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SF-1452PCT 1 DESCRI PTION TRANSI TI ON METAL COVPOUND,
CATALYST FOR OLEFI N POLYMERI ZATI ON, AND PROCESS FOR
SPRARXENG OLEFIN POLYMER 5 Technical Field [0001]
The present invention relates to-a transition netal
conmpound which is useful as a catal yst conponent for
~olefin polynerization and has a novel specific
structure, a catalyst 10 for ol efin polynerization
contai ning the transitiRESGRAPAION onpound, and a
process for producing an olefin polynmer using the
TRANSHI TN METAD @OMEOUNIS,! CRTALPeT oroondr A% tpor bR ron,
In recent years, a netall ocene conpound has been wel |
known asapnPROEEBSCRERCERAbYEINE dr Lkl Poryvmr
pol ymeri zation. Many studi es have been extensively
. carried out on a process for polynerizing-an olefin
with the use of a netall ocene conpound, 20 especially
0 ro S or stereoregularly polynerizing an
Teé% * S'Lr'f‘{:e the report on an isotactic
polynerlzatlon by W Kam nsky et al (Angew. Chem
Int.{ﬁgpléngl., 24,507 (1985)) has been publi shed.
[ 0003] SF-1452PCT 2
The present invention relates to a transition metal

qompound which,is,usgfulnas a catalyst component for olefin -

‘polymerization and has a novel specific étructure, a ﬁatalyst

for olefin polymerization containing the transition metal

compound,  and a process for producing an olefin polymer using

‘the catalyst for polymerization.

Background_nrt

[0002]

In recent years, a metallocene compound has been well
known;sa}xmmgeneduscatalystforolefinpolymerization. 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 polymerizatioh by
W. Kaminsky et al (Angew. Chem. Int. Ed. Engl., 24,507 (1985))
has been published.

[0003]
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in Whiwhi gh @él%fﬂe‘n?:‘étd)ileng’ﬁ_o E%Elnigg &%dﬁa' %rllu)éisi&%]

It has been known that in the polynerization of an
a-olefin wusing a netall ocene conpound, the
SEtteof@hul arity and the nol ecul ar wei ght of the
obt ai ned a-ol efin polyner vary markedly i by
i ntroduci ng a substituent on a cycl opentadi enyl ring
of the 5 ligand of a netall ocene conpound, or
bridging two cyclopentadienyl rings. [0004] For
exanplteha sirerenakmetrak hat dnet ko mpayne havicAgnao f bgdPdiefin
in which a cyclopentadi enyl ring and a fluorenyl ring
usaimey B0 nprtialgbtdrse Us@tbAmdd AP edie PAAYITRIHIA3L 129 the
catalyst, from the view point of the
mcSt2h A kgt ' I.C L. vpropyl ene_i s
Lﬁl.%fleg!él@hE ¥s + B¥NQGLAN & 8%%@%ﬁﬁo%¥%eﬁ YLy markedly

obtained in"the case of using y
: .adi | L) zi ' dj.chl aride (J
e 85 Bk P e st £18g % che
lig%ﬂ%f&ﬂfylen i.s, obtained in the case of
et 11y r%tnh% SN IR bp &t 57D fawgor enyl )

zirco niumdichloride in which a nmethyl group is
CYGHOPSIIEEH- Y k Heln@-posi ti on of a cycl opent adi eny!
ring [Japanese Unexam ned Patent Application
Publ il@&0i4dn No. H3-193796]; and isotactic 20
pol ypropyl ene is obtained in the case of
di metbyl| arahyl epatidr eletallocene compound having a ligand
but yl cycl opent adi enyl ) (fl uorenyl ) zi rconi um di chl oride™
0 d
1 #ﬁ%nare

I Ca

[ Japanese “Unexam ned Patent Ication

' br@@geﬁﬁiézaZéﬁ]assglgfg§¥¥g%e polymerization catalyst, £from

the view point of the stereoregularity, syndioctactic
polyp;opylene is obtained in the case Qf using
dimééﬁylmethylene (cyclopentadienyl) (fluorenyl)zirconium
dichloride (J. Am. Chem. Soc., 110, 6255(1988)i;hemiisotactic
polypropylene is obtained in the case of 7
dimethylmethylene(3—methylcyclopentadiehyl)(fluorenyl)zirco
nium dichloride in which a methyl group is introduced at the
3-position of a cyclopentadienyl ring [Japanese Unexamined
Patent Application Publication No. H3-193796]; and isotactic
polypropylene is obtained in the case of

dimethylmethylene (3-tert
butylcyclopentadienyl)(fluorenyl)zirconium dichloridé in
which a tert-butyl group is similarly introduced [Japanese

Unexamined Patent Application Publication No. He-122718].
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3 There has been al so di scl osed that pol ypropyl ene

W th inproved isotactic stereoregularity is obtained
SIml4hePEBse of using

di met hyl net hyl ene(3-tert-butyl -5-nmet hyl cycl opent adi eny

1)(3, 6-di-tert-butylfluorenyl)zirconiumdichloride

in which a 5 tert-butyl group is introduced at the 3-

and 6-positions of a fluorenyl ring, as conpared with
Thw-mbgﬁn@lmdisclosed that polypropylene with improved
~di et hyl met hyl ene(3-tert-butyl -5-nethyl cycl opent adi eny
1494ddtimostenydqzd gl gy di £ diord deddQ Dl 124)e of using

[ 0005] 10 Moreover, there has been disclosed that,
d ifrieh s M Ve n PO - D € I,aht, ,

D rsmy T ene Y havii B S pedaryd)

syndi ot actic pol ypropyl ene avi ng

6- e i S ined in.the case of using |, , )
ﬁg%ﬁﬁgﬁ 2%?ﬁ§ﬁ§ﬁ§%§ﬁﬁ%ﬂﬁﬁﬁ%ﬁﬂ%ﬁﬂd %qﬂhﬂﬁ¥$WP¥kﬁm&ﬁﬂl§
£l dichloride in which a bridging part of a

e&%ﬁﬁbfe\ﬁt SRR 115 iR resiugrgl atf theoBenydnd igpdsitions of

R kﬁflaced Wi th a di phenyl net hyl ene bridge, as conpared

P9y e dsleof agsicagpared with the case of using
di met hyl net hyl ene(cycl opent adi enyl ) (fl uorenyl)zirconiu
dime tdiydeditide ne)@parese bungnab-ned Ratr opRRlti:ea g ()) (f1
Publication No. H2-274703); isotactic-hemisotactic 2

uopenyinepycene uraviike 13 Nicheio Ml geylan wei ght is
obt:ained in the case of using :
di phenylpagt hyl ene( 3- (2- adamantyl ) cycl opent adi enyl ) (fl u
oreny 1) zirconiumdichloride in which a bridging

Cammibta B Ehthidee S RIS 0 e
point of the molecular weight, syndiotactic polypropylene
having a higher molecular welght is obtained in the case of using
diphenylmethylene (cyclop_entadienyl) (fluorenyl).zirconium
dichloride in which a bridging part of a cyclopentadienyl ring
and a flucrenyl ring lis Irepla.ced with a diphenylmethylene bridge,
as compar.ed with the case of using
dimethylmethylene (cyclopentadienyl) (fluorenyl) zirconium
dichloride (Japanese Unexamined Patent Application
Publication No. H2-274703); isotactic-hemiisotactic
pblypropylene having a higher molecular welght is obtained in
the case of using
diphenylmethylene (3- (2-adamantyl) cyclopentadienyl) (f'luoreny
l}zirconiumdichloride in which a bridging part is replaced with

a diphenylmethylene bridge, as compared with the case of using
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4 _
di met hyl net hyl ene( 3- (2-adamant yl ) cycl opent adi enyl ) (fl u
SEHreffZ2PA) zirconiumdichloride (O ganonetallics, 21,

934 (2002)); and isotactic 4ol ypropyl ene having a

hi gher nol ecul ar weight is obtained in the case of

using 5

di met hyl met hyl ene(3-tert-butyl-5-nmethyl cycl opent adi eny
dingtfiy Imegrrarlyeine (B (@oridamatitohl) aricdepien twhiieh va ) methykeny

group is also introduced at the 5-position of a

1)eyictopeiniradi @AY bri HBY (O 2§an&REPAT BXL W bh ,t B84 casuPf) ; and

usi ng
1 h en lc n [ I
ébﬂgﬂﬂﬁk!gﬁﬁ}g%fﬁﬁﬁgé aJ%ﬁ %%?%%? h%ge%ﬂia&(u e18ht is

0 Pat ent P bllcatlon No. 2001 526730)

OE&%@%@% |veﬁye fﬁﬁﬁh]jyﬁﬁ?fﬁ%rnnre there has been

d| ed.that, with the use

%Yﬁﬁeﬁ@@ﬂﬁn@dé’*(é‘- etrér-tb%mlw %e@ﬂﬁyw@}@p@aéﬁﬁaémﬁy
) (f1uorenyl)zirconiumdichloride and

u%%ﬁ’éﬁﬂ%@@ﬁ}ﬁl@ndéghﬂr%{ﬂd@t byl wiyttope et yenyd o der elso
~nyl)z irconiumdichloride, in which substituents are
lﬂﬁﬂﬂdmmm@edtathetﬁepaéﬁadﬁmtcﬁO&ib&@ﬂ&p@ﬁtadienyl ring, as

cycl opent adi enyl ring, 20 pol ypropyl ene having a | owner

complaeeidl arithekgBt chgeohiraiRedg as conmpared with that

prepared with the use of

dﬂ%eﬁ%&ﬁ%@%ﬁ&ﬁ&kgq%L%eE%L uz&ﬁ Pcﬁogghgggggﬁbgp%%&%g ¥l)z

uorenyl ) Zi rconi um
lrg;ogggﬂ%eﬁgggg pene! Yol BhpeHe.2PaaLas sYoh( Ehegnen!)
Publication No.'2001—526730), respectively.
10008]

Furthermore, there has been disclosed that, with the use

.of

'dimethylmethylene(3—tert—butyl-Z—methylcyclopentadienyl)(fl

uorenyl)zirconium dichloride and

diphenylmethylene(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 ébtained, as
compared with that prepared with the use of
dimethylmethylene(3—tert~butyl—5mmethylcyclopentadienyl)(fl
uorenyl) zirconium dichloride and

diphenylmethylene(3—methylcyclopentadienyl)(fluorenyl}zirco
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5 niumdichloride, respectively (PCT Japanese

Transl ati on Patent Publication No. 2001-526730, and
SPapbeRET Unexam ned Patent Application Publication

No. H10-226694). [0007] 5 As described above, there

have been many exanples of reports on the netallocene

conpound having a ligand in which a cycl opentadi enyl

ring and a fluorenyl ring are bridged. On the other
n¥ighd;chépoitls, oredpeetkiwd yof PatjReente ssUbstht Ve o9fPatent

the bridging position on a cycl opentadienyl ring are

Pulebi calil copew f izl 1962d130,5 dHROWA Hahals A Uﬁ%&%ﬁ-li%%%?)?atent

conmpound of which adjacent substituent Rl an

A idg i cy entadienyl ring is a

ﬂr%r{et hylﬂ]g)rng%?kgnl I%%%gﬁévomgﬂl@o%?ﬁ%é@i in the general
fornqlgohb] as described below (J. O ganonet.Chem,
677,1£ , (2003), J.Organonet.Chem, 15 689, 2586,
(200§)). The .net al | ocene conmpound is eported to vyield
a syhdi GE5CEiLLeForporex- sherenjiaveoheesr manfeesainglas of
report on synthesis and pol ynerization of a _

TSRS eBehbe wehpdlndehavinmpotin®Rhanthd4a dndydrayiingwaich
substituent of R2 on a cyclopentadienyl ring in the

& ggnérpbntadiehal [ +]nganth katilngréBya kiggngdrd b Wi 2 on
cycl opentadi enyl ring and a fluorenyl ring are

thar btiged nurtd %e%%ﬁ@ﬁﬁoﬁtﬁﬁﬁ KERRS E /UL ééén{rgﬁb53%§§$nt of

per f or mances such netal | ocene conpound have

0]
: th%n%@QW@inﬁoggghgigﬁ?%&g%L%¥c&gSggtEai%ngﬁe%iggrare few.

_ I npr ovenent
Specifically, it is known that a metallocene compound of which

adjacent substituent R! and R?! of bridging position on a
cyclopentadie-ﬁlyl' riné is amethyl groﬁp and R? and IR3 is hydrogen
in the general formula {I] as described below |
(J.Organomet.chem.; 677,133, (2003), J.Organomet.Chem.,

689,2586, (2004)). The metallocene compound.is eported to

- yileld a syndiotactic poly (o-clefin). However, there is no

report on synthesis and polymerization of a metallocene
compound having of R! and Rqand-having a substituent of R? on
a cyclopentadienyl ring in the general formula [I], and having

a ligand in which a cyclopentadienyl ring and a fluorenyl ring

are bridged with a carbon atom. Cdnsequently,theperformances

of such metallocene compound have been unknown.
[0008]

Generally, there is a need for improvement of a



6 polynerization catalyst with the use of these

nmet al | ocene conpounds fromthe viewoint of the
Shol4amtGTati on activity or the like. [Patent Docunent

1] Japanese Unexami ned Paterd 5 Application

Publ i cation No. H3-193796 [ Patent Docunent 2] Japanese

Unexam ned Patent Application Publication No.

H6- 122718 [ Pat ent Docunent 3] WD 01/ 27124 [ Patent
PPomiaterra 4l on agrtredses tUnexanithed WRat eft thkGeAppitatabicene

Publ i cati on No. H2-274703 [ Patent Docunent 5] PCT
cgramese fTvanshatdiewddatens £ t%@?b‘l%le@.ﬁzmlon activity or

2001-526730 [Patent Docunent 6] Japanese Unexani ned
tHatlemne. Application Publication No. H10-226694 15

[ Non- Pat ent Docunent 1] Angew. Chem Int. Ed. Engl

23, SRR (EeIEnt BB e

20 [ Non- Pat ent

1 tal 1. 934 (2002
5 Agguddd EEHZfJ}ﬁ%éﬁﬁaﬁﬁhék%(éﬁé&@?7§ﬁ7,133, (2003)

[ Non- Pat ent Docunent 5]] J. Organonet. Chem, 689, 2586,
(zooifa§an4@Qggmemt 2] Japanese Unexamined Patent

Application Publication No. H6-122718
[Patent Document 3] WO 01/27124
[Patent Docuﬁent 4] Japanese Unexamined Patent
10 Application Publication No. H2-274703
[Patent Document 5] PCT Japanese Translation Patent
Publication No. 2001~526730
[Patent Document 6] Japanese Unexamined Patent

Application Publication No. H10-226694

' 15 [Non-Patent Document .1] Angew. Chem. Int. Ed. Engl.,

24,507 (1985)
[Non-Patent Document 2] J. Am. Chemn. Soc., 110, 6255
(1988)
[Non-Patent Document 3) Organometallics, 21, 934 (2002)
20 [Non-Patent Document 4] J. Organomet._Chem., 677,133{
(2003)
[Non-Patent ﬁocument 5] J. Organomet. Chem., 689,2586,

(2004)
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Di scl osure of the Invention Problemto be Sol ved by

the Invention [0009] It is an object of the present
SFni@h2P6E to provide a 5 useful and novel transition

nmetal conpound as a catal yst7 conponent for olefin

pol ymeri zation, a catalyst for olefin polynerization

containing the transition netal conpound, and a

process for producing an olefin polymer. 10 Means for
Diselopune ngf t bke FEmpdrtdon [ 0010] The present invention

was made in order to solve the above-nentioned '
Pyolibimnto badSolvedppeeis fomshedas the object can

be achi eved by using a useful and novel transition

met al [ddpgpnpound having a ligand in which a fluoreny

ring and a cyclopentadienyl ring having one ot her

subst-is uent._ i i,ti to _both adj.acent sides of the

bri dgﬂe%lﬁgé;ratﬂt sz%gco Ogclrr]éch[?r ipggggn%dslrgrmnygp provide a

nent for olefin polynerization, a catalyst for

ugr i P IEOISRET T 2 3T0h it Aghiag aapaunthsis joratelalst
20 conpound, and a process for producing an olefin

CHEAEIE i ngPlatian dalamesti fadridrhe palatndnistatican clefin
t hereby conpleting the invention. The transition

PO * igmrtpioum d-coft atilned npr eaent rahBYeNbhoRet $1 compound, and
represented by the follow ng general fornmula [I]

a [[O@tHs SHEc BHYEaLE ngRarR31efin polymer.

Means for the Solving the Problems
[0010]

The p;esent invention was made in order to solve the

above-mentioned problems, and it has been found that the okject

can be achieved by using a useful and noﬁel 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 cafalyst
for clefin polymerization containing the transition metai

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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RLRA RI3/YMJ R4 RLI2 Rs RI1 R6 [I] R o R R8 R7
[0012] wherein, R3 is hydrogen, Rl, R2 and R4 each is
Skkel4T4R@ from a hydrocarbon group or a
silicon-containing group, eaxh of R5, 5 R6, R7, RS,
R9, R, R', R12 R13 and R14, which is selected from
hydr ogen, a hydrocarbon group and a silicon-containing
group, - may be sanme or different fromeach other, and
adj aceng2 gr oyps fromR5 to R14 may be bonded to each
ot her to\fo aring. M is a Goup 4 transition
net al , a carbon atom Q may be 10 selected from
hal og@i @tocar bon group, an anionic ligand and a
neut r al nd capabl e of coordinating with a |one
, Which may be selected in the sane

c Tat | on MQy di fferent conbination, and j is an

[ e&g to_4. It is also possible to produce an
ol ef erR%i th high 15 activity by pol ymeri zi ng
one, o --:\ sel ected from ethyl ene and

aRol+ @ Bfesence of.[f] catalyst for olefin
pol y ap-{cont ai ning the transition netal
coRdéuny - 14%PCT 9 Effect of the lnvention

[0012]

. —3 =
wherein, R® is hydrogen, R}, R® and R? each is selected from a

hydrocarbon group or a silicon-containing group, each of R?,

56 p7 p8 59 10 . .
R*, R', R%, R, R"%, RY, R*, R' and R*, which is selected from

hydrogen, a hydrocarbon group and a silicon—containing group,
may be same or different fromreach 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 méy 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 fo 4.

It is also possible to produce an olefin polymer with high
activity by polymerizing one or more monomer selécted from
ethylene and a~olefins in the presence of a catalyst for olefin

polymerization containing the transition metal compound.
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[0013] The transition nmetal conpound according to the

resent invention, which has a ligand in which a
SF+lYe3T ring and a 5 cycl opentadi enyl ring having

one ot her substituent in addition to both adjacent

sides of the bridged part thereof are bridged, is new
for a catal yst conponent for olefin polynerization,

and the use of a catalyst for olefin polynerization
Effartiafl ihe Hoventsinsi ti on metal conmpound provides a
process for producing a 10 useful olefin polymer with

hi gh [@f0fli3gi ency. I n particular, the process is
characterized in that the production of a

| ow mBleegy yweiLgh ] - 1D . wei.ght .ol efin
pol ymer hlgs%ﬁg@ggh%nggéﬁen}:?ﬁ%gu%%ia(nec?&%]gélp FhI&apERsent
; ati v . _quantity of hydrogen than jn the
ey ofaleBoRa s o BRI e bt Hhar T et St 2nd
c Ic %e%ti Or&} %Oglﬂl Hg{ei,nafter, a transition netal

YOG E T EpYesEMP e 1ARA NG RBe AdvAr §EREEALLEDEMI addition

[] exanpl es of the preferred 20 transition netal
toca%%%lﬂﬁ,a%rﬁr 8¢6ss ¢brtherlbdidgeg pelre thansofizaane betdbed,
. conpound of the present invention, a preferred
1senpodineat cd ol papl ayigundrite fbransé £10poIBhRlr :GHMeMdang

of the present invention to a catalyst for olefin
thpohyaeri aatd odl yandoof bnalkh . i

an ol efin pol yrr%r in the Etléﬁllz% Gﬁg%agjgé%%%%éqggglg the

tréakakysh ﬁ@fa@l@&ﬁﬁoﬁR&YEfgéfégé(g]ﬁggggggﬂf%% %diucing a
usefulolefinpolymer‘mUj1highefficiency. In particular, the
process is characterized in that the production of a

lowhmolecularweighto;ndddle-molecularweightolefinpolymer
having a high melting point is possible with a reiatively small

quantity of hydrogen than in the known processes.

Best Mode for Carrying Out the Invention

[0014] |

Hereinafter, a transition metal compound represented by
the above general formula [I], examples of the preferred
transition metal compound, a proéess‘for producing the
transitionnetalcompoundcﬁfthepresentinvention,eapreferred
embodiment for employing the transition metal compdund 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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transition nmetal conpound of the present invention,

wi Il be described one after another. [0015] 5
SErafhs2PCDNn Metal Conpound The transition netal

conpound of the present invegtion is represented by

t he above general fornmula [I] . R3 is hydrogen, R,

R2 and R4 each is selected froma hydrocarbon group or

a silicon-containing group, each of R5, R6, R7, RS,
PREFERIYOR' ch@ aRY 2t Rﬂﬁo&@ﬂlmﬁolMﬁl&dt&&?&@ﬁ%ggnlng the

from hydrogen, a hydrocarbon group and
tsdnhd COTo1C O 8 N AGh @ Q4P Ofl%éoﬁ)or%@ups%@rm ff%.ro%gtlﬁ«ill be

from each other, and adjacent rom
d&%&q%@q%@%f of er to forma ring. Exanples

of t%e above- né%tlon<ﬂjhf§rocarbon group 15 include a
Ilneq{(ﬁﬂﬁln hydr ocar bon group such as a nethyl group,
an ethy roup, an n-propyl group, an allyl group, an
n- but roup, an n-pentyl group, an n-hexyl group,
€ m -octyl group, an n-nonyl

group an n-decanyl group; a branched hydrocarbon

ar OuEh@@ﬁawl&nomsmptabytorgpomd @f 2hd ieduitylinvention

group, an amyl group, a 3-nethyl pentyl group, a
islrépdesthybginpyhe gt géndrd: digriny lpy?yl PQ‘rPé’B d?i'ogen, '
- 1-nmet hyl -1 - propyl butyl group, a 1, 1-propyl butyl X
R'a R1,dndlimetdyd 3-relhwpeapyls group

1-nmet hyl -1 -i sopropyl - 2- netﬁyf6%§p§1h5%r°carbon gF gp or a
sidalddhaly i1 .h DON sgr QUP Such, a8

cycl ope%ﬁ?g g£%§2%ggugycF8 g faﬁ %' ﬁ . RY, R,

12 513
R, R™ and R*, which is selected from hydrogen, a hydrocarbon

T

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—methylpentyl group, a

.1,1-diethylpropyl group, a 1,1-dimethylbutyl group, a

1-methyl-l-propylbutyl group, a 1,l-propylbutyl group, a
1,1-dimethyl-2-methypropyl group, a

1“methyl—1—isopropyl-Z—methylpropylgroup;eacyclicsaturated
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group, a cycl oheptyl group, a cyclooctyl group, a
nor bornyl group, an adamantyl group, a -

Sket AJPEYEI ohexyl group, a nethyl adamanthyl group; a
cyclic unsaturated hydrocarhan group 5 such as a
phenyl group, a tolyl group, a naphthyl group, a
_bi phenyl group, a phenanthryl group, an anthracenyl

~group; a saturated hydrocarbon group substituted by a

hyg§ee¢zres ag ooad eslachyals Of &Aoo g Otp] %uga,s A RRNBHexy1
group, a cumyl group, a |, 1-diphenylethyl group, a
gtohphenyd el diydp iy Duprodo 1Q hejer j ni
PO DUPr o hle}" &%%8%{5@&” &{;?hoc;:)l(:)frnyl

hydr ocar bon group such as a met hoxy
.3] yard PSROXY., gr a Qup, .an
gI\I-Ifri‘;'?hayl am no g}F%u%, n ékﬁ#hﬁ%‘ﬁﬁﬁ?@br pPraif

1.0 group, .a rolyl group, a thienyl
m%# Q}p; %\rﬁ%}l |%oﬁ-reglﬁt’a‘? ﬁ%glﬁr“é’ﬁﬁgt%{ﬁﬂ?%gyﬁmcarbon group
met hyl silyl_ group, a triethylsilyl group, a 15
%y%/ Jsiqliﬂufgr Gup: ot iy |sidaghtdgndugroup, a
Adj acent groups fromR5 to R12 on a fluorenyl ring a
THEl EiTdsy Bopbgohntoriér grouper anaamt g cdxaM ®fip; a
of the substituted fluorenyl group Iike this include
Sad Wertzgl hydreaykbgn qupupasth HENZef & 48K eNY, c 91 O¥Rs @D rated
oct ahydr odi benzof [ uorenyl group, 20 an
hyeticanmidn eataly e Q%I‘%Ofﬂe%Q'ﬁnﬂrogfggu%’ c%ﬂta% group, a

oct anet hyl t et rahydr odi cycl opent’af I'uor ényl™ gro
1,hexgal tddydrodi cycl.o b, hlfl.uorenyl group.
[0016] | et at?g\%@/ﬁer?t ?%ﬁé%@agﬁé}e Pl S LR,
, i.ch is. SE-1452P 12 a substituent on a
he?%glo\gp%ggr{]gé)?lé:&ﬁnlﬁgﬁlbyglfgc%}%qrélggmu? spich as ; methoxy group,

anethoxygroup,aphenoxygroup,afﬁrylgroup,anN—methylamino
group, an N,N-dimethylamino group,‘an Nmphénylamino group, a

pyrrolyl group, a thienyl group; 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 ﬁhe substituted fluorenyl
g;oup like this include a benzofluorenyl group, a
dibenzpfluorenyl gfoup, an octahydrodibenzofluorenyl group,
an octamethyloctahydrodibenzofluorenyl group, an
octamethyltetrahydrodicyclopentafluorenyl group and a
hegamethyltrihydrodicyclopenta[b,h]fluorenyl group.

[0016]

In the abovefmentioned_general formula [I], R%.which is
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hydr ocar bon group having 4 to 20 carbon atons. The
hydr ocarbon group having 4 to 20 carbon atons may be
SExefpPPETed by the above-nentioned hydrocarbon group.
Rl and R4, which are 5 substistuents on a
cyclopentadienyl ring, is preferably a hydrocarbon
group having 1 to 4 carbon aton(s). The hydrocarbon
group having 1 to 4 carbon aton(s) may be exenplified
@ by #iel tabiol eomemt ¢ prBch vyt oAt PON: HPUP: s [ rarhl, 4
R2 is nore preferably a bul ky substituent |like a
hy@recdoid g g@m@phaﬁlﬂ@Mhﬁb%EQEEBW AP, Tﬁe hydrocarbon
nmet hyl adamantyl group etc. Rl and R4 i's

A o a4 sw)sj% <,fjéez%roup, an Ié%ﬁ?/lt 4 cal lf}ll]dc'rr{'aeld %ry the

than Rz I| e a nmet
gbggjmg an_i.so ro gr oup. Fbrpln t he
Herm 15A erl cal C?y G I%véﬁ%s Fhatng B w aitir @rret
S& ubstltuent occupies is small. [0018] In the
HoVe HaH OTibq gRfaraReTAdhAny ] 14ing,y iss rcedanborly o
}1é§0n]Mh|Ch brldgqs bet ween a cycl opent adi enyl ring and
YEIRE IRy BhyrP aﬁgngRJEO%dangn aMvncls )ar eThe hydrocarbon
subs%étuents on Y, is preferably a hydrocarbon group
g o Vﬂﬂ@oiZ@oc&rbaﬂbahomﬁ@ﬂ ) They haraearhan i
having 1 to 20 carbon aton(s) nay be exeonPflé Iﬂ} the

abidve -aieona-omeat | dRcarken group. These groups
may be sane or i fferent fron1 ach ot her and be bonded
SF-1452P6¢T 1 to each other to forma ring. Exanples

of the substituent bonded

R®> is more preferably a bulky substituent like a
tert-butyl group, a methylcycloﬁexyl group, a methyladamantyl
group.etc., R' and R! is more preferably a substituent which
;Ls sterical_ly-smaller than R* like a methyi g}:oup_, 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]

In the above-mentioned general formula [I], Y is a carbon

atom which bridges between a cyClopentadienyl ring and a

fluorenyl ring. R'® and RY, 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
exgmplified'by the above-mentioned hydrocarbon group. These

groups may be same or different from each other and be bonded
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to R13 and R14 each other to forma ring include a
ycl opentyl i dene group, a cycl ohexylidene group, a

SEy%ﬂ%E@%Tylidene group, a fluorenilidene group, a

10- hydr oant hracenyl i dene gregp, a 5

di benzocycl ohept adi enyl i dehe group and the |ike.

[0019] In the above-nentioned general formula [I], M

is a Goup 4 transition netal, and specific exanples
t¢ BecboftharctaderTia rifg. mxampllé@e)fl thesuRIBYu8Lt bonded

sel ected from hal ogen, a 10 hydrocarbon group, an
t@hi oand R't gaoH cantk rar O eudriad ﬂl‘H%aﬂ‘xjcllﬁf@thy%lQ{%nt lidene

coordinating with a | one el ectron palr

selectedydid r ent
gcon% natlyon H&ﬁlﬁ%r@;&#% eger of fetpo j LAfHEN FEOHE

or. different from each

r
f%ﬁéﬁﬁﬂg%ﬁﬁﬁfg e%ﬁnﬁ13ﬁFJ¥W%ﬁﬁ§QL HAe5yen dene ggeup, a
uorlne hIor| hroom ne and iodine. Specific
exeanzci @5 léﬁq #ﬁ‘]’r &G B ansk [thge ltikke .sane as

t he above nmentioned. Specific exanples of the anionic
Ilgaﬁg 1Pdcl ude an al koxy group such as net hoxy,
tert-butoxy and phenoxy; a carboxylate group such as
acet 5ﬂet1aﬁchhbsmoml's:1cme’&0génlefrauaf@r;gupéjq SUCh 8§ a Group
nesyl ate and tosilate; an am de group such as

4 dreeshylanimie;ad) i SPERRY:: |
di phenyl am de; a%d thegl|k§qugggﬂgﬁg¥é%§#%cg§ %?ﬂ#ﬁe Ti,

Zreutsr and lth@é“i@ik%apag'xﬁa Tpgogrdloall % JF]%IMPEJIEI]% glbéﬁij'gﬁd

el ectron pair includ organtc pho
h r hi ne, .SF-1 .
ey onaL R he 20 A Hens| 1gABEANARE AndearpAenyfoand
caESBE% of coordinating with a lone electron pair, which may

be selected in the same combination or different combination.

u 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 methéxy, 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

ligandcapablechcoordinatinguﬁjj1aloneelectronpairinclude

an organic phosphorous compound such as trimethyl phosphine,
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phosphi ne; ethers such as tetrahydrofuran,

di et hyl ether, di oxane and 1, 2-di net hoxyet hane and t he
SH1IZ2D4T | east one Q is preferably hal ogen or an

al kyl group. 5 [0020] Exanpigs of the preferred
transition nmetal conpound of the present invention

i ncl ude ‘

i sopropylidene(3-tert-butyl-2,5-dimethyl cycl opentadi en
Loyl pluosening zi toophemydistdaptides aHd diphenyl methyl
lr%/;I)h?higlyl|dene(i;;tj_tert-butyIQFZ,S-d!aethylcyclopentadle
PhoEohinef;| wahemd )szidhCeRi w6l lFQe -

phenylnethylene(3-tert-butyf-Z?g?angFﬁylgﬁgFg %ﬁ g e

. tert-butyl -2, 5- df etk |
ey ety eaet SR PP TS R kst oy dsetaape ©

: RV ( renyl ) zi rconi i chl oride,
lsn%%ﬁ?ﬁ%%ﬁé&L%%&%§%§>Pgrﬁpbaﬁgb-29598PnethyIcyclopentad
ienyk %éﬁluorenyl)zirconiun1dich|oride,
p-triPP onet hyl phenyl
nmet h IeneiS-tert-butyI-Z,S-dinethylcyclopentadienyl)(f
| uor 8*2HH§%i PE e fhrd dean2tion metal compound of
p-fl uor ophenyl net hyl ene(3-tert-butyl -2, 5-di net hyl cycl o
thgenrtasedtenpipatioor énglider coni um di chl ori de,
p-tert-butyl phenyl net hyl ene(3-tert-butyl-2,5-di nethylc

isgpkopyleaendieayk i | 3z ' L | e, .
bons sl ondcLbuer ol bt sEon R SO By

1ub@@ﬁ?1$51gé§gfgg dPchigfigoyl) (fluorenyl)zirconium

di chl ori de,
cyclohexylidene(3—tert-butyl—2,S~dimethylcyclopentadienyl)(

fluorenyl)zirconium dichloride, -
phenylmethylene(3~tert*butyl~2,5—dimethylcyclopentadienyl){
fluorenyl)zirqonium dichloride,
p-tolylmethylene(3—tert—butyl—2,5—dimethylcyclopentadienyl)
(fluorenyl)zirconium dichloride,
naphthylmethylene(3—tert~butyl—2,5—dimethylcyclopentadienyl
)(fluorenyl)zirconium”diéﬁloride; p-trifluoromethylphenyl
methylene(3—tert—butyl—2,5—dimethylcyclopentadienyi)(fluore
nyl)zirconium dichloride,
p—fluorophenylmethylene(3—tert—butyl—2,5-dimethylcyclopenta
dienyl)(fluorenyl)zirconium dichioride,
p—tert—butylphenylmethylene(3—tert~butyl—2,5~dimethylcyclop
entadienyl)(fluorenyl)zirconium dichloride,

(phenyl)(methyl)methylene(3—tert~butyl~2,5—dimethylcyclopen
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(p-tolyl) (nmethyl)nmethyl ene(3-tert-butyl-2,5-di met hyl cy
cl ope ntadienyl)(fluorenyl)zirconiumdichloride,
SFphéhyPETet hyl ) met hyl ene(3-tert-butyl -2, 5-di met hyl cycl
opent 5 adienyl) (fluorenyl) zisr coni um di chl ori de,
di phenyl net hyl ene(3-tert-butyl -2, 5-di met hyl cycl opent ad
ienyl ) (fluorenyl)zirconiumdichloride,
di - p-tolyl nethyl ene(3-tert-butyl-2,5-di methyl cycl opent
tadienyly(F1ho vanehyt )zdsciom b ¢ xdd ofd de, 10
bls(n}trlfluoronethylphenyl)nethylene(s tert-butyl -
(%fﬁta;}ﬂleyll gydeﬁygzl et Ack enyd Jfd Hugsanyl ) Z| LM Ry 1cyelope
i chloride
ntd&{ P eh | -2, 5-di met hyl
¢ of %%&%49@5H¥?4)2|r lorl

cycl o pentadien uor e coni‘um’di chl ori de, ‘
t n ne(3-tert- butyl 2 5-di ne
bR B e T S Re Y oA L eve Lopent

hl
acg]sg %pbﬁ‘b%?‘%t@)tzéfﬁc%m‘% A odidirgdeyl cycl opent adi eny

I)(fI uorenyl ) zirconi um di chl ori de,
xdéreé((s}tt@mt—mnt;ml 2,/ 5-diietdynydysiciperiradicerny
yI)(f | uorenyl ) zirconium di chl ori de, 20
) Fhlermarathyd ieme(r3-ure idi-dhatod i, 5- di et hyl cycl opent adi en
yl')(f luorenyl)zirconiumdichloride,
dﬂfﬁ*ﬂqmyﬂﬁdﬁHY¥gﬁéijﬂ@@fﬂmﬂﬁﬂ 12255d835%¥%§4%&%8%%%%@ a&ien

nyl ) ( quorenyI)2|rcon|un1d|ch ori

yInatia , Zp%g%%g PFCQH} , 5- di et hyl cycl opent adi

enyl ) SF- uorenyl erconlunmdlchlor|de
f hyl p
bily EL%xH%q %@gbé%h %%nyl 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—tertwbutylphenyl)methylene(3—tert—butyl—2,5—dimethylc.

yclopentadienyl)(fluorenyl}zirconium dichloride,

_isopropylidene(3—tert~butyl~2,5-dieﬁhylcyclobentadienyl)(fl

vorenyl) zirconium dichloride,
cyclohexylidene(3—tert—butyl—2,5~diethylcyclopentadienyl){f
luorenyl) zirconium dichloride,
phenylmethylene(3—tert~butyl-2,S-diethylcyclopentadienyl)(f
luorenyl) zirconium dichloride,
p—tolylmethylene(3—tert-butyl—2,5—diethylcyclopentadienyl)(
fluorenyl)zirconium dichloride,

naphthylmethylene{3—tert~butyl-2,5~diethylcyclopentadienyl)
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met hyl ene(3-tert-butyl -2, 5-diethyl cycl opentadi enyl ) (fl
uor en yI)2|rcon|un1d|chIor|de
Sh=140?@bhenyl met hyl ene(3-tert-butyl -2, 5-di et hyl cycl op
entad 5 ienyl)(fluorenyl)zisconiumdichloride,
p-tert-butyl phenyl net hyl ene(3-tert-butyl-2,5-diethylcy
cl ope ntadienyl)(fluorenyl)zirconiumdichloride,
phenyl) (nmet hyl ) met hyl ene(3-tert-butyl -2, 5-di et hyl cycl
(éﬁﬁgﬁ valdhi s on(ifuinu atderndl Jrzicke; o i -wrp idi Jefdlr@etiery 1 BB eny 1
(p-tolyl)(methyl)nmethyl ene(3-tert-butyl-2,5-diethyl cyc
me igpelrend @ temy oufd iz | @i
(phenyl)(ethyl)netﬁ??gﬁe(s te??gbgggkgg&%agﬁggﬁé I'cy cPoren

3dp&mﬁtoﬁyﬁmyhkmmdgﬁﬁpyl)2|rconlun1d|chlor|de
di phenyl net hyl ene(3-tért - butyl -2, 5- dlethylcyclopentad

- I d I

p%;’ AR RS e Tl gr 1 Sirfreycrspeneatad
%%&%Iu&r%é¥ 2|rcon|un1d|chlor|de
e R R NANEh P FRe OFyHene( 3-tert - but yl - 2, 5

-d et hyl.cycl opent adi enyl ) (fl.uor enyl ) zi r coni um
jﬁﬁﬂﬂjaqtgé %g@ylmethylene(3 —tert-butyl-2,5-diethylcyclope

bi s(p-chl orophenyl met hyl ene) (3-tert-butyl-2,5-diethylc
nt@@u&pyléﬁﬁéupgayvﬂothmabamum)aubﬁmammaédlchlorlde
bi s(p-tert-butyl phenyl) met hyl ene(3-tert-"butyl-2,5-di et
(phyhgy) (nkopen) adiapykhefbueseryb)zifconsumd
i sopropylidene(3-tert-butyl-2- ethyk 5- et hyl E§2F8g2g§ ent

addie@py) $Ei&6§88§1 3{rclhbhhugs gayL)ziLconi um

dichlorid

_(p tolyl)(methyl)methylene(3—tert-butyl—2,5~diethylcyclopen

tadienyl) (fluorenyl)zirconium dichloride,
(phgnyl)(ethyl)methylene(3—tert—butyl—2,SQdiethylcyclopenta
dienyl)(fluofenyl)zirconium dichloride,
diphenylmethylene{3—tert~butyl~2,5—diethylcyclopenfadienyl)

(fluorenyl)zirconium dichlorige,

' ,di~p—tolylmethylene(3—tert—butyl—2,5~diethylcyclopentadieny

1) {fluorenyl) zirconium dichloride,
bis(m-trifluoromethylphenyl)methylene(3—tert—butyl—2,5—diet
hylcyclopentadienyl){fiuorenyl)zirconium dichloride,
bis{p—chlorophenylmethylene)(3—tert—butyl~2,5*diethylcyclop
entadienyl)(fluorenyi)zirconium‘dichloride,
bis(p—tert—butylphenyl)methylene(3—tert“butyl—2,S—diethylcy
clopentadienyl)(fluorenyl)zirconium dichloride,

isopropylidene(3~tert—butyl~2—ethyl;S—methylcyclopentadieny
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cycl ohexyl i dene(3-tert-butyl -2-ethyl-5-nmethyl cycl opent
adien yl)(fluorenyl)zirconiumdichloride,
SHhehy BET hyl ene(3-tert-butyl - 2-et hyl - 5- met hyl cycl opent
adien 5 yl)(fluorenyl)zirconpum di chl ori de,
p-tol yl met hyl ene(3-tent-butyl -2-ethyl -5-net hyl cycl open
tadie nyl)(fluorenyl)zirconiumdichloride,
napht hyl met hyl ene( 3-tert-butyl -2-et hyl -5-nmet hyl cycl ope
1 ntBdiorenmyl ) £t e vy | JiziHcaniden di chl ori de, 10
p-trifluoronethyl phenyl
cyrel dtyd sepiel Bertee 8 -t vl A- et il 1By RN -
1)(f1 uorenyl?iircomlﬁ%ﬁ%iﬁ%%ﬁﬁ%ﬁ?dﬂﬂéﬁﬂvl dﬂ%ﬂ%gélen
- ﬁlugfggygy 4 | 3.1.ert.- butyl - 2- et hyl - 5-nmet hyl c
yl?c{ op ent agiéelﬁ%}{lfﬁﬁlgbﬁ%ﬂ%ayedoni um di chl oride, 15

180t hutyl phenyl et hyl ene(3-tert-butyl - 2- et hyl - 5- met
e R SR R R larer vh el aviehipeerdedien

(,phenyl thyl ) met hyl ene(3-tent-butyl -2-et hyl -5-met hy
Yhe Qeaéigi%ﬁ%QQQHBQWIQhégﬁﬁﬂﬁﬂﬁ,rconiun1dich|oride,
(p-tolyl)(nmethyl)nmethylene(3-tert-butyl-2-ethyl-5-neth
péﬁQﬁﬁ%Wﬁ%?MﬂﬁﬂﬂQﬁﬁHﬁ?ﬂfﬁ@ﬁwueﬁeﬂympﬂFﬁeﬁﬁkhﬁﬂcyclopentadie
i chl oride,
nylphenyorentiy |z)imeidn en el 3 eftidkyt yl - 2- et hyl - 5- et hy|
cyclo pentadienyl) (fluorenyl)zirconium dichloride,
naBhgyleTR N RNS FeteNbub YLl Er Bl AV bR AR B, 6Y 6p 8RB as

ntadi enyl)(fluorenyl)zirconiumdrchlori

- en E?é??é?g%ﬁé?ﬁfﬁéﬁgPéypeQ%PB&PﬁﬁgffethyI-5-nethy|cyc|o

p~E§9&§uoromethylphenyl
methylene(3—tert—butyl—2—ethyl~5—methylcyclopentadienyl)(fl
uorenyl) zirconium dichloride,
p—fluorophenylmethflene(3~tert—butyl—2—ethyl—Snmethylcyclop
entadienyl)(fluorenyl)zirconium dichloride,
p—tert—butylphenylmethylene(3—tert—butyl—Z—ethyl—5-methylcy
clopentadienyl)(fluorenyl)zirconium dichloride, |

(phenyl)(methyl)methylene(3—tert—butyl—2—ethyl-S—methylcycl

'opentadienyl)(fluorenyl)zirconium dichloride,

(p—ﬁolyl)(methyl)methylene(3—tert—butyl—2~ethyl—5-methylcyc
lopentadienyl)(fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3—tert~butyl—2~ethyl—5—methylcyclo
pentadienyl) (fluorenyl) zirconium dichloride,
diphenylmethylene(3—tert—butyl—Z—ethyl—5—methylcyclopentadi

enyl} (fluorenyl) zirconium dichloride,
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di enyl ) (fl uorenyl)zirconi um di chl ori de,
bi s(mtrifluoronethyl phenyl)nethyl ene(3-tert-butyl-2-e
SEHA32BCTet hyl cycl opent adi enyl ) (f1 uor enyl ) zi r coni um
dichloride, 5 18
bi s(p- chl orophenyl net hyl ene) (3-tert-butyl -2-ethyl-5-ne
thylc vycl opentadienyl) (fluorenyl)zirconi um
di chlori de,
diyiRs(tk ene e epBernpnomiting lere(chHyar- S~ het vk 2vell Byknta
-5-me thyl cycl opentadienyl) (fluorenyl)zirconi um
diginghlloffildmrenyl) zirconium dichloride,
i sopropylidene(2,3,5-trinethylcycl opentadienyl)(fluore
b iyt r i¥0 o reaaich gihe bl an ide, _ - o
cyclohexylidene(2?%%%%???%3%%ﬂ¥%ﬁﬂeé8eﬁFgéi8H§V}(?|SBPYl“

| ohexyl i dene(2, 3, o {1 1o peritadi en i

Ry Fae s S8 APy FdpERPAURe A FPLPFiG
enyl )izt .coni um di chlori de, 15

o R SN ar 2 L 85 S0P ey BRSHaneaaE by FCRb By Lc

renyl = )zircqgniumdichloride,
YA RRREhFosnRH dfdporensly rilmeomyay di opeénradeenyl ) (f1 u
oreny 1)zirconiumdichloride, p-trifluoronethyl phenyl
blﬁé?hﬁﬁéﬁe@@ﬁ@ySphehménmytnyabnaqBpaékenyhiQILQOégHyh)g_me
ircon 20 iumdichloride,
thyltludoophenylisayhyl eneb2e3y2) ba kAL bYhCYELRPSPE adi eny
[)(fl uorenyl) zirconiumdichloride,

isppkepyibdbylb@b?BY!S@EM&@HE%}%&?%%PEH:ggig%ﬁ}iggg@(e\géﬁgl) z

ienyl ) (fluorenyl)zirconi ori

ir&BReN! h(RRY RYL yaet hyl ene(2, 3, 5-trimet hyl cycl opent adi e
- nyl)( ’

cyclohexylidene(2,3,5—trimethylcyclopentadienyl)(fluorenyl)
zirconium dichloride,
phenylmethylene(2,3,5utrimethylcyclopentadienyl)(fluorenyl)

zirconium dichloride,

| p—tolylmethylene(2,3,5—trimethylcyclopentadienyl)(fluorenyl

-)zirconium dichloride,
naphfhylmethylene(2,3,5—trimethylcyclopentadienyl)(fluoreny
1)zirconium dichloride, p-trifluoromethylphenyl
methylene(2,3,5—trimethylcyclopentadienyl)(fluorenyl)zircon
ium dichloride,
p—fluorophenylmethylene(2,3,5~trimethylcyclopentadienyl)(fl
uorenyl)zirconium dichloride,
p—tert—butylphenylmethylene(2,3,5—trimethylcyclopentadienyl

)(fludrenyl)zirconium dichloride,
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| dime(rfylrﬂamrsemde)(zzi,m@ﬂmn@tq?

fluorenyl)zirconium di chl ori de,
(p-tolyl)(nmethyl)nethylene(2,3,5-trinethyl cycl opent ad
SEnyKkP2PCEl uorenyl ) zirconiumdichloride, 5

(phenyl) (et hyl ) net hyl ene(2, 3,p-trinet hyl cycl opentadi en
yl')(f luorenyl)zirconiumdichloride, -

di phenyl net hyl ene(2, 3, 5-trinmet hyl cycl opentadi enyl ) (flu
(ogeny 1) zi rconi um di chl ori de,

dhepyi bl(iyé ey hytherief LeBe 2§ 81 &M%L RO ' ) (f
luore 10 nyl)zirconiun1gi£hfg$?g%# B &5Eﬁ¥gﬁgény1)(

fhiustenylj £1 pesomet hy] phegy! §§thylene(2,3;5-trinethylc

ycl op entadienyl) (fluoreny i rconi um di chl ori de,

' i 5 I 2,3,5-tri hyl I |
S B P T RS At 3 s 158 oo Opendiadieny)

i -tert-butyl phenyl)nethyl ene(2, 3,5-trinmethyl cycl op
(ﬁgﬁééknfiﬂﬁAS?%h%ﬂw 3% %Edmi um di chl ori de,

(isqfrfp | i-dene( 3-i sopropyl -2, 5-di net hyl cycl opent adi eny
95? yl) Qﬁ%ﬂ@%ﬁhkkﬂﬂ&ﬂﬁxﬁxﬂﬁtrimhthylcyclopentadienyl)(f
cycl ohexyl i dene( 3-i sopropyl -2, 5-di net hyl cycl opent adi en

LyAngFy Doz d ngeamenan ozl arclend i ,di chl or i de,
phenyl met hyl ene( 3-i sopropyl - 2, 5-di net hyl cycl opent adi en

1y :
p-tol yl net hyl ene( 3-i sopropyl - 5?§ﬁ§§fﬁ§F€§€P8&éA?&&P&eny

1)yl ndon ifur @@y lohZigeconi um di chl ori de, SF-1452PCT 20
napht hyl net hyl ene(3-i'sopropyl - 2, 5- di et hyl cycl opent ad

dﬂﬂﬁdaolylmethylene(2,3,5—trimethylcyclopentadienyl)(fluore

nyl) zirconium dichloride,
bis(m—?rifluoromethylphenyl)methylene(2,3,5—trimethylcyclop
eétaQienyl)(fluorenyl)zirconium dichloride,
bis(p~chlorophenylmethylene)(2,3,5—trimethylcyclopentadieny
1) (fluorenyl)zirconium dichloride,
bis(p—tert—butylphenyl)methylene(2,3,5—trimethylcyclopentad
ienyl) (fluorenyl) zirconium dichloride,
isopropylidene(3-isopropyl—2,5—dimethylcyclopentadienyl)(fl
uorenyl)zirconium dichloride,
cyclohexylidene(3—isopropyl—2,5—dimethylcyclopentadienyl)(f
luorenyl) zirconium dichloride,
phenylmethylene(3—isopropyl~2,5—dimethylcyclopentadienyl)(f
luorenyl) zirconium dichloride,
p—tolylmethylene(3—isopropyl—2,S—dimethylcyclopentadienyl)(

fluo:enyl)zirconium dichloride,
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(fluorenyl)zirconiumdi chl ori de,
Eétrifluoronethylphenyl
Shet hyEBAB( 3-i sopropyl - 2, 5- di net hyl cycl opent adi enyl ) (f |
uoren yl)zirconiumdichlorige, 5
p- f 1 uor ophenyl net hyl ene( 3-i sopropyl -2, 5-di net hyl cycl op
entad ienyl)(fluorenyl)zirconiumdichloride,
g-tert-butyl henyl nmet hyl ene( 3-i sopropyl - 2, 5-di net hyl cy
NPy L ey 931 s ey )4 roaningomi Y it adi eny 1)
(éghen%;%fggihyl)nethylene(3-isopropy|-2,5-dinethylcycl
e 1oy Y | diostelrd s)erd - ORI i 1q IHRphe:
(p-tolyl)(nethyl)nethylene(3-isgg?%pyﬁggﬁg%%?ﬁgﬁﬁyﬁgf%
metpelend @H i odduor )7 j i chl_qr.i de
(phenyl)(etﬁ?%%né??yléﬁg%g%%%gﬁgyﬁ%ﬁréé%ﬁﬁﬁﬂ%ﬁﬁ%ﬁ)éf&ﬁ8ren

y e @ ol 80 Dl darenyl ) zi rconi um di chl ori de, 15
-dipheﬁylnethflene fggopropyl-Z,S-dinethylcyclopentad

fl [ ),zi i.um di chl_or.i de,
A G G R SN —
. di qy:qﬁg fl uorenyl)zirconi um di chl ori de,
lﬁﬂi&rﬁ ISGTe e tisAngveEn P cidomidene ( 3- i sopr opyl - 2, 5-

di met 20 hyl cycl opent adi enyl ) (f1 uorenyl ) zirconi um
P7£Qﬂﬂ79qu§phenylmethylene(3—isopropyl—2,5—dimethylcyclope
bi s( p- chl or ophenyl net hyl ene) ( 3-i sopropyl -2, 5-di net hyl ¢

ntedliepyleritadoeryly)l( ideoany) aire9Bi-yardi chl ori de,
bi s(p-tert-butyl phenyl) et hyl ene(3-i sopropyl -2, 5-di net
(chyhey) (ebenont adkagulhilbuotepyb)sh L5OBLUM LR QL LIS re
2dssAp1oRYh LE2BR(S) LI EBHRNL S Xh15, Pad! Mt hy! cycl openta
i eny _ .

(pmtolyl)(methyl)methylene(3—isopropyl~2,5~dimethylcyclopen

tadienyl) (fluorenyl) zirconium dichloride,

‘(phenyl)(ethyl)methylene(3—isopropyl—2,S—dimethylcyclopenta

dienyl) {fluorenyl)zirconium dichloride,

.diphenylmethylene(3#isopropyl—2,5fdimethylcyclopentadienyl)

(fluorenyl)ziréonium diéﬁldride,
di—p—tolylmethylene(3—isopropyl—2,5—dimethylcyclopentadieny
1) (fluorenyl) zirconium dichleoride,
bis(m-trifluoromethylphenyl)methylene(3—isoprobyl—2,5—dimet
hylcyClopéntadienyl)(fluorenyl)zirconium dichloride,

bis(p—chlorophenylmethylene)(3~isopropyl—2,S—dimethylcyclop

 entadienyl) (fluorenyl) zirconium dichloride,

bis(p—tert—butylphenyl)methylene(3—isopropyl—2,5—dimethylcy

clopentadienyl)(fluorenyl)zirconium dichloride,



10

15

20

1) (f1 uor enyl ) zi r coni um di chl ori de,
cyclohexflidene(3-trinethylsiIyI-2,5-dinethylcyclopent
SBat &¥2PST ) (f1 uorenyl ) zi rconi um di chl ori de, 5
phenyl et hyl ene(3-tri net hyl il yl - 2, 5- di net hyl cycl opent
adien yl)(fluorenyl)zirconiumdichloride,
p-tol yl met hyl ene(3-trinethylsilyl-2,5-di nethyl cycl open
.tadie nyl)(fluorenyl)zirconiumdichloride,
L PRI FRATHY | Trie Bne fhye iyt isi A i ~2i e tdiyityylcpyeltape eny
ntadi 10 enyl) (fl uorenyl)zirconi umdichl oride,
Ll frudtenylonet tydmphenydichloride,
nmet hyl ene(3-trinmet hyl silyl-2,5-di net hyl cycl opent adi eny
cy9YdHex ylordmd )2 ean 1y di;ah)ar de.gy -
p- f 1 uor ophenyl net hyl ene 3-f}$LetHyuﬂﬁ%ﬁﬁgz%§Xﬁlﬁ€FH§Fglen
y Vel R ok B0t 45%?“’ I [.)zi rconi um di chl ori de;
p-tert-bdﬁ?ﬁ%ﬁény &gﬁLfﬁgﬁggﬁyf%?nethylsiIyI-2,5-dinet
I nt adi.enyl ) (fl.ugrenyl ) zirconi um di chl oride,
PRD e]%“ﬁt)%(yﬁe%ﬁwey_ rFe“tJ%‘iff W&F&-%Yﬁi'@?aéﬁﬂlgqqtﬂﬂ@ml@métﬁgilen
Yllig(yfciluor%%eyq_t)azdilrecrg)){'lli)u(nr ldli%ﬂﬁg)gi)dél,r coni um di .Chl ori de,
(p-tolyl)(methyl)methylene(3-trinmethylsilyl-2,5-dinmeth

| PHdyd meftdyd emediSeri ipnefihydse Ayl )-2i, Seaiimerhgil ehlobbest adie

(phenyl) (et hyl ) net hyl ene(3-tri net hyl silyl-2,5-di net hyl
nygydlfd uopentyddizdmplon(ifimuarenybyzigeconi um di chl ori de,
di phenyl net hyl ene(3-trinet hyl silyl-2,5-dinmethyl cycl ope

nag??ﬁ?é??éi?@%ﬁ@?32%ri%%¥hkﬁgkﬁ9ﬁeﬁ¥%Léﬁﬁggﬂbﬂgbclopentadi
enyl) (fluorenyl)zirconium dichloride,
p;trifluoromethylphenyl
methylene(3—trimethylsilyl—2,5—dimethylcyclopentadiényl)(fl
uorenyl) zirconium dichloride,
p-fluorophenylmethylene(3—trimethylsilyl-2,S—dimethyléyclop

entadienyl) (fluorenyl) zirconium dichloride,

p—tert—butylphenylmethylene(3—trimethylsilyl~2,5—dimethylcy

-clopentadienyl)(fluorenyl)zirconium dichloride,

(phenyl)(methyl)methylene(3—trimethylsilyl-2,S—dimethylcycl
opentadienyl) (fluorenyl) zirconium dichloride,
(p—tolyl)(methyl)methylene(3—trimethylsilyl-2,S—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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di -p-tolylnethylene(3-trinethylsilyi-2,5-dinethylcyclo
enta dienyl)(fluorenyl)zirconiumdichloride,

S%&%i%@?@?fluoronethylphenyl)nethylene(s-trinethylsilyl
-2,5 5 di met hyl cycl opent adi eayl ) (fl uorenyl) zi rconi um
di chl ori de,
bi s( p- chl orophenyl net hyl ene) (3-trinethylsilyl-2,5-dinme
thzlc ycl opent adi enyl ) (fl uorenyl ) zi rconi um

e ohibrieenyl) zirconium dichloride,
bis(p-tert-butyl phenyl) nethyl ene(3-trinmethylsilyl-2,5-

dﬁﬁgﬁﬁOlX%?33%§fﬁnﬁmzﬂhnﬂm@@dyﬂgﬁmy@pﬁ}Eadﬁﬁ%%h§qbyclopenta
i chl oride,

d diegpprofll ucteneti3-BhemH i %ﬁ@_h@ﬂﬂe‘iyc' opent adi enyl ) (
fluor enyl)zirconi um dichloride,

b iGyed-ahexeld Aenel3; I 5-di net hyl_cycl opent adi enyl
(f?to ?%%@I)Z|;%gﬂ&%%% Fﬁﬁ%ﬁﬂiﬁ%ﬂéﬁ3;%r}m6thy181ly{—£,5—
; vyl ene( 3-.phenyl -2, 5- di met hyl cycl opent adi enyl )

d%ﬁ%ﬁﬁyﬂgggxwﬁﬁﬂ %ﬂﬁ%ﬂ§ﬂ¥Jﬁﬁ&P&ﬁP&#ﬁ&éFconlum dichloride,

bithQ| hneth | ene( 3- phenyl -2, 5-di met hyl cycl opent adi enyl
PG eRNSRiledhivdang) dBHoriitethylsilyl-2, 5-dimethylc
napht hyl met hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi eny '

YCPPP@Pta@éﬁ@wﬁnXiumo@nhgmvdﬁcbbnﬁudedichloride,
p-trifluoronethyl phenyl 20

- bigdphyeenepdyiphphy?) hedhyrthyloyek-onerhadienyt 14T UG v

enyl) zirconiumdichloride,

hymeybmopeghaaybﬁgnmxk@ﬁéééﬁPE?EX%Féﬁﬁgg:gg&ﬁY&EY&&?pent

adien yl)(fluorenyl)zirconi um
i hyl 3- | -2, 5-dj hyl I
it o e A T T T e e
en919QEQEBHEUm dichloride,

cyclohexylidéne(3~phenyl~2,5—dimethylcyclopentadienyl)(fluo
‘renyl)zirconium dichloride,

.'phenylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(fluo

renyl)zirconium dichloride,
p—tolylmethylene(3—phenyl—2,5—dimethylcyclopeﬁtadienyl)(flu
orenyl}zirconium dichloride,
naphthylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(fl
uorenyl)éirconiuﬁ dichloride, p-trifluoromethylphenyl
methylene(3-phenyl~2,5—dimethylcyclopentadienyl)(fluorenyl)
zirconium dichloride,
p—fluorophenylmethylene(3-phenyl—2,S—dimethylcyclopentadien

yl) (fluorenyl) zirconium dichloride,

p—tert~butylphenylmethylene(3—phenyl—2,5—dimethylcyclopenta
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(phenyl) ( thyl)nethylene(s phenyl 2, 5-di net hyl cycl ope
ntadi__enyl) (f luorenyl) zirconiumdichloride,
S%blf%@§¢?(nﬁ hyl ) met hyl ene( 3- phenyl - 2, 5- di net hyl cycl op

t
entad 5 ienyl) (fluorenyl)zi B8oni um di chl ori de,
(phenyl) (et hyl ) met hyl ene( 3- phenyl - 2, 5-di net hyl cycl open
tadie nyl) (f luorenyl) Z|rcon|un1dichloride
g hﬁnylnethylene(s phenyl - 2, 5- di met hyl cycl opent adi eny
Jt%%f LYy iziassnimmdiciitord dele, 10
-p-tolylnethylene(S phenyl - 2, 5- di net hyl cycl opent adi e
(Rigny L) ﬂWﬂﬂn@ﬁwﬁﬁhyﬂEﬂ@lﬁﬂpﬁdﬂﬁﬂﬂz(ﬂidlmethylcyclopentadl
bis(mtrifluoronethyl phenyl) met hyl ene( 3- phenyl - - di
ergtly( £ Lwyedropgritiadioanyh (ildarsnye),zi rconi um
di chl ori de,
(it 0@ RNG ALl et RS J)p(n eny tn
opent” 15 adlengl)(?ﬁtg¥%nyl %?gnh?déléigﬁ g%lo%entad
Riy(P hen met hyl - phenyl - 2, 5 di net hyl
. cﬁl o(ﬂl%é’rﬁeaﬁ’% Ff?%rlkd “)eli’ mi um di chl or i de,
pyl.i d adamant yl et hyl ) - 2, 5- di net hyl cycl ope
13 S (FHGB&%E?P)?FP@@WWGW@dﬁcﬁﬂmﬁtdElCQOlOpentadle

| oy ﬁclohexylldene(B (adamantyl net hyl ) - 2, 5- dlnethylcyclop

£duoremyll) eirgenanyl Pichdomiidem, di-chl ori de,
phenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-di net hyl cycl op
dighead Lrieshyllpatl(Gephagl)Lzil 6ea|lm@td§,@lay@£b9§ntadl enyl) (£1
p-tol yl net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di met hyl cycl o

uopentd ) SErt4h2ReTd24n16di-enxl ) (f1 uorenyl ) zi rconi um

di chl ori de,
di-p- tolylmethylene(3—phenyl—2,5—dimethylcyclopentadienyl)(
fluorenyl)zircohium dichloride,

bis(m—trifluoromethylphenyl)methyléne(3—phenyl—2,5—dimethyl

cyclopentadlenyl)(fluorenyl)21rconlum dlchlorlde,

© bis(p- chlorophenylmethylene)(3—phenyl 2,5- dlmethylcyclOpent

adienyl)(fluorenyl)zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3-phenyl-2,5—dime£hylcyclo
pentadienyl) (fluorenyl)zirconium dichloride,
isopropylidene(3—(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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napht hyl et hyl ene( 3- (adamant yl net hyl ) - 2, 5- di net hyl cycl
op ent adi enyl ) (fluorenyl) Z|rcon|un1d|chlor|de

SEF% $38%0r onet hyl phenyl 5

met hyl ene( 3- (adamant yl et hyb}- 2, 5- di et hyl cycl opent ad

enyl) (fluorenyl)zirconiumdichloride,

p- f I uor ophenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-di neth
Icyc | opent adi enyl ) (fl uorenyl)zirconium di chl ori de,
2118k It Cidutopiepiydn v inetanyilven (i Hladarmnt y| met hyl ) - 2, 5- di

nethy 10 I cycl opent adi enyl ) (fl uorenyl ) zi rconi um

nafthetldmiedéy lene (3- (adamantylmethyl) 2,5-dimethyl
(phenyl)(nethyl)nethylene(3 (ada%ﬁntylnetﬁmﬁ ¥ gygl ent

adigyd ) yralepentadi-aMHG il e el 4l l4ECo ni um
di chl ori de,

teql | ene( 3- (adamant yl net hyl ) -2, 5-di m
pug?ﬁiqux%%%ﬁ gikégﬁ nil)(ffuo&enyl)zchoniu¥1)
[
mé% nyﬁ)?etﬁ FIRABEREAEY3) Rd EndAngERELRY ) opeBt diirenyl)
fﬂ ﬁy ﬁlopentadlenyl)gfluorenyl)2|rconlun1d|chlor|de
xﬁ SRV Bt RGPRABI3 i gaamantel, met hyl ) - 2, 5 di et hyl cycl
gpent adienyl) (fluorenyl)zirconiumdichloride,
“é#ﬂﬁrpgh9nﬁémhyhgme@a (Badadanbyik FRibyhy1 2. 5- gLagﬁgyhyycyc
cl ope 20 ntadlenyl)(fluorenyl)2|rconlun1d|chlor|de
1ODF§€gﬂtenﬁluofbaethnbmmgmybbﬂﬁhﬁyaﬁeﬁi§riéga”3”ty'”Eth
y
priSrd- IRt hybkyey DREEAPILADY L (LLURLEEVI AELAGPI Y dimecny

dichlorid
lﬂ"ﬁ%% PesLaLarbeIVIEL L S0P Befatammgt A rmL i) 2S¢
ey LT TREr S 15 it heen oy keatnahl v2 rbtditg iy Lo
yclopentadlenyl)(fluorenyl)zirconiug 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—p—tolylmethylene(3—(adamantylmethyl)~2,5—dimethylcyclope

ntadienyl){fluorenyl)zirconium dichloride,

bis(m—trifluoromethylphenyl)methylene(3—(adamantylmethyl)-Z

',5—dimethylcyclopentadienyl)(fluorenyl)zirconium dichloride,

bis(p—chlorophenylmethylene)(3—(adamantylmethyl)—2,S—dimeth

_ylcyclopentadienyl)(fluorenyl)zirconium dichloride,
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met hyl cycl opent adi enyl ) (f1 uorenyl ) zi rconi um
di chl ori de, :

SF %ﬁgﬁidene(3-tert-buty|-2,5-dinethylcyclopentadien
yl)(2 ,7-di-tert-butylfluocZ&nyl)zirconiumdichloride,
5 .

cyclohexylidene(3-tert-buty|-2r5-dfnethylcyclopentadie

jg¥é%( 2,7-di-tert-butylfluorenyl)zirconium
b ItGtg@utylphenyl)methylene (3- (adamantylmethyl) -2, 5-di

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

' mefAYi(Ccy ol opeditaddranstiut (A fuotrengny k) Zicb@ainuab.chl oride,

di chl ori de,
1 soptreipyl Ineldng @re{-td-eutnhubyls- 3 Radi | -t adi
“enyl) 10 (2,7-di-tert-§3?y|(ﬁu§?§ﬁ§F ZEpciepeneRantach, (.

, PiGhhkeritdeyty1 el ] | ; -
naphthynetﬁ&ﬁ%ne6§¥¥glgggﬁffppéyg-gﬁﬁ%%ﬁ§99§CIopentad

I 2l di ~tert-butyl £l yorenyl)zirconi um ,
c‘%??ﬁﬁ)eé‘ééléféi,en%ﬁf’t ?ﬁeﬁtugﬂ%ﬁféfﬁy?ﬁﬂiﬁﬂlhy cyclopentadienyl) (
ethyl ene(3-tert-butyl -2, 5-di methyl cycl opent adi enyl) (2

2'?39&itefg‘%PgﬂﬁfﬁﬁpﬁeﬁwaéFéﬁypyzumcéhpb&pandn»orLde,
p-fl.uor ophenyl net hyl ene(3-tert-butyl -2, 5-di nmet hyl cycl o

Phsaylactavérpl)(B2 trrgbveyi -Bubytiihaohehyyr2bpentadienyl) (|
di chl ori de, -

_ 2,p-dértebbtpuphdmyoethyl ¢petdohenh- BUENL o218l met hyl ¢

ycl op
—¢nigdi Refadi f ' ' ]
P dﬁcﬁlgfﬁgg}ézgle tetrerbubyiyb UG RBVLY) L EPBEEM adienyl)

(2 PhAmLCEEL LIS LEYLROR( I LEERL Bt ML o2 B dygec 1 oy
RS P her Ry Py et hyPaet 22 Srdimei by loyslapsutagianyL)
(2059§$_F$%€QLSQ¥H%&2,7-di-te[t-butylfluorenyl)zirconiUm

0 ,

di'c uorenyl)zirconium dichloride,
henyl ) (et hyl ) net hyl ene(3-tert-butyl -2, 5-di net hyl cycl
P‘ggéﬁ%u9$9@%5¥Péwhzeyl |
adienyl)(2,7-di-tert-butylfluorenyl) zirconiu '
meghgheoe ( gefert-butyl-2, 5-dimethylcyclopentadienyl) {2, 7-di
—tert—butylfluorenyl)zirconium‘dichloride,

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

dienyl)(2,7~di—tert-butylfluorenyl)zirconium dichloride,

p—tert—butylphenylmethylene(3—tert~butyl—2,5—dimethylcyciop

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—tert-butyl~2,5—dimethylcyclope
ntadienyl)(2,7~di—tert—butylfluorenyl)zirconium dichloride,

(phenyl)(ethyl)methylene(3-tert—butyl—2,5-dimethy1cyclOpent -
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diphenylnethylene(s-tert-bdtyl-2,5-dinethylcyclopentad

L enyl 2, 7-di-tert-butyl fluorenyl) zirconium
St LI SR e,

di - p-tol yl met hyl ene(3-tert-Batyl -2, 5-di met hyl cycl opent
adien 5 yl)(2,7-di-tert-butylfluorenyl) zirconium
di chl ori de,
i S trifluoronmethyl phenyl)nethylene(3-tert-butyl-2,5
aiaﬁéég)(2,7—di~tert)£J%yl lggren;&)zi;;onium dich{oride,
thyl cycl opent adi enyl ) (2, 7-di -tert-butyl fluorenyl)
d%ﬁqQRﬁﬁWﬁﬁhKﬁQﬂﬁtﬁﬁﬁﬁﬁt‘bUtyl—Z,5-dimethylcyclopentadienyl
bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -2, 5-di met hyl
) @pc-ali-H0 enhadi e ioreay 1) diirle@iiutylhhues aay! )
zi rconium dichloride,
dibd ettt ey 3) Lane(3-tert-butyl -2 5-di .
t%ﬁ:b y;%tlt operﬁéadi eniﬁ%?%ﬁ t%(ér%t -dgﬁe;? fyllﬁ%gf%ﬁ???!cgglen

| Qri

Y I e Bt gt Bow1) =4 rgoning gyehapsitadi eny

)2, .7-di-tert-bytylfluorenyl) zirconiumdichloride,
b%&%@ oré%ﬁ%°&§ﬁ5%§9a@%ﬁnﬁéﬁVﬁtﬁyée@ﬁéﬁhyE@ycbgpeﬁtadﬁedime

yl)(2_ ,7-di-tert-butyl fluorenyl) zirconium
thé#&&%&

Fﬁ@@ﬁadienyl)(2,7fdi~tert—butylfluorenyl}zirconium
_phenyl net hyl ene(3-tert-butyl -2, 5-diethyl cycl opentadi en
dighyoezigg,, 7-di -tert-butyl fl uorenyl)zirconi um
di chl ori de,

'-bip{pebyumebbybapeﬁéthgaénbv%SLtgrézghﬁyhyb9%ﬁ$?ﬁ§@ﬂ§f&§clo

nyl)( 2,7-di-tert-butylfluorenyl) zifcon
pedtebliehydg,(2, 7-di-tert-b | -
naphthyFnethyIené(B?fert9%&%§%93F§?ﬁﬁé?ﬁ§F89%P%pentadi
diBAYbYigk2, 7-di-tert-butyl fluorenyl) zirconium _
di chl ori de, SF-1452PCT 27 p-trifl uoromnethyl phenyl

bis(p-tert—butylphenyl)methylene(3~tert~butyl—2,5—dimethylc

yclopentadienYl)(2,7—di—tert—butylfluorenyl)zirconium

‘dichloride,

isopropylidenef3—tert—butyl—2,5Hdiethylcyclqpentadienyl)(2,
7-di-tert-butylfluorenyl)zirconium dichloride,
cyclohexylidene(3-tert—butyl—2,5—diethylcyclopentadienyl)(2
,7—diftert—butylfluorenyl)zirconium dichloride,
phenylmethylene(3—tert—butyl;2,5*diethylcyclopentadienyl)(2
,7~di—tert—butylfluorenyl)zirconium'dichloride,

p—tolylmethylene(3~tert—butyl—2,5—diethylcyclopentadienyl)(

'2,7—di—tertfbutylfluorenyl)zirconium dichloride,

naphthylmethylene(3—tert—butyl~2,5-diethylcyclopentadienyl)

(2,7—di~tert~butylfluorenyl)zirconium dichloride,
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nethylené(s-tert-butyl-2,5-diethylcyclopentadienyl)(z,

-dj = t-butyl fl uorenyl)zirconiumdichloride,
S%-f%%%%%%henylnethylene(s-tert-butyl-2,5-diethy|cyc|op

entad 5 ienyl)(2, 7-di-tert-Bdtylfluorenyl)zirconium

di chl ori de,
p-tert-butyl phenyl net hyl ene(3-tert-butyl -2, 5-diethylcy

p{ﬁéﬁﬁ%ﬁ$tgggﬁgﬂgﬁé%iidl-tert7buty|f|uorenyl)2|rcon|um
(.ph th%&gethyl)nethylene(s-tertvbutyl-2,5-diethy|cyc|
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p—tolylmethylene(3—phenyl-2,5—dimethylcyclopentadienyl)(2,7
—di—tert—butylfluorenyl)zirconium dichldride,
naphthylmethylene(3hphenyl—2,5-dimethylcyclopentadienyl)(2,
7—di—tert—butylfluorenyl)zirconiﬁm dichloride,

p-trifluoromethylphenyl

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

t-butylfiuorenyl)zirconium dichloride,
p—fluorophenylmethylene(3—phenyl-2,5—dimethylcyclopentadien
yl)(2,7—diwtert—butylfluorenyl)zirconium dichleride,
p—tert—butylphenylmethylene(3—phenyl—2,5-dimethylcyclopenta
dienyl)(2,7—di—tert—butylfluorenyl)zirconium dichloride,
(phenyl)(methyl)methylene(3—phenyl—2,5~dimethylcyclopentadi

enyl)(2,7—diwtert—butylfluorenyl)zirconium dichloride,
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ienyl)(2,7-di-tert-butylfluorenyl)zirconium

di chl ori de,
S{phem ST et hyl ) net hyl ene( 3- phenyl - 2, 5- di net hyl cycl open
tadie nyl)(2,7-di-tert-butgkfluorenyl)zirconium
di chloride, 5 _
di phenyl net hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi eny
1)(2, 7-di-tert-butylfluorenyl)zirconiumdichloride,
(RiT Ly bl (refBuHyinete(@-qrerBA pta b diayst-ay ey tlyopeRt adia t ad
nyl)( 2,7-di-tert-butylfluorenyl)zirconium
1anﬂmtﬁjIkﬂi—tert—butylfluorenyl)zirconium dichloride,
_bis(n}trifluoronethylphenyl)nethylene(3-pheny|-2,5-3im

(Pt )1 thyl) methyl 3- —2, 5-di -
‘cycl opent adi enyl) 23%%%-#%¥¥9ﬁu€yﬁfF&%F%R?ﬂf?F%@BﬁPEﬁﬁle

nydiicY oride, - ; . : .
%%g?%-ch oﬁgbtégﬁﬁﬁﬁﬁﬁﬂ%ﬁﬁﬁﬁégﬁﬁﬁﬁVﬂpﬁ;g}&PﬁQFH9Pcyd

- t . adienyl , 7-di -tert-butylfluorenyl)zirconium
d%ﬁﬁ%qz%m%igfﬁéJé( ‘Phenyl“2r5"dféEthylcyc{oéentadienyl)(2,

R A SR AR
pentadienyl)(2,7-di-tert-butylfluorenyl)zirconi um
dlﬁpbﬁpéﬁﬂ@@ﬁhylene(3—phenyl—2,S—dimethylcyclo entadienyl) (
isopropylidene(3-(adananty|nethyl)-2,5-d|netﬁylcyclope
2;gtdﬂrteggybhtgifidbrbﬁyﬂj@ﬂ&tbﬁ&ﬁﬁf@B&hiéki&@?iUm
i chl oride,

wssiel bt donataiamal LT M Ergh PO ctch

YRS PRaPRePULL (3 (adhrtRE T REERYFI iorenut bt hypeyenop
digﬁ&ﬁ?%gkggyl)(2,7-dl-tert-butylfluorenyI)Z|rcon|um

. p-tol neth_Iene(3-(adanantylnethyl)-2,5-dinethylcyclo
blgéﬁfﬁxhaFﬁﬂ fRydmethylesei (Buphenylio? ehydiméticpht el opent
- dichloride, SF-1452PCT 36 -
adhapkt hy? mét @i+ eeet So¢adafbnoyenet hyl yedh Hutli ABERYS £¥ e,

_opent -
bls(p—tert~butylphenyl)méthylene(3—phenyl—2,5—dimethylcyclo

pentadienyl)(2,7~di—tert*butylfluorenyl)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 dichlofide,

p—tolylmethylene(3—(adamantylmethyl)-2,5—dimethy1cyclopenta

| dienyl)(2,7-di—tert—butylfluorenyl)zirconium dichloride,
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adienyl)(2,7-di-test-butylfluorenyl)zirconi um
di chl oride, p-trifluoronethyl phenyl
SEret4pARSTe ( 3- (adamant yl net hyl ) - 2, 5- di net hyl cycl opent adi
enyl) 5 (2,7-di-tert-butyl3duorenyl)zirconium
di chl ori de,
p- f I uor ophenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-di neth

yl cyc
naw@ﬁéﬁﬂaﬁﬁéﬁ9ﬁﬁ€z374@ﬁamenty@meyhy&meQeﬁyﬂiméthpmtyﬁlopent
di chl ori de, _
aqi.etnﬁrﬂ_t) -(?gﬁyuﬁheewtmmyuemabaehgmaﬂaﬂbwhﬂaﬁhahQ:hiﬂe_»'éi&'é,
met ny
p-teyclopednadhenphkhgl7- di -tert-butyl fluorenyl)zirconiu
-m dichloride,

mePiYAYL) 6UR BBk, ARY XL ARG -6 2920RALKLITEDN 42 281 %1

2y -pReRLadl 8IYL} (0l dhy P BN Y Lt dOCERYLAL! om um

-tolyl) (nmet hyl) et hyl ene( 3- (adamant yl net hyl ) -2, 5-di m
P‘%ﬁﬁﬁFoﬁLegylme¥hylene(3*(aéamantylmethyl)—2,5—dimethylcyc

cycl opentadi enyl ) (2, 7-di -tert-butyl fluorenyl)zirconi um
loaﬁaﬁﬁ@pﬁaﬁi)(2,7—di~tert—butylfluorenyl)zirconium

(phenyl) (et hyl ) net hyl ene( 3- (adamant yl net hyl ) - 2, 5- di net
dihyﬂoyide, .

cl opentadi enyl ) (2, 7-di-tert-butyl fluorenyl)zirconi um

p-20rdiBht QI pHenyImethyl - 5 5_d1
diphenyl%e%hy?%n%?S- a%%%é%t§?%%?%@?X%%?%@%&%E%h@l%ﬁ%ﬁthy

;cgggﬁ%%??%gfgﬂﬁif?277Q&i£€%£££%ﬁé§i%iﬁ€§%?@iFé{éégﬁiﬁﬁ
i1 D yl met hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl cy
dlgfl%gglg%tadienyl)(2,7-di-tert-butylfluorenyl)zirconium

diCthride, SF- 1452PCT 37 .
(PRPRY I {1 FhublBaeR iy By | 9 damant whet By bidebemtddmmstty Lc

[)-2 ) :
chopentadlenyl)(2,7—diwtert—butylfluorenyl)zirconium
dichloride,
(p*tolyl)(methyl)methylene(3—(adamantylmethyl)—2,5—dimethyl
cyclopentadienyl)(2,7—di-tert—butylfluorenyl)zirconium
dichloride,
(phenyl){ethyl)methylene(3—(adamantylmethyl)-2,5—dimethylcy
clopentadienyl)(2,7—di—tert—butylfluoreny1)zirconium
dichloride,
diphenylmethylene{B—(adamantylmethyl)—2,5mdimethylcyclopent
adienyi)(2,7~di—tert~butylfluorenyl)zirconium dichloride,
dinp—tolylmethylene(3—(adamantylmethyl)—2,5—dimethylcyclope

ntadienyl)(2,7—di—tert—butylfluorenyl)zirconium dichloride,
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, 5-di met hyl cycl opent adi enyl ) (2, 7-di -tert-butyl fl uoreny
| )zir coniumdichloride,
S By IZ B or ophenyl met hyl ene) ( 3- (adamant yl et hyl ) -2, 5-d
imeth 5 37
yl cycl opent adi enyl ) (2, 7-di -tert-butyl fluorenyl)zircon
um . di chl ori de,
bis(p-tert-butyl phenyl) net hyl ene(3- (adamantyl net hyl ) -2
b%s}mﬁtrifluoromethylphenyl)methylene(3—(adamantylmethyl)-2
met hyl cycl opent adi enyl ) (2, 7-di -tert-butyl fluorenyl)zir
» ot thpldiyetloprentedidyl) (2, 7-di~tert-butylfluorenyl) zir
i sopropylidene(3-tert-butyl-2,5-di nmethyl cycl opent adi en
coriufm3 dichr1di-itgart - but yl fl uorenyl ) zi rconi um di chl ori de,
cyclohexylidene(s-tert-butyl-2,5-dinethylcyclopentadie

; - df - - Lfl uorenyl,) zirconi umdich] ori de,
T e e TR Lyt AL S g S Sl REU AU FED et Gpencadciscy
ny| 1 -di-tert- | f1 uorenyl)zirconi um
yl Igﬁ%g;?&%pge%yl %ZETQ%EXter%9b3t¥l%luoggnyf)zirconium
p-tolylmethyl ene(3-tert-butyl-2,5-di net hyl cycl opent ad
diGhPFLdEs, 6-di-tert-butyl fl uorenyl)zirconi um
di chl oride, o
bigdphteytmbuhylpheq3it methplbyk 2,-FadbmehbyleychPppat pe-di
ienyl )(3,6-di-tert-butylfluorenyl)zirconium
medhehborildeen2@dpehklf (Boroset B¥k-PhBAY 1 fluorenyl) zirconiu
nmet hyl ene(3-tert-butyl -2, 5-di net hyl cycl opent adi enyl ) (3
m dﬁcanorggég-butylfluorenyl)zirconiun1dich|oride,
p- f I uor ophenyl nmet hyl ene(3-tert-butyl -2, 5-di nethyl cycl o

1s8e0bBy dhenlh(B. 8 dhut ef obut YU fLpprenvl) sl rconipm 1 (g
,6—di—tert~butylfluorenyl)zirconium dichloride,
cyclohexylidene(3~tert~butyl—2,S—dimethylcyclOpentadienyl)(
3,6—di“tert-butylfluorenyl)zirconium dichloride,
phenylmethylene(3—tert—butyl-2,5—dimethylcyclopentadienyl)(
3,6-di-tert-butylfluorenyl) zirconium dichloride,
p~tolylmethylene(3—tert—butyl~2,5—dimethylcyclopentadienyl)
(3,6—di—tert-butylfluorenyl)zircohium dichloride,
naphthylmethylene(3—tert—butyl—2,5—dimethylcyclopentadienyl
){3,6—di-tert—bﬁtylfluorenyl)zirconium dichloride,
p-trifluoromethylphenyl
methylene(3—tert—butylu2,S—dimethylcyclopentadienyl)(3,6—di

~tert-butylfluorenyl)zirconium dichloride,

‘ p—fluorophenylmethylene(3—tert—butyl—2,S—dimethylcyclopenta

dienyl){3,6—di~tert-butylfluorenyl)zircoﬁium dichloride,
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nERRLRPYA]

p-tert- butylphenylnethylene(s tert-butyl-2,5-dinethylc

cl op
SEeritdedi RS/ ) (3, 6-di -tert-butyl fluorenyl)zirconi um
di chl ori de, 38

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

| open tadienyl)(3,6-di-tert-butylfluorenyl)zirconium
dichloride, 5
jﬁgnpjbpty@m@&@yﬂﬁnﬁh&ﬂb@ﬁ&GBtbethbuny2255dﬂm€Eh9YE9&lop
clope ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium

endiaclileonildg,3, 6~di-tert-butylfluorenvl dichl d
(phenyl)(ethyl)nethylene(g tert-bu?ylZirgoﬁﬁﬁgthiccygfl &

p???ﬁﬂorﬁggﬁ@ﬁlhégh§lghe %LEeQHt%hﬁ&EQEeQY&l £ﬁofcyglopen

ta?'éﬁi‘%ﬁo y%'“"*' R PSPk aey P r ROV Tyt T SPRLBAI dheh Lot de,

(pd E 6|?Fﬁ€¥ﬁ}@858¥é69§ﬁ§ beEyrbarslaR nbrajmeyhy dpeatope
adi en X 3 6-di -tert-butyl fluorenyl)zirconi um
dé, 6-di-tert-butylfluorenyl}zirconium dlchlorlde,

bls(n}trlfluoronethylphenyl)nethylene(s tert-butyl -
(phghpe) (ethyl)methylene (3-tert- butyl-2,5- dlmethylcyclopent
t hyl cycl opent adi enyl ) (3, 6-di -tert- butylfluorenyl)2|rco

adneopl) 13, drabteetrdebutyl fluorenyl) z 1
bi s( p- chl or ophenyl net hyl ene) ( 3- ertlﬁﬁ?ﬁ%um %l%h Orh

digMEh9lmeth 3-f '
pentgdlenyr)?%e dl?fgr?ugﬁty?f?u%%%%g ¥%?¥%%ﬁﬁ?ﬁﬁadlenyl

) (F SO L P hu ey florenl ) e raaniun (i clilptide, 5. di e
dl_gyégéﬁgﬁﬁF%¥§?§?éSBt%¥tf%¥¥Y%u¥y5T@%@ﬁ%ﬂ@@?i@¥@ﬁﬁﬁtﬂdien

dichlori
Yll&§p§oﬁyTFﬁéﬁe?@tybflu%aewylzzsxebmimmwdgmhxmmxd@aueny

3, ~6-di-tert-butylfluorenyl)zirconiumdichloride,

- . D)
bl%9%T%ﬁhﬁymmt@m@%ﬁylphenyumm@tﬁyfhmbeﬁ*a@ﬁbuﬂuﬂyﬁnzuhéﬂhme

yl) (3 SF-1452PCT 39
thylcyclopentadlenyl)(3,6—d1—tert—butylfluorenyl)zirconium

dichloride,
bis(péchlorophenylmethylene)(3—tert~bﬁtyl-2,S—dimethylcyclo

pentadienyl)(3,6~di—te:t—butylfluorenyl)zirconium

‘dichloride,

bis(p—tert—butylphenyl)methylene(3—tert—butyl—2,5—dimethylc
yclopentadienyl)(3,6—di—tert—butylflu0renyl)zirconium
dichloride,

isopropylidene(3—tert*butyl—2,5~diethylcyclopentadienyl)(3,

,6—di—tert—butylfluorenyl)zirconium,dichloride,

cyclohexylidene(3—tert~butyl—2,5~diethylcyclopentadienyl)(3
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e

,6-di-tert-buty|f|uorenyl)zirconiun1dich|oride,
enyl net hyl ene(3-tert-butyl -2, 5-di et hyl cycl opent adi en
S%ﬁ%{%?Pq%-di-tert-butylfluorenyl)zirconiun1dich|oride
p-tol yl met hyl ene(3-tert-but$P-2, 5-di et hyl cycl opent adi e
nyl)( 5 3,6-di-tert-butylfluorenyl)zirconi um
di chl ori de,
apht hyl net hyl ene(3-tert-butyl-2,5-diethyl cycl opent ad
'éaﬁﬁjtgl ylfleoremmly Zingenenyd Haichd omii e,
di chloride, p-trifluoronethylphenyl
pqﬁgm%mq;mg@gnegart@amybuzya-anavmybamguagemb?aheam&bh§1)(3
6-di- 10 tert-butylfluorenyl)zirconiumdichloride,

1 Gp-dil-uerophenyll Fetbyleare () 3+ kelhibut ¥h 21 8xdihgt hy! cycl op

entad - ienyl)(3,6-di-tert-butylfluorenyl)zirconium

Bty oSy e PP SN Paresb vy Fys epartenpayL) (

p-tert-butyl phenyl net hyle

3,g-eme cebtaenylo) (3, 8: 04 LU BULY Ll uprenyl) o1 reont um

di chl ori
nyl hyl ) net hyl ene(3-tert-butyl -2, 5-di et hyl cycl
“agggﬁyxméégghﬁﬁ?dg?éﬁaF?Pé§vlbat§rﬂﬁaéhﬁhyyyippcnha@nenyl)
di.chloride, _
‘E&r§?¥€ﬁﬁﬂhyﬂ¥hﬁph9nehéz3rcantumudyth295idéethylcyc
| open tadienyl)(3,6-di-tert-butylfluorenyl)zirconium
P-@réhlsprdmethylphenyl
(phenyl) (ethyl ) met hyl ene(3-tert-butyl -2, 5-diethylcyclo
megpmﬁ?na_cozdteﬂwmsy&g | sterbt YL EL YL LY LI 2 [ £ RS U 45
i chl oride,
tedt pbeavi oot + = but yl - - dj,et hyl cycl opent adi
eenyl) y(3,%?%%$f££%%%ﬁ%éfgﬁu%%%ﬁ§$§%#?toniun1
_di : e |
O P e S FaF E bRy Y2 - St el ey ohammat ad

i 3,6-di -tert-butyl fluorenyl)zirconi um
le%*%ﬂr%f%) %‘Eﬁfﬁj@ﬁﬁxﬁfkfggenyl)zi%égnium dichleride,

p—tert—butylphenylmethylene(3—tert—butyl—2,5—diethylcyclope

ntadienyl)(3,6—di~tert—butylfluorenyl)zirconium dichloride,

'(phenyl)(methyl)methylene(3—tert—butyl—2,5—diethylcyclopent

adienyl)(3,6—di-tert—butylfluorenyl)zirconium dichloride,
(p~tolyl)(methyl)methylene(3~tért~butyl—2,5—diethy1cyclopen
tadienyl)(3,6—di—tert—butylfluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3~ter£—butyl~2,5—diethyicyclopenta
dienyl)(3,6—di—tert~butylfluorenyl)zirconium dichloride,
diphenylmethyiene(3~tert—butyl—2,5—diethylcyclopentadienyl)
(3,6—di—terf—butylfluorenyl)zirconium dichloride,
di—p—tolylmethylene(3—tert—butyl—2,5~diethylcyclopentadieny

l)(3,6—di—tert_butylfluorenyl)zirconium dichleoride,
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bis(mtrifluoromethyl phenyl ) net hyl ene(3-tert-butyl-2,5
- di et
Shyl ¢€y2P@pent adi enyl ) (3, 6-di -tert-butyl fl uorenyl)zircon
ium dichloride, 40
bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -2, 5-di ethylc
yclop 5
ehtadi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconium
bkﬁEwﬂtﬂifkgoromethylphenyl)methylene(3—tert—but 1-2,5~diet
bi s(p-tert-butyl phenyl)nethyl ene(3-tert-butyl-2,5-diet

hihhtoylopentadienyl) (3, 6-di-tert-butylfluorenyl) zi '
cIopentadienyI)(S,G-di-tert-butylfﬁLOrenyI) iRcoﬁF&ﬁ%um

aidtrchd rdde,
i sopropylidene(3-tert-butyl-2-ethyl-5-nethylcycl openta

i -di~tert-hutylfl 1) zi [
blg'lsi @-ﬂ%’cglr ll:logtg,]p)h(e%i yG.Lmelthyelreneq u( g erutq-rb%ryyl)—él p r5c—%r:}.|elér1?yl cyclop
.cycl.ohexyl idene(3-tert-butyl-2-ethyl-5-nmethyl cycl opent
e elr?nﬁ@ ) ‘(33,%- i~ her R Ieseaml) Fainceoriammdichloride,
di chl ori de,
PisHemPsRtt I tereterEy mehhylenz- (StHrplrtSomet iy Le pehopeny 1 cy
adien yl)(3,6-di-tert-butylfluorenyl)zirconium
chgggmnmduﬁaylla3,6—di—tert—butylfluoren l}zirconium
p-tol yl net hyl ene(3-tert-butyl-2-ethyl-5-nethyl cycl open
ditchdiceidayl ) (3, 6-di -tert-butyl fluorenyl)zirconium
di chl ori de,

is L | _ byt yl ;. 2~ ethyl - 5- met hyl
SR S U RGO o,

ntadi = eny di -tert-buty Uofen
D RS enEes B Vb e PE 351 hyr PSS RbEmy Rt aperiead eny
SIAYE S et I EA ST DRI
yli%%ggrgﬁyp?(gTgugylfépprbnyyDﬁﬂuooamym)dichmnkﬂﬂe,
phg'n%]lrng%gfénpménybmetbyltgmee setam-sumythgieybyépénﬁmien

hyl cy SF-1452PCT 41
y1) (3, 6-di-tert-butylfluorenyl)zirconium dichloride,
p—tolylmethylene(3—tert~butyl—2—ethyl-S—methylcyclopentadie
nyl)(3,6—di—tert—butylfluorenyl)zirconium dichloride,
naphthylmethylene(3—tert—butyl—2~ethyl—5—methylcyclopentadi
enyl)(3,6—di—tert-butylfluorenyl)zirconium dichloride,
p-trifluocromethylphenyl
methylene(3-tert—butyl—2-ethyl—5-methylcyclopentadienyl)(3,
6-di-tert-butylfluorenyl)zirconium dichloride, =
p—fluorophenylmethylene(3—tert—butyl—Z—ethyl—S-methylcyclop

entadienyl)(3,6—di~tert—butylflu0renyl)zirconium dichloride,

p—tert—butylphenylmethylene(3—tert~butyi—2—ethyl-5—methylcy



cl opent adi enyl ) (3, 6-di -t ert-butyl fl uorenyl ) zi rconi um

di chl ori de,

SEpHemATY et hyl ) net hyl ene(3-tert-butyl - 2- et hyl - 5- met hy
| cycl 41
opent adi enyl ) (3,6-di-tert-butyl fluorenyl)zirconium 5
di chl ori de,

(p-tolyl)(nmethyl)nmethylene(3-tert-butyl-2-ethyl-5-neth
C ad;enyl)(3,6—di—tert~butylfluorenyl)zirconium

| opent adi enyl ) (3,6-di-tert-butylfluorenyl)zirconium
didildidmirdege,

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

(phedlyd ) Fethyl)methyl 3-tert- -
pent adi enyl (3. 6. di- tert-butslf PaSYens

ot Qrdda, ~di- _ : -
qﬁ phenyfﬁgfﬁ§?é%éiSﬁngtpgﬁ?&ﬁ;ﬁpﬁFﬂyﬂ)%}ﬁEPH§P@yCIope
5 dig,_fﬁ(gﬁirid%nyl)(&'ﬁ-di-tert-butylfluorenyl)zirconium
I chl"oride,
_ di-ﬁftolylnethylene(3-tert-buty|-2-ethy|-5-nethy|cyc|o
(Prérta L1 dmaitemll) methelanet drtebttphtlloRenyhy 2+ b emat iyl cyc
di chl ori de,
lopratacdentiludBefethiytphenpl) perfhybesa(3) tertohutyl - 2-
t hyl -
dishietrhykecycl opent adi enyl ) (3, 6-di -tert-butyl fluorenyl)z
ircon iumdichloride,

| (pgﬁsggaQggﬁ999a§@ﬁ&mghayhee&}ﬁSbgggg;gugggig;glﬁg%ﬁggg;clo
10 peXthapentadianyl ye3:0r0lpLep] s PULYLEL YPL EDYLA 2l g coni um
dighig?iEgntlbutylphenyl)nethylene(3-tert-buty|-2-ethy|-

- e 4

ont um

.hyl cycl opent adi enyl ) (3, 6-di -tert-butyl fluorenyl)zircon
aplFy

2—ethyl-5-
|§ZI¥C S-methylcycl

Pehhylene (3skenasopoyl 42-ethyl-5-methylcyclopentadi

enyl)(3,6hdi~tert—butylfluo;enyl)zirconium dichloride,

di—p—tolylmethylene(3—tert-butyl—2-ethyl—S—methylcyclopenta

15 dienyl)(3,6—di—tert—butylfluorenyl)zirconium dichloride,

bis(m~trifluoromethylphenyl)methylene(3—tert—butyl—2*ethyl—

5—methylcyclopentadienyl)(3,6—di~tert—butyifluorenyl)zircon

ium dichloride,

bis(p—chlorophenylmethylene)(3~tert—butyl—2~ethyl—5—methylc

20 yclopentadienyl)(3,6—di—tert~butylfluorenyl)zirconium

dichloride,

bis(pwtert—butylphenyl)methylene(3—tert—butyl—Z—ethyl—5~met

hylcyclopentadienyl)(3,6—di—tert~butylfluorenyl)zirconium

dichloride,
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i sopropylidene(2,3,5-trinethylcycl opentadienyl)(3,6-d
-tert__-butylfluorenyl)zirconiumdichloride,
S%@%?%%%QQIidene(2,3,5-trinethylcyclopentadienyl)(3,6-d
i-ter t-butylfluorenyl)ziréé@niumdichloride, 5
phenyl met hyl ene( 2, 3, 5-tri net hyl cycl opent adi enyl ) (3, 6-d
i-ter t-butylfluorenyl)zirconiumdichloride,
.;rtol | met hyl ene(2, 3, 5-trinmethyl cycl opent adi enyl ) (3, 6-
LEARR®Y Fidgir (A £ abortariytectivilenm lopeatitellieniyde, (3, 6-di-tert
napht hyl met hyl ene( 2, 3, 5-tri net hyl cycl opent adi enyl ) (3, 6
~hugi vk up im0 wtiidoniame myldtzidrgeni , um di chl ori de,
p-trifluoronethyl phenyl
Cyvetdhd sre(dsnd, @13, isret-h e K6 10RRN A LL6316-9i stant
“buty ifluorenyl)zirconiunﬁgichlg?%ﬁggﬂlgg§l§(g’6 ditter

t it wrraphaadyethylene( 2, 3,540 met hyl cycl opent adi enyl
)(3,6 15 -di}ggﬁt-ghtyﬁﬁlé%?%ﬁy?f%erconiun1dich|oride,

1 = I nyl ret hyl en , 3, 5-trimethyl cycl opent ad
phi‘ééltﬁ%ﬁe‘?‘l(ysl?éé’%gt?!?érgfgcﬁéfnﬁr:g&ﬁ&ﬁ@ﬁwﬁrﬂﬁééﬁw% (3, 6-di-ter
t—gh%hﬁ%ﬁide’ - e g :

Sheny T POV FAECRY L BRe f2ch 1ord diemet hyl cycl opent adi e

nﬁl)& 3,6-di-tert-butyl fluorenyl)zirconi um
P-§ &NIH@FEQ}EQG(2,3,5~trimethylcyclopentadienyl)(3,6—di—te

(p-tolyl)(nmethyl)nethyl ene(2,3,5-trinethylcycl opent ad

rtegyltylf@gp@edm et tebnf yhf Bienesyk ai rconi um

di chl ori de,

aphhbgyh hgh ' dien.
BB 18] s LML CLGPET SR,

exgibhepy ERbakhonet - 3051 L1 JRLAYLEYSL opent adi enyl) (3, 6
p—trifluoromethylphenyl
methylene(2,3,S—trimethylcyclopentadienyl)(3,6—di—tert—buty
1fluorenyl) zirconium dichloride,
p—flurophenylmethylene(2;3,S—trimethylcyclopentadienyl)(3,6
?dimtert—butylfluorenyl)zirconium dichloride,
pmtert—butylphenylmethylene(2,3,5—trimethylcyclopentadienyl
)(3,6—di—tert—butylfluoﬁenyl)zirconium dichloride,
(phenyl)(methyl)methylene(2,3,5—trimethylcyclopentadienyl)(
3,6—di—tert~butylfluorenyi)zirconium dichloride,
(p—tolyl)(methyl)methylene(2,3,5—trimethylcyclopentadienyl)
(3,6—di~tert—butylfluorenyl)zirconium dichloride, |
(phenyl)(ethyl)methylene(2,3,5—trimethylcyclopentadienyl)(3
,6—di—tertwbutylfluorenyl)zirconium dichloride,

diphenylmethylene(2,3,5—trimethylcyclopentadienyl)(3,6~di—t
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ert butyl fl uorenyl) zirconiumdichloride,
p- toI | met hyl ene( 2, 3,5-trinmet hyl cycl opent adi enyl ) (3
SFT@Qﬂ Chert-butyl fl uorenyl) zirconiumdichloride,
bis(mtrifluoromethyl phenyl§3dethyl ene(2,3,5-trinethylc
yclop 5 entadi enyl)(3,6-di-tert-butylfluorenyl)
zi rconi um di chl ori de,
bi s( p- chlorophenylnethylene)(z 3,5-trinethyl cycl openta
ergiamyiflpgrenyi FéFFDb&uwlﬁuGbienyﬁ¢,Z|rconlum
di chl ori de,
dibpstglvdmetbylghplizng| srerhykeng(2yd16ptnt agtéyi Ty chop-di
entad ienyl)(3,6-di-tert-butylfluorenyl) zirconium

—teirthbortiyd€ludPenyl) zirconium dichloride,
i sopropyl i dene( 3-.i sopropyl -2, 5- dlnethylcyclopentadleny

U S A

_ eng %énylgégl tS thEYE ky?ffu%r%nyirgfpégglum dichloride,

t hyl ene( 3-isopropyl -2, 5-di net hyl cycl opent adi en
bleﬂ §h§§r°ékapy§raﬁhﬁﬁ@w¥|aoaeaymm ey¢lopentadieny
dlchlorlde
1) §3¢ Broif meehytieviey BE 1 sopenpy) = 2y Sonli wet dijdicyet Dient adi e
nyl)y( 3,6-di-tert-butylfluorenyl)zirconium
bl@KEht@rtdhutylphenyl)methylene(2 3,5-trimethylcyclopentad
napht hyl et hyl ene( 3-i sopr opyl - 2, 5- dlnethylcyclopentad

ieeny) )3, 63d6-€brt-afidt fYuéfé@%f?ﬁi%c&ﬂf&ﬁﬁ%ﬁ%ﬂlorlde,

dichloride, 20 p-trifluoronet phenyl ne ene

1sé}§rb]_§gpl@@l¥é{:?—*l ﬁ%&@fyé Cycéif Tpx{(ffjé egéellg}ergtddlenyl (3,

tert utyIquoren rconlun1 or
6 &&i{ %3 i soprop dlnethylcyclop
enta |eny¥ t %?ﬁﬁiﬁ t1< %%f gi&ﬂ €rzi r coni um
9Q|°riQ§ SF- 1452PCT 44
cyc exylidéne(3- ~isopropyl-2,5- dlmethylcyclopentadlenyl)(3
,6~di~tert—butylfluorenyl)zirconium dichloride,
phenylmethylene(3—isopropyl—2,5—dimethylcyclopentadienyl)(3
,6—di—tert—butylfluorenyl)zirconium dichloride,

p—tolylmethylene(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—dimtert—butylfluorenyl)zirconium dichloride,
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p-tert but yl phenyl net hyl ene( 3-i sopropyl -2, 5-di et hyl cy
Sé#o ntad|enyl)(3 6-di-tert- butylfluorenyl)2|rcon|um
Tde,
(phenyl)(nethyl)nethylene(34gsopropy| 2, 5-di et hyl cycl -
opent adlenyl)(s 6-di-tert-butyl fluorenyl)zirconium
di chl ori de,
(p tonI)éhEthyI)nethylene(3 i sopropyl -2, 5-di net hyl cyc
d i ; p@@WKWW§UﬁMﬂGﬂEﬁBFﬂB@bebbmeQeBybhmthQEbyﬂlope
i chl oride,
niEshempl) ( @tWyhﬁﬁﬁhhtFQﬁﬁ@af&%@E69? z;réoﬁhﬁﬁtexEEXSEQde,
penta dienyl)(3,6-di-tert-butylfluorenyl)zirconium

(ptieei10r(imdeny 1
%ﬂegﬁtgylnetﬁy eﬁgF lﬁggpropyﬁpfogyélné?hgﬁcetpgpgﬁgﬁapent
a%?%ﬂ%ﬁo%@ %3d§ q r&e%htyﬂ%XhEE%%§E % %éggggglgghhlorlde,

| en i sopropyl - 2, 5-di met hyl cycl opent a
palen 19£¥8§E§9¥ E&ﬁeﬁﬁtQrFPQBF@Byﬂy%r5céhm9ﬁhylcyclopen

ride,
ta%ﬁ?Pﬁ#@ﬁ?fﬁuGﬁﬁﬁéﬁﬁybpﬁéﬁﬁﬂynﬁehyﬂéne(@onsomrdpyhlﬁr5de,

di net
(PhyRyyel(epbpl aueehyl ka8 (8-dsopespybup ybEluReeAYL } 3616880t a
ium 15 dichl ori de,

._dlbny¢p4ahsedopheayLﬁatpykﬁasiéﬁy&%9@£88M£uﬁ ai dh BEhyL C

ycl op
dlpnbﬂﬁuﬁ@yh}iénéx§L158ﬁ2099i¥bfEUSESQyﬂ}f 9 g%adienyl)

dichlorid
(3pEshp- £§££-Myi9988¥&{1ﬂ DYLEDS{ 3! SRR PBY 52, > o1 et
dlz%"g PR E 44818 Lo BEpy P Y LRt Y1 2 e L Soentatieny
8$eﬁ_ fylldene(s trimethylsilyl-2,5-di methyl cycl openta
y

1998 sk v B vobeRyl F ¢ Loeemitn zilf clohe uhde,
di chl ori de,

bl%&%T6%%&&@@ﬁﬁmﬂ%h@lphe@yhymstmydeﬁbEﬁfhgmpf@@yaujﬁgmﬂﬁmet
adien yl)(3,6-di-tert-butylfluorenyl)zirconium

hy eyl eperde diSmUpPPA-db-tert - -butylfluorenyl)zirconium

dlchlorlde,

bis (p~ chlorophenylmethylene)(3~isopropyl—2,5—dimethylcyclop

entadienyl)(3,6—di~tert—butylfluorenyl)zirconium dichloride

bis(p~tertfbutylphenyl)methylene(3~i§9propyl—2,5—dimethylcy

clopentadienyl)(3,6—di—tert-butylfluorenyl)zirconium

dichloride,

-isopropylidene(3—trimethylsilyl—2,5—dimethylcyclopentadieny

l)(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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phenyl met hyl ene(3-trinethyl silyl-2,5-di nethyl cycl opent
adien yl)(3,6-di-tert-butylfluorenyl)zirconium
120 Te, 7
p-tol yl met hyl ene(3-trinmethyksilyl-2,5-dinethylcycl open
tadie nyl)(3,6-di-tert-butylfluorenyl)zirconium
di chloride, 5
napht hyl met hyl ene(3-tri methyl silyl -2, 5-di met hyl cycl ope
PHfradim ety ores( B=tot Lntegrhty-Upitlyl 12y Grenyiek Ayl ¢9Bi Upentadi en
dichloride, p-trifluoromethyl phenyl
Y InelthA-etrie(t@atir-ietyiyd 1sidngnyd) 21 dicwet il ey ehopentadi eny
1)(3, 6-di-tert-butylfluorenyl)zirconiumdichloride,
p-tdlylmethylene (3-trim i - -di ;
p-fFﬁoropﬁ%nylééthyleﬁggg}FﬁﬁxétﬁyPsgﬁyfygyéggfﬁgPﬁ§F%dle

nyig! -di-tert- ' ; ' -
E%ﬁﬁgsfeﬁy|f(3FGFH¥¥?§?PP%EF¥FPF&SFSH&P?zPFEBHPEﬁFGr
nag{%@F?%%%§§F6W§$ﬁ7&&%%&F8Hééélw#rﬁeﬁh?ﬁ@?Fyleysl@pﬂ@tadi

hyl. c )
e“@ﬁéd§n@a&PéﬁﬁFF(@pGyaﬁlpeﬁﬁnw&ﬁyﬁﬁbgoﬁemyﬁ;zhionndan1
di chl oride, 15 :
P-CphEAYPY omethyll pivening| ene(3-tri net hyl silyl -2, 5-di net hy
| cycl : _
megpgﬁfadu3H¥kﬁ@3tﬁydhiu9utzbgtmhﬁéﬁﬁpﬁaybiéﬁéﬁegaygﬁyl)(3,
i chl ori de,
6—sﬁgsgkyLbﬁﬁ§uExhb&EhpxbEﬂ?&éﬁ&ﬁﬁ”ﬁ&@%iékk&é;2’5'di”Eth
p—%%ﬁ%?%ﬁﬁ%ﬁ?%%%@ﬁyﬁéqgl§§££i£g£xgig£?§fg¥lgzéiﬁé{%&i@yclop
entBRPONY e TYLTRLBYLeReL S LT BLIYA LYo 2y On TR s e,
ent adi en I%&s,G-di-tert-butylfluorenyl)zirconium
p-g?E%?BpFHip nylmethylene(3—trimethylsilyl—2,5—dimethylcy

di phenyl met h Iene(3-trinethylsrlyl-2,5-dinethylcyclope
clopepiadienul PET646i-tert-butylfluorenyl) zirconium

dichloride,

.(phenyl)(methyl)methylene(3—trimethylsilyl~2,5—dimethylcycl

opentadienyl)(3,6—di—tertwbutylfluorenyl)zirconiuml

dichlofide,

(p—tolyl)(methyl)methylene(3—trimethylsilyl—2,5~dimethylcyc
lopentadienyl)(3,6—di—tert—butylfluorenyl)zirconium
dichloride,
{phenyl)(ethyl)methylene(3—trimethylsilyl—2,5~dime£hylcyclo
pentadienyl)(3,6—di—tert—butylfluorenyl)zirconium
dichloride,

diphenylmethylene(3~trimethylsilyl—2,5—dimethylcyclopentadi
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enyl)(3,6-di-tert-butylfluorenyl)zirconiun1dich|oride,
i-p-tolylnmethylene(3-trinethylsilyl-2,5-dinethylcyclo
Sékﬁé%?P%¥enyl)(3,6-di-tert-butylfluorenyl)zirconium
di chl ori de, 46
bis(mtrifluoromethyl phenyl)nethyl ene(3-trinethylsilyl
-2,55

di yl c plopentadién 1)(3,6-di-tert-butylfluorenyl)z
I SARERIREC:

qgﬁthQﬁ% luorenyl)zirconium dichloride,

bi s(p-chl orophenyl nmet hyl ene) (3-trinethylsilyl-2,5-dine
dq1ﬁn§plylmethylene(3—trimethylsiiyl~2,5~dimethylcyclopenta

ycl opent adi enyl ) (3, 6-di -tert-butyl fluorenyl)zirconi um
diginghll)of3 desd itk ert-butyl fluorenyl) zirconium dichloride

bis(p-tert-butylphenyl)nethylenees-trinethylsilyl-2,55
bid (et r . .

h;lc;éﬁ;iiﬁﬁﬁﬂig%%l%%?1}&FFFQ 9?B&#QFFF&8FE%¥Ff%%V%BH'5'

dl [ vm ] . _
ST S SRa a3, -G reeRFr By eHOANERYF Feon
1une Edhlj-t%%}-butylfluorenyl)zirconiun1dich|oride, 15
cycC 5hefgﬁi éne( 3- phenyl - 2, 5-di net hyl cycl opent adi enyl )
bi%B,g-hﬂ%{tert-butylfluorenyl)z!(coniun1dichlorid¢,
HEAYH _rﬁﬂh@ﬁééyeﬁhyﬁﬁmezxSrurwmehyyéydpgpeataduEmgthylc
éS,G- di-tert-butylfluorenyl)zirconiumdichloride,
yepopenyesdenyilend, 8-ghengkt 2bbt dil FRUBYLAYC) Opesbadieny!
)(3,6 20 -di-tert-butyl fluorenyl)zirconium dichlori de,
dipapbthgkeret hyl ene( 3- phenyl - 2, 5- di met hyl cycl opent adi eny
[)(3, 6-di-tert-butylfluorenyl)zirconiumdichloride,

Ien

b1 33 vEFi ' =
| ip{bFt EQOng?QBﬁ$F9§?MEEF¥%? §ﬁ%yEF1met?% 311¥}5%3§Eg%pet.

met hyl ene(3- phenyl =2, 5- open
hyit§@ﬁopentadieny17(3;6LdiLtért—§ﬁE%f?fEE§§nyl)zirconium

dichloride,
isppropylidene{3—phenyl—2,5—dimethylcyclopentadienyl)(3,6~d

i~tert—butylfluorenyl)zirconium dichloride,

.cyclohexylidene(3—phenyl—2,5fdimethylcyclopentadienyl)(3,6—

di—tert—butylfluorenyl)zirconium dichloride,
phenylmethylene(3—phenyl~2,5—diﬁeﬁhylcyélopentadienyl)(3,6—
di—tertwbutylfluorenyl)zirconium dichloride,
p“tolylmethylene(3—phenyl—2,5—dimethylcyciopentadienyl)(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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47 t-butylfluorenyl)zirconiumdichloride,

ﬁ-fluoro henyl met hyl ene( 3- phenyl - 2, 5-di net hyl cycl opent
SH e )(3,6-di-tert-butylfluorenyl)zirconi um

di chl ori de, 47

p-tert-butyl phenyl net hyl ene( 3- phenyl - 2, 5-di met hyl cycl o
penta 5 dienyl)(3,6-di-tert-butylfluorenyl)zirconium

i chloride, ' _
t{hﬂﬁ%ﬁﬁ%%gﬁﬁqﬂﬂbﬁﬁQQQWL@WGQQC@ﬁ@WWdEZ,5-dinethylcyclope
ntadi enyl)(3,6-di-tert-butylfluorenyl)zirconium
PTﬁkﬂﬂnﬂphﬁgylmethylene(3—phenyl—2,5~dimethylcyclopentadien
(p-tolyl)(methyl) et hyl ene( 3- phenyl -2, 5-di net hyl cycl op
ylg_n(ﬁﬁlcﬁ-ci_igit)dr)ltg&,u&ydif-lh%ﬁ:bn?l_lt) Ylifceer eny b zhh 6eahEm
i chl ori de,
R | 0] L ~2,5«di | cycl open
P Yyﬂméngg%kQ%&QQ%@%B ??Eﬁgﬂ Q,F dgﬁggﬁ.géycggpenta

tadie nyl)(3,6-di-téert-buty renyl) Zirconru

- yadichlOrsi . . . . .
d%ﬁ“%ﬂéﬁ?“%ﬁ?ﬁ;FSﬁé( USKehIPO3 By RetRPPEYRN Bheht adidry

L).(3 6-di-tert-butyl fluorenyl)zirconiumdichloride,
(PgﬁgaﬂﬁéFﬁﬁﬁéﬁﬁyﬁsﬁa SPpHeRphenyYS ~di ReBRTREREL 6pehopeibadi

nyl)( 15 3,6-di-tert-butyl fluorenyl)zirconium
engﬁ&ﬁ|oﬁrgértert—butylfluorenyl)zirconium dichloride,

bi s(mtrifluoronethyl phenyl) net hyl ene( 3-phenyl -2, 5-di m
(Petrylyl) (methyl)methylene (3-phenyl~-2, 5-dimeth lcyclopentad

cycl opent adi enyl ) (3, 6-di-tert-butyl fl uorenyl)zirconium

iedyﬁhﬂénEddi—tert~butylfluoren 1) zirconi dichloride,
'bls(p-chlorophenylnethylene)(%-phenyl-z, - di et hyl cycl

(0BRARL) (é9nyl)methyl - -2, 5-di -
adi oy (376 ar R BT PR P TN eRy Py i Pebh iRy clopentadie
di ¢hl gride - . : . .

oy OO T BT P RREAG FREERYT bRATSOPERy 1 S bt fet hy
.cyclo ' .

di %%?%é?%ﬁ§¥}%%?é3an?%Y%?%u?y@%m%%hé%gyy%@p@@ﬁ@@h¢ny1)(3,

. dichloride

6_3%65?659??%%%5%%0{%@3hhﬁi9¢©®iﬁwI@ithéuid@IhyIcyclope
.ntadi SF-1452PCT

dl—p-tolylmethylene(3—phenyl—2,S-dimethylcyclopentadienyl)(
3,6—di~tert—butylfluorenyl)zirconium dichloride,

bis(m—trifluoromethylphenyl)methylené(3—phenyl—2,5—dimethyi
cyclopentadienyl)(3,6—di—tertmbutylfluorenyl)zirconium

dichloride,

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

7 adienyl)(3,6—di-tert—buty;fluorenyl)zirconium dichloride,

_bis(p—tert—butylphenyl)methylene(3~phenyl—2,5—dimethylcyclo

pentadienyl)(3,6*di~tert—butylfluorenyl)zirconium
dichloride,

isopropylidene(B—(adamantylmethyl)—2,5-dimethylcyclopentadi,
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48 enyl)(3,6-di-tert-butyl fluorenyl)zirconi um
di chl ori de,

SEVA RS | i dene( 3- (adamant yl met hyl ) - 2, 5- di net hyl cycl op
entad ienyl)(3,6-di-tert-bagylfluorenyl)zirconium :
di chl ori de,
phenyl net hyl ene( 3- (adamant yl net hyl ) - 2, 5-di net hyl cycl op
entad 5 ienyl)(3,6-di-tert-butylfluorenyl)zirconium

englohibrd@e -“tert-butylfluorenyl) zirconium dichloride,

p-tol yl met hyl ene(3- (adamantyl met hyl) - 2, h-di net hyl cycl o
C%?*ﬁﬁﬁxYQEshykMCﬁﬂﬁmﬂmwm&wﬂmbwhﬂlhk@@%@@ihb%hyqepbyebentad
i chl ori de,
1 emapiht By lowetihylene by tiadanmrh B LAY L42 ui- dis FRY Byl Gy ¢!
opent adienyl)(3,6-di-tert-batylfluorenyl)zirconi unf
h& ' bt £ hyl l,.
PO 09 ool LR IR YLD o S chenantod
ie@&%h%gr%ggﬁl%%}Egkﬁigﬂ%thE%%&i?%ﬁ%éb%ﬁgﬁ'Hgkhloride,

-fl uor ophenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-di net h
p‘%P&y meggyieﬁe(3—(%damagtyamethyl)XZ,5—d¥méthylcyclopenta

| opent adi enyl ) (3, 6-di-tert-butyl fluorenyl)zirconi um
diegvd) Ry §rfdetert-butylfluorenyl) zirconium dichloride,

p-tert-butyl phenyl net hyl ene( 3- (adamant yl net hyl ) -2, 5-d
nap@thylmethylgne(3—(adamantylmethyl}—2 5-dimethylcyclopent
Icyclopentad|enyl)(3,6-d|-tert-butylffuorenyl)2|rconlu

adirengl chBpeidertert-butyl £1 1) zi ' i i
(phenyl ) (met hyl ) met hyl ene( 3o { adanmmat v P Aatws) §iohborider

p-tBYECuo20meth
ycIopg%tad?en¥%§?§?g}di-tert-butylfluorenyl)zirconium

me e | LR RYPT R RS FBRbl 22 SRty Hermyent sty L)
(3 Ch ot pEst s ery? § Lao TRy L Lk rcamiyin disshbowd e r coni urm

| chl oride, SF-1452PCT
p- luorophenylmethylene{B—(adamantylmethyl)—2,5—dimethylcyc
lopentadienyl)(3,6—di~tert—butylfluorenyl)zirconium |
dichloride,
pwtertfbutylphenylmethylene(3—(adamantylmethyl)—Z,S—dimethy
lcyclopentadienyl)(3,6—di—tert—butylfluorenyl)zirconium |
dichloride,
(phenyl)(methyl)methylene{B—(adamantylmethyl)—2,5—dimethylc
yclopentadienyl)(3,6wdi—tert—butylfluorenyl)zirconium
dichloride,
(p—tolyl){methyl)methylene(3~tadamantylmethyl)—2,5—dimethyl

cyclopentadienyl)(3,6—di—tert~butylfluorenyl)zirconium

dichloride,
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49 (phenyl) (ethyl)nethyl ene(3-(adamant I nmeth 1 -2
5 dimY Y ) ethylcy

7%ﬁ§%ﬁ@ﬁlenyl)(3 6-di-tert-butyl fluorenyl)zirconium
di chl ori de, 49
diphenylnethylene(s-(adanantylnethyl)-2,5-dinethy|cyc|
opent 5 adienyl)(3 -di-tert-butyl fluorenyl)zirconi um

ichlaorid
gﬁe“ﬁlt o(le;Flthét F@téysede((@ddmdntyphmgihykhy2) 52dErat A¥LEY 1 cy

clope ntadienyl)(3,6-di-tert-butylfluorenyl)zirconium

: CLﬁgﬂﬂh@duﬁayl ) (3,6-di-tert-but ylfluorenyl) zirconium

bls(n}trlfluoronethylphenyl)nethylene( - (adamant yl met h

 dighlle2ide,

, 5-di et hyl cycl opent adi enyl ) (3, 6-di -tert- butylfluoreny

di d
* %.’“E?E,’lé“%?é“?’%%h%ﬁ‘il (ERRIRh S nath ) o2 5ot ime oy e bogent
- adh@?l SRt ST ERY T PYtELE1 LPERRY b UE Y FPRORRNGL Tl o rbie,

"“bg]slzﬁi EW?thiW’Stﬁ%n%?ﬁ%@ﬁﬂ@ﬁ%‘(@ﬂ hdangnd imerst iyt ye Pope

ntﬁg%ﬁwa/éﬁoéemaaeehybl)ltsslﬁmomeyl y blitybiiluer @k 1@t fde,
coniu mdichloride,
big f??ﬁgpyludeméehybpﬁewl Yhe 2hpt &hh B3 Dyd GMed PRI AL S — o
y
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lopentadienyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,

h]lfluorenyl) zirconium dichloride,

(phenyl)(ethyl)methylene(3—tert—butyl—2—ethyl—5—methylcyclo

~ pentadienyl) (1,1, 3,6, 8, 8-hexamethyl-1H, 8H-dicyclopenta[b,h]



10

- 15

20
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| -1H, 8H

é’.“étowféfy QBN e bty ﬂthaa*r}%ﬁ?ﬁgﬁﬁa%pma@enta

bIS hIorophen | met hyl ene) (3-tert-butyl-2-ethyl -
&5 % 1,3,0 % —hexamethyl-1H, 8H-dicyclopenta[b, h]fluor

yclopentadlenyl)(l 1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl op

engdy & PrC@nHPmld@Céﬂpmﬁﬁenconlun1d|chlor|de
bi s(p-tert-butyl phenyl) net hyl ene(3-tert-butyl-2-ethyl -

bl@(metrlfﬁuoromethylphenyl)methylene(3 ~-tert-but ethyl-
hyl cycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - FFSFLdlcy

~0k0phg1lcht l¢ d
?so%?opgl?ggﬁg%ghﬂeh??yl%é?%???;chphggggégﬁyé)%% iﬂ dlcy
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7 g ex?nethyl 1H 8H—d|cyclopenta[b h] f 1 uorenyl)
ye Ongﬁﬁ penyl) » 8-hexamethyl-1H, 8H-dicyclopenta [

b,h]fluorenyl}zirconium dichloride,

bis(p-tert-butylphenyl)methylene(3—tert-butyl—2—ethyl—5—met

hylcyclopentadienyl)(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclope

nta[b,h]fluorenyl)zirconium dichloride,
isopropylidene(2,3,5—trimethylcyclopentadienyl)(1,1,3,6,8,8
—hexamethyl—lH,8H—dicyclopenta[b,h]fluorehyl)zirconium
dichloride,

cyclohexylidene(2,3,5*trimethylcyclopentadienyl)(1,1,3,6,8,

_8*hexamethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,

.phenylmethylene(2,3,5—trimethylcyclopentadienyl)(1,1,3,6,8,

8—hexamethyl~1H,8H-dicyclopenta{b,h]fluorenyl)zirconium
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di chl ori de,
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r Srttelnaiment @iy -3 HY str-idres Ay ey ek ganen [ . ,
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dizihneenigem 10 di chlori de,
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'“a?%§%§}§?§Pﬁéﬁgﬁé€n§r?IﬁFéﬁ?aP@%EVGbeﬁ?aragﬁfmyabﬁény;y,6,

g &._tco_ ni dichl ori de,
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Jdenyl 15 _
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"nyl.)z irconiumdichloride,

me(:blryr)é?yb)(enét bytyimehyleogtRoBehtifi 8BV DY LYE] 9PeNE B6li e xa
ny

methyl 318, SuSdheyamBhaxta 1b Bk dhoyehppeat aldn il  uor eny
' )zir coniumdichloride, 2

ditRibehyk) (et hyl ) met hyl ene(2, 3, 5-trinethyl cycl opent adi
enyl

o-EhdrSpfefy BDeXPIELLYS; 314 B A v BT L0 LA SOV o,

1,3,6,8,8-hexamethyl—1H,8H~dicyclopenta[b,h]fluorenyl)zirco
nium dichloride,
pqtert—butylphenylmethylene(2,3,5—trimethylcyclopentadienyl

)(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopeﬁta[b,h]fludrenyl)z”

irconium dichloride,

(phenyl)(methyl)methylene(2,3,5~trimethylcyclopentadienyl)(
1,1,3,6,8,8~hexamethyl—lH,8H~dicyclopenta[b,h]fludrenyl)zir

conium dichloride,

.(p—tolyl)(methyl)methylene(2,3,5—trimethylcyclopentadienyl)

(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zi
rconium dichloride,
(phenyl)(ethyl)methylene(2,3,5—trimethylcyclopentadienyl)(l

,1,3,6,8,8—hexamethylnlﬂ,8H—dicyclopenta[b,h]fluorenyl)zirc
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dkﬁ%i?kaqﬂhnﬁanﬂ @& 3-&rSnetinyaidysleypehepantadieny, 1( 3, 6,
8 8 -BeBedrearpai-ny, sHHBdydhcyehenan!, 8 21 AU §aY kL2 hE 6
oni um dlchlorlde
dﬂaﬁyaﬁﬂdg'fluoronethylphenyl)nethylene(z 3,5-trinethylc

ycl op
RS (., B AEB o Far apentadteny T U1k, 3,

chl or enyl met hyl ene) (2, 3, 5-tri net hyl cycl o enta
6 % Etﬁexamet%pq % 8H- d{cyclééenta[b h]fluo¥en¥l)zgrconlum

1,1, 3,6, 8, 8 hexanet hyl - 1H, 8H di cycl opent a[ b, h] f| uor
d¥§#§PFl Evrconlun1d|chlor|de
bi s(p-tert-butyl phenyl) nmet hyl ene(2, 3,5-trinethyl cycl op
bl@ﬁma@rlf5uoromethylphenyl)methylene(2 3,5-trimethylcyclop
ienyl)(1,1,3,6,8, 8-hexanet hyl -1H, 8H—d|cyclopenta[% ¥

enkadﬂEnymyllznceoelganhéﬁhﬁétg 1-1H
.1 sopropylidene(3-isopropyl - §d|nef%§I%§%Y%%%%?%%?éb hJf

lub}éﬁgl Zéfﬁggéﬁgtﬁyf?iﬁfégfﬁicyclopenta[b,h]fluorenyl)
ichlorjde, 2 , :
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5) % 8 8 B: Rehararaiy i rl BBl ¢y evoberent a1t ] fbvenghyl)

21%con1um dlchlorlde,

bls(p tert- butylphenyl)methylene(Z 3,5-trimethylecyclopentad
ienyl) (1,1, 3 6 8,8- hexamethyl 1H 8H- dlcyclOpenta[b h]lfluore
nyl)zirconium dichloride,
iéopropylidene(3—isopropyl~2,5~dimethylcyclopentadiegyl){l,
1,3,6,8,8~hexamethyl~lH,8H—dicyclopenta[b,h]fluorenyl)zirco
nium dichloride, ™
cyclohexylidene(3—isopropyl—2,5—dimethylcyclopentadienyl)(l
,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zirc
onium dichloride,
phenylmethylene(3~isopropyi—2,5—dimethylcyclopentadienyl)(1

,1,3,6,8,8—hexamethyl~1H,8H—dicyclopenta[b,h]fluorenyl)zirc
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oni um di chl ori de, |
henyl met hyl ene( 3-i sopropyl - 2, 5-di net hyl cycl opent adi en
SgT}Q Z2PCT
, 1,3, 6, 8, 8-hexanet hyl -i H, 8Hydi cycl opent a[ b, h] f| uor enyl
)zirc SF-1452PCT 74 onium di chl ori de,
p-tol yl met hyl ene( 3-i sopropyl -2, 5-di met hyl cycl opent adi e
nyl)(
orpiym igslglgrieanet hyl - | H, 8H di cycl opent a[ b, h] f | uor eny
l)zir coniumdichloride, 5
pmq%mmmeem(&dmﬂm Bty vpargatady 1)
eny
11,3, 3,6, S isNeamR iy |- a fluoren .,
yl) zi rconlurndlchlorlde?'Pl %y%%% o?%%' %ﬁfﬁgﬁrﬁnyi Jzir
cdﬁ%&ﬁﬂ&ggﬂf%fﬁ&gropyl 2, 5- d|nethylcyclopentadlenyl)(l

8H-di cycl g enta b, h] f I uor enyl
naé%éaﬁ}ﬁﬁﬂﬂiﬁéﬁﬁQﬁﬂ%ﬁqgﬁ?ﬁ§ - p dJﬁetﬁglcyclopentadlenyl)
p- fluorophenylneth¥fene(3 |sopropyl 2, 5-di et hyl cycl op
(Tapr it €+ hexamethyl-1H, 8H- dlcyclopenta[b h] fluorenyl)z
ienyl)(1,1,3,6,8, 8 hexanet hyl - 1H, 8H-di cycl openta[ b, h] f

T Jopéiua d?ﬂmbgﬂﬂd@nl@ﬁtdﬂdﬂh@&bdéthylphenyl
p-tert-butyl phenyl net hyl ene( 3-i sopropyl -2, 5-di net hyl cy

me¢hydenel3-isopropyl-2, 5-dimethylcyvel tad 1) (1
ntadienyl) (1 1.3 & 8 8 hexamet byl JrH BrCdr ey ePdmentaln® ©

SWB}beaH@E%?XLhﬁ'%ﬁQH ggg?ggﬁh%&; pyﬂF%P8F8F¥%85§FS?EFﬁm

(phenyl) (et hyl ) ret hyl -1 sopro
dieneg
*ad |e%&ﬁ)(l,1,3,6,8,8-hexanethy| 1H, 8H di cycl openta[ b, h

2

_p‘%%b?oP?F%E&i&é&ﬁ?ggg%gbghég%ggéggrapérdzmsthyhﬁVﬁyppgntad

ie%%ﬁ?@ﬁyp)@1§1?3?6pg§gmﬁ§haheﬂﬁyBHi&ﬂsybabpyntprnthDHOre
ny?lgggcqnium dichloride,
p—tert—butylphenylmethylene(3—isopropyl—2,5—dimethylcyclope
ntadienyl)(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fl
uorenyl)zirconium diéhloride,
(phenyl)(methyl)methylene(3—isopropyl~2,5—dimethylcyclopent
adienyl) (1,1,3,6,8, 8~hexamethyl-1H, 8H-dicyclopenta[b,h] £1luo
renyl)zirconiﬁm dichloride,

(p—tolyl)(methyl)methylene(3—isopropyl—2,5—dimethylcyclopen

tadienyl)(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]flu

orenyl)zirconium dichloride,

(phenyl)(ethyl)methylene(34isopropyl—2,SHdimethylcyclopenta

dienyl)(l,1,3,6,8,8-hexamethyl—lH,8H—dicyclopenta[b,h]fluor
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orenyl ) zirconi um di chl ori de,
henyl et hyl ) net hyl ene( 3-i sopropyl -2, 5-di net hyl cycl o
Séé;ﬁég%gé yl) y ( propy yl Ccy

dienyl) (1,1, 3, 6, 8, 8-hexanet gl - 1H, 8H di cycl opent a[ b, h]
fluor SF-1452PCT 75 enyl)zirconium di chlori de,
di phenyl net hyl ene( 3-i sopropyl - 2, 5- di net hyl cycl opent ad
enyl ). .
enyil )z i @rglun shcinettide, | H, 8H di cycl opent a[ b, h] f I uor en
yl)zi rconiumdichloride, 5 _
dﬁ?“ﬁﬁxlm%ﬁhnﬂdnd&&Kﬂﬁbpr@@@ﬂoaxB=&¢%e@h@&h@%h%$%heB@@Eﬁyl)
i eny ' _
(1)1, B,%,3, 8-laathy, shiHadicyelenent ahtq NLLLHEY ) -1

enyl) zirconium di ¢hl oride,

-hyl_cyGl gpent adi eny| _1,1,3,6 8,.8-hexanet hyl - 1H, 8Hdi cy
dlE%b%éﬁﬁﬁﬁm%%gﬁﬁﬁﬁﬁﬁ%géPBE§Py%r?eéﬁﬂ&ﬁﬁaha Fyeilgeentadieny
bi.s(p-.chl ar gphenyl net hyl ene) ( 3-i sopropyl - 2, 5-di net hyl ¢
1)¢&pgp3r6,8:8—heXamethy -1H, 8H~dicyclopenta[b,h] fluorenyl)

.entadienyl) (1,1, 3, 6,8, 8-hexamet hyl -1 H, 84 di cycl opent a[
Z1lpcRpaum gécaapiridier coni um di chl ori de,

bi s(p-tert-butyl phenyl) net hyl ene(3-i sopropyl -2, 5-di net
bilymeyrifiuoromethylphenyl)methylene (3-1 1-2, 5-d]

cIopentadienyl)(l,1,3,6,8,8-he¥an€?ﬁyl}iﬁfggf%icy& o%émet
hyntgbbopehithbyenenylyzir 60pi gmydj L6y _ —di

isopropylidene(§-¥éinefhylé??glbg?éﬁéFﬁg%h§Pb§%l%ﬁ%%?%ppe

- rInsm Wiidd1an et hyl phenyl ) met hyl ene( 3-i sopropyl - 2, 5-
di met ! |

-nt%;%?%lf%?%?%?g}%é%gﬁgP%§?-??EQ%PH?Q§CIopenta[b,h]fluor

bi%$§%%ﬁ%§%%§g§h§ @gkﬁgh%%%gfér%gsz?Byar%eﬁh9i@9€hbb@h¢lop
enfRSTEYIY (B, B, B ReRafobAyme HiBH B o3+ Sene hpbekd ugh £
lqéggg;l)zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3—isoprop?l-2,5—dimethylcy
clopentadienyl)(1,1,3}6,8,8~hexamethyl—lH,8H—dicyclopenta[b
+h]fluorenyl)zirconium dichloride,
isopropylidene(3—trimethylsilyl—2,5—dimethylcyclopentadieny
l)(1,1,3,6,8,8~hexamethyl—lH,8H~dicyclopenta[b,h]fluorenyl)
zirconium dichloride, |
cyclohekylidene(3—trimethylsilyl—2,5~dimethylcyclopentadien
yl){1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta{b,h]fluorenyl
Jzirconium dichloride,
phenylmethylene(3~trimethylsilyl—2,S—dimethylcyclopentadien

yl)(1;1,3,6,8,8—hexamethyl—lH,8H~dicyclopenta[b,h]fluorenyl
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)zirconi um di chl ori de,
phenyl net hyl ene( 3-tri nmet hyl silyl -2, 5-di net hyl cycl opent
SEdi 2 PCT
yl) (1,1, 3,6, 8, 8-hexanet hyl -4, 8H di cycl openta[ b, h] fl uo
renyl SF-1452PCT 76 )zirconiumdichloride,
p-tol yl met hyl ene(3-trinethylsilyl-2,5-di nethyl cycl open
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oreny 1)zirconiumdichloride, 5

pWWMﬂmgtllasﬂeﬁt@e(t%ﬂﬁétW1%¥L'ﬁﬂl'—>2' 52a2ndt ABE AYLEXELAP i e

- nt adi

ruﬂnyh)Q161638688h§xg%%lg&lhXH gﬁ %TE%E gggeeTEak?fTLoreny
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fluor ne :
l)%ékﬁanéﬁe % %ﬁ§§£%?PS|IyI 2, 5-di et hyl cycl opent adi eny

naf%%%@?@?§hﬁé§§ﬁé§h§ﬁi@ﬁF8Hl§ﬁéyér6pénﬂémbthyﬂtuolepﬁhyadi
zirco 10 niumdichloride, _
eny.lf | {eleBhénfl fehkyherehsltiHpsHhvli sty bp@nba dbmel hyheren

ycl op
ylentiadoedyt) 01ch13r648, 8phexameubybmkth$bdigyt! opent a|
b, h] f Iuorenyl)2|rconlun1d|chlor|de

meﬁ§?§$he?gLy&@ﬁ@BMbﬁ%&mthQGQSd&ﬁé€B§E¥§éiL%Lﬁ@aéiQAQF}(1
1, @lgpgnbaﬂ%gﬁﬁglﬁ% g; 818 dlc%& ag%ﬁg%k%éﬁﬁ?ftg£§X§iP€frco

uore zrrconlu ( .
nlpﬁhgﬁghignethyl)nethylene(3 trimethylsilyl-2,5-dinethy

entad él 1,3,6, hexanet hyl - 1H, 8H di cycl opent
?BOEOP% ofe byigneéénFGhmathnnallmb 229-dimethylcyclop
-tonI;?nethyI)nethylene(3 trimethylsilyl-2,5-dineth

enyp@y@nyl 1,1,3,6,8,8=hexamethyl—1H,8H—dicyclopenta[b,h]f

| opent adi enyl ) (1,1, 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl open
lueaghyl) zirconium dichloride,
p—tert—butylphenylmethylene(3—trimethylsilyl—2,5—dimethylcy
clopentadienyl)(1,1,3,6,8,8-hexamethyl—lH,8H—dicyclopenta[b
yhifluorenyl) zirconium dichloride,
(phenyl)(methyl)methylene(3-trimethylsilyl—2,5—dimethylcycl
opentadienyl)(1,1,3,6,8,8—hexamethyl-lH,8H—dicyclopenta[b,h
Jfluorenyl)zirconium dichloride,
(p—tolyl)(methyl)methylene(3—trimethylsilyl—2,5~dimethylcyc
lopentadienyl)(1,1,3,6,8,8mhexamethyl—1H,8H-dicyclopenta[b,
h]fluorenyl)zirconium dichloride,

(phenyl)(ethyl)methylene(3~trimethylsilyl-2,5—dimethylc§clo

pentadienyl)(1(1,3,6,8,8—hexamethyl~1H,8H—dicyclopenta[b,h]
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h] f1 uorenyl ) zirconi umdi chl ori de,
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di phenyl net hyl ene(3-trinet hyl silyl-2,5-di net hyl cycl ope
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dj;behne{igtl@deyﬂkﬁﬂlé% era(dnldtinatdhailyls-2: Aedhyrthrh Speheaqs
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d%"rqulfﬂﬁéﬂhaaéWﬁdﬁbrﬁFme dylydireeSnidnethyhrocildpenta

_bisgg-chlorophenylnethylene)(3-trinethy|siIyI-2,5-dine
dqqﬂm (1,1,3,6,8,8~hexamethyl—1H,8H—dicyclopenta[b,h]fluor

ycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl op
engnit) &fi rdonhjubd wdeenylrlizier,coni um di chl ori de,

bi s(p-tert-butyl phenyl) net hyl ene(3-trinmethylsilyl-2,5-

biGi (Rt ri¥d uoromethylphenyl)methyl 3-tri ilyl-2,5-
hyIcyclopentggfenglF(f?¥,%T%,8yé?ﬁgéan%%ﬁ?FFg¥&§#&g%c§’5

e oy e B AR Y 7o §F B b b RaBE L APkt ity oy
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- ..cqoni u 0
b183 BroheRyPPasn¥cIeshaAgne) (3-grimehhyiyel shed: bddenythylc
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r coni

b,h]fluorenyl)zirconium dichloride,

bis(p—tert—butylphenyl)methylene(3—trimethylsilyl—2,5-dimet
hylcyclopentadienyl)(1,1,3,6,8,8—hexamethyl-lH,8H—dicyclope
nta{b,h] fluorenyl) zirconium dichloride,

isopropylidene(3—phenyl—2,S—dimethylcyclopentadienyl)(1,1,3

',6,8,8~hexamethyl*lﬂ,8H—dicyclopenta[b,h]fluorenyl)zirconiu

m dichloride,

cyclohexylidene(3-phenyl—2,5—dimethylcyclopentadienyl)(1,1,

3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconi

um dichloride,

-phenylmethylene(3~phenyl—2,5~dimethylcyclopentadienyl)(1,1,

3,6,8,8~hexamethyl—lH,8H—dicyclopenta[b,h]fluorenyl}zirconi



10

15

20

um di chl ori de, '
phenyl net hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi enyl )
SF11452PCT
.3, 6, 8, 8-hexanet hyl -i H, 8H di cyscl opent a[ b, h] fl uor enyl ) zi
rconi SF-1452PCT 78 um dichl ori de,
p-tol yl met hyl ene( 3- phenyl - 2, 5- di et hyl cycl opent adi enyl
) (1,1
um3dgeBlerhadxanet hyl - 1H, 8H di cycl openta[ b, h] . fl uorenyl)
zircon iumdichloride, 5

'pf???yhméﬂmyhym@n@%ﬁhéﬁyiw@;éLé&ﬁ%ﬂﬁﬁfBQéaHEéH%HHfEH§¥DQ1,1

4,8, é; 8- 8k H liﬁi 8&&%@@%&6%9&% i ueonry yZ.'L)rCOI’l

zirco nium dich orldb of Offe
ﬁ@tgyéﬁfgﬁgdghenyl 2, 5- d|nethylcyclopentadlenyl)(l 1,3

1H, 8H—d|c cl opental b, h] fl uorenyl ) zirconiu
n?ﬁhﬁ%éiﬁ%ﬁﬁ&% ~phe3&l 5)5 dimetgylcyclogggtadlenyl)(
p: quorophenyInetherne(S phenyl - 2, 5- di net hyl cycl opent
1t &P » 8-hexamethyI~1H, 8H- dlcyclopenta b,h]fluorenyl)zirco
yl)(1;1,3,6, 8, 8-hexanet hyl -1 H, 8H—d|cyclopenta[b h]fluo
nJrléﬁtlydlcbleHMI lyﬂtdjloﬂlm:fndi%thylphenyl
p-tert-butyl phenyl net hyl ene( 3- phenyl -2, 5- di net hyl cycl o

- mepEtiEene@-phenyl - 2 5~ dlmethylcyclo e%ﬁadl%ng&éntéﬁb3ﬁf 8,

di enyl ) (1, 1 3,6,8, hexanethyl
£ 7 I e
° (péﬁgm) met hy|8§Pprferat | engj%? g’rﬁﬂtﬁl leué’r&“ﬁféx’ RHEEPEL G e

dind
; }ﬂfé%r(lfiei 3.6, 8, 8- hexanet hyl - | H, 8H- di cycl opent a[ b, h] f |
Z|rcon|un1d|chlor|de 20

”tooﬁ DRy PeRbesypnénp-di netiivieyivtoppakep ien
3”1 e(r%yll)r(31 6y 83 86 hexameskartetlHy BHEH 8icdbppatabnhafbublenyl
| uore

}zirconium dichloride,
p—tert—butylphenylmethylene(3:pheny1~2,5—dimethylcyclopenta
dienyl}(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluor
enyl)zirconium dichloride,
(phenyl)(methyl)methylene(3—phenyl~2,5—dimethylcyclopentadi
enyl)(1,1,3,6,8}8—hexamethyl~lH,SHudicyclopenta[b,h]fluoren
yl) zirconium dichloride, |
(p—tolyl)(methyl)methylene(3—phenyl—2,S—dimethylcyclopentad
ienyl}(1,1,3,6,8,8—hexamethyl—lH,8Hfdicyclopenta{b,h]fluore
nyl)zirconium dichloride,
(phenyl)(éthyl)methylene(3—phenyl—2,5~dimethylcyclopentadie

nyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluoreny
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nyl)zirconiun{dichloride,
h | t hyl ) net hyl ene( 3- phenyl - 2, 5-di net hyl cycl open
Sééi%g?%&ée yl) y (3-p y yl Ccy p

nyl) (1,1, 3,6, 8, 8-hexanet hyl 78H, 8H di cycl openta[ b, h]flu
oreny SF-1452PCT 79 1)zirconiumdichloride,
di phenyl net hyl ene( 3- phenyl - 2, 5- di net hyl cycl opent adi eny

1).(1, . . .
l%gé£QRW3W?4%é@ﬂ%9ﬂ%ﬂeq1H,8H-dicyc|openta[b,h]f|uoreny|)
zirco niumdichloride, 5
d%mﬁﬁﬁ?#m¢¢mWéBM¢uéﬁ@@ﬁngﬁeﬂyB—ai&eﬁmwﬁbbtn@peheaaméﬁyl?(1,
ny _ _ '
1,B,5,3,6-Bctahexayathy, siHaSbydi eypehere Bt ah R10LELHOE £BY oo
[ )zir coniumdichloride,
nikiss dichilblk wer omet hyl phenyl ) net hyl ene( 3- phenyl - 2, 5-di m
et hyl
dicych ' 1,3, 6,8,8.hexanet hyl - 1H, 8H-di cycl o
BB L b B BhSry 3 P B AeR e PP LaBencacteny 1) (
[ - ghlLor opheny| net hyl ene) ( 3- phenyl - 2, 5- di et hyl cycl
gpggg,g,%—kegame yl—l%,BH—égcyglopgnta[b,h]fluozengl)zir
adi enyl) (1,1, 3,6, 8, 8-hexanet hyl - 1H, 8Hdi cycl opent a[ b, h
COPfPgodiEBhGETERY coni um di chl ori de,
_bis(p-tert-butyl phenyl ) net hyl ene(3-phenyl -2, 5-di net hyl
blg&@rgrzi5uoromethylphenyl)methylene(3-phenyl-2,5—dimethyl
pent adi enyl ) (1, 1, 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl opent a
cypbopéntadivenenyk) zi| eoni smdheRhRLELe - —di
isopropylidene(3-(adananty|nethyl)-2?5-%?h%¥h%1%§%%%ﬁﬁfta

[bgﬂig%%ifﬁ?%%%?%f%?ﬂé§%n%%%@+?F%E%F+dicyclopenta[b,h]fl

N 73 ¢ coni_um di chl ori de, 20 |

o L o e Ol Ty ) -2, eyl agent
"’ldf‘gellt‘nf}frj| Y 1% & % S hesameiingd =1 iy B eyel eprertta]th, M f1uo

| uor e.
renyf)21rconium dichloride,

i,

bis(p~tert~butylphenyl)methylene(3—phenyl—2,S—dimethylcyclo
pentadienyl)(1,1,3;6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]
fluorenyl)zirconium dichloride,
isopropylidene(3-{adamantylmethyl)—2,Sfdimethylcyclopentadi
enyl)(l,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluoren
yl)zirconium diﬁhloride,
cyclohexylidene(3—(adamantylmethyl)—2,5—dimethylcyclopentad
ienyl)(1,1,3,6,8,8—hexamethyl—1H,8H-dicyclopenta[b,h]fluore
nyl)zirconium dichloride,
phenylmethylene(B—(adamantylmethyl)—2,5~dimethylcyclopentad

ienyl)(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h}fluore
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lOéé%@@dlenyl)

nyl ) zi rconi um di chl ori de,
henyl et hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et hyl cycl op
4R PCT

ienyl) (1,1, 3,6,8, 8-hexanet hgp- 1H, 8H di cycl openta[ b, h] f
| uore SF-1452PCT 80 nyl)zirconiumdichloride,
p-tol yl met hyl ene(3- (adamant yl net hyl ) - 2, 5-di net hyl cycl o
penta
nydi)ediyoort,un 31igh8 c&-iklexanet hyl - | H, 8H di cycl opent a[ b, h]
fluor enyl)zirconiumdichloride, 5
Pﬂtﬂﬂ%?mﬂBMWﬂbmbawe(%déaﬁaﬁﬁnhékﬁ9hhyb)52d§m@kH§&B¥££¥ﬁgnta
open

diadivanyly, 01316386 88 n@xAk: % FhXh %Huﬁﬁ&%bi& oge?gak?fguor

]fluo renyl)2|rcon|un1 oride

b1l f r hen
en%é h;rgﬁg Eghgﬁfyﬁﬁéthyl) 2,5-di met hyl cy(i | opent ad

“aF%F§¥§m§t§YéeH8%éﬁéPH§WaPHYéﬂeahwyérapéndép@;hyitmoiepent

I%zi 10 rconi um di chl ori de,
adé V&éﬂépﬁeﬁyﬁﬁﬁtﬁyh@ﬁé@stbaaahﬁnﬂy%dmthyl¢p€n5adanIhluo

renwéiﬁ@aqpemym)@1pmlar5d8 Bphexamehbybmbth Bheicyc! open
ta[b, hifluorenyl)zirconiumdichloride,

mephgﬁene?gtyhaaﬁautygmayh§n¢4§ sadapeph ¥ BPL I dnda P diy )
met ny

LEY@lQP@nQaHéQQME%ﬁ 14 § @H8d§c£§f %%ngt%éﬁﬁg%toreggi

opent [b hi fl uore yI zi rconiu

rc&ﬂhﬁﬁy&;&gfgpyggnethylene(3 (adamant yl met hyl ) -2, 5-di ne

opent adi hexanet hyl - 1H, 8H-di cycl op
aFOp%e%XfT%%%éﬁﬁT§k$r&%ﬁﬁ@#@%ﬁ%ﬂ#tﬁyhkr2&&rdlmethylcyc

|yl nethyl)netﬁglene(s (adamant yl met hyl ) - 2, 5- di m
8-~hexamethyl-1H, BH~dicyclopenta[b,

cycl opentadienyl)(1,1,3,6,8, 8- hexanethyl 1H, 8Hdi cycl o
;@nyl)21rconlum dlchlorlde,

o 2flS

p—tert~butylphenylmethylene(3—(adamantylmethyl)—2,5—dimethy
lcyclopentadienyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopent
a[b,h]fluorenyl)zirconium dichloride,

(phenyl)(methyl}methylehe(3—(adamahtylmethyl)~2,5—dimethylc

yclopentadienyl)(1,1,3,6,8,8—hexamethyl—lH,8H~dicyclopenta[

b,h]fluorenyl)zirconium dichloride,

(p—tolyl)(methyl)methylene(3—(adamantylmethyl)—2,5—dimethyl

' cyclopentadienyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta

[b,hlfluorenyl)zirconium dichloride,
{phenyl)(ethyl)methylene(3—(adamantylmethyl)—2,5—dimethylcy

clopentadienyl)(1,1,3,6,8,8~hexamethyl—1H,8H—dicyclopenta[b
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[ b, h] fl uorenyl)zirconiumdichloride,
phenyl ) (et hyl ) met hyl ene( 3- (adamant yl net hyl ) - 2, 5- di et

cl opent adi enyl ) (1, 1, 3, 6, 8, 88hexanet hyl -1 H, 8H di cycl ope
ntal[ b SF-1452PCT 81 h]fluorenyl)zirconium
di chl ori de,

di phenyl nmet hyl ene( 3- (adamant yl net hyl ) - 2 5- di met hyl cycl
%iﬂorenyl)21rconlum dichloride,

adienyl)(1,1,3,6,8, 8- hexanethyI-IH 8H di cycl openta[ b, h
dqnhamylmmemmuxszeenewmmﬁm%guﬁbw% 1)22, 5-dimethyl \
di - p-tol yl met hyl ene( 3- (adanantylﬁ%thyl) lmed.%efﬁ?ﬁ%ﬁent

addl %
ntadienyi V(1 £ 8 & hogans v Aty Sicd Ry Sl Q0ePALhe b Blue
redy%}Zl %ﬁ%%!bﬁ' %%Fp m di chl ori de,

mtrifluorone eﬁyl)nethylene(s (adamantyl met h

Y
di ?LéonggﬁﬁFEyéﬁaﬁéﬁtéaﬂéW9Pfyimft9yé ) 8285 hekmabhytyEkope
% 10 |cyclopentaLb h] f I uor enyl ) zi rconi um
ntal&ﬁpgﬁldé examethyl-1H, 8H-dicyclopenta[b,h]fl

bi s(p-chl orophenyl net hyl ene) ( 3- (adamantyl met hyl ) -2, 5-d
uorgayl) zirconium dichloride,
yl cycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - 1H, 8Hdi cyc

bibdpenrifahibrbhétHol gyhyz)heeni vendi shl _
bis(p-tert- butylpgeﬁyl)%ezhy|e¥e(3 éadaﬁ%ﬁ?%?ﬁggﬂiT?Yﬁ} 2

,5-8ifleth¥d |
ne%hyrc%cfggé% 33F%%§6n¥i 113 6 8 8- hex%?x Fh¥¥r%¥;%ﬁ‘d
: t uor en Z|rco un1d|chlor|de
lckb%g%%?eg?ﬁ ] %?%%g%?YOLZhE? %%nﬁ%ﬁ% bf9%he present
L NYeE on is no ted in the above-exenplified
b1k MO L QoL e e thELERE) (T bhasmdty Lo vy i 18 § fréimeth
lregﬁlrenents described in the clains. 20 [0021]
Y1 BYOreRENFRF 1 PR BHUET Nl I GnGi 8 T loexabe by Colpoiredicyclopen

r

ta[b,h] fluorenyl)zirconium dichloride and

bis(p—tert—butylphenyl)methylene(3—(adamantylmethyl)—Z,S-di

'methylcyclOpentadienyl)(1,1,3,6,8,8-hexamethyl~lH,8H—dicycl

openta[b,h] fluorenyl)zirconium dichloride. However, the

transition metal compound of the present invention is not

limited in the above-exemplified compound, and includes'all

compounds satisfying'the regquirements 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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- The transition nmetal conpound of the present invention
can be prepared by a well-known nethod, and its

SHrb#uePCDBn process is not particularly limted. As
the wel | - known SF-1452PCT 882 production process, for
exanpl e, ones disclosed in WD 01/27124 filed by the
present Applicant can be nentioned. For exanple, the
conmpound of the general fornula [I] can be produced by

PRIRBICE o1 pwongsst ePsr ekanipaeyr 506 s comWEbd 1h wh dihe 7124
general 5 formula [I] can be produced by the reaction

fisidme 1 Z2
S gﬁf Eﬁé&ﬂ{e&e}it@gF%@%ﬂ:t(ga@ b hé‘]’xt;onéd IQR% ?xa@%le,

tH(eG;cbm%u‘?lﬁ BE 4nd g%‘her 1&%%{:1% EﬁﬁlcanR%e grggfuce&@y the

R3 R72 L'

following steps. A precursor compound (1) of the general

formu.l_a [I] can be produced by the reaction scheme [A] ‘or. [B].

[0022]
RZ RS . -
[ Al 1 2 (o]
1 4 + Z Y Z Qr \"'
R R’ . R137 \R Rr13” \R14
@ ) (4) J
RZ R3 RZ RS i
—_—— R"Q‘R4 o R R4
Y.,---Z1
R13/ \R“ 13’Y\R J
B (5) )

[0023]
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| I 1IW13'y R o RRO R& R7 RI2 R5 20 (7)) R /| R6
RO 9 R8 R7 (1) [0023] SF-1452PCT 83 [B] R12 L' R5

SHRi4RPA, 72 Il + R73' YRfa or RI3'Y~-R4 R o Rs R3 R
(3) (4 (7) /Zi 5 RIQYRI48®R" R74 Rig R5 Y Ru Rs
R11/ \ Rs or RI1 -e, RS Rlo RS Re R7T RRo "R9 Re, R7
(8) (9) R R3

[B]

R12 (s RS

1 ' 0
+ R137 g4 R137 g4
R‘IO 7
RS Rre R

3 (4)
{7)

Y

[0024]

In the formula, R' to R, and Y have the same meanings
as in the general formul'a {I] , and L represents an alkali metal.
Z?and.zzeach represent halogen or an anionic ligand, and these
may be in the same or different combination. For (1), {(2), and

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

only in the position of a double bond in the cyclopentadienyl

ring and only the one type among them is exemplified herein,
but there may be any other isomers which differ only in the
position of a double bond in the cyclopentadienyl ring, or a

mixture thereof.
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IORRBR RA ORI RRAReR (100 RI' I Re R

RO Rs. R7 (1) [0024] 15 1n the fornula, RlL to R14,
SEd 2 H&ve the same neanings as in the general

formula [I] , and L represefds an alkali netal. Z1

and Z2 each represent hal ogen or an anionic |igand,

and these may be in the sanme or different

combi nati on. For (1), (2), and (5), it can be thought

t hat [PRéPe exi st isomers which differ 20 only in the

posi tion of a double bond in the cycl opentadi enyl

ri ngTardadkby it hetaheusypef anoiige themtivexenphef redction

herein, but there may be any ot her isomers which
scliefdear [A anl ¥ndn[2 henapesi Lk 0A1 0k, asdouhhe cﬁo?@t'a'%stiﬂﬁ, and

cycl opent adi enyl ring, or a m xture thereo
thaFz14%223R 0 T ally used fo t he

reac?%%ngg %éﬁghrg%?%#oﬁgygéﬁe#EQHFE?hmhdngfa lu% In

t he Ikallne earth

14 .um assium
_addltﬂoﬂ WFBS R 85 R 18 fah+ dnE s Pat pPory Todine.

5 ha gg %&be fluorlne chl orine, brom ne, or iodine.
PEFd AT X AURNDT &L BRe Bd tMiCohi g2 nd gared Udecamad kaxy group

al koxy group such as nethoxy, tert-butoxy, and
SUSReR®IE L Xvar bexyHanbogyoand phenoxy, a carboxylate group
s.uch as acetate, and benzoate, and a sulfonate such as mesilate
and tosilate.

[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’tfansition metal‘compoﬁnd may be produced by any
weiluknownrmethod. The precursor compound of the general
formula (1) obtained by the reaction of the reéction schemes
[A] and [B] 4is brought into contact with an alkali.metél, a
hydrogenated alkali metal, or an organoalkali 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
hydrocarbonssﬁxﬂlaspéntane,hexane,heptane,cyclohexane,and
decalin, aromatic hydrocarbons such as benzene, toluene and

xylene,ethers:ﬂuﬂ;astetrahydrofuran,diethylether,dioxane,
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such as acetate, and benzoate, and a sulfdnate such as
nmesilate and tosilate. 10 [0026] Next, exanples of
SHhtrothakem a transition netal conpound fromthe
precursor conmpound of the gggperal fornmula (1) are
listed below, but do not limt the scope of the
invention. Further, the transition netal conpound nay
- be produced by any 15 wel | -known net hod. The precursor
1 corpiowsich efy dtherggnereadt ~-uryiuea nyhe tolt-ai Reg by the
reaction of the reaction schemes [A] and [B] is
cy It v I G AR Wiy B018LKaLE
hydrogenatedkgﬁkalLrﬁesal, or gn or%gﬁég%igﬁérgﬁﬂﬁﬂsgﬁ$ as
didh1 P EAHIG soLygn eaction _t erature r in
from -80C tg‘@o%l&%%gf%ﬁ?ai A PARRRR PP e AT RLT OF the
npl es. of the, ani c solvent used in the above )
alr%%c ﬁ“%ﬁa? HECT gﬁlr%;fﬂ%ﬂ‘f%rea%ﬁaemes%wh@m, sodium,
ent ane, hexane, heptane, cycl ohexane, and decalin,

aAngr SREHASS Widr GeRIBAeS Sfclrhas hyelrperaated! aékelantetal

xyl ene, ethers such as tetrahydrofuran, diethylether,

1ingilayden epd SEm IMERACTE 8Bndlp @t as sreth oxpeti@neand examples of

tert-butyl nethyl ether, and cycl opentyl nethyl et her,

thand rgainogdnatédrydnocachons &uehyas i tdichl Obeﬂ'?iﬁ§eaium,
and chloroform In addition, exanples of the af kal

an@®balknysad thi yhe above reaction include |ithium
sodium 5 and potassium exanples of the hydrogenated

al kalrpg al include sodi um hydride, and potassium

hydride, and exanples of the organoal kali netal

incl yde, methylljthju butyllithju

Hextr,mtheyme aﬂLog}ane co¥npound rg;])resented by the general
formula [I] canbe synthesized by reacting the obtained dialkali
metal salt in the organic solvent with the compound represented
by the general formula (11):
- Mzk cew {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

represents 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 hafinum fluroride, chloride,

bromide, and iodide, and complex thereof with ether such as
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and phenyllithium [0027] 10 Next, the netall ocene
conpound represented by the general fornula [I] can
Shel Giesi zed by reacting the obtained dial kal i
nmetal salt in the organic sekvent with the conmpound
represented by the general formula (11): Mzk ... (11)
15 (In the fornmula, Mrepresents a netal selected from
Goup 4 in the Periodic Table, Z nay be sel ected from
Ly hstheo forradi, f fodredhty 1 ectimdyi natiicsiasieof alpal ogen, an
anionic ligand, or a neutral |igand capable of
1 Coatidiatatd g thiank .a torRiekaehl othdBirhanfPtd vent used may
represents an integer of 3 to é.). Specific exanﬁ1es
beoftHN & a2 PIreferab nd.repre ed by the
gener al fornulaa%l?%nﬁggggghcbﬁ e't?ﬁ@%]éélé%ﬁon of the.

18 htani flurori.de, chloride, bromde, .
L Lt v bt o1 Fom GRFFTUPGT b - e by
th%;&ghge ;apd iodide, tetrayal ent hafinumfluroride,

ChPSPEEEL TFBW dell Bndavodederefnaabarptant t¢@radf by the
w.,th_ether such as SF-1452PCT 86 tetrahydrofuran,
eI B e FRECL L1@Nnox and, maydbel cardiimet boxyéhhahe. | n
addi tion, the organic solvent used may be the sane
abgifesmgs tirenedonedaatioveol¥hatr aachi 0826t ibheteABbahnede
dialkali netal salt with the conpound represented by 5

rahbengenesal-sihot myd apoid) ﬁ?&zﬁgtﬁ£§égéﬁgk%mﬁﬁyI%ﬁ?b?%&ned

by the equinolar reaction, e carrre

int#ies x@@%‘t&bﬁ%&&Wgseﬁgﬁglﬂcanc‘cﬂa\ﬁ_er@tfigtd A R e with

tenperature
the process such as an extraction, a recrystallization, a

sublimination, and the like. The transition metal compound of

‘the present invention obtained by the process is identified

using the analytical method such as a proton nuclear magnetic
resonance spectrum, a 3¢ nuclear magnetic resonance spectrum,
a mass analysis, and an elemental anaiysis.

[0028]

Preferred Embodiment of employing Transition Metal

Compound to Catalyst for Olefin Polymerization

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

component preferably comprises:
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rangi ng from-80C to 200C. The netal | ocene conpound
obtained 1in the reaction may be isolated and purified
SFnldztkfFance with 10 the process such as an
extraction, a recrystallizagiyon, a sublimnation, and
the like. The transition nmetal conpound of the
present invention obtained by the process is
identified wusing the analytical nethod such as a
pr ot o) niidlee b ovegretritd onkes @ranee tIpachewdl addfound;
nucl ear magnetic resonance spectrum 15 a nmss

anal y®)s atangdaat o buanalyks ke eli0@28),. Preferred
Enmbodi nent of enploying Transition Metal Conpound to

Catal yst fop_@hetin 3 ' LaQn he preferred
enbodinentngggnghoﬁgﬁéxgﬁétégﬁkga83|?%%H&hetal
conmpound OfBLBF gresent inyention to a catalgst “for
ol efin pol§ner'za i OhORFPR-BELBRI FKed°™PRULRe 23ke
of using the Sransition met al conpound of the present
i nvention (8s3{ FeCRRPErYE WG SPENE RrpbPY Medirday Feacting
the catal yst conponent preferably. conprises:
wigh e pepngition) mee lalvoveomadt i(@ned andafisirthen, if
nmetal conmpound; (B) at |east one conpound sel ected
nefoegsaryB- 1) an organonetal | i ¢ conmpound, (B-2) an
or ganoal um num oxy-conpound, and 5 (B-3) a conpound
whi chic oanpaaBicanapai kabyiegacting with the
transition netal conpound (A); and further, if
necesgsanpy;

Hereinafter, each component will be specifically

explained.

-‘[00301

(B-1) Organometallic Cémpéund

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

An organocaluminum compound represented Ej the general
formula:

General Formula (B-la): R°mAl (OR®)nHpXq

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; X represents a halogen atom; m 1is a number such

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

that 0<p<3, and g is a number such that 0=g<3, provided that



(C a particulate carrier. [0029] 10 Hereinafter,
each conponent will be specifically explained. [0030]
S{BL4)2EXT anonet al | i ¢ Conpound Exanpl es of .

organonetal i c conpound (B-d% used in the 15 present
i nvention, specifically include the follow ng
organonetal | i ¢ conpounds of Goups 1, 2, 12 and 13. An
or ganoal um num conpound represented by the genera

- Wifrofmed=sd . GEher abeEdfiyl axbBpla): o RagAk ( SR HHRXG: 201 ude
wherein Ra and Ro may be the sanme or different and

trsasdthy e esenin,a dMtecALom 1 9LAUP Havisng 1421 43 num.
preferably 1 to 4 carbdon atons; X represent¥ a !

aﬂuﬂdgygbﬁyﬁ?y %Eﬁ#§3%55§@9§BESUCh that O<nx_3, nis a

nunber such t p 1S a nunber such that
0< -1y I S.a_numper such that 0<_g<3 rovi ded
_P% g <o, P
t hat “8F CFPEEX Gy HERUR JaTe b afiGet} Wik @x rpresented
of . the conpaound include trinethylalum num
> by Hhe RpneTedi reEmULAii sobut yl al uni num  and
di i sobut yl al um num hydride. An al kyl conplex of G oup
1 nefgnesad Hbumahem(BepbesentarR®,5 by thegenera
formul a: CGeneral Formula (B-1b): MAI Ra4 wherein M
reprebenesnlM® Neprederés R & ,es9tS, &R* represents a
hydrocarbon group having 1 to 15, preferably 1 to 4 carbon
atom(s) . Examples of the compound include LiAl (CoHs) 4, and
10 LiAl(CsHis) 4.
General Formula (B-lc): R*RPM3
wherein R* and Rplmay 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
15 above-mentioned organometallic compounds (B-1),
organcaluminum compound is preferable. In addition, such
- organometallic compound (B-1) may be used individually or in

a4 combination of two or more kinds thereof.

[0031]

20 (B-2) Organoaluminum Oxy-Compound
An organoaluminunloxy—compound“(B~2) used in the present
invention may be a well-known aluminoxane or an organoaluminum
oxy-compound which is insoluble to benzene as disclosed in

Japanese Unexamined Patent Application Publication No.
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hydr ocar bon group having 1 to 15, preferably 1 to 4
carbon aton(s). Exanples of the conpound include
SH1IMY420%) 4r and 10 Li Al (C7H15) 4. General Formul a

(B-1c): RaRbMB wherein Ra agd Rb nmay be the sanme or

di fferent and each represent a hydrocarbon group

having 1 to 15, preferably 1 to 4 carbon atons, M
rfresents My, Zn, or Cd. Anong the 15 above- ment i oned
dﬁﬁﬁhetalllc conpounds (B-1), organoaluwnnum

conpound is preferable. In addition, such

or garf@mseal |i c conpound (B-1) may be used |nd|V|duaIIy

or in a conbination of two or nore kinds thereof.

e X o r l
g?ggﬁ%él%%i%En%gx§Jggﬁ%gu%ghﬁggé%éusggn?ng?h%rﬁ?gggﬂtln

d veq b wel | - known _ al n1noxane or an
@ ggbangg un1nuﬁ1%8fye§8WE§§ndtﬂﬁl R1le¥iRgoPLEBFESEES, and
di,scl osed in _Japanese Unexam ned Patent

benzi e
IREPA g&‘{t Ot apasdi ést RoRoRStion pd5hpdrogerbep- Fek8ent .

[0032£ The heretof ore known al um noxane may be

pr odudeédPrAaceascohdianceomprhseboaddkagphe, ot fienoaluminum
foll owi ng processes, and 5 generally obtained as a

cogpbuniconuoh &y drdeakdydr iselivent to 4 DorPAGRSoM8Ring an
conpri ses addi ng an organoal um num conpound such as

adbbirpltk yeatane NEm 0 13 EQHEQHHQnE;QNﬂtrHinQa@Qr, for example,

- @ magnesium chloride hydrate, a copper sulfate hydrate, an

aluminuméulfatehydrate,ainickelsulfatehydrate,andaacerium
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

Oor steam with an organocaluminum compound such as

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

diethylether, and tetrahydrofuran.

(3) Process ﬁhich 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 toluene.

[0033]

The alumiroxane may contain a small amount of an

organometallic component. From the recovered solution of
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adsorptive water or salts containing crystal water,

for exanple, a magnesium chloride hydrate, a copper
SkulfaZeChydrate, an 10 alumi numsulfate hydrate, a

ni ckel sulfate hydrate, andoga cerium chloride hydrate

in a hydrocarbon nmedi um suspension, so as to react

the adsorptive water or the crystal water with the

or ganoal um num conpound. (2) Process which conprises
aHimieekaneg eacs o hgenmatoar unkegct &8 orgStceamnint @Bmpound is

or ganoal um num conpound such as trial kylalumnum in
distiElliedn SEEN &t hamraitediol Pang rdliBlieter peand

tetrahydrofuran. (3) Process which conprises reacting

Y 08 RN £ t:ﬂrp_éj)g%zerﬁ&’ggr}: asé,bs%e'?&elyg.é}t i&%p??)t(?i desoaiQr%nt of

di butyl tin oxide, wt or gan

uch_as_trial kylal um num _in, a nedi um such as
A o B i et OAT GO R Camp-RecaRes for

contain a sma| |l anmount of an organonetallic

e .
RS RPEREBAELIRRGH: ERe Flesbvsrade orntSReT idh ceR 14520 de the

90 al um noxane, a solvent or unreacted organoal um num
S PEhpER dast urngirgin |doagpaofrid  asn d isides ecueepitlliyf itddde as the
resultant may be re-dissolved in a solvent or

orgipgwended num acppounsol Nefte ebovaluehrexare. (5xa8pP! €among
of the organoal um num conpound used for 5 the

thmsﬂﬁﬂﬁﬁﬂaMkyﬂéﬂHﬂhdﬁ‘#ﬁd“@fﬂ&%dq%%1%%2%%&%9%5 are

i nclude the sanme organoal um num co as those

Prggggg#ﬁgﬁfiggzgiﬁgfpg§gfﬁﬁgﬁgﬂ1{%”Bé¥¥§%ﬁfg¥£§qggg%erable.
The organcaluminum compound may be used individually or in a
combination of two or more kinds thereof.

[0034]

In addition, the organoaluminum oxy—compound which is
insolubletx)benzeneusedjjlthepresentinventionjjspreferably
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
is, a compound which is insoluble or hardly soluble to]oenzene..
The organcaluminum compound {B-2) may be 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 of the compound which. forms an ion pair by
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t hese, trial kylalmnumand tricycl oal kyl al um num are
preferable, and tinmethylalum numis particularly
SprefefBBTe. 10 The organoal umi num conpound may be used
individually or in a conbigation of two or nore Kkinds
thereof. [0034] In addition, the organoal um num
oxy-conpound which is insoluble to benzene used in
the present invention is preferably 15 a conpound
T¢Et g ani At Clorporend i ¢ Wi efeti Sl S iend O(2DenzeREe in the
at 60C of generally 10% or |ess, preferably 5% or
plesst iparcitdwhan by 3pr o SF @bl ye 26 UodiS%d Bol £ M8 f; 73 ng
Al atons, that- is, a conpound which is insof ubl e or

L v €l oy t e.. .The or.ganoal um num
~conpoun (dg%')e) r%%%;ge&elwnl Aok I or°T2¢ i Fmpound, a

' ' of two,or nore kinds thereof. [0035] .
bé(isg-gst% %ﬂ%%hunnd VHIE IR (SHROTEIE SamP R cRédc i ivg lpiseRl in
J;7§w5iti n Metal Conmpound Exanpl es of the conpound

RGN N N%h Frien thyRPsH-iresdr0T Bb 1 ireddionnos -

wWth the transition netal conmpound (A). used in the
HI5rd 0 i dlerit02613 €, BHS- (90106, nalf3-ar7 aoefeer mad 200 78S,

“ionizing ionic conpound') include a Lews acid, an
H3-8# 70 Ocdonpowh &S Far 5 32011858 @@NOURGrt BBEM8rear ROR&NEropoly

conpound as disclosed in 5 Japanese Unexam ned Pat ent
cofipphingiatsnen aRulls qi H1-50195 6,

B 76005 . 1rebeay MR und ey bR ey 18 4da°" The

' iolxsls."g'%i%%zlég_@_c @BfﬁpoEHBt I@§£§Prr§ay %ehe&seerc?pi%c}/ividually or in

a combination of two or more kinds thereof. In the case of using

~the transition metal compound of the present invention as a

catalyst for olefin polymerization, together with the
organoaluminum OxXy-compound (B-2) suﬁh as methylaminoxane‘as
a co-catalyst component, gives especially high polymerization
aétivity for the olefin compound.

[0036]

Moreover, the catalyst for olefin polymerization

according to the present invention may include a carrier (C), .

. if necessary, together with the transition metal compound (A),

at least one compound (B) selected from (B-1) an ocrganometallic
compound, (B-2} an ofganoaluminum oxy~-compound, and (B-3) an
ionizing ionic compound. |

[0037]

(C) Carrier
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conmpound and an i sopoly conmpound may be exenplified.

The ionizing ionic conpound (B-3) nay be used
SEHASARATAI Iy or in 10 a conbination of two or nore

kinds thereof. In the case ¢ using the transition

nmet al conpound of the present invention as a catalyst

for olefin polynerization, together with the

or ganoal um num oxy-conpound (B-2) such as

net hfPENFRBXAAE €S usecoindtls ysteszorponeahtighvies a solid

especi ally high. polynerization 15 activity for the
iroltéfe f cgpmpdungtanule@36lr Mireoyartithescabakystifiglor an

ol efin polynerization according to the present

1 nioTeRicO B TR GG lcUdemd oGl | eiméid » subi &ﬁﬁﬁcﬁiﬁ‘?& !
together with the trangltlon netaﬁ%c%%poun (A ,5%0 at

pﬂe%%tre@n%sc@ﬁ%mi?x@ g)’llgel ?%b%tjm g0 aﬁ%gf)ﬁ?n A Hsies,

or ganorreta I oun an or

nd (B ionjzin oni ¢ conpound.
1“?3?59?@"?@9&?% PerC %%2’ 14%%@?3?&%% Far-PPepXEEyngeable
used in the present invention is a solid in the form
gﬁrgFSWQPeg 6r microparticles consisting of an

|norgan|c or organi ¢ conpound. Anong such conpounds,
pref é€PPé8las the inorganic conpounds are porous

oxi des, 5 inorganic chlorides, clay, clay mnerals or

i on eactmngead»dze oxligger, s;mmmmup@e@;, Al,05, MgO, Zr0,,
TiO;, B»203, CaO, ZnoO, Ba®, ThO; and the like, or a complex or
mixture thereof, for example, a natural or synthetic zeolite,
SiOz—MgO, 'SiOz‘“Ale;;, SiOz—TiOZ, SiOz-VgOs, Si02~—Cr203,
S102-Ti0,~-MgO and the like, can be used. Among these, S5i0,
and/or Al,0; as a main component are/is preferably used. The
porous ox1de has different propertles depending on the kind and
the product:_-on method thereof. It isdesirable 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

2.
m°/g, and a pore volume of 0.3 to 3.0 cm’/g. The carrier may

‘ be calcined to be used at 100 to 1000°C, preferably 150 to 700°C,

if necessary.
[0039]
As the inorganic chlorides, MgCl,, MgBrs, MnCl,, MnBr. and

the like are used. The inorganic chlorides may be used directly,
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As the porous oxides, specifically, S O, A1203, MO

Zr@2, TiO2, B203r CaO 2ZnO, BaO, Th02 and the Iike,
Srled Ml ex or 10 nmixture thereof, for exanple, a

natural or synthetic zeolite3z Si02-MO Si O2-A12C8,

Si2-Ti®, SiR@-V20, Si02 -Cr203, Si2-Ti R2-MO and

the like, can be used. Anbng these, Si2 and/or A1203

as a nmain conponent are/is preferably used. The
OmBrguSeoRrEe afsediddigremulpronersd by depeqci N ldn riihg or

kind and 15 the production nethod thereof. It is

2 gebirrabhg mhhL . t ey edaitebn, pfied anlgdniseshidriHEs can be

present invention has a particul ar ianmeter of 51to

use0mrvE eipkeferall yndfl 1R 40 fi rface
area of 50 to 10006n2/g, nnr%%?%¥€¥§%ﬁ§i P%h$§%8%%ﬁ, and

cH500ec DB e 200 58RO BLUTS L0, 053, £ BB cacong

The carrier
QOC, preferably 150 to 700C, if necessary. [0039]

t'he inorganic chlorides, MyC 2, MyBr2, MiCl21 MhBr2
.and t%e l.Li ke are used. The inorganic chlorides nay be
usedialﬂgétly, SF- 1452PCT 93 or nay be used after
bein% pul veri zed by using a ball mll or a vibrating
m | | Thencadsti tsed, inhehenprgasht thtentdes gamebelly
used after dissolving themin a. solvent such as
coabtaholtesand clbhemnipeealpebkathBImbRENMEbRbOnent . The ion
particul ates using a precipitating 5 agent. [0040]

exthanglkayldsedykn &&ﬁb@ﬁﬁ@eﬁgeéUN?Qﬁkpgrggg%%akh¥ention is

a

a compound having a crystal structure of which the planes
constituted by ionic bonding are piled up to one another in
parallel with a weak bonding strength, in which the ions
contaiﬁed 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 é 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,
gairomeclay,allophone,hisingerite,pyrdphyllite,micagroup,

montmorillonite group, vermiculite, phyllite group,
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constitutes a clay mneral as the main conponent. The
i on exchangeabl e | ayer conpound used in the present
STMAEME®h is 10 a conpound having a crystal structure
of which the planes constipyted by ionic bonding are
piled up to one another in parallel with a weak
bondi ng strength, in which the ions contained can be
exchanged. Most of the clay mnerals are an ion
p%@@égm,eka@ymlt@mmtecomckﬂyé, helay, ¥ RRr 8d$d the
and 15 ion exchangeabl e | ayer conpounds, ones
lidsent h&sampdesart Ithbci@ﬂllék(ﬁﬂhg%a?ﬁ_éo§ayé§dc aém J_nclude
being limted to the natural products? In a

a exa a9 ik bReqckavt Gl l@l%&%é’tc ﬁgy gllo Q 8|cgy as

exchangeabl e Iayer conpoun inclu

[1ine ion conpounds_havi ng
a_{ﬂg;@{ Zgé)s%f) czrysfxa 3#@6?% e“"s%ﬂ?:nﬂ(p%%ﬂ ‘a- Wéa(%gdhﬂl HPO4) 2
acked structure, antinonyl type CdC12 type,

“‘?ﬁo‘%@y% V5O EXRRPEES:bf Hie oray (HEGD sl fyTirl HRO Al

i ncl ude kaolin, bentonite, kibushi clay, gairome -
Y- Ei AJHaRQ4) opiaSheanti Shagdriict.e, Thyraphy hhit €lafintiteral used

group, nontnorillonite group, vermculite, phyllite
inglpresPNLABRRET: Do aval ygerskibey H@glictid®ro a chemical

nacrite, dickite, halloysite, and the |Iike. Exanples

trehtmketi ormrexdangeabligeh Byl AP
crystalline acid salt of nultivalent netsn'fé SS% 4 Surtace

ol 5 S AR B SRR Bt ursace,

tr¥a€ﬁéh@9@1¥r r‘X_; T, (HROd tc?%)ﬂ}ﬁ )(nga ggd:uzqwt%htéf%%% clay

t he ay an
r t. |nvent| n are preferably subjected to a
anf] @ﬁgrig] e, can ge used p SpeleJ%/c exafmples of the chemical

treatment include an acid treatment, an alkali treatment, a
treatment with salts, a treatment with organic compound and the
like.

[0041]

The ion exchangeable.layer cémpound used in the present
invention may be a layer compound with the interiayer enlarged
by exchanging an exchangeable ion inside the layer to the other
bulky ion using its ion exchangeability. | Such bulky ion plays
a supportive role to support a l.ayer structure, and is generally
called as a pillar. Also, the introduction of other substance
to the inside layer of the layer compound is known as the
intercalation. Examples of the guest compou.nd for

intercalation include a positive ion inorganic compound such
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treatnment. Any of the chemcal treatnment such as a
surface treatnent which renoves inpurities attached
Shhnl4PCurface, 10 treatments giving an effect on the
crystal structure of the clgg and the like, can be
used. Specific exanples of the chem cal treatnent
include an acid treatnent, an alkali treatnent, a

treatment with salts, a treatnment with organic

ag drifdunendrkrthe al néeal 16 {AOAd (Theror exchangeali8pon

| ayer conmpound used in the present invention may be a

gD radeptike ) Wikdh baer i (t‘iP;@H,aZﬂoﬁPJ,aE@?gR};?,ya d B(OR) 5
exchangi ng an exchangeabl e ion inside the [ayer {5 %ke !

a oidiey 20k QN US ' ' exchangeapi i ty. h .,
bul ky fgﬁiplgys f%ﬁgqgﬁ%%§¥%i é4§%1e 84£Lppi¥F4§ﬂ%14]2'
B uct.ure, and.is.generall called as a pillar.

Dol Y ot TB o8t herdamsraieena e be tised

. insi.de l.ayer of the |ayer conpound is known as the

l%#%Yl#iﬁiy& 8h. 1B FPFEd Net 1PReC fiskr ocgompoanitiidy thereof.
intercalation include a positive ion inorganic

I s i@ s u e eSF 114 B2RET 295 ngas hbis@l 4 camduAEl4a Bolymer
nmet al al koxi de (where R is a hydrocarbon group or the

obtiaeedsue hydsonz@@@)mét; alel (ORLd4, (FPOs GOR)d 3 cé’ﬂgorggroup ,
- (OR) 3, a netal hydroxide ion such as [AI1304 (OH)

or24he71ikézr§uéﬁ}&sléi(@R)M[Eﬁ%%&QQOS¥BéQIdR)Prgykgilp%dal

|l i ke. These conpounds may be used 5 1 ndi vi duad

indr @HQE”@B&EBuH& Lyono SQQﬁ% ?ingﬁet% r%g%ggbggcoexisted.

addi ti on, en intercalating those c , .
EX%%%%?;%E? O%' %J?g% b]’¥ Pygft?ciélza{nn xrar_%tealpr%ldh(lcc):)gdd%y( Sairiying
out thermal dehydration after intercalating the
above~mentionednetalhydroxideionix)thelayerinside. Among.
these, preferred ones are clay and clay mineral, and
specifically preferred ones are montmorillonite, vermiculite,
pectorite, tainiolite; and synthetic‘mica.

[0042]
Examples of the organic compound include a granule or a

particulate solid having a particular diameter in the range of

5 to 300 wn..Specific examples thereof include a (co)polymer
producéd from an o-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 médified one thereof.

[0043]
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or the like) such as SI(OR)4, AI(OR)3 or C(OR 4, a

coll oidal 1inorganic conpound such as Si02 or the |like
Skakd ePChexi sted. 10 Exanples of the pillar include an

oxi de produced by carrying ggut thermal dehydration
~after intercalating the above-nentioned netal

hydroxide ion to the |ayer inside. Anbong these,

preferred ones are clay and clay mneral, and

specificcablkyplysef Bor ad afiies pal§meRA B oh 98kbL3ing to the

vermculite, 15 pectorite, tainiolite, and synthetic
presmt {0042 dxatEy) eortfaibhe ebganid: ceqpaund l BELide,; -

cula

a granule or a particulate solid having'a parti r

t AR &ond f tq 300 Speci fi .
OIgl;’xan‘pl esoﬁﬂﬁgﬁggfél ﬁcl l?%éc a(%()c%)opo e ‘%6%69038&8& it
a-qglefin_having.2 to 14, carbon atons such as
ne[ec{el%;/%ae g, t%?%{%%}%n%l,tki-%ﬂﬁtEﬁ%?shﬁﬁoﬁ-’?%?%mmpﬁ’éﬁ@e% , at
188 the main conponent;_ a (co) polyner produced from
ISy POYc FORBRARE, (Bdt setprted fhen Bl erporganpmatdllic
a nodi fied one thereof. [0043] SF-1452PCT 96 'i. The

- cogpeamyst (Bor)okaf PAgpndyhemiwat i ey acanseing, tad He-3) an

_ present invention may contain a carrier (C) and a

iopdedingi dondieganimponeapound conponent (D) to be
described later, if necessary, together with the
trangovien netal conpound (A) , at 5 | east one
conmpound (B) selected from (B-1) an organonetallic

CorhenorbEntl BBnBbAR0OBLAELAYTE OX- conpound, and

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.

[0045] | |

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

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

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

the component {B) to a polymerization reactor in the arbitrary
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ionizing ionic conmpound. [0044] (D) Organic Conpound
Conponent 10 In the present invention, the organic
SEobpDURATconponent (D) is used, if necessary, for the
pur pose of inproving the pelyynerization performnce
and properties of the produced polyner. Exanples of
t he organi ¢ conpound i nclude al cohols, phenolic
compounds, carboxylic acids, phosphorous conpounds, .
ondgemnd sul fonates, but are not linmted thereto. [0045]
At the tinme of polynerization, the type of usage of

each (Xonmpopedte 884} PO NG REFUEREE @aﬁdfﬂﬁg‘t component

conmponent can be arbitrarily selected,

id GIH QW e T, ) et Cgﬂ%bguégogéggpllf h?ﬁSéE#%ﬁﬁe and

process conprising ad conponen

at r eact 2 rocess conprising
%%%%‘%h o %%Llfhemp?ﬁymg%a%amg oSNt n(B)° ki trary
:gf nerlzatlon reactor in the arbitrary SF-1452PCT 97 _

(3) A process conprising adding the catal yst
conponent in which the conmponent (A) supported on the
carriér) (& progess tqmmmmgemd(lﬁ); tbeaatalyst component
pol ymeri zation reactor in the arbitrary 5 order. (4)

inAwiricdeshecommposieng aB§li sgpbbeteat ah Yete GMONENt(C), and
the component (A) to a polymerization reactor in the arbitrary
order;

- (3) 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 {Z2) 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 componeﬁt (B) that is not
Supported may be added in the arbitrary order, if necessary.
In this case, the component (B) may either be the same as or
different from each other. As the solid catalyst component in
which the component (A) is supported on the above-mentioned
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 which the conponent (B) supported on the carrier

(G, and the conponent (A) to a polynerization
SFeaébdPCTn the arbitrary order. 10 (5) A process

conpri sing adding the catal gt conmponent in which the

conmponent (A) and the conponent (B) both supported on

the carrier (C, to a polynerization reactor. [0046]

In each of the above-nentioned processes (2) to (5),
a@@fUQ5MagmheCamad&s&mﬁm@ﬁﬁ&dWﬁ@yQﬁﬂEQﬁ@BkﬁeH&M1@Eesolld

contacted in advance. In each of the above-nentioned
cpratessesoginand «iblch of s vam;m yrt&- ioRponent (B) s

supported, the conponent (B) that is not supported

may bgygadded in the arbitrary order, if necessary. In

this case, the conponent (B) may either be the sanme as

or 2 fr each ot her soljid catal yst_.

com%rﬁh%g%fgé%s h Otrh8r8gﬂﬁbﬂ8rﬁ“ PA)erflng BeppBef éFording

q% above nenti oned , conponent (C), and the solid
S Hp BN P Rhiath aled irc eedomem {sAobaad niede by
conponent (B) are supported on the above-nentioned
nq Qr, cebeflivnemiyibg phepolyfieni zedhe presence of

SF- 1452PCT 98 and further the catal yst conponent may
SUse sappby s ed canol &8s gldlymetdizalish £0ARAREBheWHKdYd S 1n

prepol yneri zed. [0047] |In the process for producing -

then paleafeint QQH¥HEEOQQCQBQ|ﬁgly§e£92£@fb@ré%§”3e carried out
invention, an olefin polyner is obtained

irP Qg Ryo %lﬁqq% duﬂﬂﬁégnﬂblﬁhﬁglgg%lglefltho% 50%h as a

presence O

" solution polymerization and a suspension polymerization, and

a 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; arcmatic

hydrocarbons such as benzene, toluene, and xylene; halogenated
hydrocarbqﬁs such as ethylene_chloride, chlorobenzene, and
dichloromethane; and a mixturejtherédf;_ Also,.éiefin'itsélf-
can be used as the solvent.

[0048]

When the olefin polymerization is carried out by using
suchtheolefinpolymerizationcatalystasn@ntionedabdve,the

component (A) is used in such an amount so as to be generally



such catalyst for olefin polynerization as nentioned
above. In the present invention, the polynerization
SEahibePCarried out in any of a |iquid-phase

pol ymeri zati on nmethod such g a 10 sol ution

pol ynmeri zati on and a suspensi on pol ynerization
t he

[ ion, and a
gas- phase pol ynerization nethod. Specific exanples of
|nact|ve hydr ocar bon medi um used in the
Tromuild” pimde ™ pollyneahdaiiare reihod rorct oderal i Phatd G per
hydr ocar bons such as propane, butane, pentane,
a hmeartd,orheptane, o oct ane, THSQﬁﬂﬁpoééh oﬂﬁgﬁngsaﬁged in such
; ker osene; alicyclic hydrocarbons suc
£10y 6hORERLANE LRYG) th ' ent ane;
| aronatlc hydrocar Eﬁégggéﬁqgqugﬁ%éné%
tg% genat.e
or i d¢

dr rbons such as et hyl ene
Ioro (%%%% %%%1 & c Hro e GoapEnoR4d (3)
e hereo Also, olefin itself
> g%ﬁ?ﬁ%%&”%%

GeRROERY (B-1)
is
20 can be used
FoBdt- 0% é@é&]oowmdmi@f@r@ﬂqlry pobry e 10528t 20000.
by usi ng

I%g carried out

such the olefin
CYmerReati 6R-eat &b ystedisimmenichonad ahowet tHet the molar
conponent (A)

is used in such an anmpbunt so as to be
rafdrerldB-) 3R] 145 20Ch 1981 furdBcbar 8nt Ohd GGngBHnt aBd2) to
preferably from10-7 to 10-3 nole per a reaction
theolewtd ref tkahsithencaapanents)(Bnllpis %f s -
t he anmount that the nolar ?atlon FE fBﬁ% eHF %%2 8
ge@@FRANeNt LB 19 t entir nsi:tion taI |n
t he co%oﬁent Asé% dgﬁgeﬁ‘iefréff%l faLé’oﬁFB O?L 8)3%]
10 ferably. from,0. 05 t The conponent
cofROphE B 22l 8T Rl BhR iRt Ehe trbhamoLar ratio
' [(B—3)/M] of the component (3-3) to the entire transition metal
atom (M) in the component (A) is generally from 1 to 10
preferably from 1 to 5
[0049]
15

The component (D) 1s used in the amount such that the molar
ratio { (D - ' '

)/ (B-1)] is generally from 0.01 to 10 preferably from
0.1 to 5 when the component (B) is the component (B-1l), that

the molar ratio [(D)/(B-2)] is generélly from 0.01 to 2
29

preferably from 0.005 to 1 when the component (B) is the

- ( 1
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) i

is the component

(B-3).
[0050]

In addition, the polymerization temperature of olefin
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ratio [(B-2)/M -of an alum num atomin the conponent
(B-2) to the.entire transition netal (M in the
SEohpome® (A) is generally from10 to 5, 000,
preferably from20 to 2,00Q.ggThe 10 conponent (B-3) is
used in such the amount that.the nolar ratio
[(B-3)/M of the conmponent (B-3) to the entire
transition netal atom (M in the conponent (A) is
Usgietee redld plefom polpmédizapiehetabhyyét ol L@ r311y within
[0049] 15 The conponent (D) is used in the anmount
thuctanigeatr rohe -8l 86 +F@gd ral o
fron1gh%1 to 10, pref%?gé?ygg' #?QS%%LPH§ 9&%@ @1%YI70 c.
Tk@ﬁ@@ﬁﬁ@ilﬁﬂlbﬁ ﬂrl%%s%(}%pfg?::ﬁtdefrr Byl Gog%ﬁ:&otghoef generally

ratio [(D)/ I's general
005 t n the conponent (B)
fﬂﬁigé%égéﬁ%%fﬁé%we %gnwﬁa GFRES R e 4R Breferably
f%b t&. p%% nerally fromO0.01 to 10, preferably
§§9MP FSEHES E6mBoM@at JaBpei Brensusenpandnthe
B- 3). [0050] In addition, the polynerization

IMSEr-apGLeror eaIcafion SAN1BE2PETried ousi bgttheiskefin
polynerlzatlon catalyst is generally within the range

sefiigontiauposi00E, canﬂlpﬁ@ﬁ§19b|yTHéTyBﬂ%déilkﬁngn kB8 pe

pol yneri zati on pressure is under the condition of

cagetetadlty byfdlafmoﬂﬂﬂ@’é]@@? e dYLHFHE € Wl L Ao VB t%%ghlch

pressure, preferably 5 from atnospheric pressure
ushRe ORge PLresskt S tttt{%nspoI YR ZALLAN, F ngéjf}t of the

can be carried out batc
obtained olefin polymer can be also adjusted by allowing

hydrogen to exist in the polymerization system, or by varying
thepolymerizationtemperature. Méreover,thenmleculeweight
can be adjusted according to the amount of the component (B)
used. When adding hydrogen, a suitable amount to be added is
from about 0.001 to 100 NL per kg of olefin.

[0051]

In the present invention, the olefin supplied to a
?olymerizationreactionjj;atleastonekindofnwnomerseleéted
from ethylene and an.a~olefin in which at least one kind of
monomer is preferably ethylene or propylene. Examples of the
afolefin include a linear chain or branched a-olefin having
37to 20 carbqn atoms, preferably 3 ﬁo 10 carbon atoms, such as
propylene, l-butene, Z2-butene, l-pentene, 3-methyl-1l-butene,

l-hexene, 4-methyl-l-pentene, 3-methyl-l-pentene, l-octene,
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sem conti nuously or continuously. The pol ynmerization

can be carried out by dividing the process into two
ShrlhtBCEt ages which use different reaction

condi tions. The nol ecul ar vight of the 10 obtai ned

ol efin polymer can be al so adjusted by all ow ng

hydrogen to exist in the polynerization system or by

varying the polynerization tenperature. Mreover, the
1?ﬁﬁ§ﬁﬁﬂ&a%m#%ﬁ%cenﬁﬂwﬂniaﬂﬁaﬂaaﬁhamxmyhémmadd@nbhe

anmount of the conponent (B) used. Wen addi ng

- linafrasimrsne, suid dblea cameurl. tAqdE: added S exdnd TMo £ the

about 0.001 to 100 NL per kg of olefin. T0051] " In the

a-BesEH iinMeRtd an%&ffcoéfgf¥h§ﬂﬂplie§e£§i$pj%ﬁrbon atoms,

. : n
pol yneri zation reaction 1s at |east ‘o

fangnml sel egt fr thyl ene a an a-olefin.in
P eh At | eggt%gr?é‘ﬂi“%?dg&f%zﬁsr% SHte e fdictanprene,
Exanpl es of the a-olefin

ne or. pr l.ene.
"9 r%%gd%e“ea |5|‘ﬁféegc%&ﬁ§i‘ﬁl%boﬁ%ﬁ’&we&e&-r@rcérf:ilﬁdﬁalviqe@e 3nd
2_;0 0 .carbon atons, preferably 3 to 10 carbon atons,
Yds propyl ene, 1-butene, 2-butene, 1-pentene,
3-net hyl -1 -butene, 1-hexene, 4-nethyl-I-pentene,
1r§4ﬁgﬁwﬂlmet@@npede2,BTGGMaméw8$§alé&28§?dl8ﬁaphthalene; a
1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene,

polaathadenens ,fc&nélxé-mllgié 0SfaNE,, BIQ‘QHEEEQ??‘#% 'cas.)l%dh%}lteigc acid

of the a-olefin include a cyclic ole av
sudf ﬁ@fQ@By@l@n§cid}”$gfﬁéﬁ49q§§%grj%p %h%g§ic$%%gdesmaleic

cycl opent ene, cycl oheptene, or'néne,
ac%?ﬁé?ﬁéPI§H@9rgegegﬂfc ESEE?CX%ggggggcggfdagghydride and
bicyclo(2,2,1)—S—heptene—Z,3—dicarboxylic anhydride, and a
metal salt thereof such as sodium salt, potassium salt, lithium
salt, zinc salt, magnésium salt, calciumsalt and aluminum salt;
an o, B-unsaturated carboxylic ester such as methyl acrylate,
ethylacrylate,n—propylacrylaté,iéopropylacrylate,nwbutyl

acrylate,isobutylacrylate,tert—butylacrylate,2—ethylhexyl

acrylate, methyl methacrylate, ethyl methacrylate, n-propyl

‘methacrylate;isopropylmethacrylate,n—butylmethécrylateand

isobutylnethacrylate;avinylestersuchasvinylacetate,vinyl
propionate,vinylcaproate,vinylcaprate,vinyllaurate,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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1, 4,5, 8-di net hano-1, 2, 3, 4, 4a, 5, 8, 8a- oct ahydr onapht hal e

ne; a polar nononer, for exanple, an a, 0-unsaturated
SEatho%5¢Tc acid such as acrylic acid, methacrylic

acid, fumaric acid, maleic 1@ acid anhydride, itaconic

acid, itaconic acid anhydri de and

bi cycl o(2, 2, 1) - 5- hept ene- 2, 3-di car boxyl i ¢ anhydri de,

and a netal salt thereof such as sodiumsalt,
mprRabley Lt wrte ol pdl yarl khbtyrehdeusdl bs JBRGNES) WPy rene,

salt, calciumsalt and alum numsalt; an

m-gndthinissatyreaiesd eaidmyl 4 &y @ier SYeRydR ll})@yrene,

acrylate, 15 ethyl acrylate, n-propyl acrylate,

o+ SOPF DWW r 3, Y il gq._% acryl.ate, .i sobutyl
acryl at e, tert-butyﬁnécr %ﬁﬁé,%gfgﬁ*é%ﬁ%¥5ﬁne’a@rngnge
daet 5 te, ethyl. nmethacrylate, n-propyl
nethaé?§$%§€§£¥%%%?§p I“*EVHE%F?F%%@?“ﬁbBH?VﬁtgoxyStyrener
thacryl ate and isobutyl methacrylate; a vinylester
eﬂg’ﬁ"c’ﬁ’ 2K SRy JeEVdt &enAGRRe 20 iprdpeiad bevizopite, vinyl
c%gfoate, vinyl caprate, vinyl laurate, vinyl
Qar AE ARG vhgirop feitymenas etratcdl can sttysaher, at ed
gl ycidyl such as glycidyl acrylate, glycidyl :

Pwdtlierosylvacee aonoglhiydingyll bentzagenated §Ubhgﬁﬁz'19&8pp(lene,
y

vi nyl cycl ohexane, diene, polyene and arohatiC vin

1-gORPYIRGopt,0EnEX ARE @v—m%tt)l‘l&?/.n%'t ?%ﬂe?Fb]@‘l%gxgcg_i#g?hgpﬁy be

nonoal kyl styrene or polyal Kyl styrene’such

oSk eRe, ; t n - hyl st yrene
- o%%ﬁdi3é%ﬂgrg$y?é%§%xgg-g?ﬁ&ﬁ%?%?éﬁ%F¥ﬁ+8PﬁyF§?yrene,

po@y%EQX&§E¥5ﬁnei a styrene derivative containing a
fanctional "gfoup such as nethoxy styrene, 5 ethoxy

Sstyr ps Zinyl benzoate, vinyl nethyl benzoate, vinyl
benz? 3% tate, hydroxy styrene, o-chlorostyrene,

In the process for producing an olefin polymer according
to the present invention, at least one kind of the monomer is
ethylene or propylene. When two or more kinds of monomers are
used, it is preferable that the amount of ethylene, propylene,
or ethylene + propylene is 50% by mole or more, based on thé
total amount of monomers; Specifically, the monomer can be
preferably used for producing an ethy‘lene/propyléne c.dpoiyr‘.ner
(EPR), a propylene/ethylene copolymer (PER), a.
propylene/ethyl.ene 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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p-chl orostyrene and divinyl benzene; and
3- phenyl propyl ene, 4-phenyl propyl ene and a- net hyl
Sgﬁihiﬁﬁéélw the like, may be coexisted in the
reaction systemto carry outo3 he 10 pol yneri zati on.
[0052] In the process for producing an ol efin polyner
according to the present invention, at |east one kind
of the nmononer is ethylene or propylene. Wen two or
nor e [Rier@siremendndieditodarfer Propeadieist) i s preferabl e
that the anount of ethylene, propylene, or ethylene +
pr op{tényd ene B0ty trdlee Por vilere, based on the tota
anount of nononers. Specifically, the nononer can be
pref eralohye used drorahaduchBanaB ek henelpropyl ene
copolynmer (EPR), a propyleneFéthy ene copolyner
seERop H 120, V9P [ | ene. rando opol yner ,
(r andom PP), a gll;zggl g%g%réairhuyﬁae%eurkﬁrgog’l‘( *Fb%%? {Reporation,
I )o@ _propyl ene/ but ene copol ymer (PBR), a
e BS SR ettty BT e ChE opoP b ey PEBRyomAd hES ot
b | i ke. [00531 SF-1452PCT 103 [ Measurenent Method for
“Brop8RtF &Gthye: Byoswec Egpranitlene Roidyhbe Bysdiisanuse iof the
Fourier transforminfrared spectrophotoneter
VIETNLRY620 haAubuertoed dysIdASCOICH DA em!l dud ke a c-H
area in the vicinity of the rocking vibration of 1155 - ‘
sterithhagedi e @l s iyl @ tdnifed) Qﬁ}dlkﬁnﬁsﬁﬂg tH€obtained
absorbance in the

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).
f0054]

'Intrinsic Viscosity ({n])

The specific viscosity Nsp Was determined in decalin at
135°C using an automatic viscosity measuring apparatus
VMR-053PC manufactured by Rigo Co. Ltd. and improved version
of Ubbelohdg_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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Vi Ci nity of the overtone absorption of 4325 cm -1 due
to a CH stretching vibration were determ ned, and by
531%2 Efe obtained ratio, the ethylene content in the
pol ynmer was al cul ated fromlD@ t he standard curve
(prepared by using the standard sanple which 1is
standardi zed by 13C-NWR). [0054] Intrinsic Viscosity
f((jbnﬁ The specific viscosity nsp was determned in
P /Bdn p5ingskl Lbimee 7P A Wihman wisstosiedy by Waters
measuri ng apparatus VMR-053PC manufactured by Rigo
CoGo. Liteld. Bl sitmpoearedpudyst gienef mabbeabphde opapbkbabytion
visconeter, to calculate the intrinsic viscosi ty
waacosed agdten thel dadd aw eaeeagﬁbggte&rﬂézecﬂ%% ieliGht of
(1 + K- rasp) } < C solution concentration
ealcd/ @Jo]l, Kr.constant nunber > Wi ght average rml ecul ar
wei ght (M/v) and Number average nolecul ar weight (M)
The r[fg@ enment was carried out by transferring 500 gl
of a. e solution with 0.1 wt % concentration at a
flow rateﬁgF 1452PCT 104 of 1.0 m/mn using Alliance
GPC 2686 AABPacPirEa: bTSeebr SMHEDHT and TYkKeel GMH6-HTL
standard pol ystyrene made by Tosoh Corporation was
(egsBdcanmpahauiag ean abnndre didridirant exf olSeom andwei Ybhgth
of each polyner. 5 [0055] Separating Colum: TSKgel
0fGRPE- ) and TSKgel GVHG- HTL

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]
In addition, the structure of compound obtained in

Synthesis Examples was determined with the use of 270 MHz 'H-NMR

_(GSH—Z?O'manufactured.by JEOL Ltd), FD-mass analysis (SX-102A

manufactured by JEOL Ltd), and the like.

- [Example 1]

Ssynthesis of

phenylmethylene(3~t—butyl—2,5—dimethylcyclopentadienyl)(1,1

,4,4,7,7,10,10—octamethyl—octahydrohdibenzo{b,h]fluorenyl)z
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(each colum having an inner dianmeter of 7.5 mmand a
| ength of 300 nm) Columm tenperature: 140C 10 Mobile
Shhks22P@T Di chl or obenzene Detector: Differentia
refractonmeter Exanples Hereimafter, the present
invention will be further explained in detail wth
reference to Exanples, but the present 15 invention
is not limted thereto. [0056] In addition, the
135G &l @t l @oimyound obt ai ned in. Synthesis Exanpl es
was determned with the use of 270 MHz ' H NWR
( GSH-(270 Syarttfeactsuiogd 158 , B @- tetiandeRy 1853 vanal ysi s
(SX-102A 20 manufactured by JECL Ltd), "and the 1|ike.
[ Exanp & XooSynt hegies ¢ - it -
phenyl net hyl ene( %?l?-e%u?lflc-kZ,fg-ad'ilkrréatqﬁlﬁpgﬁgl 8p&ht AalaRpetic
sB4 A0 7,.10..10- oct anet hyl - oct.ahydr o- di benzo[ b
t%}l](rf]ﬁearoroehﬁ)ﬂ )aszSE- EfePéLﬁylt%jé/]?’r %orﬁ%uﬁl @fchl ori de (1)
Synthesis .of 1,3,6,6-tetramethylful vene To a 100 n
dﬁe&@é’ince‘/c%%%@dé&ﬁﬁeppéa Tk ﬂfy dehtigneted aastioneernd 30 ml

} hip and a three-way cock, 9.55 g of 5
OfRRY

Ay R ESE Mspdanadi weee @ ndecofindehydn bt poyacetanephere

and 30 m of dehydrated nethanol were charged under a
Imiat Wegenr dembsplér el of pyrrolidine was added thereto and
stirr@dfor89hoursatzoomtemperature. The reaction solution

was poured into 250 ml of 2N hydrochloric acid. The orgaﬁic

layer was separated, and the aqueous layer was extracted with

200 ml of hexane and the obtained organic layers were combined.
Themixturewaswashedwithwaterandsaturatedaqueoussolution
ofsodiumchloride,driedovermagnesiumsulfateandthesolvent
was distilled off, distilled under reduced pressure and
purifiedbycnlumnchromatographytoobtaﬁlaredorangeliquid.
The quantity was 4.00 g. The yield was 29.5%.

(2} Synthesis of
2—tert—butyl—1,4—dimethyl—6—phenylfulvene

To a 100 ml three-neck flask equipped with a magnetic
stirrer cﬁip and a three-way cock, 2.02 g of 1,
3,6,6—tetramethylfulvene and 50 ml of dehydrated THF were
charged under a nitrogen atmosphere. In an ice/acetone bath,
15.6 ml of methylllithiﬁm diethyl ether solution (0.98M) was

added dropwise over 10 minutes and stirred for 22 hours at room



10

15

20

In a water bath, 40 m of pyrrolidine was added
thereto and stirred for 89 hours at roomtenperature.
SHheA 3% i on solution was poured into 250 m of 2N
hydrochl oric acid. The orgardge 10 | ayer was separ ated,
and the aqueous |ayer was extracted with 200 m of
~hexane and the obtained organic | ayers were conbi ned.
The m xture was washed with water. and saturated
LempREGdizsol uthenetof 2odR2ug chbenizdée detiyidedwayesdded
magnesi um sul f ate and the solvent was distilled off,
dufipstiidd ,ecinundére medunet: Messtierad fby AW noed BY room
col utm chr omat ography to obtain a red orange |iquid.

te&ﬁﬁrﬁg?i’i? g%’TH@Sréa@@l&’i B8R §a885682e8%n€8)100 ml of

- heny! f ul

UERAEE RN B PR AT Eenl el o
th

q%%é’%éari% arwé’%‘%s P%?&)é\?&o‘féfdar‘f&t ﬁp B‘fl @éhparaned ampEthe

wer.e  charged under a nitrogen atnosphere. In an

ObtadPEdep bR bathiye s we TR cotbimady | [Thist hi womdé ety kashed

et her solution (0.98M was added dropw se over 10
wikhmsagsugagedtdquenis sol22 ibauwss satlinaaiydodeétb2BEbonate,

106 tenperature. Thereto, 2.42 g of benzal dehyde was
wagddeand draapwiated agdebhe 6 Xt dh Wass Stttk @M TR dkd dried

hours at room tenperature. The reaction sol ution vas

ovaeurhﬁ@néﬁi@mMﬂ’ﬂté’fandllhlhgygE)?&Qﬁﬁ %’S%_Sdﬁl Thed off, and

organi c | ayer was separated, and aqueous aye

th@ﬂ§b€§lﬁ@§ M dh 220 E%%g eﬂ aQ%ﬂSﬂ%}%ﬂ&é@%%%@#gggy to

organi c ers were CO

-obtain a red orange liquid.  The quantity was 2.16 g. The yield

was 60%. Identification was performed by 1H—NMR-spec*.:rum. . The
measurement result is shown as follows.

'H-NMR (270MHz, CDCls, TMS standard): & 7.35-7.28 (m, 5H),
7.24+7.06 (s+s, 1H), 6.19+6.15 (m+m, 1H), 2.14+42.08 (s+s, 3H),
1.76+1.65 (s+s, 3H), 1.2641.23 (s+s, GH)

(3) Synthesis of
phenylmethylene(3—t—butyl~2;5—dimethylcyclopentadienyl)(1,1
,4,4,7,7,10,10—octamethyl-octahydro—dibenzo[b,h]fluorenyl)

To 2 100 ml three-neck flask ‘equipped with a magnetic
stirrer chip and a three-way cock,
1,1,4,4,7,7,10,lO—octémethyl—octahydro—dibenzo[b,h]fluorene
gnd 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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with a saturated aqueous sol ution of sodi um hydrogen
carbonate, water and saturated aqueous sol ution of
SEodiammhl oride, dried over magnesium sulfate and the
solvent was distilled off, 1&¥d 10 t he obtai ned product
was purified by colum chromatography to obtain a red
orange liquid. The quantity was 2.16 g. The yield was
0% _lIdentification was perforned by 'H NWMR spectrum
Q%Y%MX%@QMQO%W asideol owpwisk BVRr 20
(270MHz, CDC13, TMs standard): S 7.35-7.28 (m 5H)
nIPRtEPAR7a061i¢8igceithe mtIO+6ThE $okotidilwas? st4+2e88f0r
(s+s, 3H), 1.76+1.65 (s+s, 3H), 1.26+1.23 (s+s, 9H)
4Y BpuSpgnthesesgobauphepyd ne¢dy] epeda- it -t temperature.
5-di net hyl cycl opentadi enyl ) (1,1

Theréit b, TddydPa 084 @g%tﬁf%l ether PPLEGR5 of 103 G (3- 53 mmol)

oct ahydr o-di benzo[ b, uor eny _ _
O%ﬁ#é?%ﬁ%?%;g#ﬁ%ﬁﬁﬁéﬁ%%ﬁﬁﬁéJ%£ghék§?¥%(ﬂéééwgggﬁhgaover10

.1.1,4,4,7,7,10, 10- oct anret hyl - oct ahydro-di benzo[ b, h)flu
ml&'r”éﬁé' a?%t%sﬁﬁr&naeﬁr%?ét@dlrﬁ RAT refHex, vidrereaction
~charged under a nitrogen atnosphere. Thereto, 2.25 ni
Sogg.twnmﬁﬁ)p%ﬁrqumm SR01482PET1N0ydnedul gt 1d tddiin  The

hexane sol ution was added dropw se over 20 mnutes in
organiicelaset vae dEatdratihe s0d thiconquesus liakeedidDext #A5cted

hours while' gradually elevating back to room
tWﬁeEDEiﬁhU$@JmLTﬁE&@kﬁne@ehﬂﬁgfﬁﬁ¥EfﬂéaiBHga%HQﬁﬁayers were

solution of 1.03 g (3.53 mvol) 5 of
colibi8El; bUb¥hah, Andbmpt byl 265ph | S ded

¥hebi, 8ndLRL B! 2 05phEDYLLY! ¥ENE MRS BAdEd,, o r

over 10 mnutes. After stirring

: so&?ﬁmlH§d£558@r8§95582te, twice with water and once with

saturated solution of salt, dried over;négnesium sulfate. The
solvent was distilled off, and the obtained selid was washed
with ethaneol and methanol to obtaJ;_n the title compound as a palé
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.
lH-NMR spectrum (270MHz, CDCl;, TMS standard): & 7.58 (s, lﬂ),
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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solution was poured into 100 ml of 1N hydrochloric
acid. The organic |ayer was separated, and the
Bt T ayer was extracted twice with 50 nl of
hexane. The obtai ned organil®8 ayers were 10 conbi ned,
washed once with a saturated aqueous sol ution of
sodi um hydr ogen carbonate, twice with water and once
with saturated solution of salt, dried over magnhesi um
sul f dffé. SYREhesdpveat was distilied off, and the
. obtained solid was washed w th ethanol and nethano
Pheg ydeaihy liehe (Si-tt-uterpaybd ddmea hpakgclbpygthavenyl) (1,1
powder. The quantity was 1.53 g. The yield was 72%

» 41, demt, i7f, i10g ioe ctamep ek cbo d npv r LHANWNBL S ReEt 1
FD-M5 spectrum The géasurengnf resul ts gre gﬁ%gggényl

z 1frelohna . dlgﬁiudegpectrun1(27ON+E CDC13, TMs
standard) 6 S, 7.57 (s, 1H), 7.45-7.23"

y/ : 20 4.84 (d,
3 eso@f')da 30H§“% éé%e%% eig Sablpge wighya m?%‘ftlesg%lrrer
EO 8 (m 8H), 1. 37 (s, 3H),1.35 (s, 3H), -
ips (‘E 1.29 (s, 3H), 1.21 (s, 3H), 1.20 (s,
9H), 1.04 s Bw 0.97 (s, 3H), 0.78 (s, 3H FD Ms:

Phﬁﬂzimeélzsé-wya 4Fr1BBRgCT21068dind h@ynyhespentddienyl) (1,1

phenyl net hyl ene( 3-t-butyl -2, 5-di met hyl cycl opent adi enyl

+4y¢1717,10, 10-octamethyl - octahydro=dibenzo[b,h] fluorenyl)

4,4.,7,7,10, 10- oct anet hyl - oct ahydr o- dlbenzo[b hj fl uore

andyED mZIbﬁOGEH?thﬁéhoahQ€h§lg@h@r3Qe9$ éﬁ%%ﬁ@& 4&&5& a

equi pped wth a nagnetic stirrer chip,
nltrogenatmosphere. ﬂk>asolutlonleanlce/acetonebath,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. Aftercoolingthesolutionintheice/acetonébath,
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 distilléd.off, and
the resulting product was recrystallized with pentane. Red
crystals were obtained. The guantity 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}

'"H-NMR (270MHz, CDCl;, TMS standard): 8§ 7.96 (s, 2H),

7.90-7.80 (m, 2H), 7.55-7.42 (m, 4H), 7.03 (s, 1H), 6.73 (s,
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phenyl net hyl ene(4-t-butyl - 2, 5-di met hyl cycl opent adi enyl

: 1,1
Sgéi%ﬁ2262 10, 10- oct anet hyl - oct ahydr o- di benzo[ b, h] f | uor e

nyl) and 20 m of dehydrati@d® di et hyl et her were
charged under a 10 nitrogen atnosphere. To a sol ution
in an icel/acetone bath, 2.70 m of 1. 54M n-butyl
I|th|un1hexane sol uti on was added, and then stirred

- 1H)or 6485ndr s Lithi | 2- 3t atmal 35) ol o\t | (sg Back 107000m52 (m,

tenperature After cooling the solution in the

8H)ed/-2def{one3Mat h, 490(H653H] ,0fl . 2ir conisum, t B £ @K, IH) del 28

was added thereto, and 15 stlrred for- 39 hours Whl
(sgr adyal1y2 el @yaging 1ba10§<c§tso BAPM 1 LRGN agyy e. 0. Aefé et
t he sol vent was™ dlstll off { he sol'ubl es

FDemgragygd mmg? ane. The sol vent was dlstllled off,
and the resu tlng product was recrystallized with

e,,Red crystals were obtained. The quantity was

[E%%%bﬂ% 2And the yield 20 was 9.00. Identification was

perfoF bg H NVR spectrum and FD M5 spectrum The

measUr eFBAT2FLeDI P§ ar8uRPOVReAsCéid lvyis: [ 0057]

1H NMR (270MHz, CDC13, TMS standard): S 7.96 (s, 2H),

7.9079. %d-QQT\leH)lreE B6CK. APagky wiH)ch ha@3béen ﬂ.]frl))roughly

6.73 (s, SF-1452PCT 109 1H), 6.18 (s, 1H), 2.21 (s, .
pugpted Wig6 riis,roddn, 4. F9idré2 Kda wa%l'&qlllﬁﬁe&isan@ﬂ) 00 g of

1.49 (s, 3H), 1.44 (s,3H), 1.40 (s, 3H), (s, 3H),
311125 éﬁPPSf&edJmééﬁiﬁhléﬁﬂnoQa&@ = FDG QtQ? &35 g&&ed

FD-M5: mZ 784 [ Exanpl e reparation of
ThSHLP8! t &g ﬁ?tékyééhydrated toluene was added at room
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,lO—ogtamethyl—octahydro—dibenzo{b,h]fluorenyl)z
irconimmdichloridesynthesizedkurtheabove—mentionedExample
1.was added as a‘traﬁsitiqn.metal compound under stirring, and
stirred for 1 hour. Theobtainedslurrywasfiltered,andpowder
on the filter was washedfonce with 10 mlrof dehydrated toluene,

and subsequently washed three times with 10 ml of dehydrated

hexane. The washed powder was dried under reduced pressure for

2 hours to obtain 0.933 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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To a 100 m three-neck flask, which had been
thoroug@Ty purged Wth nitrogen, a stirrer rod was
and 1.00 of silica-supported
wethylalunlnoxane (AI= 14. 6. % was added. 10
Thereto, 10 ml of dehydrated tol uene was added at room
tenperature, 20 m of a toluene solution of 18.6 ng of

t he _
phenﬂ%{l PSeReds- 2uboe Ya ve havdinged iy he gehapent agiceayi2 000

mf 4:h43mul_;hjl@z @Orgeﬂa@thmrmm,drmgbgﬁzﬁ@n:m HAPRA ene

nyI)z irconiumdichloride synthesized by th

waboherged i onadnExaen! € L350k Mﬁéef‘%ﬁlﬁe tt 59{]1?[4:{1119, and

met al conpound. under stirring, and irre

5 A d d
tmm%ﬁ%%@ﬁﬁh%%W%M%WWS

nd b washed three tines with 10
.tJ %deﬁe%g/gﬁ“ygr at 2P ’iaw TH astRid fsgnwdda ngddiodicaga ly st

h under reduced pressure for 20 2 hours to obtain 0.933
00 FoWdEteTRd Srtamee @ pSdav]l waoromigkdy wiutrkyed, 4Qth
g of a mineral oil to obtain a slurry of 10:0 wW%

DRSS, e WBE chPwepy aemelchtelly loan ¢ héopaltyr@bivagt B0 xture

SF- 1452PCT 110 To an SUS- made aut ocl ave having an

soilmtéiomad £ Moh Lok déh 2909t e dTh ebRoI0MH 1 i PGS0 Y & go%utlon

nitrogen, 300 g.of liquid propylene was charged
(Aheat Bdo thp %@CtQﬁngb%L&fyfl'acihﬁﬁhuﬁlt LK %d c?ndanc{ %arﬁgd to

i nsi de of the autoc avé was pressurize
eneBuEet 090 ol SIRG SRSSIURTLLN 10200 (et ene
pok@éfl&wrélpurgegaﬂ/sg the mixture of 340 mg of a supported
catalyst slurry prepared in the above-mentioned Example 2 and
1.0 nmol of hexane solution (A'l = 1.0 M) of triisobutylaluminum
was added, and charged to the 'autoclave while pressurizing with
nitro_gen to initiate the polymerization. After carrying out
the polymerization for 5 minutes, a small amount of methanol
was added to terminate the polymerization. The polymer was
added to an excess methanol added with hjdrochloric acid to
carry out deashing. The r:esultant polymer was separated by
f.-iltration, 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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ni trogen, which was attached on the autoclave, a
m xture solution of 4 m of dehydrated hexane and 1
Shitl o2& ane solution (Al = 1.0 M of
triisobutylal um num was added, and charged to 10 the
aut ocl ave while pressurizing with nitrogen. Next, to
the pot for charging catalyst, the m xture of 340 ny
of a supported <catalyst slurry prepared in the
[Extsord-enéit i oned Exanple 2 and 1.0 mmol of hexane
solution (Al = 1.0 M of triisobutylalumnum was
addedFrapgleher/getylentheocput 9akavesphbhe pressuri zing
with 15 nitrogen to initiate the polynerization. After
carr yhagpellymet-he a Ligzation fo Lputes, a__
smal | angun? of ne?%gﬁgﬁébmg%rggggdggg pé?%fni?% TRES
ccPe; I Zat | T P yper s, added to, an excess .
P sl 3dded s ChoRIcEBERr bF: b A5G ROt nEAr T gaside of
th%esﬁggngavghe resul tant, pol yner was separated by 20- ,
Tiftrarrons ‘Hhu RS idlizsd Wi thorthvkend dssute dar/ cm’G,

reduced pressure. 22.0 of the pol yner was obtai ned,

34189 RE ApEPReEitLat cohaarsivisipruaspd8bared in the

kg- Pol ymer/ mmol - Zrhr. The pol yner analysis resulted

'abpﬁarméﬂhypené Epanpht Dfvatshespdl yne@rche pdd%mby-iFBk8on was

[r)] = 0.35 dl/g, Mv= 22,000, MV M = 2.0. SF- 1452PCT

catried[@xanpbe #]5 rArepdenelih %%@%Wﬁfé@@ 98.8 g

The pol ynerization was carried out under t

 andanth pbOPmasi kBt 1 bAe AbaMe Fxaun] & Eg;%fe L %ﬂrﬁ‘éllg;‘?-hr.

inside o 5 the autocl ave "'was pres Ize W

Thét Mh?ﬂ@rgﬁﬁ??gs§g ggééggéa Fﬁg gghgiegesggggéégdof the

catal yst s prepar

polymer = 50% by mole, [n] = 0.35 dl/g, Mw = 19,000, and Mw/Mn

= 2.0.
[Example 5]
—Propylené/Ethylene Copolymerization-
The polymerization was carried out under the same

condition as in the above Example 3, except that the inside of

the autoclave was pressurized with ethylene gas to 40 kg/cm’G,

201 mg of a supported catalyst slurry prépared 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-Polymer/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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above-nentioned Exanple 2 was used and the
éxﬂégwerlzat|on was carried out for 3.5 mnutes. The
ZF6F pol ymer was 16.8 g and the pol yneri zation
activity was 366 kg-Pol ynme/l@nol - Zrhr. 10 The pol ymer
anal ysis resulted that ethylene content of the
pol ymer = 50% by nole, [TI] 0.35 dl/g, Mv = 19, 000,
and MM WMn = 2.0. [Exanple 5] -Propyl ene/Ethyl ene
[E&G88eneéri zati on 15 The pol ymerization was carried out
under the same condition as in the above Exanple 3,
excepPropaflenheBihki delehert hetaghocl ave was
pressurized with ethylene gas to 40 kg/ cn2G 201 ngy

of aTsuppomiledi gat @by F aShlf ki yr HLEPES E:qrﬁ@dtvh&h nitrogen,
above-nentioned Exanple 2 was used and t ‘

a RaLYERE EZati PR #;Qﬁ&?%%.%%dpu goihé2 g o %Fggpported

ThF e oY t 381 kg- Pol / ol - Zr h
r Activi g- Pol ymer / mol - Zr hr..
cahAYEE LR b RC e Yo %pwgt iy PERE TOHTIRE 2ot 1-0
ol =_54% by nol e, = 0.41 dl /g, Mv = 23,
mﬁgo‘:’f g}?dy%ﬁ/ ﬁ/ﬁluth?nz (A= 145M5>@f 17 1 soppanplad rgpium and

- Propyl ene Bul k Pol ynerization To a 50 ml side-arm
5. Pk e f Rehydghltgdpue yeue wiarte addedgerThe aesminenitCri xture
stirrer chip was placed, and 1.02 g of a supported 5
wagatatystiuskdrty pnepusemlaie aheoabeve- FBGLh§NEMe internal
Exanple 2, 1.0 mmol of hexane solution (Al = 1.0OM of

vol tume oo ybalnm BHYPBBHHLY purged with nitrogen. Thereafter,

500 g of liguid propyléné was charged thereto. After the

polymerization was carried out at 70°C for 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 228.3 g of the
1sotact1c polypropylene and the polymerization act1v1ty was
145.2kg—PE/mmol—Zr-hr. The polymer analysis resulted that [n]

= 0.99 /g, Mw =97,000, Mw/Mn = 2.1 and Tm = 148.2°C.

~[Example 7]

. ~Propylene 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-mentioned Example 2 was

used and that 0.30 N1 of hydrogen was added after charging 500

g of liquid propylene. The obtained polymer was 348.8 g of the
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5.0 M of dehydrated hexane were added. The resultant
m xture was introduced to an SUS-nmade autocl ave
SEyAAYFGhe internal  volune of 2,000 m thoroughly
purged with nitrogen. Therdafzer, 10 500 g of liquid
propyl ene was charged thereto. After the
"pol ynerization was carried out at 70C for 40 mi nutes,
. the autoclave was cool ed and propyl ene was purged to-
1SCEAG A @@ ropoilymer isnat itdre. SHiemealiyaet onascdiivedy was
under reduced pressure at 80C for 10 hours. The
6 5ebtéak orellP puhylret r vies. 2283 @l @het BBalbsi s HeAGiited that the
pol ypropyl ene and the polynerization activity was

[n345. 8. k- &P/ ~ZLhgq o I r_ anal ysi.sresul ted,,
W hat [ii] A b.%"é /?8’1\%@9?% M%/'?/hgile.TT an%?“%# <.

[EX48pde gljExanple 7] - Propyl ene Bul k Pol yneri zation 20
- The pol yneri zation was carried out under the same
condi_ti s LNt | e. 6, except that 0. 343 g of
a sup%ggpgganga?gﬁgsFéigﬁ?FﬁZBFéBBFed in the
above:- nent | oned, Exanple 2 was used and that 0.30 N
of h@ﬂ?o@@hymﬁgléaﬁéanaW@érCéﬁﬁigﬁnQUBO@nerothéismmd
propyl ene. The obtai ned pol ymer was 348.8 g of the
coggliagpreTinidhe Essmnpdti @ pabypropdenelandy bhe supported
- polynerization activity was 659.4 kg- PP/ nmol - Zr hr.
caThdyptl yherranatersired asubthedabbaé-hdver i dild £:0rBle 2 was
dl /g, Mv =68, 000, MM Mn = 2.0 and Tm = 150. 9C.

uspEanplh8] 0560PRORY} RRIBIYs, Bg'syg‘&cﬁécﬁgatﬂst%%e & rging 500

pol yneri zati on was carried out under t
g of liqgid propylene. The obtained polymer was 349.3 g of the

isotactic polypropylene and the polymeriéation activity was

1136 kg-PP/mmol-Zr-hr. The polymer analysis resulted that [n]

= 0.63 dl/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.l.Ol 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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condition as in the Exanple 6, except that 0. 199 g of
a supported catalyst slurry prepared in the
kehti oned Exanple 2 was used and that 0.60 N
of hydrogen was added afterllghargi ng 500 10 g of
l'iquid propyl ene. The obtained polyner was 349.3 g of
the isotactic polypropylene and the polynerization
activity was 1136 kg- PP/ nmol - Zrhr. The pol ymer
£ididnes s apdsnprdeart mtte i1l te6ad #gshdt endd Wik 10 ml
MV WMn = 1.9 and Tm = 151.1C. [ Conparative Exanple 1]

- ofigeh piephedtticdmente ,aa St puditked e6atll el wsshd® t& r2Q0: fHes with -

three-neck flask, which had been thoroughly purged
10nint ho NiddMgRMA el SbkhRE! rﬁ%%\%%%h%ﬁPEBQ?Afa%EE5§§¥%q%§nder

of silica-supported nethyl al um noxahe

: ré&%%e%ﬁ9§gssufgef54(b h%grgitgﬂaqﬁb dra % %8+ ene deT The

added rongOtemwraure

| Ob?%'&%“treéﬁ?‘s’%%ﬁéﬂ 12205 026t ¢ i it Py ain

fluor %yléflrcon|un1d|chlor|de synt hesi zed in
3 S¢EGFdaR fnvtWe01/ 27124 was added as a transition
metal conpound under stirring, and stirred for 1
[CRBgRrathEeobramneéd 2lurry was SF- 1452PCT 114
filtered, and powder on the filter was washed once
mAth~330py1ené/mehyueﬁéeoop@iyﬁ@ﬁiz@@ﬂoﬁubsequentIy
washed three times with 10 ml of dehydrated hexane.

The Vashesty PMERE RS dkived, 0
for 2 hours to obfaln Oa929 %ﬂgﬁgsgﬁgﬂ%ﬁﬁ$ﬁ‘5§§§Mé%ﬁf2000

mlolbﬁ@i" Vﬂﬁf é@%l@#f%%t@’b%{% §(§Ogg of alqul propy ene

to obtaln rry o]

‘'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
héving an internal.volume of 30 ml thoroughly purged with
nitrogen, which was attached on_the'autoclave, a mixture
solution of 4 ml of dehydrated hexane and 1 ml of héxane solution
{Al = 1.0 M) of triisobutylaluﬁinﬁm.ﬁas added,.and charged to

the autoclave while pressurizing with nitrogen. Next, to the

-pot for charging catalyst, the mixture of 170 mg of a supported

catalyst slurry prepared in the above-mentioned Comparative

Example 1 and 1.0 mmol of hexane solution (Al = 1.0 M) of

" triisobutylaluminum was added, and charged to the autoclave

whilepressurizingwithnitrogentoinitiatethepmlymerization.

After carrying out the polymerizatioh for 5 minutes, a small
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[ Conparative Exanple 2] -Propyl ene/ Et hyl ene

Co nmerization To an SUS-nade autocl ave havi ng an
SFnt &P #2FT vol ume of 2000 10 m thoroughly purged with
nitrogen, 300 g of liquid priopyl ene was charged, then
heated to 55C under sufficient stirring, and the

i nside of the autoclave was pressurized with ethyl ene
ﬁﬁﬁh to 35 kg/cn2G Subsequently, to a pot for

fgiHgmeshanpdt wahaddryl ap katetnakevohe B 10fne3q A8t ion.

t horoughly purged with 15 nitrogen, which was attached
Then Rcieymean ocd sveddead Mo ta @ x & 3l tneah o 14 a‘HdeQif gith
dehydr at ed hexane and 1 m of hexane sol ution

hﬁdﬁbd@ldﬁldéthQQQﬁE¥k§§Qﬂhﬂ&Qé¥ﬁ§n &ﬁ#%gggF g ﬁpolymer

~to the autoclave while pressurlz

w£§ébgakﬁ5é§?ngEgggég?%éga%%mpgp ¥%$Gg¢€§d$gégﬂgﬁhoure

ve- ment i oned aratlve le 1 and 1.0
e B R st on S b & GF (-h RALUmer was obtained,
né{Jllsobutylalumnumv\/as added, and charged to the
FBE IRRASTISHHI 4 3L e e St Vi E Fgvas LY ankt ¥ BOYME B/mmol -Zr-hr .

initiate the polynerization. After carrying out the

Thso PpreFrieragined visas Fesuntieds thats kRhly18hel402Peht 148 the

anount of nethanol was added to term nate the
popeherer 2aki BH. moThe r Q es N

met hanol addeg W th ﬁ@d%ﬂ?hf%??%%gglgh{o ?gfﬁéﬁéu?W/Mn -

2.deashing. The resultant polyner was separated by
filtration, and then dried at 80C for 10 hours 5 under

cbgggggglpge§§g& 161946 g of the polyner was obtained,
t he pol yner zatlen activity was 174

kg Pob¥§8§iene Buig Polymerization-

Toea50mlside~armflaskthoroughlypurgedwithnitrogen;

~a magnetic stirrer chip was placed, and 0.262 g of a supported

catalyst slurry prepared in the above-mentioned Comparative
Example 1, i.O'mmol of hexane solution (Al = 1.0 M) of

triisobutylalminiumand5.0rm.ofdehydfatedhexanewereadded.
The resultant mixture was introduced to an SUS-made autoclave
having the internal volume of 2,000 ml thoroughly purged with
nitrogen. Thereafter, 500 g of liqﬁid propylene was charged
thereto and 0.30 N1 of hydrogen atoms was added thereto. After
the polymerization was carried out at 70;C for 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 of the
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The pol ymer analysis resulted that ethylene content of
t he olymer = 39% by nole, [ill = 1.00 dl/g, Mwv =
SErALGGPCTMVY Mn = 2.0. 10 [Conparative Exanple 3]
- Propyl ene Bul k Pol yneri zatlilgh To a 50 ml side-arm
flask thoroughly purged with nitrogen, a magnetic
- stirrer chip was placed, and 0.262 g of a supported
. catalyst slurry prepared in the above-nenti oned

L5 Hisdriat PobypispFkanplaadlthe pb lymel- ik thex ane: isdltit w o8 246

(Al =1.0M of triisobutylalmniumand 5.0 m of
kgﬂwmlemm@tanemgrﬁoﬁﬁé@ﬁ-.anémﬁsigsyééme@%# my =
e

was introduced to an SUS-made autoclave having t
1.ig7 &g, YRl wiegohpd. 0f t hor oughl, y-. pur ik
nitrogg%. Thereafter, Sgéﬁé of?[?q%$% %@opgﬁgnglgas
charged 20 thereto and 0.30 NI of hydrogen atons was
added thereto. After the polynerization was carried

. _20C_far. 40 .ni.nutes, the autoclave was cool ed
Toidlle e8ls o npcdi o

ged to terninate the

polygﬁrization. The pol yner was dried under reduced

pres Ipé8]at 80C for 10 hours. The obtai ned pol ymer

was 171.1 g of the SF-1452PCT 116 isotactic

pol yBRepA tenkey sindot hvd eiclnypel ymati pat a6t icvint ¥ iwasg248ovel

kg- PP/ nmmol - Zrhr. The pol yner anal ysis resulted that
trapkltionlméTadl fompdind 12809 ndW Mz BrésaRd IRVEntion

142.3C. 5 Industrial Applicability [0058] The

caﬁ&jia}e_/ﬁthifg‘?ﬂyoé ef i ool ﬁ%ﬁhé%&bg%fg %ts%ifﬂilntgleafinlﬂ\égﬁ.ymer ;

thereby it is extremely industrially valuable.
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transition netal conpound according to the present
invention can give a highly efficient production of a
SEizkt ¥ PeT ef i n polymer, 10 thereby it is extrenely
i ndustrially val uable. SF- 1452PCT 117 CLAIMS 1. A
transition nmetal conpound represented by the
followi ng general fornmula [I]: 5 R2 R3 Rl R4 R13 Rla
YMY) RI2 R5 10 RI11 Rs ...[l) R10 RO R8 R7 wherein
R3 is hydrogen, R, R2 anfLRIM8ach is selected froma
hydr ocar bon group or a silicon-containing group, each
of R5, 15 R6, R7, R8, R9, R10, R11, R12, R13 and R19
which is selected from hydrogen, a hydrocarbon group

and a“siAitﬁmmﬁiﬁﬁéﬂrﬁé@bgré6ﬁp HRY 8-
different fromeach other, an %%Jac%nt groups ?¥ Eﬁ?,

is a Goup 4 transiti netal, Y is a carbon atom
Q may be 20 sel ected from hal ogen, a hydrocarbon
group, an @?!on|§allgand and a neutral |igand capable
of coordi na with a |one

fﬁid@r@g dmr-Ae Aondad t[ﬁ e_ach other to forma ri ng.

-[11

wherein, R’ is hydrogen, ﬁl,fﬁ and R*? each is selectéd from a
hydrocarbbn grqup or a siliconncontaininé_groﬁp, each of R®,
R®, R7, R%, R®, R, R, R!?, R1% ang R, which is selected froﬁ
hydrogen, a hydrocarbon groﬁp'and a silicon~containing group,
may be same or different from each other, and adjécent groups
from R® to R may be bonded to each other to form a ring. M
is a Group 4 transition metal, ¥ is a carbon atom, Q may be
selected from halogen, a hydrdcarbon group, an anioniclligand
and a neutral ligand capable of coordinéting 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.
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el ectron pair, which may be selected in the sane

SECﬂ?gfnat'on or different conbination, and j is an
f 1 to 4. SF-1452PCT 118 2. The transition

wetal conpound according tdl®aim1, wherein the Rl

and R4 in the general fornula [I] are each a

hydr ocar bon group having 1 to 4 carbon aton(s). 5 3.

The éra |t|on nmet al compound according to claim 2,

wher ﬁa%lm metedecgenerad derending [to alein 1,

each a nethy roup. 4. A catalyst for olefin
Whﬁ&ﬁ}ﬁeﬁbﬁaﬁl goﬁpﬂﬂsi@@ geeerdQ foansilti ¢n]nmetal each a

compound of any one of clains 1 to 3. 5. A catal yst
hydgrcalrdbnngpohpmaaiviali Qn teompeiaghBe: at b sb he

transition netal conpound of any one of clains 1 to

3; and 15 (B) at | east one conpound sel ected from

(B-1) an organonetal |ic conmpound, (B-2) an

or gaﬁoali‘i‘l@ ‘EE%Q%&%%"R%%Q? %gﬁg?ﬁlgds%ﬁ‘% CCFJEEQ to claim 2,

which fornms an ron pair by r

it.d.on: ¢ CO un 20 6. A process for
Wh%%%gﬁcgﬂnegﬂaﬁn&a%f %’ﬁ% igr%rifpiﬁ“&%?g [?bcﬂ%ﬁweﬁ:lz.an@ethyl
one or nore nononer. selected from et hyl ene and
9r8Brefins, in the presence of the catalyst for olefin
polynerlzation of claim4 or 5, wherein at |east one
mononmer SF-1452PCT
4. A catalyst for olefin polymerization comprising the

transition metal compound of any one of claims 1 to 3.

5. A catalyst for olefin polymerization comprising:
(A) the'traneition metal compound of any one of claims
1l to 3; and
(B) at least one compound selected from;
(B-1) an organometallic compound,
(B-2) an‘organoaluminum oxy-compound, and
{B-3) a compound which forms an ion pair by reacting

with the transition metal compound {(A).

6. A process for producing an olefin polymer comprising
polymerizing one or more monomer selected from ethylene and
a-olefins, in the presence of the catalyst for oiefin

polymerization of claim 4 or 5, wherein at least one monomer




119 is ethylene or propylene. 7. The process for
roduci ng an ol efin polynmer according to claimb®,

S BECT he transition nmetal conpound represented 5
by the general forrmula [I] 119 used in a form of
supported on a support.

is ethylene or propylene.

7. The process for producing an olefin polymer according |
to claim 6, wherein the transition metal compound represented
by the general formula [I] is used in a form of supported on

a support.



