént 81&811’11.1 &E%_Ql %gfe B%néo}lgng' #%—2 to

Ihe corrponent I's use € anou
-1
the %r%fbseh%l%ﬁ%%%b% (2% A msndtin Sl 1

onent is the conponent that the rml ar

gen? 1+ [f(IIQ}W @@ I r@oaer@?%fﬂ/ak?hbrg@noﬁot §022,000. The

component (B-3) is used in such the amount that the molar ratio
[ (B-3) /M] of the component (B-3) to the entire transition metal

atom (M) in the component (A) is generally from 1 to 10,

preferably from 1 to 5.

[0049]

The component (D) is used in the amount such that the molar
;atio [(D)/(B-1)] is generaily from 0.01 to 10, preferably from
0.1 to 5 when the éomponent (B) is the COmponént {B-1), that
the molar ratio [(D)/(B-2)] is generally from 0.01 fo 2,
preferably from 0.005 to 1 wheﬁ tﬁe component (B) is the
component (B-2}, and that the molar ratio [(D)/(B-3)} is
generally from 0.01 to 10, preferably from 0.1 to 5 when the
component (B} is the component {B-3).

[0050]

In addition, the polymerization temperature of olefin
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preferably fromO0.005 to 1 when the conponent (B) is
the 20 conponent (B-2), and that the nolar ratio
[(D)/(B-3)] is generally fromO0.01 to 10, preferably
fromO0.1 to 5 when the C{Pﬁyonent (B) is the
conmponent (3-3). [0050] - addition, the

pol yneri zati on tenperature of olefin 100 using the
ol efin polynerization catalyst is generally within

usi I - to : refera t.0 .
w15 EURS 0P SR 00 20, ee! P aplac 8N Ul
condi ti on of general I)é from at nospher.i cfpr essure to

& :

the 1 FRRgs & Bt ¢ P80 Dr e dHISE T At o E&CmoSpher  £0°C-
pressure to 5 MPa gauge pressure, and the

The é’&%ﬁlfé’ttil@ﬁl PEATT MR LRt farrf&r dutorbat gt lly
sem conti nuously or continuously. The pol ynerization

fromatrigsphearid pdesatirbytail @i MPagaupe presessej mme fammbly
or nore stages which wuse different reaction ‘

fromw oadhd smnse 1 d heraodecsll o vaiphtgicd herdds i, aiaied the
ol efin polyner can be al so adjusted by allow ng

pol el 0gen: £:0 fxdStidh dde ol YIBF Z8td QN 1BUSLRMsLr by
varying the polynerization tenperature. Moreover,

senifis, 0l G £, el Nty G010 I WAL 2GROLILN0: 10 401 e

anount o conmpone

hydr o .. a.sui,tabl e amount to he added is 15 from .
carrdel P95 1011 PEIL08 TS BEPORGS0MIG) BYF R TOUSTfagpR which
the present invention, the olefin sugpl ied to a
use gofyREPNE RS FEneenentiengt | BiemodREUkpREIfght of the

mononer sel ect ed
obtained olefin polymer can be also adjusted by allowing

hydrogen to exist in the polymerization system, or by varying
the polymerization temperature. Moreover, the molecule weight
can be adjusted according to the amount of the component (B)
used. When adding hydrogen, a suifable amount tc be added is
from about 0.001 to 100 NL per kg of olefin.

[0051]

In the present invention, the olefin supplied to a
polymerization reaction is at least one kind of monomer selected
from ethylene and an a—olefin-in which at least one kind of
monomer is preferably ethylene or propylene. Examples of the
o-olefin include a linear chain or branched a-olefin having
3 to 20 carbon atoms, preferably 3 to 10 carbon atoms, such‘as
propylene, l-butene, 2-butene, l-pentene, 3-methyl-l-butene,

l-hexene, 4-methyl-l-pentene, 3-methyl-l-pentene, l-octene,
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fromethylene and an a-olefin in which at | east one
kind of 20 nononer is preferably ethylene or

‘propyl ene. Exanples of the a-olefin include a |inear
chain or branched a-ol efi aving 3 to 20 carbon
atons, preferably 3 to 10 carbon atons, such as
propyl ene, 1-butene, 2-butene, 1-pentene,
3-met hyl -1 -butene, 1-hexene, 4-nethyl-I-pentene,

1-a3cBRENYh-hpRentane, 11:0et 8REcA01 111dE580E e,

1- dodecene, 1-tetradecene, 1-hexadecene,

z en and_1-ejcosene., Addi tignal l ex l e
oG A e T L e R e coranin Baofnges op the
30 carbon_atons, preferably 3 to 20 atons, such as
a-olpéfPpbREEnde &y THeprdRréEINshaFipar hdrfe 30 carbon atoms,
5- net hyl - 2- nor bor nene, tetracycl ododecene and
preéeﬁgpﬂ}w 3 to 20 atoms, such as cyclopentene, cycloheptene,
1, 4,5, 8-di net hano-1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal
norpneneae, pbraethghefenorbornexapptetraoyclododecene and
a, (3-unsaturated carboxylic acid such as acrylic
2-mathgtl nmethacrylic acid, fumaric acid, maleic 10 acid
anhydri de, itaconic acid, itaconic acid anhydride and
bicyc -5- hept gng= 2: 3pdLGca ' ' )
L R B e 7S (e £ b AL R EA e
otassiumsalt, lithjum salt, zinc salt, magnesiym
PO1EE ORI Ly Rr SRRy AP UPR ST EEa togh cazboxy11C acid
a,és-unsaturated carboxylic ester such as nethyl _
such 23| 3¢ ey 148 agifl "ethACKYd. 1 5 a5i6hy FuBaF§Fageld, maleic
i sopropyl acrylate, n-butyl acrylate, isobutyl
acigcpyhydsideer tthueyicareid at ehagori fydhekydnhydride and
acrylate, nethyl nethacrylate, ethyl nethacryl ate,
bicyepe 6py?, 1 ebhHbepyéat €2, 3-sopcapybxpet hamtlyydit sje, and a
n- butyl methacryl ate and
metal salt thereof such as sedium salt, potassium salt, lithium

salt, zinc salt, magnesium salt, calcium salt and aluminum salt;
an a,pB-unsaturated carboxylic ester such as methyl acrylate,
ethyl acrylate, n-propyl acrylate, iéopropyl acrylate, n-butyl
acrylate, isobutyl acrylate, tert-butyl acrylate, 2~ethylhexyl

acrylate, methyl methacrylate, ethyl methacrylate, n-propyl

methacrylate, isopropyl methacrylate, n-butyl methacrylate and

isobutylmethacrylate; a vinylester such as vinyl acetate, vinyl
propionate, vinyl caproate, vinyl caprate, vinyl laurate, vinyl
stearate and vinyl trifluorocacetate; an unsaturated glycidyl
such as glycidyl acrylate, glycidyl methacrylate, monoglycidyl
itaconate. Furthermore, vinylcyclohexane, diene, polyene and

aromatic vinyl compound, for example, styrene, and
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i sobutyl nethacrylate; a vinylester such as vinyl
acetate, vinyl 20 propionate, vinyl caproate, vinyl
caprate, vinyl laurate, vinyl stearate and vinyl
trifluoroacetate; an unsa Brated gl ycidyl such as
gl ycidyl acryl ate, glycidyl nethacrylate
nmonogl yci dyl itaconate. Furthernore,

vi nyl cycl ohexane, diene, polyene and aronatic vinyl

mon%%qﬂgﬁggprgﬁgcg¥%gﬁl &%?ﬂgi %hqugﬂlgs -methylsgﬁ§?ne,

nono styrene-or yrene sucn as o=ne

S n m et h ene, neth t :
mong R b o BrEREnY S LEE PP oL §r Brd i MHEBL hyFEFSPENe,
-eth¥lstyrene a styrene derivative containing a
o-efhyderynaheyr BuptBUEAt¥SeREr hBX§EBY yPrEECNS; @ hakyrene
styrene, vinyl benzoate, vinyl nethyl benzoate, vinyl
derb@ﬁi?NeanEﬂat@in@wﬂfum¢t3bmﬁénﬁxmgps@¢massm@Uhqmystyrene,
p- chl orostyrene and divinyl benzene; and
eth3xphenykphepylengl bédnpbetyl propyl ene-aptbensBiby) vinyl
styrene, or the like, may be coexisted in the

ben&8§05b86a§¥5t§§B£8x§aEE rOHE, tBECAQOPQéy é¢éat'°”
In the process for pfoducing an ©

one nonomne ene or
When_two or nore kinds of nononers are 15 used, it
1-PPENplBFePRbPRS 1 ¢NECRRBUNE LEFCRE hyPENEN® phblyt ehay be
or ethylene + propylene is 50% by nole or nore, based
coeghpsthg iRothe %%O@f SyehewmeFs. CIpEEi PRk ally. t he
nononer can be preferably used for producing an
polgrdyizaeidpr opyl ene copol ymer

- cﬂ%xgs&&@gggrgmgdwlahf BLAIEAL | INSTS1 O0en Bl ok 885 one,

[0052]

In the process for producing an oclefin 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

total amount of monomers; Specificalily, the monomer can be
preferably used for producing an ethylene/propyléne copolymer
(EFR), a propylene/ethylene copolymer (PER), a
propylene/ethylene random copolymer (random-PP), a
propylene/ethylene block copolymer {(block PP), a
propylene/butene copolymer (PBR), a propylene/ethylene/butene
copolymer (PEBR), and the like.

[0053]
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(EPR), a propyl ene /ethylene copolyner (PER), a 20
propyl ene /et hyl ene random copol yner (random PP), a
propyl ene /et hyl ene bl ock copol ymer (block PP), a
propyl ene/ but ene copol ynme{,¢(PBR), a

propyl ene/ et hyl ene/ but ene” copol yner (PEBR), and the
i ke. [0053] 103 [ Measurenent Method for Properties]
Et hyl ene Content in Pol yner By the use of Fourier

tr améé’é@?:érﬂéz‘i@rﬁ@th&ﬁ’eﬁéf & FI/ I R 610
~ manuf actured by JASCO Corporatlon the area in the

VICt@ﬂ 9 é£ﬁ%é80klgngi ration of 1155 cm 1 based
?rfé¥$Wé—gfﬁﬂﬁ—ﬁf—ﬁfﬁﬁyE%ﬁe and the absorbance in
the V|C|n|$¥ % t he overtone absorption of 4325 cnl
duePY o- % %f St rEPehiSy Vit et Oh MEIR er i ned,
and by using the obtained ratio, the ethylene
Spe%ﬁ@@%@t@ﬁewé Bl %ﬁm@l%ﬂgnaﬁégtaﬁ@d by gASE0 Geporation,
standard curve (prepared by using the standard sanple
thewfeh 1n shet mndandizedt byhel 3GAMRY. vEBO54] onlof rlilrisi em™
Viscosity ([r1]) The specific viscosity fsp was
basdet@f @ nedhiyd gesab id¥ at-opldehdSendSiit] aBRo2BLANBL 1§ the
viscosity neasuring apparatus VMR- 053PC nanufact ured

vicpﬂlﬂ%’f @he W UL ARG gﬁq_o\ﬁeﬁ‘.\?' 98,5 0l Ubhel ofide, C~H
Cap Iary visconeter, to calculate the intrinsic ’
stré’fé’l’?ﬂ% t\rYLb?:%%grc%I v@greta %etc%%mfi%leldq\’\érgg by%saitr{goghe obtained
ratio, the ethylene content in the polymer was alculated from
the standard curve (prepared by using the standard sample which

is standardized by *C-NMR) .

[0054]

Intrinsic Viscosity (Inl)

The specific viscosity ng was determined in decalin at
135°C 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:

[N] =nsp / {C(1 + K- nsp) } < C: solution concentration
[g/dl], K: constant number >

Weight average molecular weight (Mw) and Number average

molecular weight (Mn)

The measurement was carried out by transferring 500 ul

of a sample solution with 0.1 wt% concentration at a flow rate
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[11] =rlsp / {C (1 +K- rasp)} < C solution
concentration 20 [g/dl], K constant nunber > Wi ght
aver age nol ecul ar wei ght (Mv) and Nunber average

mol ecul ar wei ght (Mh) The, spasurenment was carried out
by transferring 500 | of a sanple solution with 0.1
W % concentration at a flowrate 104 of 1.0 m/mn
using Alliance GPC 2000 manufactured by Waters Co.,

of Lt@Inﬂ}ﬁhﬁ“dﬁﬂﬁﬁwﬁﬂyyéﬁ%%yG@@e2U@@emQMu§Q§9@red by Waters
Corporation was used and cal cul ated as the

co- g%gg gepara%$§§£§&ﬁg$#$¥§ﬁﬁg Iﬁ%@%ngkﬁg %.qéﬁgﬁeatlon

ac ol.umm V|n n _i_nner ter
WWS?%H@&@CPE&%FH e eSO  BABLP & YT of
140C 10 Mobi | e phase: o-Di chlorobenzene Detector.
eachipely®e¥ i al refractometer Exanples Hereinafter, the
present invention will be further explained in
det@d53i th reference to Exanpl es, but the present
15 invention is not limted thereto. [0056] In

addidgast e 8 Twied UriesKefe 1¢ @vpEHEEY ehicaimietaln GMH6~HTL

Synt hesi s Exanpl es was determ ned with the use of 270
{ea&ﬁﬁbdﬂﬁﬂﬂwﬁaving an inner diameter of 7.5 mm and a length
of 300 mm) |

Column temperature: 140°C

Mobile phase: o-Dichlorobenzene

Detectorf Differential refractometer
Examples

Hereinafter, the present invention will be further
explained in detail with reference to Examples, but the present
invention is not limited thereto.

[0056]

Ir addition, the structure of compound obtained in
Synthesis Examples was determined with the use of 270 MHz 'H-NMR
(GSH-270 manufactured by JEOL Ltd), FD—maSs analysis (SX—102A
manufactured by JECL Ltd), and the 1like.

fExampie 1]

Synthesis of

phenylmethylene (3—t-butyl-2, 5-dimethylcyclopentadienyl) (1,1

(4,4,7,7,10,10~octamethyl-octahydro-dibenzo[b,h]lfluorenyl)z




10

15

20

(GSH 270 manuf actured by JEQL Ltd) , FD-mass anal ysis
(SX-102A 20 manufactured by JEOL Ltd), and the I|ike.

[ Exanpl e 1] Synt hesis of

phenyl net hyl ene(3-t-butyl 1355-di met hyl cycl opent adi eny
)(1,1 ,4,4,7,7,10,10- octaneth

I-octahydro dlbenzo[b h]fluoren |)z 105 irconium

di chl oride (1) Synthesis of

ircdn3uf, 81t pamgEhyl ful vene To a 100 ni three-neck
fTask equipped with a magnetic stirrer chip and a

thr 5,0,0f 5_ ent adi ene,
Efymgyﬁgﬁ&%%%t%g %C%téhé g%d %ggéﬁyf%fyd%hydrated
anol re charged und i trogen atnpsphere. ,
vt Y0 5 reRage e cF %&?%E|?@?%@PﬂégﬁﬁaﬁéaH@gnetlc
_thereto.and stirred for 89 hours at room
stirefperhinrendThetheaetver sofkiti SnS5waschpoured into
250 m of 2N hydrochloric acid. The organic 10 | ayer
dimekbky$epatapedtadhdnt he3 gleofisidayratwat aext oaetadd 30 ml
with 200 m of hexane and the obtained organic

- of deayelrs: bRy RetRERbDGG re hEr A tuR Ma% Washes Mtdsphere.

wat er and saturated aqueous solution of sodium

In éh&QEéﬁebagﬁ'eﬂoOMfroEB§f§§bﬂﬂa§Héfw£% 2@ e reto and

solvent was distil distilled under reduce

stiPEESHI G A u%é&w'f'ecd At C&J{lo"at%%faph utm

re orange g e quan |ty Was
I d mas SW 2)._ Synt hesi s of
was 29?%1}/?(?%%@ 4 ; %}\] ?76,1 ofrlﬂcvé'xﬁéd The organic

layer was separated, and the agueous layer was extracted with
200 m1 of hexane and the obtained organic layers were combined.
The mixture was washed with water and saturated agqueous solution
of sodiumchloride, dried over magnesium sulfate and the solvent
was distilled off, distilled under reduced pressure and
purifiedby column chromatography to obtain a red orange liguid.
The quantity was 4.00 g. The yieid was 29.5%.

{(2) Synthesis of
2—tert—butyl—l,4—dimethyl—6—phenylfulvene

To a 100 ml three-neck flask equipped with a magnetic
stirrer chip and a three-way cock, 2.02 g of 1,
3,6,6-tetramethylfulvene and 5O ml of dehydrated THF were
charged under a nitrogen atmosphere. In an ice/acetone bath,
15.6 ml of methylilithium diethyl ether solution (0.98M) was

added dropwise over 10 minutes and stirred for 22 hours at room
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To a 100 m three-neck flask equipped with a magnetic
20 stirrer chip and a three-way cock, 2.02 g of 1,
3,6,6-tetramet hyl ful vene and 50 m of dehydrated THE
were charged under a nit{ggen atnosphere. In an

i ce/acetone bath, 15.6 m of nethylllithium diethyl
ether solution (0.98M was added dropw se over 10

m nutes and stirred for 22 hours at room 106

tempeApenat Ur ehe eI @ . 2 42 I ’Winhenral fehvde wagied

added dropwi se, and the m xture was stirred for 16

droPRYES, alnd 0O Oﬁﬁg@g;@t Wh&b&ﬁg%i ofy ﬁgg&%g& WASom

poured into 10 ydrochloric ac

i.c_layer was separated,.and the 5 agueous- er
venBLO80LFe TG BRRRESBE RbThi: RB v bt ha M Bni B el of
~__.organic |l ayers were conbi ned. The m xture was washed
IN Ry dnpch lonisr a¢td - adiwoaE 98Bl Grhif Va8 RARAKARRF0gRA the
carbonate, water and saturated aqueous sol ution of
aquae s uhd X9 ofd teexdraeted overh nadhesl urd hefane amt the
the solvent was distilled off, and 10 t he obt ai ned
obt pinedcirgaad cplayéredvdye comiinedhr oned agrapine Wos washed
obtain a red orange liquid. The quantity was 2.16 g.

witHRes¥t etdkenaguboUs saentidh catiom wasyRerkehed tihate,
1H NWR spectrum The neasurenent resu i S shown as

t

coe P WS LR (IO s LS, TIS AN B s
Oveﬁ?%%ﬁf%%%mk%Ei?ggﬁ?g?§§g§$ﬁ$ %ﬁq§;@;%+éiggigigg’ogE?’and
ne PISTYETEL Y ene( S, L bulyl -2, 251 met iyl oyel opentadieny.
obtain a red orange liguid. Thé quantity was 2. 16 g. The yvield
was 60%. Identification,was'performed.bylH—NMR.spectrunL The
measurement result is shown as follows.
'H-NMR (270MHz, CDCls;, TMS standard): & 7.35-7.28 (m, S5H),
7.24+7.06 (s+s, 1H), 6.19+6.15 (mt+m, 1H), 2.14+2.08 (s+s, 3H),
1.76+1.65 (s+s, 3H), 1.26+1.23 ({(s+s, 9H)

(3} Synthesis of
phenylimethylene (3-t-butyl-2,5~-dimethylcyclopentadienyl) (1,1
,4,4,7,7,10,10—octamethyl—octahydrohdibenzo[b,h]fluorenyl)

To a 100 mi three-neck flask equipped with a magnetic
stirrer chip and a three—ﬁay cock,
1,1,4,4,7,7,10,10-octamethyl-octahydro-dibenzo[b, h] fluorene
and 40 ml of dehydrated diethyl ether were charged under a

nitrogen atmosphere. Thereto, 2.25 ml (3.51 mmol) of 1.54 M
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,4,4,7,7,10, 10- oct anet hyl - oct ahydr o- di benzo[ b, h] f | uor
enyl) 20 To a 100 m three-neck flask equipped with a
magnetic stirrer chip and a three-way cock,
1,1,4,4,7,7,10, 10- oct anet hyt - oct ahydr o- di benzo[ b, h] f |
uorene and 40 ml of dehydrated diethyl ether were
charged under a nitrogen atnosphere. Thereto, 2.25
m (3.51 nmol) of 1.54 M 107 n-butyllithium hexane
n-bsol/ul i oni washaxishes o6 DPYd S wwveradfed nnubwissd rowar 20
i ce/ acetone bath. The solution was stirred for 45

minfO8E Si M eceghaduahlkypgkavating hack ibe ¥89Mtirred for
tenperature. Thereto, dehydrated diethyl ether

45 &hf‘gl rlcg’ g:!rlaf?iZ{ag]l( 'eﬁ% : li SbQH(uFO room temgdedreac]:ure.

-tert-butyl™- t - phieny vene was

nefS, BRnvRatb B AT eRheE e ah ed G g agmo)

m of 1N h{drochloric acid. The _organic |ayer was
of Zséfatabedylahd 4t‘ﬁém§69é'éu§‘Pﬁ?éﬁ’l\ﬁﬁgvéﬂer‘“ﬁ’@t ggded givgs 10
with 50 ml of hexane. The obtai ned organic |ayers
minyeee. 10t tnieds ivashe® Dhoeraiundea saf lvat §de reaction
aqueous sol ution of sodium hydrogen carbonate, tw ce

solut idn WL hoaitenee oM b miabfirat ed/azelamlioari cobcsdlt ,The
dried over magnesium sul fate. The sol vent was

org&h5¢ illal(y@g WS sephdathe, chiatned pRIJE Wase Masheatktracted

wi th ethanol and nethanol to obtain the title

twi%&%@é&{‘%@%ﬁo?ahgx&éeye'oﬁ)h%""log)%‘é!%r o 3?§%ﬁﬂ§gisé§é’r¥‘@§ere

he yreld was 72 entifica
comPEALET e by UL Shect Lumang, £ AR . spect i, e
sodj?_qe;?}g;clijrrgg(ezgochg_gﬁo%,s’tm:rr:{vcse Svgfglgavggge:r 3an7ci 508nc:(es’with
saturated solution of salt, dried over magnesium sulfate. The
solvent was distillied off, and the obtained solid was washéd
with ethanol and methanol to\ obtain the title compound as a pale
yellow powder. The quantity was 1.53 g. The yield was 72%.
Identification was performed by 'H-NMR spectrum and FD-MS
spectrum. The measurement results are shown as follows.
'H-NMR spectrum (270MHz, CDCls, TMS standard): & 7.58 (s, 1H),
7.57 {s, 1H), 7.45-7.23 (m, 5H), 7.19 (s, 1H), 6.24 (s, 1H),
4.84 (d, 1H), 3.60 (d, 1H), 2.93 (s, 2H), 2.16 (s, 3H), 2.01
(s, 3H), 1.70-1.58 {(m, 8H), 1.37 (s, 3H),1.35 (s, 3H), 1.31 (s,
3H), 1.29 (s, 3H), 1.21 (s, 3H), 1.20 (s, 9H), 1.04 (s, 3H),
0.97 (s, 3H), 0.78 (s, 3H)

FD-MS: m/Z = 625 (M+)
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7.57 (s, 1H), 7.45-7.23 (m 5H), 7.19 (s, 1H), 6.24
(s, 1H), 20 4.84 (d, ‘1H), 3.60 (d, 1H), 2.93 (s, 2H,
2.16 (s, 3H), 2.01 (s, 3H), 1.70-1.58 (m 8H), 1.37
(s, 3H),1.35 (s,. 3H, 1.84s(s, 3H), 1.29 (s, 3H),
1.21 (s, 3H), 1.20 (s, 9H), 1.04 (s, 3H), 0.97 (s,
3H), 0.78 (s, 3H) FD-M5: ml Z = 625(M+) - x 108 (4)

Synt hesi s of _
phehfg/)l npiythetie 3o f - but yl - 2, 5- di et hyl cycl opent adi eny
(1,1
phen#lifle hy1dfe 19=- 0ch @bt y| 50t by i&g&ﬁﬂé&*&f 14qr1, 1
eﬂyl ) ZI rc%nl um d@ﬂﬁl ori de 5 To a Schl elnl?ylt ng

< apes e copatetS s o I A

erc%fgjzlm‘? G}l‘i%l%)l%%t amet hyl - oct ahydr o- di benzo[ b, h] f | uor
enyl) and 20 m_ of dehydrated diethylether were
ch%éd39ﬂalerscéllf@knwag%qpﬂa@%@aﬁet@ea rRUREBHE Whigwer
in an icel/acetone bath, 2.70 m of 1. 54M n-butyl

chig,thidimdextine sol uti on was added, and then stirred
for 48 hours while gradually el evati ng back to room

phertyenpertay Lsee (Aft-asuteppl 2 g-d e tSol Wydipgdhtdadi@ enyl) (1, 1
i ce/ acetone bath, 0.659 g of zirconiumtetrachloride

, 4, 4@, “/H,dﬁedlGl@ét%rﬁétkﬂgﬂé&a%{ydf@%fﬁgnﬁﬁ[H‘@Hrﬁu‘éﬁleh%l

gradual |y el evatin ck to room tenperature. After
Pt B s &Pl &l Wbl
and
extracted W %&xéa%]eél éﬁs% r{/ée]pn;ew vvaés |§:t§%eldlm§gl%§fff ’a
nitrogden atmosphere. Toa solution inan ice/acetone bath, 2.70

ml of 1.54M n-butyl lithium hexane solution was added, and then

stirred for 48 hours while gradually elevating back to room

temperature. After coolingthe solutioninthe ice/acetonebath,
0.659 g of zirconium tetrachloride was added thereto, and

stirred for 39 hours while gradually elevating back to room

temperature. After the solvent was distilled off, the solubles

were extracted with hexane. The solvent was diétilled off, and

the resulting product was recrystallized with pentane. Red

crystals were obtained. The quantity was 142 mg, and the yiéld

was 9.0%. Identification was performed by 'H-NMR spectrum and

FD-MS spectrum. The measurement results are shown as follows.
[0057]

I4-NMR (270MHz, CDCl;, TMS standard): & 7.96 (s, 2H),

/.90~7.80 (m, 2H), 7.55-7.42 (m, 4H), 7.03 (s, 1H), 6.73 (s,
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the resulting product was recrystallized with
pentane. Red crystals were obtained. The quantity
was 142 ng, and the yield 20 was 9.0% Identification
was performed by ' H NVR spggtrum and FD M5 spectrum
The neasurenent results are shown as follows. [0057]
1H NMR (270MHz, CDC13, TMS standard): S 7.96 (s, 2H)
7.90-7.80 (m 2H), 7.55-7.42 (m 4H), 7.03 (s, 1H,
H)p.d31§s(s10) ,119.216.(k§ Gs,),1H)862(21 §8), 3H)79-11. 88 (m,
(s, 3H), 1.79-1.62 (m 8H) , 1.50 (s, 3H) 1.49 (s,
3t|)5@ Js%ﬁés 134'9 s,1380, (s, 443&')5 3}1 2& 4@S§ k!){
3 s, oH),” 1.09 (s, ,

%m B T T ) e 2 ﬁe@a@f@f‘; L)

_Whi ch, had he horoughly purged with nitrogen,
ED %$IrT/£ 4m3 *dqui pped” and 1.00 g of

S|I|ca supported nmet hyl al um noxane (Al = 14.6 WM % was
[Ex3{oRte®. 210 Thereto, 10 ml of dehydrated tol uene was
added at room tenperature, 20 nl of a tol uene
solRiepramdt ik81 iy dfuddrerted Catalyst-
phenyl met hyl ene( 3-t-butyl -2, 5-di met hyl cycl opent adi eny
[)(To & 100 ml three-neck flask, which had been thoroughly
,4,4,7,7,10,10- oct anet hyl - oct ahydr o- di benzo[ b, h] fl uor

purgeéaflw)lzch heeepiLEm, di @c!loﬁrfeqer%ﬂnwg%@\%gyd ER& 1.00 g of
above-nenti onéd Exanp e 1 was added as a

o OSSR T TSR 5L 408,800 13 e
Theﬁék H@g é&?f%nuﬁiﬁégeg §H§QEQ£§Q‘§H§%&M§é“f§3$ﬂ
temperature, 20 ml of a toluene solution of 18.6 mg of the
phenylmethylene (3-t-butyl-2, 5-dimethylcyclopentadienyl} (1,1
,4,4,7,7,10,10—ogtamethylmoctahydro—dibenzo[b,h]fluorenyl)z
irconiumdichloride synthesized by th.e above-mentioned Example
1 was added as a transition metal compound under stirring, and
stirred for 1 hour. The obtainedslurrywas filtered, and powder
on the filter was washed once with 10 ml of dehydrated toluene,
and subsequently washed three times with 10 ml of dehydrated
hexane. The washed powder was dried under reduced pressure for
2 hours teo obtain 0.933 g of powder. The obtained powder was
mixed with 8.40 g of a mineral oil to obtain a slurry of 10.0
wt%. |

[Example 3]

-Propylene/Ethylene Copolymerization-
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and subsequently washed three times with 10 nml of
dehydrated hexane. The washed powder was dried under
reduced pressure for 20 2 hours to obtain 0.933 g of
powder. The obtai ned powderowas mxed with 8.40 g of
a mneral oil to obtain a slurry of 10.0 w%
[ Exanpl e 3] -Propyl ene/ Et hyl ene Copol yneri zati on 110
To an SUS-nade autocl ave having an internal vol une of
20000 @in $hormudhbytpunged ¥ indgbhriogernal0obund of 2000
l'iquid propylene was charged, then heated to 55C

ml tRELsuSHT § ikiRRld Skl hR9rogBe, 8He d B$|g§q93dtﬁ§%%¥lene

aut ocl ave was pressurized wth ethyl'ene gas

wask&{élfﬂ?e% BHOS %%gal']éc{i/ %Pu%@ﬁﬁ% L?ﬁgﬁf‘@f&ﬁﬂ%t&%% g and

aV|ng an i ntern oroughly pu

t h ttached .on th
the llﬁ?%%:reg skt ST e as wroaRy aﬁt o5 SRty oas
hexane solution (Al = 1.0 M
to ?P. F%g%t%ﬂ aPURPRARERES Yad#eda EHE é%r@%r%nqoc%@lyst

autocl ave while pressurizing with nitrogen. Next, to

. having apointernzhavglwgecafaBysn] therongdly epm:fq@zﬂodi@

of a supported <catalyst slurry prepared in the

nitabowe; ment cioness Exabpltee? andthd. Huteml aws, hexanecure
solution (Al = 1.0 M of triisobutylalumnum was

sol@@lﬂ@g,ofamlc@@a@%qfdtr%ttelaeh@ym@la%\éez Whid Lhexane solution
pressurizing with 15 nitrogen to initiate the

AlpDHYQPﬁlzg"égﬁ%%§$§{%$ %MﬁﬂngEhs %%d apd ?harged,to

pol'ymeri zati on Strali” ansu

ene BB s added Lo, Lot nate, the polyrrerjzatiop, ..

pot for charging catalyst, the mixture of 340 mg of & supported
catalyst slurry prepared in the above-mentioned Example 2 and
1.0 mmol of hexane solution (Al = 1.0 M) of triisobutylaluminum
wasadded,andcmargedtxntheéutoclavewhilepressurizingwith
nitroggn to initiate the'polymerization. After carrying out
the polymerization for 5 minutes, a small amount of methanol
was added to terminate the polymerization. The.polymér was
added to an excess methanol added with hYdrochloric acid to
carry out deashing. The resultant polymer was separated by
filtration, and then dried at 80°C for iO hours under reduced
pressure. 22.0 g of the polymer was obtained, and the
polymerization activity was 335 kg-Polymer/mmol-Zr-hr. The
polymer analysis resulted that ethylene content of the polymer

= 29% by mole, [n] = 0.35 dl/g, Mw = 22,000, Mw/Mn = 2.0.
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‘added to an excess net hanol added with hydrochloric

acid to carry out deashing. The resultant polyner

was separated by 20 filtration, and then dried at 80C

for 10 hours under reduceg]jpressure. 22.0 g of the -

pol ymer was obtai ned, and the polynerization

activity was 335 kg-Pol ynmer/mol -Zrhr. The pol yner

anal ysis resulted that ethylene content of the
[Expabyaer] = 29% by nole, [r)] = 0.35dl/g, Mv =

22,000, MV Mnh = 2.0. 111 [Exanple 4]

- Propyd el i i ianes (O Rl B 28t 4 a0 JHe

pol ynmeri-zation was carried out under the sane

conditio I.n t.he V. ple 3,. except .that the

ingliGH e po#ly%ge]{#egglu?rg% aaSSeCEg\A%;Pepareeosdstu rulnzcg‘égt vﬁhteh same

thyl ene gas to 35 kg/cnPG 41 of a supported,
conGLile e JFUFHE Sretarmaanion e fe SHUve: AdiR GHBdLASide of

Exanpl e 2 was used and the pol yneri zati on was )
the eyrfqcd@vsurapopr 8s suri red o5l tiTeE hyBeakeneds fol phekgfers G,

16.8 g and the polynerization activity was 366
341 kys Rof yaresuppmt = &t hea t A0y Thes oot yyresrepratedsiisnn the

resulted that ethylene content of the polynmer = 50%
abowy-ma i€ orddd Exanp 135 2dvh g, uddd ankP£he008e1 - M Mon wvas

2.0. [Exampl e 5] -Propyl ene/ Et hyl ene Copol yneri zati on
cardfed NP EYTBL5ZAE HQRWAS G IHed Yy nggﬁeLh@a§a{l@. 8 g

condition as in the above Exanple 3, except that the
and 'lezﬁﬁi;ﬁy:l r?gxerf zhaf‘cof %g%l’éﬁ\ér%\gaﬁa£ 5%%%9(_5 1 goe_ijmvg # /h mmo 1 _.Z r-hr.

gas
The polymer analysis resulted that ethylene content of the

polymer = 50% by mole, [n] = 0.35dl/g, Mw = 19,000, and Mw/Mn

= 2.0.
[Example 5]

-Propylene/Ethylene Copolymerization-

The polymerization ﬁas carried out under the same
condition as in thé abové Example 3, except that the inside of
thé autoclave waé preésurized with ethylene gas to 40 kg/cm?G,
201 mg of a supported catalyst slurry prepared in the
above-mentioned Example 2 was used and the polymerization was
carried out for 5.5 minutes. The obtained polymer was 16.2 g
and the polymerization activity was 381 kg—Polyfner/mmol-Zr- hr.
The polymer analysis resulted that ethylene content of the
polymer = 54% by mole, [n] = 0.41 dl/g, Mw = 23,000, and Mw/Mn

= 2.2.
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201 ng of a supported catalyst slurry prepared in the
above-nenti oned Exanple 2 was used and the
pol ymeri zation was 20 canried out for 5.5 mnutes.
The obtai ned polynmer was 16.2 g and the
pol ymeri zation activity was 381 kg-Pol ynmer/ mol - Zr hr.
The polyner analysis resulted that ethyl ene content
Exa%%l%h% pol ymer ='54% by nole, [Ti] = 0.41 dl/g, Mwv =
and MV vn = 2.2, 112 [ Exanple 6]
- Pr e BulLk .-Pol rization To a 50 m side-arm
fIa ?8Ugﬁu%kpﬁ%ggalMAFﬁ%n|Progen a magnetic
stlrrer Chl was pl-aced, and 1.02 orted 5
cafald/ab m ew@ 5F@¢%Lrae5d< FHOF%Q%%@W Wgﬁadutmg en,
Exanple 2, 1.0 mmol of hexane sol ution (Al 1.0M of
a maGnetsobwtyra¢n1mhL@nwaﬁipIﬁdﬁdﬁ apfd deﬁﬁd@a@ﬁdiﬁex%WR¥t6d :
were added. The resultant m xture was introduced to
catadRsSUSHIREE et & € nhaNs b dhe-rarttersredd Evwampie f 1.0
2, 000 M thoroughly purged with nitrogen.

-mmolT rrfe@{atrfé%soigtg_%% 9n0f= i qui)dopropyl 898 ¥asa thad ged and

ereto. After the polynerlzatlon was carried out at

5.0 mfcpfi/%gﬁéf m m'c'it %e’xatn?,e é‘t O&c,!l S E@% f@guf{jaﬁ{]qnlxture

purge ermna

ner|zat|on The pol yner was dried under reduced

was pPE§§9P€@ atcgee fe%@r%t%#ﬁé’eogt ﬁgﬁ-
was 228.3 g of the 15 isotactic polypropylene and the

volupeloir PRatn ok hactivghtly wasged45.5h RgTPPEARE| -Thenpatter,

The pol yner analysis resulted that [T)] = 0.99 dl/g,
500 WMw£97:i6004 MaoMylend laandhbngedléhed@to. After the
polymerization.was carried out at 74°C for 490 mj._nutes-, the
autoclave was cooled and propylene was purged to terminate the
polymerization. The :polymer was dried under reduced pressure
at 80°C for 10 hours. The obtainedrp'olymer was 22l8.3 g of the
isotactic polypropylene and the polymerization aetivity was
145.2 kg-PP/mmol-%r-hr. The polymer analysis resulted that [1n]
= 0.99 di/g, Mw =87,000, Mw/Mn = 2.1 and Tm = 148.2°C.
[Example 7]

_-Propyiene Bulk Polymerization-

The polymerization was carried out under the same

condition as in the Example 6, except that 0.343 g of a supported
catalyst slurry prepared in the above-menticned Example 2 was

used and that 0.30 N1 of hydrogen was added after charging 500

g of liquid propylene. The obtained polymer was 348.8 g of the
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[ Exanpl e 7] -Propyl ene Bul k Pol ynerization 20 The
pol yneri zati on was carried out under the sane
condition as in the Exanple 6, except that 0. 343 ¢
of a supported catalyst gigrry prepared in the
above-nenti oned Exanple 2 was wused and that 0.30 N1
of hydrogen was added after charging 500 g of liquid
propyl ene. The obtai ned pol ymer was 348.8 g of the
isolddtikspbaghi6pPObyOr 2RY| €ne BBty hde: Rod ydverd Zatd 8y was
activity was 659.4 kg-PP/ mol -Zrhr. The pol yner
a ' uk-ted. th [
659:22{%?5/ H&M%?NﬁE:ﬂf “oond B%Y[ngsao?ag%sa‘%[ %é\‘?%\:%@lé:f af the
- Propyl ene, Bul k Pol rizati on The_pol rizati S
) o P D o He 00 MR 7 o T th’hér%-\g@c-
.. Exanpl e. 6, except that 0. 199 g of a-supported
[EX%%Eg$y§l slurry prepared in the above-nentioned
Exanple 2 was used and that 0.60 N of hydrogen was
addeldr ey eene Harlgt Rp Boedozatofnt i qui d propyl ene.
The obtai ned polyner was 349.3 g of the isotactic
pol Bips qpyl wieer jareck tdre wed yaeer it zed icart acidedi thhewasame
1136 kg- PP/ nmmol - Zrhr. The pol ynmer anal ysis resulted

cond et ot Hsl in @n83E i1 e MY ex8dpPRBatMVIMD g df  Alshbobed
= 151. 1C. [ Conparative Exanple 1] 15 -Preparation of

£ r I -
car gy RO, Copbish 10 nd O e ik aa e ebbaRke 2 was
usedc'talr{cf %E’za[tog. g@lee%%l R@%g:o%re]% %aglacgje%{ after charging 500
g of liqgid.propylene. The cobtained polymer was 349.3 g of the

isotactic¢ polypropylene and the polymerization activity was

1136 kg-PP/mmol~Zr-hr. The polymer analysis resulted that [n]

= 0.63 di/g, Mw = 51,000, Mw/Mn = 1.9 and Tm = 151.1°C.

[Comparative Example 1]
-Preparation of a Supported Catalyst-

To a 100 ml three-neck flask, which had been thoroughly
purged with nitrogen, a stirrer rod was equipped and 1.01 g of
silica-supported methylaluminoxane (Al= 14.6 wt%) was added.
Thereto, 10 ml of dehydrated toluene was added at room
temperature, 20 ml of a toluene solution of 20.6 mg of the
isopropylidene (3-tert-butyl-5-methylcyclopentadienyl) (fluor
enyl) zirconium dichloride synthesized in accordance with
WO01/27124 was added as a transition metal compound under

stirring, and stirred for 1 hour. The obtained slurry was
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silica-supported nethylalum noxane (Al = 14.6 W% was
added. Thereto, 10 ml of dehydrated tol uene was
added at room 20 tenperature, 20 m of a tol uene
solution of 20.6 ng of thejgsi sopropylidene(3-tert-but
yl -5-nmet hyl cycl opent adi enyl ) (fluor enyl) zirconium
di chl ori de synthesized in accordance with WO01/27124
was added as a transition netal conpound under
filstired ngnd Pddr bhedhkofi itBoUfas The et anredwstHr 1y m1
was 114 filtered, and powder on the filter was
ofd@ﬁ?ﬁ%&ﬂ&?@ofﬁé@elgd@su@ée&@@ﬂgiﬁ%ﬁgh%QHQQQ%zt%ﬁgsw1th'

subsequent [y washed three tinmes wth

10 n?:lgg%g %Eggrggégr}l xa-trhe Wa.[%bae gg\ggtpow 981: %%xlg‘egrun eL{ndle

Fesstre Tor 2 hours t
dpomg The 5 _obt ai ned gomde was m xed w th 8 '

redyfed RESRFHC SoF € OBt RITP Oé?téllf}r?y-g%? glﬁfopﬁk’@}@r The

[ Conpar ati ve Exanpl e 2] -Propyl ene/ Et hyl ene
Obt%%%qimﬁezava%ﬁm@camsw§ rf%é g@taom@%ahmln‘goa?btam

internal volunme of 2000 10 m thoroughly purged with
a shurrpgen, 180D wtdf |iquid propylene was charged,

then heated to 55C under sufficient stirring, and

[Cotberdnsiderafmphe apt ocl ave was pressurized with
ethyl ene gas to 35 kg/cnR2G Subsequently, to a pot

for_whatai e Vetle B NG AN Jhtigfnal vol une of
30 m tﬁg?oudﬁﬁgﬁéurézd mntﬁgﬁ5 nltﬁbgen whi ch mas

o G E AR En A L R gl Bl Lt 6 2000
m1 tg}?atrod@;u&o%rgfedt PEEROPHEYLALLM e podets parnodpylene
was charged, then heated to 55°C under sufficient stirring, and
the inside of the autoclave was pressurized with ethylene gas
to 35 kg/cm’G. Subsequently, to a pot for charging catalyst
having an internal volume of 30 ml thoroughly purged with
nitrogen, which was attachedrdn_the autoclave, a mixture
solutidnof41mLofdehydratedhexaneandlrﬂ_ofhéxanesolution
(Al = 1.0 M) of triisobutylaluﬁinum.was added, and charged to
the autoclave while pfessurizing with nitrogen. Next, to the

pot for charging catalyst, the mixture of 170 mg of a supported

catalyst slurry prepared in the above-mentioned Comparative

‘ Example 1 and 1.0 mmeol of hexane solution (Al = 1.0 M) of

" triisobutylaluminum was added, and charged to the autoclave

while pressurizingwithnitrogen to initiate the polymerization.

After carrying out the polymerization for 5 minutes, a small
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t he autocl ave while pressurizing with nitrogen. Next,
to the pot for charging catalyst, the m xture of 170
ng of a supported 20 catallyst slurry prepared in the
above-nenti oned Conparative Exanple 1 and 1.0 mmo

of hexane solution (Al =1.0 M of
triisobutylal um num was added, and charged to the

amouatit of Inveharvdll e puesiedr tzi ngrmi ot erittreoged yinerization.

initiate the polynerization. After carrying out the

The PBhYAREI aki 9RqEAr +B3 BNWLeSsArgiBbholladgaapunthof
nmet hanol was added to term nate the pol ynerizati on.

nyes ROV A0E AR Lo A0y Srbess mRIaDel, Aoy
vas {ESHLLENL POLVIEL, s copet et e [L LRSS0 P

pressure. 19.6 g of the polyner was obtained, and,
underheepotyferieasion- acty vb ty sl polymer was obtained,
kg- Pol ynmer/ nmmol - Zrhr. The pol yner anal ysis resulted
and fH@boehrlrene taomnt 20t i of t{hea s Paltyrer P&l B3O8 DDl Br-hr .
. [211] ="1.00 dl/g, M~ 74,000, MW M = 2.0. 10

The pSRURarabhyeyEXanpleydk «uProRY! eReyBahk content of the
ol ymeri zation To a 50 m side-arm flask thoroughly

urge | th nitrogen,. a etd ¢ stjrrer chi _ _
polyBrEOE e iy S oot 2 Tumbor e Waraled Brurryn -

prepared in the above-nentioned Conparative 15
2'O'Exarrple 1, 1.0 nmmol of hexane solution (Al = 1.0 M .

.. of triisobutylalmniumand 5.0 nl of dehydrated

[Comparahtveaekeampded3] The resultant ni xture was

i ntroduced to an SUS-nade autocl ave

~Propylene Bulk Polymerization-

Toa 50ml side~arm £lask thoroughly purged with nitrogen,
a magnetic stirrer chip was placed, and 0.262 g of a supported
catalyst slurry prepared in the above-mentioned Comparative

Example 1, 1.0 mmol of hexane ‘solution (Al = 1.0 M) of

triiscbutylalminium and 5.0 ml of dehydrated hexane were added.

The resultant mixture was introduced to an SUS-made autoclave
having the internal volume of 2,000 ml thQroughly purged with
nitrogen. Thereafter, 500 g of liquid propylene was charged
thereto and 0.30 N1 of hydrogen. was added thereto. After
the polymerization_was carried out at 70°C f'or 40 minutes, the
autoclave was cooled and propylene was purged to terminate the

polymerization. - The polymer was dried under reduced pressure

‘at 80°C for 10 hours. The obtained polymer was 171.1 g cf the
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having the internal volune of 2, 000 m thoroughly
purged with nitrogen. Thereafter, 500 g of liquid
propyl ene was charged 20 thereto and 0.30 N of
hydrogen was added theretoleAfter the polynerization
was carried out at 70C for 40 mnutes, the autoclave
was cool ed and propyl ene was purged to term nate the
pol ynmeri zation. The pol ynmer was dried under reduced
isopressuome lyair@HQ drer add theussl yildel ot admedt pol ypers 246
was 171.1 g of the 116 isotactic polypropyl ene and
kg-bbhempek yaRr hzat iR adiipdy MaS 246 HGuRREIMhaLr k. =
The pol yner analysis resulted that [r][] 1.67 dl /g,

16T P B0 S 0T iy DR 8 LB B ABS 192 5G|

ol efin polynerization containing a novel transition

net al conmpound according to the present invention

can give_a hi th ef ficient production of a useful
IndBFBFgﬁlpﬁP$ﬁ%g?b 18 ¥hereby it is extrenely

industrially valuable. 117 CLAIMS 1. A process for

prot®ebHhy an ol efin polyner having a 5 wei ght average

nol €cul ar wei ght of not higher than 97,000 which

conpre sas ap@lsynest oilediane Iomeani s thicnmoaent seh exg @dnovel

from ethylene and a-olefins, in the presence of (A

trafsCeiahydétd DrcopQind RAWEIMFald @ReCOAREESE NnPention
transition netal conpound represented by the

can LAk O RgRIeNer & - f YL 8ahidtion of a useful olefin polymer,

thereby it is extremely industrially wvaluable.
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10 RR 1% R1 R4 R13 R14 Y MJ R12 R5 15 R11 R6 [1]
R10 R9 R8 R7 wherein, R3 is hydrogen, Rl, R2and R4
each is selected froma 20 hydrocarbon group or a
silicon-containing group, each of R5, R6, R7, RS,
RO, Rio, R11, R12, R13 angi;R1l4 which is selected from
hydr ogen, a hydrocarbon group and a
silicon-containing group, mnay be sane or different
fromeach other, and adjcxeasss groups fromR5 to Rl14
may be bonded to each other to forma ring. Mis 25 a
Goup 4 transition netal, Y is a carbon atom Q may
be 118 selected from hal ogen, a hydrocarbon group,
an anionic ligand and a neutral |igand capabl e of
coordinating wwth a lone electron pair, which may be
sel ect ed dridvckbe SR readbi MAtdrOR1c8in didifeeetaving a
conmbination, and j is an integer of | to 4, 5 wherein
weigdic heasigO R 1BBN0AEIwdighet BY | ehe Haghpt OYHrene, c0@ which
The process for producing an ol efin pol ynmer
compAGeekdpAgyedichal Mds chebet middigeeatal ysted ekoR! ef i n

ethylene and ao-olefins, in the presence of (A) a catalyst for
olefin polymerization comprising a transition metal compound

represented by the feollowing general formula [I}:

_'*'[I] |

1

wherein, R’ is hydrogen, R', R’and R*! each is selected from a

hydrocarbon group or a silicon-containing group, each of RS,

R°, R, Ra, R9, RFO, R, R}z, R and RFé, which is selected from
hydrogen, a hydrocarbon group and a silicon-containing group,
may be same or different from each other, and adjacent groups

from R® to R'™ may be bonded to each other to form a ring. M is

a Group 4 transition metal, Y is a carbon atom, Q may be
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pol ymeri zation further conprising: 10 (B) at |east
one conpound selected from (B-1)an organonetallic
conpound, (B-2) an organoal um num oxy-conmpound, and
(B-3) a compound which fornms an ion pair by reacting
with the transition netal %onpound (A). 15 3. The
process for producing an bi’efin pol ynmer according to
claiml1 or 2, wherein the transition metal conpound
present ed .by the 49 r f or mul I]
selefc%ed 3 omehalé/ ed onﬁgg gcarbc%n gfg é alzheanﬁrog%éjsgl %Irld
and RI %gﬁglr%]_g P %andef gn ggt!ey%Pr oFHE ”g er[ha%y 1908 of

al s t ranS| conpound

ch 4 p.the ne ormul & [
EleCtrgﬁ gaﬁrﬁrﬁgiﬁ' i) g %u% +é§%r§-lf %0645%%? mel ation
e QOUS) 25,119 8 The process far prodiping ay
in po yIer accordln %o cla mﬁereln

ansgtiqgﬂye%@ co gg enchORl and R4 in the
Refal “formil'a ['F7°are eac Y IREEhyT B YroupS 6. The
process for producing an olefin polyner according to
any one of claims 1 to 5, wherein the olefin polymer

produced -hgsoae Y& fHY AVehHadsy "R ecWran weightr of not.

D

where1

according to c¢laim 1, wherein the catalyst for olefin
polymerization further comprising:
(B) at least cne compound selected from;
(B-1) an organometallic cbmpound,
(B—Z)aﬁ organcaluminum cxy-compound, and
(B-3) a compound which forms an ion pair by reacting

with the transition metal compound {A).

3. The process for producing an olefin polymer
according to claim 1 ¢r 2, wherein the transition metal
compound represented by the general formula [I] is used in a

form of suppeorted on a support.

4. The process for producing an olefin polymer
according to any one of claims 1 to 3, wherein the transition
metal compound in which R' and R* in the general formula [I]

are each a hydrocarbon group having 1 to 4 carbon atom(s).
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10 I ower than 19,000 and not higher than 97,000. 120
. TRANSI TI ON METAL COVPOUND, OLEFI N POLYMERI ZATI ON
CATALYST, AND PROCESS FOR PRODUCI NG OLEFI N POLYMER
ABSTRACT Provided is a transition netal conpound
novel and useful as a catglyst conponent for olefin
pol yneri zation, a catalyst for olefin polynerization
containing the transition metal conpound, and a '
process for producing an olefin polymer using the
catal yst for polynerization. The transition netal is

;rebﬁreragﬁ%“ ?Qc é’s %rn%REQHE§§%%§%lelhh§oiﬁéJ§WYn%q

acc%?%% gﬁtgué%éﬁa E SekLrefH' 9 (BRI BI Wher&idh1 R3nbSund in

ected rom a hydrocarbon group or
il jconscont u R4 ..ar I 1
i B Pt Ra o 13 10 20" sy b 2t o
nd a silicon-containing group, each of R5, R6, R7,
e, RO, Rio Rl1 R12, Rl13and R14, which is selected
from hydrogen, a hydrocarbon group and a
silicon-containing group, may be sanme or different

gro

6. The process for producing an olefin polymer
according to any one of claims 1 to 5, wherein the olefin
polymer produced has a weight average molecular weight of not

lower than 19,000 and not higher than $7,G000.



fromeach other, and adjacent groups fromR5 to Rl14

may be bonded to each other to formaring. Mis a

Goup 4 transition nmetal, 121 Y is a carbon atom Q

may be sel ected from hal dgén, a hydrocarbon group,

an anionic ligand and a neutral |igand capabl e of

coordinating with a lone electron pair, which nmay be
TRECS PRI METAT] ROMEVURDG OOLEFEN | POL YMERI AA BTN (CATALYST,
" conbi nahPprotEEY FoR PRODUOIRGEOLEFIN RGLYMER

ABSTRACT

Provided is a transition I'net‘al compound novel and useful
as a catalyst component for olefin polymerization, a catalyst
for olefin polymerization containing the transition metal
compound, and a process for producing an olefin polymer using
the catalyst for p;lymerization. The transition metal is
characterized by being repﬁesented by the following general

formula [Il:

RZ R3

1]

wherein, R® is hydrogen, R? is selected from a hydrocarbon group
or a silicon-containing group, R' and R' are selected from a '
hydrocarbon group having 2 to 20 carbon atoms and a
‘silicon-containing group, each of RY, rR®, R, R®, rR?, R!Y?, R,
R, ®*® and R, which is selected from hydrogen, a hydrocarbon
group and a silicen-containing group, may e same or different
from each other, and adj ac-:ent groups fro_m R® to R* may be bonded

to each other to form a ring. M is a Group 4 transition metal,



121

Y is a carbon atom, Qmay be selected frorﬁ halogen, a hydrocarbén
group, an anionic ligand and a neutral ligand capable of

coordinating with a lone electron pair, which may be selected
‘in the same combinatioﬁ or different combination( and j is an

integer of 1 to 4.



