10

15

20

SF-1451 1 DESCRI PTI ON FLUORENE DERI VATI VE"
Sé[R%NSITION METAL COVPOUND, CATALYST FOR OLEFIN
PA*YNERI ZATI ON, AND PROCESS FOR PRODUCI NG OLEFI N
POLYMER 5 Technical Field f0001] The present
invention relates to a transition netal conpound
which is useful as a catal yst conponent for olefin
pol ymeri zati on and has a novel specific structure, an
10 internedi ate whi ch PESGBEPTIONN t he production of
the transition netal conpound, a catalyst for olefin
FLHBRENEr PERIVAHRI VBt ERANSITI IO MET2IN SOMPOUNDE! GATALYST FOR
conmpound, and a process for producing an olefin .

. OLBBINROLYMERIZATION, akNd PROCESE Mﬁbﬁﬁﬁﬂné\b&.mp&%_ma

In recent years, a netallocene conpound has been

known as a honogeneous catalyst for olefin

pol ynmeri zation. Many studi es have been extensively
Te&RhiLefl PULI QN a process for 20 polynerizing an

olefin wth the use of a netall ocene conpound,

espeﬁ%ﬂily,on a process for stereoregularly

poly %ing an a-olefin, since the report on an

i sotactic polynerization by W Kam nsky et al (Angew.

Cherh§ RIessdit Emyientizn 3E7atEE85)0) a hamnbéédon metal

publ i shed. SF-1451 2 :

compound which is useful as a catalyst component for olefin

polymerization and has a novel specific structure, an

intermediatewhichistwefulintheproductim&ofthetransition

metalcompound,acmtalyStforolefinpolymerizationcontaining
the transition metal compound, and a process for producing an

olefin polymer using the catalyét.

Background Art

[0002]

In recent years, a metaliocene compound has been well
knownasalmmwgeneouscatalystforolefinpolymerization. Many
studies have been extensively car#ied 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 polymerization by

W. Kaminsky et al (Angew. Chem. Int. Ed. Engl., 24,507 (1985))

‘has been published.
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[0003] It has been known that in the polynerization of

an a-olefin wusing a netall ocene conpound, the
S%t%%%%regularlty and the nol ecul ar weight of the

obtai ned a-ol efin polynmer va&y markedly 5 by

i ntroduci ng a substituent on a cycl opentadi enyl ring

of the ligand of a netall ocene conpound, or bridging

cl.opent adi enyl rings. [0004] For exanpl e,

theréoﬁg§ Ibeen disclosed that when a 10 netal | ocene

conpound having a ligand in which a cyclopentadi enyl

ri ng I&nthsabéendmenyl thd hgnaitte Pbi GEEL: & St USRS £aSh B-olefin

propyl ene polynerization catalyst, fromthe view
uspoionta mbthﬂeOCQHGTQQEQQUherEﬁe %x@?&@E&?&&bflty and the

pol ypropyl ene is obtalined in he case of usin

dicwat byl
" db@%l@&ﬁ%% .%§$q¥%$PBE?éH§ A% e f i RPUYRAT S Fﬁﬁém?ﬁkedly

(cycl opent adi
by C 1988 hem i sotactic
oy g e sun iR rufRE b £ el bmealonfohdT hg of ehe
t hyl nmet h 3- et hyl cycl opent adi enyl ) (fl uorenyl)
llﬁ%ﬁ@o ¥ Fuﬂ?%?iﬂ?é??ﬂec?%Pﬂhﬂéh ﬁrn%¥h§g¥@goﬁwols
troduced at_the 20 3-position of a cyclopentadienyl

[
CY?EHBePﬁéﬂﬁﬁ@E% Uhesani ned Patent Application
Publi cati on No. H3-193796]; and isotactic

pol yp?@&p41 ene is obtained in the case of
di met hyl net hyl ene(3-tert

but yH‘cm;/oém@I[tea,dltﬁrféH@ &fdw%@&ylaﬁﬂ%d@r@tcmh%d de.

i.n SF-1451
metallocenecompoundhav1ngwallgand@u1wh1cha1cyclopentadienyl
ring and a fluorenyl ring are bridged is used as a propylene
polymerization catalyst, from the view point of the
stereoregularity, syndioctactic polypropylene is obtained in
the case of using dimethylmethylene

(cyclopentadienyl)(fluorenyl)zirconium dichloride (J. Am.

Chem. Soc., 110, 6255 (1988)); hemiisotactic polypropylene is

obtained in the case of

dimethylmethylene(3—methylcyclo§entadienyl)(fluorenyl)zirco
nium dichloride in which a methyl group is intfoduced at the
3-position of a cyclopentadienyl ring [Japanese Unexamined
Patent Application Publiication No. H3-193796]; and isotactic
polypropylene is obtained in the case of

dimethylmethylene {3-tert

butylcyclopentadienyl)(fluorenyl)zirconium dichloride. in
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which a tert-butyl group is simlarly introduced
S§J¥% nese Unexam ned Patent Application Publication
NO. -122718]. In addition, there has been discl osed
t hat pol ypropyl ene with inproved isotactic
stereoregularity is -obtained in the case of 5 using
di met hyl net hyl ene(3-tert-butyl-5-nethyl cycl opent adi eny
whﬁ%ﬁ?’ G-ngterﬁ-butylfLuorenyI)zircqniun1dich|oride
WA CRTLTPREVE - BEOYP §FodplitdarAr satEeduaedt idaBanese
and 6-positions of a fluorenyl ring, as conpared wth

Unegamdped Brtert Mppigication Publication No. H6-122718]. 1In

di met hyl net hyl ene(3-tert-butyl -5-methyl cycl opent adi eny
adpjitien, ushenyl hakr beshunidiebbedi drat V80187480 ene with
[ 0005] Moreover, there has been disclosed that, from

implevetlelsopitiic ef il fRh.acwi 2k, Yeight 'ir@@.dLth%l?é:.tcia%e of
pol ypropyl ene 15 havi ng a hi gher nnlecjﬁar wel g S

us@htai ned in the case of using
di phenyl et hyl ene(cycl opent adi enyl ) (fl uorenyl ) zirconi u

: ' ' i n icC ridgin art of a
A et P PR e - Bty L P Sr R v St oigensadienyl) (3,
repl aced with_a di phenyl net hyl ene bri.dge, as conpared

6—%%? efﬁgb%gggf%goa%mﬁbyQ@rcogium dichlgkide in wﬁqgh a

di met hyl net hyl ene(cycl opent adi enyl ) (f1 uorenyl ) zirconi u
tent-Rirehl o drapanesdudadxat e Patent 6Appbieabhonof a

‘Publication No. H2-274703) ; isotactic-hemisotactic
flyergmy bpyirene dmviompa vedi gy Y efddaromal gitg i s

obtai ned in the case of using

it ey i st e ek Rt W dawal Qe adieny il U £1
oreny SF-1451 4
uorenyl}zirconium dichloride (W001/27124).

[0005]

Moreover; there has been disclosed that, from the view
point of the molecular weight, syndiotactic polypropylene
having.a higher molecular weight is obtained in the case of using
diphenylmethylene(cyclopentadienyl)(fluorenyl)zirconium
dichloride in which a bridging part of a cyclopentadienyl ring
and a fluoreﬁyl ring is replaced with a diphenylmethylene bridge,

as compared with the case bf using

dimethylmethylene(cyclopentadienyl)(fluorenyl)zirconium

dichloride(JapaneseUnexaminedPatentApplicationPublication

No. H2-274703); isotactic-hemiisotactic polypropylene having
& higher molecular weight is obtained in the case of using

diphenylmethylene(3-(2—adamantyl}cyclopentadienyl)(fluoreny
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1) zirconiumdichloride in which a bridging part is
SEL%%I ced with a diphenyl net hyl ene bridge, as conpared
Witk it he case of usi ng
di met hyl net hyl ene(3- (2- adanént yl ) cycl opent adi enyl ) (fl u
oreny 1) zirconiumdichloride (Organonetallics, 21,
934 (2002)); and 5 isotactic pol ypropyl ene having a
l)gL%her.nthp%Lar weight is obtained in the case of
u§'i I<,;{.:;>nl1_1m ichloride In which a bridging part is replaced with
di net hyl net hyl ene(3-tert-butyl-5-nmethyl cycl opent adi eny
a fipheny eyl eneibwiciiainndi ot e withwhhehcasaretthyb ing
group is also introduced at the 5-position of a
dizpthypeathgilengl(3ri(@gadanadOyTpapalegeit 581 EAG1 Fa8E OFeny
usi ng
1) dimebhybimed fuh Bog( de t@hipRuimdanglioent adi ey | hobbygr eang

nyl)z irconiumdichloride (PCT Japanese’ Translati

sohsign Elionioarben o0y 22010 AREIL e o

[ 0006]

' j h f .
,Obg%%g?%yf%g?ﬁﬁlgﬁgfsgfeV§%%%tyl-2-nEthyIcycIopentadieny

f
REHYE WY hT e fid T Be At abwit hyd tyet lpkey b eyt d fdnudre( £1
yl)z 20 irconiumdichloride, in which substituents
LorpRy | g Foeeietdn adicher iy deemhipbsiat nenaydf goup is also
cycl opent adi enyl ring, polypropylene having a | ower

di%%é I uoren%l)zirconiun1dich|oride and
n

- intmrdmddrametight S+soobt Bimest Ascycrmatedimin thaly, as

prepared with the use of
compamidwt int yhened s tef tydiyly| - 5- met hyl cycl opent adi eny
1)(fl SF-1451 5
dimethylmethylene(3mtert—butylcyclopentadienyl)(fluorenyl)z
irconium dichloride (PCT Japanese Trénslation Patent
Publication No. 2001-526730), respectively.
[0006]
Eurthermore,'thére has been disclosed that, with the use
of
dimethylmethylene(3—tert~butyl—2—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 obtained, as

compared with that prepared with the use of

dimethylmethylene(3—tert—butyl—5~methylcyclopentadienyl)(fl
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uor enyl ) zi rconi um di chl ori de and
5 diEhenylnethylene(3-nethy|cyclopentadienyl)(fluorenyl)
F7ilfod ni um di chl ori de, respectively (PCT Japanese

Transl ati on Patent Publicabion No. 2001-526730, and

Japanese Unexam ned Patent 5 Application Publication

No. H10-226694). [0007] As descri bed above, there

have ?een many exanples of reports on the nmetall ocene
Ut GH¥ O AL RAVIERE ngﬁbﬁﬁﬁd@namﬁich a cycl opent adi enyl
.ring and a fluorenyl ring are bridged. On 10 the other
diphfpAylasthylenné3knatly bfyt hepsubstii énght (Bludhenydt) zirco
~and 6-positions of a fluorene ring, the reported
niexahgltdothiales rbepacextEBfRIDCT babhgdse BREGISHI=¢3bNYPafent

met al | ocene conpound in which a tert-butyl group is
Pulsubsitishedoat 2bhe- AH08h L or

ring, and a netall o%%%?@'on%%ﬁn%é%ggl%e %?%ﬁgr{‘me%@atent
Ap; I b the 6;,angd, 7-positions of a
p??%%%%ﬁgﬁrFﬁgf %?nw%?é@%ugg%gdg%gﬂgﬁ%Ered ring have

been ¢a§%g (WD01/27124), but there has been no
repo; ed exanpl es of the synthesis and pol ynerization

of ?ﬁgg#fllopene conmpound having a fluorene ring in
whi ISR A hondieire dubist itasrechaaty 2&arpded- of
and 6-positions. In addition, there has been no

LeRPPoT 1B thex arwplads cokneheosppuneshavohgaafl ugienen which .
derivative in which a carbon-carbon unsaturated bond

a dyslogesttidditeedy latihieadd 2 uraogi tﬂi@ﬁsarEhHJ?id&ntQ&. on

performances of such netall ocene “conpound have no
thebeeherehakaowas §§f¥§§4ﬁ@n§s of the substituent at the 3-

and 6-positions of a fluorene ring, the reported examples ﬁave
been extremely limited. Specifically, a metallocene compound
in which a tert-butyl group is substituted at the 3- and

6-positions of a fluorene ring, and a metallocene compound in
which the 2- and 3-positions, and the 6- and 7-positions of a
fluorene ring fornla saturated 6-membered ring have been known

(WO01/27124), but there has been no reported examples of the

“synthesis and polymerization of a metallocene compound having

@ fluorene ring in which an unsaturated bond is substituted at

the 3- and 6—-poéitions. In addition, there has been no repotted
examples of the synthesis of a fluorene derivative in which a
carbon-carbon unsaturated bond is substituted at the 3- and
6-positions. Thus, the performances of such metallocene

compound have not been yet known.
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[0008] GCenerally, there is a need for inprovenent of a
srRal rization catalyst with the use of these

net al 1l ocene conpounds fromthe view point of the

pol ynmeri zation activity, 5 fhe stereoregularity, the

nol ecul ar weight, or the like. [0009] On the other

hand, in recent years, since a fluorene conpound has

beenyggdjas an organic el ectrol um nescence el ement,

productioh of fluorene in which an unsaturated bond is

10 sa?g%itg%ed aﬁ the 3 and 6-porsitions, is also

usef Gr PR thésetNTeI 5 ¢ Patedt Lppcimerevenefapeahease

ﬁggxanined Patent  Application Publication No. '
POLEMEE32961 ppafehdl YoeURbRh Rhe Japanesettnexamd el ocene

Patent 15 Application Publication No. H6-122718
coppanefs Dovurhet v3EwWD 01t 279 2h e Bat onkrDesuiBAtadlivity,

“Japanese Unexam ned Patent Application Publication

thélost él2e@74708a £ Py enthOopsNBak 1 1 V.E)gghl@z,ggd%_eég%% Jike.

Transl ation Patent 20 Publication No:
[ Pat ppdodoecunent 6] Japanese Unexam ned Patent
Appl i cation Publication No. H10-226694 [ Non-Pat ent

?ggggfng%%ﬁg%g$Wﬁw1,e@nlggdeg%iyégyﬁ,'éin%i’goéluorene
compoundhasbeenusedasaﬂlorganicelectroluminescenceelement,
production of fluorene in which an unsaturated bond is
substituted at the 3 and 6-porsitions, is also useful in these
field.
| [Patent Document 1] Japanese Unexamined Patent
Application Publication No. H3-193796¢
[Patent Document 2] Japanese Unexamined Patent
Application Publication No. H6-122718
| [Patent Document 3] WO 01/27124
[Patent Document 4] Japanese Unexamined Patent
Application Publication No. H2-274703
[Patent Document 5] PCT Japanese Translation Patent
Publication No. 2001-526730 -
[Patent Document 6] Japanese Unexamined Patent
Application Publication No. H10-226694 |

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

24,507 (1985)
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[ Non- Pat ent Docunent 2] J. Am Chem Soc., 110, 6255
1988) [ Non-Patent Docunent 3] Organonetallics, 21,

SEg343i2002) 5 Disclosure of the Invention Problemto

be Sol ved by the Invention 7[0010] It is an object of

the present invention to provide a novel fluorene

conpound which is useful as an organic 10

el ectrol um nescence el enent, and an internediate of a

t r an$PnoRa ket Deowpeund? f orJ .ol2ef.i Cheel.y erd zatlilan, 6255

transition nmetal conpound containing a fluorene ring
(1988dts partial structure as a catal yst conponent for

olefin polynerization, a catalyst for olefin

pol y ez t O b2 cearihdl B NG AN JfeBRgithiQn é‘ft 34 (2002)

conmpound, and a process for producing an dlefin

pol ymer using the catalyst. Means for solving the

Probl em [0011] 20 The present invention was made in

: | ve the apove-nentioned problens, and as a
Dl?égﬁ%?¥8t§€ Ek%ﬁi#”e% Tt is achieved by a fluorene

ound i n which an unsaturated bond is substituted
: Préﬁfgﬂ @

3.be RPkreR Y | the Invertien and novel

transition nmetal conpound having a |igand containing

the BHY4U51 8 fluorene compound, a catal yst for

ol efin polynerization containing the transition netal

conplduihd anaslel @ctppdceEss prekent invention to provide a novel
fluorene compound which is useful as an organic
electroluminescence element, and an intermediate ‘of a
transition metal compound for olefin polymerization, a
transition metal compound containing a fluorene ring in its
partial structure as a catalyst component for olefin

polymerization, a catalyst for olefin polymerization

containing the transition metal compound, and a process for

- producing an olefin polymer using the catalyst.

Means for solving the Problem

{0011]

The preéent invention was made in order to solve the
above-mentioned problems, and as a resuit, the present object
is achieved by a fluorene cempound in which an unsaturated bond
is.substituted at the 3- and 6-positions, a useful and novel

transition metal compound having a ligand containing the
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produci ng an ol efin polynmer using the catalyst for
ol ynmeri zation, thereby conpleting the invention. The
¥4orene and the transition netal conmpound according
to the invention are the trg@ansition netal conpounds
represented by the follow ng general fornmula [I] and
[I1], respectively. [0012] [a] : A fluorene
derivative represented by the follow ng 10 genera
Eigmsiiea corpoyne013] cAt4lRstREoR3 01BE3nRbo1 Bk 3 zRe i Bl
RO R8 6 RIO0 R7 R[~] [0014] wherein R1, , R3, R5,
corg.aiRIngR&heRY raRisa .t iBE1 meRE2Z, c@ﬁgoﬁﬁdeénarg EgSEess for
sel ected from hydrogen, a hydrocarbon group,

preiduct 8- 6antakniing r e sa as or
dlffergat fronﬁeag%l t r ﬁ@gﬂ Bg @ gggﬂr

o3ehect edwfam en h droca bon group, a
rp %hlcon co%gélﬁﬁgggg CBmP& é?n?4§é 9lnventlon The
tarnin an. ox gen cont ai ni ng group
£ :
lﬁ% roge g ﬁbs.ﬁ?ﬁg FEBB mﬁﬁﬂ acrEPoged- eonatafinnagto the
grouE and may be the sane as or different from each
in ?HE Ongdrjea*égﬁttrans:mlon metal compounds represented by the
following general formula [I] and [II], respectively.

[0012]

fa]l: A fluorene derivative represented by the following

general formula [I]:

[0013}

[0014]
: 1 2
wherein R*, R*, R®, R®, R®, R7, RE, RY, RO, RY, R*?, and

14
R*® are each sglected from hydrogen, a hydrocarbon group, and

o a silicon~containing group, and may be the same as or different

from each other, R? and R!® are each selected from hydrogen, a

“hydrocarbon group, a siliconfcontaining group, a
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substituentsof RL to R19 may be bonded to each ot her

to form5 aring, R4 and R5 may be joi ned together to
SE-diddl- Ra- which is divalent, R12 and R13 may be

joined together to form-Rbg which is divalent, and

Ra and Rb are each a dival ent substituent other than

a vinylene group, which is selected froma hydrocarbon

roup, a silicon-containing group, a

Sugﬁpﬁuﬁoﬁﬁﬁﬂaﬂngngrgupupananxi@enxygﬁﬂaﬁﬁﬂhgl@r@@p a

group, a nitrogen-containing group, and a
nlhabggeﬁeonnﬁanmh@%@@#panﬁ@ﬂ@logéﬁ]—conggfniﬁ@'%&%ﬁ , and

derivative as described in[a] , in R1 and
magr Beearl ByAEOgEN, kndihﬁeégﬁf\!efgslﬂeéé!:hfQEHé’d%SCicﬁ;La%ent

15 [0016] [c] : The fluorene derivative as
and. R14

SubBtLQ F%g%ﬁh$ﬁqfhe above ge%@?ﬁenggrﬁﬁFﬁ FFTer “to form

each

17 The fl or ne derivative as described
- a J.LPrQ ]R';’ anﬂ[ghrr@w p)gljo:t[:lae RPIEEe RS0 fegrRrBagrehich is

di %ﬁh hydrggen, and R4 and R5 and/or R12 and R13 are

IYSheRsE 5 e Fot Hery be 3eined togrther tte faboveRb- which
general formula [I]. [0018] SF-1451 10 [e] : The

is fiyedend  dend \Rat aue Risadeserdbediiva feflt subBtwbi6hAt other
Rl1, R2, R3, R8, R9, and Rl14 are each hydrogen, and R4

thamd R ardieogrot 2 waiehRls3s a1 8c8eAt8Gt £ heREBALBER J:1up,
forma 5- or 6- nenbered

a silicon-containing group, a sulfur-containing group, an
oxygen-containing group, a nitrogen-containing group, and a
halogen-containing group.

[0015]

[b]: The fluorene derivative as described in [a), inwhich
R' and R? are each hydrogen in the above geﬁeral formula [I].

. [0016]

[c]: The fluorene derivative as described in [b], in which
RY, R?, R% R%, RY, and R are each hydrogen in the above general
formula [I].

[00171

[d]: The fluorene derivative as described in [¢], in which
R*, R*, R?, R®, R®, and RY are each hydrogen, and R? and R® and/or
R*? and R'® are bonded to each othef to form a ring in the above

general formula [I].

[0018]
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ring in the above general forrmula [I]. 5 [0019] [f]:

The fluorene derivative as described in [¢€]
SFrd@idsent ed by the fol l owing general fornula [I1]:

[0020] RR2 R15 R21t / \ RI® R20 R 17 Rls 18 [I1]

10 [0021] wherein R15, R16, R17, R 8, _R19, R2o, R21,

and R22 are each selected from hydrogen, a

hydr ocarbon group, a silicon-containing group, a

sul f (pd ¢t hhagene ogp,i vart i vexygelescaibadni m@dgr Qipwhich
,a gitrogen-containing group, and a 15
R hdl ogh- 8dntrdi mmt) kgt aup, eand Hpyrdieed, hansareads © and/or
1%Iffer§$t fron1ea02boéher.££5022] [ 9] E The fl uorene
R dehidVRt ¥EeaSollesE Hded hn : - -

R 8, R19, R21, and R22 g?eoeacﬁigﬁggﬁﬁyg %rgﬁgF g%gmbered
riR&71SF 5 - each drogen in the above

: géneﬁaF%%o%ﬁé%g ??P?Egg[gggg?ﬁfthyA transiti.on netal

fonpfggggjepresented by the follow ng general fornula

[T T

[f1: The fluorene derivative as described in [e]

represented by the following general formula [II]:

[0020]

[0021]

wherein 'Rls, R'®, RY, R'®, R'%, R?®, RZ, a.n_d- R?? are each
sélected from.hydrogen, a hydrocarbon_group,.a
sélicon-contéiﬁing group, a sulfur-containing group, an
oxygen-containing group, a nitrogen-containing group, and a
halogen-containing group, and may be the same as or diffefent
from each other.

(0022]

[g]: The fluorene derivative as described in [£], inwhich

15 o1
R, R*™, R, R!, R¥, and R? are each a methyl group, and RY’



5[0024].  R24. RR5 R23 R26 R27 Rzs Y M Qi Z [I111]
[0025] wherein R23, R24, R25, R26, R27, and R28 are

Skeddilsel ected from hydrogen, a hydrocarbon group and
a silicon-containing 10 grpup, and nay be the sane as
or different fromeach other, adjacent substituents of
R23 to R28 may be bonded to each other to forma

rin Mis a Goup 4 transition netal, Y is carbon

angy 6%‘? aQenep che hyelrectsed ifhr amchabogengeachydr s6anbda [11].
group, an anionic ligand and a neutral |igand capable
of cooodBpating with 15 a lone el ectron pair, which
may be selected in the sane conbination or different
conbirpat i gn [ r 4 Z 1S a

(ARt ANerhnk Sy 200 1 RLEYET ¢ %gégﬁ@af%ﬁﬁég%#teéﬁby the

fluoreny i dene group having a
h.is d renmoving R and R2 from
foﬁ%gﬁéﬁg §§Ee£§£ FPE%F ﬁngnggative as described in
[ a] t@ %ﬁi represented by the general fornula [I] or
a f1Lof I i dene group having a free valency of
divaLenef whi ch.Ls derived by renoving two hydrogen
'%he 1pf8sition of the fluorene derivative as

[f] of [g]. In the present invention,
| 0-position of the fluorene derivative"

‘oiéﬁhon

the term

i ndi cat.e
R23

Z - [111]
[0025]

wherein R*?, R*, R?, R%, R?", and R?® are each selected

from hydrogen, a hydrocarbon group and a silicon-containing
10 group, and may be the same as or differenf from each other,
| .adjacent substituents of R* to R?® may be bonded to each other
to form a ring, M is a Group 4 transition metal, Y is carbon
~atom, Q may be selected from halogen, a hydrocarbon group, an
anipnicligandandeineutralligandcapableofcmordinatingwith
15 a lone electron pair, which may be selected in the same
combination or different combination, j is an integer of 1 to
4, and Z is a fluorenylidene group having a free valency of

divalence, which is derived by removing Rl and R® from the



represented by * in the follow ng diagram In the
dia%ranl description of chem cal bond nei ghbori ng
t

SEyaftd beyond double wavy line of the fluorene
skel eton i s abbreviated. 1@40026] [0027] [i]: The
transition nmetal conpound as described in [h], in
whi ch R24 and R26 are each hydrogen in the above
general formula 15 [I11]. [0028] [jA catalyst for
flgpaena gorynerlvatd onleconpbiesi iy {4k td rMansitbeasertall by
conpound as described in [h] or [i]. [0029] SF-1451 13

thpldensxatfabeyst af pI ] elretifl alenyaridatd Qﬁoﬁgrﬁwﬁi d free
(A) the transition metal conpound as describe in [h]

vadenclidf dagdleBreatyl RASY S%MHJBS;E%%%% %giofﬂfcﬁlogen

5 (B-1) an organonetal lic conpound,
at &S 2R0a LR ohQ and (B-3).a conpoun :
whi ch forns gnS?éﬁogéﬁfeggq?éﬁE¥¥%bde Y%t%£%5”5ééscrlbed
5 int sifion, metal . compound (A). [0030] 10 [1]: A
lnp?%ﬂe%éfgg]br &u€§ﬁg%£ﬁssp f tRVBBEYRBr EBRpEREMNGthe
1oPOl ynerizing one or nore nononer selected from
_e%%%h%n dth@ £lacsiestg deriviat hee prioskimed eof thhgosition
catalyst for olefin
represented by * in the following diagram. In the diagram,
description of chemical bond neighboring parts beyond double
wavy line of the fluorene skeleton‘is abbreviated.

10 [0026]

- [0027]

[1]: The transition metal compound as described in [h],
inwhichf@qandE?Gareeachhydrogenjjltheabovegeneralfofmula
15 [IIT}.
(00281
[J]: A catalyst for olefin polymerization comprising the
.transition metal compound as described in fthl or [1].

[0029]



10

15

20

pol ymeri zation as described in [j] or [k], in which at

| east one nononer is ethylene or propylene. 15 [0031]
SH-14:51The process for produci ng an ol efin pol yner as

described in [1], in which {he transition netal

compound represented by the general fornula [II] is

used in a formof supported on a support. 20 Effect

of the Invention [0032] A nethod of producing a

usef Gk}ol af catpobygefon bhehifhpoBehe Vi Syt LR BSnprising:

‘provided by using a novel fluorene derivative, Sﬁ?1451

14  aatremsidd ohs et 0 ene. .Go u :

cont ai ?ﬂ ng the dreﬁ(reli(f/}{atm%sg? gggpémgg%% S&se%&%olﬁa%lqg‘f |rEna or
[5PQ! ¥@|ri zation containing the transition netal

conmpound, of the present invention. 5 Best Mode for

CarrxgﬂgaCUi t he Inventioq@ﬂ%OOSS] Hereinafter, a

f1 uot ehe® et TUAL | Va° r GPFRAM o3p b5ctemk from;

above-nentioned formula [I], a transition netal

conpound 16 Tprads e e taHe isb ovaaremd,oned for nul a

[I11], a preferred fluorene derivative, and a

preferred Babsian argeetel wdmeurty-wWdrdodi@d, and

exenplified, and further a process for producing the

{B-3)} a compound which forms an ion pair by reacting

with the‘traﬁsition metal compound (A}).

[0030]

[l]:Zaprocessforproducingancﬂefinpolymercomprising

| polymerizing one or more monomer selected from ethylene and an

o-olefin, in tﬁe presence of the catalyst for olefin
polymerization as described in [J] or [k], in which at least
one monomer is ethylene or propylene.

tOOBl]

[m]): The process for producing an olefin polymer as
described in [1], in which the transiﬁion metal compound
represented by the general formula [II] is used in a form of

supported on a support.

Effect of the Invention
[0032]
A method of producing a useful olefin polymer with high

activity can.be provided by using a novel fluorene derivative,
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fluorene derivative of the invention, a process for
producing the transition nmetal conpound of the
SFHaveénti on, a preferred 15 enbodi nent of enpl oying the
transition netal conpound ofy,the invention for a
. catalyst for olefin polynerization, and a process for
produci ng an olefin polyner in the presence of the
. catalyst for olefin polynerization containing the
a tramsition mawilabomspsRAYNthdfat e d iy et | i
expl ai ned one'afterp 20 aﬁ%ther. [0034]&b%PS%Qe%%H€alnlng
thdeakyavhyevdheafhugr Lvapiv : resent . .
invention is ?égr§s§%?%g§%§ ?ﬁg gé%g%érg?g¥ﬁ%¥%?TFﬁ9n
: e a la SF-1451 15 ], R, R2, RS,
copBat BEndCERE 2t BT By She 4R 1o0Rootiy b iy e Sens
ingglggted from hydrogen, a hydrocarbon group, a
S|P|08ﬂicontaining group, a sulfur-containing group,
.an oxygen-contai ning group, a nitrogen-containing
group, and a 5 hal ogen-containing group, and may be
. the sane as or different fromeach ot her. Exanples of
BeshMogelr feur Garryimy Ouncthsl eI mvertiw@r chain
"~ hydrocarbon group such as a nethyl group, an ethyl
groul 0z n-propyl group, an allyl group, an n-butyl
group, an n-pentyl group, an n-hexyl group, an
n- hepiad4 n 43, I 2N _N-nanyl u
e R S i

and an n-decanyl group; a ydrecar
ab&&@hé}&ﬂhéé %Jr%&?ﬁ.la g[l’ﬁu'p,a %rtaer{st:i._tbiuotry Ime ra%u%ompouﬁd
represented by the above-mentioned formula [IIT], a preferred

fluorene derivative, and a preferred transition metal compound

‘will be exemplified, and further a process for producing the

fluorene derivative of the invention, a process for producing
the transition metal compound of the invention, a preferred
embodiment of employing the transition metal compound c¢f the

invention for a catalyst for olefin polymerization, and a

‘process for producing an olefin polymer in the presence of the

catalyst for olefin polymerization containing the transition

. metal compound of the invention will be explained one after

another.
[0034]

Fluorene derivative

The fluorene derivative of the present invention is

represented by the general formula [I]. In the general formula
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an anyl group, a 3-nethyl pentyl group, a 1,
SFllqggthylpropyl group, a 1,1-dinethylbutyl group, a
1-methyl -1 -propyl butyl group, a 1, 1-propyl butyl
group, a 1, 1-dinethy|-2-n€ﬁ%ypropyl group, and 15 a
1-met hyl - | -i sopropyl - 2- et hyl propyl group; a cyclic
saturated hydrocarbon group such as a cycl opentyl
19r ogp, p@ wyclhohexyl graup, 2 cyel gheptyl group,, a
[ gyc do@tyﬁggrEUb?%a Rno%bbﬁﬁylﬁgﬂoﬁpﬁ &n rad&fa FyPre each
ro net hyl cycl ohexyl group, and a
Se%%?ﬁgpagﬁﬂﬁn?¥?rég%ﬁp;aah% EPFRrps ay e ar edd
. hydrocarbon 20 group such as a phenyl group, a tolyl
S14i6aprcanhaphing| gyeemp, a subfpheayhtgimimg group, an
phenant hryl group, an anthracenyl group; a saturated
oxpgerocanbamn gnouprsupst 4 t it oyt Pedn€ythiky group, and a
unsat ur at ed hydrocarbon group such as a benzy? group,
haBogenytongs Diuhg Grodp,dizplienykeb oy h I n '
tri phenyl net hyl S’}ou“%’. gRaChEYhe Exan 2800 i frevent
£ r &R Ve GAMed i ' d Lhoxy group, .
et hoxy group, a@%%e g%%‘%?g%%f%gﬁgggaFuPél86?8§p%ng{hde a
: f ;the nitrogen-containing group include an
LR Rhat o hoh Shohe SREi A rge By h o grsupsn FFhy)
N- phenyl am no group, and a Eyryl 5 group. Exanpl es of
9re PGPTEBAE Ay GroaplyAchEeer a amarhytyhi @roup, an
group. and a thienyl group. Exanples of the
n-R§NGoAresRt ahnngegyduproue) adenahept yetgrglusi, | yh n-octyl
group, a triethylsilyl group, a dimethylphenylsilyl
gragrroumn a-rdirphemydoet, hydrsl lad rfdedany@nG@up; a branched
triphenylsilyl group. 10 Exanples of the
hydad cagesercondap Bukt £¢ aupi ddiskdider grbhpord E‘@r@igvtﬁ'kk/r% Yroup,

fluorine-containing group such'as™a trifluorone
an &hPYUBroup, a 3-methylpentyl group, a1, l-diethylpropyl group,

| a 1,1l-dimethylbutyl group, a l-methyl-1-propylbutyl group, a

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

a l-methyl-l-isopropyl-2~-methylpropyl group; a cyclic

' saturated hydrocarbon group such as a cyclopentyl group, a

cyclohexyi group, a cycloheptyl group, a cyclooctyl group, a
norbornyl group, an adamantyl group, a methylcyclohexyl group,
and a methyladamantly group; a cyclic unsaturated hydrocarbon
group such as a phenyl group, a tolyl group, a naphthyl group,
a biphenyl gropp, a phenanthryl group, an anthracenyl gfoup;
a saturated hydrocarbon group substituted with a cyclic

unsaturated hydrocarbon group such as a benzyl group, a cumyl

group, a 1, l-diphenylethyl group, and a triphenylmethyl group.
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a 2,2;2-trif|uoroethy| group, a fluorophenyl group, a
di fl uor ophenyl group, a trifluorophenyl group, a
SFpentaf | uor ophenyl group, a trifluoronethyl phenyl
group, and 15 bis(trifluoragnethyl group), a chlorine
atom a chlorine-containing group such as a
trichloronmethyl group, a 2,2,2-trichloroethyl group,
a chl orophenyl group, a dichlorophenyl group, a
Extmnptés ofophesyl gghodpntaini RG "cbtr%(ﬁ? O ORRENY neFhRUR gbup,
trichl oronet hyl phenyl group, and
an b S{d OB hYL (Q;E 0
: bron1€é%ggn ai ning %ro thgégﬁk ]'ﬁkﬁgP'gﬁ%ﬁH?les
£RR Gl t and an |od|ne onf ai ni.n 0 such
° aseéﬁgﬁgﬁ%ﬁﬁé%ﬂpl :ﬁﬁﬁgrfﬁﬁ ef%%% ?%k EgpﬁéogrouPr
eral f R2, R3, R5; R6, R7, R8, R9,
an%e'% ﬁlmeﬁ%ﬁﬁﬁﬁnﬁl r%‘#l%r eacdhrphereamine Byapgemd a pyryl
hydr ocarbon group having 1 to 20 carbon aton{(s), a

9rQYRi cBRABBALAT AEN§hgr SUp Tukavbnyadniog2groapbbnclude a

aton(s), a sulfur-containing group, an 5

'metb@@ﬁhﬁqxgﬂqupnaqﬂgﬁ(nhneﬁylﬂgfduﬁﬂlEﬁﬂﬁﬁi@$n©fgf@@p,

and a hal ogen-containing group. As the hydrocarbon

s1group-dawdithihg torA® GHBUYALHSneth silyl group, a
silicon-containing group having 0 to 2 car bon

& ,1:4h urg
tr A9 Jihgy lﬁ GeRAl A nltryq 245 CO rélluﬁ’nﬁl

oxygen- cont ai ni group, t

e s h%&?%qﬁ'ﬁg%%ﬁ ey B i sous.

Examplesoftﬂmahalogen—containinggroupincludeaifluorineatom,

a fluorine-containing group such as a trifluoromethyl group,
a 2,2,2—trifluoroethyl group, a fluorophenyl group, a
difluoropheﬁyl group, a trifluorophenyl groué, a
pentafluorophenyl group, a trifluoromethylphenyl group, and
bis(trifluoromethyl group), a chlorine atom, a

chlorine-containing group such as a trichloromethyl group, a

. 2,2,2-trichloroethyl group, a chlorophenyl group, a

dichlorophenyl group, a trichlorophenyl group, a

-pentachlorophenyl group, a trichloromethylphenyl group, and

bis(trichloromethyl group), a bromine atom, a

bromine-containing group such as a bromophenyl groﬁp, an iodine
atom, and an iodine-containing group such as an iodophenyl

group.

[00351
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[0036] In addition, adjacent substituents of Rl to
sFRi4sqry be bonded to each other to forma ring, and

may be j oi ned together 15 to7forma ring having 1 to

20 carbon atom(s) , in whilch an oxygen atom a

nitrogen atom and a sul fur atom may be contai ned,

together with the atom whi ch connects the

adj ag [ nt.s, ur rmoare,, R4s;and RS, may be

ol e e O P SRRl Ul e X vl et Ra HndR®:
10R1L311maysbe_ | oined together to formRb which 20 is
K digal'e t? "ﬁg‘? End2RE <A BaERCE2BILY 1 ¥oIIbs fityAIrRcarbon

other than a vinylene group, which is preferably a
ITRVRGCETOR Tt 80pc2 han agomt(s) 208 sadBornatonts)niag group

silicon-containing group having 0 to 20 carbon
hagte(8)to £& Wanorc antbai (8) Rgagsalpuradontaining group, an

oxygen-contai ni ng group, a nitrogen-containing group,
oxpaein acGifrt 44:9nd 8y r iah 00 N LO P il dHh 1 0 XM eSing

of the hydrocarbon group of dival ent ilncl ugde a =’ na a
ha 1ed &yl €ner 9.0 hyken r et hyl i dene _ .

e Uy A hENEHAT QYBy o A1, S Eﬁ%ﬁJhav%Pg 1

group, a propylene group, an T sopropylTden

o t group,.a, trinethyl ethyl ene group, a 5
o B o oo A b 4 e F s G ar B pa0ang © to
trimethyltripethylene group, a hexanethyltrinmethylene

20 CaRbOn S QMR e 1y | Rh AR AR ING Group,  the
oct anet hyl tetranet hyl ene group, a propenyl ene group,
OXYASHTRANdeREL i AP e atidnpldedenengrdning gmdug, and
1, 2-cycl ohexenyl ene group. Exanples of the 10

theshpleganconharnnhggormuyp i nakusiesve Shéyt Bt @LOBRL i& uent

di met hyl si |l yl ene group, a disilene group,
mayt eter anetpyllidiisid.ene

[0036]

In addition, adjacent substituents of R! to R may be
bonded tb each.other to form a ring, and may be joined together
to form a ring having 1 to 20 carbon atom(s), iﬁfwhich.an oxygen -
atom, a nitrogen atom, and a sulfur atom may be contained,
togetherwiththeatomwhichconnectstheadjacentsubstituents.
Furthermore, R? and Rslnay be joined together to form Ra.which
is divalent, R and RF3may:be'joined together to form Rb which
is divalent. Ra and Rb are each a divalent substituent other
than a'vinylene group, which is preferably a hydrocarbon group
havingZLtoZOcmrbonatom(s),asilicon—containinggrouphaving
0 to 20 carbon atom(s), a sulfur-containing group, an

ocxXygen-containing group, a nitrogen-containing group, and a
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group, a silaethylene group, a dinéthylsilaethylene
group, and tetranethylsilaethylene group. Exanples of
shesisul fur-contai ning group include a sulfur atom a
thiaethyl ene 15 group, a diqgthylthiaethylene group,
and a thioxonethylene group. Exanples of the
oxygen-contai ni ng group include an oxygen atom an
oxaet hyl ene group, a di nethyl oxaet hyl ene group, and
hadpgexerehltytenegggeytp . XA Ohf Ree hydrocarbon group
ni trogen-containing group include an imho group, a
o £ BYh EALNOL G1 Q4B & 3 dm 0 gro
azaethylenengroup,aan N %d%ﬂqggh fh%ﬁé%ghgﬁggs,ggﬁup, an
) lL.a yl ene grou a_trinmethyl azaet hyl ene
O A B RV RBe T Ebpe | it Lo 2opy idene group,
. ITe i m nonet hyl ene group. Exanpl es of
a %WS&E@E%V@FH? ngr9rBup?i hElngeh ¥l ¢t vt onet tyPene a
roup, a_difluoronethylene group, a
tegfﬁmﬂtpﬁﬂ@ﬁévhyn; neroypPend SELRdBMYI1one gyoomm, aa
bi s(trifluoronethyl)nethyl ene group, a

trimerhylboivethylene group, sahekbneenplbylasengleup, gfoup,

di chl or onet hyl ene group, a di brononet hyl ene group, and

a et thhotdoprsky | anegr %Poc%_a[n@@ﬁ}]lt§E§anEitﬁy$éﬁ€pJ€§§up, a

of the fluorene derivative in which such adjacen
e T B N S
an&l? lﬁg;cﬁéléhéxén§?é£e group. Examples of the | \
siliconfcoﬁtaining group include a silYlene group, a
dimethylsilylene group, a disilene group, tetramethyldisilene
group, a silaethylene group, a dimethylsilaethylene group, and
tetramethylsilaethylene group. Examples of the
sulfur-containing group include a sulfur atom, a thiaethylene
group,_a dimethylthiaethylene group, and a thioxomethylene
group. Examples of the oxygen-~containing group include an
éxygenatom,anoxaethylenegroup,acﬁﬂ@thyloxéethylenegroup,
andanc»ummthylenegroup. Examplesofthenitrogen-éontaining
groupincludeanjﬁdnogroup,anethyliminégroup,apmenylimino
group, an azaethylene group, an N-methylazaethylene group, an
N-phenylazaethylene group, a trimethylazaethylene group, an
iminomethylene group, and an N-methyliminomethylene group.
Examples<1Ehalogen—containinggroupincludeeafluorométhylene

group,acﬁfluoromethylenegrbup,a(trifluoromethyl)methylene
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R20 R 17 R19 R18 10 [0039] In the general fornula
[I1T], R5 R16, R17, R R19 R20 R21, and R22 are each
Sksdl4édt ed from hydrogen, a hydrocarbon group, a
silicon-containing group, asul fur-containing group,
an 15 oxygen-contai ni ng group, a nitrogen-contai ning
group, and a hal ogen-contai ning group, and may be the
same as or different fromeach other. R15, R16, R17,
grRup,RagpbiR2briR2iprandtR22) aeeheaehe prehiprably a
hydrogen atom a hydrocarbon group having 1 to 20
tetanfonoabenhglend giblipOnaCOAl 8kBhBELYIOHE §RYLYY O to
. 20 carbon SF-1451 20 aton(s), a sulfur-containing
dighQdPoma Ng al
e R Tb T otp 2R EORHRe TSR grpny ot =
hawi 0 _carbon atonm(s), the silicon-containing
dlg?%ﬁ%gthgégﬁé 8°Y6°20 carbon aton(s), the
sul f 66%ﬂ tai ni ng group, the 5 oxygen-containing
groug, ‘ni trogen-containing group, and the
hal ogen-cont ai ni ng group, the above-nentioned
substRPetehic eﬁﬁylpgés@fehim? ifflived enehiehi w26t imr Bn which such
preferably a hydrogen atom or a hydrocarbon group
adhagény dubot 20ueat Hofioah o S)ng ance 1 pas tgall cadrhopfounds
preferably hydrogen or a nethyl group. 10 [0040]
redrassité@bMetind MDY Ttk BNSj £ on net al
conpound of the present invention .

[0038]

[0039]

In the general formula [II], R'®, R, R'7, R'?, R'®, R2C,
R*, and R?? are each selected from hydrogen, a hydrocarbon group,
a silicon-containing group, a sulfur-containing group, an
oXygen-containing group, a nitrogen-containing group, and é
halogen—containing group, and may be the same as or diffefent
from each other. R', R, RY, R, R'®, R2%, R?! and R?? are each
preferably a hydrogen atqm, a hydrocarbon group having 1 to 20

carbon atom({s), a silicon—contai-ning group having 0 to 20 carbon
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is represented by the general formula [II1] . In the
eneral formula [I11], R23, R24, R25, R26 R27 and R2
Skarld 3dach sel ected 15 fron1hydrogen a hydrocar bon
group, asilicon-containing Zyoup, a sulfur-containing
group, an oxygen-containing group, a
ni trogen-contai ni ng group, and a hal ogen-cont ai ni ng
group, and nmay be the sane as or different from each
atgiHer ; mapadent cosubshinyenaumf aReStqeriRBrimy heg group,
bonded to each other to form20 a ring. Mis a Goup 4
andransitirogenetahtaXnifigcaebep. atomei) W& Spled
from hal ogen, a hydrocarbon group, an anionic Ilgan _
naatidgainest pel chipandacapabl e eﬁ c L
| one electron pair, 2 |? ) eggé &8? &8§t¥4% n%d%%pup_
ha$¢oARINaLi nbi nati on nd,
m?gger 0 i:a?%og J%EQ)S’F%%ESTI ur écfrr%iﬁﬂ"lélrﬁﬁ HSQHE" the
o rising the above-nentioned fl uorene
Oxgé‘?ﬁqva %lnf’é‘éﬁf OURsy aihF 3% bF 09 P PRl e bD ro iR eup and
ey clude a linear chain 5 hydrocarbon group such as a
AT Gt AR idchgrogpeupie ahomepmepyiogedupbsini tuent
allyl group, an n-butyl group, an n-pentyl group, an
may lfegylenglddpedanwhihbpt y Imayred give farablgCh Yhy @F O4¥n atom,
an n-nonyl group, and an n-decanyl group; a branched
or hy dryoitardrarborgrauwus Utdy afg an 4¢ o YL H AN &), and
tert-butyl group, an anyl 10 group, a 3- nethylpentyl
pa oMl a @l i st QQQ%} di et hyl but yl
gr oup, a % p:rr\st hyl -1 - pr opyl bgg:'tryl ar odnpét}é/l dT%qu
HU@q@qylbutyl group, a 1, 1-dinethyl -2-nmethypropyl

group, and
Transition Metal Compound

The fransitioh metal compoﬁnd of the present invention
is represented by the general formula [III]. In the gene?al
formula {III],-R”, R*, R®®, R?®, R?”", and R?® are each selected
frmmhydrogen,eahydrocarbongroup,51silicon—containinggroup,
a sulfur-containing group, an oxygen-containing group, a
nitrogen—containinggroup,andeahalogen—containinggroup,and
may be the same as or different from each other, adjacent
substituents of R?® to R?*® may be bonded to each other to form
a ring. M is a Group 4 transition metal, Y is carbon atom, ©Q
may be selected from halogen, a hydrocarbon group, an anionic
ligand and a neutral ligand capable of coordinating with a lone

elect;on pair, which may be selected in the same combination

or different combination, and 5§ is an integer of 1 to 4. Z is
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a l-nmethyl-I|-isopropyl -2-nethyl propyl group; a cyclic
saturated hydrocarbon group such as a cycl opentyl
Skyridlfd, a 15 cycl ohexyl group, a cycl oheptyl group, a
cycl ooctyl group, a norborsyl group, an adamantyl
group, a methyl cycl ohexyl group, and a
nmet hyl adamant |y group; a cyclic unsaturated
hydrocarbon group such as a phenyl group, a tolyl
a frovpsnal ndpi bybugreunhri i dy RRenyoed-GMht ned fluorene
phenant hryl group, an anthracenyl group; 20 a
desdtardtred hydrocarbon group substituted wth a cyclic
unsat ur at ed- hydr ocar bon group such as a benzyl group,
a cumghbgq9roup, a 1,1-di phenylethyl group, and a
triphenyl met hyl group. Exanples of the
oXygen: tfainin ro i ncl ude a net hoxy group, an .
ot hoxy P otp. o a “PRENEISC GO, miealhel yHS gt dapear chain
h gxanglgs SF-1451 22 of the nitrogen-containing group
YHhRFAGRORNIRP IRt NFARTH @ dieddyl caeun,Nadi abhkyl @ndoup, an
group, an N-phenylam no group, and a pyrrolyl group.
n_Eﬁaﬁﬁie%rQ#ptlﬁ? Sudllfydr gronpai @ Mo-kgrodp griongl, Ude B-pentyl
met hylthi o group and a thienyl group. Exanples of 5
grewe, sii ircdre:gdntabnphgagroitiepiie] uﬁ,tghngtgak§1l?goup’
group, a triethylsilyl group, a dinethyl phenylsily
an gFadpy lagrsiwpheayl byl si ,
‘ triphéh??sil%ﬁlgréﬁgﬁ M%sgﬁ%%égkggﬂt%gqgn%hEdhydrocarbon

T o e o n e T bt A a2 PR opBabnyan amyl
o o e G Y S5 it oieTiAS Ghoonyl roup, a
LA HARERIN ot 2 et sormeny o s
1,lfpropylbutylgroup,a]41~dimethyl%2~methypropylgroup,and
a l—methyi—1—isopropyl—2—methylpropyl group; a cyclic
saturated hydrocarbon group such as a cyclopentyl group, a

cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a

norbornyl group, an adamantyl group, a methylcyclohexyl group,

and a methyladamantly group; a cyclic unsaturated hydrocarbon

group such as a phenyl group, a tolyl group, a naphthyl group,
a biphenyl group, a phenanthryl group, an anthracenyl group;
a safurated hydrocarbon*group subsﬁituted‘with a cyclic

unsaturated hydrocarbon group suéh as a benzyl group, a cumyl
group, a 1,1-diphenylethyl group, and a triphenylmethyl group.
Examples:xftheoxygen—containinggroupincludezamethoxygroup,

an ethoxy group, a phenoxy group,'and.a furyl group. Examples
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bis(trifluoromethyl group), a chlorine atom a
chl orine-containing group such as a trichl oronet hyl
Skyrldlfg, -a 15 2,2, 2-trichloroethyl group, a chl orophenyl
group, a dichlorophenyl grmap, a trichlorophenyl
group, a pentachl orophenyl group, a
“trichl oronet hyl phenyl group, and bis(trichl oronethyl
group), a brom ne atom a bron ne-containing group
ofsuehnds ragbnenophemnyt ngrarump ffcleds e RonaiBMadid §Roup,
i odi ne-contai ning group such as an i odophenyl group.
an] 042K imkRhyhangasegabubor gl ﬁ—bhéhlzlaﬁ%?rof% doﬁ%gi 2,

R26, which are substituents on a cycl open I e

pyriBdy1eaehubs Qf}%fnﬁflaég yéé'%;}%é%lc%}rr&%%g%g%&r g%gup

hydr ocarbon group having 1
: ydr roup having 1 to 20 carbon aton(s)
lnFEgdgagoﬁéﬁﬁgggP%%e%P%9%r%%gr?xﬁpkﬁQXﬁ)QE%FHoe Examples of
thexem_l)lified. It.is nore preferred that R24, R26 are_
Sath hyUT ogeRt 218 11E ERBHP Hdrd Wieppet sinethyhai lRR3group,
and/or R25 are/is a hydrocarbon group having 1 to 20
a EhiBbRYAEbAYS) grows, t dedhyetioyhpibemy bs dlpl hawoug, lat 0

20 carbon atom(s), the above-nenti oned hydrocarbon

-diphenplmeyhybei exenptohp pdand 0943} pHéh s group.

above-nmentioned general fornula [I], Y bridging a
Exaycl eperftiath Al ybehl 88n 880 8nd |g'5f%'f.1?nﬁ‘}’c!lbl.fdepg f'l%o?igte atom,

carbon atom R27 and R28, which are substituents
a ﬁiué%fhéﬁgghﬂgfﬁfﬂﬁﬂgﬁéup such as a trifluoromethyl group,
a 2,2,2-trifluoroethyl group, a fluorophenyl group, a
difluorophenyl group, a trifluorophenyl group, a
pentafluorophenyl group, a trifluoromethylphenyl group, and

bis(trifluoromethyl group), a chlorine atom, a

chlorine-containing group such as a trichloromethyl group, a .

2,2,2-trichloroethyl group, a chlorophenyl group, a

dichlorophenyl group, a trichlorophenyl group, a

pentachldrophenyl group, a trichloromethylphenyl group, and

- bis(trichloromethyl group), a bromine atom, a

bromine—containinggroupsuchaseabromophenylgroup,aniodine

atom, and an iodine-containing group such as an lodophenyl

group.
[(0042]
In the general formula [III], R?®, R**, R?®, and R?®, which

aresubstituents(Xlacyclopentadienylring,eachis;ueferably
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hydrogen, a hydrocarbon group having 1 to 20 carbon
atongs), a silicon-containing group having 0 to 20
SEcartpdn aton(s), a 15 sulfur-containing group, an
oxygen-cont ai ni ng group, aZitrogen-containing group
or a hal ogen-containing group. Exanples of the
hydr ocar bon group having 1 to 20 carbon atom (s) the
h si|icon-containing group having O to 20 carbon
YSEGRER) OF th8YIERLRGPOBORE @FIiNAY igrdodpt o tafe carbon atom(s) .
oxygen-cont ai ni ng group, the 20 nitrogen-contai ni ng
AsgﬁngPYdﬁQC@thhangen-b@mia@nln@ogﬁ@uparbumlmﬂ@mtﬁb, the
substituent as nentioned above. These nmay be the sane
abageomedifibreenhyfironneloch @fbes  mapbdrakdagpibanded tor is
form a ring. Exanples of the substituent, w th which

moR& 3 Peee Rl ahgt RoNdRe L peeach o ogk® .f OFMi& ELBEmore
i nclude a cycl opentylidene SF-1451 24~ group, a

eyel-ehgxylidene gr 22 l,oheptyl j dene.group, a :
.prfluoren§¥%gg%% 5%%@%&05 18¥%§2Fd§n ﬁ?ﬁ%@ﬁ& FH@%SUP having
,...and a __di benzocycl qghept adi enyl i dene group. .
1 ?{3824’@1]@%)% SERR Sy RS g‘ﬁ’éjd:%‘é’f’é‘l IFGHRUNAVERE I} O
50! Mis a Goup 4 transition netal, specifically Ti,
0Farken gtony sigy the abevecreatiposdhhydgenarhon group may
hydr ocarbon group, an anionic |ligand and a neutra

be| ¢yampll thbadl e of coordinating with a | one el ectron
pair, which may be selected in the sane conbination or

di ffEr@i] 10 conbination. j is an integer of 1 to 4,
wherein when j is 2 or nore, Q nmay be the sane as or

di f fef emMe bhoreeachtabhel: geRReahf E6raX 2P €5, Of YMQging
hal ogen atom include a fludrine atom

a cyclopentadientyl ring and a fluoreneyl ring is a carbon atom.

R?? and R?®, which are substituents at Y, are each preferably

hydrogen, a hydrocarbon group having 1 to 20 carbon atom(s),

a silicon-containing group having 0 to 20 carbon atom(s), a

" sulfur-containing group, an oxygen-containing group, a

nitrogen~containing group, or a halogen-containing group.

Examples of the hydrocarbon group having 1 to 20 carbon atom(s),

‘the silicon-containing group having 0 to 20 carbon atom(s), the

sulfur-containing group, the oxygen-containing group, the

nitrogen-containing group, and the haiogen—containing group
include the substituent as mentioned above. These may be the
same as or different from.éébh other, and may be bonded to form
a ring. Examples of the substituent, with which R} and R* are

bonded to each other to form a ring, include a cyclopentylidene
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a chlorine atom a brom ne atom and an i odi ne atom
SF@ﬁg5ipecific exanpl es of the hydrocarbon group nay be
anme one as 15 exenplified above. Specific
exanpl es of the anionic |igéhd include an al koxy
group such as nethoxy, tert-butoxy and phenoxy; a
carboxyl ate group such as acetate and benzoate; a

rsulfonate pu g ﬁuéh as ne | ate and tosilate; an
It ST e g%ﬁgo SGERIAENTI FEPEDH afr G¥C LoneRESHSAAATRIP, a
met hyl ani | i de, and 20 dlphenylan1de Speci fic exanpl es
lePr?ﬁﬁlh@ﬁwagrcwrgaﬁdl@a@%r@anbmr@mmlmmmgmm and a
| one el ectron pair include an organic phosphorous _
dibenpoordishehtadieny hideyd ghogphi ne, triethyl
phosphi ne, triphenyl phosphi ne and di phenyl nethyl
phosphi4we] ethers such as tetrahydrofuran,
di et hyl et her, di oxane and SF-1451 25 1, 2 -dine

t hoxyetRanoAnd e i drdets éflekél l%bLfIfragO%f Group

Ieast one of Qis halogen or an

f erred Fluor riyative Ex | es

4

LE%( pr e fé?r?er&%%%or%%em elrcfa\‘/lejt’]%’vge néc% ude }? Sngay be

seilécte:)’d 6fr80m8 hg?[)é%g%t, hg | Hyldlic?czl_;g}:;c?r%/ (E;flr%%%qt ngarﬂ c];IL.:lLJ g rle:Lnge.smd

1, 8,8-tetranet hyl - 1H, 8H—d|cyclopenta[b h] f | uor ene,

anqa@%lt&atle%%%\%@ pPablesH dpeydinpehnd[w,thd Laoeeractron
3, 6-di net hyl - 1H, 8Hdi cycl opent a[ b, h] fl uorene, 10

paiiH 8k dhayert bpeve laddy; di] fhudreeneme combination or different
1,1,3-trinethyl-1Hcyclopentalb]fluorene,

cordhihadiirmt.hyli- i b+ exciopestal 8F f1 ugs ene,wherein when § is 2

- or more, Q may be the same as or different from each other.

Specific examples of the halogen atom include a fluorine atom,
a chlorine atom, a bromine atom and an iodine atom, and specific

examples of the hydrocarbon group may be the same one as

.exemplified above. Specific examples of the anionic ligand

include an alkoxy group such as methoxy, tert-butoxy and

~ phenoxy; a carboxylate group such as acetate and benzoate; a

- sulfonate group such as mesylate and tosilate; an amide group

such as dimethylamide, diisopropylamide;‘;ethylanilide, and
diphenylamide. Specific examples of the neutral ligand capable
of coordinating with a lone electron pair include an organic
phosphorous compound such as trimethyl phosphine, triethyl

phosphine, triphenyl phosphine and.diphenyl methyl phosphine;

ethers such as tetrahydrofuran, diethylether, dioxane and
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1,1 di met hyl - 1H-cycl opent a[ b] f | uor enyl f | uor ene,
- 1-nethyl -1 Hcycl openta[ b] fl uorene, 15
SFSiﬁétlhyl-lI—I-cyclopenta[b]fluorene,
2, 7-di net hyl - 1H, 8Hdi cycl o@gént a[ b, h] f | uor ene,
2-met hyl -1 H, 8Hdi cycl opent a[ b, h] fl uor ene,
1,1,2,3,6,7,8, 8-octanet hyl - 1H, 8H di cycl openta[ b, h] fl uo

L % ngG?hSXSEEBQQne@h?Ith$1Bkk@tCQ@l@peptaﬁbrhpﬂbuohaneat

O

'le@SB anesopropys- ﬂalQ@eﬁ ¢Btamn®1hy1 g&ﬁ&ﬁ+d|cyclopenta

[b,h] fluorene,
3, 6- 0 &Dpropyl -1 H, BH—dlcycIopenta[b h] f1 uor ene,
3, 6-diisopropyl -1, 3-di nethyl -1 H cycl opent a[ b] f | uor ene,

3- I t 5f)
! mongous bt shomue ool o o

%66€§?Huﬁﬁﬁnﬁﬁ Prefegnedt dfitengendatdyartdyendaes uRes |

T S RIS T S e e Rt weprensor ¢

ne
1, %%%‘tﬁt'eﬁmétﬁh}yll -1 , 8 Hp- A, o - chpesceeelith il £l L o8k, cy ¢ | 0
enta [b,h]fluorene, 5
66t tarrmattyil~1H, B18-B-cyetramsiday(l, hljl,f&*dod'le(r?ﬁé(;' open
ta[b h) f 1 uor ene,

3, 3Bty 1) WG B A dinewqlo e abb oL | uor ene,
3,6-di-tert-butyl -1, 3- dlnethyl-lFLcycIopenta[b]quoren

1H,8H~ d&dyaﬂb a1l nlprd ety - | H cycl opent af b]
't 1 uor ene,

2 123g%a.w%z% RGP B e Sneh a1
1,3 £ E%eththlH—cyclopenta[b]fluorene,
l,1~dimethyl-lHrcyclopenta[b]fluorenylfluorene,
l*methyl—lﬂ—cyclqpenta{b]fluorene,
3~methyl—1H—cyclopenta[b]fluorene,'

2, 7-dimethyl-1H, 8H-dicyclopenta[b,h] fluorene,
2-methyl-1H,8thicyclopenta[b,h]fluorene,
l,1,2,3,6,7,8,8~octaméthyl—lH,8H—dicyclopenta[b,h]fluorene,
1,1,2,7,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorene,
3,6—diisopropyl*1,l,8,8—tetramethyl-lH,8H—dicyclopenta[b,h}
fluorene, 3,6—diisopropyl—1H,SH—dicyclopenta[b,h]fluorene,
3,6~diisopropyl-1,3—dimethyl;1H—cyclopenta[b]fluorene,

3—isopropyl—1,1—dimethyl—lH-cyclopentafb] fluorene,

3~isopropyl—l—methyl—lﬂ—cyclOpenta[b]fluorene,



1 0

215

20

-3,6-di-tert-butyl-2-nmethyl -1H, 8H di cycl openta[ b, h]fl uo
rene,

SE3; Bt -tent-butyl -1, 1, 2,7, 8, 8-hexanet hyl - 1H, 8Hdi cycl o
penta 15 [b, h]fl uorene,
1,2,9,10-tetrahydro-di benzo[ b, h]fl uorene,
1,1,10,10-tetranethyl -1, 2,9, 10-t et rahydr o- di benzo[ b, h]

fluor ene,

3 5%ﬂ1ﬂﬁdpﬁdpﬂl~2wZ—aihgth%ﬁL@@y@Hadgbg%ﬁéﬁggtgkglH?%Eﬂgren
Ak S e

1 1,4,7,10,10 neth F-
6ﬁh u . fluorepe ,
t%gtthglql-%&ﬁl Ir béhzo b%F #‘8 PBRE! YE'EHrSH'dlcyclopenta
trlnethyl 1H, 2H benzol[ b] f | uor ene,
b hifg WeERYr - 1 H, 2H benzo[ b) f | uorene,
% net hyl -i H, 2H—benzoéb fluorene, SF-1451 27
?‘lautet"-’ ErPubyiyl, 1 -tetremeahydlr oHdBBeazofblbpehto[b,
rene,
hlfluogeneert-butyl -1, 1,10, 10-tetramethyl -1, 2,9, 10-tetra
hydro -di benzo[ b, h]fl uorene,
3, 8-didtererbubyl vl 13400 db B BYbnda By IniPr LELL DY dr O-

benzo 5 [ b, h] fl uorene,

e A P SO A g rene

orene,

-SRI IS B UL o e 1
3= é%%szﬁ%%fﬁgylf¢$§LSﬂgﬁ% é;ﬁﬁ%ﬁlﬁiﬁfﬁéﬁg;e,
3,63 CS:LZ trreel’.tg]y}:ln!lts}? _rzop7en ]!It)leftlhu;{ elnl—? 8H-dicycl
yclopentalb,h]fiuor
ene,
3,6—di~tert—butyl—2—methyl—1H,8H—di¢yclopenta[b,h]fluorene,
3,6—di—tert—butyl~1,l,2,7,8,8—hexamethyl—lH,8H~dicyclopenta
[b,hlflucrene, 1,2,9,10—tetrahydro~dibenzoEb,h]fluorene,
1,1,10,10-tetramethyl—1,2,9,10—tetrahydro—dibenzo[b,h]fluor
ene, 1,10~dimethyl—1,2,9,10—tetrahydro—dibenzo[b,h]fluorene,
4,7—dimethyl~1,2,9,10~£etrahydro-dibenzo[b,h]fluorene,
1,1,4,7,10,lO~hexamethyl—1,2,9,lO—tetréhyd;o~dibenzo[b,h]fl
uorene, 1H,2H-benzo[b]fluorene,
1(1—dimethyl—lH,2H~benzo[b]fluorene,

1,1,4—trimethyl—1H,2H—benzo[b]fluorene,

'1,4—dimethyl—1H,2H—benzo[b]fluorene,.

4—methyl—lH,2H—benzo{b]fluorene,
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-3, 6-di - (2-phenyl i sopropenyl)fl uorene,
3-(2-phenyl i sopropenyl)fluorene, 3,6-distyrylfluorene,
sHblL Fistyryl fl uorene,

3, 6-di - (2-phenyl ) propenyl flyorene, 3-(2-phenyl)

propenyi fl uor ene,

3,6-di-(l-nethyl-2-phenyl) propenyl fl uorene, and

3- (1- et hyl - 2- phenyl) propenyl fluorene. However, the
4,f1-unr-are tdeyitatinve o, 1ihe RLeseRt- o1 i i

limted to ZOg?he above- exgnp |§@ 3 cgﬁgggﬁgg ﬁé@ghorene,
4 ,eXPles-+ f i nclud L the satisfyi

L 1 ﬂ &% Q0. %e rametgﬁgggr Esiargegg?ﬂgdro

"t he requi r enent eécrlbe

- f Preferred Transition Metal Cbnpound
dgéi%ggﬁ%2§ f Ié% of preferred transition neta

4 G0 npound |ncIu '
g 8ﬁr6§§||&éﬁé@c}eﬁ@péﬁmaaheﬁyﬂ)e19119 tegrahfigxamsibynzo
I-1H 8H di cycl openta[ b, h] fl uorenyl ) zi rconi um

[baidELypirgas,
di but yl net hyl ene(cycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexamet

4- Eytﬁ?buﬁgﬁ-aHidd&mekﬁpenta[QthéhH@WEPfiﬁékéﬁQn'U”1
|1 C ori de

ZI ' coni um

'_4 cyekobatyhLQEﬂséﬁyQLQHeQHaHé Bp8Lb %1ﬁ§§e§e8 8- hexamet h

yl - 8FLd|cycIopenta uoreny

3 gf%%ﬁ??Fgfl She(cye op%l¥1%05%9?)(1 1, 3, 6, 8, 8- hexane

h 1H. 8H-di ¢ opent af b h] fl uorenyl ) zi rconi um
§i§%|%??%5° ﬁ%y¥f£u rene, lsopropeg§ fluorene,

h met hyl ene(cycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet h
3 €T§i¥F0p%¢¥ HELYerenent AfBrepen vibE Bayrdmzd r coni um
di chl ori de,
3, ppRen |2 ymeh Nl § omt diyérenb) £wob opent adi enyl ) (1, 1, 3, 6, 8,
8- hex
3-(2-methylisopropenyl) fluorene, |

3,6—di-(2—phenylisopropenyl)fluorene,

'3—(2—phenylisopropenyl)fluorene, 3,6-distyrylfluorene,

3-styrylfluorene, 3,6-di~ (2-phenyl)propenylfluorene,
3-(2-phenyl)propenylfluorene, |
3,6—di—(1—methyl—2—phenyl)propenylfluorene,-and
3—(1—methyl~2—phenyl)propenylfluorene. However, the
fluorene derivative of the present invention is not limited to
the above-exemplified compounds, and examples thereof include
all the compounds satisfying the requirements as described in
the claims.

[0046]

Examples of Preferred Transition Metal Compound
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anmet hyl - 1H, 8H di cycl opent a[ b, h] fl uorenyl ) zi r coni um
di chl ori de, 15
SF&§466IyI)(nEthyI)nethyIene(cyclopentadlenyl)(l 1,3,6,8

, 8- he
xanethyl 1H, 8H—d|cyclopenta[b h] f1 uorenyl) zirconi um

di chl ori de,

(phenyl) (et hyl ) met hyl ene(cycl opentadi enyl )(1,1, 3,6,8,8

- hex&xampl byl ol Hréldedirevict opeat &f dn hidtddlotcempblind include

zi rconi um 20 di chl ori de,
lsdppbppyhﬂehhybgaeépaﬁtg@f@ﬁ%ﬂ}@Dyi)ﬁ16183aﬁhé&§héEB§ﬁ&ﬁ ,

thyl -~ 1H, 8H di cycl opent a[ b, h] f I uor enyl ) zi r coni um
sndbehleibfenta (b nit
dl-pyto g ﬁe?ﬁyfe%e yeTo %n%%%?%%lTT(q}ﬁb%?%}%F% hexa
dl%ﬁ%ﬁ%g?%%éfgééfggé Lo néfinyf E1Uf ?nglazérﬁéggﬁgghyl 1
S fl uoroneth hen ) ret hyl ene(cycl opent adi en
?%1&€cyc openta b, th uorgggl)21g;on1ém)élcﬁ£orlde, Y

8- hexanmet hyl -1 H, 84 di cycl opent a[ b, h] fl uorenyl ) z
CY?%%%%xyly%¢@¢&%y 9pRntadienyl) (1,1, 3, 6,8, 8-hexamethyl-1H
bi s(mtrifluoromethyl phenyl) nethyl ene(cycl opent adi enyl

,8$fdich£bpenta[b,h]fluorenyl)zirconium dichloride,
, 3, 6, 8, 8-hexanet hyl -1 H, 8H di cycl openta[ b, h] fl uorenyl )z
dibe&woHyl me Ky Th e entadienyl -
bls(pflfﬁgopheL )%ﬁﬁhylene(gaglgbéhfzdlenyl)ﬁfamet%¥l

1H, &iBic clo enta hl¥f
',hexamet yl le 8I-L |c]yc u(?ﬁ:een ya%[ J]wﬁc%cinulélrrnergy c)hzllorré' fum

ph%ﬁ%ﬁ%ﬁﬁ#uoﬁg%&:ﬁ?ﬁ¥ﬁ%§ﬁ§?€ﬁ@@8¢31Jpéht &'éﬁ?ﬁféﬁefh§161H

7 8 mllﬂﬂenl% %’r‘l—lﬁlfé%r@@éfﬁ{ é{ltéf%’]nf”u@brdéwipilld@em um

di chl ori de,
(phenyl)(methyl)methylene(cyclopentadlenyl (1 1,3,6,8,8-hex

amethyl-1H, 8H-dicyclopenta[b, h] fluorenyl) zirconium

dichloride,

(p-tolyl) (methyl)methylene (cyclopentadienyl) (1,1, 3,6, 8, 8~he
xamethyl—lH,8H~dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
{phenyl)(ethyl)methylene(cyclopentadienyl)(1,1,3,6,8,8—hexa
methyl-lH,8H~dicyclopenta[b,h]fluorenyl)zirconiuﬁ
dichloride, |
diphenylmethylene(cyclopentadienyl)(1,1,3;6,8,8nhexamethyl—
1H,8H~dicyclopenta[b,h]fluorenyl)zirconium dichloride,
di—p—tolylmethylene(cyclopentadienyl)(1,1,3,6,8,8—hexamethy

;—IH,8H~dicyclopenta[b,h]fluorenyl)zirconium dichloride,
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bi s(p- chlorophenylnethyléne)(cyclopentadienyl)(l 1,3,6

Sthﬁgﬁethyl 1H, 8H—d|cyclopenta[b h] f 1 uorenyl ) zi rconi um

15 dichloride,
bi s(m cl uor ophenyl ) met hyl ene(cycl opent adi ehyl ) (1,1, 3,6
, 8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f | uor enyl )

b1 E kbR E o bRt L okt ks b vamensi sy, . 1
, 3,6, 20
.3 @eghéym@wnm Bh- 8wt wpker et i K 1 Jufdrusmyan)ydi rasiorcon

. ium dichloride,
lun s@pelopyridene(3-tert-butyl -cycl opentadi enyl ) (1,1, 3,6,
8, 8-h exanet hyl - 1H, 8H di cycl opent a[ b, h] f| uor enyl )

blz(mfxmuf&morbmﬁﬁuylgﬁénﬁi¥ﬂéﬁﬂyfghe(cyclo entadienyl)(l,l
di but yl net hyl ene(3-tert-butyl-cycl opentadi enyl) (1,1

» 366,38 8- hexameth 1-1H,8H-dicyclo b hlf 1
hexanet hyl - H-dlcyclopent l?%ﬂ uorgny orenyl) 21rcon

, I'E“
ok {é&ﬂﬁqu?ldene(s tert-butyl-cycl opentadi enyl) (1,1, 3,

anet h 1H, 8H di cycl opent a[ b, h] f | uor enyl
blS (3ﬁr§m(ﬁ%3ﬂylene éygﬁopé%tadJényﬂ (1u1,3,%,%,8_

dlbenzylnet ne(3 tert butyl cyclopentadlenyl)(l 1,3

hexagmet x%ﬂﬂéi Foyd | 3pesrealy,) ificondamy | )

2|rcon|un1 dlchlorlde 10

qhkﬂﬁmdmethylene(s tert-butyl -cycl opentadienyl)(1,1,3,6
, 8,

b:Lﬂfgﬁc{t}éﬂg{ﬂdﬁhﬁ@t@%b@@q@yﬁl@p@h&'a'd@%ﬁ@')ﬂ ) )2, nganisum, g
hexamethyl- 1H, 8H~dicyclopenta [b,h] fluorenyl) zirconium
dichloride,
bis(p—chlorophenylmethylene)(cyclopentadienyl)(1,1,3,6,8,8—
hexamethyl—lH,8H—dicyclopenta[b,h}fluorenyl)zirconium
dichloride,
bls(m—chlorophenyl)methylene(cyclopentadlenyl)(1 1,3,6,8,8-
hexamethyl-1H, 8H-dicyclopenta [b, h]fluorenyl)21rcon1um

dichloride,

bis(p—tert~butylphenyl)methylene(cyclopentadienyl)(1,1,3,6,

_8,8—hexamethyi—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,
isopropylidene(3~tert—butyl—cyclopentadienyl)(1,1,3,6,8,8—h
examethyl—lH,8H-dicyclopenta[b,h]fluorenyl)zirconium

dichloride,
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(phenyl) (net hyl ) net hyl ene(3-tert-butyl -cycl opent adi eny

I
SFI?l%:}’%,&&hexanethyl-1H,8H—dicyclopenta[b,h]fluorenyl)

zirco 15 niumdichloride, 30

(p-tolyl) (nmethyl)nmethyl ene(3-tert-butyl-cycl opent adi en

yl) (1

.. 1. 3,6, 8 8-hexapet hyl - 1H, 8H di cycl opent a[ b, h] f| uor enyl
dlwﬁ’%mégla%ﬁ?ai( RFoFF dautyL-cyc oper?tadiényl; (1,1,3,9,8,8

(phengl) ethyl%nethylene(3-tert-buty|-cyclopentadienyl '
—h§§§¢q hyph-1H, 8 —dicyclopental[b,h] fluorenyl)zirconium

, 3, 6, 8, 8-hexanet hyl -1 H, 8H di cycl openta[ b, h] fl uorenyl )z
dighgenideéum di chl ori de,

di phenyl net hyl ene(3-tert-butyl-cycl opentadi enyl)(1,1,3

;cycBoBexylidene(3—tert—but¥l—cyclopentadienyl) i%!8—

8- hexanet hyl - 1H, 8H di cyc openta[b,h]fluorenyi%%%?%ﬂﬁf

xaret iy~ 14 & e
e T SR e R Sy R 1, 1

di i : _
* , cfé'lFilé:%%\’nethyl-1H,8H—dicyclopenta[b,h]fluorenyl)zircon
oride

ium dichl _
d“%‘?%f(lbl“ﬁi}nﬂfmeo%wtpwJ)-r@tqﬂw;@@(aziﬁemmbut,yu -36¥66 8,
| open 5
8- hereamaiyy YL Hy, 83 -6118; 18 Inmeartet [y [h-] 1 Bttetiydy ol iopentiafb,
h]flu  orenyl)zirconi um di chl ori de,
diddilg(ahde,i f | uor omet hyl phenyl ) met hyl ene(3-tert-butyl -cyc
| open

pheradimgpylhel, 368 -Srhgnansih e Ll Shdi 8y Ghorent 3l B, g_

h]flu orenyl)zirconiumdichloride, 10 _
he%ﬁﬁﬁ%&?ﬁLQ@ﬂ@@h%ﬁﬂﬁﬁfgﬂgﬂt%q%ﬁ%}%ﬁﬁ%&%%%XBE% %B%E%%tad
dicgl0}1%56;8,8-hexanethyl-1H,8H—diCyclopenta[b,h]fluoren
yI')YZi" ~rconi um di chl ori de,

(phenyl)(methyl)methylene(3—tert—butyl—cyclopentadienyl)(1,
1,3,6,8,8—hexamethyl—1H,8H~dicyclopenta[b,h]fluorenyl)zirco

nium dichloride,

'(p—tolyl)(methyl)ﬁethylene(3~tert—butyl—cyclopentadienyl)(1

,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zirc

onium dichloride,
(phenyl)(eﬁhyl)methylene(3—tert—butylucyclopentadienyl)(1,1
,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zircon
ium dichloride,
diphenylmethylene(3—tert—butyl—cyclopentadienyl)(1,1,3,6,8,
8—hexamethylflﬁ,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,
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bi s(m fl uorophenyl ) nmeth. yl ene(3-tert-butyl-cycl opentad
i enyl)

sr(-h,4%,13, 6, 8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f | uor en
yl)zi 15 rconiumdichlori
bi s( p- chl orophenyl net hyl ene)(3-tert-butyl -cycl opent ad

enyl)
(1,1, 3,6, 8, 8-hexanet hyl -1 H, 8Hdi cycl opent a[ b, h] fl uoren
di¥prZb1 ylgeRhyTedibghleLide —cyel ]
e e ey BRST3 CEPLoBETS 5BV bbb he &
n _ NPT . .
3 B ekanE iy -hn SHsticyolepsRtailby bl GpBAFaPEL hFE FaBRivm
di%héZi' rconi um di chl ori de,
PSPF-E8r t - but yI phenyl ) met hyl ene(3-tert-butyl - cycl open
tadie
bigypytriflgogomeshiérhapyhynethydehndi3yteopentafb- by lapen
oreny 1)zirconiumdichloride, SF-1451 32
tapsepyopylLi eBe638t rheRanyt hpiAREhFHcNCEOpRAbagteMY) A f1y

1,1,3

- orefy8) Bi hexapehhyi cAkbBthd] cycl openta[ b, h] fl uorenyl) zir

coniu mdichloride, _

'bi?g@uﬁyig@ﬁay&ﬁ@@ﬁ§lgﬁéﬁypﬂaytﬁélg@éPylﬁgf££%ﬁ%§f4%§%ﬁ%pen

. _ . o
tag%g%ﬁlf&gfgfgﬁégg}%gﬁééﬁﬁé¥ﬁ¥flfﬁ?§ﬁ9553§%1$5§§§§‘b)ffflu

orc%ggohex I|denqés-tert;butyl-5-nethy|cyclopentadlenyl)

JzIirconium dichloride,

. 3,6, 8, 8-hexanet hyl - 1H, 8Hdi cycl opent a[ b, h] fl uor enyl) zi
bl$EEﬁﬁiUQﬁﬁRhQﬂﬂkﬁmQﬁgthne(3—tert~butyl—cyclopentadienyl)
di benzyl met hyl ene(3-tert-butyl-5-nmethyl cycl opent adi eny
(1A3(3h6,8,8—hexamethyl—1H,8H~dicyclopenta[b,h}fluorenyl)zi
1, 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl opent a[ b, h] f| uor enyl)

rcaiiuo dithiresdidh) ori de,

bis(m—fluorophenyl)methylene(3—tert—butyl—cyclopentadienyl)
(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zi
rconium dichloride,
bis(p—thorophenylmethylene)(3—tert-butyl—cyclopentadienyl)
(1,1,3,6,8,8—hexamethyl—lH,8H-dicyclopenta[b,h]fluorenyl)zi
rconium dichloride, |
bis(m~chlorophenyl)methylene(3—tert-butyl~cyclopentadienyl}
(1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zi
rconium dichloride,

bis(p—tertfbutylphenyl)methylene(3—tert—butyl—cyclopentadie

'nyl)(l,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluoreny

1) zirconium dichloride,
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phenyl met hyl ene( 3-tert-butyl -5-net hyl cycl opent adi enyl)

1,1, :

S(3‘,]1§1,5§,8-hexarrethyl-1H,8H—dicyclopenta[b,h]fluorenyl)zi

rconi 15 um dichl ori de, 32

(phenyl) (net hyl ) met hyl ene(3-tert-butyl-5-nmethyl cycl ope

nt adi

enyl) (1 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl openta[ b, h] fl
lsﬁBF@ﬁylﬁﬁ?ﬁﬁréaﬁﬁ@ﬁrauéﬁﬂoﬁrmethylcyclopentadlenyl)(1 1,3

(p-tolyl)(nmethyl)nmethyl ene(3-tert-butyl-5-nethylcycl op

» efly §dhe2emethyl-1H, 8H-dicyclopenta [b, h] fluorenyl) zirconiu

ienyl) (1,1, 3,6,8, 8-hexanet hyl - 1H, 8H di cycl openta[ b, h] f

m ddohéorhygk) zi rconi um di chl ori de,
(phenyl) (et hyl ) met hyl ene(3-tert-butyl-5-nmethyl cycl open
dibagi a '
TN RekarRthyt TFPEH Syl RE AT bR ()

d F-14
EP Ry RS PR B %%y%%ogemﬁmw%@ﬂmwm

)
lu% % %héoglﬂ%xanethyl 1H, 8H—d|cyclopenta[b h] f1 uor enyl)
zirco niumdichloride,

Cyﬁ]ro%e%]r {9i9Re hHempt Putey - burgthBlopt hypeycldipentiadie 1,
yl)(
3@%%E&mmwmmmdﬁﬁmMmMWMﬂﬁﬁﬁww%ml

[ )zir coniumdiehloride,
um hdsfiptdridd uor onet hyl phenyl ) net hyl ene(3-tert-butyl -
et hyl

100 PRRAIAM Al 3 Lo 2|r nluﬁggﬁgﬁﬁgyl-th%gag %&|0

.penta [b,’h]fluoreny
1, 3b §(8m8t rHJ:léﬁPJtQ{ﬁt 'Ml %If-lery c)ynelt I}:}/en%:n [(b3 ht]efrltuo?:létn%rll) zirco

C o ntadj enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl o
n“%%ﬁ{ %ﬂfﬁﬁ S uor enyl ) zi r coni um di chl ori de,

‘phenylmethylene(3~tert—butyl—5~methylcyclopentadienyl)(1,1,

3,6,8,8—hexamethyl~1H,8H—dicyclopenta[b,h}fluorenyl)zirconi

um dichloride,

_(phenyl)(methyl)methylene(3—tert—butyl—5—methylcyclopentadi

enyl)(1,1,3,6,8,B—hexamethyl—lH,8H*dicyclopenta[b,h]fluoren

yl)zirconium dichloride,

(p-tolyl)(methyl}methylene(3—tert*butyl—5—methylcyclopentad

ienyl)(1,1,3,6,8,8—hexamethyl-1H,8H~dicyclopenta{b,h]fluore

nyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3—tert—butyl~5—methylcyclopentadie
nyl)(1,1,3,6,8,8—hexamethyl—1H,8H~dicyclopentafb,h]fluoreny

l)zirconium dichloride,
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bi s(p- fluorophenyl)nefhylene(s tert-butyl-5- netﬁylcycl

SFOﬁ’%‘g’HyI )(1,1, 3,6, 8,8-hexanet hyl -1 H, 8Hdi cycl openta[ b, h

]fluo 15 renyl)zirconium diZhl ori de,

bi s(m fl uorophenyl ) nmet hyl ene(3-tert-butyl -5-net hyl cycl

opent

8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h

dl?gﬁag{nee%ﬁy&faﬁﬁéoia%h BREXID .ra@thylcyclgpengadlergyl) (1
bi s(p-chl orophenyl ) met hyl ene(3-tert-butyl -5-net hyl cycl
'épén r Bohexamethyl~-1H, 8H- —-dicyclopentalb,h] fluorenyl)zirco
‘adienyl)(1,,1,3,6,8, 8-hexanet hyl -1 H, 8Hdi cycl opent a[ b,
nignf ﬂ@lghlpemglé) zi rconi um di chl ori de,

bi s(m chl or ophenyl ) met hyl ene(3-tert-butyl-5-nethyl cycl

1

- diepefiblylmethylene (3-tert-butyl-5-meth lcycl? entad1?p¥%

adienyl)(1,1,3,6,8, 8 hexamet hyl - 1H, 8H di‘cycl opent a

Rt et T gl

co%%ﬁ a(a%(élr]}%/?fj(qe‘l 3, 6, 8, 8-hexanet hyl - 1H, 84 di cycl opent a
bi E __% % uor enyl ) zj r.coni um di chl ori de,
¢ Lopr byt referat Fy ek e Thiskeng Gl eperiuedi lerhrinethyl

CY%l@Oerstm%mﬁ hi ~ 18 8H B Soyiodopetttaflo, 1 fdHrerenyd agient a

conium dichlori de,

-[bdnbijlmmywlarmicﬁmm taimH M riarest hyl cycl opent adi enyl )
(1

blé%m>ﬁkifluﬁ®ﬁmﬁﬂny;?Hég?iWMéﬁﬂyra%ﬁﬁjﬂﬂ@ﬂﬂJHdﬂyTﬂ@ﬂﬁ@@hyl
rconi umdichlori
cy@)ﬁ%@f@d&yﬂérﬂﬂr}e&l&ﬂ s, tBUtSylheE};a% @fllyﬁxﬁlHo %?Intd%%ly%ﬂ%lp)e%ta
[b’ggnﬁu&&qﬁaﬁ&)&@éﬂﬁ hﬁycl %cfnt a[ b, h]fluorenyl)zir
bis(pffluorophenyl)methylene(3—tert—butyl~5—methylcyclopent
adienyl)(1,1,3,6,é,8—hexamethyl—1H,8H~dicyclopenta[b,h]fluo
renyl) zirconium dichloride,
bis(m—fiuorophenyl)methylene(3—tert—butyl—5—methylcyclopent
adienyl)(1,1,3,6,8,8~hexamethyl—1H,8H—dicyclopenta[b,h]fluo
renyl)zirconium dichloride,
bis(p~chlorophenyl)methylene(3~tert~butyl—5—methylcyclopent
adienyl) (1,1,3,6,8,8~hexamethyl-1H, 8H-dicyclopenta[b, h] fluo
renyl) zirconium dichloride,
bis(m—chiorophenyl)methylene(3~tertwbutyl—5—methyléyclopent

adienyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopentafb,h]fluo

renyl)zirconium dichloride,
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dibenzylnethyrene(s-tert-bthI-5-ethy|cyc|opentadieny|
) (1,1 |

5m-3,4,18, 8- hexanet hyl - 1H, 8H-di cycl openta[ b, h] fl uorenyl )z
ircon 15 iumdichloride, p
phenylnethylene(3-tert-buty%-5-ethy|cyclopentadienyl)(
1,1,3
, 6, 8, 8- hexanet hyl - 1H, 8H di cycl openta[ b, h] fl uorenyl) zir.

s ey P Ro) Petbyhene PoboFSToR S ROTES B BbaRe L
peﬁ?%d?fﬁ’?é,‘%:éféz RefafePRYPISENSL dHcEr ghenEAPBeRff (B h]

oren zi rconi um_di chl ori de,

‘ fl@ﬁyﬁéw§3%€ﬁ€Pﬁ9P?n@?ﬁ?ﬂ@ﬁé@SJtertJbutyI-5-ethy|cyc|ope

. ntadi . _
1S@RYPPYiidenedsterhekatpl hjrethyBelydiopehbpeneafb) hlfl, 3,
uoren yl)zirconiumdichloride, SF-1451 35

6, Ephehgkppiethyl y e} Byt-ane¢3ibpent bubyhi 51 ebhyh ey Lk 0P€Mhium

adi en
diyh)6tide3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f | uo
renyl )zirconiumdichloride,

di?%??%ﬁ¥%ﬂ§i@ﬂé?ﬁﬁégfﬁ§6£E?f1ylééﬁ?fgyéfg§é€P§§{39§fPYi,1,

- 3,6385g §h§2§§é&ﬁ"ﬁ%¥$ é@igﬁ%ﬂ%%g LAl Pl fraorenyl )2 s

rfcon “rum )
dlr%ﬁigé égfthylene(3-tert-buty|-5-ethy|cyc|opentad|en

, 1, 3,6, 8, 8-hexanet hyl - 1H, 8H-di cycl opent a[ b, h] f| uor enyl
cy§hohexybiiens fhci ot tletyI-gb-ethylcyclopentadienyl) (1,1, 3
bi s(p-trifluoronethyl phenyl ) net hyl ene(3-tert-butyl-5-e
,6¢%y$thexamethyl—1H,8H~dicyclopenta[b,h]fluorenyl)zirconiu
ycl opent adi enyl ) (1, 1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl op

m &dtforidd)] fl uorenyl ) zirconi um di chl ori de,
dibenzylmethylene(3—tert—butyl—5*ethylcyclopentadienyl)(l,l
,3,6,8,8—hexamethyl—1H,8H-dicyclopenta[b,h]fluorenyl)zircon
ium dichloride,
phenylmethylene(3—tert—butyl—5—ethylcyclopentadienyl)(1,1,3
,6,8,8—hexamethyl-1H,8H—dicyclopenta[b,h]fluorenyl)zirconiu

m dichloride,

(phenyl)(methyl)methylene(3—tert—butyl-5—ethylcyclopentadie

nyl)(1,1,3,6,8,8-hexamethyl—lH,8H—dicyclopenta[b,h]fluoreny
1)zirconium dichloride,

(p—tolyl}(methyl)methylene(3—tert—butyl—5~ethylcyclopentadi
enyl)(1,1,3,6,8,8—hexamethyl—1H,BH—dicyclopenta{b,h]fluoren.

yl)zirconium dichloride,
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bls(n}trlfluoronethylphenyl)nethylene(s tert-butyl -

thyl c
SFdeé@entadlenyl)(l,1,3,6,8,8-hexanethy|-1H,8H—d|cyclop

enta[ 15 b, h]fluorenyl)ziryoni um di chl ori de,

bi s(p-fl uorophenyl ) net hyl ene(3-tert-butyl-5-ethylcyclo

pent a
~dienyl)(1,1,3,6,8, 8-hexanet hyl - 1H, 8H di cycl opent a[ b, h]
(phieopl) (enhlly) zinetbpilanedBehkotideryl-5-ethylceyclopentadien

bi s(m fl uorophenyl ) met hyl ene(3-tert-butyl-5-ethylcyclo

ylpent a, 320,8,8- -hexamethyl-1H, 8H~dicvycl talb,h]fl 1
dienyl) (1,1, 3,6, 8, 8- hexanethyl 1H, % %p%ﬁc?gpen{ [u?iﬁny

zﬁk@@ﬁluﬁn¥£%ﬁl599ﬁéun]d'Chlor'de
bi s(p-chl or ophenyl net hyl ene) (3-tert-butyl-5-ethyl cyclo

R T TT I 1808 (3 B RExRNEY by - TF e HF LSRT AR g hf . 1

f uor n zi rconiumdi chl ori de,
% Q 8 he%a%ethyl 1H, 8H- dlcyc%ypqg@q[gﬁh fluorenyl}zircon

bi s(m chl or ophenyl ) net hyl ene(3-tert-butyl-5-ethylcyclo

iupeftghloride,
dienyl) (1,1, 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl opent a[ b, hj

_dlfptmwlykmgﬁbylem®n3tmﬁrh{ﬁﬁtyl{E%ethylcyclopentadlenyl)(1

bi s(p-tert-butyl phenyl) net hyl ene(3-tert-butyl-5-ethylc

» 1yZ] ©8, &-hexamethyl-1H, 8H-dicyclopental[b,h] fl
ent adi enyl ) (1, 1, 3, 6, 8, 8- hexan%t hyp-ll—?% d]l cyuc?roeﬁlgnt az[lrc

onihﬁﬂélcﬂ}gyfggl)2|rconlun1d|chlor|de
i sopropyliden€(3,5-di methyl cycl opent adi enyl ) (1, 1, 3, 6, 8

bis Qone“ﬁ L RSP PR UG R F A Le
d hl
i %%Wj’eﬂe(la I Qi St A AR BpemidiSeind doye lppeng a [
8 8- hexanet hyl - 1H, 8H-di cycl opent a[ b, h].f | uorenyl)
b, @:ﬂ%ggﬁqﬂﬁl)21rconlum dichloride,

bis(m—trifluoromethylphenyl)methylene(3—tert—butyl—5—ethylc

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

b, h]fluorenyl)21rconlum dlchlorlde,

bis (p-fluorophenyl)methylene (3-tert- butyl-5-ethylcyclopenta
dienyl)(1,1,3,6,8,8—hexamethyl~1H,8H~dicyclopenta{b,h]fluor
enyl) zirconium dichloride,

bis(m-fluorophenyl)methylene(3—tert—butyl—S—ethylcyclopenta

'dienyl)(1,1,3,6,8,8—hexamethyl-1H,8H~dicyclopenta[b,h]fluor

enyl}zirconium dichloride,

_bis(p—chlorophenylmethylene)(3~tert—butyl-5-ethylcyclopenta

dienyl)(1,1,3,6,8,8~hexamethyl41H[8H—dicyclopenta{b,h]fluor

enyl)zirconium dichloride,
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di chl ori de,

cycl ohexyl i dene( 3, 5-di net hyl cycl opent adi enyl ) (1, 1, 3, 6,
s¥8,1851 exanet hyl - 1H, 8H di cycl opent a[ b, h] f 1 uor enyl )

zi rconium 15 di chl ori de, c

dibenzylnethylene(3,5-dinet%ylcyclopentadienyl)(l,l,s,

6, 8,8

- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f| uorenyl ) zi r coni um
bi6i (@Pldnicd8phenyl ) methyl 3~ - ~5—

phenyl met hyl ena( 3 5-drmet Ryl oy el spantdarangFyicycogenta

; 2 X t -LH 81 di cycl gpental b, hj f| uor enyl
A i SR By & Pig=nS th9n YR, BRER1EL2 ShentREETH ) brvor
en§§Q%@¥E%EEE%héE£HEEQ hg?e(B,S-dlnethylcyclopentadlenyl

,,3,6,8,8-hexanethy|-1H,8H-dicyclopenta[b,hjfluorenyl)z
bislpshertukivénherydenesiy1ase (37tert-butyl-5-ethylcyclop
p-tol yl) (nmethyl)nethyl ene(3,5-di nmet hyl cycl opent adi eny

| entygignyl)(1,1,3,6,8,8~hexamethyl~1H,8H~dicyclopenta[b,h]f

1, 3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f'uor enyl )
lugienpl) pivovdiahl @i tHEoride,

(phenyl) (et hyl ) et hyl ene( 3, 5- di net hyl cycl opent adi enyl)
1s6BrdpylPdene (3, 5-dimeth i -

3,6,%?8-hexaﬁethyl%??t %¥%§%?%%%% W) uoreia§ 4 he

o ey R b TPl e ik ) Ve BRI e YL, 1, 3.

. 8. _
dl%%ﬁ%ﬁ%?%ylﬂlH,8H-dicycIopenta[b,h]fluorenyl)zirconium

,..dichloride, 10 _
LRI LR FRAt (3 eTred B i sttt aspietyeldl @yl ), 16,8, 8-
3,6,8 ,8-hexanethyl -1H, 8H di cycl openta[ b, h] fl uorenyl)

'he&ﬁmekhylnﬁﬂ,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,
cyclohexylidene(3,S—dimethylcyclopentadienyl){1,1,3,6,8,8—h

examethyl—lH,8H—dicyclopenta{b,h]fluorenyl)zirconium

"dichloride,

dibenzYlmethylene(3,5—dimethylcyclopentadienyl)(1,1,3,6,8,8
—hexamethylmlH,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
phenylmethylene(3,5—dimethylcyclopentadienyl)(1,1,3,6,8,8—h

examethyl~1H,8H—dicyclopenta[b,h]fluorenyl)zirconium

- dichloride,

(phenyl)(methyl)methylene(3,5—dimethylcyclopentadienyl)(1,1

.,3,6,8,8—hexamethyl—lH,8H-dicyclopenta{b,h}fluorenyl)zircon

ium dichloride,
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di chl ori de,
bi s(p-trifluoronethyl phenyl) net hyl ene( 3, 5-di nmet hyl cycl

SIoPerd1 .
adienyl) (1,1, 3,6, 8, 8-hexamethyl - 1H, 8H di cycl openta[ b, h

]fluo 15 renyl)zirconiumdichloride,
bi s(mtrifluoronethyl phenyl ) net hyl ene( 3, 5-di nmet hyl cycl
- opent

(padicamyl)) (b thyd,) %e%h%‘ﬂé%ﬁ@E%hﬁlg@f'h%'i*c%%ﬁ&Egﬁkéwi5‘ (1

]fluo renyI)Z|rcon|un1d|ch ori _
1, @'F§% %'8@&%Hgﬁﬂ¥hlqﬁtﬁﬁl ch%p%hﬁgtBYhf¥ihgggﬂ§? zirco
8 hexanethyl 1H, 8H di cycl opent a[ b, h] f | uor eny

n1|“’i“z’d“rl‘“' & di chl ori de,
bls(n}fluorophenﬁl)nethylene(S 5-di net hyl cycl opent adi e
pﬁﬁpy@ (ethyl)methylene (3 dimethylcyclopentadienyl) (1,1,

3, 6, 8, 8- hexanet hyl - 1H, 8H di cycl opent a[ b, h] f | uor eny
ﬁ)ﬁhﬁ h@@ﬁm@ﬁh&&ehﬁo8Hdd;c$El&é5ﬁt3$b h] fluorenyl)zirconi
bi s( p- chl or ophenyl net hyl ene) ( 3, 5- di et hyl cycl opent adi e

umnylirhloride,
1,1, 3,6, 8, 8 hexanet hyl - 1H, 8H di cycl opent a[ b, h] f| uor eny

dlEPé?%&@%?E?%gh%th?ﬁ%% §tg %?gcéogent?% ?n¥l]8pentaﬁ|68 8
“hgxg*étfé?é LA SR eRF OR R BRL Y ) ST URERRRE L2 H PP By

di gg coni um di chl ori de,
B ? ?Srt but yl phenyl ) net hyl ene( 3, 5- di net hyl cycl opent

diy yle‘%qlzillge‘ehsl@nﬁé&aﬁe@mtnwewmmwtmmal)b (1] 11306, 8
renyl )zirconiumdichloride, 10

81 sopanphhy Hehe( oY el opent agkbreny [ (K] 4180 Bert el y Aretdwd urd

H, 8H di cycl opent a[ b, h]fluorenyl)2|rconlun1d|chlor|de
dichleoride,

bis(pmtrifluoromethylphenyl)methylene(3,S—dimethylcyclopent
adienyl}(1,1,3,6,8,8~hexamethyl—1H,8H—dicyclopenta[b,h]fluo
renyl) zirconium dichloride,

bis(m—trifluoiomethylphenyl)methylene(3,5~dimethylcyclopent
adienyl)(1,1,3,6,8,8~hexamethyl—lH,8H—dicyclopenta[b,h]fluo
renyl}zirconium dichloride,

bis(p»fluorophehyl)methylene(3,5—dimethylcyclopentadienyl)(
1,1,3,6,8,8—hexamethyl-1H,8H—dicyclopenta£b}h}fluorenyl)zir

conium dichloride,

"bis(m~flﬁorophenyl)methylene(3,5~dimethylcyclopentadienyl)L

1,1,3,6,8,8—hexamethyl—1H,8H~dicyclopenta[b,h]fluorenyl)zir

conium dichloride,
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dibutylhethylene(cyclopentadienyl)(l,1,8,8-tetranethy|
-1H,8 H-dicyclopenta[b, h]Jfluorenyl) zirconium
SKEHlctdlori de
cycl ohexyl i dene(cycl opent adggnyl ) (1,1, 8, 8-tetranet hyl -
1H, 8H 15 di cycl openta[ b, h] fl uorenyl ) zi rconi um
di chl ori de,
di benzyl net hyl ene(cycl opent adi enyl ) (1, 1, 8, 8-tetranet hy
bﬂj (lslr-]iichl&g&othemﬂmeeh@abheh](fsl, BoBeRrkhyZEyE9BbEAt adienyl) |
i chl oride,
1,pheny, meBhylkeagteychopankadijen lcié% 18- 21
1H, 8H -dicyclopen?é[b,h]fluorgnyl ?%F%éﬁf%ﬁ?iag?éﬁ%i)er
s Gl o iofe
co(éhenyﬁf ngfﬁgﬁfnethylene(cyclopentadienyl)(1,1,8,8>te
trame, .thyl-1H di | opent a[ b, h] fl uorenyl ) zirconi um
blﬁi(%};Fgrlpaépheny%metﬁﬁen (3,5-[-dimlethylcyc Ol)Dentadienyl)(
-tal yl) (et hyl)nethyl ene(cycl opent adi enyl ) (1,1, 8, 8-t
1ré?ﬁaﬁw§f%ghexa%e%hyl-XH,8H£d¥cyc openta[b?h%élubrenyl)zir
et hyl - 1H, 8Hdi cycl opent a[ b, h] f I uor enyl ) zi r coni um
Copiuml 8irbépride, ' : '
(phenyl ) (et hyl ) met hyl ene(cycl opent adi enyl ) (1, 1, 8, 8-tet

-bis&peteﬁﬁ—ﬁéﬁilﬁﬂenyl)methylene(3,5—dimethyl¢yclopentadien

hyl - 1H, 8H di cycl opent a[ b, h] f |1 uorenyl ) zi r coni um
Ll ghi o8] ’ ’ .
T Shenyl oy hyT S s SRyl Ot oyclorenralh gy
)z pdbhi uBth alcysl ppgnt al b, h] f 1 uorenyl) zi r coni um
di chl ori de, !
ALz p-tol yl hyl [ t adi 1)(1,1,8,8-tet t
o P SRl A B 0 Mot -
di chl ori de

diGYSIREHFF | Redt GHRIFKABNENA Hean iy atiaheymtistrant adi eny|
1,1 '
digétﬁm@hﬁmmquwmmmﬂpema{mJﬁ]—fﬂemdraareytlh)ymﬂm, 8

oni um dichl oride,

H- i ey aprd rfd aulder, diet Thyd ey D ieidahen elieyalanert, adi enyl
y(1,1 10

cycIhHsdyetircR (el dp St i@/ 19Ra Nt algh ghlddyarenyl h Zithe gy

oni um dichl ori de,
—dicyclopental[b,h]fluorenyl)zirconium dichloride,

dibenzylmethylene(cyclopentadienyl)(1,1,8,8—tetramethyl~iH,

8H—dicyclopenta[b,h]fluorenyl)zirconium dichloride,

phenylmethylene(cyclopentadienyl)(1,1,8,8btetramethyl—lH,8H

~dicyclopenta[b,h}fluorenyl)zirconium dichloride,

(phenyl)(methyl)methylene(cyclopentadienyl){1,1,8,8—tetrame
thyl—lH,8H—dicyclopenta[b,h}fluorenyl)zirconium dichloride,
(p—tolyl)(methyl)methylene(cyclopentadienyl)(1,1,8,8wtetram
ethyl—lH,SH-dicyclopenta[b,h]fluorenyl)zirconium dichloride,

(phenyl)(ethyl)methylene(cyclopentadienyl)(1,1,8,8—tetramet
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bis(p-fluorophenyl)nethylene(cycl6pentadieny|)(1,1,8,8

-tetr
srammthyl - 1H, 8H-di cycl openta[ b, h] f 1 uorenyl ) zi rconi um
di chloride, 15 39

‘bi.s(mfluorophenyl ) net hyl ene(cycl opent adi enyl ) (1,1, 8,8
-tetr anethyl-1H, 8H di cycl openta[ b, h] fl uorenyl)
zirconium dichloride, _
hybF-skipsahtioegphepuh} HebIN} E0GEEYE) OPENEAth ! 4l dntofs e,
digggiﬁpcx)}rni-eggﬁghgk cychopent abb.hli| voreny! dzieontim, 29,
suh3CULSb LRSI Bt hyl eppl eycl opent adienyl) (3. 1. 8. 8
.amet hyl - 1H 8H—dicycIoEenta[b,h]fIuorenyl)zirconium
dlaPEEPiY%@%?hylene(cyc opentadienyl} (1,1, 8, 8-tetramethyl-1
bi s(p-tert-butyl phenyl ) et hyl ene(cycl opentadi enyl) (1,1

'H,§g7 1grclgpand®ib, h] fluorenyl) zirconium dichloride,

tetranethyl-!H,8H-dicyc|openta[b,h]f|uorenyl)
bi;erbniﬂhmofbﬁ&ihﬁlphbnyl)methylene(cyclopentadienyl)(1,1
i sopropylidene(3-tert-butyl-cycl opentadi enyl) (1, 1,78, 8-
, 8} @ttt ramd ) 111 8t di £y f | i
zirconiumb5 %ichloride, §éf65¥ﬁéﬂfbfﬂ]f}ﬁgfﬁﬁ§f)erconlum
didh Pyt yhaet hyl ene(3-tert-butyl -cycl opentadi enyl) (1, 1,8,
8-tet '

. thyl-1H, 8H di I t , hj Tl ) zi [
‘bléﬁﬁgﬁ%3%%Hgfomeéﬂ§?gﬁéﬁ¥33égg%yfené%g;z?ggé%ggéggﬁg?)(l,l

%¥clohexylidene(3-tert;buty|-cyc|opentadienyl)(1,1,8,8

r 8§ et Gt L afte ek tyH -8 He B Jomrsirdiselin, AU hjddangrlemlncon i um
. zirconium dichloride,

dichleoride,

bis(p—fluorophenyl)methylene(cyclopentadienyl)(1,1,8,8~tetr

amethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,

bis(m~fluorophenyl)methylene(cyclopentadienyl)(l,l,B,S-tefr

amethyl—lH,8H~dicydlopenta[b,h]fluorenyl)zirconium

-dichloride,

bis(pnchlorophenyl)methylene(cyclopentadienyl)(l,l,8,8—tetr
amethylle,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
bis(m—chlorophenyl}methylene(cyclopentadienyl}(1,1,8,8—tetr
amethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,

bis(p—tertmbutylphenyl)methylene(cyclopentadienyl)(1,1,8,8—



10

15

20

dibenzylnethylene(S tert-butyl - cyclopentadienyl)(i 1,8

SEiﬂéﬁéthyl 1H, 8H—d|cyclopenta[b h] f 1 uorenyl ) zi rconi um

di chl ori de, 15
phenyl nmet hyl ene(3-tert- butyl cycl opentadienyl)(1,1,8,8
-tetr anethyI-IH 8H—dicyc|openta[b hj f I uor enyl)

%IFCOHIUH] dichlo
te

5ﬁ@ﬁ§by%n%{flh%yﬁémyl@n@@@aibrhl Butgtenyt] npertadineny

dlﬁggosl@@tranethyl 1H, 8H di cycl opent a(b, hi fl uorenyl)zir
coniu 20 mdichloride,

lS@p;f?pwiaiénétBytéﬂ’emytyne&ﬁcl@gsénb&&yénmlp,pprst aflien -5
metily Br 1) shransy Bybobit Bth h £y FLOPSRY 2] £1 DS gH oY1) 7

rconi umdichlorid
dl&@ﬁgpy&g(ethyl)nethylene(3 tert-butyl-cycl opent adi enyl

(1,1 SF- 1451
tetr 1H, 8H di cycl opent a[ b, hi fl uoren
dlbé% %%ﬁ ﬁ%cﬁ?ﬂ% utyf cyéﬁopentadlenyl)(l % % 8~tet

henylnethylene(s tert-butyl-cycl opentadienyl)(1,1,8
§£h H-dicyclopenta(b,h]fluorenyl)zirconium

tranethyl 1H 8H di cycl opent a[ b, h] fl uorenyl ) zi rconi um

| dichigideri de,

di - p- tonInetherne(B tert-butyl-cyclopentadienyl)(1,1
cy Gl tietdareInt ek thydi-eed 1openalf. ki uar enyl b tet

zirconium dichloride,

amdBEIP-1ef H LI BRIIRURAGRY o) T RAG 3Lk Bt V1 - v e
dldﬁ%iﬁy@g)(l 1,8, 8-tetranet hyl -1 H 8Hdi cycl openta[ b, h] f

| uore nyI)2|rcon|un1d|chIor|de
dlbenzylmethylene(3—tert-butyl—cyclopentadienyl)(1,1,8,8~te

tramethyl~1H,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,

‘phenylmethylene(3—tert-butyl-cyclopentadienyl)(1,1,8,8—tetr

amethyl~1H,8H-dicyclopenta{b,h]fluorenyl)zirconium

dichleoride,

‘(phenyl)(methyl)methylene(3—tert—butyl—cyclopentadienyl)(l,

1,8,8-tetramethyl~1H,8H—dicyclopenta[b,h]fluorenyl)zirconiu

m dichloride,

'(p—tolyl)(methyl)methylene(3—tert*butyl—cyclopentadienyl)(1

,1,8,8—tetramethyl—1H,8H~dicyclopenta[b,h]fluorenyl)zirconi
um dichloride,

(phenyl)(ethyl)methylene(3~tert—butylmcyclopentadienyl)(1,1
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bi s(mtrifluoromethyl phenyl)nmethyl ene(3-tert-butyl-cyc

| open

SH-aditenyl ) (1, 1, 8, 8-tetranet hyl - 1H, 84 di cycl openta[ b, h] f
| uore nyl)zirconiumdichl ofgide, 15
bi s(p-fl uorophenyl ) nmet hyl ene(3-tert-butyl-cycl opent ad
enyl)
(1,1, 8,8-tetranet hyl - 1H, 8H di cycl opent a[ b, h] fl uor enyl)
» 8zi8rdet mimernhgileiHoBHelE i cyclopenta [b, h]1 fluorenyl) zirconium
bis(n}fluorophenyl)nethylene(3-tert-buty|-cycropentad
diehgloyide,
(1,1, 8,8-tetranet hyl - 1H, 8H di cycl opent a[ b, h] fl uor enyl)

diBheeQ1me@ i RC L - ;
E)_i s( 8’ chfgg?%%ﬁéﬂ% ?r%tg%yﬁgﬁg)l( SYFSPPEBLRTTERYE! bbeht Saf te
trg%¥%%§}8;5égFaﬁéfﬁ§ﬂ9ﬁﬁﬁgﬁﬂ8rE}EﬂBBEﬁ?&%b?h??P%b?@nyl)
d.zhico. ni um di chl ori de,
*5PsPA+ERr or ophenyl ) net hyl ene(3-tert-butyl - cycl opent ad
cenyl) SF-1451 42
dirpTiogysmeshyhmme hyttart sputitycyopepenfdibddyLoreny) §, 8~
zirco niumdichloride,
tebl‘fﬁf@@thﬁif1Buw+@hemlc>mmmnsmer BrierénPuf y1 rexel @pen
tadie '
diaylotiad, 8, 8-tetranet hyl - 1H, 8H-di cycl openta[ b, h] fl uore
nyl)z 5 irconiumdichloride,

o4 FEPLRDYLLSRNR S} Rlile R Mhe i PRLIY | SXELAPSRLAH S e
ta Cfl%%g 3‘;%{ m’ﬁ/’g%—,]tl_'é tsrkgrrgé tcf}/yC]! —oﬁ-?,né [—? -I CP il ch)lcg ll oupoer netnay[| 112 ,Zhi. ]rfC louno re
nyéﬂ%ﬁnggéﬁﬁéwgfgﬁ¥égf§g}-butyl-5-nethy|cyc|opentadienyl

., 8,8-tetramethyl -1 H, 8Hdi cycl openta[ b, h]fluorenyl)zirc
bl%ﬁwiﬁﬁlQﬁqgﬁQﬂqghglphenyl)methylene(3-tert—butyl—cyclopen

: tadienyl)(1,l,8,8—tetramethyl—1H,8H~dicyclopenta[b,h]fluore

nyl)zirconium dichloride,

bis(p—fluorophenyl)methylene(3—tert—butyl~cyclopentadienyl)

(1,l,8,8-tetramethyl—1H,8H—dicyclopenta[b,h}fluorenyl)zirco

nium dichloride,
bis(m—fluorophenyl)methylene(3—tert—butyl~cyclopentadienyl)
(1,1,8,8—tetramethyl—lH,BH—dicyclopenta[b,h]fluorenyl)zirco

nium dichloride,

_ bis(p—chlorophenylmethylene)(3—tert—butylmcyclopentadienyl)

(1,1,8,8~tetramethyl-1H,8H—dicyclopenta[b,h]fluorenyl)zirco
nium dichloride,

bis(m—chlorophenyl)methylene(3—tert—butylwcyclopentadienyl}
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cycl ohexyl i dene(3-tert-butyl-5-nmethyl cycl opent adi enyl)
(1,1, ,
58,18shet ranmet hyl - 1H, 8H di cycl opent a[ b, h] f | uor enyl)
zirconium dichloride, 15 ,,
dibenzylnethylene(s-tert-bu%yl-5-nethy|cyc|opentadieny

1) (1,
‘1, 8,8-tetramet hyl - 1H, 8H di cycl opent a[ b, h] fl uorenyl) zir

1Ganigy 8- Leeny, sH-dj .
Ry ey et 4ot are CHary PYE RRERS P A el bR AR EaP T Fi e
nlg%éﬁﬁgpggﬁépﬁyl-1H,8H—dicyclopenta[b,h]fluorenyl)zirco
piAlUm_ 2 %g%héo i de ,
leﬁeﬁﬁFg( B P&ﬁﬁ?%}ﬂ@ﬁéyéﬁpéﬂ9rB@F§rbstﬁérﬁypéyeﬁ@b@dle

nt adi

nydpyiy @181 8stetrameaiet hyH. BH-gics-égpeopahbahbf hidtenyl) z

~enyl) zirconiumdichloride,

irepatdony ) cheohydemet hyl ene(3-tert - butyl - 5-net hyl cycl op
entad SF-1451 43

isbpnyby(1dén8 (8-tett apbthylslie8hh dioychppsrtal bnbif (101, g
renyl )zirconiumdichloride,

, efeeggxﬂn&ﬁwym mBhbyi ePei3pLREL TRULYE1 2o PRLDY] SYELOPET,

adi e _
45 B¥ £}d%;s,s-t_etrangthyl-!H,8H—dicyc|openta[b,h]f|uore
nyl )z i rconi um di chl ori de,

. di_pheny| net hyl ene(3-tert-butyl -5-net hyl cycl opent adi en
le??gfmthyieXe?g-éert—butyf—g—methylc%clgfenégdien§l)Xl,l

1,8,8-tetranet hyl - 1H, 8H di cycl openta[ b, h] fl uorenyl) zir
r8C%ﬁﬁﬁtrﬁm@tQﬁloimd%ﬁhdicyclopenta[b,h]fluorenyl)zirconium

. di-p-tolyl nethylene(3-tert-butyl-5-methylcycl opentadie
diglylyxiddp :

1,1, 8,8-tetranethyl - 1H, 8H di cycl opent a[ b, hj fl uorenyl ) z
cyclclosxylimete chositout yl-5-methyleyclopentadienyl) (1,1,
8,8-tetramethyl-1H, 8Hi-dicyclopenta[b,h] fluorenyl)zirconium
dichloride,
dibenzylmethylene (3~tert-butyl-5-methylcyclopentadienyl) (1,
1,8,8-tetramethyl—1H,8H—dicyclopenta[b,h}fluorenyl)zirconiu
m dichloride,
phenylmethylene(3—tert—butyl—S—methylcyclopentadienyl)(1,1,
8,8~tetramethyl—1H,8H*dicycldpenta[b,h]fluorenyl)zirconium
dichloride,

(phenyl)(methyl)methylene(3—tert-butyl—5—methylcyclopentadi

enyl)(1,1,8,8—tetramethyl—1H,8H—dicyclopenta[b,h]fluorenyl)

‘zirconium dichloride,

(p—tolyl)(methyl)methylene(3—tert—butyl—5—methylcyclopentad
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~bi s(p-trifluoronmethyl phenyl)nethyl ene(3-tert-butyl-5-m

et hyl

SEsjdiodpent adi enyl ) (1, 1, 8, 8-t et ranet hyl - 1H, 8H di cycl open
ta[b, h]fluorenyl)zirconi W dichloride, 15
bis(mtrifluoromethyl phenyl) et hyl ene(3-tert-butyl-5-m

et hyl _
cycl opentadi enyl ) (1, 1,8,8-tetranet hyl - 1H, 8H di cycl open

1oyt (L, by By BokehyRiethednidnBlrdhtpeildeenta [b, h] fluorenyl
bi s(p-fl uorophenyl ) nmet hyl ene(3-tert-butyl -5-nethylcycl .
)zégénnium dichloride,
adienyl) (1,1, 8,8-tetranethyl -1H, 8Hdi cycl opental b, h] fl

(phengh) (20hyl ) met EONEHEY diebLOLb@€y1-5-methylcyel tadi
bis(n}fluoropheny?)nethylene(3-te¥t-bd?3l- -?%ﬁt%ﬁ%%mﬁ e

nyQpemt i 8, 8~-tet thyl-1H, 8H-di
adienyf)(l,1?8?%W?et¥aneth@?-%ﬁf%?&o %ﬂ&ﬁ[&kﬁ]%ﬁ%ﬁﬁﬁ?yl)z
: | reoni um di chl ori de,
lrgﬁésg@cﬁ#%ﬁ%%ﬁéﬁ§fnethylene)(3-tert-buty|-5-nethy|cycl
nt_  SF-14

g 1 44
| dlﬁ@‘f“e %W;‘%liif%%? 83T BEF bRt YA - A rnBHe i eyl e asdds iy 101 (1,

uoren yl)zirconiumdichloride,
L, §i &7 he ehee Dphenil ) Bt diterkg@snex Bb dut 51 udraratyd ioyeiniu
opent -
m dutlehyridd, 1, 8, 8-tetranet hyl - 1H, 8Hdi cycl opent a[-b, h] f
uoren - 5 yl)zirconiumdichloride, ~
di*pf%¢&¥1ﬁétﬁyﬂéﬂéﬂﬁﬂﬁéﬁﬂ“ﬂdﬁ&IﬂBﬂﬁ%ﬂﬁ¥ﬂd§Eﬂ&ﬂéﬁ%d@yéﬁyl)(
cyclo
1, Pet A W v 8,18 ' '?@é Hhdigygl.epentalb,
h] f1u orenyl)fg}fgﬁ%%ﬁﬁ%ﬁ%;ﬁgﬁﬂeea B AR Brboon
iwﬁQQQmﬂaﬁ#&gne(s-tert-butyl-5-ethy|cyc|opentadienyl)(l
, 1,8, !

. 8-tetr, t hyl - 1H, 8H di cycl opent.a[ b, h] fl uorenyl ) zircon
blﬁﬁﬁjiﬁiﬁﬁa 'Qﬁgth§iphen£ﬁ)mg%hyléﬁe(J—tert~bu¥y&—5—methyl
cyqlopentadienyl)(1,1,8,8—tetramethyl—1H}BH—dicyclopenta[b,
h]fluorenyl) zirconium dichloride,

bis(m~trifluoromethylphenyl)methylene(3—tert-butyl—5—methyl

cyclopentadienyl)(1,1,8,8-tetramethyl*1H,8H-dicyclopenta[b,

-h]fluorenyl) zirconium dichloride,

bis(p*fluorophenyl)methylene(3—tert—butyl~5-methylcyclopent
adienyl)(1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,hjfluoren
yl}zirconium dichloride,
bis(m~fluorophenyl)methylene{3—tert-butyl-S—methylcyclopent
adienyl)(1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,h]fluoren
yl)zirconium dichloride,

bis(p—chlorophenylmethylene)(3—tert—butylvS—methylcyclopent
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di butyl met hyl ene(3-tert-butyl -5-ethyl cycl opent adi enyl)

S%i%é%%tranethyl-1H,8H—dicyclopenta[b,h]fluorenyl)zirco
nium dichloride, 15 44
cycl ohexyl i dene(3-tert-butyl-5-ethyl cycl opentadi enyl ) (
1,1,8

aan S A AT BY Lt DL ALY S ORCBERLR DL bR ERYE ) B} £ ren

ylg%g%%%%EgEEgﬁhgggggag?rt-butyl-5-ethy|cyc|opentad|enyl
,8,8-tetramet hyl - 1H, 8Hdi cycl openta[ b, h] fl uorenyl)zirc

bigimarhlegoghenlyd) mgehylene (3-tert-butyl-5-methylcyclopent
phenyl met hyl ene(3-tert-butyl-5-ethyl cycl opentadi enyl) (

adiehy8) (1,1,8,8-tetramethyl-1H, 84-dic clopentaib,h]fluoren
,8-tetranethy|-1H,8H—dicyc|openta[b,ﬁ]fluorenyl zl rcon

y1) uirc8hgihOBi8Bloride .
(phenyl)(nethyl)nethyfene(s-tert-butyl-5-ethy|cyc|open

g 2T 8 B e ensd e apen e ek
pefhadEeob} TEL hob) eyt ebeiar eh . BT g o hangn iy dpt Lo
Or%ﬁgf%%ﬁ?ﬁ?@?@mt@%?Q%ﬁ%¥®¢h1FL8FLdicyclopenta[b,h]fluor

. enyl) 5 zirconiumdichloride,

1SRyt 3 gane By ety wrel-35 terh y bt gl offeret duyl enyal ogert, 8,
adi en

8 -ty (dmelt; KBy B- Tiet Staroet dwd -d gd it Th ,ayicd apemdrafib, Alfd dianen
yl')zi  rconium dichl ori de,

dichpheirgd et hyl ene(3-tert-butyl -5-ethyl cycl : opent adi eny
1)(1,1 10

dibd ﬁrﬂ@éﬂﬁ%ﬁé‘&i d—éééits-%udéyﬁy—@ syl oyl g e 5

oni'um dichl ori
8,8—tetramethyl—1H,8H—dicyclopenta[b,h]fluorenyl)zirconium7

dichloride,
cyclohexylidene(3—tert—butyl—5~ethyloyc10pentadienyl)(1,1,8
;8—tetramethyl~lH,8H—dicyclopenta[b,h]fluorenyl)zirconium

dichloride,

dibenzylmethylene{3—tert—butyl~5—ethylcyclopentadienyl)(1,1

,8,8—tetramethyl—lH}8H—dicyclopenta[b,h]fluorenyl)zirconium o
dichloride,
phenylmethylene(3htert—bUtyl—5~ethylcyclopentadienyl)(1,1,8
,8—tetramethyl—lH,8H-dicyclopenta[b,h]fluorenyl)zirconium
dichloride,

(phenyl)(methyl)methylene(3—tert—butyl~5—ethylcyclopentadie
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di -p-tolyl nethyl ene(3-tert-butyl-5-ethyl cycl opent adi en

yl) (1
SE-1,4818-t et ranmet hyl - 1H, 8H-di cycl opent a[ b, h] fl uor enyl ) zi

rconi umdichloride, 15
bi s(p-trifluoromethyl phenyl) net hyl ene(3-tert-butyl -

t hyl c
ycl opent adi enyl ) (1, 1, 8, 8-tetranet hyl - 1H, 8H di cycl opent

nydd1h 1, Bf BuacenyhpzhyconHysndheby el bdénta b, thluorenyl
bis(mtrifluoronethyl phenyl) net hyl ene( 3- tert utyl -5-

irtBykem dichloride, .
ycl opent adi enyl) (1, 1, 8, 8-tetranet hyl - 1H 8H—d|cyclopent

(epk8131) Aeth i OR P 2L €N U L S BL b Pt v Lovst epapiaci
enfT03y 3 (8, 8-BenraueFanbt At ETrebryal epenbpihial 6l wreryl)

_orenﬁp 1) zirconi um di chl ori de,
Ziprep ngbﬁﬁbﬁéh?ﬁanethylene(s tert-butyl-5-ethyl cyclo

genta SF- 1451 46
Peery) Y ¢1hy] Bneth el emertd fyé ri+b 8ty i Syet iopery & dpdy fddti en

oreny 1)zirconiumdichloride,

y1Dbis{ p; 8hbot ophanyt el i eave)d Bcy €1 dpduit ¥ i1 3 BN LHH O 25

pent a
rcéh Byl d{dnloB:i @t et ramet hyl -1 H, 8H-di cycl openta[ b, h] fl u
oreny 5 1)2|rcon|un1d|chlor|de

dlﬁéémﬁ&ﬁyf&P&W'ée”eé'B’ nfj§ t%%lcbyélopentaﬁyen l) (1 1

I anet hyl - 1H, 8H-di cycl openta[ b, h]fl u
oren tg%ﬁ%ﬁ¢£§;§41 4r4g%¥§iqﬂgnta hf%lué}enyf)21gcon1um
dl%hﬂ%%;tert but yl phenyl ) met hyl ene(3-tert-butyl-5-ethylc

entadi enyl ) (1,1, 8,8-tetranet hyl -1H, 8H di cycl openta[ b, h
dl1ﬁ1ﬁﬁiYﬁmﬁﬁhﬁkﬁﬂaﬂﬂﬂUﬁnU$hﬂﬁyﬁﬂ5k£thylcyclopentadlenyl)(1

,1,8,8—tetramethyl—1H,8H—dlcyclopenta{b,h]fluorenyl)zirconi
um dichloride,
bis(p-trifluoromethylphenyl)methylene(3—tert—butyl—5—ethylc
yclopentadienyl)(1,1,8,8-tetramethyl~lH,8H—dicyclopenta[b,h
}fluorenyl) zirconium dichloride,
bis(m~trifluoromethylphenyl)methylene(3—tert—butyl—5~ethylc
yclopentadienyl)(1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,h
Jfluorenyl) zirconium dichioride,
bis(p~fluorophenyl)methylene(3—tert~butyl—5—ethylcyclopenta
dienyl)(1,1,8,8—tetramethyl—1H,8H—dicYclopenta[b,h]fluoreny
l)zirconium dichloride,

bis(m—fluorophenyl)methylene(3—tert—butyl—S—ethylcyclopenta
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i sopropyl i dene(3, 5-di net hyl cycl opent adi enyl ) (1,1, 8, 8-t
etram ethyl-1H, 8H-di cycl openta[b, h] fl uorenyl)
sgiTgoni um di chl ori de,
dibutylnethylene(3,5-dinethxgcyclopentadienyl)(1,1,8,8
-tetr 15
anet hyl - 1H, 8H-di cycl opent a[ b, h] fl uorenyl ) zi r coni um
di chl ori de, _ _ '
i) Oy Tleneled RnllerRAC wel-AREUkAdLeR bl e 8reny
it - + di-cycl gpent a[ b, h] fl uorenyl ) zi rconi um
DG enr i, Siph et
di benzyl met hyl ene( 3, 5-di net hyl cycl opent adi enyl ) (1, 1, 8,
b%ﬁﬁ%fﬁﬁfﬁﬁﬁﬁﬁﬁwl toMlers) dPopertapl il PusthmyEyclopenta
zirconium dichl oride,
dismeily| Hetthypl Snées romgitimyi it He p8-dpestadbenyh) blh]l £8u8reny
tetra
1) meriopinilu, 8ilctiloydcHepent a[ b, h] f | uor enyl ) zi r coni um
SF- 1451 47 dichloride, . .
bi?g?e?%ub&ﬁﬁhbmylmmbhm&@@%@%35t€kHEED¥§E¥§L8939389E585£nta

.die%y&jRQE&?@EEhM%E}E%QEEQEQXHL9&9838§919$££ QrEMYN LELL Ceny

onium dichlori

l)F?%%ghxh%(ggggygzggépylene(3,5-dinethylcyclopentadieny

.1,8, 8-tetramet hyl - 1H, 8H-di cycl opent a[ b, h] f1 uor enyl ) zi r

-blgéﬁrgerﬁféFEﬁiﬁg?ﬂg}jmethylene(gﬁtert—butyl—S%ethylcyclOP
phenyli(ethylgnethylene(3;5-dinethylcyclopentadienyl)

en igigny ) (1,1, »8-tetramethyl-1H, 8H-dicyclopenta[b, h] fluo

8, 8-tetranet hyl - 1H, 8H di cycl openta[ b, h]fl uorenyl)zirco

renybheitCouighl didcldboride,
di phenyl nmet hyl ene( 3, 5- di met hyl cycl opent adi enyl ) (1, 1, 8,

is@pt@@ylidene(3,5—dimethylcyclopentadienyl)(l,l,8,8—tetram

ethyl—lH,8H-dicyclopenta[b,h]fluorenyl)ziréonium dichloride,

dibutylmethylene(3,5—dimethylcyclopentadienyl)(1,1,8;8~tetr
amethyl—lH,8H—dic§clopenta[b,h}fluorenyl)zirconium
dichloride,
¢yclohexylidene(3,5udimethylcyclopentadienyl)(1,1,8,8—tetra
methyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium |
dichloride,
dibenzylmethylene(3,S—dimethylcyclopentadienyl)(1,1,8,8—tet
ramethyl-lH,8H-dicyclopenta[b,h]fluorenyl}zirconium
dichloride,
phenylmethylene(3,5—dimethylcyélopentadienyl)(1,1,8,8-tetra

methyl—lH,8H—dicyclopenta[b,h]fluorenyl)zircoﬁium
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ranmet hyl -1 H, 8Hdi cycl openta[ b, h] fl uorenyl) zirconi um

SFthEﬁor'de
: - p-

tol yl met hyl ene( 3, 5- d|nethylcyclopentadlenyl)(l 1,

8 8-t 15
etranet hyl - 1H, 8H-di cycl openta[ b, h] fl uorenyl ) zi rconi um

di chl ori de,
ding&?j-_&éifluoromethylphenyl)nethylene(3,5-dimethylcycl
open

Pﬁ%}%iﬂyl %P%fiﬂe )éPﬁﬂf tufi%li?%mé% 2%’ : @ért'et%g défcyfclp?gr?tnatc?l[ebnyh (1,1

bls(n}trlfluoronethylphenyl)nethylene(s 5- di met hyl cycl
o%eﬁetramethyl 1H, 8H-dicyclopenta[b,h] fluorenyl) zirconium

adienyl)(1,1,8,8-tetranet hyl -1H, 84 di cycl openta[ b, h] fl
di@bl@niqu)zirconiun1dich|oride,
bi s(p-fl uorophenyl ) et hyl ene( 3, 5- di net hyl cycl opent adi e

p¥w%3ﬁl ) (methyl) methylene S5-dimethyl tad
, 8, 8- tet r arret hyI 8%—|— di cycl opeyntcaﬁfcb, h] efrl1 uaorleer?ylj) z

o %rs(n} uor hen 3net##§¥¢£§ééH? rﬁghnﬁ%%ﬁﬁqyeﬁﬁlﬁfqglu

" q&%ﬁé?%f?%ﬂranethyl 1H, 8H—d|cyclopenta[b h] fl uorenyl)z
|rco i um_di chl ori de,

- (Ehherlomedi %ﬁﬁ%ﬁﬁmQRQ%WFth%qﬁﬁhﬂﬂ&gﬁﬁdxﬁayﬁadﬂe1
8, 81 tlemragaettémlmiét HRH it 8 g egycd (G éntfauw efrfyl 1) eriemtyping um

zircon iumdichloride,
dldhkqnwhmlorophenyl)nethylene(3 5- di net hyl cycl opent adi e
nyl ) (
diphehyluittellearetd)s kbR dicgralorentaliknhf doneryl) 2 o

drcon 10 iumdichloride,

rarRsR-h, e RIRRE R #lelteny ) RSV opent

dichloride,

di—p—tolylmethylene(3,5~dimethylcyclopentadienyl)(1,1,8,8—t

etramethyl—lH,8H—dicyclopenta{b,h]fluorenyl)zirconium
dichloride,
bis(p—trifluoromethylphenyl)methylene(3,5~dimethylcyclopent

adienyl)(1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,h]fluoren

©yl)zirconium dichloride,

20

bis(m—trifluoremethylphenyl)methylene(3,5—dimethylcyclopent
adienyl)(1,1,8,8—tetramethyl~lH,8H—dicyclopenta[b,h}fluoren
yl)zirconium dichloride, |

bis(p“fluorophenyl)methylene(3,5~dimethylcyclopentadienyl)(

1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zircon
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yl)(1, 1,8, 8-tetranethyl -1H, 8H di cycl openta[ b, h] fl uoren
yl)zi rconiumdichl ori de,
sp-sigpyropyl i dene(cycl opent adi enyl ) (3, 6-di-tert-butyl -1
,8,8- 15
tetranethyl 1H, 8H—d|cyclopeﬁ%a[b h] f 1 uorenyl ) zirconi um
di chl ori de,
di but yl net hyl ene(cycl opent adi enyl ) (3, 6-di-tert-butyl -

iuml d8chloride, _ . .
8- tetranethyl 1H, 8H di cycl opent a[ b, h] f 1 uorenyl ) zi rcon

bigTh-4 El%%&%ﬁé’&i%&tg SEPRPeRy ALPSERYFYERPPERERYIEAYD) (

, 8, tra 1H, 8H-di cycl openta[ b, h] fl uor en
1r§r§é§_' gﬁp r#&egH dlcychpegta{b[h luorenylyz%rcon
di benz Ineth | ene(cycl opent adi enyl 3,6-di-tert-butyl -
iuT ﬁigh{orl e¥ (cy P yh( y

8-tetramethyl - 1H, 8H di cycl opent a[ b, h] f | uorenyl ) zircon
blﬁdﬁrsﬁlQﬁsphégylmethymende 3,5- dlmethylcyclopentadlenyl)(

phenylnethylene(cyclopentadlenyl)(S 6-di-tert-butyl -
1,1,8,8- teetmm:hpyLiﬁﬂsﬁbaga:w%@@ﬁaa@Lbhh%iwﬁéﬁwiercon

zirconium dichloride, 5
luﬁpa@ayhggﬂgghyl)nethylene(cyclopentad|enyl)(3 6-di-ter

bl%%gl?ﬁlggﬁ ﬁgkgfgﬁ%gxy%%né?§+g— mé€ﬁ5f5§%fhggﬁééﬁﬁéﬂ9&
th | en I n i enyl I -
b@—y?ééaquXginf %ggﬁgéﬁ%coﬁgﬁt;?d f] 13§§L§§fﬂszlon
, 8H—d|c clopenta[b h]fluorenyl)zi 10 rconium
1um; SHE
(phenyl)(ethyl)nethylene(cyclopentadlenyl)(s 6-di-tert
ertyert-butylphenyl)methylene (3, 5- -dimethylcyclopentadien

‘yl)(l,l,8,8—tetramethy1—1H,8H—dicyclopenta[b,h]fluorenyl)21

rconium dichloride,
isopropylidene(cyclopentadienyl)(3,6—di—tert—butyl—1,l,8,8~
tetramethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
dibutylmethylene(cyclopentadienyl}(3,6edi—tert—butyl—1,1,8,
8~tetramethyl~1H,BH—dicyclopenta[b,h]fluorenyl)zirconium
dichloride,
cyclbhexylidene(cyclopentadienyl)(3,6~di—tert—butyl~1,l,8l8
-tetramethyl-1H, 8H-dicyclopenta[b,h] fluorenyl) zirconium
dichloride,
dibenzylmethylene(cyclopentadienyl)(3,6~di—tert—butyl—l,l,8

,8~tetramethyl—1H,BH—dicyclopenta[b,h]fluorenyl)zirconium
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1-1,1,8,8-tetranet hyl -1 H, 84 di cycl opent a[ b, h] fl uor enyl
)zirc oniumdichloride,
S phehyl net hyl ene(cycl opent adi enyl ) (3, 6-di -tert-butyl -
1,1,8 15 49
, 8-tetramet hyl -1 H, 8H di cycl opent a[ b, hj f1 uorenyl ) zircon
- ium dichloride,
di - p-tol yl met hyl ene(cydl opent adi enyl ) (3, 6-di-tert-buty
dijchlqgride, _
,8,8-tetramet hyl - 1H, 8Hdi cycl openta[ b, h] fl uorenyl) zirc
promm wime th ehdof (s 1ddntadienyl) (3, 6-di-tert-but &r1,1,8,8
bls(p-trlfluoronethylphenyl)nethylene(cyclopentg'|enyI
-t dnethyl-1H, 8H-dicycl t i i
Cdi-tertobutyl-1, 1.8 s t et amet iyl - T Oag S SRy

dihild- s ddorenyl ) zi rconi um di chl ori de,
Jbis(rﬁ%r%%luoronethylphenyl)nethylene(cyclopentadienyl

(K, PG et vd eaer (syrdnpemFroiangi) dide fehépeat s but
b, h].f SE-1451 50 | uorenyl)zirconiumdichloride,

Y15ils (Lo 1 QidrespramEhyiet Hy BEndicyclopentadbe hy ) (8r6ng. ) zir
tert-

copdinn dichl®r8dest r amet hyl - 1H, 8H di cycl opent a[ b, h] f | uor
enyl) zirconiumdichloride, 5 |

(p?msgwﬂﬁHm@k@ghemﬁhhymbhﬁk@peigﬁeh@Q@@EQQE?@zlkiéiﬁtgki—bu
ert - ,

enyl ) zirconium dichlor
rc?5§9ﬁ-agkﬂﬁgggggylnethylene)(cyclopentadienyl)(3,6-di-
ert- :

3 8.,8>tetranethyl -1H 8H-di cycl openta[ b, h]flu -
(e B8hKo) o hg1 SRR E LR G et P EAGLeRYL) (3, 6-i-tetc-buty
i s(m chl orophenyl ) net hyl ene(cycl opent adi enyl ) (3, 6-di -
I—EeitgrS‘tEtIametKYz-lH, H-dicyclopenta[b,h] fluorenyl) zirc

tymuuyh;%y@r%e%rhﬁéﬁﬁgﬁfﬁﬁ?g%th§5b9h8¥8hggfﬂfﬁﬁPl@$§éH§i)zi

_onium dichloride,

diphenylﬁethylene(cyclopentadienyl)(3,6—di—tert—butyl—l,l,8
(S—tetramethyl—lH,8H—dicyclopenta[b,h]fluorenyl)zirconium
dichloride, |
di—p—tolylmethylene(cyélopentadienyl)(3,6—di—tert—butyl~1,l
,8,8~tetramethyl—lﬂ,8H~dicyclopenta[b,h]fluorenyl)zirconium
dichloride, |
bis{p—trifluoromethylphenyl}methylene(cyclopentadienyl)(3,6
-di—tert—butyl—l,1,8,8~tetramethyl—1H,8H~dicyclopenta{b,h]f
luorenyl) zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(cyclopentadienyl)(3,6

—di-tertnbutyl-l,1,8,8~tetramethyl—lH,8H~dicyclopenta[b,h]f
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butyl-1,1, 8, 8-tetranet hyl - 1H, 8H di cycl opent a[ b, h] fl uor

enyl| zi rconi um di chl ori de,
S]’E)"rg‘(%ﬂ-tert-butylphenyl)methylene(cyclopentadienyl)(3,6

-di-t 15 50

ert-butyl-1,1,8,8-tetranet hyl-1H, 8H di cycl openta[ b, h] f

luore nyl)zirconiumdichloride,

i sopropylidene(3-tert-butyl-cycl opentadienyl)(3,6-di-t
lygrenyl)zirconium dichloride,

utyl-1,1,8,8-tetranethyl-1H, 84 dicyclopenta[b, h]fluore
buﬁmgifluqﬂmmMQMﬁldmethMGm&(dﬂ%lopentadienyl)(3,6—di—tert—

di butyl net hyl ene(3-tert-butyl-cycl opentadi enyl) (3, 6-d
budydHl,1,8, 8~tetramethyl-1H, 85-di

Cbutyl-1.1.8 8-tetrameihyl <I'H S A oy BraSaiParh SAPPrEEYY)

1A rAR i Lum.di chl ori de,

ZIEyclgﬁgiéFF gﬁg?g?fg?t-ngyF-cyclopentadienyl)(3,6-di-
tert - : .

oisiiELporopheny by e BY el AYENOIFEy SR RILAL B, AT REubPEt-

b g&ﬁlﬁ_ F-1451 51 zirconi umdichloride,
Ydoerzyr fefryeERensthElr 1Bubyrdigrrépranadibnyl f1806edyl)
Jd-ter t-butyl-1,1,8,8
zireppanst Hyrhipir86edi cycl opent a[ b, h] f 1 uor eny
1) zirconi umdichl oride, 5
bl?N9?¥hm9thphenﬁlﬁetﬁyl656§YEY@Y@b@ﬁﬁﬁﬁﬁéh?Dykﬁﬂ§r§iﬂtért—
ert -

bubylyﬂ;1r34@rgetﬁéﬁéﬂﬁggf%%éghsﬁhg&EYSﬁgﬁggf@lP]Pi&&f@%yl)

enyl) ~ zirconiumdich :
z168BE ML) §0BL DY gBt hyl ene(3-tert-butyl - cycl opent adi eny
1) (3, ’

oL SRR SR bo B Loy Sy Petsl ERF T b ey ) 3688 e
bu 5 ¥ 3 S o0 B L ST e B BT St ey
zirconium dichloride,
bis{p—tert—butylphenyl)methylene(cyclopentadienyl)(3,6—di—t
ert—butyl—l,1,8,8—tetramethyl—1H,8H—dicyclopenta{b,h]fluore
nyl)zirconium dichloride, |
isopropylidene(3—tert—butyl—byclopentadienyl)(3,6—di—tert—b_

utyl—l,1,8,8—tetramethyl*lH,8H—dicyclopenta[b,h]fluorenyl)z

irconium dichloride,

_dibutylmethylene(3—tert~butyl-cyclopentadienyl)(3,6~di—tert

—butyl—l,1,8,8—tetramethyl“lH,8H—dicyclopenta[b,h]fluorenyl
)zirconium dichloride,
cyclohexylidene(3~tert—butyl~Cyclopentadieny1)(3,6-di—tert—

butyl—1,1,8,8—tetramethyl—1H,8H—dicyclopenta[b,h]fluorenyl)
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,6-di-tert-butyl-1,1,8,8-tetranethyl -1H, 8H di cycl opent
a[b,h ]fluorenyl)zirconiumdichloride,
) (ethyl)nethylene(3-tert-butyl-cycl opentadi enyl
RIS

-di-tert-butyl-1,1,8, 8-tetraket hyl - 1H, 8H di cycl opent a[
b, h]f luorenyl)zirconiumdichloride,
di phenyl nmet hyl enee(3-tert-butyl-cycl opent adi enyl ) (3, 6-

di -t er . .
Zﬁg%ﬁﬁwwlf}fai%£¥¥ﬁTanethyI-1H,8H-dicyc|openta[b,h]flu
Qren 1) zi rconium di chl ori de, 20
d4§%ﬁﬁ%%m%ﬁﬁ%%ﬂ$ﬁ(éﬁéegir@wﬁyaupypl@ycmapemeaanemyLﬁeaiSter
di-t

- | -
t?ﬁqﬁyﬂuﬂyﬁeﬁ,ﬁrgﬁgiﬁwﬁtawékhﬁh8HHd8Hydﬂ0péhea¢Btﬂﬂblﬁbieny
| uore nyl)zirconiumdichloride,
1 iigoentinmf Hiehdmeti kgl phenyl ) net hyl ene(3-tert-butyl -cyc
| open
phieagileeyh)(3n6ditbettrhutyL - byl 216 8H
di cyc SF-1451 52 Iopentg[b?%f%?ég§2%§#§§?$£é%fEngi tore

bugbqthQLg??a%?%ﬁ%Pﬁ§P¥%é%§r?ﬁé?ﬁ%V%%%%%@P%F?c%hf&v@€?%yl)

Fs(mtri

Zl%ggﬁgﬁvl?%%?%95?g?ert-butyl-1,1,8,8-tetranethy|-|H,8H-
nta[ b, h] fl uorenyl ) zirconiumdichloride, 5

gic | ope

(P Fg%glﬁm%gPsbh%ﬁéhyhﬁﬁﬁyBeﬁ@{3=b@¢yltmmgaepgmﬂammﬁmg&ﬂ(3,
-~ enyl

6‘@é:¥‘6ﬁ)%atri@letylbln Y1 8 1§ 1 8t Batet i plvet ys H-1d Sft Xhsared DRE, h)

nta[b ,h]fluorenyl)zirconiumdichloride,
fldpsémy T ) zior opiieny | J 0@t hyt eang( 3-tert - but yl - cycl opent adi

enyl)
SR ety e o M LTS
,6€§§%%@f%ﬂﬂﬂéyﬁuﬁbdJ§¥§D@é¥¥§$é¥ﬁ§fff§¥§ﬁd&f@gﬁfﬁ%@ﬂﬁ§¥b,h
Jfluorenyl) zirconium dichloride, '
(phenyl)(ethyl)methylené(3—tert~butyl—cyclopentadienyl)(3,6
—di—tert—butyl—l,1,8,8—tetramethylm1H,BH—dicyclopenta[b,ﬁ]f
luorenyl)zirconium dichloride,
diphenylmethylene%3—tert~butyl—cyclopentadienyl){3,6—di—ter
t—butyl~1,1,8,8~tetramethyl—1H,8H—dicyclopenta[b,h]fluoreny
1) zirconium dichloride,
di~p~tolylmethylene(3~tert—butyl—cyclopentadienyl)(3,6~di—t
ert—butyl—i,1,8,8—tetraﬁethyl—lH,8H—dicyclopenta{b,h]fluore
nyl)zirconium dichloride,
bis(putrifluoromethylphenyl)methylene(3—tert—butyl—cyclopen

tadienyl) (3, 6-di-tert-butyl-1,1,8,8-tetramethyl-1H, 8H-dicyc
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(3,6-di-tert-butyl-1,1, 8, 8-tetranethyl -1H, 8H di cycl ope
ntalb h]fluorenyl)zirconiumdichloride,
S@ﬂ%&@ﬁchlorophenyl)nEthyIene(3-tert-buty|-cyclopentam
enyl) 15 52
(3,6-di-tert-butyl-1,1,8,"8-tetranet hyl -1 H, 8H di cycl op
enta[b , h]fluorenyl)zirconiumdichloride,
bi s(p-tert-butyl phenyl)net hyl ene(3-tert-butyl-cycl open
lq&%ﬁggfb,h}flugée%yl)%ilconiﬁm dighloride, ey P
nyl)(3,6-di-tert-butyl-1,1,8,8-tetranmethyl-1H 8Hdicyc
bilsdpers r itfd[uo ofrielcngt ehehy i) meeniylendi(Ghkert dBut 20-cyciopen
i sopropylidene(3-tert-butyl-5-methyl cycl opentadi enyl) (

- ta8iiéngl) (3, 6-di-tert-butyl-1,1,8, 8-tetramethvl-1H, 8H-di
L byl 1R SRR ar Gy Rl opeht AT B CYe

i-tert-butyl-1,1,8,8-tetranet pent a[

, 8
‘ : o c Lde. .
lo%%b5?&?%%?E%Féﬁg%g??gggkgéggh?éggg%?ﬁﬁﬁgycIopentadieny

! - |
b*Si(g’t S?P?ESP%P%?i{“@FEYiLS{I?éﬁé?ﬁ%r?HF@#raye}/ep%%ﬁ%fwl)
(3 lf.Sg-14Sé 53. luoren I%zirconiun1dich|oride,
| 650%5 RYFT EFE%Bltér?‘%L‘J grranashiy E§cbbpehepcl epsthia [b

3, 6-
fhgflP@F?nbéi?ir§9&$8m8diehlanbdhyl-1H,8H-dicyc|openta[b

,h]fl uorenyl)zirconiumdichloride, 5
bigipehkybnephyhehpdth el éndusyte bt ARl HY] C¥ et DRSS B0k £y 1 )

1) (3,
(356ddite¢ftbuﬁw&141;1ﬁ%ﬁ%1@%Ef§$§€ﬁ%zJiﬁﬁ%ﬁ£ﬁfé§%f%§%ﬁf%[b

[b,h] fluorenyl)zirconiumdichloride,

,h?2@%?&@@&?Yifﬁ@%ﬁ&&ﬁ”éiéﬁﬁéQ£5€ﬁ@thylCyC|°pentadienyl)
bi§ﬂﬁ%{Hfgﬁ%ﬁﬁ%@#%#%éﬁfiéﬁﬁ{jﬁ%ﬁ%gﬁ{ﬁ${§§fé¥é?g§é§¥§§fgé§l)
(3ég{gﬁv%éééﬁﬁé%gfl??fP@f%ﬁﬁé%§§¥é£§§¥39§f§5?352§é?634§?2[b
;h]fluorenyl)zirconium.dichloride,
bis(m—chlorophenyl}methylene(3—tert-butyl—cyclopentadienyl)
(3,6—di—tert—butyl—1,l,8;8—tetramethylflﬂ,8H—dicyclopenta[b |
shlfluorenyl) zirconium dichloride,
bis(pntert-butylphenyl)methylene(3—tertnbutyl—cyclopentadie'
nyl}(3,6~di~tert—butyl—1,1,8,8—tetramethyl—lH,8H~dicyclopen
ta[b,h]fluorenyl) zirconium dichloride,
isopropylidene(3—tert-butyl—5~methylcyclopentadienyl){3,6~d

i—tert—butyl—l,1,8,8—tetramethyl@1H,8H—dicyclopenta[b,hJflu

-orenyl)zirconium dichloride,

dibutylmethylene(3—tert—butyl45—methylcyclopentadienyl)(3,6

edi—tertmbutyl—l,l,8,8~tetramethyl—1H,8H~dicyclopenta[b,h]f
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enyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl -1H, 8Hdi cy
clope nta[b, h]fluorenyl)zirconiumdichloride,

SQT% Qﬂyl)(nﬁthyl)nethylene(3-tert-buty|-5-nethy|cyc|op
entad 15 53
ienyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H, 8Hdic
yclop enta[b, h]fluorenyl)zirconiumdichloride,

henyl ) (et hyl ) met hyl ene(3-tert-butyl-5-nmethyl cycl open

léé%ﬁqgﬁgéircgggum dféhlor&de, Y ~y Y P
nyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H 8Hdicyc

cyicddre x tld[de s (F3-tremenplux il -Genietttydicy il opede ad28ny1) (3, 6-
di phenyl nmet hyl ene(3-tert-butyl -5-nethyl cycl opent adi eny

diltedt-butyl-1,1,8, 8-tetramethyl-1H, 8H~dicycl ta[b,hlfl
6-di-tert-butyl-1,1,8,8-tetra§éthyl-1H,§H¥8i8§gFogénfa}

u d@1)ﬂﬂﬂé®h§%¥%hah?%gggagkdichloride,

di - p-tol yl net hyl ene ert-butyl-5-nethyl cycl opent adi e

WA
e B0 P F o LB AT P aRBERYASTRLPRRF 85PN (3.
6_taL%, SF— 431 54 hifIuorenyIinrconiun1dich|oride,

Bits CEEEr PREYST dmee By PphehyPrREREY T éReBB-eéFychapgntsiim h)

et hyl . ‘ '
Llpperopéneadrenyipn( iehtipridet - butyl - 1, 1, 8, 8-t et r anet hy

| -1H, 8H-dicycl opentalb, h]fluorenyl)zirconium
phgnyﬁmgthyéens(3—tert—butyl—5—methylcyclopentadien 1) (3,6«

bis(n}trifluoronethylphenyl)nethylene(3-tert-buty¥-5-m

dietbyk-butyl-1,1,8,8~tetramethyl-1H, 8H-dicyelo ta[b,h]fl
cyclopentadienyf)(3,6-di-tertybutyT-l,1,8?8-t%$?a%%thy]

uoggﬂ %)z§gbghgﬁﬁlggggi§£pdglfluorenyl)zirconium
i chl ori de, -
(pBERY P hUPRIPIROVA TER Y LS =08 )1 e e TS YOS aat
adienyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H 8Hd
o Y S R LT BTTy T kol ey o7 s et b o ey L ope
bi s(m f] uorophenyl ) nmet hyl ene(3-tert-butyl -5-nethyl cycl -
nt%b%nglfluorenyl)zirconium dichloride,
(p*tolyl)(methyl)methylene(3~tert~butyl¥5—methylcyclopentad
ienyl)(3,6—di—tert-butyl—1,1,8,8—tetramethyl-lH,8H—dicyclop

enta[b,h]fluorenyl) zirconium dichloride,

(phenyl)(ethyl)methylene(3—tert~butyl-5—methylcyclopentadie

nyl)(3,6—di—tert-butyl—l,1,8,8—tetramethyl~lH,8H—dicyclopen

talb,n] fluorenyl) zirconium dichloride,

_diphenylmethylene(3~tert—butyl—5~methylcyclopentadienyl)(3,

-6—di—tert—butyl—l,l,8,8—tetramethyl—1H,8H~dicyclopenta[b,h]

fluorenyl)zirconium dichloride,

di—p-tolylmethylene(3—tert—butyl—5—methylcyclopentadienyl)(

3,6-di-tert-butyl-1,1,8,8-tetramethyl-1H, 8H-dicyclopenta[b, -
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adienyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H, 8Hd

icycl .opental[b, h]fluorenyl)zirconiumdichloride,
S§Hf4 - chl or ophenyl et hyl ene) (3-tert-butyl -5-net hyl cycl
‘open 15

adi enyl ) (3, 6-di-tert-butyl -241, 8, 8-tetranmethyl -1 H, B+ d

icycl opental[b, h]fluorenyl)zirconiumdichloride,

bi s(m chl orophenyl ) met hyl ene(3-tert-butyl -5-nethyl cycl

t . . . .
Bl ﬁgﬁ§?¥?§ﬁ§ﬁﬁqﬂ¥ﬁqfﬁﬁ?§Pffgf38,8-tetranethy|-IH,8H-d

lcycl .openta[b, h]fluorenyl)zirconiumdichloride, 20
b%ﬁEﬁiﬁﬁ%ﬁiﬂﬂﬁﬁﬁﬂt&w%ﬁyﬁrﬁéﬂW@F@H&@@Bﬂérﬁegﬁrputslnérm§thyl
cyclo

CYseraditashionys,) d 3die-darteptit-puty1 118 18 8t 6t tanenhpbh¥iH-1H,
8H di cycl opental b, h]fluorenyl)zirconiumdichloride,

_8H7?%$ymﬁﬂge@$adb3hﬂéﬂho&@hyﬂﬂ5iebbhﬁﬁmCHQ@ﬁmb@QH@Dy|)(3

) - I .

bisuap&za&uﬁbrbmét&y&ph%h??WﬁbBﬁbilHeﬁ@;?E§¥SEQE§@LQLHeBhyl

- ]fluo SF-1451 55 renyl)zirconiumdichlori

.cy%%%ggﬁggggg%§qw?%?ELEELtBEE¥£ﬁ§y?LT¥59¥?bQggggggggﬂyhllﬂr

i~tert-butyl-1, 1,8, 8- hyl - 1H, 8- dj cycl b
i e A T TR e SR

bigﬁégghex¥lidene 3-tert-butyl -5-ethyl cycl opent adi enyl ) (

luorophenyl)methylene(3-tert- utyl-5-methylcyclopent
i-tert-butyl-1,1,8,8-tetramethyl-1H 8Hdicycl opentalb,
adpppyy) (8r éngiyeertohiomldiehl & 8degtramethyl-1H, 8H-dicycl
di benzyl met hyl ene(3-tert-butyl -5-ethyl cycl opent adi enyl
ope(iBabb, h] fluorenyl) zirconium dichloride,
-di-tert-butyl-1,1, 8, 8-tetranet hyl - 1H, 8H di cycl opent af
bib (R}E1udBobber enyhe 2h{ CORL UM g £OLQLE FE. 5 -methy] £
phenylnethylene(S-ter%-butyI-5-ethy|c€cloﬁg%ta%i%%§ 3%en

adBefyd) (3, 6~di-tert-butyl-1,1,8,8-tetramethyl-1H, 8H-dicycl

-openta(b,h]fluorenyl)zirconium dichloride,

bis(p—chlorophenylmethylene)(3—tert—butylu5—methylcyclopent
adienyl)(3,6—di—tert~butyl~l,1,8,8—tetramethyl—lH,8H—dicycl

openta(b,h] fluorenyl)zirconium dichloride,

bis (m-chlorophenyl)methylene (3-tert-butyl-5-methylcyclopent

adienyl){3,6—di~tert—bUtyl-l,1,8,8—tetramethyl—1H,8H—dicycl
opentalb,h] fluorenyl)zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3—fert—butyl—5~methylcyclo
pentadienyl)(3,6~di~tert—butyl-l,1,8,8~tetramethyl—iH,8H—di
cyclopentaib,h]fluorenyl) zirconium dichloride,
isopropylidene(3~tert—butyl~5—ethylcyclopentadienyl)(3,6—di

—tert—butyl*l,l,8,8~tetramethyl—1H,8H~dicyclopenta[b,h]fluo
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or

i-tert-butyl-1,1,8,8-tetranethyl-1H, 8H di cycl openta[ b
h].flu orenyl)zirconiumdichloride,
SF("|c;r'?]eﬂ’r5h/l)(methyl)methylene(3-tert-buty|-5-ethy|cyc|open
tadie 15 55 '
nyl)(3,6-di-tert-butyl-1,1, 8, 8-tetranethyl -1H, 8H di cyc
| open ta[b, hjfluorenyl)zirconiumdichloride,
reﬁggé%E%E%%EER“%ELQEEQ{QS?e(3 tert-butyl-5-ethylcycl ope
enyl)(3,6-di-tert-butyl-1,1,8, 8-tetramethyl -1H, 8Hdi cy
dipusyémenhal bnblBroerenphizi +6eatupl diychbpentedi @0yl) (3, 6-
(phenyl) (et hyl ) met hyl ene(3-tert-butyl-5-ethylcycl opent =~

‘diadbem—butyl~l,1,8,8-tetramethyl—lH,8H—dicyclo%Fnta[b,?]fl

yl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-I1H 8H dicyc

uo@pall ) zakBohi iUt £AYL ) 24£ coni um di chlori de, ,
di phenyl et hyl ene(3-tert-butyl-5-ethyl cycl opent adi enyl

PP LSS (3107 b R Bk 2t Y R R g ot 35
imge9%£ SF-#%gl 5? luorenyl ) zi rconi um di chl ori de, .
PL5- POy mhe hy P efiet st tanretbyt v B sR AT Rl vstoraraim Heint1u

1)(3_. . , ,
°r¥BYé?Z%%??nkwmydeDh9¥ﬁ@ﬁietranethyI-1H,8H-dicyc|opent
a[b,-h ]fluorenyl)zirconiumdichloride, 5

diberzplneihylene bttt tptienyy ) -t dnh ey Stdwsrtthlitat v15- €, 6

thyl c : -
-djet epersady pay) ) (8, S-whictaidibpt vig I8 i & &rd-3d et iy ng £
-1H, 8 H-dicyclopenta[b, h]fluorenyl) zircori um

lu@&éﬂ&lyiighonium dichloride,
: bls(n}trlfluoronethylphen;?)nethylene(3-tert-buty|-5-e

endiihfechylone (35t ertobtyla - qRNA e PR ARy 160

H-.di opent al b, h] f1 uoren zi rconi um

. | , |
1—tde|1{'th—sou]toyde—’1, 18 R e iyl 13, 8}¥—Jicyclopenta [b,h] flu

Iori
bi szfluonophenyl)neth | ene(3-tert-butyl-5-ethylcyclo

Firconium d;chlorl‘e,
(phenyl)(methyl)methylene(3-tert—ﬁutylu5¥é£hylcyciopénfadie
nyl)(3,6—di—tert—butyl—1,1,8,8—tetramethyl—1H,8H—dicyclopen
ta[b,h]fluoienyl)zifconium dichloride,
(pwtolyl)(methyl)methylene(3—tert—butyl—5—ethylcyclopentadi
enyl)(3,6~di~tert—butyl~l,l,8,8—tetramethyl~lH,8H—dicyclope
nta[b,h]fluorenyl)zirconiuﬁ dichioride,

(phenyl)(ethyl)methylene(3—tert—butyl~5—ethylcyclopentadien

'yl)(3,6-di—tert—butyl—1,1,8,8—tetramethyl—lH,8H—dicyclopent

a[b,h]fluorenyl)zirconium dichloride,

-diphenylmethylene(3—tert—butyl—S—ethylcyclopentadienyl)(3,6

—di*tert—butyl—l,1,8,8—tetramethyl—1H,8H-dicyclopenta[b,h]f
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dienyl)(3,6-di-tert-butyl-1,1, 8, 8-tetranethyl - 1H, 8H di
cyclo penta[b, hlfluorenyl)zirconiumdichloride,
SEbls4(5r:‘{_‘rfluorophenyl)nEtherne(s tert-butyl-5-ethylcyclo

penta 15
di enyl ) (3, 6-di-tert-butyl -9, 8, 8-tetramethyl - 1H, 8H- di

cyclo pentalb, hIquorenyI)2|rconlun1d|chlor|de
bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -5-ethylcyclo

u ?%h?ﬂf€§r€°8queP%CB&P§Fd%?1'8 8-t etranet hyl - 1H, 8H d

di %clo ﬁentg E hIf uorenyl ) zirconi umdi chl ori de, 20.

IpPs E- YRGS BERERS I PrEeRY reRbr3-Peptbpleyrl epenbydiseyd) (

pent a

delénypr(csbetml felt BbBtyetLame8hglt bl aedhyyclob&taib, h
cyclo penta[b, hlfluorenyl)zirconiumdichloride,

] fhusEpnyel tibubylphedythiethykene(3-tert-butyl -5-ethyl c

. yclop

bienpadireAyLpEembtHy1pREAT DY z agetpyl
H-glc SF- 1451m57 yy%lopgnyg %lénﬁé?e%§%§2|rco%lﬁﬂﬁtﬁ&lc

YC?gggbgéeggggneé%fg- Fet AT RYEY opent abr Ery Ty e L1

5- @FLf?él-‘lcipgnga{lgt?gmmniﬂq BHESPRYEN SRR £ 1 uor en

b é % rconiumdichloride, 5
L3RBTt §i HhE AYPRARL BB eR Yt h Ry rp bt kel Ty Y ; Brefiby Ie
tert-
ycheopshtadieny Bk { 2t 6a¢1nettlnajﬂtt-11b’d;’8§}"l=*dl cycs o@ﬁrﬁm{mdﬂnyMH 8.
enyl) zirconiumdichloride,
H-@Slfc%ghaxqﬂltaiwﬁﬁ Bf Bushteveg hyt Oyedopent @b eyt )de3, 6- di -t
ert

blsn;erfﬂudmﬁp}seﬁylrmwénéh%ﬂ%ﬂm@&rmwawﬁta

- nyl)z 10 irconium.dichl ori de,

| dléi'hbﬁ)n(z:}” éﬁf‘&ﬂ’ﬂ@f@iﬁl@f" 1malt i‘@/l §y§étolpa%1§wleri}ﬂ %@F’-’cﬁcydlo

3penta[b h]fluorenleerconlum dlchlorlde,

bls(mnfluorophenyl)methylene(3~tert—butyl—5—ethylcyclopenta
dienyl)(3,6—di—tert—butyl—l,1,8,8-tetramethyl—lH,8H—dicyclo

penta[b,h]fluorenyl)zirconium dichloride,

: bis(p-chlorophenylmethylene}(3—tert-butyl—S»ethylcyclopenta

dienyl)(3,6—di—tert—butyl—1}l,8,8—tetramethyl?1H,8H—dicyclo
pentalb,h] fluorenyl) zirconium dichloride,

bis(m—chlorophenyl)methylene(3—tert~butyl-5—ethylcyclopenta

dienyl) (3, 6-di-tert-butyl-1,1,8, 8- -tetramethyl-1H, 8H- dlcycld
" penta b, h]fluorenyl)21rcon1um dichloride,

-bis(p—tert—butylphenyl)methylene(3—tert-butyl—5~ethylcyclop

entadienyl) (3, 6-di-tert-butyl-1,1,8,8-tetramethyl-1H, 8H~diec
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-butyl-1,1,8,8-tetranet hyl - 1H, 8H di cycl openta[ b, h]fl uo
renyl )zirconiumdichloride,
sEhenyl met hyl ene( 3, 5-di met hyl cycl opent adi enyl ) (3, 6-di -t

ert-b 15
utyI-1,1,8,8-tetranethy|-1F§§F+dicyclopenta[b,h]fluore

nyl)z irconiumdichloride,
(phenyl) (net hyl ) net hyl ene( 3, 5-di et hyl cycl opent adi enyl

NBbitalb, h] fluo i i - i
Y -gﬁiteﬁg-ﬁuéylFf?f?%}é?%éng%g 9ﬁ9Tﬁ?§ﬁggrcyclopenta[

P BBy P et Ry ey 5 18P arhefihg ey 3pEnear sy b

1) (3,
tYg‘gif-%'értsfﬁﬁwlamf?’ﬂéréﬂt efirgieyRyPrenteiticdnt félopenya) zi

[b,h] fluorenyl)zirconiumdichloride,
roophaRy dicatlryiyaet hyl ene( 3, 5- di met hyl cycl opent adi enyl )

(3, 6-
didutyémethyiphel3158d8meehyanpthybedta8ledi,cychppent ak brt -
, h]f1 SF-1451 58 uorenyl)zirconi um di chl oride, .
bud?g?EDiLH?BhYEEBQﬁétﬁyﬁLﬂﬁ§BMLQXEbePSEEQQé?BYEQE?m@ighyl)
zirBHhY binlal-B1 8zt gLy anet hyl - 1H, 8H di cycl openta[ b, h] f | uo

renyl ~)zirconium8ichloride, 5

cydioRekgh YLERLYY] 80G(2, Br 0l SLINLEXCLOPEN A SN AL % & s
rg-guayl-1,1,8,8-tetranethgl-lH,8H;dicyclopenta[b,h]fl
utyorénis §t §zrpEeRneR Bl chll ofHudicyclopenta [b, h] fluorenyl) z
. bis(p-trifluoronethyl phenyl) et hyl ene(3, 5-di met hyl cycl
lrgpehpm dichloride, _ :

adienyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H, 8Hd

~ dibeyzylmdOhphemt a3 b5-hd fheron ey zopeonidia sy cht oy 6dei—tert

bi s(mtrifluoronethyl phenyl)nethyl ene(3, 5-di net hyl cycl
mbﬁﬁ&i&l,l,8{Sftetramethyl~1Hl8HfdicyclopentaEb,h]fluorényl

)zirconium dichloride,

'phenylmethylene(3,S—dimethylcyclopentadienyl)(3,6—di—tert—b

utyl—l,l,8,8—tetramethyl—lH,8Hmdicyclopenta[b,h]fluorenyl)z

‘i1rconium dichloride,

(phenyl)(ﬁethyl)methylene(3,5-dimethylcyclopentadienyl)(3,6
—di—tert-bﬁtyl—l,l,B,8—tetramethyl—1H,8H—dicyclopenta{b,h]f
luorenyl) zirconium dichloride, |
(p—tolyl)(methyl)methyléne(3,S*dimethylcyclopentadienyl)(3,
6;di—tert-butyl~1,1,8,8—tetramethyl—lH,8H~dicyclopenta[b,h]
fluorenyl)zirconium dichloride,
(phenyl)(ethyl)methylene(3,5—dimethylcyclopentadienyl)(3,6—

di—tert-butyl—l,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,h]fl
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adienyl)(3,6-di-tert-butyl-1,1,8,8-tetranethyl-1H, 8Hd

icycl openta[b, h]fluorenyl)zirconiumdichloride,
SHyild@3- f | uor ophenyl ) net hyl ene( 3, 5- di net hyl cycl opent adi e

nyl)( 15 58

3,6-di-tert-butyl-1,1,8,8-tetranet hyl -1H, 8H di cycl open

ta[b, h]fluorenyl)zirconiumdichloride,

bi s(m fl uorophenyl ) et hyl ene( 3, 5- di net hyl cycl opent adi e
uogeny(l ) zirconium dichloride,

3,6-di-tert-butyl-1,1, 8, 8-tetranethyl-1H, 8H di cycl open
dlpapnylmbkhymenemsl5zuﬁaeﬁhy1b9b@bb@hta@ie891 (3, 6-di-tert

bi s( p- chl or ophenyl net hyl ene) ( 3, 5- dlnethylcyclopentadle

-baykie1,1,8, 8- tetrameth 1-1H, 8H-dicyclo [b,h]f 1
- 3,6-di-tert- butyl -1, g 8- tetranEtK ﬁ Een E#dlcic%%%gﬁny

E? %Z|rcon|un1d|chlor|de,
é?s nluﬂl%&%%%é%%b fret hyl ene( 3, 5- di net hyl cycl opent adi e

dl%')C%lY%@?th&?g)F (3, §-$1BSEBYF SHELAPPOERAREPYT Y21 pirte
tal SE-1451 59 h]fluorenyl)zirconiumdichloride,

rtBPgEylrér@ Bu?yFﬁﬁéﬁvﬁyhﬁ@niﬁeﬁatglgyﬁlﬁ@ehya&ycmbﬁkwmren
adi en

ylyejggosidn- dechlbuige; 1, 1, 8, 8-t et ramet hyl - 1H, 8H- di cycl
opent a[b, h]fluorenyl)zirconiumdichloride, 5

-bls$pptopynude@méﬁyynpp@ﬂyaﬂmgﬁuyléﬁe63ﬁ5vdﬂmé{mym&§%m6aent

zirco. niumdichloride,

7 adﬂéﬁﬁlY'EESh&lE@§£€¥EﬁQPfDEaﬁ'@nyl%éérghé%ﬂyfyiéléﬁ”&%@@cl

[)zir coni um di chliorid

op@MEé?ﬂe§%£%%§%§§ %? g%f&ﬁegyégiorldd|V|nyIquorenyI
blgl bepzykwépg$§%§fgﬁéﬁﬁf“Iaé‘t {20l (5, £ §lne Wy e SPene
adlenyl)(3,6—dl~tertubuty1—1,1,8,8~£etramethy1-1ﬂ,8Hudlcyc1
Openta[b,h]fluorenylfzirconium dichloridé,
bis(pmfluorophenyl)methylene(3,5—dimethylcyclopentadienyl)(
356—di—tert—butyl—1,l,8,8—tetramethyl—1H,8H—dicyclopenta[b,
h} fluorenyl)zirconium dichloride,
bis(m—fluorophenyl)methylene(3,5Fdimethylcyclopentadienjl)(
3}6—di~tert—butyl—1,1,8,8—tetramethyl—lH,8H—dicyclopenta[b,
h]fluorenyl)zirconium dichloride,
bis(p~chloropheﬁylmethylene)(3,5—dimethylcyclopentadienyl)(
3,6—di~tert—butyl—i,1,8,8—tetramethyl—1H,8H—dicyclopenta[b,
h]fluorenyl)zirconium dichloride,
bis(mfchlorophenyl)methylene(3,5—dimethylcyclopentadienyl)(

3,6-di-tert-butyl-1,1,8,8-tetramethyl-1H, 8H~-dicyclopenta [b,
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rniPﬂy

rconi um di chl ori de,
phenyl net hyl ene( cycl opent adi enyl ) ( 3, 6-di vi nyl fl uor enyl
SFy2idbd oni um di chl ori de, 15
(phenyl) (et hyl ) met hyl ene( &=l opent adi enyl ) (3, 6-di vi ny
| fluo - renyl)zirconiumdichloride,
(p-tolyl)(nmethyl)nmnmethyl ene(cycl opent adi enyl ) (3, 6-divin
ylflu orenyl)zirconiumdichloride,
h]Féh@ﬁ?nyéé?hybpneumyHEQQLcyrﬁepentad|enyl)(3 6- di vi nyl
fluor 20 enyl)zirconiumdichloride,
bidi{pheaytaptibyl phetey Ehepent agé eys )4 Bnbtighy Vi Ryl ddatar 8 en
yl)zi rconiumdichloride,
19ic3petak ytaeth Leyel . B Oy 4
g 2ny‘°> e e h e ol o PRE 4R TR gD P NG M ene

a[? El&&kéh??@??ﬁ&@%k&ﬁ ?g&ﬁfEEfglene(CyCIopentadlenyI

aorenyl)zirconrum di chl ori de

ri.flu hylene cycl o entadlenyl
lS%ﬁ@%Y%%?ﬁ EYPEOPEROTS oo Ebh i et br oy D) 2hrco
bisé -fIuorophenyl)nethylene(cyclopentadlenyl)(S 6-div
$chiobE@ayl ) zi rconi um di chi ori de,
bi s(mfl uor ophenyl ) net hyl ene(cycl opent adi enyl ) (3, 6-di v

,dlb@?YimetMml@quQymlcpmmtﬂdxbmyﬂbr3ﬁﬁ%lelnylfluorenyl)21r

bi s( p- chl or ophenyl net hyl ene) (cycl 6pent adi enyl ) (3, 6-di v

contwyh fdiléhlswt@ayl ) zi rconi um di chl ori de,
bi s(m chl or ophenyl:) net hyl ene(cycl opent adi enyl ) (3, 6-di v

'cyélbﬁéxylidene(cyclopentadienyi)(3,6—divinylfluorenyl)zirc

onium.dichloride,

dibenzylmethylene(cyclopentadienyl)(3,6—divinylfluorenyl)21

rconium dichloride,

-phenylmethylene(cyclopentadienyl)(3,6~divinylfluorenyl)zirc

onium dichloride,
(phenyl)(methyl)methylene(cyclopentadienyl)(3,6—divinylfluo
renyl)zirconium dichloride, |
(p-tolyl)(methyl)methylene(cyclopentadienyi)(3,6mdivinylflu
orenyl) zirconium dichloride,
(phenyl)(ethyl)methylene(cyclopentadienyl)(3,6rdivinylfiuor
enyl}zirconium dichloride, |
diphenylmethyléne(cyclépentadienyl)(3,6—divinylfluorenyl)21
rconium dichloride{
dimp-tolylmethylene(cyclopentadienyl)(3,6—divinylfluorenyl)

zirconium dichloride,
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| uorenyl ) zirconi um di chl ori de,

bi s(p-tert-butyl phenyl) nmet hyl ene(cycl opent adi enyl ) (3, 6
SF M%H nyl fl uorenyl ) zi rconi um di chl ori de, 15

i sopropylidene(3-tert-butyl -cycl opent adi enyl) (3, 6-di vi

nyl fl1  uorenyl)zirconium diThl ori de,

di but yl net hyl ene(3-tert-butyl -cycl opent adi enyl ) (3, 6-d

vinyl fluorenyl)zirconium dichloride,

QY G l.idene(3-tert-b | - | opent adi eny] ) (3, 6-djvV
b1 e Ry L Bh Rt e iR YR RrT aeC TSNt PeRi ) Vs, 6
di ben met hyl ene(3-tert-butyl -cycl opentadi enyl ) (3, 6-d

Reartabt T PRSI S Tt
'_phen¥lnethylene(B-tert-butyI-cyclopentadienyl)(3,6-div
bipdprtrifispeapeihyipbenvii uéthy bendécyShogditadilenyl) (3, 6
(phenyl) (et hyl ) net hyl ene(3-tert-butyl -cycl opent adi eny
—-diy{ 8yl fbudirenny) £ivosebyh)dzénteni gy di chl ori de,
(p-tolyl)(methyl)nmethyl ene(3-tert-butyl-cycl opent adi en
bi¥l(beBluobofh¥hPY) hétioy LEYE ) &) & COH &R 0F [ 8186-Pi v
(phenyl)(g?hyl n%th%?%ne(S%t%rt- uty|‘-g §%¥gégﬂ$%d?%%§Tylf

| )(ethyl )m Lert-but yl - cycl opent ad
L P e Ry ancl o TR L85ty cycl opent adi enyl ) (3, 6-d

S I I e

1 -di vi_ 10 nyl f|l uorenyl)zirconiumdichloride,
BT STBH FHE ot SRt HA ) et hyl ene(3-tert-butyl-cyc
i open N : : :

bis(p—chlordphenylmethylene)(cyclépentadienyl)(3,6—divinylf

luorenyl)zirconium dichloride,

'bis(m—chlorophenyl)methylene(cyclopentadienyl)(3,6—divinylf

.luorenyl)ziréonium dichloride,
bis{p—tert—butylphenyl)methylene(cyclopentadienyl}(3,6~divi
nylfluofenyl)zirconium dichioride,
iéopropylidene(3—tert—butyl—cyclopentadienyl)(3,6—divinylfl
uorenyl) zirconium dichloride,
dibutylmethylene{3—tert-butyl—cyclopentadienyl)(3,6—divinyl'
fluorenyl)zirconium dichloride,
cyclohexylidene{3—tert—butyl—cyclopentadienyl)(3,6—divinylf
luorenyl)zirconium dichloride,
dibenzylmethylene(3—tert—butyl—cyclopentadienyl)(3,6—diviny

lfluorenyl)zirconium dichloride,

‘phenylmethylene(3—tert—butyl—cyclopentadienyl)(3,6—divinylf

luorenyl) zirconium dichloride,
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tadi enyl) (3, 6-divinylfluorenyl) zirconiumdichloride,

bi s(mtrifluoronethyl phenyl)nethyl ene(3-tert-butyl-cyc
SH.Op tadi enyl ) (3, 6-divinylfluorenyl) zirconium

di chloride, 15

bi s(p- fluorophenyl)nethylené%s tert-butyl-cycl opent adi

enyl) (3,6-divinylfluorenyl)zirconiumdichloride,

bis(n}fluorophenyl)nethylene(s tert- butyl cyclopentad
i chl

b| s(p- céwni?b eny%ﬁ{ajteh%%r _yt) %th éjr lftyﬁ LV 88&&?&’& ’

5-E 3, d|V|nyIquoren [) _zirconi'um di chl ori de,
kﬁ%ﬁﬁﬂi%ﬁéﬁ é{§h@éFF‘%htyl cycl opent adi
(3, 6 d|V|nyIquorenyI) zirconi um di chl ori de,

Hn@&%y% Stly rshemienee nHeatetatydrcysdopentpciepsi ) (3
tadi e nyI)(3 6- d|V|nyIfIuorenyl)2|rconlun1d|chlor|de
Q§d;pm§yhﬁzuorenyl)21rcon1um dichloride,

i sopropylidene(3-tert-butyl-5-methylcycl opentadienyl) (
(pRebryd ) (ietingl) tletor e ryik)zi- t@%l—%ﬁﬁ\t@ﬂlﬁ'& No@entadienyl) (3

di but yl net hyl ene(3-tert-butyl -5-nmethylcycl opent adi enyl

~dli3n§1 rdhbirayhAl 9&%@$&Lﬁ!a&eau%&&ﬁgoh'Of'de 5
cyclohexy |dene83 tert-butyl-os- mef hyl'cycl opent adi enyl)

A e e LB L O T R8BS 1L (Bafriyiny

di, vt nyl 1] di chl ori d
- lflﬁéﬁﬁpxieﬁ§¥éﬁ egm?éﬁﬁﬂﬁa%ibééoﬂé?ﬂLlL§c|852nfad.eny|)

6 10_di vinyl fluorenyl)zirconiumdichloride,
dl(ﬁﬁéﬁ}wimﬁﬁbwippﬁéﬁnyﬁéﬁepgtyércyb@pyenﬁadeenyntya;6pelv1 |

nt adi ,
nylfluorenyl) zirconium dichloride,

bis(p—t;iflUgromethylphenyl)methylene(3*tert—butyl—cyclopen
tadienyl)(3,6—divinylfluqrenyl)zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(3-tert—5utyl—cyclopen
tadienyl) (3,6~divinylfluorenyl) zirconium dichloride,
bis(p—flqorophenyl)methylene(3—tert-butyl—cyclopentadienyl)
(3,6-divinylfluorenyl)zirconium dichloride,
bis(m—fluorophenyl)methylene(3—tertfbutyl—cyclopentadienyl)
(3,6—divinylfluorenyl)zirconium dichloride, |
bis(p—chlorophenylmethylene)(3—tert~butyl—cyclopentadienyl)
(3,6—divinylfluorenyl)zirconium'dichloride,
bis(m~chlorophenyl)methylene(3—tert—butyi—cyclopentadienyl)
(3,6-divinylfluorenyl)zirconium dichloride,

bis(p—tert—butylphenyl)methylene{3—tert~butyl—cyclopentadie

- nyl) (3, 6-divinylfluorenyl)zirconium dichloride,
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enyl ) (3, 6-divi yIfIuorenyI)Z|rconlun1d|chlor|de
(p-tolyl)(methyl)nmethylene(3-tert-butyl-5-nethyl cycl op
tad ienyl)(3,6-divinyifluorenyl)zirconium

dlchlorlde 15

(phenyl ) (et hyl ) met hyl ene( 3- %%rt- but yl - 5- met hyl cycl open
tadie nyl)(3,6-divinylfluorenyl)zirconiumdichloride,
di phenyl et hyl ene(3-tert-butyl-5-nethyl cycl opent adi eny

i.sgbldpyafathll Eykékéffﬁggéﬁ%gbh‘:g%? #ﬂ928§§?66e§%58?96 -d
lvB%?%%?PPFFPﬁé 6L ROk B o PRSP anel 3. Lert - bt vi . 5-m

et hyl ‘
dipptydpertidreay Py tere-arevhybrnebhehgyrippenhadienyl) (3,6
di chl ori de, '
-dBN§@WiiﬂDbtaoybheihybphamyﬁinhlhyieae(3-tert-butyl-
et hyl
cycyohepent adhenyl-} &3t 6badt YL nyhé Ry EoYL) BhELOAEYEN Y1) (3, 6-
di chl oride, } SF-1451 63

dlbh§9@fﬁhggéﬁpbfaykésﬁiﬁml8?§§§o£§&é butyl - 5-met hyl cycl

opent adi enyl di'vi nyT fluorenyl) zi rconi um

dlgéﬁ?k$¢% op 2 yI %Ey?%%%(% T%ﬁ?y£%¥§}°%eﬂ%?%§?%§%h(3

o gy PERSPEA P P L LS STl 7 reontum

bisi@ p- chl or ophenyl net hyl ene) (3-tert-butyl -5-net hyl cycl

phegpy etlaﬂl@ftﬁ‘d3r@estdbwth%$+m@¢1evmyql¢m@mtmnenyl) (3,6~
di chl ori de,

dibigfhfbmmwphqummlmsoxmé but yl - 5- met hyl cycl
opent adienyl) (3, 6-divinylfluorenyl)zirconium

(plieweil prietehyl)methylene (3-tert-butyl-5-methylcyclopentadi
bi s(p-tert-butyl phenyl)nethyl ene(3-tert-butyl -5-net hyl

,‘enyyptp éihiﬁﬁﬁﬁﬁkfﬁB@éﬂ§ﬁﬁ&f&é%ﬂbﬂﬁIdggﬁiggggércon|um

dichlorid

(p- tolyl)(methyl)methylene(3—tert—butyl—S"methylcyclopentad

ienyl)(3,6~divinylfluorenyl)zirconium dichloride,

(phenyl) (ethyl)methylene (3-tert-butyl-5-methylcyclopentadie

nyl) (3, 6-divinylfluorenyl) zirconium dichloride,

diphenylmethylene(3~tert—butyl—5~methy1cyclopentadienyl)(3,

6~divinylfluorenyl) zirconium dichloride,

- di-p-tolylmethylene (3-tert-butyl-5-methylcyclopentadienyl) (

3,6-divinylfluorenyl) zirconium dichloride,

“ bis(p~trifluoromethylphenyl)methylene(3—tert—butyl—5—methyl

cyclopentadienyl)(3,6—divinylfluorenyl)zirconium dichloride,
bis (m-trifluoromethylphenyl)methylene (3-tert-butyl-5-methyl

cyclopentadienyl)(3,6~divinylfluorenyl)zirconium dichloride,
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i sopropylidene(3-tert-butyl-5-ethylcycl opentadienyl) (3
,6-di  vinylfluorenyl)zirconiumdichloride,
syl met hyl ene(3-tert-butyl -5-ethyl cycl opent adi enyl)
(3, 6- divinyIfIuorenyl)zircgglun1d|chlor|de 15
cycl ohexyl i dene(3-tert-butyl=-5-ethyl cycl opentadi enyl) (
3,6-d ivinylfluorenyl)zirconiumdichloride,
di benzyl met hyl ene(3-tert-butyl-5-ethyl cycl opent adi enyl
b @& 1o %ﬁ%&&ﬁ%%@&%@ﬂ%&é'@QQ%E%WEQE§EL@th%h lcxcﬁy?ent

phenyl met hyl ené(3-tert-butyl-5-ethylcycl opentadie
IV I 2|rcon|un1d|c
é?e n |%(§édﬁ%hfﬁé%ﬁ%ﬁéﬁé€% et OE&P?i %}R§F8§clopen
bt di IVI IquorenyI)2|rcon|un1d|chlor|de
% %ﬂyP§Fﬁéﬁﬁyﬂq #@ﬁ@d§-F§FF Butyl-8-BER)VAGEFbpRENt
ntadl enyl (3, 6-divinylfluorenyl)zirconium
Q$qgmldr3dé dgplpg@fl@@renyl)21rcon1um dichloride,

(phenyl) (et hyl ) met hyl ene(3-tert-butyl-5-ethyl cycl opent
bigdiperhlpkppBebydimeithyllEhedn 8ryEYrzi-boarilum-techldeydBopent
di phenyl net hyl ene(3-tert-butyl -5-ethyl cycl opentadi enyl

adiedyd) (8, er-aybthyorenyl a1 ¢on-uahdlahh9EhUBri e,
di - p-tol yl met hyl ene(3-tert- butyl 5- et hyi cycl opent adi en

bl%'h@%hlo§o?h¥h9¥lREHHBE@XEX E'Hﬂkggcglﬁétgg%cyc%o%ent

bi s(p-triffuoronethyl eny yl ene tert
adg_@}{k? gc%gggggggi%w 3,63 nyk flugrenyl)zirconium .

dIVI
Z1rC
bIS Iuo th | phenyl ) net hyl ene(3-tert-but
Hﬁfggfg uty p geth%l%ne(Bytert(butyl 5-meg£ylcyclo
flu

clopentadlen 1) ( 3 6- di vi nyl orenyl ) zi rconi um
peapgﬂp@pyaé lelnylfluorenyl)21rcon1um dichloride,
isopropylideng(3—tert—butyl—S—ethylcyclopentadienyl)(3,6-di
vinylfluorenyl) zirconium dichloride,
dibutylmethylene(3—tertmbutyl—Sfethylcyclopentadienyl)(3,6—
divinylfluorenyl)zirconium dichloride,

cyclohexylidene(3—tert—butyl—5~ethylcyclopentadiényl)(3,6—d

ivinylfluorenyl)zirconium dichloride,

1dibenzylmethylene(3—tert—butyl—5—ethylcyclopentadienyl)(3,6

—divinylfluorenyl) zirconium dichloride,

phenylmethylene (3-tert-butyl-5-ethylcyclopentadienyl) (3, 6-d

ivinylfluorenyl)zirconium dichloride,

(phenyl)(methyl)methylene(3—tert—butyl—S—ethylcyclopentadie
nyl) (3,6~divinylfluorenyl)zirconium dichloride,
(p—tolyl)(methyl)methylene(3—tert~butyl~5~ethylcyclopentadi

enyl) (3, 6-divinylfluorenyl)zirconium dichloride,
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bis(p-fluorophenyl)nethylene(3-tert-buty|-5-ethy|cyc|o‘

penta dienyl) (3,6 -divinylfluorenyl)zirconium
SEdildi¥llor i de,

bi s(m fl uorophenyl ) nmet hyl en®{ 3-tert-butyl-5-ethylcyclo

penta dienyl)(3,6-divinylfluorenyl)zirconium

di chl oride, 15 ,

bi s( p- chl orophenyl net hyl ene) (3-tert-butyl -5-ethylcyclo

'_(pﬁéﬁwé)(@t@wynpezh@ldheuayteruObenyu}EFetbplupmlopentadien

di chl ori de, :
y1Di(8( rahlvangpienyk pael hyl esefBuiedt chubyl d6; et hyl cycl o
penta dienyl)(3,6-divinylfluorenyl)zirconium
diphehl0hkbd8y1ene (3-tert-butyl-5-ethylcycl dienyl) (3,6
S T T I R A A

-k 0p129,804a0h §OYLAL R GrdhYLRYLLL Yor eny!) 21 r coni um

1 sopr | i dene( 3, 5-dj net hyl cycl opent adi enyl ) (3, 6-di vin
i B R PER G e d3n i b ey b gLy LeveTopertadtenyl) (3
dibutylnethylenei3,5-dingthylpyclopentadienyl)(3,6-div

Ay VEDYLGoRRASNY 21 EEBAPRIVE] @bt pBEJe SF- 1451 65
cycl ohexyl i dene( 3, 5- di net hyl cycl opent adi enyl ) ( 3, 6- di vi

bigypftrifbrenyhezhytonenyl phebhptéde(3-tert-butyl-5-ethylc

di benzyl net hyl ene( 3, 5-di'net hyl cycl opent adi enyl ) (3, 6-di
yclopghtadli @ayenyB) @+acenh WiF thehewyl deirdonium dichloride,
phenyl et hyl ene( 3, 5- di net hyl cycl opent adi enyl ) (3, 6-di Vi

biBYhitri HOGERYLS Zh 9@@& ' ' —tert- -5
l(ghen§%)(nethyl)n%t ylﬁg%?%§g$%$%§§ %I%@% é%g::% |é%§ﬁylc

B TR NG .

bié2§§f1&825$€éﬁ§fy$£éé§féﬁ¥l%3%é£¥!%$¥§fu§!gé§§f¥§clopenta

dienyl)(3,6—divinylfluorenyi)zircéﬁium dichloride,
bis(m—flgorophenyl)methylene(3—tert~butyl—5-ethylcyclopenta
dienyl) (3, 6-divinylfluorenyl)zirconium dichloride,
bis(p—chlorophenylmethylene)(3—tert—butylf5—ethylcyclopenta
dienyl)(3,6—divinylfiﬁorenyl)zirconium dichloride,
bis(m—chlorophenyl)methylene(3—tert—butyl—Suethylcyclopenta
dienyl) (3, 6-divinylfluorenyl) zirconium dichloride,
bis(p—tert—butylphenyl)methylene(3—tert—butyl—S—ethylcyclop.
entadienyl) (3, 6~divinylfluorenyl)zirconium dichloride,
isopropylidene(3,5—dimethylcyclopentadienyl)(3,6~divinylflu_
orenyl)zirconium dichloride, |
dibutylmethylene(3,5—dimethy1cyclopentadienyl)(3,6~divinylf

luocrenyl)zirconium dichloride,
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(phenyl) (ethyl)nethylene (3,
5- d|nethylcyclopentadlenyl) (3,6- divinyifluorenyl)
SEi¥Yevhi um di chl ori de,
di phenyl net hyl ene( 3, 5-di net &yl cycl opent adi enyl ) (3, 6-d
vinyl fluorenyl)zirconiumdichloride, 15
di - p- tonInetherne(S 5-di net hyl cycl opent adi enyl ) ( 3, 6-
di_vin yIquore ) zi rconium di chl ori de,
C%ﬁ%ﬂﬁ?%& Aesis wét Ry rshéNyCyreORpREAd ens 1 i Fefhyii eyoy 1 £l
opent_ adi enyl) (3, 6-divinyl fluorenyl)zirconi um
uafiesilordigeonium dichloride,
bis(mtrifluoronethyl phenyl ) met.hyl ene(3, 5-di net hyl cycl
dﬁ?ﬁﬁﬁyLmﬁihylen¢|BCB aldewhgyb&bu@p@ﬁybhzEﬁygmIgnB divinyl
i chloride

fﬂﬂdﬁé&yﬁh@g&@@hqumlh&%bﬁﬁ&%a%(3 5- dlnethylcycIODentadle
nyl ) ( , 6-di vi nyl fl uorenyl) zirconi um di chl ori de,

| pﬂgﬁymﬂ-ah@qrgehgnx'p TRERNL oL B AL OBl L £y £50ReRt 8L 1 |

P Vihyl ore Zireonam d

| UOEFS€i§5HF8P86H@n9FﬁB9H§Fgﬁe)(3 5- di met hyl cycl opent adi e «

6- d|V|n¥Iquoren yl) zi rconi um di chl ori de,

Yy
PEP§@&Q&WP6P§&%@§ hykepayBeRct3msthy heyayPpgot agennsti é3, 6
nyl)( _ 3,6-divinylfluorenyl)zirconiumdichloride, 5
“d%WQPwlﬁéﬂprbuVyDphenyh}nmtﬁybhhetsdé di met hyl cycl opent
adien yl)(3,6-divinylfluorenyl)zirconiumdichloride,

| prsomympymedEQE(mgthppeﬂéaﬂ;sndhméﬂhﬁléyiléﬁeﬁeaafé@ypy

hyl -

6- div@n%@fl@bféﬁyﬂ[919&@&@68[Ql@ii599&§nyl)Z'rcon'Um

di chl ori de, 10 di butyl net hyl ene(cyclopentadlenyl)(l 1,
pﬁeﬁyi? é@h?f%ﬁgﬁﬁ§¥éne(3 5~ dlmethylcyclopentadlenyl)(3 6-

lelnylfluorenyl)z;rconlum dichloride,
diphenylmethylene(3,5—dimethylcyclopentadienyl)(3,6—divinyl
fluorenyl)zirconium dichloride,

di—p—tolylmethylene(3,5—dimethylcyclopentadienyl)(3,6—divin

~ ylfluorenyl)zirconium dichloride,

bis(p—érifluoromethylphenyl)methylene(3,5—dimethylcyclopent
adienyl) (3, 6-divinylfluorenyl) zirconium dichloride,
bis(m—trifluoromethylphenyl}methylene(3,5~dimethylcyclopent
adienyl) (3, 6-divinylfluorenyl) zirconium dichloride,
bis(p—fluorophenyl}methylene(3;5—dimethylcyclopentadienyl)(
3,6-divinylfluorenyl) zirconium dichloride,
bis(m—fluorophenyl)methyiene(3,5*dimethylcyclopentadienyl)(

3,6—divinylfluorenyl)zichnium dichloeoride,
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-1, 2,9, 10-tetrahydro-di benzo[ b, hi fl uorenyl) zi rconi um
di chl ori de,

_Sfagnghexylidene(cyclopentadienyl)(l,1,4,7,10,1O-hexanE
t Ayl™

y
1,2,9,10-tetrahydro-dibenzo@%,h]fluorenyl)zirconium
15 dichl ori de,

di benzyl et hyl ene(cycl opent adi enyl ) (1, 1, 4, 7, 10, 10- hexa

'biZ'EF(&Jl\énl%}%pﬁllagﬁﬁgﬁcgtgﬁ%%q ", 9Lgenzel by ALLL uorenyl) hvt)

, coni um

enyl.met hyl ene(cycl opent adi enyl 1,1,4,7,10, 10- hexane
3,%E€E¥l Ef&uoregy{)zigconium chL oride, :

1,2

1,2,9,10-tetrahydro-di benzo[ b, h] f | uorenyl ) zi r coni um
bl@ﬂ@ﬁp@ﬂpg@phenyl)methylene(3,5—dimethylcyclopentadienyl)(
(phenyl) (et hyl ) net hyl ene(cycl opent adi enyl ) (1,1, 4,7, 10
3,610ikinylfluorenyl) zirconium dichloride,
exanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f| uorenyl ) zi
bikq®Riterdmbdt ¢hbaehde; -di : ;
ot oru) (et o et e end e pent SAF SRy Y PR P gen

Ylgéégﬁé%‘ﬁ?g}ﬁi??iﬁz%? F%ﬁ%?%@&i ie%%fﬁ,iﬂ?f | uorenyl ) z
1P Ry T dRb R FYREORGT EASE ED¥F bhbnt i Bn}P) 12-herane iyl -1

10-h 5 :
‘ 2Xgn%?ﬁ‘;??t’i?@}’@?‘iod%%??éﬁ_{']ar bl 81 werewpyb) B} teoienyl ) zi r
.coniu mdichloride, i '
dighphehgenet hyl ene(cycl opent adi enyl ) (1, 1, 4, 7, 10, 10- hexa
met hy | - : _
di%?ﬂ%fm@’;%@lézﬁ% ( @y s ettt Heneoy b) ] f1 uor ey ) 20 Fieondmdhy1
i chl ori de, :

-1f2; p; 1ol yd rRshyd SRSk ONEh DDRDTRNE BIWA Lz e dorlflurdO- he

xanet

_dichloride,

cyclohexylidene(cyclopentadienyl)(1,1,4,7,10,10—hexamethyl—
1,2,9,10—tetrahydro~dibenzo[b,h]fluorenyl)zirconium

dichloride,

-dibenzylmethylene(cyclopentadienyl)(1,1,4,7,10,10-hexamethy

l-l,2,9,10—tetrahydro~dibenzo[b,h]fluorenyl)zirconium
dichloride, |
phenylmethylene(cyclopentadienyl)(l,1,4,7;10,10—hexamethyl—
1,2,9,10~tetrahydro—dibenzo[b,h}fluorenyl)zirconium
dichloride,
(phenyl)(methyl)methylene(cyclopentadienyl)(1,1,4,7,10,10—h
examethyl—l,Z,9,lo—fetrahydro—dibénzo[b,h]fluorenyl)zirconi

um dichloride,
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hyl -1, 2,9, 10-t et rahydr o- di benzo[ b, hi fl uorenyl)

zi rconium dichl ori de,
SEb‘i1§(5|é-trifluoromethylphenyl)methylene(cyclopentadienyl

(1,1

,4,7,10, 10- hexanet hyl -1, 2, 9 10 t et r ahydr o- dlbenzo[b h]

fluor 15 enyl)2|rconlun1d|chlor|de
bis&n}trlfluoronethylphenyl)nethylene(cyclopentad|enyI
{PrEeiyl) (methyl)methylene (cyclopentadienyl) (1,1,4,7,10,10-

,4,7,10, 10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- dlbenzo[b h]

'heﬁﬁm@thyéﬁyb2295QﬁﬁtaﬂrdhghkOFddBenzo[b h]fluorenyl)21rcon

bi s(p- fIuorophenyl)nethylene(cyclopentadlenyl)(l . 7
iumlBi¢h13@ide,
0- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f | uor enyl

phéh £) eehym ﬂE‘EHWEhQ?c clopentadienyly(Lel 47,1010 he

bi s n}f uor opheny nethy ene cyc open
e fiyPr 1025618V BT P afiorzal Behb 5 BORFRY bt AR iU

bzi oni um di chl ori de, SF-1451 68
m ?g%goEﬁP%rophenylnethylene)(cyclopentadlenyl)(l 1,4,7

dllebﬁ@xbmt:hyleue 2¢9¢ciopert ackhymly b} o1 beng ol bl ) 10 -tioseamydthy
)zirc. oniumdichloride,
1- brl %( fln Lot e ophlengttdret byh e Bt Cyrt Dperé e ey dddidn 4, 7

'"dl@hh@g(m@; hyl -1, 2, 9, 10- t et r ahydr o- di benzo[ b, h] f | uor enyl

)zirc onlun1d|chlor|de

dlb;bst(cpl§ﬁﬁétll?§lr’iéﬁll@h@yné’igﬁné{{yéfé}%f)yﬂ Opeﬁpt'?dﬂ?n]yé—)}{exramet

0-tet dro-di be h]f| uor
hyﬂ02¥§ @ercon %%Q%ﬁ{ﬁﬂq;% QbQY]fluoreny ilrc nium
dléﬁ%ﬁ%kégdl dene. ( 3- tert- butyl cycl opentadienyl)(1,1,4,7
bis(p—trifluoromethylphenyl}methylene(cyclopentadienyl)(1,1
,4,7,10}10—hexamethyl—l,2,9,10—tetrahydrb*dibenzo[b,h}fluor

enyl)zirconium dichloride,

_bis(m—trifluoromethylphenyl)methylene(cyélopentadienyl){1,1-

,4,7,lO,lO—hexamethylml,Z,9,lO—tetrahydro—dibenzo[b,h]fluor
enyl)zirconium dichloride,
bis(p—fluorophenyl)methylene{cyclopentadienyl)(1,1,4,7,10,1
O—hexaméthyl~1,2,9,10—tetrahydro—dibenzo{b,h]fluorenyl)zirc
onium dichloride,

bis(m—fluorophenyl)methylene(cyclopentadienyl)(1,1,4,7,10,1

.O—hexamethyl—1,2,9,10—tetrahydro—dibenzo[b,h]fluorenyl)zirc

onium dichloride,
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- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f| uor enyl)
zirco niumdichloride,
srdillagtyl met hyl ene(3-tert-butyl -cycl opentadi enyl) (1,1, 4,
7,10, - 68
10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f| uor eny
[)zir 15 coniumdichl ori de,
cycl ohexyl i dene(3-tert-butyl-cyclopentadienyl)(1,1,4,7
bis}B-thlorophenylmethylene) (cyclopentadien lL(l,1,4,7,10,1
0- hexanet hyl -1, 2, 9, 10- t et r ahydr o- di benzo[ b, h] f| uor enyl
0-hkbfietf hUngtgb%@tkgﬁ ~d ]
diben?ylgethylene 3-ter%é%ﬁ?§P-g&%?%%@%?é%%%%@?ﬁ?ﬁgﬁ%ﬁ}rc
7. 10. .
On?fg-ﬁé§§ggfﬁ9Ffl,2,9,10-tetrahydro-dibenzo[b,h]fluoren
rconi um di chl orj de

yl) zi ,
bléH@%?Pﬁﬁfﬁyhéﬂg%ém?EFYl%@?9@y%9epgﬁ5ﬁ@aﬂméhyl;(hgﬁghﬂbor1

10,1 _
0-berawarbyhyl-2, 2, D0 1beteelptiydr dibebenso] b] f] dotemehytirc
Yzirc oniumdichloride, SF-1451 69
onfphedytchlaeitigl ) met hyl ene(3-tert-butyl-cycl opent adi eny

1) (1,
bid(frTedOrBOt ?@gs@@ﬁyby&leéhﬁ@mé%géi s8N EEQr & pengo[ b, b, 7,

]fluo renyl)zirconiumdichloride,

1o§/ Fg%gé%é&éﬁﬁwﬂ)éf% ,hyés@§é§aﬁ§a£abaﬂwéﬁ%%%ﬁ@odée%{yl)

.. 1.4,7 10, 10- hexamet hyl - 1, 2, 9, 10- t et r ahydr o- di benzo[ b,
Zl%%??%gmog%%@}?ﬁ+$%bniun1dich|oride,

. (phen et hyl ) net hyl ene(3-tert-butyl -cycl opent adi enyl :
18§§%93_iléene¥32tertEbutyf;cyclopentgaieggl)fﬁ,1,4,7,f%,10

, 4,7,10, 10- hexamet hyl - 1, 2, 9, 10-t et r ahydr o- di benzo[ b, h]
—hexamethehyl ) Zi 9 chin et okt op T @ighentgo [b, h] fluorenyl) zirco
di phenyl net hyl ene(3-tert-butyl-cycl opentadienyl)(1,1,4

nigy dichloride,
dibutylmethylene(3—tert—butyl—cyclopentadienyl)(1,1,4,7,10,
10—hexamethyl~1,2,9,10—tetrahydro—dibenzo[b,h]fluorenyl)zir
conium dichloride,

cyclohexylidene (3-tert-butyl-cyclopentadienyl) (1,1,4,7,10,1
Omhexamethyl-1,2,9,10—tetrahydro~dibenzo{b,h]fluorenyl)zirc
onium dichlcride,

dibenzylmethylene (3-tert-butyl-cyclopentadienyl) (1,1,4,7,10

r 10-hexamethyl-1,2,9,10-tetrahydro~dibenzo[b,h]fluorenyl)zi

- rconium dichloride,

phenylmethylene(3~tert—butyl—cyclopentadienyl)(1,1,4,7,10,1
O—hexamethyl—l,Z,9,10~tetrahydro-dibenzo[b,h]fluorenyi)zirc

onium dichloride,
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, 10- hexanet hyl - 1, 2, 9, 10- t et r ahydr o- di benzo[ b, h] f| uoren
yl)zi rconiumdichl ori de,
Sf{%d%l ol yl met hyl ene(3-tert-butyl -cycl opentadi enyl) (1,1

10, 10- hexanet hyl - 1, 2, 9, 10- t @€ r ahydr o- di benzo[ b, h] f I uor
enyl) 15 Z|rcon|un1d|chlor|de
bis(p trifluoronethyl phenyl)nethyl ene(3-tert-butyl-cyc

tgﬁl ayﬂfﬁfg%hfffhxéEEﬁlﬁe%sﬁétﬁyﬁyg 5Y§1eBePERFARDHLS (1
1 ﬁv??ﬁ#&QI %&6P%6E3%§?g%8L§L§§32%§EQH§F§Or€FPEBEP§P Byéluo

Iopen

renydi) é@WQP@iP@,di¢hl@¥idehexanethyl-1,2,9,10-tetrahydro
-di be nzo[b, h]fl uorenyl)zirconium dichl ori de,

(phitelp-1f) | (mertbpfie¢ mgk hpeehygl(8reedttbut yhutyblcpehopeneadi) (1
enyl )

. 101, %,407100nthexapet hyb- byiOgtéQrbﬁyﬁ§B¥giﬁeﬂtQ?BZHﬁflu
b, h] f Iuorenyl)2|rconlun1d|chlor|de SF- 1451

orgh§ﬁ?§fE%ghggﬁeaygkggkgégene(s tert-butyl - cyclopentad
eny _
optabrt ErbragRr Sy ER R Rt ERPBFY heCyCTOYEREa LRI P, 1

hl or ophen Ineth Iene 3-tert-butyl -cycl opent adi
ehy&§ % hexgmet% ¥ %(tetrahydroydlbgnzo b,hlfluor

(1, 1,4, 7 10, 10- hexanethyl 1,2,9,10-tetrahydro-di benzo]

‘enﬁthﬂrCPGéﬂ@n?ﬂ?leC@ﬁeun1d|chlorlde

bi s(m chl orophenyl ) met hyl ene(3-tert-butyl -cycl opent adi
diphghylmethylene{3-tert-butyl-cyclopentadienyl) (1,1,4,7,10

(1,1,4,7,10, 10- hexamet hyl -1, 2, 9, 10- t et r ahydr o- di benzol
,1b;h§§améunp@nyli;er9@ntéﬂkghgak@taﬂsen£8 b, hlfluorenyl)zi

bi s(p-tert-butyl phenyl)nethylene(3-tert-butyl-cyclopen

rcbA¥iR dichloride,

- di-p-tolylmethylene (3-tert-butyl-cyclopentadienyl) (1,1,4,7,

lO,lO—hexamethyl—l,Z,9,10—tetrahydro-dibenzo{b,h]fluorenyl)
zirconium dichloride, |
bis{(p-trifluoromethylphenyl)methylene (3-tert-butyl-cyclopen
tadienyl)(1,1,4,7,10,10—hexamethyl;l,2,9,10—tetrahydro—dibe
nzo[b,h]fluorenyl)zirconium dichloride,

bis (m-trifluoromethylphenyl)methylene (3-tert-butyl-cyclopen

_tadienyl)(1,1,4,7,10,10—hexamethyl—1,2,9,10—tétrahydro—dibe

nzo[b,h]jfluorenyl) zirconium dichloride,
bis (p-fluorophenyl)methylene (3-tert-butyl-cyclopentadienyl)
(1,1,4,7,10,10-hexamethyl-1,2,9,10~tetrahydro-dibenzo[b,h]f

luorenyl) zirconium dichloride,
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nyl)(1,1, 4,7, 10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di be
nzo[b ,h]fluorenyl)zirconiumdichloride,

SH-dd@lopyl i dene(3-tert-butyl-5-net hyl cycl opent adi enyl ) (
1,1, 4 70
, 7,10, 10- hexanet hyl -1, 2, 9, 10- t et r ahydr o- di benzo[ b, h] f |
uoren 15 yl)zirconiumdichloride,

di but yl net hyl ene(3-tert-butyl-5-nethyl cycl opent adi enyl
bip({f-fluorophenyl)methylene (3-tert-butyl-cyclopentadienyl)
,4,7,10, 10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h]
(lfHUQYT QUthZhéQQméUHy@LQhPF9|ﬂ@rtetrahydro dibenzo[b,h]f
cycl ohexyl i dene(3-tert-buty nethylcyclopentadlenylﬁ

luﬁ%e%¥o $8rponiun, YFP1°518%40- t et r ahydr o- di benzo[ b, h] f
blla iaiadta %@g?{“eiﬁ? LECLt iyt eur bR s ke L)
1

(

(1 )14 771601@30ﬁ%%>éﬁ%%§w1112299r1b0ﬂ'e%1%3é4‘#§rﬁd%0m1b‘é%%? Bl £
]fluo renyl ) zirconiumdichloride, SF-1451 71

lupkenyl et Aypeher 3diehiobidyl - 5- met hyl cycl opent adi enyl )
(1,1,

bid (M- &0} dBepleayElhyt kit @nd( 10t & £t Fiolygl o= v hepeof aafdfy1 )
luore nyl)zirconiumdichloride,
(1¢ mhenyl Mmefohué;)mémzfnf,(;s $ o1 § = Da YA pa PRIV EYE BPoN] £

nt adi

1u59¥5%1}zgrf?g ?fg@fgghyl 1,2,9,10-tetrahydro-dib
[uor enyl

enzo Z|rcon|un1d|chlor|de
blgﬁ? §é¥£1£utthhéﬁ?ﬁf%éé%@%é%éE%Ité%%ﬁkutyfT%JQQéBgﬁéﬁhie
I ,1,4,7,10,10-h hyl 10- hyd di
ny %éﬁiog { fl bﬂﬂ‘h %rwwez?‘%(ﬁfénﬁ:ﬂ Z%n ¥ %Tizﬁﬁ%?te*?lgé%ydiboenzo [b

f henyl)(eth |') met hyl ene(3-tert-butyl-5-nethyl cycl open
g Hierenyl) 21rcon1um dichloride,

risopropylidene(3~tert—butyl—5—methylcyclopentédienyl)(1,1,4

»7,10,10-hexamethyl~1,2, 9, 10~tetrahydro~dibenzo[b,h] fluoren
yl)zirconium dichloride,. .
dibutylmethylene(3~tert—butyl—5—methyicyclopentadieﬁyl)(1,1
,4,7,10,10~hexamethyl—1,2,9,lO—tetrahydro—dibenzo[b,h]fluor
enyl) zirconium dichloride,

cyclohexylidene(3—tert~butyl—5—methylcyclopentadienyl)(1,1,

4,7,10,10-hexamethyl-1,2,9,10~tetrahydro~dibenzo [b, h] fluore

nyl)zircohium dichloride,
dibenzylmethylene(3—tert—butyl—5~methylcyclopentadienyl)(l,
1,4,7,10,10-hexamethyl-1,2,9,10~tetrahydro-dibenzoib,h] fluo

renyl)zirconium dichloride,
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nyl)(1,1, 4,7, 10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di be
nzo[b h]fluorenyl)zirconiumdichloride,
SkhIptEnyl et hyl ene(3-tert-butyl -5-net hyl cycl opent adi eny
1) (1, 71
1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di benzo[ b, h
]fluo 15 renyl)zirconiumdichloride,
di - p-tol yl net hyl ene(3-tert-butyl-5-methyl cycl opentadi e
phepiylfnethylene (3-tert-butyl-5-methylcyclopentadienyl) (1,1,
1,1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di benzo[ b

4, hIfd, 1 ouekeae)ziyicani2ym, diockle®irb8edro-dibenzo (b, h] fiuore

bi s(p-trifluoronethyl phenyl) et hyl ene(3-tert-butyl-5-m
ny@)lrcofQum dichlprid
3%y)clggentggllerzlL)(/:P)Flr,ll,e4,7,10,10-hexanethy|-1,2,9,10-te

h - dj h1f i i um dichloride, ..
( %%% reﬁ%%%ﬁy%?%%é%h@ﬁa%éé%%%%%%hbﬁ&ﬁ%?%ﬁéghyi%ms pPghAdi
Eﬂﬁéé%&pénﬁaaréﬁyPPC?F??@???I@T%@zhgxéﬁEFﬁyFaﬁyﬁFgrééb?%ZO[

trahy dro-di benzo[ b, h]fluorenyl)zirconiumdichloride,
b, ggfiggrenpyl) zirconium dichloride,
bi s(p-fl uorophenyl ) nmet hyl ene(3-tert-butyl -5-nethyl cycl
{(popedlyl) (methyl)methylene (3—tert-butyl-5-methylcyclopentad
adienyl) (1,1, 4,7, 10, 10- hexanet hyl -1, 2, 9, 10- t et r ahydr o-
iediybeni, 20bb7hh bl uoraaxkhngt nGonL UM 9i ¢hLOEE d8hydro-dibenzo
bi s(m fl uorophenyl ) et hyl ene(3-tert-butyl -5-nethyl cycl

-0 ‘ e en ,
[bég?gayfgfﬁy%?ﬁ}??iS}Tg-ﬁéggﬁgfﬁg?f1,2,9,10-tetrahydro-

(ofBFD) (RPhIbIReHIPAET kP ahes o tE (- frosFhefeigrepiaate

t ‘
Pyggﬁgn§r§(1g194}9?@9?&@@%@%5ﬁ%t%y?;i?z?@?&@hré¥@a%9®¢@zo[b

di ben zo[ b, h]fluorenyl)zirconiumdichloride, 10

hpfseareny bt apheaniymedhghbneidet ert - but yl - 5- net hyl cycl

opent _ _
diphenylmethylene (3-tert-butyl-5-methylcyclopentadienyl) (1,

1,4,7,10,10~hexamethyl-1,2,9, 10-tetrahydro-dibenzo[b,hlfluo
renyl)zirconium diéhloride,

di-p-tolylmethylene (3-tert-butyl-5-methylcyclopentadienyl) (
1,1,4,7,10,10~hexamethyl-l,2,9,10—tetrahydro-dibenzo[b,h}fl
uorenyil) zirconium dichlbride,
bis{p—trifluoromethylphen&l)methylene(3—tert—butyl—5~methyl
cyclopentadienyl)(l,1,4,7,10,10~hexamethylml,2,9,10—tetrahy
dro-dibenzo[b,h]fluorenyl)zirconium dichloride,
bis(m—trifluoromethylphenyl)methylene(3—tert—butyl~5~methyl
cyclopentadienyl){1,1,4,7,10,10—hexaméthyl—l,2,9,10—tetrahy

dro-dibenzo[b,h}fluorenyl)zirconium dichloride,
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adienyl)(1,1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o-
di ben zo[ b, h]fl uorenyl)zirconiumdichl ori de,
SEbﬁ%%H tert-butyl phenyl)nethyl ene(3-tert-butyl -5-nethyl

pentadlenyl)(l 1,4,7,10, 10—H%xanethyl 1,2,9,10-tetrahy
dro-d 15 |benzo[b h]fluorenyl)2|rconlun1d|chlor|de
i sopropylidene(3-tert-butyl-5-ethylcycl opentadienyl) (1

br?]‘?%fiﬁoﬁs By RY PeIPY 16T 03 EBFARPUF $L aPPBRALRY bekFPReNT
hi
ad%re%yl ﬁeﬁ'h%ff naB DRk B o hy -t RyP o Br bpERe AU ERyAIben

(1
204b7hi@lygrﬁ@yéméﬂmypnlum digbloetdahydro- di benzo[ b, h] f
luore nyl)zirconiumdichloride,
bigyut-6herybpideng(3mbehyibueyB-beethplicyttbpratndl epyl dphent

1,1, 4
2didnd0) 19- hexampt byholhexmdBnietn BY@%@Gdt@€P§R§@rgl&lben

uor en yI)2|rcon|un1d|chIor|de SF

ZO?%bﬁTﬁiEB?EH¥h?E§§§oB§ﬁﬁ BuLy} 5 p3gLhyl cycl opent adi enyl
biF%BOC%QO%Q B%ﬁ?gﬁ%gﬁk;%?%h?%?gﬁégtéup%f QmmégﬁQf £ g%ent

eny
h t hyl 3-tert-butyl-5-ethyl cycl opent adi en
ad eﬁgigng y ene&o 10- hexamgthyl ¥ le E%trahydrg %ében

7, 10, 10- hexanethyl-l 2,9, 10-tetrahydro-di benzo[ b, h]flu
zogbeh] fynpzenEbhE invan tWh ofideloride,

(phenyl) (et hyl ) met hyl ene(3-tert-butyl-5-ethyl cycl open
bis &diehlorophenyl)methylene (3-tert-butyl-5-methylcyclépent

nyl)(1,1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di be

adbheeyb) lhlfhP@IBOYiOZhéﬁéﬁéﬁﬁ@IuPr@(U Ih#té%&ah dro-diben
(p- tonI)(nethyI)nethyIene(3 tert- butyl ethylcyclope
zoﬂ$aﬂ fluorenyl)21rcon1um dichloride,
bis(p—tert—butylphenyl)methylene(3—tert~butyl—5—methylcyclo'
pentadienyl)(1,1,4,7,10,10—hexamethyl—1,2,9;10—tetrahydro~d
ibenzo[b,h] fluorenyl) zirconium dichloride,
isopropylidene(3~tert—butyl—5~ethylcyclopentadienyl)(1,1,4,
7,10,10~hexamethyl-1,2,9,10-tetrahydro-dibenzo[b,h] £luoreny
1) zirconium dichloride,
dibutyimethylene(3—tert—butyl—5—ethylcyclopentadienyl)(1,1,

4,7,10,10~hexamethyl~1,2,9, 10-tetrahydro~dibenzo[b,h]fluore

nyl)zirconium dichloride,

cyclohexylidene (3=tert-butyli-5-ethylcyclopentadienyl) (1,1, 4

»7,10,10-hexamethyl-1,2,9,10-tetrahydro-dibenzo[b,h] fiuoren

yl)zirconium dichloride,
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enyl) (1,1, 4,7,10, 10- hexanet hyl -1, 2,9, 10-tetrahydro-di b
enzo[ b, h]fluorenyl)zirconiumdichloride,

SHpherlyl ) (et hyl ) net hyl ene(3-tert-butyl-5-ethyl cycl opent
adi en 73
yl)(1,1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di ben
zo[ b, 15 h]fluorenyl)zirconiumdichloride,

di phenyl et hyl ene(3-tert-butyl-5-ethyl cycl opent adi enyl

: dgqgnzmlmethylene{3—tert—butyl—5—ethylcyclopentadienyl){1,1

,4,7,10, 10- hexanet hyl -1, 2, 9, 10-t et rahydr o- di benzo[ b, h]

ﬁlmxno 1®nmbkémb¢@@uun1gl@bh@Lh@Qrahydro ~-dibenzo[b, h}fluor
di - p-tolyl nethyl ene(3-tert-butyl - ethylcyclopentadlen

edﬂl)&%rc%glum dichlorid
, 10, 10- hexane ﬁyl 1,2,9, 10-tetrahydro-di benzo[ b,

Ph%hg?%et%- ?ﬁé??h@%ﬁ;l ﬁéﬁ@f?nthyﬁsxségpFeFedbapyﬂ ) 4Ll

o ygﬁoégﬁbs&ﬁ@ﬁ§hy&1112497l@otf@rﬁeyﬁﬁ@rﬁybemzz[b hpfimpren

rahyd ro-dibenzo[Db, h]fluorenyl)2|rconlun1d|chlor|de
v1g¢girgepipp dichloride,
bls(n}trlfluoronethylphenyl)nethylene(s tert-butyl -
(phlylyd) (methyl)methylene (3-tert-butyl-5- ethylcyclopentadle
ycl opentadienyl) (1,1, 4, 7,10, 10-hexanet hyl -1, 2,9, 10-tet
nylahydi, ﬂQ?d&bem@ohbxﬁbétHQEGWYE)@'EGOBéHEthQPboahgénzo
bi s(p- quorophenyI)netherne(B tert-butyl-5-ethylcyclo

,hPeNtdrenyl dichl
H)lenylre X izﬁr%oﬁbuTo ﬁgxaﬁg% ?f 1,2,09, 10 t et rahydro-d

5EETEH PhEr AL SRR LR Ers TRt o fBiensepartas

_enﬁigﬁir}(i i £071&0h3%am%§%ﬁ%fhy¥ 9, %Ogtqbr%%y¢5%y@%%e%zo

i benz - o[ b, h]fluorenyl)zirconiumdichloride, 10

b, B L pOERNBE bpheaghier hgi ehbyrideert - but yl - 5. ethyléyélo

pent a
(phenyl){ethyl)methylene(3—tert~butyl~5—ethylcyclopentadien

yl)(1,1,4,7,IO,IO—hexamethyl—l,Z,9,10—tetrahydro—dibenzo[b,

~h]fluorenyl)zirconium dichloride,

diphenylmethylene(3—tert—butyl—5~ethylcyclopentadienyl)(1,1
,4,7,10,10—hexamethyl—1,2,9,lO—tetrahydro-dibenzo[b,h]fluor

enyl)zirconium dichloride,

~ di-p-tolylmethylene (3~tert-butyl-5-ethylcyclopentadienyl) (1

r1,4,7,10,10~hexamethyl-1,2,9,10-tetrahydro~dibenzo[b,h]flu
orenyl)zirconium dichloride,

bis(p~trifluoromethylphenyl)methylene(3-tert-butyl-5-ethylc"

'yclopentadienyl)(1,1,4,7,10,10—hexaméthyl-l,2,9,10—tetrahyd

‘ro—dibenzo[b,h]fluorenyl)zirconium dichloride,
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dienyl)(1,1,4,7,10,10- hexanet hyl -1, 2,9, 10-t et rahydro-d

i benz o[ b, h]fluorenyl)zirconi umdichl ori de,

bi s( m chl orophenyl ) met hyl ene(3-tert-butyl-5-ethylcyclo
Sheht2

dienyl)(1,1,4,7, 10, 10- hexanéthyl -1, 2, 9, 10-t et r ahydr o-d

i benz 15 o[ b, h]fluorenyl)zirconi umdi chl ori de,

bi's(p-tert-butyl phenyl)nmethyl ene(3-tert-butyl-5-ethylc

yclop .
b%%ﬁ%ﬁﬁ%ﬁﬁﬂBQPEWEtQYﬁPﬁﬁnMiﬂm9&§ﬁ%ﬁﬂﬂ(3IFEF¢rI@¢Wérﬁaﬁyﬁylc
ro-di  benzo[ b, h] fl uorenyl) zirconi um di chl ori de,
YGismpsromd dedand (3,,5-.di ietldyl ldy-dlecpemttadiledy2), @1 10-4eF rahyd
0, 10- 20

- rdhekidnetdrylo, b 1% 19 ck@ v rahydnaei eraaldeiklf,| uor enyl ) z

ircon i1iumdichloride,

bi@i(%iﬂlﬁdd@dﬁl{e@ﬁ@() herriiBlhn-oeclapentadisenyb) i Eylidpénta
d%%d?ﬁﬁ%ﬁﬁhhm'711%’%019§%§5%§?§i%§;%g%%&%gk%tgkﬁ&%%BgﬁXLenz

zi'rc¢ oni‘urh'di'chlori

‘c>@%%ggﬁ%gﬂén%ﬁq%&%tgﬁgth%g%%i%%a%géntadlenyl)(1’1’4’7’

- hexamet hyl -1, 2, 9, 10-t et rahydr o- di benzo[ b, h] fl uor enyl)
big {med Lugr Dyl Sty lene (3-tert-butyl-5-ethylcyclopenta
di benzyl nmet hyl ene( 3, 5- di met hyl cycl opent adi enyl ) (1, 1, 4,
dippy@)(151,4,7,10,10—hexamethyl~l,2,9,10—tetrahydro—dibenz
10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f| uor eny
o [bo), 1] If L uoarhy) dii gBbatuéhe dichloride, ' '
phenyl met hyl ene( 3, 5- di net hyl cycl opentadi enyl ) (1,1,4,7,

biprlthorophenylmeth lene) (3~tert-butyl-5-ethylcyclopenta
hexambt hyl 1 2 0. 10t atrahydr o drbensslb nEFIerLayrss

;diEﬁ 9)(F;?nhdﬁc?b?ﬁbqﬁFéégfg?g}aﬂﬁ%fﬁyﬁoftﬁtrggydro?di enz_'n

(phenyly (fref hyl) fret hy cychopent adr eny

'o[%gﬁﬂ%ludrenyl)zirconium dichloride,

-bis(m~¢hlorophenyl)methylene(3~tert—butyl—5—ethylcyclopenta

dienyl)(l,1,4,7,10,10—hexamethyl~1,2,9,10—tetrahydro—dibenz

o[b,h]fluorenyl}zirconium dichloride,

~ bis(p-tert-butylphenyl)methylene (3-tert-butyl-5-ethylcyclop

entadienyl}(1,1,4,7,10,10—hexamethyl~l,2,9,10—tetrahydro—di
benzo(b,h}fluorenyl)zirconium dichloride,
isopropylidene(3,5—dimethylcyclopentadienyl)(1,1,4,7,10,10—
hexamethylfl,Z,9,10—tetrahydro~dibenzo[b,h]fluorenyl)zircon
ium dichloride,
dibutylmethylehe(3,5—dimethylcyclopenta&ienyl)(1,1,4,7,10,1
O~hexamethyl~l,2,9,lO—tetrahydro~dibenzo[b,h]fluorenyi)zirc

onium dichloride,



10

4,7,10, 10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f
| uor enyl)zirconiumdichloride,

SEHE-4d! yl ) (et hyl ) net hyl ene( 3, 5- di net hyl cycl opent adi eny
1) (1, 75
1,4,7,10, 10- hexanet hyl -1, 2,9, 10-t et r ahydr o- di benzo[ b, h
] flue 15 renyl)zirconiumdichloride,

- (phenyl) (et hyl ) net hyl ene( 3, 5-di met hyl cycl opent adi enyl )
cy@jp@gxylidene(3,5~dimethylcyclopentadienyl)(1,1,4,7,10,10
4,7,10, 10- hexanet hyl -1, 2, 9, 10-t et r ahydr o- di benzo[ b, h] f
—hbuameth@yFﬂZQrGomﬂuﬁédtﬁhy@fbdﬁlbenzo[b h]fluorenyl)21rco

di phenyl et hyl ene( 3, 5- d|nethylcyclopentadlenyl)(l

nitml@ich28ride,
10- hexanet hyl -1, 2, 9, 10- t et r ahydr o- di benzo[ b, h] fl uoreny

dl%%?%&%gﬁgpkgghglgzé?éigsgPﬁe?ﬁy}c e %%ﬁ 2 |e y13(%ﬁ%ﬁlo’
1°‘hf63ﬁ18§5xéfﬁy? 1r 209t eBreRydnpy oo ur b} bl T Ueh k7 it

yl)z |rcon|un1d|chlor|de SF- 1451 76
COBFEdeEFFiPHéﬂﬁnethylphenyl)nethylene(s 5-di et hyl cycl
opent

-phaayémytpyleae43751@;m@mmmﬁmwmﬁ¢p¢nﬁ@duénﬁnytrﬂrgﬂnmuxn 10

di ben -zo[ b, h]fl uorenyl) zirconi um di chl ori de,
—hbxsm?thgnﬁnuzranrohyéphgmy&ﬁémﬂib@ﬁi@m@ ﬁrﬁuﬁsﬂéhyxmﬁarco
open

niadi @oyh)édided, 7, 10, 10- hexamet hyl - 1, 2, 9, 10- t et r ahydr o- -

di ben zo[ b, h]fl uorenyl)zirconium dichl ori de,

pﬁé§§g 7 Lhaih PRV TBRDYS Sned She ) IOV el QPRNAY &, 1

o RS M B A L B o

bls(n}fluorophenyl)nethylene(s 5-di met hyl cycl opentadi e

. en ﬁ%)§%rconlum dichléride,

15

20

(pftolyl)(methyl)methylene(B,5—dimethylcyclopentadienyl)(1,
1,4,7,10,10-hexamethyl-1,2,9,10-tetrahydro-dibenzo[b,hifluo
renyl)zirconium dichloride,

(phenyl)(ethyl)methylene(3,5~dimethylcyclopentadiehyl)(1,1,

4,7,10,10—hexamethyl~1,2,9,10—tetrahydro¥dibenzo[b,h]fluore

nyl}zirconium dichloride,

diphenylmethylene (3, 5-dimethylcyclopentadienyl) (1,1,4,7, 10,

lO—hexamethyl-l,Z,9,10~tetrahydro—dibenzo[b,h]fluorenyl)zir

© conium dichloride,

di-p-tolylmethylene (3, 5-dimethylcyclopentadienyl) (1,1,4,7,1
O,10—hexamethyl—1,2,9,10~tetrahydro—dibénzo[b,h]fluorenyl)z

irconium dichloride,



10

15

20

1,1,4,7,10,10-hexanethy|-i,2,9,10-tetrahydro-dibenzo[b
,h]fl1 uorenyl)zirconium dichl ori-de,
Eb|s(3tichlorophenylnethylene)(s 5-di met hyl cycl opent adi e

1 1, 4 7,10, 10- hexanet hyl - 1,269, 10- t et r ahydr o- di benzo[ b
h]fI 15 uorenyl)2|rconlun1d|chlor|de
bls(n}chlorophenyl)nethylene(s 5- dlnEthyIcycIopentadle

biph f)&r%ffﬁofﬁmﬁéQgﬁBPﬁyVlim?téyiﬁnﬁéﬁréﬁ?é@%tﬁy%€ﬁ§éfﬁeﬂt
h] f uorenyl)2|rconlun1d|chlor|de and

addenyd ) t(dr But7y|1;9héﬁyh§ﬁemﬁyh@ﬂ;e43259dﬂﬂetﬁyr@wdopemben
adien 20

zoyfby fhd flwe reny0) t0rheramet Hybhlp2i68e10-t et r ahydr o- di ben
zo[b, h] f luorenyl) zirconiumdichloride. However,

bithe-trdfiubromne tARl phefoIPRBAHY0ENENS, PLESRBER lcyclopent
invention is not limted to the above- exenpl |¥

adSerpayndsa, ang, e¥ambles.LheLrot -1ns) Ydeoatle -Lfaro-diven

“conmpounds safisfying the requ renenfs as descri

t-he sent invention,
ZOJEéhi%laé§%g§g égkgép %@eg EH&AEH it any linmtation, a
b.dz t ive hn mE ich a carbon-carbon double bond

186R HBHOP epKL) BRERY DFNGS 3t hediusshby i tent prgnBedEenyl) (

the 3-position-and/or the 6-position of the fluorene
i, éeﬂrvaEpvéO-heﬁﬁEQEhrédlb%r9hbogbﬁbrahyﬂn@ndﬂbe¢zq{bsh}fl

chemcally nodified by a well-.known nethod, for

erﬁamtbeiraodéumvaicwborndmhich a . car bon-car bon
doubl e ‘bond i s epoxidized by a peraC|d and the Iike,

~ bia(defivatbyRehpl Whéecly1dee eppxidieehfesyvpipaerd $ididyl) ¢

subj ected to ring-opening wth an active

1, hYﬂrﬁgﬁﬁ @@nﬁékﬁﬁéﬁhyl 1,2,9,10- tetrahydro dibenzo{b,h]fl

uorenyl)21rconlum dlchlorlde,
bis(p-chlorophenylmethylene) (3, 5-dimethylicyclopentadienyl) (
1,1,4,7,10,10—hexamethyl—1,2,9,lO—tetrahydro—dibenzo[b,h]fl
uorenyl) zirconium dichloride, -
bis(m~chlorophenyl)methylene(3,S—dimethylcyclopentadienyl)(
1,1,4,7,lO,lO—hexamethyl—l,Z,9,loftetrahydrO*dibenzo[b,h]fl

ﬁorenyl)zirconium dichloride and

- bis(p-tert-butylphenyl)methylene(3,5-dimethylcyclopentadien

yl)(l,1,4,7,10,10—hexamethyl—l,2,9,10—tetrahydro-dibenzo[b,
h]fluorenyl)zirconium dichloride. However, the transition

metal compound of the present invention is not limited to the
above-exemplified compounds, and examples thereof include all

the compounds satisfying the requirements as described in the
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conpound, and the |like, as long as the polynerization
activity of the invention can be exhibited. [0047]
Process for Producing Fluorene Derivative 15 The
SE?Pﬁgﬂene derivative of thﬁéfresent i nvention can be
produced by a wel | - known "hod, and the process for
producing the sanme is not particularly limted.
Exanpl es of the well-known production process include
t he process as disclosed in WO01/27124, filed by the
clgiBSent Applicant. First, a 20 precursor compound (1)
of the general fornula [I] can be produced by the
r eaciNoRh g chepeein] inyoodsin SFEhers ey Heala e R IRned ,
R3 R4 Rs RIL1 RL R RI0O Rz -(/R7 RO R6 R12 R13 R14 R3
wiRHORE &y IRmitaRGorRle HERRIRIL1IRY D wkd cRba(da rbd&i4cdibon
Rz R3 R13 R4
double bond contained in the skelton of the substituent(s) at

the 3-position and/or the 6-position of the fluorene derivative
represented by the general formula [I] is chemically modified

by a well~known method, for example, a derivative in which a

~carbon-carbon double bond is epoxidized by a peracid and the

like, a derivative in which the epoxidized derivative is

. subjected to ring-opening with an active hydrogen-containing

compound, and the like, as long as the polymerization activity

- of the invention can be exhibited.

[0047]

- Process for Producing Fluorene Derivative

The fluorene derivative of the present invention can be
produced by a well~known method, and the process for producing
the same is not particularly limited. Examples of the
well-known production process include the process as disclosed
in WO01/27124, filed by the present Applicant. First, a
pfecursorcompoumd(l)ofthegeneralformula{l]canbe;moduced
by the reaction scheme [A]. |

[6048]
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Rtz R y RI1 Rto RO R6 R7 R6 [z] [0049] 1In the
~formula, R1L to R14 each have the sane neanings as in
spthesgeneral forrmula [I ] , and X1 and X2 each

represent a halogen 5 atomoa trifluoronethyl sul fonate

group, a sulfonate group, or the |like, which may be
the sane as or different fromeach other. By coupling

t he compound of the formula (1) in accordance with  a

wel | - known net hod, a conpound of the general fornula

[1] can  be obtainegd. TQ§ ggupling reaction can be

#Rl%ut RH th&10 afféedlte or presence of an

300Q) b selected from a
tra ( y d tai ned by adding a |igand
i f RSF- 14! y toR& nickel salt such as
ni ckel ghl oride, nickelgsnitrate, a palladium salt
such as pal |l adium chl oride, palladium acetate, in
addition to.a netal such as copper, nmagnesium zinc,
[ithium sodi urrRmpgu pot@®si urRd andrArror ganonetal lic
conpound 5 such/as al ky)litgiu al/kyl magnggsi um

' ST M ion, the
be produced

[0049]

In the formula, R' to R each have the same meanings éé'
in the general formula [I], and X* and X* each represent a halogen
atom, a trifluoromethylsulfonate group, a sulfonate group, or
the like, which may be thé same as or differeﬁt from each other.
By coupling the compound of the formula (1) in accordance with
a well-known method, a compound of the genéral formula [I] can

be obtained. The coupling reaction can be carried out in the

labsence or presence of an organic solvent, at temperature

ranging from -80°C to 300°C, by using at least one selected from

a transition metal compound obtained by adding a ligand if
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[B] RL7 z20 \ R16 R18 R21 R19 R16 R22 O R22 R15 R21
RI6 O OR20 R17 R19 R18 (2) R22 Rls R21 R16 R20
sFRY451R19 Rls 10 [II] [0051] In the fornula, R15 to
R22 each have the sane nmeanjyigs as SF-1451 80 in the
general fornmula [I1]. The synthesis of the conmpound
represented by the fornmula (2), which is an
intermediate, is carried out in the absence or

neRe88gRGe+9f 10hgaRLE §Q%¥Olo%t.1cga£s ﬁbgk%]?n@ﬁigffgg Iaickel

rangi ng from-100C to usi ng uor ene
2L IR, By ISR LB RL EA 005, B8 BB Pl
acetggeurg.snag cr:l:ﬁzggn to ametal such as copper, magnesium, zinc,
lithium, sodium, and potassium, and an organometallic cémpound
such as alkyllithium, alkylmagnesium halide, and arylmagnesium
halide.
In addition, the éompound of the general formula [II] can

be produced by the reaction scheme [B].

[0050]

(B o - |
_ ' : R17 ' 'R20
' 16 18
o R15 o) R22 O

[0051]

In the formula, RY to R** each have the same meanings as
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ketone as a raw material is not particularly limted,

but include, for exanple, but-3-en-2-one,
SIpant>13- en- 2- one, 4-net hyl - pent - 3- en- 2- one,

4- phenyl - but - 3-en- 2-one, 1Qd- phenyl propenone,

1, 3- di phenyl pr openone, 2- net hyl pr openone: ;, .

2, 4- di net hyl - pent - 3- en- 2- one,

4., 4-di met hyl - pent -1 - en- 3- one,
1n2thedgﬁabhﬁﬂ-E@Kmﬁl@niii@neThe synthesis of the compound

2,2,5-trinmethyl - hex-4-en-3-one. These may be used

reb@e%@n@@@'ﬁ?'€H§e§®rﬁﬁfge( b'Xgﬁ_ Qg 10 inrer edlate, is
eqU|vaIences and nmore prefeéerably? to eqU|va ences,

[ 15t |_uaQr The_sol vent
e B ey TR o RSO o e e aP PR bG ot
out in the absence of a solvent or in the presence of
the STRRIA T SER H a9 1R OF ondtXiEried 2090°6r diorminacht borene

tetrachl ori de, chlorobenzene, dichl orobenzene,
angj ye bbekzewe, o ftuorestirated katborsdasd fiademahexand, and
hept ane, 20 decane, and cycl ohexane. The catal yst nay
inbgheaddedehoetdie theaanadlont i £ £ 1eeRssRM;. A8, Bhensaturated
catal yst, one or nore of a well-known Lewi s acid such

- ketsnbyd »ehlvoid e 8icd 1di s Rydooedt oo ory demi 886 WitCinclude,

acid, nitric acid, phosphoric aC|d polyphosphorlc

'foﬂcégamglghoﬁﬁgog“énpfn$ﬁQX|ﬁ%? i%’énesﬁgrl’ll?bnic aci d

trifluoromet hanesul foni ¢ ac
C~a d | um num chl rlde st a
4- rﬂ%ﬁﬁfﬁ d}g&[11.r e:rj’r%é O i dep@l%r? R ¢ o:?l%fé_@"%}%n
_fluorij rlc . lorlgp mercury chloride, titanium
et N U S 57LBE PRERPOFT d& P HiRARDSRONS,
tetrachl or.i de, alun1nun1bron1de ferric bromde,
2, HeR Yme FRivd TR IBE T e n P 1A mcd « e imairh el et td, - eandB-one,,

2,2-dimethyl-hex-4-en~3-one, 2,2,5-trimethyl-hex—-4-en-3~one.

These may be used 1 to 20 equivalences, preferably 1.8 to 10
equivalences, and more preferably 2 to 5 equivalences, relative
to fluorene. The solvent is not particularly limited, but the
reaction may be carried out in the absence of a solvent or in
the presence of a solvent such as dichloromethane, chloroform,
carbon tetrachloride, chlorobenzene, dichlorocbenzene,
nitrobenzene,nitromethane,carbondisulfide,hexane,heptane,
decane, and cyclohexane. The catalyst.may bé added to the
reaction, 1if ﬁecessary. As the catalyst, one or more of a
well-known Lewis acid such as hydrochloric ac1d hydrogen
chlorlde, sulfuric acid, nitric acid, phosphoric acid,

polyphosphoric acid, diphosphorus pentaoxide,
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a solid acid such as heteropoly acid, alumna, and
zeolite may be enployed. [0052] 10 The synthesis of
S%b?ﬁéhuorene derivative represented by the genera
0 a[ll] fromthe internedi ate represented by the
formula (2) may be carried &dt in the sane manner as
the synthesis of the internediate represented by the
~formula (2). The internediate (2) may be isol ated,
derive the fluorene 15 derivative represented
goratta e e E e chits ER LG iy i
hkéolfied.,[0053] Process for Producin Transition
Tat - eohpo drd ITHel Wi dheT chérrideal stoonpounblotithe ferric
present-invention 20 can be produced by a well-known
Chedhbde, anth¢ hehlpywichss Haron pfloducidy tdupsiamesHis riele,
particularly limted. Exanples of the well-known
nerogugt ¢loho pldcess damlude: dhe arieness as; 1 dsshgsed
in WO01/27124, filed by the present Applicant. For

texedoh Bor ide, B9PRO ! ed b : ,
Tormil 11 FOEReYR] AR e L e B BE R e, ferric

b Ghi e Eirstl t he .precursor.. conpqund (
SRy B RARL ey | RRADRERE PG O, an
a régﬁcbtdl ggiacshl?c a[sqlegésrgg!)ly[aogfcﬁ] acl:1.:1|Ir1:i_|1z\)1%;:r aRIZmSI z-l-ec?lilte may

- be employed;

- [0052]

The synthesis of the fluorene derivative ;epresented.by
The general'formula [II]-from the intermediate represented by
the formula (2) may be carried out in the same manner as the
synthesis of the intermediate représented by the formula k2).
Theintermediate(2)maybeiﬁolated,butmayderivethefluorene
derivative represented by the general formula [II] directly
without being isolated.

[0053]

Process_for Producing Transition Metal Compound

The transition metal compound of the present invention
can be produced by a well-known method, and.the process for
producing the same is not particularly limited. Examples of
thg well-known production process include the process as
disclosed in WO01/27124, filed by the present Aﬁpiicant. For

example, the compound represented by the general formula [ITI]



RR3\ 1 R2s T RR7' \R28 or R27' WR28 (3) (4) (5) R24

R5 R4 R25 ---~' R23\ , RR8 or RR3 / ° R2s ~GlL R27
spR28R27/N\ p (6) (7) R4 R25 Rl14 L+ R3 L13 R4 R23
R26  RR5 R23 RI14 R27.Y 3 10 RO R8 RB RR (8) R7

RIRE3 RR5 RI1 RIO RO RS RS 5 (9) [0055] SF-1451
83 [D RI4L REEl MG & O 1T R7~ RS or R7-'

R28 R RtRto R7 Ra (4) (5)
can be produced by the following steps. Firstly, the precursor

compound (9) of the general formula [ITI] can be produced by

the reaction scheme [C] or [D].

[0054]
24 25
[ c ] R R o 5
cl @ i
R23 R28 + R27/Y\R23 or R27’Y\_\§25
(3) 4 {5) .
R24 R RM R25
1
Y.—-‘G
Y.
R27 \st R"Z?/ \Rzg
- (8) (7 -

[0055]
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(8) 1 R27 ~RR8 R2° ~R25 R14 YR3 RRa Y R3 R R13 R4
or RIBRA R R RS Rl1 Rto RO R3 R7 RS R RRo R9 Re

s gg (10) (11) R4 R25 R24 025 R23 1 RR6 R23 .F.
RZ3°0 Res 3 RLAR2T' Y R3 )3 R4 (12) R12 RS RIL RLO
RO Re R7 Re (9) [0056] he formula, R3 to R26,
and Y have the sane neanings as in the general
formula [I] and [Il1], and L represents an 5 al kal i

[ tal. G' and & each represent hal ogen or an anionic
Fgand, and these may be in the sanme or different
corrbwatlgrn gFOr (1) , (2) , and (5) , it can be

t hough here exist isoners which differ onlyqin
tgg“ R4 _doubl e bond &Y tdte cycl opefft adi epyl
roy ; th onel-type anpRghem 5 19271\ 8
grenpl i bheds hef®, but there rmX any ot’her i'soners
whi ¢ R'°SF[8}451 R’ )
sy
or
. R24 R25
L+
(12)
[0056]

In the formula, R® to R?®, and Y have the same meanings
as in the general formula [I] and [III], and L represents an
alkali metal. G! and G? each represent halogen or an anionic
ligand, and these may be in the same or different combination.
For (1), (2),and(5),itcxn1bethoughtthatthereexistisomers

which differ cenly 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
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84 differ only in the position of a double bond in
the cyclopentadienyl ring, or a m xture thereof.
éOOSZﬂ The al kali netal used for the reaction of the
Skekttdon 5 schenes [C] and [D] may be Iithium
sodi um or potassium and tHé al kaline earth netal may
be magnesium or calcium In addition, hal ogen naybe
fluorine, chlorine, bromne, or iodine. Specific
_exanpl es of the anionic |igand include an aLkox¥ group
didif@F QP btifoxie POSLBE0RE, as@UsHenbeopd 4n the
carboxyl ate group 10 such as acetate, and benzoate,
CyHdrersiAdiomatle rduch as megilxdatee ahereosi.l ate. [ 0058]
Next, exanples of producing a transition netal ‘
conmpduad7]from t he precursor conpound of the genera
formula (9) are listed 15 below, but do not limt the
‘scopenef aliRa1inyenki OfsefUFLRefne LdE-AIANYH i@ g‘%‘a%ion

conmpound may be produced by any wel | -known et hod.
r of, . general formula . (9). .
e e R EOT BB Psn N T Ead v BB rePyige, and
Sfattéd D0 MSI Rl MeePs Magregd uBy gakosPREEPM- In

metal in an organic solvent at a reaction tenperature

“..and .[D].. is brought into contact with an al kali netal,
e ﬁ)}&a]& ?

adddfdiong helrgeuey e Dhowrine, ebiaraneditaordne, net abdine.

salt. Exanples of the organic solvent used in the

- Spgigavé or eaatp bas iofct e @rdldrphal i gahy dimadardeoas slicdxagroup

pentane, hexane, heptane, cyclohexane, and decalin,
sughOABIMet ifxyl4Bért -butoxy, and phenoxy, a carboxylate group

such as acetate, and benzoate, and a sulfonate such as mesilate
and tosilate.

[0058]

Next, examples of producihg a tranéition metal compound
fromthe precursor compound of the general formula (9) are listed
below, but do not limit the scope of the invention. Further,
the transition metal compound may be produced by any well~known
method. The precursor compound of the general formula (9)
obtained by the reaction of the reaction schemes fC] and [D]
is brought into contact with an alkali metal, a hydrogenated

alkali metal, or an organcalkali 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 hydreocarbons such as

pentane, hexane, heptane, cyclohexane, and decalin, aromatic
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85 hydrocarbons such as benzene, toluene and xyl ene,
et hers such as tetrahydrofuran, diethylether,

Skdilé%ane, 1, 2-di net hoxyet hane, tert-butyl nethyl ether,
and cycl opentyl nmet hyl et hergs and hal ogenat ed

~“ hydrocarbons such as 5 dichl oronethane and chl or of orm

In addition, exanples of the alkali netal used in the
above reaction include lithium sodium and

hypebaasbuns exanplepedizehbe hyltogenaiedalkal i c@BbaL such
i nclude sodium hydride, and potassium hydride, and

exarRhesapbribgn, O e, | ude
asmethyll?thlum %ut%géﬂﬂg%%ﬁ#égn aﬁ&xaﬁibnyllithium

ind db
B R RO BRI LA T,
h d _dial kal I I
R AP i e o

the general fornula (13): ... (13) (In the
leB%ﬁﬁPlaetM@%mré%ml@r@f@erﬂm ?s@aesbhetciofmowmaps 4f the

in the Periodic Table, J may be selected fromthe sane
albalidﬁm&ﬁuﬁ&d¢oﬂﬁknabbma&aﬁbﬁﬂdnﬁmn&u@ﬂlamhdnm;sodium,

ligand, or a 20 neutral |igand capable of coordination

antpiolt aa s ane B IetNo Pk, hy @b da 4@ 85RAL SRR al include
integer of 3 to 6.). Specific exanples of the

so@i@ﬁeﬁ?@fﬁdéom%fﬁéﬁﬁﬁrﬁ@rﬂ% t eélfanﬁ! Lriulg,e
may i nclude trivalent or tetraval ent |tan|um
orégll%é’ikegfl eclbalfri dc,glv.ggef %mest%l lﬁncqulu?nql % tyleltit Viall.{me,ntand

I rconi umf urori

phenyllithium.

[0059]

Next, the metallocene compound represented by the general
formula [TIT] can be.synthesized by reacting the obtained
dialkali metal salt in the organic solvent with the compound
represented by the general formula (13):

MJk .. (13}

{In the formula, M represents a metal selected from Group
4 in the Periodic Table, J may be selected from the same or
different combinations of halogen, an anionic ligand, or é
neutralligandcapablecxfcoordinationwithaaloneelectronpair,
and k represents an integer of 3 to 6.). Specific examples of

the preferable compound represented by the general formula (13)

‘may include trivalent or tetravalent titanium fluroride,

chloride, bromide, and iodide, tetravalent zirconium flureoride,
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86 chloride, bromde, and iodide, tetraval ent hafinum

fluroride, <chloride, brom de, and iodide, and conpl ex
SFhk4eof with ether such as tetrahydrofuran

di et hyl et her, di oxane, and 4g2-di met hoxyethan. In

addition, the organic solvent used may 5 be the sane

ones as nentioned above. The reaction of the obtained

di al kali nmetal salt with the conpound represented by
chher igenebabrf depudad (1k3)i dey tberpirel enabh yr Oakk ifad rowt de,

by the equinolar reaction, and may be carried out in

cliheriaoveohBakl, 0888 LS @AM C 5@ MeRb1ak 9h%%@8fiﬁ¥£h ether
e

tenperature 10 ranging from-80C to 200C
suld ald qene maund obtgi Ln _the reaction_may be
n"die%%%%&%%égﬁmqﬁﬁxapﬁé Sggcess

i solated and purified’in ac
recrystallization

n extraction, a
1%3{1.“%%#%?‘#&?, Bha Theddidomreie CFmni OFoREeaE used nay
b ound of the present invention obtained by the

Drioe$8Mes FFEn St FeRtiongdi AGoVRe ke yigactigretdfodhe
such as a proton nuclear magnetic resonance spectrum

Oﬁiaﬂﬂgdndéﬁgﬁﬁlﬁﬂgm@al(Sadeswﬁahcehepsmm¢mmnd r@pmsented by
anal ysis, and an el enental analysis. [0060] Preferred

thenyodemet fofmehp! (Y3 )ngralr BaSHEe OOrABL Al ca 2P LOMAURY the
to Catalyst for Oefin Polynerization Next, the

equigbetieteatBedhMeRhq0ha9NBLOYL A LRt @pSLELON
nmet al conpound of the present 1nvention to a catal yst

R DR TRt PunStyIhr akcart Bofpbahacarotherure
ra%%?%%n%rcln?\i%%t’é chga ggb}é.slThe metallocene compound obtained
in fhe reaction may be isolated and purified in accordance with
the process such as an extraction, a recrystallization, a
sublimination, and the like. The transition metal compound of
the present invention obtained by the process is identified
using the analyticai method such as a proton nuclear magnetic
resopance spectrum, a *°C nuclear magnetic resonance spectrum,
a mass anafysis, and an elemental analysis.

f0060]

Preferred Embodiment of employing Transition Metal

Compound to Catalyst for Olefin Polymerization

Next, the preferred embodiment of employing the

-transitionmetalcompoumdofthepresentinventiontx>acatalyst

for olefin polymerization will be explained. In the case of

~using the transition metal compound of the present invention



87 as the catalyst for olefin polynerization, the
catal yst conponent preferably conprises: (A the
above-nmentioned transition netal conmpound; (B) at
SHddsth one conmpound selected from 5 (B-1) an
organonetal | i ¢ conpound, (B'2) an organoal um num
oxy- conpound, and (B-3) a conpound which forns an ion
pair by reacting wth the transition netal conpound
% and further, if necessary, 10 (C) a particulate
asc5 Fi & PtalvﬁéefPrHeﬁsﬁﬁafPe#yméaéﬁaééﬁﬁona & Grberlpst
specifically explained. (B-1) O ganonetallic Conpound
compopgaprasfetrablyanomerabese conpound (B-1) used in
the present invention, specifically include the
fol | 6 ngheoahanerreatibted otpanatisiof meoupPScdmpund?
and 13. An organoal um num conpound represented by the

geners) atonawke: 0RO QSﬁga dF@éﬂy&@e&Bfké&
,RawAI(CRb)anEq whereln Rb may be the same or

5 Raving 1 tOTE pr o @Lﬁ%%ﬁ@yﬁﬂiﬁ%ﬁ&gt 8&2”"5
hepresents g L B0S SO S8 QTN SE, el
such SF-1451
(B-3) a compound which forms an ion pair by reacting
..with the transition metal compqund (A); and further, if
necessary,
10 (C) a particulate carrier.
[0061]
Hereinafter, each component will be specifically

explained.

(B-1) Organometallic Compound

;5 . 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 organoaluminum compound represented by the general
formula:

20 ' General Formula (B-la): R®mAl (OR)nHpEqg

wherein Ra and Rb may berthe same or different and each
represent a hydrocarbon group having 1 to 15, preferably 1 to
4 carbon atoms; E represents a halogen atom; m is a number such

that 0<m<3, n is a number such that 0£n<3, p is a number such
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88 that 0< p<3, and q is a nunmber such that 0:59<83,
provi ded that mtn+p+q=3. The specific exanples of the

SFanggund include trinmethylalumnum triethylal um num
trifirsobut yl al um num  and dii sobutyl al um num hydri de.

5 [0062] An al kyl conplex & Group 1 netal and

al um numrepresented by the general fornula: Genera

Formul a- (B-1b): MZAI Ra4 wherein M2 represents Li, Na,
..or K Ra represents a 10 hydrocarbon group having 1
that PEP<jy eftRfa®l IS B UL SHGH &@@ﬁl@§ﬁ<3ExBﬁ9Végeéfthat
~ the conpound include Li Al (C2H5)5, and Li Al (C7H15) 4
mngpgIr3A df e kspeeohigo rHRT L e cup Thorcapawstcalinclude

represented by the general fornula: 15 Genera
trigerolydal Baiophm, RaRb&Bhwhet enin®Ra, andi Roolmayy bel dihienum,

sane or different and each represent a hydrocarbon

angr dipsbbuiR@alubonidd, hpaefeeably 1 to 4 carbon atons,
MB represents My, Zn, or Cd. Anong the
abovegpepii oned organonetal | ic conpounds (B-1), 20
or ganoal um num conpound is preferable. In addition,

h [ d (B-1) r b d
i o7 B0 oo 6 RIRBY The B Br TR oy ek e et
byéEﬁ%i%%heLg96élrmeg?) O ganoal um num Oxy- Conpound

General Formula (B-1b): M?Al1R%,

wherein M represents Li, Na, or K, R? fepresents a
hydrocarbongrouphaving]:t015,preferably?:h34carbonatom(s).
Examples of the compound include LiAl (CyHs)s, and LiAl(Cva)q.

- [0063]

A dialkyl compound of Group 2 or 12 metal represented by
the general formula: |

General Formula (B-1lc): R3*R™M>

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

‘represent a hydrocarbon group having 1 to 15, preferably 1 to

4 carbon atoms,-M3 represents Mg, 7Zn, or Cd. Among the

above-mentioned organometallic compounds (B-1),

- organocaluminum compound is preferable. In addition, such

organometallic compound (B-1) may be used individually or in
a combination of two or more kinds thereof.
[0064]

(B-2) Organcaluminum Oxy-Compound
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89 An organoal um num oxy-conpound (B-2) used in the
- present invention may be a well-known al um noxane or
SFail 46rlganoal um num oxy-conpound which is insoluble to
benzene as disclosed in Japanese Unexam ned Patent
Application Publication No. 5 H2-78687. [0065] The
her et of ore known al um noxane nmay be produced in
accordance with, for exanple, the follow ng processes,
and Agensraldajl wntitaimedyasoapsahdt |+ johisbydiwadebene sent
solvent. 10 (1) Process which conprises adding an

inoeganoal iy Bend weQNPoHIS Hehmds okhhal &y lal H%QH%iQfﬂﬁlum '
corrpound cont ai ni ng an adsor pt ive water or salts

ox?oebﬁbehﬂg QB¥§ﬁalsm@£§51u£Qé 5aﬂgﬁ§%?eaag3@£§éiygéd in

chl oride hydrate, a copper sul ate ate
u ulfate, i ck u e hydr at
7o S ThEa ST PhE PO aeet o #ﬁ%%ﬁmnﬁo
Hzgzg g suspen5|on, so as to react the adsorptive
8F 'or the crystal water with the organoal um num
conpound. (2) Process which conprises directly
react?®@®lhater, ice or steamw th an organoal uni num
conmpound such as 20 trial kylal um num in a nmedi um such
as bBmzeheretofoeae knotinetdlyireid®@tanaanflay be produced in
tetrahydrofuran. (3) Process which conprises reacting
acebr@sagesi Githp exkdexampdl, a%H@'ﬁgﬂndwﬂﬂd1¢¥ﬁég%éggi and
di butyl ‘tin oxide, with an organi oal um num conpound

geSEE s L54 A kyd alynd num ;i o2 5@%%%&19}3‘1’5}} solvent.

(1) Process which comprises adding an organcaluminum

compound such as trialkylalumihunlto a compound containing an

~adsorptivewaterorsaltscontainingcrystalwater,forexample,

. a magnesium chloride hydrate, a copper sulfate hydrate, an

aluminumsulfétehydrate,arﬂckelsulfatehydrate,andacmmium
chloride hydrate in a.hydrocarbon medium suspension, so as to
react the adsorptive water or the crystal water with the
crgancaluminum compound.,

(2) Process which comprises directly reacting water, ice
or steam with an organocaluminum cdmpound such as
trialkylaluminum, in a medium such as benzene, toluene,
diethylether, and tetrahydrofuran.

(3) Process which comprises reacting an organic tin oxide
such as dimethyl tin oxide and dibutyi tin oxide, with an

organioaluminum compound such as trialkylaluminum, in a medium
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90 such as decane, benzene, and toluene. [0066] The

al um noxane may contain a.small anmount of an
SgEpionet al 1 i c conponent. Fromthe recovered sol ution

of 5 al um noxane, a solventgg®r unreacted

or ganoal um num conpound is distilled off, and

subsequently the resultant may be re-dissolved in a

sol vent or suspended in a poor solvent of

sualhursnexasee , Examplegs , ofintihe cohgaagal um num conpound
used for the preparation of the al um noxane can

specibpeal! y include the 10 sanme organoal um num
conpound as those exenplified as the organoal um num

conp nentl ned a t hese,
(Fratkyt J?ﬁ“%ﬁ%ﬁ% Bl cPRrEarRy farbat hudape: oF &

o ref erg Z and tinethylal umnumis partlcularl -
PPEPEFLBI S LC ?ﬁ@P&P&&ﬁoaﬁlﬁ%lﬁﬂ%dﬁmf?& P deltisey of
|nd|V|duaIIy or in a 15 conbination of two or nore

almi e xaRey coPOLVERG6TT unteaddiad onganpal wniawn alomponmd 1s
oxy-conpound which is insoluble to benzene used in

dishé lpedsefif, i audnsubsegseptéfethbl yesal canporag bavi ng
an Al conponent, which is soluble to benzene 20 at 60C

reotligenerall S(nlg‘V@@ﬂ_vleﬁﬁSorpéﬁstéﬁ@éM PHO QI pb&8Ssolvent of
particularly preferably 2%or less in terms of A

al@h@ABrahbal yatnp1a £OFPOMNG, %h%%lhﬁllhﬂﬁﬂaé &119& used for

hardly sol ubl e to benzene. he or ganoal um
th%% nat | olr?mo%fﬁyoe %?uﬁgggx%@%'E\é'rfgé?%%ﬁc%}_i&&gflude the
same organocaluminum compound as those exemplified as the
organoaluminum compound in the above-mentioned (B-la). Among
these, trialkylalminum and tricycloalkylaluminum are

preferable, and timethylaluminum is particularly preferable.

The organocaluminum compound may be used individually or in a

combination of two or more kinds thereof.

[0067]

In addition, the brganoaluminum oxy~compound which is
insoluble to benzene used in the present invention is preferably
a compound having an Al component, which is soluble to benzene.
at 60°C of generally 10% or less, preferably 5% or leés,
particularly preferably 2% or less in terms of Al atoms, that
is, a compound which is insolﬁble or hardly soluble to benzene.
The organcaluminum compound (B-2) may be used individually or

in a combination of two or more kinds thereof.
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91 [0068] (B-3) Compound which forms lon Pair by
Reacting with Transition Metal Conpound Exanples of

t he conpound which forms an ion pair by 5 reacting
SHrthSthe transition netal conpound (A) used in the
present invention (B-3) (heféinafter referred to as
“ionizing ionic conmpound') include a Lewis acid, an
ionic compound, a borane conmpound, and a carborane
conpound as disclosed in Japanese Unexam ned Patent

i 4% Publication Nos. 10. H1-501950, Hil-502036,

H3- 179005 H3- 179006, H3-207703, H3-207704, and

USP- 532 B0 omgtaundFwitikar fore,s d olmetPariaP Glyy Re@@ARBYNHith
and an isopoly conmpound nmay be exenplified. The

- Tiams iz gh M €1 aoumsuil (B-3) may be used individual ly

or in a conbination of two or nnre ki nds thereof. In

the GAShAledIINGLD dhpdhANGhHS LS tf%;%&%' SROTBAURY ;9 1y

the present invention a
Vi ether, with. t anoal um num
ré}ﬂt I‘H:}L‘pound {iif lgaﬂf S o as Mt I g%?é'ﬁje égl uged in the

C st conp ne gi ves especially high
Plbeoﬁ‘ifﬁerlrl ghteRn Z%fgbu e gegmaiie orefes rednpewrrml. izoizing
[ 0069] Moreover, the catalyst for olefin
193915y msrPLansn Tacdoddi ﬁgLewlshQdeesamt1pnuentbmpoua¢,
include a carrier (C, if necessary, together with
baraget campicvinah retdala carpouade( Apnpoahd eastiieReosed in
conpound (B) selected from (B-1) an organonetallic
JaPlank4®l Unexamined Patent Application Publication Nos.

H1-501950, H1-502036, H3-179005, H3-179006, H3-207703,

H3-207704, and USP-5321106, etc. ‘Furthermore, a heteropoly
ﬁompound and an isopoly compound may.be exemplified. The
ionizing ionic compound (B-3} may be used individuélly or in
a combination of two or more kinds thereof. 1In the case of using
the transition metal cdmpound of the present invention as a
catalyst for olefin polymerization, together with the
o;ganoaluminum oxy-compound {B-2} such as methylaminoxane as
a co-catalyst component, gives especially high polymerization
activity for the olefin compound.

[0069]

Moreover, the catalyst for clefin polymerization
according to thé present invention may include a carrier (C),
if necessary, together with the transition;netal compound (A),

at least one compound (B) selected.from (B~1) an organometallic



92 conpound, (B-2) an organoal um num oxy-conpound,
and (B-3) an ionizing ionic conpound. [0070] (O
g jer 5 The carrier (C) used in the present
T ionis asolid in the formof granules or
m croparticles consisting oP2an inorganic or organic
conpound. Anong such conpounds, preferred as the
i norgani ¢ conpound are porous oxides, inorganic
chlorhges clay, clay mnerals or ion exchangeable
CIRBConfbindg PEIRDOTEIRABURheXporeRRoBRfdeand (B-3) an
. specifically, S Q2, A1203, MO Zr@2, Ti 02, B203,
1EHGLEhGomBaD, comgurghd the |ike, or a conplex or a
m xture thereof, for exanple, a natural or synthetic
zeol i[t®70]Si 02- MJO, Si 2- Al 203, Si O2-Ti 21 Si 02- V205,
Si2-Cr208, 15 Si@2-Ti 2-MgO and the like, can be
used.(cAmang rtikese, Si 2 and/or A1203 as a nain
conponent are/is preferably used. The porous oxide

5 has einff ;L PrAPRer td.as . ' . iLnd_and the..
‘ prodggfﬁE%EE%?EOQ@%ﬁ%ﬁgb%gqﬁﬁgggﬂ%ggﬁ?%gﬁg%Fﬁgp %%éisolld
. canri referably used in the present invention has
i TS fom o BR & PG S PE SAE L BRaBRy 20

., 10 to.,100m a specific surface area of 50 to 1000
B PG o? B OfPare PP T Hn 280008 S\giocompgundmdpgeferred
_ pore volume of 0.3 to 3.0 cnB/g. The carrier may be
. asddi® L hedgapipeanpsdngta 19porousColiCe mr efergdt yc h0otddes,

700C, if necessary. SF-1451 -
clay, _clay minerals or ion exchangeable layer compounds.

10  [0071)

As the poroué oxides, ‘specifically, 510, Alzo.a, MgO, ZrO%,
TiQ,, Bzo;, Ca0, ZnO, Ba0O, ThO, and the like, or a complex or
a mixture thereof, for example, a natural or synthetic zeolite,
S5103-Mg0O, Si0;-Aly03, 5i05-TiO,, S5i0,-V,0s, SiOz—C£203,

15 $1i0,-Ti0,-Mg0O and the like, can be used. Among these, Si0; and/or
B1,05 as a.main component are/is preferably used. The porous
oxide has different properties depending on the kind and the
production method thereof. .It is desirable that the carrier
preferably used in the present invention has a particular

20 diameter of 5 to 300.u‘rn, more preferably 10 to 100um, a specific
surface area of 50 to 1000 m®/g, more preferably from 200 to
900 mz/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, 1f necessary.
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93 [0072] As the inorganic chlorides, MCl2, MBr2,

WMhCl2, MhBr2 and the like are used. The inorganic
sgehlori des maybe used directly, or may be used after

bei ng pul verized by using aggall mll or 5 a vibrating

mll. In addition, the inorganic chlorides can be

used after dlssoIV|ng themin a solvent such as

al cohol, and then precipitating theminto

partlgghgtes using a precipitating agent.. [0073] 10

The clay used in the present invention generally

const,i_t a_cla er ma conponent. The
i on hs &Lanélgé‘"gﬁngai}@r %Joqﬁ%uhg%&éeapql%ztﬁ@ 2 ¥MpT2 and

hﬁﬁgentlon Is ~a conpound having a crystal structure of
FF BRE 5ioshest e OREFERNE 6 P T SRR TRE B Tect Ly,

piled up to one another in 15 parallel with a weak
OrhBAli Py Biedrgiter Pringi phlvheikzedsby aomtrad rethadanmbel or
exchanged. Most of the clay mnerals are an ion
a Exbh@hg&@bdlelﬂ ayen iipoisrd. ther lﬁbﬁg§nl@|@ﬂdﬂl&%§|c§n be
and ion exchangeabl e | ayer conpounds, ones
ussmnhbesyszgﬂs%lﬂﬁ%la{éd G S e used ‘Aﬁst Q?HBhol, and
being limted to t 20 nat ur al products

thed@Adon i '?%lﬁ?eﬁg_nngﬁ%a? |nclllfad€ 5 rgnlrggragqna?/cupl)caglng

exchangeabl e yer conpo
gEh erals and crystalline ion conmpounds having a
ayeéered crystal structure such as a hexagona

chsE%qggked structure, antinonyl type, CdC 2 type,
and %ype. Exanpl es of the clay and clay SF-1451

Ehe_clay used in the present invention generally
constitutes a clay mineral as the main component. The ion
exchangeable layer compound used in the present invention is

a compound having a crystal structure of which the planes

constituted by ionic bonding are piled up to one another in

parallel with a.weak bonding strength, in which the ions
contained can be exchanged. Most of the clay minerals are an
ion exchangeable layer compound. For clays, clay minerals and
ion exchangeable layer compounds, ones synthesized
artificially can also be used without.being limited to the
natural products. In addition, examples of the clay, clay

mineral,andionexchangeablelayercompoundincludeclays,clay

‘minerals,andcrystallineioncompoundshavingalayeredcrystal

structuresuchasaahexagonalclose—packedstructure,antimonyl

type, CdCl; type, and CdIzltype. Examples of the clay and clay
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94 mneral include kaolin, bentonite, kibushi clay,

gairone clay, allophone, hisingerite, pyrophyllite,
sFlG& group, nontnorillonite group, vermculite

phyllite group, palygorskh% , kaolinite, nacrite,

dickite, halloysite, and t 5 i ke. Exanples of the

i on exchangeabl e | ayer conpound include a crystalline

acid salt of nultivalent netal such as

e B R A N s " R P T g mome ey,

-Zr (HPO4) 2, .y-Ti (HPO4) 2, - Ti (NHAPO4) 2H20O, and t he
alﬁ?ﬁ@gn?he%&Fééggﬁét%ra yﬁPHEV&hlE§edmi9aiﬂrPHE'present
invention are preferably subjected to a chenica
égﬂt@reahﬂéhitSu@hoaBra
surface treatnent which renoves inpurities attached
padgemekibef doelinirteat nent $tgi \dingciare ,ehfdtdysntéhand the
crystal structure of the clay and the |like, can be
liksed. ExGpedids 6 rexearilces eabthbhge8PER Xiyfe A 2okbR@ahiEhiclude
include an acid treatnent, an alkali treatnent, a

ErQat AN ndM £ B; §a t it R € i
? cogpound gﬁgé§ﬁ§ g%?ﬁeaf[%ggﬁygg% %ti@%eégc a%%e%%le

_ mpaound used,j.n.the present 0 jnvention ma

* %2*@%@% &@np%aﬁa%\F?H A hE ﬁt%ﬁppaié'r%mraﬂg—g& (@ﬁém,
thanging an exchanﬁeable ion inside the layer to the

“‘%ﬁ BPSCPul KgPi o~ BB { RECH tzs He®n EdehdRfdbi | 1154 (ERfuh 2,
bul ky ion plays a supportive role to support a |ayer

Y- 5% (NIePQr ez - Hafld @1d dgdredakey Trad kédyasnad qlidyt aineAbiogsed
the introduction of other substance SF-1451

in the present invention are preferably subjected to a chemical

‘treatment. Any of the chemical treatment such as a surface

treatment which removes impurities attached on the surface,
treatments giving an effect on thecrystal structure of the clay

and the like, can be used. Specific examples of the chemical

treatment include an acid treatment, an alkali treatment, a

treatment with salts, a treatment with organic compound and the
like.

[00741

The ion exchangeable layer compound used in the present

invention may be a layer compound with the interlayer enlarged

by exchanging an exchangeable ion inside the layer to the other

bulky ion using its ion exchangeability. Such bulky ion plays
a supportive role to support a layer structure, and is generally

called as a pillar. Also, the introduction of other substance
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95 to the inside |ayer of the |layer conpound is known

as the intercalation. Exanples of the guest conpound
S§‘¥ﬁ intercalation include a positive ion inorganic

conpound such as TiCl4 and_ ZrCl4, a netal al koxi de

(where R is a hydrocarbon 59%roup or the like) such as

Ti (OR) 4, Zr (OR) 4, PO(OR) 3, and B (OR) 3, a

net al hydroxide ion such as [A11304 (OH) 24] 7+, [Zr4

3 and the lik

“<COoufas Ty HETuSd eGP BUETT b feal ot oF e
atlon of two or nore kinds thereof.

._conbi
ln%&&icta i 1 ORhentXATRE 881 af | Hoe t Haret %‘Mﬁ&% QL
‘pol ymer 10 obtai ned by hydrol yzing netal al koxide (R
intergaRadional BEAUGRoBROS bl thel dil Kelorguel casoBpoaRi4such
Al (OR)3 or Ge(OR)4, a colloidal inorganic conpound
assltcAlasrsl @2Cdy, thendtidle atapxtieecoekeséatl.is BxappLe8arbon
of the pillar include an oxide produced by carrying

group éhenenl i dehydicat 4 9migbRel,, i78 @03), @*O(Eﬂatheariléla OR) |

above- nenti oned net al hydrOX|de ion to the l'ayer

a. me%@ehyéﬁeagdet hefesuR eégflf[ﬁgggﬁgggﬂgﬁ 7€l aﬁézIarE%H?lﬁW

n1nera and specifica Iy pre
pectorite, tainiol

N
aﬁd syﬁ?%g Tﬁrﬁ% e&%%c Ite26h§f§nﬁP@§°BPthQagrbﬁnpéed

‘ include a granule or a particulate solid
infgFEAgaL:

1¥ 0% iCuPaF OB Bt k91 iof £He ehmpeokingstishaoeot.
m SpeC|f|c exanpl es thereof include a (co)polyner
Inppedibéant rehtaniateresiat hayi tlgoge t comdowmiHon apalpner
such as ethylene, propylene, 1-butene, and
obila ie¢tyy- hygent pnenamethe aSde:»éhEdle (R is a hydrocarbon group,

or the llke) such as Si(OR)4, AL{OR)3 or Ge(OR)4, a colloidal

inorganic compound such as SiO, or the like can be coexisted.
Examples of the pillar include an oxide produced by carrying
out thermal dehydration after intercalating the

above—mentionednetalhydroxideion1x>thelayerinside. Among

‘these, preferred ones are clay and clay mineral, and

specifically preferred ones are montmorillonite, vermiculite,
pectorite, tainiolite, and synthetic mica.
[0075]

Examples of the organic compound include a granule or a

particulate solid having a particular diameter in the range of

5 to 300 um. Specific examples thereof include a (co)polymer

produced from an a-olefin having 2 to 14 carbon atoms such as

~ethylene, propylene, l-butene, and 4-methyl-l-pentene as the
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96 main conponent; a (co) polymer produced from
vi nyl cycl ohexane, styrene as the main conponent; and
nodi fied one thereof. [00761 The catal yst for
SE51 ek pol ymeri zation according to the 5 present
i nvention may contain a car?fer (C) and a specific
organlc conpound conponent (D) to be described | ater,
necessary, together with the transition netal
ound é at | east one conpound (B) selected from
““"‘(lél PIRRD Péarﬂ;r&@P&\PPnlgmeéoPrﬁ%ﬁ%ﬁed(fBi% vapylcyclohexane,
or ganoal um num oxy--conpound, and (B-3) an 10
SUYSHNA 7§ ithei @adenpounanepoe7zhd eDpodifasilcoGenpbeandof .
- Component In the present invention, the organic .
conpddfAdedonponent (D) is used, i f necessary, for the
pur pose of inproving the 15 polynerlzatlon

per f ghERBSEa BRS TPON bices ﬁél%@r%%y&ﬁ%&%ﬂa@{g to the
Exanpl es of the organic conpound include al cohols,

.pr@E%ﬁth%v%ﬁﬁﬁggnsu eahboxy! Lcagi dg, P Fsggg %ugpecific

conpounds, f onat es, ut are not

A k) ol g 0, L BP0 1

uence of each conmponent can be arbitrari

negs et ¥, Lo e VRGN BOF fgr PrUcdsrenetan cwnpound (A), at

exenpllfled (1) A process conprising adding the
le@@ﬁp@n@n@ompgu@moﬁ@ selp3ed from (B~1) an organometallic

compound, {(B-2) an organdaluminum.oxywcompound, and (B—3) an
ionizing ionic compound.
[0077]

(D) Organic Compound Component

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

[0078]

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
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97 to a polynerization reactor. (2) A process

conprising adding the conponent (A) and the conponent
se-B)ag10 a polynerization reactor in the arbitrary
order. 5 (3) A process conpg4sing adding the catal yst

conponent in which the conmponent (A) supported on the

carrier (C, and the conponent (B) to a

pol ynmeri zation reactor in the arbitrary order. (4) A

tPOGRIyneAREL$bAgraddipg .t he catal yst conponent 10
in which the conponent (B) supported on the carrier

(O, dnat (A : ri [
onctar i TR AR nd 3R b B B ) and
conpri si ng, addi t he cat al yst .conponent jn ich the
enOTBERENET A AR ¢ o Sl PR SBoE AT sHb IR et hgary
on the carrier (C, to a polynerization reactor.
oXded79] I n each of the above-nentioned processes (2)
to (5), at least two of each catal yst conponents nay
be cdpt a& pdoicersaduampeisihg addinoftieheatalyst component

above-nenti oned processes (4) and (5), of which 20 the

incehpeohethe (BmpeSnSupp@E it ethpddia prporert caByikhRatchis and
not supported nmay be added in the arbitrary order, if

thBES&RSHMant (B) LBiS g%fq?znrerti*&%t%ﬁﬁpeegex‘ao& B)n FR% §it:}%£@fary

be the sanme as or ent fromeach other. As
id catal yst conponent in which the conponent (A)
I's supported on the above-nentioned SF-1451

{4) A process comprising adding the catalyst component
in which the component (B) supported on the carrier {C}, and
the component (A) to a polymerization reactor in the arbitrary
order. |

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

[0079]

In each of the above-mentioned processes (2) to (5), at
least two of each catalyst components may be con.tacted in advance.
In each of the above-menticned processes (4) and (5), of which
the component (B) is supported,.the component (B) that is not

supported may be added in the arbitrary order, if necessary.

‘In this case, the component (B) may either be the same as or

different from each other. As the solid catalyst component in

which the component (A) is supported on the above-mentioned
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98 conponent (C), and the solid catal yst conponent in
whi ch the conponent (A) and the conponent (B) are
Sgygggﬁted on the above-nentioned component (O,

may be prepolynerlzed and further the
cat al yst conponent may be s §ported on the solid 5
cat al yst conponent which is prepolynerized. [0080] In
the process for producing an olefin polyner accordi ng

the ent ntion, an olefin polyner is
f@ OUFEELF $Ph¢do FanbbFE/n‘é‘P‘PE@In@ﬂ’t Hen ayhefan the

|n the presence of 10 such catalyst for olefin

CPSINET ZEt)i A hs-hferdmResErdbole. ane supecpttesern the

i nvention, the polynerization can be carried out in

_abﬁﬂﬁwmen;uqnmﬂ(¢qmmmmenmo|gmerozaftnnmﬂeuho@reyalymeﬁazed

solution polynerization and a suspension

ampbEyrehée z athicoBa t aDg¢sa mm@ﬁemaweygﬁﬁpaeté%n the solid
met hod. Specrflc exanpl es of the |nact|ve

cadngdreea dy@y u se
polynerlza i 0 tn§¥ﬁ§§plncPE%§ gtggahydrocarbons
such ggopane, but ane, pentane, hexane hept ane,
octane cane, dodecane and kerosene; alicyclic
hydr rbons such as ¢ cl opent ane, cl ohexane and
net h?PaVbEF SFETESTe I CAr Li%lrrﬁ/erloe%ae bAPFuEIeecgerding

benzene tol uene, and xyl ene; hal ogenated hydrocar bons
O (r&R P§§S§Fﬁyﬁeﬁ@n@hpﬁrrée odmifdnopedymae, iandbtained by

di chl oronet hane; and a m xture thereof. Al so, olefin
polygelrfizéag be cspdlusetheingotivenile {108 t8 p4Bience of

suchcatalystforolefinpolymerizatrmlasn@ntionedabove. In
the present invention, the polymerization can be carried out
inanyof a liquid-phase polymerization method such as a solution
polymerizationandeasuspensionpolymerization,andeagas—phase
polymerization method. Specific examples of the inactive
hydrocarbon medium used in the liquid~phase polymerization
method.include aliphatic hydrocarbons such as propane, butane,
pentane, hexane, heptane, octéne, decane, dodecane and
kerosene; alicyclic hydrocarbons such as cyclopentane,
cyclohexaneandnethylcyclopentane;aromatichydrocarbonssuch
as benzene, toluene, and.xylene; halogenated hydrocarbons such
as ethylene chlioride, chlorobenzene, and dichloromethane; and
a mixture thereof. Also, olefin itself.can be used as the
solvent.

[0081]
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using such the olefin polynerization catalyst as
SFggg%honed above, the conponent (A) is used in such an

anoufit so as to be generall from10-8 to 10-2 nol e,

and preferably from10-7 t %10-3 nol e per 5 a reaction

volume of 1 L. The conponent (B-1) is used in such

the amount that the nolar ratio [ (B-1) /M of the

conp t - to t ent.ire transition.metal ( i n,
Che THEh Hh® et SIRI A T o GogiEg Bupoey tine
a referably from0.05 to 2,000. The conponent

SUEE?%D@ PSS ELBPI WIS A RO afBbAt Y haS TRRt hored abgve, the
ratio L(B-Z)/ha of an alum num atomin the conponent

CoEpoDENnE oA} hes a1RSY Nt FUABI @R APt talsq Ms te bhegenerally
conponent (A% is generally from10 to 5, 000,

fromef@rabd yL Ff om12) tod2pHePerdbby Tompdéhtto BoF) mbse per
used in such the anount that- the nolar ratio [(B-3)

a tddcoion e lapmperentL. ( BTk tempBaeRAt (BL1{ riansiskdodn such
metal 15 atom (M in the conponent (A) is generally

thér@Muhtt End0.thPhEl £F 3bhY S FegL ) 19 B %Qg%poﬁgﬁt (B-1)

conmponent (D) is used in the anmount” such that "t
' D /(B-1 i [y f 0.01 t 0,.
ro AT et P TSt o et & DR Thelhpoinen ) (s e
th -1 that th I ti D)/ (B-2
9o S5 ERERRORD 1 0 bincbs A0 a8t Fir oy Gt  Prcind? 565 4490
1 when the conponent (B) is the conmponent (B-2), and

The ipamaqieriol @ Zlatsoufed) 1% B@®) the gowensl thatrom molar
0.01 to 10, preferably fromO0.1 to 5 when the

‘ratiﬂnﬂﬁﬁﬁﬁ)KMﬁ cfsaBFaldbinum atom in the component (B-2) to

the entire transition metal (M) in the component (A) is

generally from 10 to 5,000, preferably from 20 to 2,000. The

' component (B-3) is used in such the amount that the molar ratio

[.(B-3) /M] of the component (B-3) to the entire transition metal
atom (M) in the component (A) is generally from 1 to 10,
preferably from 1 to 5.

{00821

The component (D) is used in the amount such that the molar

ratio [(D)/(B—l)] is generally from 0.01 to 10, preferably from

0.1 to 5 when the component (B) is the component (B~1), that

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

preferablyfrom0.00Sto1whenthecomponent(B)isthecomponent
(B~2), and that the molar ratio [(D)/(B-3)] is generally from

0.01 to 10, preferably from 0.1 to 5 when the component (B) is
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100 the conponent (B-3). [0083] In addition, the

pol yneri zation tenperature of olefin wusing the olefin
grRalgAeri zation catalyst is generally within 5 the

range from-50 to +200C, agg preferably fromO to

170C. The polynerization p 8ssure is under the

condition of generally from atnospheric pressure to

10 MPa gauge pressure, preferably from atnospheric

thBl esfpbache fplBa gauge pressure, and the |
pol yneri zation reaction can be carried out batchw se,

10 senRi tinuously or continuously. The
polyﬁgpgggtion can be carried out by dividing the
process into two or nore stages which wuse different

r eactoRCohéPRi oFdS APEYROT Bedt ben PRI affugheot olefin
obt ai ned ol efin polynmer can be al so adjusted by
usanpohageledir ayehvmer isd tsiton atied ys¢l yegézatadhy within
system or by varying 15 the polynerization
thtenpegat firem MU eevenooPhe aBb esHd MRl Bhtrr£ad B8 170°C.
adj usted according to the anount of the conponent (B)

Th@@@ﬂ@ﬁ&@@ﬂ‘%r@ygﬁﬁgﬁ% uRdSHitthabl&n DY otfoc];ept@erally
added is fromabout 0.001 to 100 NL per kg of ofefin.

: [ ' b | efi ‘
fr&:xgoascﬂﬂos 1:'12: bggfgﬁﬁé?@é l!OnMEQté}aagﬁeohrlgsgu e:, 2%%?ferably

supplied to yneri zation r s~a one

in f nononer_selected. from ethyl ene and an
e b O e PR R RECAfT St SR AP AR jand the

referably ethylene or propylene. Exanples of the
PO]ZYTB%H%H%R%%C%HPIF ezt Rparar bredbrae et vl &4 n

havi ng SF- 1451
semicontinuously or continuously. The polymerization can be

carried out by dividing the process into two or more stages which
usedifferent:eactionconditions. The molecular weight of the
obtéined olefin polymer can be also adjusted by allowing
hydrogen to exisf in the polymerization system, or by varying
the polymerization temperature. Moreover, the molecule weight
can be adjusted according to the amount of the component (B)
used. When adding hydrogen, a suitable amount to be added is
from about 0.001 toc 100 NL per kg of olefin.

[0084]

In the present invention, the olefin supplied to a
polymerization reaction is at least one kind of monomer selected
from ethylene and an a-olefin in which at least one kind of

monomer is preferably ethylene or propylene. Examples of the

‘a-olefin include a linear chain or branched a-olefin having
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101 3 to 20 carbon atons, preferably 3 to 10 carbon
atons, such as propyl ene, 1-butene, 2-butene,
SE=1derlt ene, 3-nethyl -1 -butene, 1-hexene
4- et hyl -1 - pent ene, 3-net hyb4l - pent ene, 1-octene,
1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 5
1-octadecene, and 1l-eicosene. Additionally, exanples
of the a-olefin include a cyclic olefin having 3 to
3 30 Z2ardmrbcat enems, ppeéfeabbyy B tto 20 @4 OB HiGls,aSuch as
. cycl opentene, cycl oheptene, norbornene,
pr@maz _ :elﬁlysll %Bat@ﬂén%uﬁ@ié,a%e@&%%@qegemaegyl-l—butene,
- rr‘e y
1-hefkeRed- dic 011 4ag5 osgt apht
ne; ae'pglggkﬂggo%epgnggﬁeéxgn%EE?Q%nfa?%%géﬁgatgrggégne’
c_acjd, nmethacrylic

r lic iLd__suc s.acryl i

! ?% %é¥u%a?$§eggpgﬂ-Eﬁ?SFEadégﬁaean VAFFARSCERGconi ¢

1_acid, i taconi c acid, anhydride and . : :
GCLPEEGEDe 2, 3395l nebEendne: 3AGdiaipR}LYe &HBYEEEEeSE the
and a 15 netal salt thereof such as sodiumsalt,

o-pdeddsi inthadle a ldaydiiiumoledlin, having shldg 3tagaebbtnatons,
salt, calciumsalt and alum numsalt; an

prafe3abhgal wrat@datambpxydic esteelspehtasemetiyl oheptene,
acrylate, ethyl acrylate, n-propyl acrylate,

.nokb@ﬁhéﬁyl.QGM¥£H§Er2“n8H$U£neﬁ@!y&é%ﬁhc§é?%ﬁ%%%cene and

acrylate, tert-butyl acryl ate, 2-ethyl hexyl.
2-ReeMlate, nmethyl nethacrylate, ethyl nethacrylate,
n- propyl nmethacryl ate, isopropyl nethacryl ate, :

- bukyl,. ylate,and, iso | methacryl at e;
G R b et IR AR O Ml S A e G ke 2
“vinyl caproate, vinyl caprate, vinyl laurate, vinyl
Po LR ERONFAndIoF fHannls, aprodramnaaturatashsarbpayeédc acid

gl ycidyl SF-1451
such’as acrylic acid, methacrylic acid, fumaric acid, maleic

acid anhydride, itaconic acid, itaconic acid anhydride and

bicyclo(2,2,l)—5~heptene—2,3—dicarboxylic anhydride, and a

metal salt thereof such as sodium salt, potassium salt, lithium

salt, zinc salt, magnesium salt, calcium salt and aluminum salt;

an @, B-unsaturated carboxylic ester such as methyl acrylate,

| ethyl acrylate, n-propyl acrylate, isopropyl acrylate, n-butyl

acrylate,isobutylacrylaﬁg,tert—butylacrylate,2~ethylhexyl”
acrylate, methyl methacrylate,-éﬁhyl methacrylate, n-propyl
methac;ylate,isopropyln@thacrylate,n—butylmethacrylateand
isobutyln@thacrylate;avinyleétersu;hasvinylacetate,vinyl
propionate,vinylcaproate,vinylcaprate,vinyllaurate,vinyl

stearate and vinyl trifluoroacetate; an unsaturated glycidyl



10 -

15

20

102 such as glycidyl acrylate, glycidyl nethacrylate,
nmonogl yci dyl itaconate. Furthernore,
ShIAlcycl ohexane, diene, polyene and aromatic viny
conmpound, for exanple, stynempe and nonoal kyl styrene or
pol yal kyl styrene such as o-nethyl styrene, 5
m et hyl styrene, p-nethyl styrene, o, p-dinethyl styrene,
o- et hyl styrene, methyl styrene, p-ethylstyrene; a _
sty eerg yadelyilvat +yea tontpdiyaiing 1and tigt + ehat c gmeuBgIYehdy1
as net hoxy styrene, ethoxy styrene, vinyl benzoate,
inddytiatet hydbenzeat 8z, Winyh et gt gneh
styrene, o-chIorostyrene%wagygggﬁ¥%f%§?y?%§%eé*gh%@%e and
Yy eng; 3- n | en '
T Braay Fome e RAEERRBEE, ChEvrsper fot e,

' e oexisted int reaction sysftemto carry out
R R T RS2t e LGB LS A SURE 4 GoBeEyyp ey Fene,
—_produci ng an ol-efin polymer according to the present
m‘WﬁGgﬂﬁﬁ % 8

GHICHE:| BaEetoNE SkVRENeF che-AbReRBY lBsyrene,
~et hyl ene or propyl ene. Wien two or nore kinds of
OwhhoRsityrane, Bsedhyilstysepeef prabhglthgrehbe anstptene
of ethylene, propylene, or ethylene + propylene is
de¥Q%aby venloe tari mnfea fhased oah 1tdveriddstieh als ittty 8t vrene,
nmononers. Specifically, the nononmer can be preferabyy

tused teyrehedugingia ne p ros
R L LG} DS LSl RPN PG SOREPE! oy

beRLORY hy n ol yn éRCP _a propyl ene
TR PEne Pyt Ueshel TaLk PP Ea pFosy v sRaFout one
pfgﬁléég%tyrene and divinyl benzene; and 3-phenylpropylene,
4~phenylpropylene and a-methyl styrene, or the like, may be

cogxisted in the reaction system to carry out the

- polymerization.

{0085]

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 the
total amount of monomers. Specifically, the monomer can be
preferably used for‘producing an ethylene/propylene copolymer

(EPR), a propylene/ethylene copolymer (PER), a

propylene/ethylene random copolymer (RCP), ‘a

propylene/ethylene impact copolymér (ICP), a propylene/butene
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103 copolyner (PBR), a propylene /ethylene /but ene
copolymer (PEBR) and the like. Hereinafter, the
SEpléSént invention will be explained in detail with
reference to Exanples. 5 [0086] [ Measurenment Method
for Properties] Ethylene Content in Polynmer By the
use of Fourier transforminfrared spectrophotoneter
FT/1 R-610 manufactured by JASCO Corporation, 10 the
Coppé¥nen (FBR)vi x pmbpylehet behybekerigurebe aboipon yok r 1IEFERR) ,
cm 1l based on a nethyl group of propylene and the
andbsbe bahke.in the vicinity of .the overtone absorption
of 4325 cm-1 due to a GH stretching vibration were

det exddech £ add Q)heuﬁkg!eﬁgelﬁ@éﬁtfﬁg lr:iﬁ:: bS e ?falneﬁl) in

et hyl ene content in the pol ymer was ca
( ared by using the standard
deigaﬁjps‘}éf%afﬁfé:y&/‘g? aﬁ%?xaamz@ae y 13C-NVR). [0087]

_ Intrtﬁﬁﬂéﬁ\/SCOSIty ([ill) The specific VISCOSIty rasp
ermned in decalin at 20 135C using an :

automati c viscosity neasuring apparatus VMR- 053PC

nmanufiEasirenest Negdodo. fom dropedtiigsloved version  of
Ubbel ohde capillary visconmeter, to calculate the

:intﬁhhyhﬁnanaanrﬂanMmé@ﬂqmmg-to the foll ow ng
equation: [ri] =rlsp/ { C(1 + Krlsp) } <C
sol By atheC aieLRtS Ftden ePF+142kform infrared

spectrophotometer FT/IR-610 manufactured by JASCO Corporation,
the area in the vicinity of the rocking vibratiomr of 1155 cm™
based on a methyl group of propylene and the absorbance in the
vicinity of the overtone absorption of 4325 cm™ due to a C-H
stretching vibration were determined, and by using the obtained

ratio, the ethylene content in the polymer was calculated from

‘the standard curve (prepared by using the standard sample which

is standardized by 3C-NMR).
[0087)]

Intrinsic Viscosity ([nl])

The specific viscosity ns, was determined in decalin at
135°C using an automatic viscosity measuring apparatus

VMR—053PC manufactured by Rigo Co. Ltd. and improved version

.of Ubbelohde capillary viscometer, to calculate the intrinsic

viscosity according to the following eguation:

[N] =nsp / {C({1 +K* Ngp) } <C:solutionconcentration
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104 [g/dl], K constant nunber > [0088] Wi ght
aver age nol ecul ar wei ght (Mdv) and Nunber average

Sﬁnifﬁi”ar wei ght (Wn) 5 The measurenent was carried
ou y transferring 500 | _of a sanple solution with
0.1 wt % concentration at al%wrate of 1.0 n/nin
using Alliance GPC 2000 manufactured by Waters Co.,
Ltd. The standard pol ystyrene nade by Tosoh

dul'ar wel G edch pol ymer. Separating
Col u 0 § Kgel QGvH6- HT and TSKgel GVH6- HTL (each
col u i ing an inner dianeter of 7.5 mmand a | ength
of 300 mm Columm tenperature: 140C 15 Mobil e phase:
o- Di ¥eLehGheVeeage MPatemtlor: wliifghér éMwi adnd Number average
refractonmeter Exanples [0089] Hereinafter, the

mogessdmr wegmiti diiaw | | be further 20 explained in
detail with reference to Exanples, but the present -

i nvemhiOnek§uboheht i £d-4her &l Q! Mﬁi&gsg%g*&% | 500 ul

' oratio s.used. and _cal cul ated as the calibrated
[gﬁ}%{l@ al. c%ns\é\t%[ntopumf

structure of conpound obtained in
of\/\@sséjr%fé@cﬁ%"éﬁtﬁ' upg,Qf o ,

(GSH 270 nanufébpurégﬂgaqggﬁf E%é%?wgéé%gggwg%éingg rate
of(§x018%ﬁh§§'&§§§g Alliance GPC 2000 manufactured by Waters

Co., Ltd. The standard polystyrene made by Tosoh Corporation

was used and calculated as the calibratéed molecular weight of

each polymer.

Separating Célumn: TSKgel GMH6-HT and TSKgel GMHG6-HTL
(each column having an inner diameter of 7.5 mm and a length
of 300 mm)

Column temperature: 140°C

. Mobile phase: o-Dichlorobenzene

Detector: Differential refractometer
Examples

[0089]

Hereinafter, the present invention will be further
explained in detail with reference to Examples, but the present
invention is not limited thereto.

In addition, the structure of cémpound obtained in
Synthesis Examples was determined with the use of 270 MHz H-NMR

(GSH-270 manufactured by JEOL Ltd), FD-mass analysis (SX-102A
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[Exanple 1] [1,1, 3,6, 8, 8-hexaneth
SE-1#818H di cycl openta[b h]fluore ne] 5 To a 300-n
t hree-neck fl ask, 25.8 g of0&nhydrous al um num
chloride, 5.18 g of fluorene, and 200 ml of carbon
di sul fide were charged under nitrogen atnosphere.
6.18g of nesityl oxide was added dropw se thereto
magypéeCLBrAfnaY edEPh Atdat eenBathe &nke. the mixture was
stirred for 10 hours under reflux. After 10 standi ng
[Exkempdel 11100 nt of water was added thereto, and the
organi c |l ayer was separated. The aqueous |ayer was

extrac)eds, ay Sm%@xiﬂle@flzﬁeﬁﬁﬁﬁi—%%éﬂ % SERARANEE 1 vore
organi c ayer was co I ned, a -

- ned saturated aqueous solution of sodium chloride.

fter the solution was dried over nmagnesium 15

sul f , e vent wa istilled off, and the 3
obt afélgl (%drlo ugbre\%geﬁﬁrﬁf?%& %5%& efnnnydrous aluminum
hr omat ogr aphy, and recrystallized with a mxed
_Chiaﬂr At oflethafoliveesiie, e ¢08) Blwas ganizogy disulfide
Identification was perfornmed by 'H NVR spectrum The
We R gdgreseindsnitsoges athovepresrd .ol ol .g @0 re@ARQ] oxide
1H NVR (270 MHz, CDC13, TMs standard): 6 7.62 (s, 2H)
wa8 adtietBdEepw2bl,t18 6103 over 2H)niMitdBIn(S watky bSth, and
2.19 (s, 6H, 6 1.33 (s, 12H) [Exanmple 2] SF-1451
the mixture was stirred for 10 hours under reflux. After

standing to cool, 100 ml of water was added thereto, and the

organic layer was separated. The aqueous layer was extracted

with 300 -ml of hexane, and the separated organic layer was
cgmbined, and washed with t«_rater‘ a_nd a satﬁrated agueous solution
of sodiumchloride. After the solutionwas dried over magnesium
sulfate, the solvent was distilled off, and the obtained product
was purified by column chromatography, and recrystallized with
a mixed solvent of ethanol/hexane. The yield was 1.14 g.
Identification was performed by 'H-NMR spectrum. The
meaéurement results are shown as Ifollows.
- [0090]

| "H-NMR (270 MHz, CDCl;, TMS standard): § 7.62 (s, 2H), &
7.43 (s, 2H), 6 6.03 (s, 2H), & 3.89 (s, 2H), & 2.19 (s, 6H),
6 1.33 (s, 12H)

[Example 2]
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106 [0091]
[ _(Phenyl) (et hyl ) net hyl ene(3-tert-butyl-5-nethylcyclo
dienyl)(1 1 3,6 8 8-hexanmeth | -1H 8H-dicyclo

SEpﬁggﬁb fluorenyl)zirconiumdichloride] 5 (1)
Synthe3|s of 106
3-tert-butyl-6-phenyl -1, 6-dinethyl-fulvene To a
100-mL three-neck flask, 1.50 g of potassium hydroxide
puIv?Eme? in nmortar, 0.91 g of 18-crown-6 and 45 ni
-of TH e charged under nitrogen atnosphere. 2.70 g
I-nEth Icyclo.entadlene mas added

t he n1xture was stirred for 3 hours. The solutlon mas
peadaddenvih (11133, §,8f 8abekaphenphel Hds Bpui secbyeentld[b, h]

m nutes, and the m xture was stirred for 22 hours.
fllbeenga¢ti@nondnt Hoshwagigeured into 100 m of 2N 15

hydrochl oric acid. The organic |ayer was separat ed,

and the soAbeeYss! gyer was extracted with 200 m of

hexane. e separated organic |layers were conbi ned,
3-aRd-vg _W at uga e solution of
sodiunﬁﬁggrgﬁéﬂeﬁ ib%hgté%get ?,Pui sat ur at ed

aquepus_s tion_of sodi hIorlde ﬁdter the 20
sol ut? o ﬁi&@“ Bfar%%e?eﬁﬁgﬁe%% G fF F AR Bt
distilled off and t he obtalned product was
hygai’#%‘ii%@bly‘f%@%@ﬁh inchpshat odt-aPhhy. oT7ed yarduh viagnt. 98 nl
Identification was perforned by 'H NVR spectrum

OfTﬁﬁFn@@s%r@h@ngedeSUder|leimgwn asndspheams. Zha0 g of
result of the 'H NVR spectrum proved that the SF-1451

t-butyl-methylcyclopentadiene was added dropwise thereto over

10 minutes in a water bath, and the mixture was stirred for 3

‘hours. The solution was added with 11.33 g of acetophenone

drdpwise over 10 minutes, and the mixture was stirred for 22
hours. The reaction solution was poured into 100 ml of 2N
hydrochloric acid. The organic layer was separated, and the
aqueous layer was extracted with 200 ml of hexane. The separated
organic layers were combined, and washed with a saturated
aqueous solution of sodium hydrogen carbonate, water, and a

saturated aqueous solution of sodium chloride. After the

~solution was dried over magnesium sulfate, the solvent was

distilled off, and the obtained product was purified by column

-chromatography. The yield was 1.98 g. Identification was

performed.by1H—NMR.spectrum. The measurement result is shown

as follows. The result.of the 'H-NMR spectrum proved that the
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107 obtai ned conpounds are a m xture of the isoners.

[0092] 1H NMR (270 MHz, CDC13, TMs standard) : 6
SEFR13B17.30 (m 4H) , 7.24-7.20 (m 1H), 6.33+5.56

(mrm 1H), 6.17+6.11 (d+d, 18H), 5 2.50+2.41 (s+s,

3H), 2.34+1.36 (s+s, 3H), 1.19+1.01 (s+s, 9H) [0093]

(2) Synthesis of

(phenyl) (net hyl ) net hyl ene(3-tert-butyl-5-mnmethyl cycl ope
obfaddied compounds are a mixture of the isomers.

enyl) (1,1, 3,6, 8, 8-hexanet hyl - 1H, 8H di cycl opent a[ b, h] f

uorenmno020]yl) To a 100-nl three-neck flask, 1.71 g of

1,1, 3,6, 8, 8-hexamet hyl - 1H, 84 di cycl opent a[ b, h] f| uorene

and 1 d d er wer.e chag ge ..
(5. 4 % (%O@% e e, ’%‘yﬁ i Gu{alf ‘ égng""z gP' @ 41
s~added. dr S oV 3 tes:
7'?%e7aggt e EHY% gT%% %gﬁétﬁ%k ’stlﬁ% g #ér gid 1H)
Ie radual ly elevating the tenperature

2. BR8P edt 555 Sl hopadatase. (Ther o)., di -Sith- Olet nep, oH)
solution of 1.41 g (5.92 mol) of _
3-t- bte§Bl 6- phenyl 1, 6-di met hyl ful vene was added over
10 20 minutes. After stirring for 7 days under ref

| ux, {€heSyetitc¢s0m ool uti on was poured into 100 m of
1 N hydrochloric acid. The organic |ayer was

(pEepal A RdthaDmébe Eéhhl@@ystéﬁh/% B-SXhé 1S adi
with 75 nm of hexa%e The obtaln% organ|€ﬁ$§€%$§ﬂ%ereadl

en?PFE%PgﬁBO§6%2§?ﬁ g&ﬁe¥%§fLfﬁ§§ﬁ$ﬁf%§%ﬁggg§%%ﬁb,h]fluoren
vl)

To a 100-ml three-neck flask, 1.71 g of
1,1,3,6,8,8—hexamethyl—1H,8H—dicyclopenta[b,h]fluorene and
40 hl of dehydrated ether were charged. 3.5 ml (5.4 mmol) of
1.54 M n-butyllithium hexane sélution was added dropwise
thereto over 3 miﬁutes in an ice/acetone bath. The solution
was stirred for 21 hours while -gradually elevating the
temperature thereof to room temperature. Thereto, diethyl
ether solution of 1.41 g (5.92 mmol) of

3—twbutyl—6—phenyl—1,6—dimethylfulvene was added cover 10

minutes. After stirring for 7 days under reflux, the reaction

solution was poured into 100 ml of 1 N hydrochloric acid. The

organic layer was separated, and the agueous layer was extracted
twice with 75 ml of hexane. The obtained organic layers were

combined, washed once with a saturated aqueous solution of
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108 sodi um hydrogen carbonate, twice with water, and

once with saturated brine, and dried over nagnesi um
srsyYlsfsate. The solvent was distilled off. The obtai ned

solid was purified by colu chr omat ogr aphy and

washed wi th nmethanol. The 3B§Id was 0.70 5 g.

I dentification was performed by FD-MS spectrum The

nmeasurenent result is shown as follows FD- VS:

Oy S wHeRy [ RRORST Bhot ALEer FEb0 YR T6e et 2387 ot

saBiPres Bringy 8ng drdesRYRyREARARH Eykfaient 405, Rptyent
I)2|rcon|un1d|chlor|de To a 30-m Schl enk

uoren
. WaﬁuBéStGXégﬁl %f%f The obtained solid was purified by cclumn

(phenyl) (et hyl ) net hyl ene(3-tert-butyl -5-met hyl cycl ope
chppmgitogr8phy and washed with methanol. The yield was 0.70
enyl) (1,1, 3, 6, 8, 8-hexanet hyl - 1H, 8H di cycl openta[ b, h] f |
g. uochaaimyiﬁlmdrﬁ wis gfemidiicdVed e KhalPeshddtdein. The
nitrogen atnosphere. 1.75 mM (2.70 mol) of a 1.54 M

| rmeﬁsB!dbinehﬁxﬁeguSE@' ﬂé'é’lﬁ‘o%ﬁsaédflggloﬁger eto in an ice/

acetone bath, and then the m xture was stirred for 10
m nutgs, STh[{? $.04 was stirred at roomtenperature
20 for 24 hoﬁrs ég?fgr cooling the solution in an

|ce/g§§§€ e bath, 0.439g (1.88mml) of zirconium
tetr i de was added thereto, and the m xture was

stirred for 19 hours while the tenperature thereof
was bt adtidtiiesiewdt ed back to room tenperature. After
the solvent was distilled off, the sol ubles.were

(plespy Bt {eeit i 1 ImeShyisSte (3- —tert-butyl-5- methylcyclopentadl

enyl) (1,1,3,6,8,8-hexamethyl~1H, 8i~dicyclopentaib,h] fluoren

yl)zirconium dichloride
To a 30-ml Schlenk tube, 0.691 g of
(phenyl)(methyl)methylene(3—tert—butyl—5—methylcyclopentadi

enyl) (1,1,3,6,8,8-hexamethyl-1H, 8H-dicyclopenta [b,h] fluoren

'y1l) and 15 ml of ether were charged under nitrogen atmosphere.

-1.75ml (2.70 mmol) of a 1.54 M n-BulLi hexane solution was added

thereto in an ice/ acetone bath, and then themixture was stirred
for 10 minutes. The solution was stirred at room temperature

for 24 hours. After cooling the solution in an ice/acetone bath,

. 0.439g (1.88mmol) of zirconiumtetrachloride was added thereto,

and the mixture was stirred for 19 hours while the temperature

-thereof was gradually elevated back to room temperature. After

the solvent was distilled off, the solubles were extracted with
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109 hexane. The solvent was distilled off, and the

obt ai ned product was recrystallized with ether.
SOnteined crystals were washed w th pentane. The yield

was 52 ng. ldentification was performed by 1H NWR

spectrum and FD-MS. The neasurenent 5 results are

shown as follows. [0095] 'H NWVR spectrum (270 MHz,

CDC13, TMs standard) : S 7.94-7.90 (m 1H), 7.87 (s,
hebtdne .7. Bbe 691 viHE, wals aZSﬁi&lébDoff [(arf8@+theSo{Mn roduct

7.65-7.50 (m 1H), 7.45-4.38 (m ZFD 6.09 10 (d, 1H),

wels Q%C&gstéﬁ%lzédgo@lﬁ}q et]f@r Oggag_g ﬁéé%%sé%ﬁg \«{e% 8ashed

WJ_(tCﬂT f%’g’pt’an%l_l)lar}'ié gi %fg ‘65'1_6 55'32 B?Qen%#lc%%ggn}(_%ras

15 Exa le 3] - Preparation
°§E|§g %Bfedm cﬁbﬁ% ?@%Ctzrﬁm liféoF IS fr E%Lené@@smr@@pt
mhlch had been thoroughly purged with nitrogen, and
residitspédewstrva §ﬁiﬁp&AQWﬁod 1.00 g of
si i ca-supported nethyl al um noxane (Al = 14.6 wt% was .
20 adde€85110 nl of dehydrated tol uene was added
thereto at room tenperature, 20 m of a tol uene

sol utg-awofspdletG-u® of7¢ M1z, cpoi,, TMS st
(phenyl)(negﬁii)nethgfene(éztert ﬁﬁtyl SSngPﬁﬁfcyclope

7'2E§F;?g imB 6, 8 é7h%1aneth;f-lqéﬁicﬂdycﬁgﬁentgﬁb ﬁ]f}H .
' m-d I d '
7_qgrqn73yh%2|r onlg |c% or| elgyntpqﬁgzeqﬂPynhtgﬁ 6,09

above- rent i oned g
(d, 1H), 6.03 (d, 1H}, 5.90 (d, 1H), 5.90 (d, 1H), 5.87 (d, 1H),

5.54 (d, 1H), 2.78 (s, 3H), 2.42 (s, 3H}, 2.20 (d, 3H), 2.16

(d, 3H), 1.53 (s, 3H), 1.35 (s, 6H), 1.21 (s, 1H), 1.01 (s, 9H),

0.96 (s, 3H), 0.86 (s, 3H),

FD-MS: m/Z=724 (M+)
[Example 3]

- Preparatibn of Supported Catalyst -

To a 100-ml three-neck flask, which had been tho;oughly
purged with nitrogen, and equipped with a stirring rod, 1.00
g of silica—supported methylaluminoxane (Al = 14.6 wt%) was

added. 10 ml of dehydrated toluene was added thereto at room

- temperature, 20 ml of a toluene solution of 21.0 mg of the

(phenyl}(methyl)methylene(3—tert—butyl—5~methylcyclopentadi
enyl)(1,1,3,6,8,8—hexamethyl—lH,8H—dicyclopenta[b,h]fluoren

yl) zirconium dichloride synthesized by the above-mentioned
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110 Exanpl e 2 was added as a transition netal

conpound under stirring, and the mxture was stirred
gf-0rzsh hour. The obtained slurry was filtered, and
powder on the filter was ed once with 10 m of
dehydrat ed tol uene, and subsequently washed three
times 5 with 10 m of dehydrated hexane. The washed
powder was dried under reduced pressure for 2 hours

Exzbnpalt BlAs QaR3f= 8 aolfré)rgé’MCm m EFl QR Red M%@i%t%@f‘ing,

m xed with 8.41 g of a m neral obt ai n

%Sl - P Iene/ t h

s #%%?f%ﬁ%gp%glﬁ%eé O e 4t bl e HAILRG o F Y

wal % i quq; 000 n%e whi ch had been thoroughl %
Eu 3 POFERT SBORE dr-1t94 Hardvpsbpg e Yash 10
char ed and t hen heated to 55C under sufficient

mlspf riehvratrd itediusneof anfes ubsoahanel was sigd three times
pressurized with ethylene gas to 30 kg/ cnRG -

wishbieouemf yehywrat qubhexonec hallgs ng sheahtoaiwdistr hayi dgied

an internal volune of 30 nl, which had been

.~ unteer pegited pugetng EBr heogent o Alached . 938 § he %owder

aut ocl ave, a m xture solution of 4 m of dehydrate

| ThBe¥BPEindd b dwdid r Qfa £ nﬂ%@nﬁégﬁl gt h@n (cﬁfla H n&agf 011 to

triisobutylalumnum 20 was a and rge

clLa g sur|2|ng it wth n|trogen. hbxt,
Ob@g&ﬂhé %gfﬁ?g# c gﬁ%l g catal yst, the mixture of 344

supported catalyst slurry prepared in the

{Egggei?n%ﬁtioned Exanple 3 and 1.0 mmol of a hexane
solution (Al=1.0 M of tr||sobutylalun1nun1mas added,

and ThEFrRG ¢re {Feh grenggopolymerization -

To an SUS-made autoclave having an internal volume of 2000
ml, which had been thoroughly purged with nitrogen, 300 g of
liquid propylene was charged, and then heated to 55°C under

sufficient stirring. The inside of the autoclave was

pressurized with ethylene gas to 30 kg/cm®G. Subsequently, to

a pot for charging a catalyst having an internal volume of 30

ml, which had been thoroughly purged with nitrogen, attached
on the autoclave, amixture solution of 4 ml of dehydrated hexane
and 1 ml of a hexane solution (Al=1.0 M) of triisobutylaluminum

was added, and charged to the autoclave while pressurizing it

with nitrogen. Next, to the pot for charging catalyst, the

mixture of 344 mg of the supported catalyst slurry prepared in .
the above-mentioned Example 3 and 1.0 mmol of a hexane solution

(Al=l'. 0 M)} of triisobutylaluminum was added, and charged to the
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111 autoclave while pressurizing it with nitrogen to

initiate the polynerization. After carrying out the
Sg@i%gﬁrization for 3 mnutes, a small amount of

nmet hiahol was added to term. nate the polynerization.

The pol ymer was added to art?éxcessive amobunt 51 of

nmet hanol added with hydrochloric acid to carry out

deashing. The resultant polyner was separated by
then . for 10 hours under

i 1tration,. .and dried at .800C,
adrsinenl HhaedlP st PEaneied tid s gt 2hup) (e thage the
olynmerization activity was 342 kg- Pol ymer/ mol - Zr hr.
P%%&ﬂﬁ@% BoFpHef 2 BRBI§S | QUS Have PO Lntnea Zaitipne for 3
content of the polymer= 30%by nole, [i ] = 2.22 dl/g,

| mig €238 20902 L Arandih o £ 2net hamxBe e aBPled to terminate the

Propyl ene/ Et hyl ene Copol yneri zation The
ppoimenBrhazatdron Bhs sal yhed well adader tbhen s sEive amount
condition as in the above Exanple 4, except that 347
offMfeBhahBB aciRPAL LR h AN i HELY d¥ eRREEDINGLhEN
above- nenti oned Exa@%?i 3 még'used, t he ingiéé o% tﬁéng'
THRULRGHAVYE Wass A, ugi.ze ' thyl en 1o 35
kg/ cnoG, gnd%toﬁa\{?%t%hga%og?ﬁe%%lzegﬁi %& P as aipfe g, then
f. 4. L bt ai ned I 50.9 20 d
drtl%réj %%Rpﬁgltr f?;gt%ot;ﬁogE?ﬁiﬂr}fe}; ?gdkigg& p\AJI:aeSssure to obgcaairgl 16.7
s773kg- Pol yner/ mol -Zrhr. The results of polyner
9 QhaPyBPs YEREwe d ith R AHE atdreracidivitherasol3f¢der =
47% by nole, [1J=2.55-dl/g, Man=250, 000, and
kgvke Mg rgmmpixgrphe . 6] TI8Fr&481ts of polymer analysis showed

an ethylene content of the polymer= 30% by mole, [n]=2.22 dl/g,
Mw= 238,000, an Mw/Mn= 2.0.
[Example 5]
. — Propylene/Ethylene Copolymerization -
The polymerization was carried out under the same

condition as in the above Example 4, except that 347 mg of the

“supported catalyst slurry preﬁaredrin the above-mentioned

Examplf$3 was used, the inside of the autoclave was pressurized
with ethylene gas to 35 kg/cm?G; and that the pdlymerization
was carried out for 4 minutes. The obtained polymer was 50.9
gandthepolymerizatibnactivitjwas773kg—Polymer/mmol-Zr-hr.
The results of polymer analyéis showed an ethylene content of
the polymer= 47% by mole, [n]}=2.55 dl/g, Mw=250,000, and
Mw/Mn=2.0. -7 o

[Example 6]



10

15

20

112 - Propyl ene/ Et hyl ene Copol yneri zation The

pol ynmeri zation was carried out under the sane
sreaudition as in the above Exanple 4, except that 199

mg of the supported catalysb slurry prepared in the

above-nentioned 5 Exanple 3 was used, the inside of

t he autoclave was pressurized wth ethylene gas to 40

kg/ cn2G and that the polynerization was carried out

for 4 @kapyeaneIDehppé@énegp@pymaﬁiz&@ﬁon24 3 ¢, and

the polynerization activity was

k- PebyBeh JHRE 1 Z& ionmssrsgyﬁgd ﬁu@%ya@f 8?%0%@@@

showed 0 an ethylene content o e poly

l.e,. 000, _and .
ot b sy PR BT RS y el SRR OR  Tof 30 6L Af the
si de-arm fl ask whi ch had been thoroughly purged 15
SURPOR tES; FeGehYSanalughy ppeaPrar ef anng@ﬁe@b%vgrm@m%%oned
1.02 g of the supported catalyst slurry prepared in '
ExpR@labdviesnenedonde iExadplaf Shelattomivoivas hesaserized
solution (Al=1.0OM of triisobutylalumnum and 5.0 m
wigh dehydeatedabexantd wegtcrdijedind Thatr esal pabymerization
m xture was introduced to an SUS-nmade autocl ave = 20

wabavhpgian dud eidrall ¥ehupBsOf BROQ . neki ﬁelk}ﬁ\érbﬁsﬁ 24.3

t horoughly purged with nitrogen. Thereafter, 500 g of
g,! heHi dnprgpy Qflzé{\@for‘fh%@f?l{{?er?é]o?ca fter the

polynerlzatl was carried out or 40 m nutes,
o B PHER RN BEToher 10k FER BRER T e ¥ Rl Svea
an ethylene content of the polymer= 60% bylnole, [n1=3.04d1l/g,
Mw=305, 000, and Mw/Mn=2.1. |
[Example 7]
~ Propylene Bulk Polymerization -
TsaSO—mlside4armflaskwhichhadbeenthoroughlypurged
with nitrogen, and equipped with a magnetic stirrer, 1.02 g of
the supported catalyst slurry prepared in the above-mentioned
Example 3, 1.0 mmol of a heﬁane solution (Al=1.0M) of
triisobutylalurﬁinum, and 5.0 ml of dehydrated hexane were added.
The resultant mixture was introduced to an SUS-made autoclave
having an internal volume of 2000 ml, which had been thoroughly
purged with nitrogen. Thereafter, 500 g of liquid propylene
was charged thereto. After the polymerization was carried out
at 70°C for 40 minutes, the autoclave was cooled, and propylene

was purged to terminate the polymerization. The polymer was
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113 dried under reduced pressure at 800C for 10
hours. The obtained polyner was 248.9 g of the
S%sf%€ftic pol ypropyl ene and the polynerization
c ty was 128.6 kg-PP/ nmmol -Zrhr. The results of
pol ymer anal ysi's showed [ijy=B.77 .dl/g, Mx=606,000, 5
MV WMn=2.9, and Tm=147.4C. [Exanple 8] Propyl ene Bul k
Pol yneri zati on ‘The pol ynerization was carried out
dunq§r the same condition as in the above Exanple 7,
e PrAERAeossOP e BpUEREt 8B°GhpporE BauEat al e obtained
slurry prepared in the above-nmentioned Exanple 3 was
PRLEET 4t 1498 %0 BEINEhsT Ippdesdds wed yaddey leheeand the
charging 500 g of liquid propylene. The obtai ned
PPImmErzaben 3281 ig yofwatshd 2i8s @t &et-ip@ /paloyprzapylreneThe
and the polynerization activity was 510.0
rec@rIRRY BEobo A r akhel yeisdlshSweaf ! > @n i
showed [, q] =2. 18 dlld{ NMF261,006ﬁPi%yE%é§f¥ﬁ gﬁﬁ%O%'ooo'
MﬁVHﬁu@QQ%CanBEﬁﬁgﬁﬁg.%}c' Propyl ene Bul k Pol yneri zati on

The pol'ynerization was carried out under the sanme 20

_[g§g%%h%%gq as in the above Exanple 7, except that 0.201

g o supported catalyst slurry prepared in the
of hyAPeUBHIRAS BBABG REVBPT LRI ONg 500 o of |iquic
propyl ene. The obtai ned polynmer was 255.0 g of the

i sot ABEi BOpBNGHi BpYieRevandCeheipdl gukrinzdet obhSFsams1
condition as in the above Example 7, except that 0.340 g of the
supported catalyst Slurry prepared in the above-mentioned
Example 3 was used, and that 0.30 N1 of hydrogen was added after
charging 500 g of liquid propylene. The obtained polymer was
328.9 g.of the isotactic polypropylene and the polymerization

activity was 510.0 kg-PP/mmol-Zr-hr. The results of polymer

analysis showed [n]=2.18 dl/g, Mw=261,000, Mw/Mn=2.7, and

Tm=150.1°C.

[Example 9]

- Propylene Bulk‘Polymefization -
| The ﬁolymerization was carried out under the same
condition as in the above Examplé 7, except that 0.201 g of the
supported catalyst slurry prepared in the above-mentioned
Example 3 was used, and that 0.60 N1 of hydrogen was added after
charging 500 g of liquid propylene. The obtained polymer was

255.0 g of the isotactic polypropylene and the polymerization
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114 activity was 670.2 kg-PP/mmol -Zrhr. The results
of polyner analysis showed [ri]=1.16 dl/g,
sp5121, 000, MM Mh=2.3, and Tm=150.3C |[Exanple 10] 5
di-p-TonInethylene(cyclopgg%adienyl(1,1 3,5 8 8-hexa
met hyl - 1H, 8H- di cycl opent a[ ] fluorenyl)zirconi um
dichloride (1) Synthesis of 6,6-di-p-tolylfulvene To a
200-mL two-neck flask equi pped with a nagnetic 10

acifihrﬂ:?_rwag g e8- yPlg}ar&Kol—-GZLY-Zré]% l(‘r??ig?rgggh%sogf polymer

"-di met hyl benzophenone;” and

oS o 9 08T BB v

cycl opent adi enyl / t et rahydr of uran sol uti on was
Tmﬁﬁé@uﬁﬁ?y,added thereto, while cooling it in an ice

wat er bath, 15 and the m xture was stirred at room
[Exampéraltite for 6 days. 100 nl of 1 N hydrochloric

acid was gradual |y added thereto, while cooling it in

an i d¢e-pelely ad th phehd 0y dl opin ttH EtdWy) 1 61,1813 VA8, 8-hexa

added. The organic |ayer was separated, and washed

- metiyTe1 N $i1-d 1080 Ibpofit Ab 84 } £ BRSh- QDGR M 8o 0G, 1 Of
saturat ed solution © S tTon was

» digﬁiggigger nagnesiun1su|fate,.the sol vent was
' ' d off, and the obtai ned product was purified

by cplu g{onnto hy. . .The roqr tion quantity was

6. 15&3, @Yé}qic THe" yc%[elag %//\'/Eijsl"f’[. Yy SS9 cati on was

performed by 1H NMR spectrum The neasurenent result

i s stbvh %%317%1} |t nesik f4sEk equipped with a magnetic
sti‘rrer, a three-way cock, 6.72 g (31.9 mmol) of
4,4’ -dimethylbenzophenone, and 30 ml of tetrahydrofuran were
charged under nitrogen atmosphere. 19 ml (38 mmol) of a 2.0

mol/l sodium cyclopentadienyl/tetrahydrofuran solution was

gradually added thereto, while cooling it in an ice water bath,

~and the mixture was stirred at room temperature for 6 days. 100

ml of 1 N hydrochloric acid was gradually added thereto, while-
cooling it in an ice water bath and 100 ml of diethyl ether was

added. The organic layer was separated, and washed twice with

- 100 ml of water, and once with 100 ml of saturated solution of

salt. After the solution was dried over magnesium sulfate, the

solvent was distilled off, and the obtained product was purified
by column chromatography. The production quantity was 6.15 g,
and the yield was 74.5%. Identification was performed by 'H

NMR spectrum. The measurement result is shown as follows.
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115 [0096] 1H NWR (270 MHz, CDC13, TMS standard): d
2.39 (s, 6H, 6.2-6.3 (m 2H), 6.5-6.6 (m 2H),
spla a 2 (m 2H) [0097] 5 (2) Synthesis of
(f,f,3,6,8,8-hexanethyl-1H ?H—dicyclopenta[b,h]fluoren
yl)(c ycIopentadienyl)di-ﬁ-?olylnethane To a 200-m
two- neck flask equi pped with a magnetic stirrer, a
three-way cock and a 50 m dropping funnel, 749 ng 10

(2L2§Ogg§5) of _ , |
1,1, 3,6, 8; 8-hexanet hyl - 1H, 8H di cycl opent a[ b, h] f | uor ene

and ; 3ﬂﬂ% ﬁ% t et rahydr of uran were char?ed under

nitrd'g' t roEpREte. CoCse WIS stagdarely 8f4: 38nbds 16H) .

n-butyl lithi um hexane solution was gradually added
6.2nér 8t M/ wWAH) e E0bFPRE M, i ABHAn Ved-WaBefmi52Bht h, and

the mxture was stirred at roomtenperature for 6.5

hour 00918 ng (2.78 mmol ) of 6,6-di-p-tolylful vene

di ssolved in 30 m of tetrahydrofuran in advance was

gradya| | gyatddedistdereto over 20 m nutes using the

droppi ng funnel, while cooling it in a nmethanol/dry

i gesbagth. oI eqef i 2 '
s B g P efevar Sa il L oF e LoPRhb e o A PR e (o

Lytion s Sstjrre t- roomtenperature for 20

yc%gﬁ?égaé%egﬁ%y%f“R_kP%¥£#%Eﬁﬁ%ﬁic aci d was gradual |y

added t he éo, and 50 ml_of diethyl ether was further

addelf 1o £ Xtiperethel l sty SAeipRgR v ifds @ magnetic

separated, washed twice with 50 ml of water, SF-1451
stirrer, a three-way cock and a 50 ml dropping funnel, 749 mg

{2.29 mmol) of

'1,1,3,6,8,8—hexamethyl—lﬂ,8H~diéyclopenta[b,h]fluorene and

_ 30mloftetrahydrqfuranwerechargedunderhitrogenatmosphere.

1.56ml(2.43mmol)of1.56mol/lﬁ—butyllithium/hexanesolution
was gradually added thereto, while cooling it in an ice water
bath, and the mixture was stirred at room temperature for 6.5

hours. 718 mg (2.78 mmol) of 6, 6-di-p-tolylfulvene diésolved

in 30 ml of tetrahydrofuran in advance was gradually added

theretooverZOndnutesusingthedroppingfuﬁnel,whilecooling
it in a methanol/dry ice bath. The temperature of the reaction
solution was gradually elevated back to room temperature,‘and

the solution was stirred at room temperature for 20 hours. 50

»ml of 1 N hydrochloric acid was gradually added thereto, and
50 ml of diethyl ether was further added to the mixture. The

organic layer was separated, washed twice with 50 ml of water,
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116 once with 50 ml of saturated solution of salt.
After the solution was dried over nmagnesi um sul f ate,
siihg ol vent was  distilled off, and the obtained
proéLct was purified by col g chr omat ogr aphy. The
producti on quantity was 397 gg (0.679mMmmol ), 5 and the
yield was29.6% Ildentification was perforned by' H NVR
spectrum and FD M5 spect rum The neasurenent results

r.e 9 “H-NVR_s tr u 270
e T OBer8, F et ERRsR T GoaviTeY G5 PiC1ofyCer the
-3.1 (b 1
SO@E“%OPS w%folrledgoges ’(ﬂﬁﬁgﬁﬁl}umﬁsé%éaﬁe theszFﬁl‘tgnt wes
5 (br, F& FD-MS: Mz 584 (M+) [0099] 15 (2)
the obtained product was purified by column
di - p-tol yl net hyl ene(cycl opent adi enyl) (1, 1, 3, 6, 8, 8- hexa
chiemay ogtrapHy8H THeyrddpent af bubht i tgmersy3 § Zingc@niamd mmol)
dichloride To a 100-mL G rudarl flask equipped with a
anﬁhﬂ??ym?yggﬂﬁkZ9a6ﬁBgE@@dtrﬂmdéﬁ¥bnﬁﬁ@p@EfBQm@ﬂ%w'H NMR .
nmo 0

spé&;s‘:%uﬁ EhBrB-he i L HrBER A GGl ﬂﬁﬁ%t?égumé Slfgr%wn

c yclopentadienyl) di-p-tolylnmethane, and 4
0 yl ether were charged under nitrogen
asa%%gggﬁgre 0.86 mM (1.3 mol) of a 1. 56 nol/lI

n- buéqééétﬂlunihexane sol uti on was gradual |y added
t Her ile cooling it in an ice water bath, and

' the n1xture SF- 1451 o
- "H-NMR spectrum (270 MHz, CDCls;, TMS standard): 0.8-1.4

{m, 12H), 1.8-2.2 (m, 6H5} 2.2-2.3 {m, 6H), 2.8-3.1 (br, 1H),

'5.33 (s, 1H}, 5.9-6.0 {m, 2H), 6.0-6.6 (br, 4H), 6.7-7.5 (br,

12H)
FD-MS: M/z 584. (M™)
[0099]

(2). Synthesis of

di-p-tolylmethylene (cyclopentadienyi) (1,1,3,6,8,8~hexamethy

l—lH,8H—dicyclopenta[b,h]fluorenyl)zircoﬁium dichloride
To a 100-ml Girudarl flask equipped with a three-way cock
a magnetic stirrer, 376 mg (0.643 mmol) of

(1,1,3,6,8,8-hexamethyl-1H, 8H-dicyclopenta[b,h]fluorenyl} (¢

-yclopentadienyl)di-p-tolylmethane, and 40 ml of diethyl ether

were charged under nitrogen atmosphere. 0.86 ml (1.3 mmol) of
al.56mol/1l n-butyllithium/hexane solution was gradually added

thereto, while cooling it in an ice water bath, and the mixture
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117 was stirred at roomtenperature for 20 hours

under nitrogen atnosphere. 0.260 g (0.688 nmmol) of
SEHAITagIni um tetrachl oride tetrahydrofuran conplex (1:2)

was added thereto, while gg6ling it in a methanol/dry

ice bath. The tenperature 5 of the reaction solution

was gradually el evated back to room tenperature, and

the solution was stirred at roomtenperature for 17
watowtd rréde agokrbemobtabeed tlyedicsti bbi RGuLEf uhber nitrogen

sol vent under reduced pressure was extracted with

at @reaNdy 1y (?2:’50’.96158 fndihe o@tﬁfé%%i%%em i on was

- distilled off un reduced 10 pressure. obt ai ned
r . Lt ent ane,, and, fhen extracted
it o b Pt ARIE AR loan i
h;g%utiog.mas,dLstilled of f. aner,reduced pressure to
"IotaFRCa £ t1te CoRpBERGANPREIPY otiTR R B quAREi Fgmasature
149 nmg (0,200 nmmol), and the yield was 31.1% _
of| §BRt Feaeht P S NEE 10N pead ammstiadil vl BLRVRtepebarént angoon
FD- M5 spectrum The - neasurenent results are shown as
tefipkirewsre] OiD]thel HollMR ispews & unt { 2761 Mtz r o ERCISmpd Mt ure -
~ standard): 0.94 (s, 6H), 1.04 (s, 6H), 2.17 (d, 6H)
foz. Bb hosirs6H)Thd s68 ikt obBillned®Pd98t (811 RENos H6+1@ £Sivent
~ Ar (Flu), 2H), 6.28 (t, 2H), 7.1-7.3 (m "4H), 7.8-7.9
unfiBy #5lucdd Wré Ssy2ED) ED M | a '
Bt e S Slisbor Lo Caray ot e e ene
solvent of the obtained solution was distilled off under reduced

pressure. The obtained product was washed with pentane, and
then extracted with dichloromethane. The solvent of the

obtained solution was distilled off under reduced pressure to

-obtain a title compound. The production quantity was 149 mg

(0.200 mmel), and the yield was 31.1%. Identification was

performéd by *H-NMR spectrum and FD-MS spectrum. .The

measurement results are shown as follows.

[0100]

1H-NMR spectrum (270 MHz, CDCl;, TMS standard): 0.94 (s,

6H), 1.04 (s, 6H)? 2.17 (d, 6H), 2.35 (s, 6H), 5.68 (t, 2H),

5.95 (d, 2H), 6.10 (s, Ar (Flu), 2H), 6.28 (t, 2H), 7.1-7.3 (m,

- 4H), 7.8-7.9 (m, 4H), 7.91 (s, 2H)

FD-MS: M/z 744 (M%)
[Example 11]

- Preparation_of Supported Catalyst -
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118 To a 100-nl three-neck flask, which had been
thoroughly purged with nitrogen, a stirring rod was
Sgg%i ped and 0.989 g of silica-supported

met iyl al um noxane (Al = 19.3 wt% and 42 nl of

tol uene were added. Theretél8a sol ution prepared by 5

di ssolving 20.2 ng (0.0271 nmmol ) of
~di -p-tolyl nethyl ene(cycl opent adi enyl (1, 1, 3, 6, 8, 8- hexam

et hy | H, i cycl opent h]1 fl uarenyl) zj rconi um.
dich#gr? éﬁggﬁ‘g%ﬁFﬁggﬁf dgﬁ§£%héﬁaﬁg¥é&ﬁ£ FBnEg%roughly
Exanple 10 jn 8.0 m of toluene, was gradual |y added '
puzgey Vi ERRIT IRt & SEdFpemEdrotovan EIHeRAk Emde 0nd8 9 o
stirred at roomtenperature for 1 hour. After
ofsedppragsepPeriag méehsbhlunbmxande(ZSol=utlidon was)l efit 42
- to stand, and then the supernatant was renoved by
mldefanbatieoa. wereThdded! t eThetdie Operadlivil of PAHNGEADyY
m of heptane-and stirring the mxture, settling the

- dimbstuiagt postang. (and2nenkybng the 15 supernatant by a

decantation, was perforned three tines. Subsequently,

B R P T N R e U s

ereto,
ed while stirrin

-1 praheToR TRl PRELI SRS i ontin pben [tice as

ﬁghénerization-mas carried out 20 at 20C for 34

SYRFRGE e APY eb DRt 3PPV A SRibPRs AgE ) @nkd ahel 8.0 ml of
stirring the mxture, the solution was settled, and

toinene s upst retashia Mas adstesed bytaadetanbatmenal compound,
Thereafter, the operation of adding 45 m of heptane

andnthstmixtunge tdes Xt tred at esvdbmodiige FAXItE €3 1 hour.
stand, and renovi ng the supernatant by SF-1451

-After stopping stirring the solution, the solution was left to

stand, and then the supernatant was removed by decantation. .

Thereafter,theoperationofaddingéSrMLofheptaneandstirring

the mixture, settling the mixture to stand, and removing the
supernatant by a decantation, was performed three times.

Subsequently, heptane was added to obtain 50 ml of a slurry.

Thereto, 2.0 ml (Al=2.Q mmol) of an n-decane solution of

triiscbutylaluminum was added while stirring, ethylene was
blown inté the-slurry, aﬁd the polymerization was carried out
at 20°C for 34 minutes. After stopping‘supplying ethylene and
stirring the mixture, the solution was settled, aﬁd thel
supernatant was removed by a decantation. Thereéffer, the
operation of adding 45 ml of heptane and stirring the mixture,

leaving the mixture to stand, and removing the supernatant by
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119 a decantation, was performed three tines.
Subsequently, heptane was added to obtain a total

‘Sratdint of 100 mM of a slurry. Fromthis, a heptane

slurry of the supported cajgbyst of the previous
pol yneri zati onwas obtai ned. 5 [ Exanple 12] - Ethyl ene
Honopol ynmer To an SUS- made aut ocl ave havi ng an
~internal volume of 1 litter, which had been
a thoroughliynpuwgedpekEbrinedre9e8e BORe81 sofbsRyfichied,
hept ane was added, and et hyl ene was passed 10

hepbehetwHHaBHO: SaLYLALE @olt.bgbﬁrﬁom%% %ﬂ?ﬁ% (93_3%1 slurry.

phase with ethylene. Subsequently, usin

d - et ' hyd tratjon;
R of TR e R &) FL RGEORGRO FEOE LaCE i the

i i sobutylalumnum and 5.0 mnl of

__then 0.25mol _of
Préﬁgg%%pﬁ8¥?§arga?§£§%tW%? P{aPrePared in the Exanple

11 15 were charged thereto in the order. The ,

t enperEATHRES 0¥2t he system was el evated to 80C, and

the pol ynerization was carried out at 0.78 MPa G for

1 hourEtiTheendt Bommebpotepmer was dri-ed under vacuum

for 10 hours to obtain 56.7 g of an ethyl ene pol yner.

The Twlaymeuiszakidenaaebt Vavy masidd 20y dnREr8=Gath1 ufbeor 1

[TI] of 20 the obtained ethyl ene polynmer was 0. 88
Lighdg, WHDEATRLE din +HELBELANG/ Jorbxgne GPRALYEEE, T80 m1

an SUS- made autocl ave having~a ternal volu

of %%ﬂrﬁlé/s@kg%%ﬁ;ﬁge q\?aesn H&é&“%’&’ e%lﬁﬁeednewv}ahs r;]Jiatsrsoe e

- therethrough to saturate a liquid phase and a gas phase with

ethylene. Subsequently, using the hydrogen-ethylene mixed gas
(hydrogen concentration: 0.99 vol%), the internal system was

substituted, and then 0.25 mmol of triisobutylaluminum, and 5.0

.ml of the supported catalyst slurry prepared in the Example 11
‘were charged thereto in the order. The temperature of the system

was elevated to 80°C, and the polymerization was carried out

at 0.78 MPa-G for 1 hour. The obtained polymer was dried under
Vacuum_for 10 hours té obtain 56.7lg of an ethylene polymer.
The poiymerization.aétivity was_1120 g—PE/Q—cat-h. The [n} of
the obtained ethylene polymer was 0.88 dl/g.

[Example 13]

- Ethyiene/l—Hexene Copolymér -

To an SUS-made autoclave having an internal volume of 1

liter, which had been thoroughly purged with nitrogen, 500 ml
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120 of purified heptane was added, and et hyl ene was
passed therethrough to saturate a liquid phase and a
sgasiphase with ethyl ene. Subsequently, 0.25mmol of
triisobutylalum num and 3. m-..of 1-hexene, 1.4 n
of the supported catal yst ‘slurry 5 prepared in the
"Exanpl e 11 were charged in the order. The tenperature
of the systemwas elevated to 80C, and the
ofp Punied i rAtHePt MRS Wed! Rl QU nidMRaw@sl phs484
m nutes. The obtained pol yner was dried under”vacuum
tHeet t [ 74, 0 e | ene/ 1- hexene,
H: AR £ Q200088 5 ?}%%Q?OE%%%]?V&T{I?% g S8 phase Wlth

copol ynmer~. The polyneriza
taj ne

- -cath,.. The density.of th et hyl ene
ey el ad TR e 2Pamt] o tohber o Py B and
3 Pr%ﬁgra ion of Supported Catalyst 15 To a 100-ni

“hitde Hedk FExgde, WAcRLhad b8enstppprstighl gatpirgedslurry
with nitrogen, and equipped with a stirring rod, 1.01
prepared iincdhsuppempée Adt Wekral ahiamgrdnén( Ahe=otde6. The
w% was added. Thereto, 10 ml of dehydrated tol uene
temperadded aff roensybespewabubeevid@ell +6f 88°¢ Ol AN he
solution of 20.6 ng of the 20 _
poll yAREeRYiidaneh3- &F+ HUt ¥he Sdmes %-@%g&?‘%eﬂhﬁes.
fluor enyl)zirconiumdichloride synthesized in
ThaCA LaNeeo i 24 S ransi.tion
net al conpoun%ﬂﬁﬂgé?%hétlrr?%%?vgg %%ﬁgnhig QP& S\ fgobtain
@p%t%xﬁour. TFe obtained., slurry was filtered

StiLr .
74étr71d powdér §6 BEFDfeT P IREARY: onbE Polymerization

ERe7 T

ethylene polymer was 0.946 g/cm®.

‘[0101}

[Comparative Example 1]

- Preparation:of Supported Catalyst -

To a 100-ml three-neck flask, which had been thoroughly
purged with nitrogen, and equipped with a stirring rod, 1.01
g.of silica-supported methylaluminoxane (Al = 14.6 wt%) was
added. Thereto, lQ ml of dehydrated toluene was added at roomr
temperature, 20 ml of a toluene solution of 20.6 mg of the
isopropylidene(3wtert—butyl—5~methylcyclopentadienyl)(fluor

enyl)zirconium dichloride synthesized in accordance with

"WO01/27124 was added as a transition metal compouﬁd under

stirring, and the mixture was stirred for 1 hour. The obtained

slurry was filtered, and powders on the filter were washed once
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SF-1451 121 wth 10 n of dehydrated tol uene, and
then washed three tines with 10 mM of dehydrated
Shekédne. The washed powders were dried under reduced
pressure for 2 hours to obtij@iin 0.929 g of powders.
The obtai ned powders were mxed with 8.36 g of a
mneral oil 5 to obtain a 10.0 wt% slurry. [0102]

[ Conpar ative Exanple 21 - Propyl ene/ Et hyl ene
witdpdlOymér ¢ £ atdlgnirafedan c3USrpdanaut peh a'&/&ﬁtﬁilltmﬁ‘e@ntlmes
internal volume of 2000 10 m, which had been

withotoughlof @l gees téd mlé%atﬂque'ﬂhe mr&cp%owhégé“v%re dried
propyl ene was charged, then heated to 55C under

uﬁ&gﬁkﬁﬁ§8éd§ﬁk§ u&% E@PQ%BPErEqﬁigSFQEEEh 9% gg%ders

was pressuri ze ene gas

Ny bk B PP MG B A ot L e

t horoughl y _purged with nitrogen, attached on the
ﬁ%&@ﬂ%v@ 5 M ¥&& SéM&EYon of 4 ml of dehydrated.

hexane and 1 nml of hexane solution (Al=1.0 M of.
trii $8BUEYI al umi num was added, and charged to the
autoclave while pressurizing it wth nitrogen. Next,
to thEopperévivehBrghpgea2tatal yst, a 20 m xture of
170 ng of the supported catalyst slurry prepared in

the abpyepyestdpnedy fé&ﬁf@a@é\fab!%@f%forl and 1.0 mol

of a hexane solution (Al=1

talr,llt g‘g?%&;ﬁ’d&%ﬂﬁéﬁ@p %g‘g‘gﬁ?la?%ﬁggv%n%gﬂ 1%hc rr%gag.e%cgl{lrng of 2000
l' n%hﬂéﬁehécﬁlebé)e o) ytr?grlozuagtﬂloyn pupffgte%’ w(:“l.%lilr 1t ogg}u,t 380. g of
liquid propylene was charged, then heated to 55°Crunder
;ufficient stirring, and the inside of the autoclave was
pressurized with ethylene gas to 35 kg/cm®G. Subsequently, to
a pot for charging a catalyst. having an internal volume of 30
ml, whilch had been thoroughly purged with nitrogen, attéched
on the aufoclave, a mixed solution of 4 ml of dehydrated hexane
and 1 ml of hexane solution (Al=1.0 M) of triisobutylaluminum
was added, and charged to the autoclave while pressurizing it
with nitrogen. Next, to the pot for charging a catalyst, a
mixture of 170 mg of the supported catalyst slurry prepared in

the above-mentioned Comparative Example 1 and 1.0 mmol of a

hexane solution (Al=1.0 M) of triisobutylaluminum was added,

and charged to the autoclave while pressurizing it with nitrogen

to initiate the 'polymerizatioh. After carrying out the
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SF- 1451 122 polynerization for 5 mnutes, a snal

amount of nethanol was added thereto to termnate the
SEpdl4pteri zati on. The polynmer was added to an excessive

amount of methanol added wiph hydrochloric acid to

.carry out deashing. The resultant polyner was

separated 5 by filtration, and then dried at 80C for

10 hours under reduced pressure to obtain 19.6 g of a
popoimpmeratIbe polyhehimateon a astd Mi tamodds d#4methanol was

kg- Pol ymer/ mol - Zrhr. The results of polynmer analysis

R - DU = 302
e Gy = 1. 00 a1 TG, N 4 B0 R T MhE E2 e

Gmar;at. le 31 - Pr l.en ul .

ad[é%%l;‘/ﬁ&e?? [ze ation i3 oé’rgm?éegrﬂ. RSk afr%\or%agﬁég Iz‘ﬁl%\}ﬁl% TRkt oric
been t hor oughl urged wth nitrogen, and equi pped

acvlv.%tefho 4Ry ot S8 'Jr’?_%'r , %Tsretﬁ%?rgt BPLYRRr d@gsperRatrted
catal yst slurry prepared in the above-nenti oned

byﬁﬁnlﬁa“%/aiﬂ% eRafdien dried@tnfiff Cofom 1Rdxanes usdeat fetuced
(Al=l.OM) of triisobutylalum numand 5.0 m: of

pPregspyde atedohexanel def eg adfiedl. pdhgmeesulthanpoliymtui€ation
was introduced to an SUS-nmade autocl ave having an

act it paka sviol 41rg- 261 ohe 200 -2 r WA ch Thadr b8ETk s of polymer
t horoughly purged wth nitrogen. Thereafter, 500 g of

ankl sl 8 s £ %t%ieﬁ@%&%‘eﬁﬁ@ BEe e Bﬁgggekg% DpdQioie,

Nl of hydrogen was added. er the p rization
S, CALri oyt at_ 70 or_ 40 mnutes, the autoclave
[nz%sl b@%l%@fjg’ el p?%p@qé'néar?/éé\a‘b&%zeog t% terminate the
polyﬂfﬂiﬁation. The . : ‘
[Cqmparative Example 3}
- Propylene Bulk Polymerization -

To a 50-ml side-arm flask, which had been thoroughly

’purged‘with nitrogen, and equipped with a magnetic stirrer,

0.262 g of the Supported catélet slurry prepared in the

above-mentioned Comparative Example 1, 1.0 mmol of a hexane
solution_(Al=1.0M) of triisobutylaluminum and 5.0 ml of |
dehydrated hexane were added. The resultant mixture was

introduced to an SUS-made autoclave having an internal volume
of 2000 ml, which had been thoroughly purged with nitrogen.
Thereafter, 500 g of liquidﬂpfopylene was charged therefo,land
then 0.30 Nl of hydrogen was added. 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
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r SF-1451 123 polyner was dried under reduced
pressure at 80C for 10 hours. The obtai ned pol yner

SErasiSN71. 1 g of isotactic polypropylene, and the
pol ymeri zation activity was>2346kg- PP/ nmol - Zrhr. The
results of polynmer analysis showed [r1J=1.67 dl/g,
Mrv=198, 000, 5 Mw~ Mh=2.2, and Tnm=142. 3C. Industria
“Applicability [0104] The fluorene conpound in which a

podgtieanwaardered Gridrsatvaated Dok Se SHL§HPE Ut pd 1@t hours.
the 3- and 6-positions thereof, and the useful and

Thﬁowﬁka&héﬂspél e Bl ﬁﬂmﬂpgﬁ%f W@b%g EQ% ﬁoh&?ﬁ@ﬁylene,

cont ai ni ng a f1 uorenyl group correspon

anbl d fu t al
S ?é’ﬁlﬁ%??c%&‘i?na& TN B ?%ﬁ%ﬁe oA
re0|$f'n % ner|zat|on contalnlng the transition

T GRAILEEES Bhevedeln i g VQV|¥V~198 000,

whi ch accordlnglé rovi des a process for nore
ééi A& an ol efin pol ymer. SF-1451 124

CLAIMS 1. A fluorene derivative represented by the
following general formula [I]: 14 RL R2 R3 R13 }' ,

Im\:lusRirial Applicability

[0104]

The fluorene compound in which a carbon-carbon
unsatufated bond‘is:substituted at the.3~ and 6-positions
thereof, and the uéeful and 'novel transition metal compbund
which has a ligand containing a fluorenyl group corresponding
to the fluorene compound, are novel and useful as a catalyst

component for olefin polymerization. The catalyst for olefin

polymerization containing the transition metal compound

- exhibits extremely high activity, which accordingly provides

& process for more economically producing an olefin.polymer.
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R12 R5 RL RIO RO RB R7T R6 ... ~~~ b5 wherein Rl, R2,
R3, R5, R6, R7, Re, R9, Ro R1, Rl12 and R14 are each
siselget ed from hydrogen, a hydrocarbon group and a
silicon-containing group, q&% maybe the sane as or
different from-each other 4 and R13 are each
sel ected from hydrogen, a 10 hydrocarbon group, a
silicon-containing group, a sulfur-containing group,
an oxygen-contai ni ng grougyafugni t rogen-contai ni ng
group, and a hal ogen-containing group, and nay be the
sane as or different fromeach other, adjacent.
substituents of R to R19 may be bonded to each ot her
to fqrn1 rlng,éﬁ and R5 may be JOIned together to
formRa WPite dehiiateitte aapnasandnd bRl 2hgndokligwing
may be 0|ned together. to formRb which is a dival ent
JeNFEStl t AitléRd Iand Rb are each a divalent
substit uent other than a vinyl ene group, which is
SF- 1451 12 ~ 1€ gQéd frF@Za hyd?ocarbon group, a
silicon-co ;|n|n 2 dRFur - cont ai ni ng group,

ni t r ogen- cont ai ni ng

group, and a pe i 0o group 5 2. The
fl uorsng deg [ 1, wherein R1
and | N n? are each
h Ati ve a rding to
, &gg 14 in the

R10 - R7 ; W [1]

‘wherein R, R?, R®, R®, RS, R’, R®, R, R, R, R?, and
14
‘R™ are each selected from hydrogen, a hydrocarbon group and

a silicon-containing group, and may be the same as or different

from each other, R® and R'’ are each selected from hydrogen, a

hydrocarbon group, a silicon-containing group, a

sulfur-containing group, an oxygén—containing group, a

nitrogen- containing group, and a halogen- contalnlnggroup,and
may be the same as or dlfferent from each other, adjacent

substituents of R to RY may be bonded to each other to form
a ring, R* and R°® may be joined together to form Ra which is

a divalent substituent, R and R'® may be joined together to

- form Rb which is a divalent substituent, Ra and Rb are each a

divalent substituent other than a vinylene group, which is
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10 each hydrogen. 4. The fluorene derivative according
to claim 3, wherein in the above general fornula [I]
SF~1RE1 R2, R3, R3, R9, and R14 are each hydrogen, and
R4 and R5 and/or R12 and RiZ3sare bonded to each 15
other to forma ring. 5. The fluorene derivative
according to claim4, wherein. in the above genera
formula [1], Rl, R2, R3, R8, R9, and R14 are each - .
seBypdtegeitomach Ril- @i andle, £52 1ardnRED ke nherdetoup,
to each 20 other to forma5- or 6- nenbered ring. 6.

a Eh@fﬁkuebﬁﬁslﬂﬁﬁgvgkbuﬁso%ﬁOéﬁy@&nleoﬁiﬁiﬂlég ?roup, a

represented b e follow ng geheral fornmula

SRS e gL, 0 e P g g

R22 are each selected from hydrogen, a hydrocarbon
group,.a ‘silicon-containing group, a
sul fur-containing group, an 5 oxygen-contai ni ng group,
a nifrodBR-COMEEAR AGravatpvearterding sgenlaonilai wharein
roup, and may be the sanme as or different from each

R' GrisbR? I thtee A eemedwrli Fatrinud aad Epr dragesoh dialtogen.
6, wherein 10 in the above general fornula [I1], R15,
R16, R 8, R19, R21, and

3. The fluorene derivative according to claim 2, wherein
’ P ’ ’ » and R™ in the above general formula [I] are

each hydro'gen'.

4. The fluorene derivative according to claim 3, wherein

- in the above general formula [I], R', R?, R?®, R%, R% and R are

each hydrogen, and R* and R® and/or R' and R*® are bonded to each

other to form a ring.

5. The fluorene derivative according to claim 4, wherein
in the above general formula [I}, R*, R?, R3, R®, R, and R are
each hydrogen, and R? and R® and/or R* and R'® are bonded to each

other to form a "5~ or 6- membered ring.

6. The fluorene derivative accofding to claim 5,

_ represented'by the following general formula [II]:




|
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R22 are each a nmethyl group, and R17 and R20 are each
hydrogen. 8. A transition nmetal conpound represented

sl 4d3e  foll owi ng general forrmula [I11]: SF-1451 127
R24 R 25 R23 Rte' R 27 R [TI ) z wherein R23,
R24, R25, R26, R27, and R }g are each selected from
hydr ogen, a hydrocarbon group, a silicon-containing
group, a sulfur cont ai ni ng group, an

' oxygean ai ni ng groupn2a 5 nitrogen-gppgai ni ng
group, "jand ' ) nd may be t he

K2t

3% on

or differlent conbination, j is an intdgger of 1 to 4,

and Z i 18f|uorenylldene group havigppi® free valegg%
.of divalehce, which is derived by renpving RL and’ IJ
fromthe fluorene derivative 15 of any one of clains 1

to SykepL esepedgiy tthe g-bg’erﬁigrf %ﬁwlRal,SFér%c?'%gﬂ are each

selected from_hydrogen, a hydrocarbon group, a

silicon-containing group, a sulfur-containing group, an

oxygen-containing group, a nitrogen-containing group, and a
halogen-containing group; and may be the same as or different

from each other.

7. The fluorene_derivative according to ¢laim 6, wherein
in the above general formula [II], R'®, R'®, R!®, R, R?!, and

R?? are each a methyl group, and RY and RZ are each hydrogen.

8. A transition metal compound represénted by the

following general formula [III]:
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128 [I] or a fluorenylidene group having a free
val ency of dival ence, which is derived by renoving
sy Jydr ogen atons at the 10-position of the fluorene
derivative of claim6 or 75,5 9. The transition netal
compound according to claim8, wherein R24 and R26 in
t he above general fornmula [I11] are each hydrogen.
10. A catalyst for olefin polynerization conprising
the 10 transition nmetal conpound according to claim38
or 9. 11&2@t al VSH% ol efin . pol yneri zation
conprisiiky (A th ransition netal conpound
8 or 9; and 15 (B) at | east one
rom (B-1) an organonetallic
conpound, or ganoal um num oxy- conpound, and
o Lch fg&gs an ion pair by reacting
) K=~*¢onmpound (A). 20 12. A
processt or c\ng an ol efin polyner conprising
pol ymeri zi ng nore nononer selected from

| ene ang &f i ns, in the presence of the
FQEQZLXH R pol ynerization of claim10 or 11
wher el ﬁﬁ
g¥€pﬂﬁ§ ne. 13. TR fcess for producing an olefin
Fs mer a&“q:ing '

omer SF-1451 129 is ethylene
Z  -[IT1]

wherein R23,' R24, RS, R?®, R?’, and R®® are each selected
from hfdrggen, a hydrocarbon group, a silicon-containiné group,
a sulfur-containing group, an oxygen-containing group, a
nitrogen*containing group, and a hal__ogen—éontain_ing group, and
may be the same as or different from each other, adjacent
substituents of R* to R® may be bonded to each other th_) form
a fing, M is a Group 4 transition meﬁal, Y is carbon atom,- 0
may be selected from halogen, a hydrocarbon group, an anionic
ligand and a neutral ligand capable of .coordinating with a lone
eleqtron pair, which may be selected in the same combination
or different combination, j is an integer of 1 to 4, and Z is
& fluorenylidene group having a free valency of divalence, which
is derived by removing R! and R? from the fluore.r_le derivative

of any one of claims 1 to 5 represented by the general formula




to claim12, wherein the transition netal conmpound

represented 5 by the general fornmula [Il1] is used in
sP-{o£m of supported on a support.
| 128

[I] or a fluorenylidene group having a free valency of divalence,
which is derived by removing two hydrogen atoms at the

10~position of'the fluorene derivative of claim 6 or 7.

.5 9. The transition metal compound according to claim 8,

wherein R** and R?*® in the above general formula [III] are each

hydrogen.

10. A catalyst for olefin polymerization comprising the

10 transition metal compound according to claim 8 or 9.

11. A catélyst for olefin polymerization comprising:
(A) the transition metal compound according to claim 8.
or 9; and
15: s (B) at least one compound selected from;
(B-1) an organometallic compound,
‘(B~2) an organqaluminum bxy—comﬁound, and
(B-3) a compound which forms an ion pair by reacting
with the transition metal coﬁpound (A) .
20
12. Aprocess for producing an olefin polymer comprising
pqumerizing one or more monomer selected from ethylene and
.ra—olefins, in the presence of the catalyst for olefin

polymerization of claim 10 or 11, wherein at least one monomer



SF-1451
- 129

is ethylene or propylene.

13. Theprocessforproducinganolefinpolyméraccording
to claim 12, wherein the transition metal compound represented

by the general formula [III] is used in a form of supported on

._'a‘support.



