WD 03/ 002583 PCT/ US02/ 18718 TI TLE: METALLOCENES AND CATALYST COWPCSI TI ONS
DERI VED THEREFROM FIELD 5 This invention relates to netall ocene conpounds
and t hei rwo98/00258% he preparation of catal yst conpositi on®Crarsovissis n

pol ymeri zation, particularly propylene honp- and copol ynmerization. The
present invention also relates to polynerisation processes using such
cat al yst conpositions and polyner 10 clonpositions obtai nable by these
processes. BACKGROUND The use of netall ocene conpositions in olefin

pol yneri zation is well 15 knomn N@tallocenes contalnlno substi tut ed,

bri dged i ndenyl TddLiE:a] ALE ESAND GATAE )ISFHONS duce

i sotactic propyl ene pol yners ggggiggﬁ%gg_#ggﬁggQ%C|ty and narrow nol ecul ar
wei ght distribution. Consider made toward obt ai ning
met al | ocene produced propyl ene pol yners havi ng ever-higher nol ecul ar

wei ght and nel ting point and, thus, ever better strength (inpact) 20
properties, while maintaining suitabﬂEEEanJyst activity. Toward this end
reseagchers have found that there is a direct relationship between the way
in which a netall ocene is substituted and the nol ecul ar structure of the
resul ting pol yrrerThistmvmtien sultsi tbuhetd]lodene dgegoundieayd theypeserit dhd ocenes,

it 25 is now well .establi d that .t he pe, and rang enent of substituents
on the i ndigrrgiof gL, 4N PIALIINS (S8 ER BPMIGEZE G eer A he

i ndenyl groupsp 1er£éeh@rhm ARG cOPSINMRALMIVA!I Thbtgrbdut Qﬁveﬁﬁor’i@'lé%cwlsﬁés yei ght and
mel ting point. MD 03/ 002583 PCT/US02/ 18718 -2 indenyl groups, as well as
the type of mﬂmg@a@@nnw@mge tusgng nanshy lcatghystupepmpogisioas nere sPEMOAT pol yrer

Nos. '8, a0, aringon HelBuEsy (RICPRERES "horei n by reference in therr

entlretles, describe certain netall ocenes containing 5 aryl-substituted
i ndenyl derivatives as |ligands, which are said to provide propyl ene

pol ymers havi ng hi gh isotacticityﬁéﬁagaaﬁuﬂﬂgecular wei ght distribution
and very high nol ecul ar wei ght.

The use of metallocene compositions in olefin polymerization is well
15 known. Metallocenes containing substituted, bridged indenyl derivatives are noted
for their ability to produce isotactic propylene polymers having high isotacticity
and narrow molecular weight distribution. Considerable effort has been made
toward obtaining metallocene produced propylene polymers having ever-higher
molecular weight and melting point and, thus, ever better strength (impact)

20 properties, while maintaining suitable catalyst activity.

Toward this end researchers have found that there is a direct relationship
between the way in which a metallocene is substituted and the molecular structure
of the resulting polymer. For the substituted, bridged indenyl type metallocenes, it

25 is now well established that the type and arrangement of substituents on the
indenyl groups, as well as the type of bridge connecting the indenyl groups,

determines such polymer attributes as molecular weight and melting point.



Li kew se, U S. Patent No. 5,936,053, incorporated herein by reference in
10 its entirety, describes certain netall ocene conpounds said to be useful
for prodwoimagoissyh nol ecul ar wei ght propyl ene pol yners. TPoggsoet7as | ocenes
have a specific hydrocarbon substituenzt at the 2 position and an
unsubstituted aryl substituent at the 4 position on each indenyl group of
the netal | ocene conpound. 15 WD 98/40419 and WO 99/ 42497 both descri be
certain supported catal yst systens for produci ng propyl ene pol yners havi ng

high neltin oint. Metallgceng c osi I ons epr ' are

of ten conbi % ‘ger%ptgﬁoug S’sﬁspﬁvc?ﬁt as ﬁrﬁe?t @lglg a(?%l 1|)’fr11‘5)%r %%@gft%n%okﬁeaﬁgg}gié{? {iﬁsyst
system t hat deferm@fes shdh®llymérat@ibutes ak 8atdcalar wetht kidmeltiogmoiit, it is known
t hat supported netall ocene catalyst systens tend to 20 result in a_polyner

having | ower nel thoigxpaple U-hanPateut oot h8thb4te apet Seb0eiPAedncorroratad
met al | ocene h‘é’?eﬁr?&?%fé?&%@%.ttﬁgr eNHFe'E‘iFgdets&?oecl:gr{afr{“me'iﬁ&%@ﬂe%rbo'n&i ifhs area

has been directed toward using netall’ocene catalyst systens under

comres ci al | aryledubstitoted pimlesds dewvadives cass lighmds, 2hiobt aden spdopy |poedpol yner s
havi ng nelting points higher. than known, netall ocepe catal yst. syst.ens and
cl ose to, orpr%iyl?‘?ﬂe ?ng,rgﬂ?%ﬁ%p@és‘ﬁ%‘}t&?%&a% %‘P[}Féﬂlaﬁ‘é’ie‘r%‘t disgihEAR | onal |

Zi egl er - Nat taﬂd%%i%ﬁho?ééﬁfa‘?%ighlhe present inventors have discovered
nmet al | ocene conpounds that not only have this capability, but retain it

upon supportation. 30 Additionally, it would be desirable to have avail abl e

met al | ocenes whi gh, not fford_pr ene ho | ymer,s havi ng .hi gh

mel ting points 01&‘1’(“?".‘"(3‘?’,[?'E%'é)ﬁ?‘iﬂb%fi/s%ég%g’ 'ﬁﬁpf’fgg%%%%'%)y e r‘?mg n

ster ept act i Gist ¥tire§tdeddrifes Eded@in0 MRfiAIfocERP RbipBaRdsh sl NG bbeusBfighforol ecul ar
wei ghts required for the production of, e.g., inpact copolyners, thereby

making posgiredusingighmedrestor visisht pepylose aebyoreys. i Fhese metadlosenrgs heve ae. g.
propyl ene *‘505'889!1%%?&@1%%% ?&b@%&?&%ﬂ}?f&' S8 S RRE" &1 ﬂxﬁﬁﬁsﬁ?u o &grla single
8 osI IO nglre reactor-or 1n a I1es O {V\D r nore

catal yst 5 conp nin a’ si SEer

reactors. Thabgiteseat the 4posiniboba ebeviddémlgebupaifahd mernecene rpmpodsi. whi ch i n
conbination with a cocatalyst (activator) nake both propyl ene honopol yners
havi ng high nelting points and el astoneric copolyners that are suitable

for E{e product i agPég/hidCind WOP MR BhdiR deQTBE RefhiRtuppdritd ARt

propyl ene honopol yners.
systems for producing propylene polymers having high melting point.

Metallocene compositions and their activators are often combined with a support
material in order to obtain a catalyst system that is less likely to cause reactor
fouling. However, it is known that supported metallocene catalyst systems tend to
20 result in a polymer having lower melting point than would otherwise be obtained

if the metallocene were not supported.

Much of the current research in this area has been directed toward using
metallocene catalyst systems under commercially relevant process conditions, to
25 obtain propylene polymers having melting points higher than known metallocene
catalyst systems and close to, or as high as, propylene polymers obtained using
conventional, Ziegler-Natta catalyst systems. The present inventors have
discovered metallocene compounds that not only have this capability, but retain it
upon supportation.
30
Additionally, it would be desirable to have available metallocenes which

not only afford propylene homopolymers having high melting points of (i.e., high



10 SUMVARY COF THE | NVENTI ON The present invention relates to novel

net al | ocene conpounds capabl e of

havi ng hiwb ogebiseng poi nt and high 15 nol ecul ar wei ght. TPaa/ysozssant
i nvention further relates to netallocqu catal yst conpositions conprising

one or nore of these conpounds and one or nore

and optionally, support material, and to the use of such catalyst

conpositions in polynerization,
I n one aspec
represent ed

jR R2 R 1 “R4ghvltequite@fdr tht ftbducionr &, e.§., RipdeBcdblyings RBerBdyY making |

R10

10

15

20

possible the production of satisfactory in situ blends of, e.g., propylene
homopolymer and ethylene-propylene rubbers (EPR's) with a single catalyst
composition in a single reactor or in a series of two or more reactors. The present
inventors have found metallocene compounds which in combination with a
cocatalyst (activator) make both propylene homopolymers having high melting
points and elastomeric copolymers that are suitable for the production of impact

copolymers in combination with these propylene homopolymers.

SUMMARY OF THE INVENTION

The present invention relates to novel metallocene compounds capable of
providing propylene homo- and copolymers having high melting point and high
molecular weight. The present invention further relates to metallocene catalyst
compositions comprising one or more of these compounds and one or more
activators or cocatalysts, and optionally, support material, and to the use of such

catalyst compositions in polymerization, in particular propylene polymerization.

In one aspect, the present invention provides metallocene compounds

represented by formula (I):

in particular propyl ene polynerization.

el £ o OTBa RIS ABER OGS e 18 el RN IR, o o

Rt |

provi di ng propyl ene honb- and copol yners

activators or cocatalysts,

20



wherein: M is selected fromtitanium zirconium hafnium vanadi um

ni obium tantalum chrom um nolybdenum and tungsten; 5 R and R2 are

sel ect ed Woanibtses ogen, hal ogen, hydroxy, Cl-Cl10 al kyl gr @opaisoZ1s71C10

al koxy groups, C6-Cl4 aryl groups, C6-Cl4 aryloxy groups, C2-C 0 al kenyl
groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups and C7-C40

aryl al kenyl groups; or R and R2 are joined together to forma C4-C40

al kanediyl group or a conjugated diene ligand which is coordinated to M
in a netallacycl opentene 10 fashion; or R and R2 represent a conjugated

di ene, optionally substituted with one or nore groups independently

sel ected from hydrocarbyl, g#i hydrocarbylsilyl and
trihydrocarbylsilylhydLocar yl groups, said diene having a total of up to
40 atoms not countinghydrogen gnd forming a n conplex with M; R3 is

sel ected from hydrogen, 7 Cl1-C10 al kyl grfoups, C6-Cl4 aryl groups,
15 C2-C10 al kenyl groups, 0 aryl al kyl grgups, C7-C40 al kyl aryl groups,
C8-C40 aryl al kenyl grou -NR 2, -SR,/-OR, -SiR3, -CSiR 3 and

-PR 2 radicals wheregj LS ) ndependgnt |y el ected from hal ogen,

Cl- C10 al kyl groups angsWD D3/ 002583 PCT/ US02+18718 -5 C6-Cl4 aryl groups;
provided that if R and gen, and R13 is dinethylsilanediyl,
R3 is different fromneth IR* R4, R5, R6 and R7 are each

i ndependently sel ected f en, hal ogen, CRC10 al kyl groups, C6-Cl4
aryl groups, C2-Cl10 al kényl | gr oups, R0 akyl al gkoups, 5 @2-C40

al kyl aryl groups, C8RE40 aryi al kenyl grm R2, -SR, -OR, -SIR 3,
OSiR 3 and -PR 2 radicals erein each i ag- dently selected from
hal ogen, Cl1-C10 al kyl groups and C6-Cl4 ary roups; or two or nore

adj acent radicals R5, R6 and R7 together wt}! s° connecting them
may formone or nore rings; R8, R9, RIOg@ndRR 1|are each independently as
defined for R4, R5, R6 and R7, 10 provided tha Riore adj acent
radicals R8' R9, R10 and R' together with the 5 connecting them may
formone or nore rings; Rl12 is selected from hg N, Cl-Clo al kyl groups,
C6- C14 aryl groups, C2-Cl10 al kenyl groups, § al kyl groups, C7-C40
al kyl aryl groups, C8-C40 aryl al kenyl groupg, and|-NR 2, -SR, -OR,

-SiR 3, -OSiR 3 and -PR 2 radicals 15 wherein eagh®R is independently

sel ect ed fromhdteihogen, Cl1-Cl0 al kyl groups and

M' is selected from titanium, zirconium, hafnium, vanadium, niobium, tantalum,
chromium, molybdenum and tungsten;

5 R'and R? are selected from hydrogen, halogen, hydroxy, C;-Ci alkyl groups, C-
Cyo alkoxy groups, Cs-Ci4 aryl groups, C¢-Ci4 aryloxy groups, C,-Cyo alkenyl
groups, C7-Cyo arylalkyl groups, C7-Cqo alkylaryl groups and C;-Cyg arylalkenyl
groups; or R' and R? are joined together to form a C4-Cag alkanediyl group or a
conjugated diene ligand which is coordinated to M' in a metallacyclopentene

10 fashion; or R' and R? represent a conjugated diene, optionally substituted with one
or more groups independently selected from hydrocarbyl, trihydrocarbylsilyl and
trihydrocarbylsilylhydrocarbyl groups, said diene having a total of up to 40 atoms
not counting hydrogen and forming a = complex with M';

R? is selected from hydrogen, halogen, C;-C, alkyl groups, Cs-Cy4 aryl groups,
15 C,-Cyp alkenyl groups, C7-Cyg arylalkyl groups, C;-Cy alkylaryl groups, Cs-Cyo
arylalkenyl groups, and -NR';, -SR’, -OR', -SiR';, -OSiR'; and -PR'; radicals

wherein each R' is independently selected from halogen, C,-C, alkyl groups and



C6-Cl4 aryl groups; R13 is selected fromRl4 R14 R14 R14 | -M- -M- M3-

-OM3-O | R15 R15 R15 R15 R14 R16 R14 R14 R14 R14 1 I I -M3- C- -OM3- -
C- C- Gvolosbodssi | | R15 R16 R15 R15 R15 R15 20 - B( R14) PCTAADY/ R4S -,
-G-, -Sn-, -0-, -5-, -SO, -S2-, -N( 4)-, -CO, -P(R14)- - P(O (R14)-

- B(NR14R15) _ and - B[ N( Si R14R 5R16) 2I - wherel n: | Rl4, R15 and R16 are

each independently selected from hydrogen hal ogen, C1-C20 al kyl groups,
C6- C30 aryl groups, C, -C20 al koxy groups, C2-C20 al kenyl groups, WO

03/ 002583 PCT) L0 LAHRS. oRiteaid 36 W Ay G, nRel Qnariaeeny!

groups and groups and R ether with the
at on( s) conrtbm"ethlygnlaﬂmlml Rbisniiflerentrfgom arethyl ¥Bd ethykel ect ed from car bon,

SR|1|9| anl R :)IEQB B\I ,Eg'alanrgi @reRQaLc%r pgj)egcliqi]ﬁl&resg eﬁt%g r%;[o%jh}t?c}/roégn? hLl%régry lCa 18 RL7

alkyl groups, Cs-Ci4 aryl groups, C,-Cjo alkenyl groups, C7-Cy arylalkyl groups,

5 C;-Cyp alkylaryl groups, Cs-Cyp arylalkenyl groups, and -NR',, -SR', -OR’, -SiR'3, -
OSiR'; and -PR'; radicals wherein each R' is independently selected from halogen,
C,-Cyp alkyl groups and C¢-C)4 aryl groups; or two or more adjacent radicals R’,
R® and R’ together with the atoms connecfing them may form one or more rings;
R® R%, R'" and R are each independently as defined for RY, R’ R® and R,

10 provided that two or more adjacent radicals R® R’, R'" and R' together with the
atoms connecting them may form one or more rings;
R'? is selected from halogen, C,-Cjo alkyl groups, Cs-C14 aryl groups, C-Cio
alkenyl groups, C;-C4 arylalkyl groups, C;-C4 alkylaryl groups, Cs-Cao
arylalkenyl groups, and -NR';, -SR', -OR', -SiR';, -OSiR'; and -PR', radicals

15 wherein each R' is independently selected from halogen, C,-C, alkyl groups and
Cs-Cy4 aryl groups;

R is selected from

R14 R14 R14 R14
| | I I
-M3- -M3— MB- -O-M3-O-
| I
é15 RS RS é15
R14 R16 R14 R14 R14 R14
I I I I I I
-M3—C - -O-M3- —C—C—C—
| I
R15 R16 F|{15 ||q15 ||-\>15 |:|(15
20 BR"-, -AIR'Y-, -Ge-, -Sn-, -0-, -S-, -SO-, -S07-, -N(R'*)-, -CO-, -PR")- -
P(O)(R')-, -B(NR"R")- and -B[N(SiR"*R"R'%),]-;

wherein:
RM, R'5 and R'® are each independently selected from hydrogen, halogen, C;-Cyo
alky! groups, Cs-Csp aryl groups, C,-C,¢ alkoxy groups, C,-Cy alkenyl groups,



R17, R18, R19, R20, R21, R22, R23 and R24 are each independently selected
from hydrogen, hal ogen, hydroxy, CI-ClO alkyl groups, C 1-C 10 al koxy
groups, OG§O@3bd258mryl groups, C6-Cl4 aryl oxy groups, C2-CreTalsk®msshis gr oups,
C7-C40 arylal kyl groups, C7-C40 al kyl ggyl groups and C8-C40 aryl al kenyl
groups; or two or nore 10 adjacent radicals R17, R18, R19, R20, R21, R22,
R23 and R24, including R20 and R21, together with the atons connecting
them formone or nore rings; and M2 represents one or nore carbon atons,
or a silicon,_ ger i n_cat e 1 e above
conpound, Mrbi_g“os?g’? @3?2%’8@%%8 C%%Q&?at“gégllyg%%hg%{rugg%’l g‘?%oag%ggrr?? Srhtognd R1
and R2 are R'faad8, iogethee WithrthaigpmGl-cGhnecsihg Henyfamps ringfar@ 10 ar vyl
groups, C7- 2 arylal kyl groups.and C7-C 12 al kylaryl groups. R3 may be a
C3- C6 al kyl %bi?ﬁ{egwgﬁr%:%?ar %ﬁﬂlcanb%eéﬁﬁléﬁ@al@%-t@ioél kyl group 20 and, in
particular, m@n ;i 5‘%}5&9@(1 AU mRla My be a phenyl group. Preferably at

| east one of R4 and R8, a c} nost preferred both of them represent
hydrogen atonms. WO 03/ 002583 PCT/ US02/ ®8¥18 -7 In the above fornula, M
may be sel ected from carbon and si]jco and R14, R15 and R16 may

i ndependent |y be sel ected from CIREY R'Oups and C6- C10 aryl groups.
Mor eover, when R13 is represented by ormula R1I8 R17 R19 R20 M R21
R24 R22 R23 5 R17, R18, R 9, R20, K R22, R23 and R24 may each be
hydrogen, with M2 representingd~a gili Rétn  R12 may be selected from
Cl-C6 al kyl groups and C6-Cl10 eirﬁyM groups, 42110 preferred nmeaning bei ng
phenyl . I n another enbodi nent, “R' i rent from hydrogen and nmay
represent, e.g., a Cl-C4 al kyl group. Par{ti cularly preferred conmpounds of
t he above formula include those p24 N R22

5 wherein:
RY, ng, ng, RZO, RZI, R22, R® and R* are each independently selected from
hydrogen, halogen, hydroxy, C,-C;o alkyl groups, C,-C;o alkoxy groups, Cs-Ci4
aryl groups, C¢-Cj4 aryloxy groups, C,-Cjo alkenyl groups, C;-C4p arylalkyl
groups, C7-Cyo alkylaryl groups and Cs-Cso arylalkenyl groups; or two or more
10 adjacent radicals R', R'S, R', R* R?, R?, R* and R*, including R* and R*,
together with the atoms connecting them, form one or more rings; and

M? represents one or more carbon atoms, or a silicon, germanium or tin atom.

In preferred embodiments of the above compound, M' is selected from
15 titanium, zirconium and hafnium and R' and R? are selected from chlorine, C;-Cg
alkyl groups, Cs-Co aryl groups, C;-C;, arylalkyl groups and C;-C;; alkylaryl

groups.

R® may be a C3-Cg alkyl group such as, e.g., a branched C3-C4 alkyl group

20 and, in particular, an isopropyl group, or may be a phenyl group.

Preferably at least one of R* and RS, and most preferred both of them,

represent hydrogen atoms.



wherein R and R2 are selected fromchlorine, nethyl, neopentyl and benzyl,
R3is 15 selected from C3-C4 al kyl groups, each of R4 and R8 i s hydrogen,
and R12 iwogelexssed from Cl-C4 al kyl groups and C6- C10 ar yicTgrsoupssis wher ei n
R3 is selected frombranched C3-C4 al kyl groups and R12 is selected from
C6- C10 aryl groups; wherein R3 is selected fromisopropyl, isobutyl,
sec-butyl, tert-butyl and phenyl groups, and R12 is selected from

n- propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 20 tert-butyl, phenyl,
tolyl, benzyl anqnnﬁp%mé AP fRd heita M)m'c%rbiﬁl' gt §fcor A

Zi rconi um and haf ni um R2 are sel ecte fromchlorine, CiI- CS aI Kyl
groups and @Y RTFendmR/f nglyouqquenmmysbe&eleemﬁefdorﬁ@F@@kﬂﬁgraupsyandgﬁ@ups and

C6-C 10 ary and R8 1 dro RO, R10 and R
are each " Hladendemins, MoBbier aeh RS ruar g DIHAT BB and CLo C3 al kyl
groups; R12 is WD 03/002583 PCT/ US02/ 18718 -8 selected from C3-C6 al kyl
groups and C6-C10 aryl groups; and R13 is selected from di(CL-C4

al kyl ) sil anedi yl, di phenylsilanediyl, (C-C4 alkyl)phenyl silanediyl,

di phenyl net hanedi yl and C2-C4 al kanedi yl_;gnd al kenedi yl radicals, and
groups of the formula RI8 R17 R19 0 M2 RR1 R24 R22 R23 5 wherein:
Rl7, R8, R9, R0, R1, R22, R23 ghtd R24 ar gleach independently selected
from hydrogen, hal ogen and Cl-C3 al Ry eplps; and M2 represents a carbon
or silicon atom 10 In another aspect may selected fromdi (C-C4

al kyl)silanediyl, diphenylsilanediy 6424l kyl ) phenyl si | anediyl, C2-C4
al kanedi yl and aI kenediyl, di(C -4 aI Ky )amﬁoborane and bis[tri (C 4
al kyl)silyl]am dobor ane r adi cal.s” Z

AN
R24

R”, R’s, ng, R2°, RZI, R22, R® and R* may each be hydrogen, with M?

representing a silicon atom.

R'2 may be selected from C;-Cs alkyl groups and Cs-Cq aryl groups, a
10 preferred meaning being phenyl. In another embodiment, R'' is different from

hydrogen and may represent, e.g., a C;-C4 alkyl group.

Particularly preferred compounds of the above formula include those

wherein R! and R? are selected from chlorine, methyl, neopentyl and benzyl, R%is

15 selected from C3-C4 alkyl groups, each of R* and R® is hydrogen, and R" is
selected from C;-C4 alkyl groups and C¢-Cjg aryl groups; wherein R® is selected

from branched Cs-C4 alkyl groups and R'? is selected from Cs-Cyp aryl groups;

wherein R? is selected from isopropyl, isobutyl, sec-butyl, tert-butyl and phenyl

groups, and R'? is selected from n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,

20 tert-butyl, phenyl, tolyl, benzyl and naphthyl groups; and wherein M' is selected
from zirconium and hafnium; R'and R? are selected from chlorine, C;-C3 alkyl

groups and Cs-C) aryl groups; R? is selected from C3-C¢ alkyl groups and Cs-Cyo

aryl groups; R* and R? are hydrogen; RS, R6, R7, Rg, R'" and R! are each
independently selected from hydrogen, halogen and C;-C; alkyl groups; R"7 is



15 O her preferred conmpounds of the above fornula may conprise not nore
than 2 % of the nmeso isoner. In another aspect the netall ocenes of this

i nvent i orwarod/002p3 esented by the 20 above formula (1), wrerdaisn2/18vi8 i s
selected fromtitanium zirconium haf né um vanadi um ni obium tantalum
chrom um nol ybdenum and tungsten; Rl and R2 are sel ected from hydrogen,

hal ogen, hydroxy, Cl-C o al kyl groups, Cl- C 10 al koxy groups, C6-C 14 aryl
groups, ©C6-Cl4 aryl oxy groups, C2-C 10 al kenyl WD 03/ 002583 PCT/ US02/ 18718
-9 groups, r I I [ Y 19

aryl al kenyl %Ie%g fg)n}lbaci@éhkﬁﬁpd%§§?§&m ngﬁh? % Aél?ig{ o&b?%%ér%n{égnfﬁ;ql kanedi yl
group or a mm]}mgaalkyﬂ)@én@ﬂ,did'theny151madiyl/;hl(€h04s abgyd)ptiemadiladedipl, M in a
met al | acycl opentene fashion; or R and R2 represent a conjugated di ene, 5
optionally Shmlb’hmﬁtmemyl hnd)ﬁe'C@rallﬁoeéylgm@Lﬁibenedd’ép%h@éhtan genipeofed from
hydr ocar byl , 't fﬂ Flr ocar byl silyl and trihydrocarbyl silyl hydrocarbyl groups,
said diene H rﬁ‘é a total of up to 40 atons not counting hydrogen and
formng a TL conmplex with M; R3 is selected from hydrogen, hal ogen,

Cl1- C10 al kyl groups, C6-Cl4 aryl groups, 0 C2-C10 al kenyl groups, Cr7-C40
aryl al kyl groups, C7-C40 al kyl aryl grrddps, 40 aryl al kenyl groups, and
-NR 2, -SR, -OR, -SiR 3, -0SiR 3 and PR adicals wherein each R is

i ndependently sel ected from hal ogen, al kyl groups and C6-C 14 aryl
groups; R4, R5, R6 and R7 are each~nde ¥%%el ect ed from hydrogen,
hal ogen, C1-Cl10 15 al kyl groups, C6- gpoups, C2-Cl0 al kenyl
groups, C7-C40 aryl al kyl groups, - aryl groups, C8-C40

aryl al kenyl groups, and -NR 2, -SR, - iR3, -0SIR3 and -PR 2

radi cal s wherein each R is independ@ 2d from hal ogen, C1-C10
al kyl groups and C6-Cl4 aryl groups;™or t or re adj acent radicals R5,
R6 and R7 together with the atons connecti R them may form one or 20 nore
rings; R8, R9, R10 and R' are each independently as defined for R4, R5, R6
and R7, provided that two or nore adjacent radicals R3, R9, R10 and R’

t oget her wiWhkereiRe at ons connecting them nay form one or nore rings;

R, R's, Rw, Rzo, RZI, R%, R® and R* are each independently selected from

hydrogen, halogen and C,-C; alkyl groups; and
M? represents a carbon or silicon atom.
10
In another aspect R may selected from di(C;-C4 alkyl)silanediyl,
diphenylsilanediyl, (C,-C4 alkyl)phenylsilanediyl, C;-C4 alkanediyl and
alkenediyl, di(C;-C4 alkyl)amidoborane and bis[tri(C,-C4 alkyl)silylJamidoborane
radicals.
15
Other preferred compounds of the above formula may comprise not more

than 2 % of the meso isomer.

In another aspect the metallocenes of this invention are represented by the
20 above formula (I), wherein:
M!' is selected from titanium, zirconium, hafnium, vanadium, niobium, tantalum,
chromium, molybdenum and tungsten;
R!and R? are selected from hydrogen, halogen, hydroxy, C;-C,¢ alkyl groups, C,-
Cio alkoxy groups, Ce-Ci4 aryl groups, Ce-Ci4 aryloxy groups, C,-Cjo alkenyl



R12 is sel ected from hal ogen, Cl1-Cl10 al kyl groups, C6-Cl4 aryl groups,
C2-C10 al kenyl groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups,
C8-C40 2voasybmBkenyl groups, and -NR 2, -SR, -OR, -Si RC3/USoBI7R 3 and
-PR 2 radicals wherein each R is indepgndently selected from hal ogen,
Cl1-C10 al kyl groups and GC6-C 14 aryl groups; R13 is selected from

di (C6-Cl12 aryl))silanediyl, (Cl-C6 alkyl)(C6-Cl2 aryl)silanediyl, and
groups of the forrmula WO 03/002583 PCT/ US02/ 18718 -10 R18 R17 R19 R20 M2

R21 R24 R2 e . . 4 are
each mdepeﬁ%e"ﬁ% ;97\5@2 (r'-:d tlﬂﬁylﬁréﬁﬁh@dcr ogg(r‘?llgﬁ Frogﬁé%an(ﬁ%zr%;%?’yl%%%e}% al kyl
groggg IC& @tﬁ)umt loo B! gncmliézgrec'ﬁm:[eﬂlzliogamyt tgrfoumpsan éncéi%uylfagx;orlpxgt gr oups,

al ken r oyps aryl al kyl groups, a a groups
o Ca- o0 dp R o ol Bhicho 8 R Faaial & AT CReg,
R19, R20, Rietallit clo&rﬁe&n%% bﬁ%lu%ﬂngQp%@%tRalconjﬁQeg&i hEnen th the

atoms connecting them formone or nore rings; and M2 représents a carbon,
silichn or getionalusukstioned v0thPoa¢ earr mdree ghaps nedependéntiyheglectebfpmunds ar e

those alrea res nvention al.so _pr Py, des a.catal yst
CoNnposi t i on%?goc?ﬁr% &a[ﬁlg‘?/ﬁ?ré’g%rb?ﬁ]éﬁp?rbfﬁg}ydfﬂcaﬁ S@%&ﬁoﬁa goqp@,agaygone of
the above mefigld REARLa GANPOURNES 40Tatdhe nbl EsRfihg IFYYRIFER QRd 3DFNifg GOgat al yst .
The cocatal yst may be a 15 conpound conprising a noncoordi nating anion

(e.g., a norroowplek wih i\/hg anion conprising at |east one unit of the formula
coposi 11 on el SSHH BB ARoroRE B R S i RS G HoP o ot er i 21
suchigs si | iGAC  allkHyM@rouph) CFas, dyylBrais, TRETIGSIKYErnEoupSIC;-Ch
arylalkenyl groups, and -NR';, -SR', -OR', -SiR';, -OSiR'5 and -PR'; radicals
wherein each R' is independently selected from halogen, C;-C,¢ alkyl groups and
C-Cy4 aryl groups;
R* R%, R®and R are each independently selected from hydrogen, halogen, C;-C;y
15 alkyl groups, Cs-C,4 aryl groups, C,-Cj¢ alkenyl groups, C;-Cyg arylalkyl groups,
C7-Cyp alkylaryl groups, Cs-Cqp arylalkenyl groups, and -NR',, -SR', -OR/, -SiR's,
-OSiR'; and -PR'; radicals wherein each R' is independently selected from
halogen, C;-C;¢ alkyl groups and C¢-Ci4 aryl groups; or two or more adjacent
radicals R’, R® and R’ together with the atoms connecting them may form one or
20 more rings; Rs, R9, R!% and R!! are each independently as defined for R4, R’ , RS
and R, provided that two or more adjacent radicals R®, R, R'® and R" together
with the atoms connecting them may form one or more rings;
R'? is selected from halogen, C-C¢ alkyl groups, Cs-Cy4 aryl groups, C,-Cy
alkenyl groups, C7-C4 arylalkyl groups, C;-C4¢ alkylaryl groups, Cg-Cyo
25 arylalkenyl groups, and -NR';, -SR', -OR', -SiR';, -OSiR'; and -PR'; radicals
wherein each R’ is independently selected from halogen, C;-C¢ alkyl groups and
C¢-C4 aryl groups;
R is selected from di(Ce-Cy2 aryl))silanediyl, (C;-Cg¢ alkyl}(Cs-Cy2
aryl)silanediyl, and groups of the formula



Preferred support materials include silica having a surface area rangi ng
from1l0 to 700 n2/g, a total pore volune ranging fromO0.1 to 4.0 cc/g and
an aver e ipaoxssxl e size ranging from10 to 500 m WO 03/,Q0AB8318718
PCT/US02/18718 -11 Another aspect of the present invention is a

pol ymeri zati on process which conprises contacting, under polynerization
conditions, one or nore ethylenically wunsaturated nononers and a catal yst
conposition as defined above. 5 The ethyl enically unsaturated nonomers
preferably are selected from nonool efins, diolefins and m xtures thereof.
Illustrative and non-limting exanples of_ guitable nonoolefins are
conmpounds of the formula RaCH=CHRb whereifj Ra and Rb are each

i ndependent|y sel ected from hydrogen,glal ky| andgpisal kenyl radicals having 1
to 14 carbon atonms or, together with thezarpon atons to 10 which they are
connected, forma ring having 4 to 8 carf it ons. Preferred nonool efins

i ncl ude et hyl ene and a-ol efi ns hawung ORY Or®2 carbon atons such as,
e.g., propylene, 1-butene, 4-methyl-IM2%pentene, 4-hexene, 1-octene and
m xtures thereof. In a preferred eabodiNges B et hyl eni cal | y unsat ur at ed

nononers consi st essentially of ethyl enel and|jpropyl ene. 15 In one aspect of
t he above process the tenperature ra 3 omabput 30 Cto about 80 C. In
anot her aspect, the process is carrilgg out | at aRpressure ranging from
about 5 to about 64 bar. 20 The present inysntion also provides a polyner
conposition pising: (a) propylene polynmer conprising at |east about 99
% by weight of units derived from propylene and having a nelting point of
at |east abdlf, RE5RE, Ri{dR(bH)R?GI RYiand R%‘parlewaeh indeppndestlp gpefecterh fadrout 40 to

about 70 % wei ght .of units derived from pr ene, and havi n

oo neie iattef haitten: Ry bt ot oty LSRG B e Y PE. RS i 11 a

singl e catalygt gﬁ,gP'Qogg_Ulp@rylm%@@,t a0, "ANe g'iouﬂ&or(D,F@ngmgﬂ]WIGHG or a
e n e

copol ymer of propyl ene and at |'east one nonool efi sel ect from’et hyl ene
and as ol ef i rgsoupsy CordCsb nbkiylatyl groups et behsarodalkenyha@rounspor {ieor aeare ai ni ng

at | east about 99.5.% by, iwelight19020unki s,20erizved $26 0m.. Rr bene,2Conmponent
(b) may contaéfaﬁer%rrg%c%llﬁé{u%O’ o’ fébo& ’?0 "% bf‘n\avel{ qHPClggmggiaet%ﬁglReﬁe and/ or
conponent s (t8getkdtavifibthe @t dvanediay tigmntfainm ofe biomate ifgspheut 1. 5

M? represents a carbon, silicon or germanium atom.

10 Preferred embodiments of these compounds are those already given above.

The present invention also provides a catalyst composition which
comprises the product of a compound of at least one of the above metallocene
compounds of the present invention and a cocatalyst. The cocatalyst may be a

15 compound comprising a noncoordinating anion (e.g., a noncoordinating anion
comprising at least one unit of the formula -B(CgFs);) and/or may be an
alumoxane, e.g., methylalumoxane. The catalyst composition may comprises a
support material, e.g., an inorganic material such as silica, alumina, silica-
alumina and magnesium chloride.

20

Preferred support materials include silica having a surface area ranging
from 10 to 700 mz/g, a total pore volume ranging from 0.1 to 4.0 cc/g and an

average particle size ranging from 10 to 500 pm.



to about 20 % by wei ght of ethylene. WO 03/002583 PCT/US02/18718 -12 In a
preferred conposition of the present invention conponent (a) has a nelting
poi nt of WD Wmexss3 about 156C, nore preferred at | east abowCTABH2/R718@Nnd/ or
conponent (b) has an intrinsic viscosity of at |east about 2.0, nore
preferred at |east about 2.2. The conposition preferably has a nol ecul ar
wei ght distribution, 5 MWM', of not higher than about 3.5, nore preferably
not hi gher than about 3.0. In another preferred enbodi nent the catal yst

conposi tion used X, fABKRped: 38 MROI¥ERL ik OIRASs bl Ry heriass drQBsewhichdged
zi rconocene conpound. 10 DETAILED DESCRIPTION I'n the foll owm ng detailed

descri pti on,compresscantdrengy wdespaymerizatioh copditioent @ges meaethylenrcatly os,
etc., are by weight. 15 Al so,  unless otherw se stated, a reference to a
compound or* ERBBRRHROTEIF AhLE CHARS ORISR 65 QEGheRE by itself, its
i ndi vi dual stereoisoners and any m xtures thereof, of as well as any
conbi nation with other conmpounds or conponents, such as m xtures of
conpodinds. 20 Furtheeethylghinallanunsaiaied neanomens maefewhly erc eelheed Vzdme or

paranmeter, is _Qiven a list of upper preferable val ues and | ower
preferable vrg?%(g)%?ﬁentshid:}o?gnf o™ dg mlﬁ(ﬁggsr S 8r885a2‘?“s5§8%|“’f ita Infn }Iglﬁ?’%si ng all

ranges f or magkafmpd @yni@bler mohoASTinsPRE rconfPoahdy bE thev ArvalaaRECH=CHREr
preferred val ue, regardl ess whether ranges are separately disclosed. 25
Addi ti onal | ywheseingRi ppd & a7 rearh indapendeptly gglested: Beomshydiogen gikyhwadi ngs

I ndi cat ed bezll?éﬁﬂ%é'&?cg%ﬁ%?ld' PF @AUCLarbdn i GALBE G deBir Wi th Q&b&ﬁ&@h{éﬁ&i .

conposition o esent i nvention 1néludes any species t

di ffeoent i nwhioly th&spectonhecnd,t foem « oinpllevalgy4 itod: pabde ntoran dPrefeciedi dual
materials, i.e., the netallocene caonpound (catalyst precursor) and the
cocat al yst (Berqolefinsrinclugg ethylengrand) qglafing thayimg #om e 33/ @reysaoms

PCT/ USO02] 18748 55 13! Ihbiioe, SXANBAS 4 hBESE1 Lo CHinly B! eLbahs By have
i nteracted or even Fédac ) giving rise to cont'act pr oduct and/ or
reacti on pradixtires thereof. In a preferred embodiment, the ethylenically unsaturated
monomers consist essentially of ethylene and propylene.
15
In one aspect of the above process the temperature ranges from about 30°

C to about 80° C. In another aspect, the process is carried out at a pressure ranging

from about 5 to about 64 bar.

20 The present invention also provides a polymer composition comprising:
(a) propylene polymer comprising at least about 99 % by weight of units derived
from propylene and having a melting point of at least about 155° C; and (b) olefin
copolymer comprising from about 40 to about 70 % by weight of units derived
from propylene and having an intrinsic viscosity of at least about 1.8; the

25 composition made with a single catalyst composition. Component (a) may be a
homopolypropylene or a copolymer of propylene and at least one monoolefin
selected from ethylene and a-olefins having from 4 to 12 carbon atoms, the
copolymer containing at least about 99.5 % by weight of units derived from
propylene. Component (b) may contain from about 30 to about 60 % by weight of

30 ethylene and/or components (a) and (b) together may contain a total of about 1.5

to about 20 % by weight of ethylene.



The term "al kyl", means a straight-chain, branched-chain or cyclic alkyl 5
radi cal . Exanpl es of such radicals include, but are not limted to, nethyl,
et hyl , n-wproojyisg3 i sopropyl, n-butyl, isobutyl, sec-butyl pcrarso2/isrsg| ,
pentyl, iso-anyl, hexyl, 2-ethylhexyl, octyl, cyclopentyl, cyclohexyl and
the like. The cyclic alkyl radicals may be substituted with one or nore
strai ght-chain and/ or branched-chain alkyl radicals (i.e., may be

al kyl cycl oal kyl radicals such as , e.g., nethylcyclohexyl 10 etc.).
Conversely, the sprahghts @b RbnERE HrdetBl otk mRALhCR) hadBY be
substituted with onebor nDren§§c ﬂ? alky? rgdicals Fi.é?ﬁ may@l?)ea

cycl oal kyl al kglting paisit ofatdesstiabouad 563C; Indre pidferetdatileast ebut 1MPT@oandfor unl ess
i ndi cated ot herw se, e above .al kyl .radical s be substituted by one or
more. ar oups. PrAEREiEY) hamalt RHGEHAINENDI 9 Sarat AR S GniRiN Bt ey, F.
A, Br), alkexy ab&ut® 2. TR &drposition Fefeeadly hid QWé’oulQU\fv&Fﬂt &SEibhtien,! | ke),

hydr oxy, am no, nonoal kyl am no (e.d., nethylam no, ethylam no, propylam no
and the | i kdylwavid of dotigher shnrabopied.§, moredirgferabiy eatihigher thantahgutad. no,

di propyl am no, diisopropylam no, piperidino and the |like) and
trihydrocarbylsilyl (e.g., trimethylsilyl, triphenylsilyl and the like). 20
The term "al kenylTn diéRs prefbityd emdsdigeit ﬂfédca@él?ﬁt&:ohi}jdsﬂi@n(lﬁed% niHRE €

doubl e and/or triple bonds. Exanpl es of al kenyl radicals include, but are
not |imit edhe golygreheprpositintosdasad ong bridged gisgenegene eomeneangy | |

1, 4- but adi enyl, isopropenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl,
cycl opent adi enyl, cycl ohexadi enyl, cycl ooctadi enyl and the like. 25 The

t ermif al koxy" neans an al KYDETAIREDEDESCRIRFIONadi cal wherein the terns
"al kyl" and "al kenyl" are as defined above. Exanples of suitable alkyl

ether radicals include, but are not Iimted to, nethoxy, ethoxy,

n-propoxy, i sopr agoxle folloRiteOnkiailed SHbMIRNN, SRRSOUEMNisd AidieRUbRXY

al 'yl oxy, trifluoronethoxy and the 30 Iike. WO 03/002583 PCT/ US02/ 18718

- 14 The t er meteantdges, pedssatans, ecoamtiycweighti cal , for exanpl e, a phenyl,

napht hyl , azul enyl, phenanthryl or anthracenyl radical and the |ike which
optionally contains one or nore (e.g., 2 or 3) heteroatons (preferably

sel egsed from N Alo2ntless AREwTRABAL 4 @Eterchbe i€ af dompdbuhd @r ldoRPoadd/ or
carries one or nore 5 identical or different substituents, for exanple,

al koxy, ar ylincludesode rcomppund ey component by itself, its individual stereoisomers and

any mixtures thereof, of as well as any combination with other compounds or

components, such as mixtures of compounds.

20 Further, when an amount, concentration, or other value or parameter, is
given as a list of upper preferable values and lower preferable values, this is to be
understood as specifically disclosing all ranges formed from any pair of an upper
preferred value and a lower preferred value, regardless whether ranges are

separately disclosed.

25
Additionally, as utilized herein, the following terms have the meanings
indicated below.
The term "product" in connection with the catalyst composition of the
30 present invention includes any species that is different in any respect from the

completely independent and individual materials, i.e., the metallocene compound

(catalyst precursor) and the cocatalyst (activator). By way of illustrative, non-



am no, nonoal kyl am no, dial kylam no, nitro, trihydrocarbylsilyl, alkyl-CO
al kyl sul fonyl, alkyl-0OCO etc., these terns being as defined herein.

Il ustratwoa3nozsen-|imting exanples of aryl radical s areppmarsgt/187mapht hyl ,
fluorenyl, chorophenyl, dichlorophenyl,; fluorophenyl, perfluorophenyl,
hydr oxyphenyl, 10 anisyl, biphenyl, nitrophenyl, acetyl phenyl, am nophenyl,
pyridyl, pyridazyl, quinolyl, and the |Iike. Wen carbon nunbers are given
herein for aryl radicals, ring heteroatons are counted as carbon atons.

The term” ar%ﬁ@%é@%ﬁ@ﬁ?th@& ﬁHWi?LE{/ a?erfa@ﬂhﬁ?%a&@ﬂi&&&e& BfeleRl @, Y! " 15

15 as define eterm"a yl'" neans an aryl radical carrying at
| east one algtying riantl Dcomddck proyuctrandics atactien pradgetsubst i t uent, the terns
"aryl", "alkyl" and "al kenyl" being as defined above. Illustrative,
non-limting exanples of alkylaryl groups are 20 tolyl, xylyl, nesityl,

et hyl phenyl, triftyioepret 1"FH§J&M§ a YalPht-BRERAYbran@iéihain SEéRYE RNEdy! and
the like. The term"aryl al kyl" nmeans an al kyl radical carrying at '| east one

aryl 5 group radiezleExamples olesugk radiga)s inchudd, budjakeyot ligpitedde, methyhethyhbove,

provi ded that the. 25 aryl, radical Ve .on nore al kyl i subsiituents.
Pl Pustr at i varomdnispiapfh fepboisifud Se-BRVE 58] ARLE St it
phenet hyl, di-ghgihgkyTRédyl, cydlsientyiBdyRldhexylnapibdlikerahbyl clangkylhadichlke. The

term "aryl al kenyl" neans an_ al kenyl radical carrying at |east one aryl 30
substi t uent Mgepeiswbstifted siithgoneserymoreasitpighiickainygnd/of hsanchedrshainadkydbove,

provi ded t . . ar radi : r I Ligents.

[l lTustrati vgg&rc]{i)lg%{lé &?/y O%ng%gi%%}‘ ]l}jggﬁﬁli%é&rh ?L%’ Iglg% @%ﬁ‘aﬁgﬁﬁ%’f@s of

aryl ad kenyl egr. puPenvarselysitle yiraighecHayl ahg roydnchedrelmaih pilopangicals may be

1- phenyl -1, 4- pbut adi enyl and the like. The term "hal ogen" nean ugri ne,

chl ori ne, brsuRFTBeA Tt 8 f mors CYHE 9@Vﬁfﬁdﬂf;ﬁg% BarBH e&a&@a@a@i@i al kyl ,

al kenyl, ar yh glky Suchtdsy BlokMhethNelc 3! Hivkaml, uileOlRicardMRidnRg, @pove.

Preferred hydrocarbyl groups conpfise’l to 20, nore preferred 1'to 10, and

nmost pr ef er rabdvé atkyl Badsealhomy sieosubstifukdduby oae iov enore rgsoupsi pricferatdy erdnpl es

are methyl, in erf)%}lden%gzoge}{écte%ngoglhEg%}g,én %é).g., F, Cl, Br), alkoxy (e.g., methoxy,

15 ethoxy, propoxy, butoxy and the like), hydroxy, amino, monoalkylamino (e.g.,
methylamino, ethylamino, propylamino and the like) and. dialkylamino (e.g.,
dimethylamino, diethylamino, dipropylamino, diisopropylamino, piperidino and

the like) and trihydrocarbylsilyl (e.g., trimethylsilyl, triphenylsilyl and the like).

20 The term "alkenyl" means "alkyl" as defined above having one or more
double and/or triple bonds. Examples of alkenyl radicals include, but are not
limited to, ethenyl, propenyl, allyl, butenyl, propargyl, 1,4-butadienyl,
isopropenyl, cyclopentenyl, cyclohexenyl, cyclooctenyl, cyclopentadienyl,
cyclohexadienyl, cyclooctadienyl and the like.

25

The term "alkoxy" means an alkyl or alkenyl ether radical wherein the
terms "alkyl" and "alkenyl" are as defined above. Examples of suitable alkyl ether
radicals include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, allyloxy, trifluoromethoxy and the

30 like.



Unl ess specified otherwi se herein, preferred neanings of the various

groups defined above are: Al kyl: linear and branched al kyl groups having 1
to 8, parwDoskexsBy 1 to 6, 15 and even nore preferred, 1PCO/US0D®W7ON at ons
(such as, e.g., nethyl, ethyl, propyl ,and isopropyl). If present,
substituents are preferably sel ected from hal ogen and al koxy, nore
preferred fromF, O, nethoxy and ethoxy, nost preferred fromF and d. 20
Al koxy: the preferred al kyI groups connect ed to an oxygen atom nore

preferred nmethox neL hea i hra k@{&g 1. 9r oups
having 2 to 8, p)aftlr i Cu ar%y , arr?h{agge%ad?%lr’e rgr%%lﬂﬁﬁ o g car bon
at ons (such raghthel, gazulernynybherahihyjrl oanahthra&en?t badiealy lapd the pkes\elmth
substituents are IDreferabl y selected from Bg %en and al

, hopre
preferred frBHPRALYCPONSHRE RBSPT APRIC dEBoxy OF MR dEHIAIBY K@&F‘f@ﬁwﬁleﬂsﬂd a.
Aryl: aryl qrdmus (fﬁ:ﬂf QiaR @Smﬁln%f?or]sztheﬂgyb‘?n meerfu?gr sifforfeatResldhe GRIRRE at ons,

30 such as, e. napht h and biphenyl.” Preferably no heteroatom;
are qoresentldenmcalher dlffegerswsbﬁrruenlts‘ for esample, sllhb?sbt,lf:trmleﬂmab)gam ehysir@fyer abl y

sel ected from.WD 03/ 002583 PCT/U 8718 al.oge d aI nor e

S efor o | A, Temoafkalny. AHIRLeRaRy  nitissc R gRay D VECDd a
Aryloxy: theugigiunyednail sdcore@@pﬁlegé teamb asbir asaaemaedgmelat nmstrbma 5
preferred are phenoxy and napht hox Aryl al kyl and al kyl argl the preferred

aryl groups non-livitiog n gxaoples pﬁ atk radicelseraredpheny)l ngphpl, fupeenybt al

mb f t arl
referred exingrREhiherhlRgutal MlralRbfy, PARLFGPRNG togdfypisabt ' ot ety
Aryl ad kenyl anishE Biphtdiy Qar@hyhylgr@bt@@hbﬁylgmhmhym wridlyl t peridazgf, er r ed

al kenyl groups, the total nunber of carbon atons being 8 to 20,
preferred 8 quinplylp anighe; kil When caspen evméerSésra&ﬁreesh@r% |farde%fq¢{;ﬁ) S,and

chl orostyryl téﬁtBﬁ?QrefaunQda@@Qb@ﬁ tofRre preferred F and . Preferred
meani ngs of vari ous constituents o? t he conpounds of

The term "aryloxy" means an aryl ether radical wherein the term "aryl" is

15 as defined above.

The term "alkylaryl" means an aryl radical carrying at least one alkyl
and/or alkenyl radical as ring substituent, the terms "aryl", "alkyl" and "alkenyl"
being as defined above. Illustrative, non-limiting examples of alkylaryl groups are

20 tolyl, xylyl, mesityl, ethylphenyl, trifluoromethylphenyl, vinylphenyl, cumyl,
methylpyridyl and the like.

The term "arylalkyl" means an alkyl radical carrying at least one aryl
group wherein the terms "aryl" and "alkyl" are as defined above, provided that the
25 aryl radical may have one or more alkyl substituents. Illustrative, non-limiting
examples of arylalkyl groups are benzyl, phenethyl, diphenylmethyl, tolylmethyl,
naphthylmethyl and the like.

The term "arylalkenyl" means an alkenyl radical carrying at least one aryl
30 substituent wherein the terms "aryl" and "alkenyl" are as defined above, provided

that the aryl radical may have one or more alkyl substituents. [llustrative, non-



formula (1) above are as follows, it being understood that these preferred
20 meani ngs are defined as above, including the preferred enbodi nents of a
parti cul awormeamssy. For exanple, "al kyl" nmeans an al kyl groerpsayistes i ned
above, preferred meanings thereof being also as defined above. M:
titanium zirconium hafnium nore pref erred are zirconiumand 25 hafnium
with zirconium being nost preferred. R and R2: hal ogen (nore preferred C
and Br), alkyl (nore preferred nethyl and neopentyl), aryl (nore preferred

Doyt or R AGREE PSR s M o AT AL
group or a cleplpamgm,eebmmfldncbﬂne liklegand which is coordinated to M in a

nmet al | acycl oal kane or -cycl oal kene fashion; or R and R2 represent a
conj ugat ed di ene, optionally substituted with one or nore groups WO

03/ 002583 PCT/ USOR{e 18 8a15¢kA" hi&gﬁdoﬁﬁtﬁﬁ{at dMordR, 8FdnSitle bhPMdRKY! . aryl,
trialkylsilyl and trialkylsilylalkyl groups, $aid diene having a total of

up tos30, e.g., up to 24 atonms not counting hydrogen and form ng ait
conplex with M. IIustratlve n, imtin | es {;’11 o] di enes
ore 104 di phenyi -theseE, iRidrainyMehcomBestiicl ARBn foaR o ShEEaRE i ene.
2, 4- hexadi e%d aikyﬂ)ci}? bups a3-dREREPEHRB P referréd Ay BROBZBY T dro Mnﬂﬁis@fle
1,4-ditolyl- - but a en%& 4-bi s(trimethyl s?ll yl) - g % g%t adi ene, and 1, 4-

di napht hyl - tg 2Q,mgteau¢férréd 1m|10,eanpkm%ﬁﬁnreﬁqrwalyt0t§ecadbqrr somptlllustrasiye.ar e
preferably t ferr f R and R2 are d and
nmet hyl . F&?nqarﬁlkl ,ex §lleggrzsaellﬁ8fl§r @Fyfﬁ@%ﬁﬁéﬁd&ﬁ%m . More preferred

neanhmgs are nethyl et hyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl,. tert- butyI phenyl naphthyl tonI and benzyl, even nore
preferred i sopropyhlesssapeified atharvsrebsrein, prifssred mreangs efitheariagpr opyl . 15

R4, R5, R6 guodgﬁeﬁg&gg%g,gge al kyl and aryl (particularly phenyl), nore
preferred h%‘ en and yf.' [I'lustrative, non-limting exanples are

hydr ogen, thyI and ethyl. For R4 a particularly preferred neaning is
hydrogen. | n anot her referred i ment R6 . and R7 are
hydr ogen. 20 RS, “ggyl gAr a0 b@“ﬁ%gﬁﬁﬁwszﬂaﬂ?gq tQ%P%‘R'S}IPﬂX bd? Picul arly
benzyl) and anafeVbn BaY frifelear | wzpaﬁsad Atommdéhag eefgerxh@myhm@pq)%b nd al kyl .
Illustrative, non- limting exanpl es are hydrogen, nethyl and et hyI For R8
a particul aranyl ignpedmylx Hcpresent, substituents are preferably selected from halogen and

alkoxy, more preferred from F, Cl, methoxy and ethoxy, most preferred from F

and Cl.

20 Alkoxy: the preferred alkyl groups connected to an oxygen atom, more

preferred methoxy and ethoxy.

Alkenyl: linear and branched alkenyl groups having 2 to 8, particularly 2
to 6, and even more preferred, 2 to 4 carbon atoms (such as, e.g., vinyl, allyl, and
25 2-butenyl). If present, substituents are preferably selected from halogen and
alkoxy, more preferred from F, Cl, methoxy and ethoxy, most preferred from F
and Cl.

Aryl: aryl groups containing 6 to 12, more preferred 6 to 10 carbon atoms,
30 such as, e.g., phenyl, naphthyl and biphenyl. Preferably no heteroatoms are

present in the ring system. If present, substituents are preferably selected from



meani ng i s hydrogen. I n another preferred enbodi ment, all of R8, R9, RI10
and R' are hydrogen. While in still another preferred enbodi nent at | east
one of ROwerd/o25sR 1 is different fromhydrogen, it is pacricot/ashy
preferred for R" to be different fromhydrogen when R12 represents nethyl
or ethyl. R12: alkyl, aryl, alkylaryl, arylalkyl and trialkylsilyl. Mre
preferred neanings are nethyl, ethyl, n-propyl, isopropyl, n-butyl,

i sobutyl, sec-butyl, tert- 30 butyl, phenyl, naphthyl, (o-, m and

p-)tolyl, b i l.sd J rti i and phenyl .
Vout pref er raen SRR akoP ol oS AR K P RGBS, RO, AR, ane pheny
di al kyl si | aneefiestbd fronelf whdCl.anedi yl, (aryl) (al kyl)sil anediyl, am doborane,

al kyl ene, aryl al kyl ene and arylene, the latter groups being derived from
t he defined al kyl, arylalkyl and aryl radicals. Mdre preferred as al kyl and

aryl groups are nefily, th%taﬁé&iened)a@pgﬂoup@aﬁa)ehemdanm?@gyﬁ atoPMoser ef erred
al kyl ene, 5 aryl al Kyl éne and aryl éne radicals are efhyl ene, propyl ene,

butyl &ne, pieflepkdretepherony anddaphthbeny| met hyl ene as wel | as phenyl ene. More
preferred dialkylsilanediyl, diarylsilanediyl and (aryl)(al kyl)silanediyl
radi cal s are dinethylsilanediyl, diethylsilanediyl, dipropylsilanediyl,

di butyl si | anedi yl Aryldmefiub RIkgRYy1SihePediryd agNgrodbpiedtybindtdneditythe More
preferred am doborane 10 radical s are dial kyl am doborane, di aryl am dobor ane
and bi s(tri drklgired plky) groups. thsgetehnemperdif carben afjams eeingt fo/20, BA- | i mi ti ng

exanpl es the j v} - j r ' ham :
oo SHERE8Y T2 A 0B85l D oA SheRARS: o
bi s(ta i met hydndixyill) am dobor ane. Gt her preferred meanings of R13 are 9-

fluorenyl and 9-silafluorenyl. R13 is usually connected to the 1-positions

of the 15 indenyl ring systens. The following are particularly preferred

net al | ocenes: di il } i S W2 c : :
4- (2- met hyl phenyl%%%ér@?']tgﬁgg%ﬂﬁpgﬁxﬂ%%%ﬁ i BhfiBihnion i R i vl bi s
{ 1-[2-i soprabgply] gebupQtieetotay hpnberydf)carbde mydns Beizg 8 6020, wmore greférrat§ de;

di met hyl si | anedi yl hi 1-[2-n-butyl 4-(2-net hyl ph | )i ndenyl ]} zirconi um
G Ohl o7 der TR Kerb b Qb eerlgatpleg inchide Bt i Shiorod 1.
4- (2q4ret hyl phenyl )indenyl] } zirconium

Halogen: F, Cl and Br, more preferred F and CI.

Preferred meanings of the various constituents of the compounds of
formula (I) above are as follows, it being understood that these preferred
20 meanings are defined as above, including the preferred embodiments of a
particular meaning. For example, "alkyl" means an alkyl group as defined above,

preferred meanings thereof being also as defined above.

M': titanium, zirconium, hafnium; more preferred are zirconium and

25 hafnium, with zirconium being most preferred.

R' and R%: halogen (more preferred Cl and Br), alkyl (more preferred
methyl and neopentyl), aryl (more preferred phenyl), alkylaryl (more preferred
tolyl) and arylalkyl (more preferred benzyl); or R' and R? are joined together to

30 form a C4-¢ alkanediyl group or a conjugated C4-Cs diene ligand which is
coordinated to M' in a metallacycloalkane or -cycloalkene fashion; or R' and R?

represent a conjugated diene, optionally substituted with one or more groups



25 dichloride; dinethylsilanediylbis { 1-[2-sec-butyl,

4- (2- met hyl phenyl )indenyl] } zirconium dichloride; dinethylsilanediylbis {
1-[ 2-t er twuBpbh2s83t- ( 2- net hyl phenyl )i ndenyl ] } zirconium dcalusorigies 30

di met hyl si l anedi yl bis { 1-[2-phenyl 92 met hyl phenyl )i ndenyl] } zirconium
di chl ori de; WD 03/002583 PCT/U802/1871§ -19 di met hyl si | anedi yl bi s {
1-[2-n-propyl, 4-(2-ethyl phenyl)indenyl] } zirconium dichloride;

di mret hyl sil anediyl bis { 1-[2- isopropyl, 4- (2- et hyl phenyl )i ndenyl] }

o (5° ot hyl pHRSHERIAES scltof TR UL ANCGaM A fnd iR arouns 41 ¢
1-[ 2-i sobut ysaid diefe2hadityy h pdreinyfl yp 1ok ¢lg, L}p i 24 atnimy mot dmuﬂmhgrl1ydmgen

dlnethyIS|Ianed|be|s { 1-[2-sec- bUt%6 (2- et hyl phenyl )i ndenyl] }
zi rconi um POddfeming jaddr canwquhw@u neldk “W*H!@a {noa}-hr{uzmge%anbu%wlof

4-(2-ethylp ] i d | 1edi yl bi s
112 phemy! okl tieslard IH-ARRIAT-PGibRl R pefyBBC- LGRSy 1 |
di met hyl si | gjmﬁfigehbh 8 4{he1<a<ﬂ12nen ppFemyll 1, 341?e(n?adibb el dpgdmbbmy-ll)} lllsuiediyﬂe], }
Zi rconi um I chl ori e Si ] 1- I. sopro
S oo A Sradidre zl.ﬂrE‘@ﬁrlmﬁhyeﬁﬂaw Paiadient, *Pnd  1.4-
di met hyl si | | 2- I rconi um
STt hyt st ?l&%wrgtl% Jtaﬁﬁlg?]é;m affd 41 f.ga Eaffepélmnm@ LRgRYAtI# 1
4-(2-n-pr opyhpkmrqzﬁ}mmtesnpﬂe}"er}edzneaanmgsmﬁR elmd::R oE |Cticand methyl.
di et hyl si | anedi yl bi s{ 1-[2-sec-butyl,
4-(2-n-propy|pheny|)indenyl]}zirconiun1 di chl ori de;

10 R’: alkyl, aryl, alkylaryl and arylalkyl. More preferred meanings are

methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl,
naphthyl, tolyl and benzyl, even more preferred isopropyl, benzyl and phenyl.
Most preferred is isopropyl.

15 R*, R’, R® and R: hydrogen, alkyl and aryl (particularly phenyl), more
preferred hydrogen and alkyl. Illustrative, non-limiting examples are hydrogen,
methyl and ethyl. For R* a particularly preferred meaning is hydrogen. In another
preferred embodiment, all of R4, RS, R®and R are hydrogen.

20 R% R% R!® and R'": hydrogen, alkyl, arylalkyl (particularly benzyl) and
aryl (particularly phenyl), more preferred hydrogen and alkyl. Illustrative, non-
limiting examples are hydrogen, methyl and ethyl. For R® a particularly preferred
meaning is hydrogen. In another preferred embodiment, all of R® R’, R" and R"
are hydrogen. While in still another preferred embodiment at least one of R’ and

25 R'"! is different from hydrogen, it is particularly preferred for R' to be different

from hydrogen when R"? represents methyl or ethyl.

R'% alkyl, aryl, alkylaryl, arylalkyl and trialkylsilyl. More preferred

meanings are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-

30 butyl, phenyl, naphthyl, (o-, m- and p-)tolyl, benzyl and trimethylsilyl, in
particular, isopropyl and phenyl. Most preferred is phenyl.



25 dimethyl silanediylbis { 1-[2-tert-butyl, 4-(2-n-propyl phenyl)indenyl] }
zirconium dichloride; dinethylsilanediylbis { 1-[2-phenyl,

4- (2- n- propyBpbzsay| ) i ndenyl ] } zirconium dichloride; PCT/US02/18718

di met hyl si | anedi yl bi s{ 1-[2-n-propyl,

4-(2-isopro
di met hyl si
zi rconi um
di met hyl si
zi rconi um
4-(2-isopro
di met hyl si
zi rconi um
4-(2-isopro
di met hyl si
Zi r cosi um
4-(2-n-buty
1-[ 2- |sopro
di net hyl si
zi rconi um

pylphenyl)indenyl]}zirconid&#’SO di chl ori de;

anediyl bis { 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl] }

di chl oride; WD 03/002583 PCT/ US02/ 18718 -20

di ylib |
el g
mlgbmyﬂle), laﬂ@’ﬁ’my] liry}alhzylédefylede cthé dattefl grodps being derived
aneail

I b 1-
it Reneiliods rigy BIkD A gt mdgca{ls Mors'jrg
2*%‘24}8{}%4. ik PN, b, DG P M anl AL Mbe preferred allelene,
llzﬁfyld]kglltd)ne;] |d zgxre]l ahymsm/iaglﬁlhhnmeﬂgylzéjhyg?ée 1- Iﬁrapyiexprr,oidyitylene
| | | SI
O el ne A, BRSO BR g 19| F% GREHEI TG PgEed
ad}ﬁﬁ%'lléflgieﬁlyﬁ 161E?ylﬂla9é@1¥i aftd ( Zardt {)E%H‘E)M sﬂQﬁé@lY)il) ! ﬁgﬁﬂﬁé' lare

di chl ori de; di net’hyl S|Ianed|y bi 2-1 sobut

butyl, 4-(2- |sopropyI§$gnyl)|ndengl] }

d|be|s{

4- ( 2- n- but yl pmethyls)lamadieyly | ]c}lzuhyksdmedml didggrbpylsitraedig, nedihyll)dmlaacdaﬂi ylbis {

1-[ 2-sec-bu
di met hyl si
Zi rcegi um
4-(2-n-buty

15

20

25

30

t 2-n:-b 1 20 d hI
oty Rt AL Rsdyh RE irbeaS hadivd, Rl COEBed s pdoBendt
Gagiloh1or iagte; didikyRiniMbBdrhia) € diary IBnSddbodank 2-aple d(trialkylsilyl)-

| phenyl )i ndenyl] zi rconi um
amidoborane radicals. Illustrative, non-limiting examples thereof are dimethyl-

amidoborane, diethylamidoborane, diisopropylamidoborane, diphenylamido-
borane and bis(trimethylsilyl)amidoborane. Other preferred meanings of R'? are 9-
fluorenyl and 9-silafluorenyl. R" is usually connected to the 1-positions of the

indenyl ring systems.

The following are particularly preferred metallocenes:
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]} zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;

i de;
1}



di chloride; 25 dinethylsilanediylbis { 1-[2-n-propyl,

4- (2-isobutyl phenyl)indenyl] } zirconium dichloride;

di et hyl swbaneaisgsd bi s{ 1-[2-isopropyl, 4-(2-isobutyl phenylprirnisenyd7jg
zirconium dichloride; dinethylsilanediylbis { 1-[2-n-butyl,

4- (2-isobutyl phenyl)indenyl] } zirconium 30 dichloride;

di met hyl sil anediyl bis { 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl] }
zirconium dichloride; W 03/002583 PCT/ US02/18718 -21

di net hyl si | ' ' - [2rsec- Y . ' ) i.ndenyl ]
}zirconi um %gll%gwg?%i%g{ yl%'fhﬁ[%g&é%ﬁt |épglﬁgéwﬁt{e§§ggﬁ%hﬁb& ,

4- (2-i sobut igheridd;) i ndenyl] } zirconium dichloride; 5

di met hyl sil anedi yl bis { 1-[2-phenyl, 4-(2-isaobutyl phenyl)indenyl] }

zi rconi um cﬁ1@ﬁ1haﬂsala@dl>dblﬁék-hi])}sgprloaﬁledr(%eﬂrﬁqhei}ylﬁ@ﬁ?ﬁygﬁéé nium
4-(2-sec-buQM#H&%ﬂyl)indenyl]}zirconiun1 di chl oride; dinethylsilanediyl bi s{
1-[2-i sopropyl, 4-(2-sec-butyl phenyl)indenyl] }zirconium 10 dichloride;

di et hiyl si | atimdihylsibsed{yltis{ Rfnibutyt) 4-(AethPlphey hadepy i harophjurndeny| |}
zirconium dj.chl oride; dinethylsilanediylbis { 1-[2-isobutyl,

4- (2-sec- but &BW% | Yindenyl] } zirconium dichloride; 15

di met hyl si | afigdinyisfheddiyibik 2r-BRobiy Y 4-(2-ethylphenyl)indenyl]} zirconium
4-(2-sec-butylpﬁgﬁyl)iRﬁéﬁglF?zircgnidﬁl JE%hIgRide?,QinethylsiIanediylbis
{ 1-[2-tert -dichlgtide; 4- (2-sec- butyl phenyl )indenyl] } zirconium dichloride;

e USSR i 1217 o
4- (2qg ert - butiptiph@ny! ) i ndenyl]) zirconium dichloride,;

dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;

15 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{ 1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium

20 dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

25 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]} zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}zirconium

30 dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichlonde;



di met hyl si | anedi yl bi s{ 1-[2-isopropyl,

4-(2-tert-butyl phenyl)indenyl]}zirconium dichloride; 25

di et hyl swbaneaisgd bis { 1-[2-n-butyl, 4-(2-tert-butyl phenyCriusdemyiy }
zirconium dichloride; dinethylsilaneQE | bis { 1-[2-isobutyl,
4-(2-tert-butyl phenyl)indenyl] } zirconrum dichloride;

di net hyl sil anediyl bis { 1-[2-sec-butyl, 4-(2-tert-butyl phenyl)indenyl] }
zirconium 30 dichloride; dinmethylsilanediylbis { 1-[2-tert-butyl,

A i PO AR PR
4- (2-tert - butighighdny! )i ndenyl] } zirconium dichloride;

di met hyl si | anedi yl bi s{ . 1-[2-n-propyl, 4-(2-biphen i ndenyl]1}zirconi um
G Ol v de: maist AP b oBitek 42 1iSapr gy Dindonyi | irkdrium

4-(2-biphen%haj&?§pyl]) zirconium dichloride; dinethylsilanediylbis {
1-[2-n-butyl, A- “bi phenyl )i ndenyl] } zirconiumdichloride;

di nethyl si | ainadihylsiasddiylbifs 2F-[ S sdothuyy], 442-{Dpbipyteyy)indetehly irdaniumg oni um

di chl ori de; _alne hyl sil anediyl bis { 1-[2-sec-butyl, 4-(2-biphenyl)indenyl]
} zi r coni umghleH | oride; dinmethylsilanediylbis { 1-[2-tert-butyl,

4- ( 2- bi phenygii ivibid ) 1-0f di g 5l ' i ingl bi s {
1-[2-pheny|fﬁ%%?gsg%%ﬁgagﬁggﬁﬁenylfy%uﬁ?&%%ﬁﬁﬁ#?%?@%ﬁg%ﬁgg%ﬁaﬁg&ﬁ
di met hyl si | ahddonydehi s 1-[ 2- n- propyl ,

h 28 e RN IR b S som, geny |
(2 apht bl Bhokyl )i ndenyl ] 3. 21 rcont um i chi oride: 20
di met hyl si | aagihylsdprgdiyibis Qﬁ[ggwmml,,4-(2-n-butylphenyl)inden};l] }zirconium
4-(2-a-nathﬁMh8Q§le)indenyl]}zirconiun1 di chl ori de;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
15 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium
20 dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zircontum
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
25 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
30 dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;



di met hyl sil anediyl bis { 1-[2-sec-butyl, 4-(2-a-naphthyl phenyl)indenyl] }
zirconium dichloride; dinmethylsilanediylbis{l-[2-tert-butyl,

4- (2- a- napbtoaybyskenyl ) i ndenyl ]} zi rconi um 25 dichloride; PCT/US02/18718

di met hyl sil anediyl bis { 1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl] }
zirconium dichloride; dinethylsil anedl ylbis { 1-[2-n-propyl,

4- (2- (3-napht hyl phenyl )i ndenyl] } zirconium dichloride; 30

di et hyl si | anedi yl bi s { 1-[ 2-isopropyl, 4-(2-[3-naphthyl phenyl)indenyl] }

£ haom | O MO RN PR R i o)

zirconi um diidtibride; de; d| nmet hyl si |l anedi yl bi s{ 1-[2-i sobutyl

4- (2- ( 3- napht hyl nyl )ind zir i.um dichl gri.de;

di met hyl si | éﬁ@éﬁ@rgf‘%ﬁd%yl l-s(fgﬁs%églﬂﬁﬂyﬁ,(gzisﬂbﬁb’?@eﬁé Wﬁ%lkﬁgﬁwwndenyu }
zirconi um  dfighb@dd: de; di nethyl sil anedi yl bi s{1-[2-tert-butyl,

4- (2- (3- napht hyl phényl )i ndenyl ]} zirconi um dichl oride;

di net hyl si ahmdihylSBaIm[dl}ﬂlbl[S{Zl phehgry), 44(2(129t(18ylphgfyﬂ)h1}dephlékmcphindenyI ]
}zirconi um (ﬂ}gl hl ori de; dinmethyl silanediyl bis{ 1-[2-n-propyl,
4-(2-triflu y| phenyl )i ndenyl]}- zirconiumdichloride;

di met hyl si | an@eihylshisediylBis{ 2{2-8GR6PY4-(2-sec-butylphenyl)indenyl] 21rc0mum
4-(2-trifluoromethyl phenyl )indenyl]}- zirconiumdichlori

di met hyl si | ahddondehi s{ 1-[2-n-butyl, 4-(2-trifluoronethyl phenyl )indenyl]}-
zi rconi um di i . . .

4-(2-trifl uo(frf%rre Lﬂ?neﬁighgﬁgf]? %Iobﬁ%??f}j 4%?’ I ?(lgét ?p’l}%qut/jl l@ﬁ%}%’trl?%%?omum

di metiyl si | ahietdorydedi s{ 1- [ 2- sec- butyI 4- (2 tr| f 1 uor omet hyl phenyl )i ndenyl ] }-

20 zirconium.dich| oride; dinmethylsil anedl Y £ 1-[2-tert-butyl,

4-(2-trifl udiﬁ’@ﬁ@'b’ﬁi}f‘rﬁﬂﬁi@ﬂp]ls ] %ggw;}]lﬁ (2-sec butylp enyl)mdenyl]}zucomum
dichloride; )
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;

15 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium

dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;

dimethylsilanediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
20 dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;
25 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
30 dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;



zirconium di chl oride; dinethylsilanediyl bis{ 1-[2-phenyl,
4-(2-trifluoronethyl phenyl)indenyl]}- zirconiumdichloride; 25

di met hyl swbaneaisgs bi s{ 1-[2-n-propyl, 4-(2-trimethylsilyl pogrysbdistdgenyl ]} -
zi rconi um di chl ori de; dlnethyIS|Ianed|y bi s{ 1-[2-isopropyl,
4-(2-trimethyl silyl phenyl)indenyl]}- Z|rcon|un1d|chlor|de

di met hyl si | anedi yl bi s{ 1-[2-n-butyl,

4-(2-trinmethylsilyl phenyl)indenyl]}-zirconium 30 dichloride;

o cont um MR sPhdedvist G BBSNLY g PR MRy RGRTN ) noenyt] )

di met hyl si | aligdoydddi s{ 1-[2- sec butyl, 4-(2- tr|nethyIS|IyIphenyI)lndenyI]}
zirconiumdichloride; dinmeth S|Ianed|§4b|s{ t but yl ,

4- (2-trimet rﬁ}mﬁihwiﬂ @I*F@WPWH ATPrPY- 4-53-PipBemyhi %fqoa@,m 5
dinethylsilqg % 1-[ 2- phenyl, 4-(2- tr|nethyIS|IyIphenyI)indenyI] }
-zirconium dic Ioflde dinethylsilanediylbis{ 1-[ 2-n-propyl,

4-(2,8-di netmmbmlybﬂyhédlyidismyl[q -Jsopropgh Ue(@bighenhl)mdenid] } zdcoretiy | si | anedi yl bi s
1-[2-isopro§ﬁ 3-di net hyl phenyl )i ndenyl ]} zirconium 10 dichl oride;

di met hyl si | @H??@%ls { 1-[2-n-butyl, 4-(2,3-dinethyl phenyl)indenyl] }

zi rconi um d;hfﬁ'e gfsilgﬁedlﬂbﬁ?f I['2/hﬁiukﬁ%@!%ipﬁ%xﬁ{l%ﬂdeﬂ@gﬁﬁ%ﬁiﬂ dichloride;

4- (2, 3-di met hyl phenyl ) i'ndenyl'] } zi rconi um | ori

di met hyl si | atieehylsiascdiylbisf B{3eobiyt, j(2- Inp}(ezyeummﬂmmemlgmm@m ]}
PERR R e S e e D
di meyqyl si | anedondddi s{ 1-[2-phenyl, 4-(2,3 -dinethyl phenyl)indenyl]}
zirconium 20 dichloride
dlmethylsﬂanedlylbls{ 1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
15 dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
20 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl}}zirconium
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
25 dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-B-naphthylpheny!)indenyl]}zirconium
dichloride;
30 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dichloride;



di met hyl silanediyl bis { 1-[2-n-propyl, 4-(2,3,4-trinmethyl phenyl)indenyl] }
zirconium dichloride; dinmethylsilanediylbis { 1-[2-isopropyl,

4- (2, 3, 4-wpoiogwoisys phenyl )i ndenyl] } zirconi um di chl ori depCZHIS02/18718

di met hyl si | anedi yl bi s{ 1-[2-n-butyl,
4-(2,3,4-trinethylphenyl)indenyl]}zird&%fun1 di chl ori de;

di nmet hyl si | anedi yl bi s{ 1-[2-isobutyl, 4-(2,3 ,4-trinethyl phenyl)indenyl]
}zirconiun1 di chl ori de; dinethylsilanediylbis { 1-[2-sec-butyl,

4-(2,3,4-trieth i
di met hyl si | i ﬂ%l i e{a}lyi?"fg]dfi;r thighy y}?’zoB apBRMpliH} lmpﬁ{l}ﬂﬁgnm. ndenyl ]}
zi rconi um dididHievidegle; WO 03/ 002583 PCT/ US02/ 18718 -25
21 o) um - NBRI eRedndPEL Y SobYith &2yl bARS I R BURIBR B amium 1 )
4-(2,3, 5-triggt c?eghenyl )indenyl] } zirconium dichloride; 5
dlnethyIS|Ianeé|y 1-[2-isopropyl, 4-(2,3,5-trinethyl phenyl)indenyl] }
zi rcofi um dlchxlflbthylsdmeddylhie( ]h{IZ-s;eicl-lamﬂdﬂ-y(ﬂ-tﬁimpbthy}ﬂt@nyi)ibdﬁryﬂ],}zirconium
4-(2,3,5-tripet hy| phenyl )indenyl] } zirconium dichloride;
di met hyl si | %I s { 1-[2-isobutyl, 4-(2,3,5-trinmethylphenyl)indenyl] }
zirconium 10 giG Fil@x’iédﬁjﬁbls{# [@Eeﬁ‘ﬁlﬂ)ﬁw ﬁQ?—‘B’-IYApm Oﬂhe%lb@ld&%@}}?ﬂédﬂlum

4-(2,3,5-trinethy phenyl)lnden zirconium orid
d| net hyl si | ahedoydehi s { 1-[2- tert butyI 4- (2 3,5-trinet hyI phenyl)l ndenyl ]

4 (gl gcgn!tlrj:aﬁ@f’ﬁvlﬁ ﬁ%@f@%ﬁ’d@ngﬁ‘et ’ZI¢2C§ 18%1@&})%L% P¥iRdnium

di metyhyl si | apgdbydddi s{ 1-[2-n- propyl 4-(2- met hyI phenyl )i ndenyl ]} zirconi um
di met hyl ; dlnethyIS|Ianed|¥Ib|s 1- [2 i sopropyl

4- ( 2- et hyI phaathly Jsilarrsiylbis{ 3-[2- prosenyilufr2-tri uoromethylpheny1)1ndenyl]}
zirconium dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
15 dimethylsilanediylbis{ 1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl] } -
zirconium dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 zirconium dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
25 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trimethylsilylphenyl)indenyl]}-
zirconium dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trimethylsilylphenyl)indenyl]}-
zirconium dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-zirconium
30 dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl]}-

zirconium dichloride;



20 di net hyl; dinmethylsilanediylbis { 1-[2-n-butyl,

4- (2- met hyl phenyl )indenyl] } zirconium dinethyl; dinethylsilanediylbis{
1-[ 2- i sobwoyB/00248% 2- net hyl phenyl ) i ndenyl ] }zirconium di metrlayiuso2i8718

di met hyl sil anedi yl bis { 1-[2-sec-butyl,, 4-(2-nethyl phenyl)indenyl] }
zirconium dinethyl; dinethylsilanedi yI 6| s { 1-[2-tert-butyl,

4- (2- met hyl phenyl )indenyl] } zirconium dinmethyl; dinethylsi I anedi yl bis {
1-[ 2- phenyl, 4-(2-nethyl phenyl)indenyl] } zirconium 30 dinethyl;

e e SRRl ELSSER Lt D PSSR L

{ 1-[2-i soprzgpmluunﬂdlélaoﬂaé]yl phenyl )i ndenyl] } ZI rconi um di net hyl ;
di et hyl si | anedi yl bi s 2-eth pE} nyl zél ndenyl] } zirconium
sily B%

1- %2- n- but yl , 4_&
dimethyl; 5 Cﬂmﬁ@b’ﬁ}lﬁ%qdllbéh’é {4A-tsrisbutyly 32 ’6!5‘61}‘9’ enyl )i ndenyl ]}

zi rconi um hyl si | anedi yl bi s{ 1- [2 sec- butyl,
4-(2-ethyl pﬁéenyllt")tl %lﬂg{[ﬁm rconium dinmethyl; dinethylsil anedi yl bis {

1-[2-tert- bLthmht;hylfkiléﬁe(h’jtlhtﬁl{b-lflbplyén)yi,Md(éFlyih‘]etI}yliilyrlp:‘(mnyl)imdenl}(D]}diircehimyﬂ ;
di met hyl si I >"C;bi s { 1-[2-phenyl, 4-(2-ethylphenyl)indenyl] }zirconium
di met hyl ; PWASi | anedi yl bis 1- [2-n-propyl,

411 (2-n-pr opydlﬁ%g)gh)mm}%w{i JZhIr QR W2, ﬂu{fﬁéthylbherﬂy%mem MJcﬁhlbﬁﬁed' yl bi's
[ 2-i sopropyl -n-propyl phényl)i ndényl |} zi fconi'um dinmeth
di met hyl si | adm@dowdebl s { 1-[2-n-butyl, 4-(2-n-propyl phenyl)i ndenyl 1 }
zirconi um d(jirrrrlgtthr)l}/slilénediylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
10 dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride; '
15 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
20 dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
25 dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl] } zirconium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
30 zirconium dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl}}

zirconium dichloride;



di met hyl si | anedi yl bi s{ 1-[2-isobutyl, 4-(2-n-propyl phenyl)indenyl] }
zirconium 20 di nmethyl; dinethylsilanediylbis{ 1-[2-sec-butyl,

4- (2- n- prwpyBptesey| )i ndenyl ] }zirconium di nethyl; dinmethylcgrusazestig| bi s{
1-[2-tert-butyl, 4-(2-n-propyl phenyl )i_r}g@nyl 1} zirconium dinmethyl; 25

di met hyl si | anedi yl bi s{ 1-[2-phenyl, 4-(2-n-propyl phenyl)indenyl]}zirconium
di met hyl ; di net hyl sil anediylbis { 1-[2-n-propyl,

4- (2-isopropyl phenyl )indenyl] } zirconium dinethyl; dinmethylsilanediylbis

{ 1-[2-] SOprcﬁ@%#h%sﬂl?é%ﬁ%l??g{-ﬁ?ﬁi&?{}ﬁw&)ﬂ,ﬁl-mé(tlhlrlp}qeﬁ}ilfiﬁ&?xiyﬂEQirc%Riu% et hyl ;

di met hyl si | an
4- (2-i sopr oplitltuedey| ) i ndenyl ]} zi rconi um di net hyl ; WO 03/ 002583

PCT/ US02/ 18718 -27 dineth { | anedi y] hi 1-[2-isobutyl, . .
(oot o mE RSB T2 PRt Ched S AT me s Rhen e CreoRisai v1 bi s
1-[2- sec- butyitplofdd; 2- 1 sopr opyl phenyl)indenyl]) zirconium dinethyl; 5

di met hyl sil anediylbis 1-[2-tert-butyl,

4- ( 2-$ sopr oplipthgsylhnddidbisy1-]3-opwpl, dr2,3di-ramdthy Iphetiybedeny 3} | anedi yl bi s
1-[ 2- phenyl, .4- {gz-i ropyl phenyl )i ndenyl] }zirconium dinethyl;

di met hyl si | #€8 ’Wrbﬁ?‘g YUF‘%- n-propyl, 4-(2-n-butyl phenyl)indenyl]}zirconium

10 di met hyl ;digletBistihediy1BREAT Y hjusil, 4¢1, 2 51taRRIMHenyl)indenyl]} zirconium
4-(2-n- butylc[)_he{r]1§| )i nde*lyl f) [zi rél%i an di et hyl; d?l r)ret hyyl ]s}i | anedi yl bi s {
1- [ 2- n- but yldickori¢esn- but yl phenyl )i ndenyl] } zirconium dinethyl; 15

TR R S T T
4- (24¢- but ylfisigende; i ndenyl ] } zirconium

dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylsilanediylbis{ 1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;

15 dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium

20 dimethy],;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl}}zirconium
dimethyl;

25 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl,
dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium

30 dimethy];
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;



di et hyl ; di nethylsilanediylbis{ 1-[2-tert-butyl,

4- (2-n-butyl phenyl )i ndenyl]} zirconium 20 dinethyl; dinmethylsilanediylbis
{ 1-[2- phwoyB/002%83 2- n- but yl phenyl )i ndenyl] } zirconium diPaEtUusy2/18718

di met hyl si |l anedi yl bi s{ 1-[2-n-propyl, 4-(2-isobutyl phenyl)indenyl] }
zirconium dinethyl; 25 dinethylsilanediylbis{ 1-[2-isopropyl,
4-(2-isobutyl phenyl)indenyl] }zirconium dinethyl; dinethylsilanediylbis{
1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl]) zirconium dinethyl;

di net hyl si | ' [ 1271 -6 2 L) I

Zi reon um  SBTANATRAES LPRRIbKpy, ook RSRT b deR )

4- (2-isobut Wimeanyl )i ndenyl] } zirconium dinethyl; WO 03/002583

PCT/ US02/ 18718 -28 di net hyl si | anedi yl bi 1-[2-tert-hutyl,

4- (2-i sobut ﬁl@ﬁ@ﬁwlﬁeﬁ’@éw{ﬁ-ﬁ-nﬂuw o‘fviﬁ%ﬁ‘?‘yfﬂ’ihﬁ‘ﬁ‘hwef’ymWﬁW%i | anedi yl bi s {
1-[ 2- phenyl ’diﬁlfﬁr?y .1 sobutyl phenyl )indenyl] } zirconium dinethyl; 5

di net hyl si | anegl yf’bi s { 1-[2-n-propyl, 4-(2-sec-butyl phenyl)indenyl] }

zi rconi um  dlimethylsilanediiytbis hi-[ Zisobwtg Y 4y btlsyl plienf Dindsayd Hepyonium

4- (2-sec-but yl ptflep_yl yindenyl] } zirconium dinethyl; dinmethylsilanediylbis
{ 1-[2-n- but‘i}lin,et %3(2-sec-butyl phenyl )indenyl] } zirconium 10 dinethyl;

di met hyl si | angdinylMasediylbis{1- -ise%o&uillﬂlq(z-‘ét}{yf{l-’p}?ﬁ?%i Hérwllgﬁi@ébﬂiﬁda ndenyl] }

zirconium dinethyl; di'nethylsilanediylbis -sec-butyl,
4- (2- sec- butdimpethehy! )i ndenyl] } zirconium dinethyl; 15

ey o bRty 61k £12-RHE 6 Yleo-iyieRSt5imBHipl] BREMu' N1 )
10 dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl}}zirconium
dimethyl;
15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} zirconium
20 dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]} zirconium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indeny!]}zirconium
dimethyl;
25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} zirconium
dimethyl;



di met hyl si l anedi yl bis { 1-[2-phenyl, 4-(2-sec-butyl phenyl)indenyl] }
zirconium dinmethyl; dinethylsilanediylbis { 1-[2-n-propyl,

4- (2-t ertwbuwBpbsBenyl )i ndenyl] } zirconium 20 dinmethyl; PCT/US02/18718

di et hyl si | anedi yl bi s{ 1-[2-isopropyl, /4-(2-tert-butylphenyl)indenyl]}
zirconium dinethyl; dinmethylsilanediyl™is{ 1-[2-n-butyl,
4-(2-tert-butyl phenyl)indenyl]}zirconium dinethyl; 25

di met hyl si | anedi yl bi s{1-[ 2-i sobut yl,

4-(2-tert-butyl i n L i Iy ' iv: Qi i:] anedi yl bi s
1. 2- sec butiPeRy S IR LR oS R LT v o1
di et hyl si | atiedihyl;bi s{ 1-[2-tert-butyl, 4-(2-tert-butyl phenyl)indenyl])
zirconium 3Q di methyl; dinethylsilanediylbis -[ 2- phenyl , . i

4- (2-t ert - butPEH Hm%c#%@éﬁyiij-ze}c-%tﬁc6ﬁ2>éﬁﬂpr<tn{yrléxe%§lwggw¥ SeRIPER3

PCT/ US02/ 187348 et 29 di net hyl sil anediylbis { 1-[2-n-propyl,

4-( 2- bi phenyl)indényl] } zirconiumdinethyl; dinethylsilanediylbis {

1- [ 2- 5 sopr oplimethgisflaadsiiydhis i 2-tendanyl, #-(R-isiprepytpheny])nidemtl Jgirgonium
dinethylsilgfedi Ybis { 1-[2-n-butyl, 4-(2-biphenyl)indenyl] } zirconium
di met hyl ; @R hyl si | anedi yl bi s{1-[2-i sobutyl,

4- (2-bi ph ) L i . ; . . o . .
{3 e o b S - (

di met hyl si | anedihyl;bi s 1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium

R L L

4- (2q@- naphtdipletgnyl ) i ndenyl ] } zirconium 10 dinmethyl ;

di mret hyl si |l anedi yl bis { 1;%2-isopropyl, 4- (2- a- napht hyl phenyl )i ndenyl] }
zi rconi um dlimsthiyisilanedighishlA Zisopiopul ¢rBinsbytylphemyl Hodsgy i) zirconium
4-(2-a-naph§ﬂxﬂ9@Fnyl)indenyl] } zirconium dinmethyl; 15

di met hyl sil anediyl’bis { 1-[2-isobutyl, 4-(2-a-naphthyl phenyl)indenyl] }
zi rconi um dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium

dimethyl,
15 dimethylsilanediylbis{1-[2-1sobutyl, 4-(2-n-butylphenyl)indenyl}}zirconium
dimethyl,
dimethylsilanediylbis{ 1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl,;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zircontum
dimethy],;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;



di et hyl ; di nethylsilanediylbis { 1-[2-sec-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } zirconium dinethyl;

di et hyl swban®aisgs bi s{ 1-[2-tert-butyl, PCT/US02/18718
4- (2- a- napht hyl phenyl )i ndenyl ]} zi r coni 20 di et hyl ;

di met hyl si | anedi yl bis { 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl] }
zirconium dinethyl; dinethylsilanediylbis { 1-[2-n-propyl,

4- (2-[ 3-napht hyl phenyl )indenyl] } zirconium dinethyl; 25

2i reont um  QEPHpTARHAGSTCISRRARY ¢ (il gRI R Ao ey 1)

4- (2- ( 3- napHiitagihphenyl )i ndenyl ] }ZI rconi um di et hyI di net hyl si | anedi yl bi s
{ 1-[2-isobutyl, 4-(2-(3- na ht phe l.) i ndenyl ] zirconium 30 dinethyl;
di net hyl si | éh@ﬁﬁhylsﬂﬂ%ed{ylhls Hyé-lsqb_upép @yﬁéﬁﬂﬁf‘}ﬁl}}lzﬂﬁ@ﬁym)l ndenyl] }

zi rconi um CHD P ¥l: WO 03/ 002583 PCT/ US02/18718 -30 dinet hyl sil anediyl bis
{ 1-[2-tert-buty 4 (2- (3-napht hyl phenyl )i ndenyl] } zirconium dinethyl;

di met hiyl si | atimdihylsased{ylbis| R{henofyl, 42 2c{Btylppnyhydehdhyrircomdany| |}
zi rconi um ?d‘neﬁ'ég’ﬁl ; 5 dimet hyl silanediyl bis{ 1-[2-n-propyl,
4-(2-triflu ) yl phenyl )i ndenyl ] } zi rconi um di et hyl ;

di met hyl si | %@ﬂh}ﬂsﬂhﬁ&hﬂbl&?l’ RBHRBYI, 4-(4: sé@bﬁt}'lﬁhleﬂﬂﬁlﬁﬂﬁinXk@MﬂMﬁ) i ndenyl ]

}- zirconium di net hyl |matF1y I'si | anédiyl bis [2-n-b
4-(2-trifl u@mnﬂab'hyl phenyl )i ndenyl]}- 10 zirconi um di net hyl ;

e e B BT RO b SRR i) e
( 214 rifl UQﬁﬁ@{h’fynw phenyl )i ndenyl] } - zirconium dinethyl;

dimethylsilanediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl,

15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} zirconium
dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]} zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl] } zirconium

20 dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;

25 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium

30 dimethyl,
dimethylsilanediylbis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;



15 dinethyl sil anedi yl bi s{ 1-[2-tert-butyl,

4-(2-trifluoronethyl phenyl)indenyl]}- zirconium dinethyl;

di et hyl swibam@aisgs bi s{ 1-[ 2- phenyl, 4- (2 trifluoronethhyl prempispr/mstesnyl | } -
zi rconi um di met hyl ; di met hyl si | anedi yl | s { 1-[2-n-propyl,
4-(2-trimethylsilyl phenyl)indenyl] }- Z|rcon|un1d|nethyl;

di nmet hyl si | anedi yl bi s{ 1-[2-isopropyl, 4-(2-trinmethylsilylphenyl)indenyl]}-
zirconiun1dinethy| di met hyl si | anedi yl bi s{ 1-[2-n-butyl,

gl ﬁng)t L;: 2? ][ ane £h;¥r/ggl§e{%n%t%§pf§oﬁ)u I%}ﬁ Zd-@??hgnml)rlr@q ﬁgll]g%f ecrlliﬂe)ﬂllyrl\;denyl ] }-
zi rconi um dldiﬁ%ih?’lsﬂaﬁﬁdﬁﬁﬂblb{ﬂ -$1- isafiﬁiéyb{HQQS)lﬁhei;y[)QldSIQG}}buchum

4-(2- trlmat%lm ?/I phenyl )i ndenyl] } - zirconium dinmethyl;
di net hyl si | hegiylbi s{ 1-[2-tert-butyl,

gl gna,t L)r/: gFIt %Jgﬁ{lh%égﬁ’&%f%&)s gﬁfﬁ fh ??@hémd%ﬂéﬂﬁpxﬁénﬂe)l ndenyl ] }

-zi rconi um  dimeely BylhnedWIbie 81 - QZ)&BB]StyP@?I(IZLﬂﬁﬁl%jzamﬁBnyl}}&ilrcomum dimethyl;

211 cont um  drmebprancdiyibel (SRR e e G dmeahit |

4- (2, 3-di net
di Eret hyl si | a&?nﬁggfhg sﬂXﬁe)dﬁﬂglgFV_anelt EdtfrlCQngbgiheﬁyl?‘ﬁlg%}#; }Sﬁceor?yllglld%leetﬁ% ] }

zirconi um  dlimethiysilanadiyteis b Zphenys di-(2-ipkeny D inde gyl lvioomiyin dimethyl;

di oty st & dheay ol B Ltnn ot Ll Ban i bUTgheRpdepr i geppitny 1 |
}zi rgeni um @ Kmet hyl ; dinethylsilanediylbis{ 1-[2-tert-butyl,

4- (2, 3-di met hyl phenyl )i ndenyl zirconium dinethyl; dinethylsi I anedi yl bi s{
1-[ 2- phenyl dlme(hxlssa@ﬁdméblﬁng/-@@ﬁpmwhde(ayx ljla}pbithyémnmlmndenyll}zucomum

dimethyl;

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
15 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]} zirconium
dimethyl;
25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]} zirconium
30 dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dimethyl;



di met hyl ; 15 di net hyl si | anedi yl bi s{ 1-[2-n-propyl,

4-(2, 3,4-trinmet hyl phenyl )i ndenyl]}zirconium dinethyl;

di et hyl swbaneaisgd bi s { 1-[2-isopropyl, 4-(2, 3, 4-trinmet hylppmarsyt)dmsenyl] }
zi rconi um di et hyl ; di met hyl sil anediyl bis { 1-[2-n-butyl,
4-(2,3,4-trinethyl phenyl)indenyl] } zirconium 20 dinethyl;

di net hyl sil anediylbis { 1-[2-isobutyl, 4-(2,3,4-trinethyl phenyl)indenyl] }
zirconium dinethyl; dinethylsilanediylbis{ 1-[2-sec-butyl,

4-(2,3,4-tri ' g ' ' | SR

di met hyl si | aﬁé%k@?%%%?g@gf% %‘btﬁl? W‘B}'*#W%PW% ’ﬁ?\}ér‘é"r‘?&‘f‘?i ndenyl ]
}  zirconi undigietigt;hyl ; di met hyl sil anediyl bis { 1-[2-phenyl,
4-(2,3,4-trinet hyl phenyl)i nden zirconium. di hyl ; . .

di Eret hyl si | aﬂ#@ﬁﬁh;lsﬁﬁ%edgylé‘-sfIZIQ‘T%#‘WL)?I‘(,Z‘QII‘ Pé}tbxlshqngﬁ@%wg}il}&féﬂw% ndenyl] }
zi rconi um qgmgﬁ_ thyl; dinethylsilanediylbis { 1-[2-isopropyl,
4-(2,3,5-trinethyl’phenyl)indenyl] } zirconiumdinmethyl; WO 03/002583

PCT/ US02/ 18 didethy BAlankdigbisy1-§3-hanamil y4-(-siffuoterp@hylphertyy)indenyl] } -
4-(2,3,5-trineth IQ?enﬁglindenyl] } zirconium dinethyl;

di met hyl si | a%?é&‘i“%l){“o ey 2-i sobutyl, 4-(2,3 ,5 -trimethyl phenyl)indenyl] }

zi rconi um Fﬂiﬁeﬁhmgklan&nﬂbg?t-msgipﬂo@p@fzi1(21dqhﬁéroﬁgehgrhﬂﬁﬁymwﬂya]}-
4-(2,3,5-trinethyl phenyl)indenyl]} ~zirconium di methyl;
di met hyl si | azwsdnipimodigethyl:- [ 2-tert-butyl, 4-(2,3,5-trinmethyl phenyl)indenyl ]

b (5,5 5t r i eeRy s RTLTR M - biRicksnecbab i REERy1 -
di metfyl si | aieehivhbditethyl;- [ 2- n- propyl, 4-(2- et hyl phenyl)indenyl ]} haf ni um
di chl ori de; dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-

zirconium dimethyl;

dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-

zirconium dimethyl;

15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl}}-
zirconium dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trimethylsilylphenyl)indenyl]}-

20 zirconium dimethyl; |
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trimethylsilylphenyl)indenyl]}-
zirconium dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-zirconium
dimethyl;

25 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl]}-
zirconium dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-
zirconium dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-

30 zirconium dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl]}-zirconium
dimethyl;



di met hyl sil anediyl bis { 1-[2-isopropyl, 4-(2-nethylphenyl)indenyl] }

haf nium dichloride; 15 dinethylsilanediylbis{ 1-[2-n-butyl,
4-(2-nethwbmhmmwﬂ3indenyl]) haf ni um di chl ori de; di met hyl ®icitarsezligripi s {
1-[2-isobutyl, 4-(2- nethylphenyl)lndenyl] } hafnium dichloride;

di met hyl si | anedi yl bi s{ 1-[2-sec-butyl, %)- (2-met hyl phenyl )i ndenyl ]} haf ni um
20 di chl oride; dinethylsilanediylbis{ 1-[2-tert-butyl,
4-(2-nethy|pheny|)indenyl]}hafniun1 di chl ori de; dinethylsilanediyl bi s{

1-[ 2- phenyl , 2 in

di ot hyto) | il TPRACOIBRETS B ORYa pA i Ron T Btk EnePioma i um
di chl ori de; ahﬁﬁynyIS|laned|ylb|s{ 1-[2- |sopropyl

4- (2- et hyl phenyl )i nden um dichlo thyIS|Ianed|be|s{

1-[ 2- n- but yId lmth(@lé@@y%ﬁéhﬁ )W@@M&;Hy(}zﬁaqllmwlplwyaméﬁmé} iZieonium

di et hyl si | di )bIS 1-[ 2-isobutyl, 4-(2-ethyl phenyl)indenyl] }hafnium
di chl ori de; q@@&%% 002583 PCT/U802/18718 -33 di net hyl si | anedi yl bi s{

1-[ 2-sec- but@dnpth@ls@lﬁn@hyiyisph@z}w&mym@(im]dlr}aéthylphamyl)inldmyl]Mfrcdﬁmm
dinethylsil(gedl bi s 1-[2-tert-butyl, 4-(2-ethyl phenyl)indenyl] }hafnium
di chl ori de; thyIS|Ianed|be|s{1 [2 phenyl,

4-(2-ethyl phﬁﬂ%{h&lsﬂgﬁéﬁﬂﬁb}sl{qﬁf{ms‘éﬁht?l Qhhoy &1%thylﬁhéﬁ'§¥)mdk§§l,}%H@&Hu)ﬁlnb' s{
1-[2-n-propyl, 4-(2-n-propyl phenyl Ji'ndenyl |} hafni um” di chf’orid

di met hyl si | ahedihyl:bi s { 1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl] }
oo TP L e 3 B i
10 dimethyl;
dimethylsilanediylbis{ 1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl,;
dimethylsilanediylbis{ 1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl;
15 dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
| dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
25 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]} zirconium
30 dimethyl;
dimethylsilanediyllbis{ 1-[2-1sopropyl, 4-(2,3,5-trimethylphenyl)indenyl]}

zirconium dimethyl;



di met hyl si l anediyl bis { 1-[2-isobutyl, 4-(2-n-propyl phenyl)indenyl] }

haf nium dichloride; dinethylsilanediylbis { 1-[2-sec-butyl,

4- (2- n- prwpybBpbessy/| )i ndenyl ] } hafnium 15 dichl ori de; PCT/US02/18718

di met hyl silanediyl bis { 1-[2-tert-butyl, 4-(2-n-propyl phenyl)indenyl] }

haf ni um dichl oride; dinethylsilanediyltis { 1-[2-phenyl,

4- (2-n-propyl phenyl)indenyl] } hafnium dichloride; 20

di et hyl si | anedi yI bi s{ 1-[2-n-propyl, 4-(2-isopropyl phenyl)indenyl]}hafnium

gl fgl ?gggfop(ginﬁ Pglﬁe&n}ag%gw%ﬁ uiﬂlu J(Zqé’i Eﬁo%henél)md?w }er %{‘ﬁ‘é’au yl bi s{

1-[ 2- n- but yldindthy®- i sopr opyl phenyl )i ndenyl ] } haf nium 25 d| chI oride;

O et S Tt oL SOR BRI e o o

4-(2-1soprop Hgm?,pyl )indenyl]}hafnium dichloride; 30 dinethylsilanediylbis

{ 1-[2-tert- uty 4- (2-isopropyl phenyl)indenyl] } hafnium dichloride; WO

03/ 002583 Pcaﬁﬁidw&ilmﬁeﬁlﬁbls{ B4R -secredthly R 3cneahethylpkenfyDindeBylpheny!

4- (2-1sopropyl phe | )i nyl] } hafnium dichloride; dinethylsilanediylbis
2-n-pr fepniugt 1Qwﬂ"-yﬁutyl phenyl)indenyl] } hafnium dichloride; 5

{ 1-]

di met hyl si | denyl
o BN S G e g |
4-(2-

n- but yl ptvenyim dimgghryd | } haf nium di chI oride; di methylsilanediyl bis{
di et hy o | itytEpee by BE ke G s B i BRasy A el )
haf nijgim dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl] } hafnium
dichloride;
15 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]} hafnium

20 dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
25 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}hafhium
30 dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;



di chloride; dinethylsilanediylbis { 1-[2-tert-butyl,

4- (2-n-butyl phenyl )i ndenyl] } hafnium dichloride; 15

di et hyl swbaneaisgs bi s{ 1-[ 2-phenyl, 4-(2-n-butyl phenyl)i naemsisp2/}412$ ni um

di chloride; dimethylsilanediylbis { 1-[2-n-propyl,

4- (2-isobutyl phenyl )indenyl] } hafnium™dichloride; dinethylsilanediylbis {
1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl] } hafnium 20 dichloride;

di met hyl si | anedi yl bi s{ 1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl]}hafnium

di chloride; 4dij i { i | S i N .
4- (2-i sobut yﬂq*egﬁl%‘ﬁl%?éﬁaﬂﬁﬁﬂ{%g‘%‘:n%%ﬁ [‘%??W‘feﬁg?mﬂ?yél}r}%%ﬁnﬁiﬁ si | anedi yl bi s{
1- [ 2- sec- butdithloddd;2- i sobut yl phenyl )i ndenyl ] } haf ni um di chl ori de;
hat ni um o CREGYISBR i Rt - Byt Tpness pmamB gatnian
af ni um di ; ¢ ,
4- (2-1sobut ydiﬁﬂ&‘? .Jindenyl] } hafnium 30 dichloride;
di net hyl si | anedi yﬁy 3is{ 1-[2-n-propyl, 4-(2-sec-butyl phenyl)indenyl]}hafnium
di chl ori de; dibe03Is8a&SBAEbRCH 280 y1,8H(@8ethylpbengi metehyll] Hialfimnmdii ghl b

1-[2-isopropyl, ,4-(2-sec-b henyl ) | ndenyl afniu j,chloride;

di Eret hyl o gﬁ@aﬂwsbﬁ’%ed{ﬁ@-sk@ﬁigﬁﬁ? 13 4-32&2%@%@%ayl;}qng]ﬂygbﬁﬁnﬁa%ny|] }

haf ni um di ige; S dinethylsilanediylbis { 1-[2-isobutyl,

4- (2-sec-butyl phenyl)indenyl] | hafnium dichloride; dinmethylsilanediylbis

{ 1-[2- sec- Fimgthylstlaieliybis{ b{2-jdoptepsl ¥y rrdpiepy Iphenyhindeny h hadiignl or i de;
di net hyl sil apedi ylbis{ 1-[2-tert-butyl,
4- (2- sec- but({}]ﬁﬂﬂ‘&% )i ndenyl ] Yhafni um 10 dichl ori de;
10 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium
15 dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
20 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} hafhium
25 dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
30 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;



di met hyl si | anedi yl bi s{ 1-[2-phenyl, 4-(2-sec-butyl phenyl)indenyl]}hafnium
di chl oride; dinethylsilanediylbis{ 1-[2-n-propyl,

4- (2-t ertwbuspbskenyl )i ndenyl] }hafnium dichloride; 15 PCT/US02/18718

di met hyl si | anedi yl bi s{ 1-[2-isopropyl, ,,

4-(2-tert- butylphenyl)lndenyl]}hafnlun1 di chl ori de; dimethylsilanediylbis {
1-[2-n-butyl, 4-(2-tert-butyl phenyl)indenyl] } hafnium dichloride;
dinethylsilanediylbis{ 1-[ 2-isobutyl,

gl ﬁng)t L;Irtm Pg&n%%ﬁlggg %AI{ZL]BJFQ j@%‘&? 4“@.&?@;?;59#1@ n?@'lrfﬁ%l ehr?;t; I ndenyl ]
}haf ni um didiédleridele; di net hyl sil anediyl bis{ 1-[2-tert-butyl,

4-(2-tert-butyl phenyl)jnd haf di.chlorid
i ot gl 1 | Ay ROpad DRI by (ot s DR iany 1 1) haf ni um

di chl ori de; (ﬂdﬁg%@yIS|laned|ylb|s{ 1-[ 2- n- propyl,

4- ( 2- bi pheny § ndeniyl ]} haf ni um di chl ori de; dinethylsilanediylbis{
1- [ 2- § sopr opdimgethdAsi3andaliphsiH )-isopwpyl, B} @af-butylphenyd jihdeny § ghafnium
dinethylsilaggﬂa¥ bi s{ 1-[2-n-butyl, 4-(2-biphenyl)indenyl]}hafnium
di chl ori de; thyI5|Ianed|be|s{1 [ 2-1sobutyl,

4-(2-biphenyd)nﬂ§,m ddiNgfsi- fyu | o172 duty1pheiphinde syl J@ag | DI s{
1-[2-sec-but>} ¢ gh |%hesny ndg}jrllyl](}hafua};ghrﬁﬁgl)chllzﬂ}de
dinethylsilahédoydﬁls{ 1-[ 2- tert butyl, 4-(2- blphenyl)lndenyl]}hafnium

di chl ori de; 0 S02/ 1 | bi s

O o e SRR T RG0S AL S WA S 1 RS
dineq@ylsilaﬁgqbﬂ@@ls 1-[2-n-propyl, 4-(2-a-naphthyl phenyl)indenyl]

} haf ni um di chlori de; dineth IS|Ianed|be| 1-[ 2-i.sopropyl,.

4 (25 napht@WW@h‘?ﬂ‘)qlYih@h 13 Sqcriariv thie-rebuy lght i Naseny 1 Hatiium
dlnethyIS|I ¥# |s{ 1-[2-n-butyl, 4-(2-a-naphthyl phenyl )i ndenyl]}hafnium
dichloride; VI si | anedi yl bi s{ 1-[2-isobuty|,

4- ( 2- a- naphtdigefhydsilghgdiyidzhi-[3-jcnabuty L) A+ (2 di- bty iphewid)indenyl] } hafhium

dichloride;
15 dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]} hatnium
20 dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl] } hafnium
dichloride;
25 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]} hafnium
30 dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl] }hafnium
dichloride;



10 di net hyl sil anedi yl bi s{ 1-[2-sec-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl ] } haf ni um di chl ori de; di nethyl sil anedi yl bi s{
1-[ 2-t er twbusgb25831- ( 2- a- napht hyl phenyl )i ndenyl ] } haf ni um @icahisozr/18ies

di met hyl si l anedi yl bis { 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl] }
haf ni um 15 dichl ori de; dinethylsilaneélylbis { 1-[2-n-propyl,

4- (2- (3-napht hyl phenyl )i ndenyl ] } haf nium dichl oride; dinethylsilanediyl bis{
1-[ 2-isopropyl, 4-(2-(3-naphthy|phenyl)indenyl]}hafniun1 di chl ori de; 20

di met hyl si | aned S - [ 2+h=hut vl |nenl

nat ni i —di ISPV et BBL T SisPliob 18 JbﬁtYF@%Hi@‘é%?mf* dgenvil )

4- (2- (3- naphditnibpdeenyl ) i ndenyl ] } haf ni um d| chl or| de; dinethyl sil anediyl bis
{ 1-[2-sec-butyl, 4-(2-(3- nai)ht hyl phenyl )i nden haf n| um 25 di chl ori de;
di met hyl si | %@Gﬂ‘;}’lsﬂﬁ@d{ylhlsﬁlz % ETb(uDﬂLﬂ’fj/ SCC4bl(t!21p%l hedEng ) i ndenyl ] }
haf ni um di ¢} (]que di met hyl si |l anedi yl bi s{ 1-[2- phenyl

4- (2- (3- napht y{) ényl )i ndenyl ] }hafnium dichloride; 30

d| met byl si | adimeihylsilasddiylb{s2t-{2-pobptyl, 4-(2-se2-butylHenphmdetyhphphemy| ) i ndenyl ]
- haf ni um %@Q' oride; WD 03/002583 PCT/US02/18718 -37
d| met hyl si | P e’ms { 1-[2-isopropyl, 4-(2-trifluoronethyl phenyl)indenyl]

} - hafni Umdihq%fh'tyi%'ilhn@&hylgis'{'ﬂi")s’écﬂbdt n@QQ Xbabsd1p eﬁ;i"ljlﬂdé?n'ﬁ]l}’hafnlum

4-(2-trifluoromethyl phenyl )indenyl [}- hafnium orid
di met hyl si | ahddopdd)i s{ 1-[2-isobutyl, 4- (2 tri fI uor onet hyl phenyl )i ndenyl ]} -

RIGE TR FCLENE WO
di metipyl si | anggdbddi s{ 1-[2-tert-butyl, 4-(2-trifluoromethyl phenyl)indenyl ]
) dimethylsilanediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hafnium

dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indeny!]}hafnium
dichloride;

15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl] }hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl] } hafnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}hafnium

20 dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl] }hathium
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}hatnium
dichloride;

25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-biphenyl)indenyl] }hafhium dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}hafnium dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}hafnium dichloride;

30 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}hafnium dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}hafnium dichloride;



10 haf ni um di chl oride; dinethyl sil anediyl bi s{ 1-[2-phenyl,
4-(2-trifluoronethyl phenyl)indenyl]}- hafniumdichloride;

di et hyl swibam@aisgs bi s{ 1-[ 2- n-propyl, PCT/US02/18718

4-(2- trlnethyIS|IyIphenyI)lndenyl]}hafglunl di chl oride; 15

di met hyl si | anedi yl bi s{ 1-[2-isopropyl, 4 (2-trinethyl silyl phenyl)indenyl]}-
haf ni um di chl ori de; dlnethyIS|Ianed|be|s{ 1-[2-n-butyl,

4-(2- trinethylsiIyIphenyl)indenyl]}hafniun1 di chl ori de;

di met hyl si | an : . . -

o (om0 et TSI BRRPSE RO et s Dipdsmaty oy dichloride;

di et hyl si | afig@itylsibsddiylb{s?t-$Pa- ;Jau%m 4. (ﬂa(napmthyn@sﬁemyﬁddnyl]pmﬂmha) i ndenyl ]} -
haf ni um di chl ori de; dinethylsilanediylbis{ 1-[2-tert-butyl,

4- (2-tri met HisWe1ge: phenyl )i ndenyl ]}~ haf ni um d| chloride; 25

2 i En;t {1?/: rST{e ![ ﬁd}} |}¥';S?%§éd n)g/’P{s -@i;‘ﬁsﬁéhpm L s n(l?' - nap&t}ghli)henylamdenyl]}hafmum

dlnethyIS|Iahdﬂby&bis{ 1- [2 n- propyl

4- (2, 3-di net yI nyI)| haf m dichl oride; .dine | si | anedi yl bi s{
1-[ 2-i sopro udg 16%/ ﬁw@ﬂﬁ’ {4 ﬂd@ﬁ’gftmphammﬁlﬁnygbﬁlﬁwm ori de;

di met hyl si | ay agbﬂ%pls 1-[2-n-butyl, 4-(2,3-dinethyl phenyl)indenyl]}hafnium
di chl oride; WO 03/002583 PCT/U802/18718 - 38 di et hyl sil anedi yl bis {

1- [ 2- i sobut ydimethy{sBlagedidbistl-fi3-isohetyl; 14} 2rdeaphity [phenghmidemy ] Jdiatmiior i de;
dinethylsil(g&ﬁgg bi s{ 1-[2-sec-butyl, 4-(2,3-dinethyl phenyl)indenyl]
}haf ni um di e; 5 dinmethylsilanediylbis { 1-[2-tert-butyl, 4-(2,3

- di mg hyl phedlbﬁ'e%l-iglkﬂﬁﬁéﬂ'&lbl}s{h?ﬁ Qédllﬁﬂtyldkli(tﬂaoﬁd}pﬁﬁmtylpﬂel’[ﬁt)lm&ﬁilj}ﬁﬁﬁﬂjrﬁ/| bi s{

1-[ 2- phenyl di et hyl phenyl )1 ndenyl ] ni um “di chlori de;
dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnhium
dichloride;

dimethylsilanediylbis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]} hafhium
15 dichloride;
dimethylsilanediylbis{ 1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
20 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
25 dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl] }hafnium
dichloride;
30 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl}}-

hafnium dichloride;



di met hyl si | anedi yl bi s{ 1-[2-n-propyl,

4-(2,3,4-trinethyl phenyl)indenyl]}hafnium 10 dichloride;

di met hyl swban®aisgs bi s{ 1-[ 2-i sopropyl,
4- (2, 3, 4- tr|nethylphenyl)lndenyl]}hafn%9n1 di chl or'i de;
di met hyl si | anedi yl bi s{ 1-[2-n-butyl,

4-(2, 3, 4- trlnethylphenyl)lndenyl]}hafnlun1 di chl ori de;

1

PCT/US02/18718

5

di met hyl si | anedi yl bi s{1-[2-isobutyl, 4-(2,3,4-trinethyl phenyl)indenyl]

PR P S R e T

di et hyl si | dnaésum dictdéride; [ 2-tert-butyl, 4-(2, 3, 4-trinethyl phenyl)indenyl]}

VR T AR R

di net hyl si | I 2-n-pro
4- (2, 3y5 trf}{r%glgh% &?%eé]“ ;| oI vh

y |ndenyl]}hafniun1 di chl ori de;

2

5

di net hyl si | aheﬂﬂylshiam@{dl)zﬂb{s{ﬂ- {Zopbapl; 4:(2-trifluoromethylphenyl)indenyl]} -

4-(2,3,5-tri n i ndenyl ]} haf nium dichl ori de;
di met hyl si | J}r{‘g‘i‘)‘flé‘ﬁag?ly‘ig 2[ 2-n- )l;u%ill

4-(2, 3, 5- trldiﬁkmylgaaﬁéwms ﬂﬁzlyécll}diﬂf m(ymlﬂﬁdrsma Ifienyl
[ : o

rimet

di met hyl sil anediylbis {" 1-[2- i sobut I,

hyl

ndenyl]}-
yl phenyl)lndenyl] }

haf ni um BOImﬁmthhddeﬂmﬁlnethyIS|Ianed|be|s ( 1 [ 2- sec- butyl,

5 BRI E ekl PR G0 SR A 00202

4- (2,8, 5- truﬁﬁhbyhﬁaﬂay&glndenyl] } hafniun1dich|oride

dlnethyIS|Ianed|be|s nyl , 4- 5-trinmet hyl phenyl )i ndenyl] }
AL ja

haf ni um di chimgiiyddlanes

hfinyaﬁe@rtylﬂblpgogneihxlahw}ar@sw

4-(2- nethylgﬂﬁﬁxﬁg%gﬁﬁg%%] }haf ni um di nmet hyl; dinmethylsilanediylbis {

1-[2-isoprop yl phenyl )i ndenyl] } haf ni um

dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trimethylsilylphenyl)indenyl]}haftnium

dichloride;

15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trimethylsilylphenyl)indenyl]}-

hafnium dichloride;

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium

dichloride;

dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium

20 dichloride;

dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-

hafhium dichloride;

dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl]}-

hathium dichloride;

25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium

dichloride;

dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium

dichloride;

dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}hafhium

30 dichloride;

dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium

dichloride;



di met hyl ; dinet hyl sil anedi yl bi s{ 1-[2-n-butyl, 4-(2-nethyl phenyl)indenyl]
}hafnium 10 di nmet hyl; dinmethyl silanediyl bis{ 1-[2-isobutyl,

4- ( 2- met hwbphems) i ndenyl ] } haf ni um di met hyl ; di net hyl si | ®cadisgt/8738 {

1-[ 2-sec-butyl, 4-(2-nethy|pheny|)indq@¥[] } hafnium dinmethyl; 15

di met hyl sil anedi yl bi s{ 1-[2-tert-butyl,” 4-(2-nethyl phenyl)indenyl]}hafni um
di met hyl ; di net hyl sil anediylbis { 1-[2-phenyl,

4- (2-met hyl phenyl )i ndenyl ] }haf nium di et hyl; dinmethylsilanediylbis {

1-[ 2- n- pr opyl. - (2-etf i . i ; ' ’

di Lret hyFsi Fg‘iﬁ"é‘aﬁv fséf“gédﬁwig?g{yr é%%‘?“2§3¥<5]344’1(%{%‘*y%§*§§ lﬁﬁ’é@%yr?] } haf ni um
di met hyl ; didiglbydesi | anedi yl bi s{I-[ 2-n-butyl,

4- (2- et hyl phenyl)i ndenyl ]} haf ni um di net hyl :. i et hyl.sila iyl bis

1151 sobut yimasb spaahy boh Gy P9 P17 Yl patvgs *

di met hyl si | apgdj, &fis{ 1-[ 2-sec-butyl, 4-(2-ethylphenyl)indenyl]}hafnium

di met hyl ; 3?net%y’silanediylbis{ 1-[2-tert-butyl,

4- ( 2- £t hyl phiimgthyisildesdyyibishb{ hicntbutgl, A2 Bydimethylptehyl)isi¢rghlg Hafnium s {
1-[2-pheny|,.éaéZ-ethylphenyl)indenyl]}hafniun1dinethy|; 30

dinethylsild% %i s( 1-[2-n-propyl, 4-(2-n-propyl phenyl)indenyl]}hafni um

1 [ 21 Sopr opg o PoRans ) o PRy e gty

di met hyl si | ehedogdesi s{ 1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}hafni um
& (2 pr opy BN ARG |4 Rabobnd-Cat BRSNS hening e VAR o s ¢
1-[ 248ec- butgithloddd; 2- n- propyl phenyl )i ndenyl ] } hafnium
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}hatnium
dichloride;
15 dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl] hafnium
dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dichloride;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
20 hafnium dichloride;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]} haftnium
dichloride;
25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl] } hafnium
dichloride;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}hatnium
dichloride;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]} hafnium
30 dichloride;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}

hafnium dichloride;



di rethyl; dinethylsilanediylbis { 1-[2-tert-butyl,

4- (2-n-propyl phenyl )i ndenyl] } hafnium 10 dinethyl; dinmethylsilanediyl bis{
1- [ 2- phervyD,03401583 n- pr opyl phenyl )i ndenyl ] }hafnium di nmet rgirjuso2/18718

di met hyl si | anedi yl bi s{ 1-[2-n-propyl, (2 i sopropyl phenyl )i ndenyl ]
}hafnium dinethyl; 15 dinmethylsil anedl gfbl s { 1-[2-isopropyl,

4- (2-i sopropyl phenyl )i ndenyl]}haf nium dinethyl; dinmethylsil anedi yl bi s{
1-[2-n-butyl, 4-(2-isopropyl phenyl)indenyl]}hafnium dinethyl;

di et hyl sil a edl LS denyl ] } haf ni um
20" i mot ! R eROREERE SRR oSS RRRRpHeR DRk peeny! L)

4-(2-1i sopropmm{namy&}mdnmienyl ] }haf nium di nethyl; dinethylsilanediylbis {
1-[2-tert-butyl, 4-(2-i soproF henylél ndeny haf ni um __di net hyl ; 25

di met hyl si | am@aﬁhyISHalsed{ylhls b %ﬁ %%Im@é%ygbwﬂ}ﬁ@iw ?rlmf@ﬁgﬂ ]} haf ni um

di met hyl ; dm{ﬂ,y Silanediylbis{ 1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]
}haf ni um di di met hyl si | anedi yl bi s{1-[2-i sopropyl,

4- (2-n- but yI@ﬂnetrhyls)ladele;nbﬂs” [xhipirepyl, 8Q-ciethylghghyl)iddersd iafaiunanedi yl bi s{

1-[ 2-n-butyl -n- butyl phenyl )i ndenyl ] } haf ni um di et hyl ; WO 03/002583
PCT/ US02/ 187d1 i 1 dinmethyl silanediyl bis{ 1-[2-isobutyl,

4-(2-n-butylgp @%ﬁimhw&%ﬂmskfr @fs@b%;ﬁ}rl ql(Eﬁﬁ&M*}lphéind%ﬁ&ﬁ}Ha%ﬂﬁﬁ' yl bi s{

1-[ 2-sec-buty 2-n-"but yl phenyl ndenyl]} af nidm di net h
di met hyl si | ahsdihyl; b| s{ 1-[2-tert-butyl, 4-(2-n-butyl phenyl )| ndenyl ] } haf ni um
di et hyl ;

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl] }hafnium
10 dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}hafnium
20 dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]} hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}hafnium dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}hafnium dimethyl;
25 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dimethyl,;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]} hafnium dimethyl;
30 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl;



di met hyl si |l anedi yl bi s 1-[2-phenyl, 4-(2-n-butyl phenyl)indenyl]}hafni um

di met hyl ; di net hyl sil anediylbis { 1-[2-n-propyl,

4- (2-i sobwoyBptmssy | )i ndenyl] } hafnium 10 di net hyl; di metlyltsot/sstesli yl bi s{
1-[2-isopropyl, 4-(2- |sobutylphenyl)|nq nyl ]} haf ni um di net hyl ;

di met hyl si | anedi yl bi s{ 1-[2-n-butyl, ?2 i sobut yl phenyl )i ndenyl ]} haf ni um
di met hyl; 15 di net hyl sil anedi yl bi s { 1 [ 2-1 sobutyl,

4- (2-isobutyl phenyl)indenyl] } hafnium dinmethyl; dinethylsilanediyl bis{

1- [ 2- sec- but dyrggth?{sg Pg@? gypoﬁgg%hy HC{E bbb Bh e FTRE M i

di met hyl si | anedi

4-(2- |sobutymmampyl)|ndenyl]}hafnlun1 20 di met hyl ;

di met hyl si | anedi y] hi s{ henyl , 4-(2-isobutyl nyI ndenyl ] } haf ni um

i ot hyl - lBERYIsae (- DL S oo pram e Dindeny T hafniun
4-(2-sec-bu IP gpyl)lndenyl]} haf ni um dlnethyl 25 di et hyl si | anedi yl bi s{
1-[ 2-i sopropyl, 4-(2-sec-butyl phenyl)indenyl ] }hafniun1 di net hyl ;

di metsyl si | aiﬂmdﬂhylsﬂhmd{ylﬁjs{12[2=Ii-sbbllty], 4-(2-n-gropelphdryd yhdengh jhathinceny | ]}
haf ni um di net ~dinethylsilanediylbis { 1-[2-isobutyl,

4-(2-sec- bu@%Pﬁ%@kyl)indenyl] } hafnium 30 dinethyl; dinethylsilanediylbis

1-[ 2- sec- bhihyIsfladediyibis{ R hxom IphonyBldalc ko HETRRhY | WO
03/ 002583 PCT/U86§/187fg { %Ldlnet 5(§|Igﬁe |§ b?? ?ﬁTE tert- butyI
4- (2- sec- butdypthghyl )i ndenyl] } hafnium dinethyl ; dlnethyIS|Ianed|be|s {

(]ZI-I Eng,t ECFQ |y: é‘h‘é‘aﬁﬁ‘ﬂsﬁ?%e"’{ylf‘tilgk &ﬁ{%ér o‘B{/}I’ EQ% lr‘] Q})P}gaf A E’tmdlefﬂiuliﬁ1 aﬁll ndenyl] }
haf nigim dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl] } hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]} haftnium
dimethyl;
15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} hafnium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl] } hathium
20 dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2- 1sopropy1phenyl)1ndenyl]}hafmum
dimethyl;
25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]} hafnium
30 dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indeny!]} hafnium
dimethyl;



di met hyl ; dinmethyl sil anediyl bis 1-[2-isopropyl,

4-(2-tert-butyl phenyl)indenyl] }hafnium dinethyl; dinethylsilanediylbis
1-[ 2- n- buwwlo3/odesg®-t ert - but yl phenyl )i ndenyl ] } haf nium 10 ecwratShyig718

di rethyl sil anediylbis { 1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl] }
haf ni um di et hyl; dinethylsilanediylbis { 1-[2-sec-butyl,
4-(2-tert-butyl phenyl)indenyl] | hafnium dinethyl; 15

di rethyl silanediylbis { 1-[2-tert-butyl, 4-(2-tert-butyl phenyl)indenyl] }

e PR SRS Ao PR N | e 1

1-[ 2-n- propyhnmAWIZ b|phenyl)|ndenyl]}hafnlunldlnethyl 20

O e el tob Ty SRR b RS e i um
4-(2- biphenx*%kgg nyl ]} haf ni um di met hyl ;  di met hyl si | anedi yl bi s{
1-[2-isobuty ?2 biphenyl)indenyl]}hafniun1dinethy|;

di met hiyl si | ainmdthylsﬂams{di;ﬂlbi[s&-@eteﬂbbxttyll, 4-(2-n Rutplippéreyndenyld Brafhijinhaf ni um

di met hyl ; 4“9 YISlIanedinbis { 1-[2-tert-butyl, 4-(2-biphenyl)indenyl]
} hafnlun1d| F&v 25 di met hyl si | anedi yl bi s{1-[ 2- phenyl,

4- ( 2- bi pheny, L
1-[ 2-n-pr opyd1I,}lle{hig}%lﬂ}{ﬁa)(d}}2g{gg1 Eﬂ})phenwj(%l %ggﬁiﬁhﬂ%ﬁk ﬁ?dﬁ%%}‘weﬂif
di met hyl si | ahadibyl;bi s{ 1-[2-i sopropyl,

{5715 ne bure P RS A bR s Pty TR g1 W
03/ 002583 PEimkipgR/ 18718 - 43 dlnethyIS|Ianed|be|s { 1-[2-isobutyl,
4-(2-a- naphthyIP enyl)lnden 1.} hafnium. dine dlnethyIS|Ianed|be|s {
1- [ 2- sec- butdpmethylsil zneailbdblﬁhffinssn@ﬁyl ﬁr(ﬁd@mqlpl}enmhfr#mﬂ& hafigpny| ; 5
dlnEthy|Sl|qg§gﬂ¥lbIS{ 1-[2-tert-butyl, 4-(2-a- naphthylphenyl)lndenyl]
} haf ni um ’

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium

dimethyl;

15 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dimethyl,;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl] } hafnium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl] } hafnium

| 20 dimethyl;

dimethylsilanediylbis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]} hatnium
dimethyl;

25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}hafnium

30 dimethyl;
dimethylsilanediylbis { 1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;



di met hyl ; dinmethylsilanediylbis { 1-[2-phenyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } hafnium dinethyl; dinethylsilanediyl bi s{
1- [ 2- n- prwpyB/0028% 2- 0- napht hyl phenyl )i ndenyl ]} haf ni um 10 pdiTresoiyd7;8

di met hyl si | anedi yl bi s{ 1-[2-isopropy|u42_

4- (2- p- napht hyl phenyl )i ndenyl ]} haf ni um “di net hyl ; di net hyl si | anedi yl bi s{
1-[2-n-butyl, 4-(2-(3-naphthyl phenyl)indenyl] }hafnium dinmethyl; 15

di met hyl si | anedi yl bi s{ 1-[2-isobutyl, 4-(2-(3- naphthylphenyl)indenyl]

et om o o TR B AR sk bl R iRt i
1-[ 2-tert - budiglethy#- ( 2- O- naphthylphenyl)lndenyl]}hafnlun1 20 di net hyl ;

di et hyl si |l anedi yl bi s (2-[ 3-napht h henyl ).i nden
haf ni u¥n di s y Sllanwfwlhgfkb[f ah@aflyﬁ (?1 %e{: bpi)[lgheﬁw r%lﬁgyll}h%fr?mm il

4-(2- tr|fluq{9%§&rylphenyl)|ndenyl]} haf ni um di met hyl ; 25
di met hyl si | anedi ‘bi s{ 1-[2-isopropyl,

4-(2-srifl uodlmﬁtytsylhpﬂthyibisﬁ-rﬁﬁamrbﬂy}l 4- -fafent-burty hhempt idenyl] } hafnium
di met hyl sil a edl bls{ 1-[2-n-butyl, 4-(2-trifluoronethyl phenyl)indenyl]}-
haf ni um di ’dlnethyIS|Ianed|be|s { 1-[2-isobutyl,

4-(2-trifl iRIEly : |
d|geth;:S|Fg%edlyF%%gaﬁﬂkagmsec¥kk?}4(2ﬁgngﬁ$$?$?%g?g§§?phfgﬁg%yI)indenyl]

} - haf ni umdimethyhyl ; WO 03/ 002583 PCT/ US02/ 18718 -44

I

dlﬁEhby|SI|aﬂﬁQﬂMlbls{ -[ 2-phenyl, 4-(2-trifluoronethyl phenyl)indenyl] }-

haf ni um di et hyl ;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl] }hafnium

dimethyl;
dimethylsilanediylbis{ 1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dimethyl;
15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl] } hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]} hafnium dimethyl;
20 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]} hafnium dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-biphenyl)indenyl] } hafnium dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium dimethy];
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dimethyl;
30 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dimethyl;



5 di net hyl sil anedi yl bi s{ 1-[2-n-propyl,

4-(2-trimethyl silyl phenyl)indenyl]}hafnium dinethyl;

di met hy| swbansedisgs bi s{ 1-[2-isopropyl, PCT/US02/18718

4- (2-trinmethylsilyl phenyl)indenyl]} haf q um di net hyl ;

di met hyl si | anedi yl bi s{ 1-[2-n-butyl, EZ tr|nethyIS|IyIphenyI)lndenyI]
}hafnium 10 di nmet hyl; di nmethyl sil anedl yl bi s{ 1-[2-isobutyl,
4-(2-trinmethylsilyl phenyl )i ndenyl ]} haf ni um di net hyl ;

di hyl si | L) : .
4! ?gt t ¥i ?r;st ! s&‘hﬂ?fi%@é@fﬁ) %f 1 eﬁg?ﬁ{%gf(%;adrrlﬁphg}y,g%l}em}l])l;ndi%yl]}hafmum
di net hyl si | aj@éghyl;bi s{ 1-[2-tert-butyl,

4-(2-trinmethyl silyl phenyl)indenyl]}hafnium dine
di net hyl si | aﬁ;@gqhyfggp@l}ib?@_ @«,g@s}qutyl 4-(2-a- naphthylphenyl)mdenyl]}hafmum

4-(2-trinet ijng WI phenyl )i ndenyl ]} haf ni um di et hyl;
di net hyl si | ane ’bi s{ 1-[2-n-propyl,

4-(2,8-di netdmyibmpenyﬂe)dlyiﬁe{ly[q ~felatiuny ILii(2-2enagphthstphehy Diddergt Bhdfaiunanedi yl bi s{
1-[2-isopr o%@ 3-di net hyl phenyl )i ndenyl ] } haf ni um di et hyl ;

di met hyl si | Eﬁhﬂ b| s { 1-[2-n-butyl, 4-(2,3 -dinethyl phenyl)i ndenyl ] }

haf ni d Y.
4?( gl gm di n;%fn Ig%lk]eshly )d:g,r%!(;quni; ]ﬁll}lék?gp nldc&)r(rgL H%fﬁltﬁyléhe{ngnhﬁgwwl:agnll?%ned| yl bi s{

1-[ 2-sec- butc},uln;ethékl (2, 3-di met hyl phenyl )i ndenyl ]} haf nium di net hyl ;

di net hyl si | 1= 2-

4- (2, 3-di rret‘ﬂ'i’}‘?g[.})‘m?ﬂ %dl‘yﬁti‘%ﬁg/ zﬁ’ﬁ’é?% y%rgz %6‘%@%@@‘1"”‘%%@WF’EPWaned| yl bi s
{ 1-}&@- phenyimeth %2 3 -di net hyl phenyl)indenyl] } hafnium dinethyl; WO
03/002583 PCT/ USB /18718 - 45 dinethylsilanediylbis E} 1-[2-n-pr opyI
4-(2,3 ,4- trdlmﬁﬂumgsnlprk@Wbl)s{theﬁyprjowl Ha(?-rﬁ paphthyiphenphyindenyl]}hafnium

di nmet hyI sil acped h¥l bi s 1-[2-isopropyl, 4-(2,3 ,4-trinmethyl phenyl)indenyl ]
} hafnium

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]} hafnium
dimethyl;
15 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
20 dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
30 hafnium dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;



di met hyl ; 5 di nmet hyl sil anediyl bi s{ 1-[2-n-butyl,

4-(2, 3, 4-trinmet hyl phenyl )i ndenyl ]} haf ni um di nmet hyl; dinmethylsilanediylbis
1-[ 2-1 sobwDyB/j002%8% 2, 3, 4-t ri met hyl phenyl )i ndenyl ] } haf ni um pdirmesoiyd7;s

di met hyl sil anediyl bis { 1-[2-sec-butyl, 4-(2,3,4-trinethyl phenyl)indenyl] }
10 haf ni um di net hyl ; dlnethyI5|Ianed|yﬁéls { 1-[2-tert-butyl,

4-(2, 3, 4- trinethylphenyl)lndenyl] }  haf ni um di net hyl ;

di met hyl si | anediyl bis { 1-[2-phenyl, 4-(2,3, 4-trinethylphenyl)indenyl]

11[1 ?fzmcaursn t (rj:‘m?‘[ %Ps’”ﬁ yﬂ%,gﬁf*g)/ %ﬁgﬁg:% lr%gh rr‘%‘\j{{eh@?ﬂ;?’égfﬁ‘@%{%“ %7 | anedi yi bi s{
1-[ 2-i sopr ohdlfniud-didethyh- trlnethylphenyl)lndenyl] } haf ni um di net hyl ;
di met hyl si | anedi yl bi s 3, 5- trlnetB IphﬁTxl)indenyl]

Tharni o zodlmemmedlﬂpw%{ pbem e ispeimethy phony

4-(2,3,5-tri .Jindenyl]}haf nium dinethyl; dinethylsilanediylbis
{ 1-[2-sec- g%?&P (5??g¥ , 5-trinmet hyl phenyl)indenyl] } hafniumdinethyl; 25

di et hiyl si | adlmdt}ylsliihsed@ylﬂz'}sgQ—{Z-emremuiA,/-[2-tri4ne(tﬁy1§il)ﬂphdniyl)htdhyjzlﬂ)}rhaﬁ3hhr)1i ndenyl ]

hafnlun1d| Y di met hyl si | anedi yl bi s{ 1-[2-phenyl,
2,3,5-tri hv 'phenyl )i ndenyl ] } haf ni um di net hyl; 9- silafluorendiylbis {

}
4- (
1-[ 2- net hyl Hy Rl '

9- glIgflugréﬁgfeﬁﬁﬁgﬁ&wimﬁgﬂxikaﬂﬁzyuk?ﬁgﬁﬁglphgﬁg%?ﬁﬂgenyl R??ﬁﬁéonium
dic

1-

hl ori de; diwwet®l;002583 PCT/ US02/ 18718 -46 9- S|Iafluorgnd|ylbis {
o511 ar | uor MRt b Y s P e ip R DRy br
zircogi Um  dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trimethylsilylphenyl)indenyl]} hafnium
dimethyl;
15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl]}hatnium
dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
20 dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl] }hafnium
dimethyl;
25 dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl,;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
30 dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl,;



dichloride; 5 9-silafluorendiylbis { 1-[2-n-butyl,

4- (2- met hyl phenyl )indenyl] } zirconium dichloride; 9-silafluorendiylbis {
1-[ 2- i sobwoyB/00258% 2- net hyl phenyl )i ndenyl] | zirconium di @eirarsozies71s
9-silafluorendiylbis { 1-[2-sec-butyl, 4-(2-nethylphenyl)indenyl] }
zirconium 10 dichloride; 9-silafl uoren 1yl bis { 1I-[2-tert-butyl,

4- (2- met hyl phenyl )indenyl] } zirconium dichloride; 9-silafl uorendi yl bis {
1-[ 2- phenyl, 4-(2-nethyl phenyl)indenyl] } zirconium dichloride; 15

9-sil afl [ [ . 4 | i | . 7i i
G S o o e Rihodhe PR b 1623 SREMCOB AGER hahigd  conl um
} zirconi umdmethyhri de; 9-sil afl uorendiyl bi s{ 1-[2-n-propyl,

4- (2- et hyl ph I i chl d | a | b

11 2- T sopr opymeyllen @KﬂbaséLiﬁ%Bifo%‘agﬁkﬁ@%){r‘gp%egah%ﬁw)n@%”wﬁﬁw?rhﬁmd'es {
9-si | af | uor gl l[),pl s{ 1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium

di chl oride; 9-sitafluorendiylbis{ 1 [ 2-1 sobutyl, 4-(2-ethyl phenyl)indenyl]
} zirgoni umdlumemylsdaneihylbm& n- s+blu@fljWé,ﬂdrlyiemyipl{englr)iﬁuéerwék}hmiwm,

4- (2- et hyl p[}fnph)yhndenyl ] zirconium dichloride; 9-silafluorendiyl bis{
1-[2-tert-b (2-ethyl phenyl )i ndenyl]}zirconium dichloride;

9-sil afl uor Qﬁﬁﬁbﬁlgmﬂﬁtﬁedl 1bR{ RMERYbutyf4(2-364- Hﬁh@thﬁllﬁhéﬂy'm%ﬂyl]}l}a&'ﬂlﬁﬁpnl um

di chl ori de; silafluorendiylbis { 1- -
4- (2- n- pr opydima®wyil )i ndenyl ] } zirconium dichloride; WO 03/ 002583

ZC-(HZ Uﬁopz)/r égy(fl%ﬁthﬁyslﬂ edzyll)l%f{i'@ |nt(?julé ll Q § 3{4d1iné]£ﬁ%ﬁ }E%Iy l)gl-dgll“flyf | uorendi yl bi s
{ 1-[&- n- pr apydium4dtifmethyt;pr opyl phenyl ) | ndenyl ] } zirconium

dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl,
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
dimethyl,

15 dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}hafnium
dimethyl;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl] }hafnium
dimethyl;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}hafnium

20 dimethyl;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indeny!] }hafnium
dimethyl;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;

25 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-methyl, 4-(2-methylphenyl)indenyl]}zirconium

30 dichloride;
9-silafluorendiylbis{1-[2-ethyl, 4-(2-methylphenyl)indeny!]}zirconium dichloride;



dichloride; 5 9-silafluorendiylbis { 1-[2-isopropyl,

4- (2-n-propyl phenyl)indenyl] } zirconium dichloride; 9-silafluorendiylbis
{ 1-[2-n-wotoglop2543 ( 2- n- propyl phenyl )i ndenyl] } zirconi um pditarsozigrde;
9-silafluorendiylbis { 1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl] }
zirconium 10 dichloride; 9-silafluorendiylbis { 1-[2-sec-butyl,

4- (2-n-propyl phenyl)indenyl] } zirconium dichloride; 9-silafluorendiylbis
{ 1-[2-tert-butyl, 4-(2-n-propyl phenyl)indenyl] } zirconium dichloride; 15

9-sil afl uor i i - 1.2 == : ! I

21 coni um - o S seleRdt s (EPRRPREL U R BR ORI poadRR ]

4- (2-i sopropditiporédey| ) i ndenyl ]I zirconium dichloride; 9-silafluorendiyl bis{
1-[2-ethyl, 4-(2-isopropyl phenyl)ind | ]1}zirconju di chl ori de;

9-si | af | uor e%.afaﬁus{eg {y?@g{lz&ﬂﬁéwr)abﬂ; ‘,?-?%- -xlela?ﬁvbw@?wﬁﬁﬁwwwaenyl ]}

zi rconi um Qhaﬁﬁﬁgéde; 9-silafluorendiylbis { 1-[2-isopropyl,

4- (2-isopropyl phenyl)indenyl] } zirconium dichloride; 25

9- si | &f | uor ehsiiaflubrenfiyibif J-[-pbutyl, 4-@-thethy pbpmyd pydephEhsitconivdeny| )
zirconium dj.ghloride; 9-silafluorendiylbis { 1-[2-isobutyl,
4-(2-isoproﬁb&ﬂﬂ% |)indenyl] } zirconium dichloride;

9- si | af | uor engiafhubienlliyibib A~ e@obilyly 4+2-methylphenyl)indenyl]} zirconium
4-(2-isoprogglphenyl)ﬁhdéﬁyF?}zir%ghfun1 Opdiggloriﬁgi
9-si | af | uor ehehlgtids;s{ 1-[2-tert-butyl,

et usoa) 16 ottt gb AL e GO e B el >
4- (24bsopropdi¢pbedyy! )i ndenyl] } zirconium dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;

15 9-silafluorendiylbis{1-[2-methyl, 4-(2-ethylphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-ethyl, 4-(2-ethylphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]} zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}zirconium

20 dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]} zirconium
dichloride;

25 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride; ‘
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium dichloride;

30 9-silafluorendiylbis{1-[2-methyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;



9-sil afl uorendiyl bi s{ 1-[2-nethyl, 4-(2-n-butyl phenyl)indenyl]}zirconium
dichloride; 5 9-silafluorendiylbis{ 1-[2-ethyl,

4- (2- n- buwoloploaasys ) i ndenyl ]} zi rconium dichloride; 9-sil aficaarsezi7ys bi s {
1-[2-n-propyl, 4-(2-n-butyl phenyl)i ndeg);l ] } zirconium dichloride;

9-sil afl uorendiyl bi s{ 1-[2-isopropyl, 4-{2-n-butyl phenyl)indenyl]}zirconium
10 dichloride; 9-silafluorendiylbis{ 1-[2-n-butyl,

4- (2-n-butyl phenyl )indenyl] }zirconium dichloride; 9-silafluorendiylbis{

o L2 ot Wb Ral RIS PRSI Ladenb ol b ROk alher | der 15

o-si | af | uor endl
zirconi um diighbide; de; 9-sil afluorendiylbis { 1-[2-tert-butyl,

4-(2-n- butylgohen | )Yindenyl] } zirconium dichloride; 9-silaf]uorendiylbis{
1-[ 2- pheny! ,9-silafofendiyiBis (3 H2ry Propy b drigm-Propy iohemillipdeny B} #iroRiugt i de:

9-sil af l uor epdjjyidy- s{ 1-[2-nethyl, 4-(2-isobutyl phenyl)indenyl]}zirconium
di chl oride: 9-silafluorendiylbis{ 1-[2-ethyl,

4- ( 2- 5 sobut Vi-gledlngtehdiythesiyi -2} izopropyli 4H2-neirapyt piengBind2dyl] } zirconium
9-silafluore cilg . bi s{ 1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium
di chl ori de; ‘89 %{rl‘ |l uorendi yl bis { 1-[2-isopropyl,

4- (2-1 s0but YJ_ARERtchBSRI L. bity] GORLABRopS oI héliy 119 iRichalh Uor endi 1 bi s
{172 n-butyl 4-(2-?30%&[% N %Qndg}r?ﬁg]p%} iyl Paiflonfin, 10! ori de:
9-si | af | uor ehdilgdids; s { 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl] }

SZJI ; |C Iog;‘ :J lrJn or ﬁ% @%&%e%ﬁi?lb\i[\s?[l gé/slg% %ﬁ? ?/'I%fgnéﬁl#?g‘ﬁl/ﬂie%b?’@?l‘aﬁﬁz}r{gff?’?iﬁ@e nyl] }
ZI rcegl um  dichloride;

9-silafluorendiylbis{ 1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{ 1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

15 9-silafluorendiylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride; ‘
9-silafluorendiylbis{1-[2-methyl, 4-(2-isopropylphenyl)indenyl}}zirconium
dichloride;
9-silafluorendiylbis{1-[2-ethyl, 4-(2-isopropylphenyl)indenyl]}zirconium

20 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl}}zirconium
dichloride;

25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}zirconium

30 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl}}zirconium
dichloride;



dichloride; 9-silafluorendiylbis { 1-[2-tert-butyl,

4- (2-isobutyl phenyl)indenyl] } zirconium dichloride; 5

9-si |l af | vwoea@d2sBdbi s 1-[ 2- phenyl, 4-(2-isobutyl phenyl)i ndeayhjspziszeoni um
dichloride; 9-silafluorendiylbis { 1-] 3 et hyl ,

4- (2-sec-butyl phenyl )indenyl] } zirconium dichloride;

9-sil afl uorendi yl bi s{ 1-[2-ethyl, 4-(2-sec-butyl phenyl)indenyl]}zirconium
10 dichloride; 9-silafluorendiylbis { 1-[2-n-propyl,

4- (2-sec-bu ;&%%%%g%é%fwa{gyﬂzg%%ﬂﬁ) {ll-ﬁ?-ri]éo%%pyﬂ;h%m'ls}ﬁlhgﬁﬂ.l] }zirconium

9-sil af | uor endi'yl

4- (2- sec- butdydhdbredey! ) i ndenyl ]} zi rconium dichloride; 15

9-silafluorendiyl bis{ 1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
di ohl or | de. Soslisarendis it r Grmrisyl. 12 pugphepiindenyi ronium > 1)

4- (2-sec- butdy‘}m&i&yl )indenyl]}zirconium dichloride; 9-silafluorendiylbis{
1-[ 2-sec-butyl, 4-(2-sec-butyl phenyl)indenyl] }zirconium 20 dichloride;

9- si | af | uor éndlafllubteadiyltis {122t ethyl; 42 -pibutyplicdyHecletyl] yzinptienyl ) i ndenyl ] }
zirconium dj.chloride; 9-silafluorendiylbis { 1-[2-phenyl,

4-(2-sec- but‘{)‘/‘ﬁ}zﬁ’féﬁl yindenyl] } zirconium dichloride; 25

9-sil af |l uor i 1 5 4o ( : J nyl] }

zi rconi um gjéc::llha?ﬂgtrg{egceh{yl%s{[sllzﬁzg? F){%)!ryleﬁﬁ?yrlzglﬁtg%hiﬂ[lgme@m?ﬁwdnm

4- (2-tert - bulighlgidenyl )i ndenyl ]} zi rconi um dichloride; 9-silafluorendiylbis

L R A IR e
zircomi um  diighbidd; de; WO 03/ 002583 PCT/ US02/ 18718 -50

9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;

15 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium

20 dichloride;
9-silafluorendiylbis{1-[2-methyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{ 1-[2-ethyl, 4-(2-isobutylphenyl)indenyl]} zirconium
dichloride;

25 9-silafluorendiylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]} zirconium
dichloride;
9-silafluorendiylbis {1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium

30 dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} zirconium
dichloride;



9-sil afl uorendi yl bi s{ 1-[2-n-butyl,

4-(2-tert-butyl phenyl)indenyl]}zirconium dichloride; 9-silafluorendiylbis{
1-[ 2- 1 sobwoyB/00248% 2-t ert - but yl phenyl )i ndenyl ]) zirconi um pdiratsooid7de; 5
9-sil afl uorendi yl bi s{ 1-[2-sec-butyl, (2-tert-butyl phenyl)indenyl] }
zirconium dichloride; 9-si|af|uorendiy?b|s{ 1-[2-tert-butyl,

4-(2-tert-butyl phenyl)indenyl]}zirconium dichloride; 9-si|af|uorendiy|bis{
1-[ 2-phenyl, 4-(2-tert- butylphenyl)indenyl] } zirconium 10 dichloride;

di chl or i de: & Sl PR AR TR St A SR RO S ot Gy 1
} zi rconi um dighdridet de;  9- S|Iafluorend|ylb|s{ 1-[ 2-n-propyl,

4- (2- bi phenyl ) indenyl] }zirconiumdichlo 9- S|Iafluorend|ylb|s{
1-[ 2-i sopr oﬁysﬂaﬂuowdwibm{ér{grtyitﬁa%ﬁ {2- }solzlftwaﬁmm‘éﬁn&%fqoa@m 15

9-si | af | uor ep léﬁ 1s{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium

di chl ori de; afluorendlylbls{ 1-[2-isobutyl, 4-(2-biphenyl)indenyl]
}zi rconi um (ﬁ-ﬁhﬂﬁbﬂedélylblﬂ1S[QL}:&fehyloﬂ-éh-dsoy)htyﬂ]ﬂ'{enﬂ_l-)i[nﬁers_,é}}-zbcm}jlhm

4-(2- blphenyl)lnd nyl] } zirconiumdichloride; 9-silafluorendiylbis {
1-[2-tert- bd?ﬁHon = (2-bi phenyl )indenyl] } zirconiumdichloride;

9-si l'af  uor @qglaﬂhgﬂeﬁﬁlﬁb&% a [Qt}ﬁ@dﬂ%l 4‘{2-@30 Bh@%@bf}l}lhﬂaﬁ"ﬂ]}ﬁ]}c&mrﬁcom um

di chl ori de; 9-sil endi yl [ 2-P-p
4-(2-a- naphkh@ﬂ@hkpyl)lndenyl]) 2|rcon|un1 dlchlorlde

9- silafluor | bi s{. 1-.[2-1,SQpr.0 . o
2 (2- a- naphohy OB iR R P e oy el dirconium
9- S|h@fluorqngﬂaﬁ&ys{l [ 2-n-butyl, 4- (2 a- naphthylphenyl)indenyl]}zirconium
25 dichloride; 9- S|Iafluorend|ylb|s{ 1-[2-iso
4- ( 2- a- naphthsilafnereptiyitisid it propyk &c(arseqanbuml@wnblr)md@nyl] }zirconium
9-sil afl uorep qh% |s{ 1-[ 2-sec-butyl, 4-(2-u-naphthyl phenyl)indenyl])
zi rconi um orlde 30 9- S|Iafluorendiylbis { 1-[2-tert-butyl,
4-(2-a-nap ht%s&la}ﬁhmﬁﬂwwﬁd{a ARkikogroEily £-0hsecAbutdiphérydyindbay!] YiircoBiug02583
PCT/ US02/ 18718 -51
dichloride;
15 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
20 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;
25 9-silafluorendiylbis{1-[2-methyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-ethyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
30 dichloride;
9-silafluorendiylbis {1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dichloride;



9-silafluorendiylbis { 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl] }
zirconium dichloride; 9-silafluorendiylbis { 1-[2-n-propyl,

4- ( 2- ( 3- mphBlgasghenyl )i ndenyl] } zirconium dichloride; BCT/US02/18718
O-silafluorendiylbis { 1-[2-isopropyl, A4-(2- (3 napht hyl phenyl )i ndenyl] }
zirconium dichloride; 9- S|Iafluorend|y bis 1-[2-n-butyl,

4- (2- (3-napht hyl phenyl )i ndenyl ]} zirconi um dichloride;

9-sil afl uorendi yl bi s{ 1-[2-isobutyl,

4-(2-[3-nap Wi coN

9- S|Iafluor2%§%'BE&QM?W%Eﬁgﬁgékhﬁi4w?q£ﬂW%E&gggkgnﬁgﬁ@ﬂgﬁg%@F?ﬁndenyl] }

zi rconi um  diighbidd; de; 9-sil afl uorendiylbis { 1- [2 tert-butyl,

g g|2| g? | Eg?%gf@g&g 1y él?{ge[g?/flé(]ﬂw}tylzh r(g(t)enrlt glgt]ylp eny %n? e!n(;fﬁ}zucomum

4- (2-[ 3- naphy; lﬁggnyl)lndenyl]}2|rcon|un1 di chl ori de;

9- S|Iafluoren 1ylbrs{ 1-[2-nmethyl, 4-(2-trifluoronethyl phenyl)indenyl])
zircohium di- mlﬂfkuoredéiyllﬁs{sli-[I2aa‘eb{btﬂt}émi@ftelui-la{tylj)h@rgd)émdwyl,]}zirconium
4-(2-trif|ugﬁa} /| phenyl )i ndenyl]}zirconium 20 dichloride,

9-sil afl uor Yi%rs { 1-[2-n-propyl, 4-(2-trifluoronethyl phenyl)indenyl] }

- zirconi umgislpalﬂhefelne@lbl ISEZL@BIB’J@}FIeﬂ@l-i/énbblﬁylﬁ)hén}[lﬁndeﬁ H;ﬂf&shmm
y !

4-(2-trifluoromnethyl phenyl )i ndenyl - zirconiumdichloride; 25
9-si | af | uor ehdilgtids;s { 1-[2-n- butyI 4 (2-trifluoromethyl phenyl)indenyl] }

oontem, LS e AR et SR

9-si h@f | uor enghilydidy;s { 1-[2-sec-butyl, 4-(2-trifluoronethyl phenyl)indenyl]

} - 30 zi rconi um di chl ori de; 9- S|Iafluorend|ylb|sf 1-[2-tert-butyl,
4- (2-tri f I udtoinsungengriisdly2raethyl F32-bipheayhindend]enranaaichigndsz/ 002583

PCT/ US02/ 1879]-'§laﬂuorend1ylbls{1-[2-ethy1, 4-(2-biphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]} zirconium dichloride;

15 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;

9-silafluorendiylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium dichloride;

[
[
[
20 9-silafluorendiylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
25 dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;
30 9-silafluorendiylbis{ 1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dichloride;



-52 9-silafluorendiyl bi s{ 1-[2-phenyl,

4-(2-trifluoronethyl phenyl)indenyl]}-zirconium dichloride;

9-si | af | vwoa@dzsBbi s{ 1-[2-nethyl, 4-(2-trinmet hyI si | yl phemgiTjisoziestys | )
zirconium dichloride; 5 9-silafluor end5| yl bis{ 1-[2-ethyl,
4-(2-trinmethylsilyl phenyl)indenyl]}zirc coni um di chl ori de;
9-silafluorendiylbis { 1-[2-n-propyl, 4-(2-trinmethylsilylphenyl)indenyl] }
-zirconium dichloride; 9-silafluorendiylbis 1-[2-isopropyl,

&2t B AL PSR AL SRR AU B, sy

-zirconi um djuqb;lldyl de; 9-sil afl uorendiyl bi s{ 1-[2-i sobutyl
4-(2-trimethylsilyl phenyl)indenyl]) -zirconium_dichloride; 15

9-silafl uor e%aiaﬁuere@{hyiblf - R PERY Y 14-CaB-paphthy phanDindeny) eoRi i ndenyl |)
-zirconi um + Qx{ e{l de; 9-silafluorendiylbis{ 1-[2-tert-butyl,
4-(2-trinmethyl'srly phenyl )i ndenyl ]}- zirconiumdichloride;

9-sil af | uor eQ‘#ﬁila}ﬂubteSl{hylblé{Zl-nhleOp‘rbpyl 4-(2-B-naphthylphenyl)indenyl]} zirconium
4-(2-trinmethylsilyl phenyl)indenyl]}-zirconium 20 dichloride;

9-sil af | uor éﬁ?fi 9‘]“%%'5{ 1-[2-n-propyl, 4-(2,3 -dinmethyl phenyl)indenyl ]

}zirconium &klwleféngﬁlb@{ﬁ@-?l—%hwf4e@d;!s )ﬁbﬁ}itﬁylfahéaly[)ﬁad'eﬁﬂﬁ)}'z%bfﬁmm

4- (2, 3-di et hyl phenyl )i nden Zirconium “dichloride;
9- sHaquorehdnlyﬂldta s{ 1-[2-n-buty

4- (2, 3-di met d I lafl di yl bi
{15121 soputyrtigrehay ”a&é—%&%ﬁéﬁ&?ﬁﬁ Sl SR end I R R or 1 de:
9-si hgfl uorecﬁguyllulm s { 1-[ 2-sec-butyl, 4-(2,3-dinmethyl phenyl)indenyl] }

zi rconium 30 dichloride; 9- S|Iafluorend|yl bi s 1-[2-tert-butyl,

4- (2, 3- di methsilashieraprivilbisidniPrgecibugyly £-6hBnaphthy phemd)iadenyl]} zirconium
dichloride;

9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-f-naphthylphenyl)indenyl]}zirconium
dichloride;
15 9-silafluorendiylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-methyl, 4-(2-trifluoromethylphenyl)indenyl}}zirconium
dichloride;
9-silafluorendiylbis{1-[2-ethyl, 4-(2-trifluoromethylphenyl)indenyl]}zirconium
20 dichloride;
9-silafluorendiylbis {1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
30 zirconium dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-

zirconium dichloride;



WO 03/ 002583 PCT/ USO02/ 18718 -53 9-silafluorendiylbis { 1-[2-phenyl,

4- (2, 3-di net hyl phenyl )i ndenyl] } zirconium dichloride;

9-sil af | vwoaa@dzsBbi s { 1-[2-n-propyl, 4-(2,3,4-trinmethyl premyispe/mstenyl ] }
zirconium dichloride; 5 9-silafluor enggyl bi s{1-[2-isopropyl,
4-(2,3,4-trinethyl phenyl)indenyl]} zirc6nium dichloride;

9-sil afl uorendi yl bi s{ 1-[2-n-butyl,

4-(2,3,4-trimet hyl phenyl)i ndenyl ] }zi rconi um dichl oride;

9-sil afl uor | DI s{y. 1-.[ 2- . . .
4-(2,3,4-tr ?ﬁn% %ly?f)eﬂéw%%ﬁ %‘? Fi i freramety pheayyigdenyll-zirconium

9-si | af | uor en¢lilytidy;s { 1-[2- sec butyl, 4 (2 3,4-trinethyl phenyl)indenyl]
zirconiumdichl oride; 9-silafluorendiy 5 1-&% tert-buty

4-(2,3, 4 tr.%@laﬂypwﬁéw;lftrl;iln@emthylﬁ(Zztrlrr@&ws&lm emlaiiqra&}mi@mum

9-si | af | uorep %1]1&' s { 1-[2-phenyl, 4-(2,3,4-trinethyl phenyl)indenyl]
}zirconi um é l'oride; 9-silafl uorendi yl bi s{ 1-[2-n-propyl,

4- (2,8, 5-t r i%stdfiybreindiyyhi3 § In@esnyl] §-£2-trimathylsilylphetyl indedel] } zirconium
9-silafl uor ggccl{iyl_ is { 1-[2-isopropyl, 4-(2,3,5-trimethyl phenyl)indenyl ]
zi rconi um >oride; 9-silafluorendiyl bis{1l-[2-n-butyl,

4-(2,3, 5- trld@latﬂmb&%a{}m%{zmge&g}%g 4L @ aRiEtRy 1 iy fiHeRY idl8eny]} -zirconium

9-sil afl uorendi yl bi s{ -1 sobu
4-(2, 3, 5-triddtlrgdephenyl )i ndenyl ]} zirconium dichloride; 25

21 T con um o EHlpR g EFR B B R bbaRURT ' e

4- (2,8, 5- trlzrq%ﬁq)ﬁhp(mm}éhalé ndenyl ]} 2| rconl um di chl ori de;
9-silafluorendiylbis { 1 {[ pheny 3, 5-trimet hyl phenyl)indenyl] }

zi rconi um 3bsitifluprendiydfs 19[-25Iil battyl ddr2etnmeyhyéslkyép1@nylznderwBpmcomum
4- ( 2- met hyl pdqglﬁgna |’ndenyl ] }zirconium

9-silafluorendiylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl]}-zirconium
dichloride;
15 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trimethylsilylphenyl)indenyl]}}-zirconium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl!]}-
zirconium dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl]}-zirconium
20 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dichloride;
25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
30 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;



di met hyl ; WO 03/ 002583 PCT/ US02/ 18718 -54 9-sil afluorendiylbis {
1-[2-isopropyl, 4-(2-nethyl phenyl)indenyl] } zirconium dinethyl;

9-si | af | uvwoa@dasBbi s{ 1-[2-n-butyl, 4-(2-nmethyl phenyl)i ndeagijsp2/z¢7agoni um
dinmethyl; 5 9-silafluorendiylbis{ 1-] 2-; sobut yl ,

4- (2- et hyl phenyl )i ndenyl ]} zirconium” ai met hyl ; 9-silafluorendiylbis {
1-[2-sec-butyl, 4-(2-nethyl phenyl)indenyl] } zirconium dinethyl;

9-silafl uorendi yl bis{ 1-[2-tert-butyl, 4-(2-nmethyl phenyl)indenyl] zirconium

10 di met hyl ;4 91,5 | af | .endj i A 2- - nyl )i ndenyl ]
} zirconium’ %.Iar?rfé‘?ﬁeﬁf@%-ggi LfthdL 4 4%313%8{&{5}‘3@%@(@?—“%‘6{@%@%"%ﬂm

4- (2- et hyl phiaeplbidgydenyl ] } zirconium dinethyl; 15 9-silafl uorendiyl bi s{
1-[ 2-isopropyl., 4-(2-ethyl phenyl)indenyl]}zirconium_.dinethyl; .

9-sil af | uor e%iaﬂuareslfhyiblf{é:ﬁ%rbaf%w}, 42 -érfrﬁgftmvéﬁ@ml)m%éﬁg@rpm%oni um
dimethyl; 95 badd-uorendiylbis { 1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]
} zirconium ar met yl; 9-silafluorendiylbis { 1-[2-sec-butyl,

4- ( 2- et hy| pHesijdfiubreddiybi} { 1} [2ziso mropy lu4r(2,0,4efirimnestt iyt bhen9 b sidbmfl] Jusrcenthiny | bi s {
1-[2-tert- bghélr , .4-(2-ethyl phenyl)indenyl] } zirconium dinethyl;

9-si | af | uor l01idss { 1-2-phenyl, 4-(2-ethyl phenyl)indenyl] } zirconium

dimethyl;  %.gidfRblenar '1y52bﬁ-§ 1,402 Al @PYiphenyl)indenyl]} zirconi
4- (2-n-propyl phenyl )i nygée]ﬁ{yl } lzni{yrco([r%l um 25 dlyﬁpg?rﬂl};/?m egys]?%lgcf)?ﬂlé? endi yl bi s
{ 1-[2-isoprdgybrided- (2- n- propyl phenyl )i ndenyl] } zirconium dinethyl;

21 roon um a gttt Spaehd: 4k ARG D R e
4- (24p- pr opydighiendd;) i ndenyl ] } zirconium
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl}}
zirconium dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl}}
zirconium dichloride;
15 9-silafluorendiylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indeny!}}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]} zirconium
20 dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dichloride;
25 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
30 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;



di met hyl ; WO 03/ 002583 PCT/ US02/ 18718 -55

9-sil afl uorendi yl bi s{1-[2-sec-butyl, 4-(2-n-propyl phenyl)i ndenyl])

zi rconi unwodiexsky | ; 9-sil afl uorendiylbis 1-[2-tert-butyl PCT/US02/18718
4-(2-n-propyl phenyl)indenyl] } zirconium dimethyl; 5 9-silafluorendiylbis
1-[ 2- phenyl, 4-(2-n-propyl phenyl)i ndeﬁyﬁ] }zirconium dinethyl;

9-sil afl uorendi yl bi s{ 1-[2-n-propyl,

4- (2-i sopropyl phenyl)indenyl]}zirconium dinethyl; 9-silafluorendiyl bis{

o si1 af | vor oxtilipiganRIRIIREGIEHN - PSRRI R Tl )
zirconi um diimethpl| ; 9-silafl uorendiyl bi s{ 1-[2-isobutyl,

4-(2-i | ph 1 )i nd | [ ' dipethyl; 15 . |
o- i1 a1 or enalpmeat 1ot 3guk bul g mephGughedspr hagriiaeny |

}zirconium cﬁi,%ngﬁgpyl ; 9-silafluorendiylbis{ 1-[2-tert-butyl,
4-(2-isopropyl phedyl )i ndenyl]}zirconium dinethyl; 9-silafluorendiylbis {
1- [ 2- phenyl ,9-dilaflReteadiyitopil FH2Reotyityli ad2methylphenyDmdenydbhzireghiginnet hyl ;
9-silafluore di%l )is { 1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl] }

zi rconi um dHWEYRYI ; 9-silafluorendiyl bis { 1-[2-isopropyl,

4- (2 n- but y 1B LMYbh ARV 1L 2 scEluB - T B ind @5 19 2i%¢dnfrh uor endi yl bi s
{ 1-[2-n-butyl, 4-(2-n- bu{!t yﬁ psﬁenyI%?i ngz{enr?sfi?,[% iza?l?lgo%?u]?ﬁm dinmet hyl ;
9-si | af | uor ehwtietybi s { 1-[2-isobutyl, 4-(2-n-butyl phenyl)indenyl] }

AT TR i R T

10 dimethyl,
9-silafluorendiylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;

15 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}zirconium

20 dimethyl; _
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}zirconium

25 dimethyl;
9-silafluorendiylbis{ 1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;

30 9-silafluorendiylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} zirconium
dimethyl;



O-silafluorendiylbis { 1-[2-tert-butyl, 4-(2-n-butyl phenyl)indenyl] }
zirconium dinethyl; WO 03/002583 PCT/US02/ 18718 -56 9-sil afluorendiyl bis
{ 1-[2- phwoyB/0258% 2- n- but yl phenyl )i ndenyl ] } zirconium diPaeEtisy2/18718
9-silafluorendiylbis { 1-[2-n-propyl, (2-isobutyl phenyl)indenyl] }
zirconium dinethyl; 5 9-silafluor end| yfbl s { 1-[2-isopropyl,

4- (2-isobutyl phenyl )| ndenyl] } zirconium dinethyl; 9-silafl uorendi yl bis {
1-[2-n-butyl, 4-(2-i sobutyl phenyl )i ndenyl] } zirconium dinethyl;

9-silafl uor @gla)ﬂllup ?‘}{h e{ﬁ d[]lzsﬁgg wi ztgzl(léré@ﬁ?}éwl ﬂﬁgrﬂﬁf }Hr&gﬁﬂﬂl ] }zirconi um

10 di net hyl
4- (2-1 sobut yigpbewgll ) i ndenyl ]) zirconium dinethyl; 9-silafluorendiylbis {

1-[2-tert-butyl, sohutyl phen den oni m di.met hyl ; 15
9-si |l af | uor g’hﬂlaﬂuﬁi@gw ?B;[h‘etﬁm Uti % - ?R}JHR}%EBHQW@F')Y dERRAN™Y  Zi r coni um
di met hyl ; ﬁg uorendl ylbis { 1-[2-n- propyl

4-(2-sec- butyl phényl )i ndenyl] }zirconium dinethyl; 9-silafluorendiylbis {
1-[2-§ sopr opysil aﬂzﬂle(eﬁdsﬁms{ﬂt{Qyplphyslm94(21nﬁmtepylp]1er§yl)zndeoyiﬂ|}Zlimonizm di met hyl ;
9-sil afl uorep d| %HEI s{ 1-[2-n-butyl, 4-(2-sec-butyl phenyl)indenyl])

zi rconi um 9- S|Iafluorend| ylbis { 1-[2-isobutyl,

4-(2-sec bUtQ‘i &%Bﬁéln)li yi2l I, aqni; Inde zirconium
9-sil afl uorendll yl bi s {y 1-T 2- sne%r Ztyq ISkgﬂrzﬂsec E%tyllﬁ)ﬁ]e}nill)l ndenyl] }

zirconi um diimethill ;  9-sil af | uor endi yl bi s{ 1-[2-tert-butyl,
;_1_ E g_ ;ﬁgngﬁd%%@nég@y @Ylgl éZIr%)}? ?2%?7; oidaﬂog)‘ﬁptﬁgwlhgde%yl]?élrc%gfu%pdI yl bi s{
10 dimethyl;
9-silafluorendiylbis{ 1-[2-n-butyl, 4-(2-1sopropylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{ 1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dimethyl;
15 9-silafluorendiylbis{ 1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]} zirconium
dimethyl,;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dimethyl,
9-silafluorendiylbis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]} zirconium
20 dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl}} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
30 dimethyl,
9-silafluorendiylbis {1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium
dimethyl,;



30 dinmethyl; 9-silafluorendiylbis { 1-[2-n-propyl,

4-(2-tert-butyl phenyl)indenyl] } zirconium dinethyl; W 03/002583

PCT/ US02/ W8 n38025857 9-sil afl uorendiylbis { 1-[2-isopropyl PCT/US02/18718
4-(2-tert-butyl phenyl)indenyl] } zi rcog%um di mret hyl; 9-sil afl uorendiyl bi s{
1-[2-n-butyl, 4-(2-tert-butyl phenyl)indenyl]) zirconium dinmethyl; 5
9-silafluorendiylbis { 1-[2-isobutyl, 4-(2-tert-butyl phenyl)indenyl] }
zirconium dinmethyl; 9-silafluorendiylbis { 1-[2-sec-butyl,

4-(2-tert-byt henyl) j.n I Zj, r.eoni di | i 9-.81:1 af | uor endi yl bi s
{ 1-[2-tert Eéb%fta@f‘?reﬁ‘-l@’-‘ QZ%%@: %—ﬁ%&%ﬁ%&x@ﬁ%%Z?fé%%‘?*ﬁ‘m 10 di net hyl ;
9-sil af |l uor gidetybi s { 1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl] }
zirconium dinethyl; 9-silafluorendiylbis{ 1-[2-n-propyl, .

4- ( 2- bi phenyrsiiafldenspdiylbisil rldonpigryl ﬂr@tlmyylp@ngl)méfﬂmdlv}rzaﬁ‘aﬂlwbi s{
1-[2-isopr O%Ynjgeth -(2- bi phenyl )i ndenyl]}zirconiumdinethyl; 15

9-sil afl uorendrytbi s{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium

di methyl ; 9-9sdilafilibrendigitds {y {BHsopropyd [ 2¢1-wobuty iphenyl)ifidenyi |priscoplun ndenyl | }
zirconiumdi et hyl; 9-silafluorendiylbis{ 1-[2-sec-butyl,

4- ( 2- bi phenyimetheny1 1} zi rconi um di nethyl ;  9-si | af | uor endi yl bi s{

1-[2-tert-but =( 2= hi: ohapy] )i nyl: i i Fme}tz .
9-sil afl uor ?tr%ilaglu Ileé%lyiljdlf(gqgﬁ{e%llwpqu(%(}bg}:t% engpgﬁdﬁheny:&ﬁmzliu?coni um
di met hyl ; 2@ifethyl;af | uor endi yl bi s{ 1-[2-n-propyl,

R e L B
9-si h@f | uor eupdbphBi s { 1-[2-n-butyl, 4-(2-a-naphthyl phenyl)indenyl] }
zirconium 25 dimethyl; 9-sil af_l uorendi yl bi s L 1-[2-isobutyl, _ _
4- ( 2- a- naphtonsilafnerendiyinsfd rigtspc-butnil.ricGnisabuty pherst igdenyd} drdoaimuor endi yl bi s
{ 1-[2-sec- %Li’rtngtlhyl;él' (2- a- napht hyl phenyl )i ndenyl] } zirconium
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
 dimethyl;
15 9-silafluorendiylbis{ 1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethy];
9-silafluorendiylbis { 1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
20 dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
25 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
30 dimethy];
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;



dinmethyl; 30 9-silafluorendiylbis { 1-[2-tert-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } zirconium dinethyl; W 03/002583

PCT/ US02/w6 038025858 9-sil afl uorendi yl bis { 1-[2-phenyl, PCT/US02/18718

4- (2- a- napht hyl phenyl )i ndenyl] } zi rcorgkum di mret hyl; 9-sil afl uorendiyl bi s{
1-[2-n-propyl, 4-(2-[3-naphthyl phenyl )i'ndenyl] } zirconium dinethyl; 5
9-sil afl uorend| ylbis { 1-[2-isopropyl, 4-(2-(3- napht hyl phenyl )i ndenyl ] }
zirconium dinmethyl; 9-silafluorendi yI bis { 1-[2-n-butyl,

g glzl g? | tor nﬂrﬁf/ﬂgﬁ%g ‘Yiblin{ge[n%é‘%}’ %’Bﬁﬁl‘{‘gﬁ Fﬂﬁ*’?ﬂgylﬂhgﬁ’lﬂ*}mﬁghﬂf%"“‘“&‘eny|] }
zirconium lmeihget hyl ; 9-silafluorendiylbis { 1-[2-sec-butyl,

4- (2- (3-napht hyl ph deny! d 9:sil afl di yl bi
{AT12 et o aﬂﬁoreeﬁ%w@{‘@en%ap%wyﬁ&%&%&%b}‘#’y‘mﬁwmndpnm},zgéq'»mﬁ‘rm “dimethyl;

15 9 silafl L&?Ih {ﬂghyl bi s{ 1-[2-phenyl,
4- (2- (3- naphthy enyl )i ndenyl ]} zi rconi um dinmethyl; 9-silafluorendiylbis {

1- [ 2- - pr opyd-silaftubiendiyitfis {1 of2cismtivioyt] Hiiryrt-putpipheytl)indenyl zicwniumm di met hyl ;
9-sil af | uor endi %ﬁbl s{ 1-[2-isopropyl, 4-(2-trifluoronethyl phenyl)indenyl]}
20 zi rconi urfigf =hy| 9-si | af | uor endi ylbis { 1-[2-n-butyl,

4-(2-triflu ) 'hClSiﬂjr
9-sil afl uor g}ﬁ[ﬁ?ﬁhgﬁéh&?ﬂyﬂ[lzﬁﬁggﬁﬁﬁ; %(22{6( 2-1 rllkd]g%l l}g}jr oma?%ym%ﬁ%lﬁyl )i ndenyl] }

zirconium diimetiyyl ; 25 9-silafluorendiylbis { 1-[2-sec-butyl,
g gI2| ;1[ : Ll)lrjce%%ra@i %éggl{yﬁﬂgg[ 2 2{1%3%9]&{%/ 24 ‘?‘gwpﬁfi‘r}ﬁh’g&&xﬁkﬂ{%’%&hw )i ndenyl ]
}  zhgconi uraig,gmg;p,hyl
9-silafluorendiylbis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
15 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl}}zirconium dimethyl;
20 9-silafluorendiylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]} zirconium
25 dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
30 9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]} zirconium
dimethyl;



9-silafluorendiylbis { 1-[2-phenyl, 4-(2-trifluoronethyl phenyl)indenyl] }
zirconium 30 dinethyl; 9-silafluorendiylbis{ 1-[2-n-propyl,

4- (2-tri rwOlgloesBy | phenyl )i ndenyl]) zirconium dinethyl; WOrA8HD02H83
PCT/ US02/ 18718 -59 9-sil afl uorendiyl b_i5§_{ 1-[ 2-isopropyl,
4-(2-trimethylsilyl phenyl)indenyl] } zirconium dinethyl;
9-silafluorendiylbis { 1-[2-n-butyl, 4-(2-trimethylsilyl phenyl)indenyl] }
zirconium dimethyl; 5 9-silafluorendiylbis { 1-[2-isobutyl,

g gI2| 211[ : lrjrg'; ?Y 1;%%/]}%&85*? n%d{)ll[g%glg%:@l]bﬁ%(z %J ﬁa&ﬂ%iﬂﬂﬁlﬂ@?ﬁ%}ﬁ}m 0p enyI )i ndenyl ]

} zirconi umdndetmﬂ,hyl 9-sil afl uorend| yI bis{ 1-[2-tert-butyl,
4-(2-trinmethylsilyl phenyl)indenyl]} zirconium 10 dinethyl; .

9-sil af | uor n%iaﬂpwieg lylbls{[lz[%fhewwl} z(Z(an%HhﬂH‘éﬁf}?wginH%ygﬁéHWWHdeny| ]}
zi rconi um P ; 9-silafluorendiylbis 1-[2-n-propyl, 4-(2,3

- di net hyl phenrgﬁ1 Adenyl]) zirconium dinethyl; 15 9-silafluorendiylbis {
1- [ 2-1 sopr opydilafldereRdig s {ref2Hiyoppomriy4-)2-Aawplthyphemilindoniy hzircdnivet hy| ;

9-si |l af | uor endi I is {I -[2-n-butyl, 4-(2,3-dinethyl phenyl)indenyl] }
zirconium d&imetKyl ;. o- silafluorendiylbis { 1-[2-isobutyl,

4- (2, 3-di WWiaﬂn&%M&)ylmﬂwld bn]ltyF'él[(Qq:‘i”-lhétHch ﬁle@yn&uem}mcomum

9-sil afl uorendiyl bi s{"1-[2-sec- but'y -di net hyl phenyl )i ndenyl ])

zi rconi um dimethply| ; 9 SI I af | uor endl yI b| s{ 1-[2-tert- butyI
o il ot uee h%ia@pgﬁg\éd‘%/ibisdﬁg& ]ﬁ%wlr&gﬂ ?z“aﬁh&l& ’%ﬂtf‘ H\}f‘f“nd‘enw ] 3
Zi I‘C(m’]l um  diimeibyl ; 9-silafluorendiylbis { 1-[2-n-propyl,
(2,3 4-tr |9n§}arf]l¥1!)1%2glr}lf tllg{lln[gesec Ib]uty% 4zz2r [(3:%aphthylphenyl)mdenyl]}21rcon1um
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dimethyl;
15 9-silafluorendiylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}
20 zirconium dimethyl;

9-silafluorendiylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}zirconium

dimethyl;
9-silafluorendiylbis{ 1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]} zirconium
dimethyl;

25 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}

zirconium dimethyl;

9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}

zirconium dimethyl;

9-silafluorendiylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}zircontum
30 dimethyl;

9-silafluorendiylbis{1-[2-n-propyl, 4-(2-trimethylsilylphenyl)indenyl]}zirconium

dimethyl,



di met hyl; 9-silafluorendiylbis { 1-[2-isopropyl,

4-(2, 3,4-trinmet hyl phenyl)indenyl] } zirconium 30 dinethyl;

9-sil af | vwoeado2sBhi s { 1-[2-n-butyl, 4-(2,3,4-trinethyl pheaylgsondony| ] }
zirconium dinmethyl; W 03/002583 PCT/Q?02/18718 -60 9-silafl uorendiyl bi s{
1-[2-isobutyl, 4-(2,3,4-trinethyl phenyl’yindenyl] } zirconium dinethyl;
9-silafluorendiylbis { 1-[2-sec-butyl, 4-(2,3,4-trimethyl phenyl)indenyl] }
zirconiumdinethyl; 5 9- silafluorendiylbis { 1-[2-tert-butyl,

4-(2,3,4-tri n i i i :

9-sil af uore9rTe a@(‘ E%nﬁ Ybigé[@%"rqéé/’r‘{%ﬁ’}l QE‘@%&%?‘W@%@ j3reomsm ]
zirconi um dhm@ﬂ@yl 9- S|Iafluorend|ylbis { 1-[2-n- propyl
4-(2,3,5-trinethylp hen I)|nd ].} zirconium 10 dj.net

9-si | afl uor @nsalaﬁpmegl{hy big{d- LZsrb%wbjbﬂrQ tmn{eﬁlyéﬂéflnheph%mw éﬁ?ﬂ“}‘i‘rﬂdenyl 1)
zi rconi um gr 9-sil afl uorendi yl bi s{ 1-[2-n-butyl,

4-(2,3, 5- trlnet ’phenyl )i ndenyl] } zirconium dinethyl; 15

9- si | af | uor énglafllubtendiylbi§ {A-[2siedhutyi| 4-(2-trimethylsilylphenyl)indenyl]} zirconium
4-(2,3,5-trip thg phenyl )i ndenyl]}zirconium dinethyl;

9-sil afl uor 9‘ is{ 1-[2-sec-butyl, 4-(2,3,5- tr|nethylphenyl)lndenyl])

zi rconi um ] :
21O U oL RKblend k126l ohal ik R ALK crconim

9- S|IafluoremmBQWbls{ 1-[ 2- phenyl ,

S RSSO ST N in B Sy BpagE D 1 1

9-si h@f | uor epglethybi s{ 1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium

di chl ori de;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl] } zirconium

dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dimethyl;
15 9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isobuityl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
20 dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl;
25 9-silafluorendiylbis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl}}zirconium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]} zirconium
30 dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
dimethyl;



9-silafluorendiyl bis 1-[2-n-butyl, 4-(2-nmethyl phenyl)indenyl]}hafnium
dichloride; 9-silafluorendiylbis{ 1-[2-isobutyl,

4- ( 2- met hwophemsB) | ndenyl ] }hafnium 30 dichloride; 9-sil aficaarsezrd$7ys bi s {
1-[ 2-sec-butyl, 4-(2-nethy|pheny|)indeg%l] } hafnium dichloride; WO

3/ 002583 PCT/ US02/ 18718 -61 9-silafludrendiylbis { 1-[2-tert-butyl,

2- met hyl phenyl )i ndenyl] } hafnium dichloride; 9-silafluorendiylbis{
2- phenyl, 4-(2-met hyl phenyl )i ndenyl]}hafnium dichloride;

R L

2- ethylpmgﬂmhylndenyl] }haf ni um di chl oride; 9-silafluorendiyl bis{

2-n-butyl, 4-(2-ethyl phenyl)ind haf di chlorid
il gf | 3o¥@rmla§lwﬁ§<pyém{){2e[%§%:bgm? r}ly(zi‘{} @?@%'ﬁwbwéﬁxnl%%uﬁayl ]} haf ni um

/

(

[

S

o

(

[

S

chl ori de; ndiyl bis { 1-[2-sec-butyl,

(2- ethylpheny 9|n€kg@$r } hafnium 10 dichloride; 9-silafluorendiylbis {
[2-4ert- bmglaﬂu&eﬁ&yﬂﬁi{w [Rhemnsblu)yil €34 trinethgiphienyh)indéryt]} or i de;

si | af | uor endi yl bi s{ L phenyl, 4-(2-ethyl phenyl)indenyl]}hafnium

chl ori de; Z“§m§WPéh¥@%W ndiyl bis { 1-[2-n-propyl,

(2-n-prop I f i rendi yl bi s
1-[ 2- |sop¥LﬁypH&%h?gﬂgﬂMlbd%ﬁp eﬂ§ygpﬁ%gﬁyﬁ?ﬁﬁﬁ%gﬁﬁ?ﬁ%ﬁhg?%hﬁgr|de
Sh:af|SOFEMdB&ybIS { 1-[2-n- butyI 4- (2-n- propyl phenyl )indenyl] } hafnium
chl ori de; Si | uor. {~1-12-1spbutyl,.. : .

(2-n- propyt %Hﬁﬂﬂ}re? Wh%#)}e[? "E‘PQ?’ ﬁu‘ﬂf?n% %‘2Bﬂ?tggphélyl)én%flygﬂlﬁﬁ8?lgﬂldi yl bis {
[ 21¢ec- butgyhethér ( 2- n propylphenyl)lndenyl] } hafnium dichloride;
silafluorendiy b|s 1-[2-tert- butz 4- (2-n-propyl phenyl )indenyl] }

af nium 25 9d$ll?lﬂll@n€ndile'1bls{1 [2-isopropyl, 4-(2,3

dimethyl;

0
4
1
9
di
4-
1-
9-
di
4-
1-
9-

di
4-
{

9-

di
4-
1-

9-

h

,3- trlmethylphenyl)mdenyl] }zirconium

9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dimethyl;
15 9-silafluorendiylbis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dimethyl;
9-silafluorendiylbis{ 1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
dimethyl; .
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]} zirconium
20 dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]} zirconium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
25 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}hafnium
30 dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;



O9-silafluorendiylbis { 1-[2-phenyl, 4-(2-n-propyl phenyl)indenyl] } hafnium
di chloride; 9-silafluorendiylbis{ 1-[2-n-propyl,

4- ( 2-i sopwopglopasenyl )i ndenyl] }hafnium dichloride; 30 PCT/US02/18718

9-sil afl uorendi yl bi s{ 1-[2-isopropyl, 4-1(2-i sopropyl phenyl )i ndenyl ] } haf ni um
di chl oride; WD 03/002583 PCT/ US02/ 18718 -62 9-silafluorendiylbis {
1-[2-n-butyl, 4-(2-isopropyl phenyl)indenyl] } hafnium dichloride;
9-silafluorendiylbis { 1-[2-isobutyl, 4-(2-isopropyl phenyl)indenyl]

haf ni um digh ide:.. 5 .9-si) af l.uor.endi i = ha-
11- (2-isopr op%f‘é)%élﬂgeg llyﬁﬂg ljtﬁ'%hég%%lugﬁ%ﬁe@mi é)l}e?lﬁé%dgl%gp?‘gﬁ lLn’cl)r endiyl bis {
1-[2-tert - bufiphloride; ( 2- 1 sopropyl phenyl )i ndenyl ] } hafnium dichloride;
20" onl ot bbb 42 et SRR RS RS ™ o

4-(2-n-butyl j i j hees j iyl bi s

1.1 2- T sopr opy o BIR e D) st et D Ren e Rt o'
9- si | af | uor ensilaflubiendiyltis { 12R2rRisopropyl, 4-42-€tyiphboyyingdrehy hdfnnokenyl ] } haf ni um
dichloride; 9-silafluorendiylbis { 1-[2-isobutyl,

4-(2-n- butylcgﬂé %indenyl] } hafnium dichloride; 9-silafluorendiyl bis{

1-[ 2- sec- butyyafthofedad 161!;‘{IYEQPIEI%HM,)J-M&HMbh&H}NI{HeHW[]}l%%i@in‘di'&l@éﬁ&e?
9-silafl uorendiyl bis 1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]
} haf ni um di&hiladluotadiydbis{ I-Rf isolorteln di(3Hetiysphenybihdenyhl hgfinjum dichloride;

oot oLl I G bt 65 B vorenai 1 o
10 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichlornide;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}hafnium dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]} hafnium
15 dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
20 9-silafluorendiylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]} hatnium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium
25 dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
30 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;



dichloride; 9-silafluorendiylbis { 1-[2-isopropyl,

4- (2-isobutyl phenyl)indenyl] } hafnium dichloride; 9-silafluorendiylbis {
1-[ 2- n- buwglo3/d2sg2- i sobut yl phenyl )i ndenyl] } hafnium 30 aiCzhiser/isies

9-sil afl uorendi yl bi s{ 1-[2-isobuty 92 i sobutyl phenyl )i ndenyl ]} haf ni um
di chl ori de; WD 03/002583 PCT/ US02/ 18718S -63 9-silafluorendiyl bi s{
1-[2-sec-butyl, 4-(2-isobutyl phenyl)indenyl]}hafnium dichloride;

9-si | af l uorendiyl bi S { 1 [2-tert-butyl, 4-(2-isobutylphenyl)indenyl] }

et R RS O3 R S B R BB o 1

1-[ 2- n- pr opydichiéride?- sec butyl phenyl )| ndenyl ] } hafnium dichloride;
9-silafl uorendi yl bi s{ 1-[2-isopropy 4-(2-sec-butyl phen f)i, ndenyl] }
haf ni um 10 %ﬁl&qﬂuerqné@ylblgilsprlé‘?blﬁbls éﬁ&lwm@/{phfnﬂ?nﬁ@fwul}i)l# nium

4- (2-sec- but j: gg | )i ndenyl ] } haf nium dichloride; 9-silafluorendiyl bis{
1-[2-1i sobuty {% sec- butyl phenyl )i ndenyl]}hafnium dichloride; 15

9-silafl uor eQ#siﬂayﬂubremd{ylHis{12[-23m-ﬂnt§tly4-(2-Zhopﬂ)pgmhextmmydqnhﬁ}ﬂycifjliiundenyI ] }
haf nium dic ({)1 -silafluorendiylbis { 1-[2-tert-butyl,
4- (2-sec- but ?}ﬁﬂré A )| ndenyl] } hafnium dichloride; 9-silafl uor endi yl bi s{

1-[ 2- phenyl ,9_di1dRioR& elmggﬂ [@h%ﬁydul,{lnﬂgﬂy bidppREMMDindyHh GATh Rk

9-sil afl uorendi yl bi s{ h- pro 2-teft-butyl phenyl ) ndenyl ]} haf ni um
di chl ori de; delotidd;| uor end| yl bi s{ 1-[2-i sopropyl,

4-(2-tert-b L&-gillm%pe\{ld ylblsd {elnél ;ll}en?]f QI 5msopg(|)pcyrl]ph%§1y mdenyl]}hafmum
10 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
15 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]} haftnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
20 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dichloride;
25 9-silafluorendiylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}hatnium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
30 dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl] }hafnium
dichloride;



25 9-silafluorendiylbis { 1-[2-n-butyl, 4-(2-tert-butyl phenyl)indenyl] }
haf nium dichloride; 9-silafluorendiylbis { 1-[2-isobutyl,

4- (2-t ertwbuspbskenyl )i ndenyl] } hafnium dichloride; 9-sipcafisoprsgmli yl bi s
{ 1-[2-sec-butyl, 4-(2-tert-butyl phenyl)3| ndenyl] } hafnium 30 dichloride;
9-sil afl uorendi yI bis { 1-[2-tert-butyl, "4-(2-tert-butyl phenyl)indenyl] }
haf nium dichloride; WO 03/002583 PCT/ USOZ/ 18718 -64 9-sil afluorendiylbis
{ 1-[2-phenyl, 4-(2-tert-butyl phenyl)indenyl] } hafnium dichloride;

9-si |l af | uor endj \W bi s{,. 1-.[ 2-n-pr l,, . 4+ (2: bi n haf ni um
di chl ori de; edq‘ﬂi%ﬂ“f’%f‘f‘%wt‘?‘%ﬁd@ﬁﬁ%@{y‘ﬁ‘%&%&%’ o Jind AR

4- ( 2- bi phenydigrilgg@ny! ] } haf nium di chloride; 5 9-silafluorendiyl bis{
1-[2-n-butyl, 4-(2-biphen |€I ndenyl ] } haf ni um di ch|.ori de;

9-si | af | uor e"n@iiaﬂuﬁt@{h)’iblf Zstéﬁrhuwl -2-{sobwiy hhery indeny Bhbatpiuant ni um
di chl ori de; eafl uor endi yl bi s{ 1-[2-sec-butyl,

4-(2-bi pheny | n ehyl ]} haf ni um di chl oride; 9-sil afI uor endi yl bi s{

1-[ 2- 4 er t - but-yflafludrenaiyibipfiefyphenyid e (9ijobaef pticun)aidety Fhafiéym
9-sil af | uor endi yl(g s{ 1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium
di chl ori de; 4e1@U4s:| af | uor endi yl bi s{ 1-[2-n-propyl,

4 (2- & napitdgk penylipmdan, yb%gnwsegubatvl?{ehsiﬁmd&ﬁnhéfnwend' ylbis {

1-[ 2-i sopropy nyl)i ndenyl haf ni"um di chl ori de;
O-si | af | uor ehichlgtide;s { 1-[2-n-butyl, 4-(2-a-naphthyl phenyl)indenyl] }

Zaz gi ;mnaéﬁt%ﬂ?fagi’forl Hﬁyﬂlﬂﬂgn Irl]%&l}rﬁg)gle?_%l bt)‘%ﬁﬁ)!}%l}}&ﬁﬂ&%?@ﬁ%%ﬁlnp%r endiyl bis {

1- [ 29¢ec- butgithioddd; 2- a- napht hyl phenyl Yindenyl] } hafnium dichloride; 20
si |l af  uorendi yl b| s{ 1-[2-tert-buty

9-
4- ( 2- a- naphtSsilathereptiylrstdnl2q-piat, ﬁr@rﬁecdautsﬂplmnm@delgd]s}haﬁmwOr endi yl bis {
1-[ 2- phenyl d1élhl<gr1da napht hyl phenyl )i ndenyl] }hafnium dichloride;

9-silafluorendiylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]} hathium
dichloride;
15 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]} hathium
20 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl] } hafnium
dichloride;
25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1 -[2;sec-butyl, 4-(2-tert-butylphenyl)indenyl] } haftnium
30 dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dichloride;



9-silafluorendiylbis { 1-[2-n-propyl, 4-(2-(3-naphthyl phenyl)indenyl]
}hafnium 25 dichloride; 9-silafluorendiylbis {1-[2-isopropyl,

4- ( 2- 0- napbtoawbyzeenyl ) i ndenyl ]} haf ni um di chl ori de; PCT/US02/18718
9-sil afl uorendiyl bi s{1-[2-n-butyl, % (3- napht hyl phenyl )i ndenyl ] } haf ni um
di chl oride; 30 9- S|Iafluorend|ylb|s{ 1- f2 i sobutyl,

4- ( 2- 0- napht hyl phenyl )i ndenyl ] } haf ni um di chl ori de; WO 03/ 002583
PCT/ US02/ 18718 -65 9- silafluorendiylbis { 1-[2-sec-butyl,

4- (2- ht h ' ide: i I di yl bi
112 Cert bord) amﬁ%&zfggﬁa%h‘%w R S o e 5
9-si | af | uor efi¢hlyide; S 1- [2 phenyl , 4 (2 ( 3- napht hyl phenyl )i ndenyl] }
haf ni um di chl ori de; 9- Iuorendlylbls{

4-(2-trifl u&%wﬂpﬁsﬁngw&wﬁly 2ntaewyv§ f‘r(afmplaﬁﬁlf/l)m%ewrlﬁmg’éum dichloride;

9-sil afl uor

4 (211 1 uoy HErRT O RGBT 4. bnhiens gdepy g, dictloride
9-silafl uor éﬁdlaﬂublea{ilylblﬁ{z Ii-lbbutyl,,4 -(2-biphenyl)indenyl]}hafnium dlCthI’lde
4-(2-triflu r O egglyibn%/é) [:2 g X} i??i)pﬂhléqugfl)lghgngll ?ﬁafgnum dichloride;

9-sil af |l uor

4-(2-trifluay thbﬁéhai}my{izupzrs@@rmyh,m@f _BipHERy 1 Fhdehl O h§iumldichloride;

9-si | af l uorendi yl bi s{
(2-trifludk @wtuhly:héiy@nyﬂ Iy Zﬁdﬁﬂwtﬂl}%(ﬁ -hipbenyldidsnlyH} hafaium dichloride;

o~ ri 1 uorOREURGRONARSATT SRR 1 it iodrpAl i dichloride

4-
9-s

4-(

9- si haf | uor engdiaflubiendiylbis Q- RHePiopyl, 4-(2-a-naphthylphenyl)indenyl hafnium

4-(2- trlfluoronethylpheny?)Pnde%?r]}hafmtﬁn:E% d?cM(NX]

9-si | af | uor ehdlgmdsi s{ 1-[2-n-propyl, 4-(2-trimethylsilyl phenyl)indenyl]
} ha
4-(

o SR i R AR Bk AR s

dichloride;
9-silafluorendiylbis{ 1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl}}hafnium

15 dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1 -[2.-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dichloride;

20 9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium

25 dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl] }hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;

30 9-silafluorendiylbis{1-[2-1sobutyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;



dichloride; 25 9-silafluorendiylbis { 1-[2-n-butyl,

4-(2-trimethyl silyl phenyl)indenyl] } hafnium dichloride;

9-si | af | vwoesdo2sbi s{ 1-[2-isobutyl, PCT/US02/18718

4- (2-trinmethylsilyl phenyl)indenyl]} haf&ggm di chl ori de;

9-sil afl uorendiyl bi s{ 1-[2-sec-butyl, 4-(2-trinethylsilylphenyl)indenyl])
haf nium 30 dichloride; 9-silafluorendiylbis{ 1-[2-tert-butyl,
4-(2-trinethyl silyl phenyl)indenyl] }hafnium dichloride; WO 03/002583

PCT/ US02/ 1871 f

4-(2-trinet hy§ aﬂlugﬁfé ﬁ‘é’ %‘?. f%é%%;’f’{“ }%‘g@ P%n%}hthﬁgﬁ%lg m’i‘f‘er‘y”}hafmum

9-silafl uoreimmhdn s{ 1-[ 2-n-propyl, 4-(2, 3- d| met hyI phenyl )i ndenyl ] } haf ni um
di chl ori de; si | af | i s

4- (2, 3-di mt%ﬁ}?@ﬁ%ﬁf}fiymﬂé @rf]x/‘}tﬁ’é‘f% %—Fé—ﬁ-d‘iae Bé@'l)‘@d%‘ﬁ 1afMendi yi bi s{

1-[ 2- n- but ylgicloide; 3- di met hyl phenyl )i ndenyl ] }haf nium dichloride;
9-silafluorendiyl brs{ 1-[2-isobutyl, 4-(2,3-dimethyl phen ﬁ)l ndenyl ] } haf ni um
10 dixhl ori desilaflugiendiylhisfleReihghil, 4-(2- Bina[phﬂs/édlebﬂt)lyﬂenylﬂ-}g n

- di et hyl phey: Il()) i.(ﬂedenyl ] } hafnium dichloride; 9-silafluorendiylbis {
1-[2-tert- bd{}% (2, 3-di net hyl phenyl )i ndenyl] } hafnium dichloride; 15

9- i | af | uor engiafubieniylbit @-RePNpyl, 4= AriBlusoRRARNHIASHk I aRG dm } haf ni um
dichloride; 9-silafl ulgrengl %I b?s pi, ([ZrlnuppopyPlM}b ?2 yIHRashm }

,4-trimet hyl%ﬁ‘é@ryde)l ndenyl] } hafnium dichloride; 9-si I af I uor endi y! bi s{

L1201 sopr OByl Ruyds bt ERAPERY W ISRA L SRR PR o1 0
4- (218, 4-tr |dmtld$tydephenyl )i ndenyl ] }haf ni um dichl ori de;

9-silafluorendiylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}haftnium
dichloride;

15 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}hafnium

20 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-trimethylsilylphenyl)indenyl] }hafnium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium
dichloride;

25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-trimethylsilylphenyl)indenyl] }hathium
dichloride;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium

30 dichlonde;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl]}hafnium
dichloride;



O-silafluorendiylbis { 1-[2-isobutyl, 4-(2,3,4-trinethyl phenyl)indenyl]
}hafnium dichloride; 25 9-sil afluorendiyl bis{ 1-[2-sec-butyl,

4- (2, 3, 4-woioapvisgs phenyl )i ndenyl ]} haf ni um di chl ori de; PCT/US02/18718
9-silafluorendiylbis{ 1-[2-tert-butyl, 4-(2,3,4-trinethylphenyl)indenyl]
haf nium dichloride; 9-silafluorendiyldbis { 1-[2-phenyl, 4-(2,3

, 4-trinmet hyl phenyl)indenyl] } hafnium 30 dichloride; 9-silafluorendiyl bis{
2-n-propyl, 4-(2,3,5-trimethyl phenyl)indenyl]}hafnium dichloride; WO

3/ 002583 P -87.9-5i |, 1
2,3,5-tr %Hﬁg%‘%ﬁ‘g&ﬁs{lln@&@f‘?} %g%ﬁ%fﬁ%qﬁggi%lhpor i )é.r]de[nél]?? a#‘l fhﬂor endi yl bi s

[2 n- butdydhloridef 2, 3 , 5-tri net hyl phenyl )i ndenyl] } hafnium dichloride; 5
ilafl di y! bi [ 2- buty 3,5-1 | d I
'fn?um”°&?2ﬁia§pp%§élyamgalr['g?q‘)a%p@Lar@{ab%g{etw%'n”@eﬂéﬁi}ﬁ%@' ndenvl]
2,3, 5- trldn%t ?/ phenyl )i ndenyl ]} hafnium dichloride;
i Iy
2

| af | uore is{ 1-[2-tert-butyl,

8, 5- t  i9witaiybyehdiylHiy il e nopirpdy 2462, raimetbylphemyllindedigt]} hafnium
il afl uor @%%(Fl s{ 1-[ 2-phenyl, 4-(2,3,5-trinethyl phenyl)indenyl ]
fnium didHIge 95|Iafluorendiylbis{ 1-[ 2- n- propyl,
2- net hyl @Jﬁfmh%feﬂé@lmé{]l}[bﬂf Bm?;rm (Q'mhﬁﬂ'lylpﬁb'ﬁyﬁmﬂbﬁ}ﬁf}wﬁﬁ&ﬂdl yl bis {
2-isopropyl, 4-(2-nnethylphenyl)indenyl] haf ni um “di'net hyl ;
i I afl uor eindﬂqxﬁdﬂ s{ 1-[2-n-butyl, 4-(2- rret hyl phenyl )i ndenyl ] } haf ni um

methyl SSRGS LSt I 2 SRR enaindeny b hatioen .

21¢ec- butqithlordel 2- rret hyI phenyl )i ndenyl ] } haf ni um 20 di et hyl ;

|
si | af l uorendi yl bi s - butz 4- (2- et hyl phenyl ;I ndenyl ] }
af ni um 9- s1laﬂuorend1y1bls 1 2 sec butyl 2.3 dlmethylphenyl)mdenyl] hafnium

[
/
(
1-
s
a
(
s
(
s
a
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s

}
1-
0
4-
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9
}h
4-
9-
4-
9-
}h
4-
1-
9-
di
4
1-
9-
h

dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dichloride;
15 9-silafluorendiylbis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl] } hafnium
dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
dichloride;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
20 dichloride;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl] }hafnium
dichloride;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
dichloride;
25 9-silafluorendiylbis{ 1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
dichloride;
9-silafluorendiylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl] } hafnium
30 dichloride;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}hafnium
dichloride;



di met hyl ; 9-silafluorendiyl bis{ 1-[2-phenyl,

4- (2- met hyl phenyl )i ndenyl ]} haf nium di methyl; 9-silafluorendiylbis {

1- [ 2- n- prwpyB/00248% 2- et hyl phenyl )i ndenyl] } haf ni um di net hplCT/USB518718
9-sil af | uorendi yl bi s{1-[ 2-i sopropyl, 4~ 2- et hyl phenyl )i ndenyl ] } haf ni um
di met hyl ; 9-silafluorendiyl bis{ 1-[2-n-butyl,

4- (2-et hyl phenyl )i ndenyl ]} hafniumdi nmethyl; 9-silafluorendiylbis {

1-[ 2-isobutyl, 4-(2- ethylphenyl)indenyl] } haf ni um di net hyl ;

9-si | af | uor gndi SBC ) i fnium

di met hyl ; sda a?ﬁe IdlSé(Il [?15(2#8}{}’1{‘5%% é,%ﬁ?h{ﬁﬂﬁ&%ﬂﬂ)%d&%ﬁﬂ%ﬁn}m

4-(2- ethylpmwmmﬁdaMenyl]}hafnlum(hnEthyI 30

9-silafl uorendiyl bi s 2- 2-eth | ).i.nden haf ni um

di net hyl ; @-slatlgeren g:%ﬂ,lg 20- éut{yl 1= (%23_,571&;%/1 y]lp gn}?l)mdenyﬁ}l]la}fmum
4-(2-n-prop%i§p&ﬂ%4)lndenyl] } hafnium dinethyl; WO 03/002583

PCT/ US02/ 1871 8 9-silafluorendiyl bis{ 1-]2- |sopropyl

4- ( 2- n- pr opy-gih@oytehdiytianil - [R}iketfuty 1p4A(2, aJSmrﬂeyhylpl&nsl)itﬂéﬂly]ﬁmeﬁﬂiml bi s{

1-[ 2-n-butyl, ?~§£%n-propylphenyl)indenyl]}hafniun1 di methyl; 5

9-silafl uor ﬂ1?7 s{ 1-[2-isobutyl, 4-(2-n-propyl phenyl)indenyl] }hafnium
di met hyl ; 9-gsiil@lbrpasndiml I]tZLs%é ~bhityll &4- @e§SQHB%{hylphenyl)mdenyl]}hafmum

4-(2-n- propylphenyl)lndeny } haf i um 9-sil af I'uorendi yl bi s
1-[2-tert- buh@ﬂqnma(Z n- propylphenyl)lndenyl] }hafnlun1 10 di et hyl ;

R O i e e

4-(21(i,sopromg¢ | )i ndenyl ] } haf ni um di net hyI 15 9-sil afl uorendl yl bis {
1-[2-isopr og% 2- 1 sopro yl phenyl ndenyl haf ni um __di nmeth
9-si | af | uor ﬁlaﬁlnmegfhylhlf{z -Mhenyl, 4 (52tr1nsf6 lawyaﬁéwylj}h@émww ] "Yhaf ni um

di met hyl ; 9 + ‘%fA yorendi yl bi s{ 1- [2 i sobutyl,
4- (2-i sopropy enyI )i ndenyl ]} haf nium 20 dinethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4- (2-methylpheny1)1ndenyl]}hafnium

dimethyl;
15 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl] }hafnium dimethy];
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}hafnium
20 dimethyl,;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]} hafnium dimethy]l;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}hafnium dimethyl;
25 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl] } hafnium dimethy]l;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl] }hafnium dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]} hafnium dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium dimethyl;
30 9-silafluorendiylbis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl}}hafnium dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dimethyl;



O-silafluorendiylbis { 1-[2-sec-butyl, 4-(2-isopropyl phenyl)indenyl] }

haf nium dinethyl; 9-silafluorendiylbis 1-[2-tert-butyl,

4- ( 2-i sopwopglopgsenyl ) i ndenyl ]} haf ni um di net hyl; 25 9-sil aCirsosmiiy| bi s {
1-[ 2- phenyl, 4-(2-isopropyl phenyl)i nde%l ] } hafnium dinethyl;
9-silafluorendiylbis { 1-[2-n-propyl, 4-(2-n-butyl phenyl)indenyl] } hafnium
dimethyl; 9-silafluorendiylbis { 1-[2-isopropyl,

4-(2-n-butyl phenyl )indenyl] } hafnium 30 dinmethyl; 9-silafluorendiylbis {

1-[ 2-n-butyl, .4+ 2-n-but.yl.pBenyl )i nd I ' j WD 03/ 002583
peri usoz/ 167 BRSPSl P Lo b R g b

4- (2-n- but ylgalemyl;) i ndenyl] } hafnium dinmethyl; 9-silafluorendiylbis{

1-[ 2-sec- bu'éqxl_ 4- (2-n-hutyl phenyl )i ndenyl ]} haf ni.um g'b]met hyl; 5

9-silafl uor Elaﬂluﬁie&{hylb"[{é:[tzék‘bu%bt“y@,‘n'ﬁmm e ingesn %f?iuﬁﬂenyl ] } haf ni um
di met hyl ; 9-&%‘[3@5,{.u0r endiylbis { 1-[2-phenyl, 4-(2-n-butyl phenyl)indenyl] }
haf ni um di met hyl'; ” 9-sil afl uorendiyl bi s{ 1-[2-n-propyl,

4- ( 2-35 sobut W-ghdlngtendiyttasnil R} ibatiuty lu4a(2-diprepHiyhenyDhdendi yhafdiwar endi yl bi s {
1-[2-isopropyl, 4-(2-isobutyl phenyl)indenyl] } hafnium dinethyl;

9-si | af | uor WAFWbi s{ 1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyi]}haf ni um

di methyl ; 9-gsj; L LpLRE-bhryll - BRPYSpHiphenyl)indenyl |} hafni
4- (2-i sobut ﬁ%‘ﬁ?‘%‘bﬁ*ﬁ ?ﬁ%% ']9} Re-bhiyl 25 (28RN ey ndli v bi s
1- [ 2- sec- butdpngthgl; ( 2- i sobut yl phenyl )i ndenyl] } hafnium dinethyl;

oot o Sl B St Pt R R TSRO RT R 1 )
4- (214 sobut ydipbgyy! ) i ndenyl ] } haf ni um di et hyl ;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}hatnium
dimethyl;
15 9-silafluorendiylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethyl,
9-silafluorendiylbis{ 1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]} hafnium
20 dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{ 1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]} hafnium
dimethyl;
25 9-silafluorendiylbis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyli]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl] }hafnium
30 dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]} hafnium dimethyl;



9-sil afl uorendi yl bi s{1-[2-n-propyl, 4-(2-sec-butyl phenyl)indenyl]}hafnium
dimethyl; 9-silafluorendiylbis { 1-[2-isopropyl,

4- ( 2- sec-wotoglogsenyl )i ndenyl ] } hafnium dinethyl; 25 9-sipcafusoprsemii yl bi s
{ 1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl] } haf ni um di met hyl ;
9-silafluorendiylbis { 1-[2-isobutyl, 4-(2-sec- butylphenyl)lndenyl] }

haf nium dinethyl; 9-silafluorendiylbis { 1-[2-sec-butyl,

4- (2-sec-butyl phenyl )indenyl] } hafnium 30 dinethyl; 9- silafluorendiylbis

{ 1-[2-tert C hgnyl )i di met hyl ; WO
03/ 002583 P@%%eﬁ%% s ‘%ﬁdtﬂr lﬂ‘}aﬂ?dg Héqyp. '}sdePﬁangrm‘ Reny! | Y

4- (2- sec- butdimpthehyl ) i ndenyl] } hafnlun1 dlnethyl 9- S|Iafluorend|ylbis {
Pt At e TR DI A A A L
4-(2-tert-buygy % ?pnyl)lndenyl]}hafnlun1 di met hyl ; 9-silafluorendiylbis {
1-[2-n-butyl, 2-tert-butyl phenyl)indenyl] } hafnlun1 di net hyl ;

9-si | &f | uor e%silaﬂubrmd{yll:ﬂls{[mﬁl-tsnkhmyl 4- (Zrn(tﬁltstlphﬁnybutdyhxih}é)ﬁﬁill)mndenyl 1}
haf ni um 10&? O-silafluorendiylbis { 1-[2-sec-butyl,
4-(2-tert-b 9F§W nyI)|ndenyI] }hafnium dinmethyl; 9-silafluorendiylbis

1-[2-tert-b - | 5 15
9-sil afl uor eu;r;?iﬁll aﬂuglregla?’hﬁg{tl [%%Héh?hﬂf{! &?ﬂgwﬁt%l%?ﬁgﬂiwlﬁgieﬁ%l haf ni um

di met hyl ; 9- %SII@mbmde’Hds{yll-Brlsp{omzl [42(2ras<pirm§qdyhenyh)u(dznﬂ|] yn) i ndenyl ] }

hafniun1d| ?{ hl 9-sil afl uorendiyl bi s{ 1-[2-isopropyl,
4- ( 2- bi phen ?% 35ny|]}hafniun1dinethyl; 9-si|af|uorendiy|bis{

1- [ 214- but yl9-siffludrdadRitaapl-2hiseiaopy1] 3-izdfisobumighenshingtnyl]} hatfnium
dimethyl;
9-silafluorendiylbis { 1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl] }hafnium
dimethyl;
9-silafluorendiylbis { 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} hafnium

15 dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;

20 9-silafluorendiylbis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis {1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethyl;

25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]} hatnium
dimethyl,;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethy]l;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium

30 dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethyl;



20 9-sil afluorendiyl bi s{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}hafnium
di net hyl ;
} haf ni umwormsss 9-sil af | uorendi yl bi s{ 1-[2-tert-butyl PCT/US02/18718
4- (2- bi phenyl )i ndenyl] }hafnium di neth b; 9-sil af | uorendi yl bi s{
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15

20

25

30

9-silafluorendiylbis { 1-[2-sec-butyl, 4-(2-biphenyl)indenyl]

4- (2- bi phenyl )i ndenyl] }hafni um di et hyl ;

-silafluorendiyl bis{ 1-[2-n-propyl, 4-(2-a-naphthyl phenyl)i ndenyl ]
haf ni um 25 di et hyl ; 9 silafluorendiylbis { 1-[2-isopropyl,

RS P B g e =

Qhﬂe&®b|s { 1 [ 2- |sobutyl, 4 (2 a- naphthylphenyl)lndenyl] }
met hyl; WO 03/ 002583 PCT/USOZ/é } g |Ia | uor endi yl bi s{
SysilatlgorendiyIbigidne iy Promeh ¢+ G riadrbriiiphenypind ]}BP Myl ;
%ﬂﬁﬁ%&pls { 1-[2-tert-butyl, 4- (2 a- naphthylphenyl)indenyl] }
nmet 7 5 0- S|Iafluorend|ylb|s{ 1-[ 2- phenyl,
t%ylaﬂhenyndﬁyﬂhd{dn[xll-lh}maﬁ)ﬂl A1 -taoti- by Iphbny] Brdeny B3 hafoiuendi y1 bi s {
éh@ 4-@2-(3-naphthy|pheny|)indenyl] } hafnium dinethyl;

PYBi s{ 1-[2-isopropyl, 4-(2-(3-napht hyl phenyl )i ndenyl ]

haf ni um 1Q._diRbRybiyIsls QL ai- bt}ﬂﬁr ar@thhmu%{lpﬂenbgmaemmhfmu

hthylphenyl)lndeny ]} haf ni um di'net ; 9-s1'l af | uor endi yl bi s{
ydimethyl;2- ( 3- naphthylphenyl)lndenyl]}hafnlun1 di met hyl; 15

?ﬂ{fﬁﬂﬂ@ﬂé’lyﬁ %ﬁeﬁy‘ﬁﬁ"ﬁ’gg’ (%J e bl&?'lr%lfm mdeélygl} ]il%fuluuor endi yI bis {

uﬁmhmyp (2 (3- naphthylphenyl)lndenyl] } hafnium dinethyl;

endi yl bi s 1-{ phe 4- (2- (3- napht hyl phenyl )i ndenyl ] }
9- sﬂaﬂuorendlylbls 1- [2 sec- butyl 4-(2-tert-butylphenyljin enyl]?/

afnium
dimethyl;

9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;

9-silafluorendiylbis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;

9-silafluorendiylbis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]} hafnium dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-biphenyl)indenyl] }hafnium dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]} hafnium dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
dimethyl;

9-silafluorendiylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dimethyl;

9-silafluorendiylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dimethyl;

9-silafluorendiylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}hathium
dimethyl;



20 di net hyl; 9-silafluorendiyl bis{ 1-[2-n-propyl,

4-(2-trifluoronethyl phenyl)indenyl]}hafnium dinethyl; 9-silafluorendiylbis
{ 1-[2-iswproopydss3 4- (2-trifl uoronet hyl phenyl)indenyl] } hatcaiuser/18tisret hyl ;
25 9-silafluorendiylbis{ 1-[2-n-butyl, 4-(2- trlfluoronethylphenyl)lndenyl]
}haf ni um di met hyl; 9- S|Iafluorend|ylb|s { 1-[2-i sobutyl,
4-(2-trif|uoronethy|phenyl)lndenyl] } hafnium dinethyl;
9-silafluorendiylbis { 1-[2-sec-butyl, 4-(2-trifluoronethyl phenyl)indenyl]

} hafnium 30_dj i dr 1St I e el AT -

4-(2-trifl ﬁ%ﬁ%ﬁ@%k&tﬂ?{‘) PI tér'?& L fﬁa%i B%h§ﬁ’?‘%‘£e’a¥%§ﬁ?{n99\g'%%‘}‘8’oz583
PCT/USOZ/lSZﬁBwﬂWVZ 9- silafluorendlylbls { 1-[ 2- phenyl,

4-(2-trifluoro thyI nde

9-sil af | uor efidt agﬂusreél l[l@ T Zp‘iea%&l %r?%ag P%P mwwaﬂéh%fpwhdenw 1)
haf ni um di ng %1M{ 5 9-silafluorendiyl bis 1-[2-isopropyl,

4-(2-trimethyls yIphenyI)|ndenyl]}hafnlun1 di net hyl ; 9-si|af|uorendiy|bis
{ 1-[2- n- but9skijafioteddiylbisfit-Fyphenyly BB enydphithydgheny Dindbamf Bhafmundi met hy| :

9- S|Iafluore di is{ 1-[2-isobutyl

4-(2- trlnet ﬁ\glphenyl)lndenyl]}hafnlun1 10 di net hyl ;

9-si | af | uor @ﬁ'la\ﬂu’@fe%{hylblﬁ Y4 2 p-naphthylphenyl)indenyl]} hafnium

4- (2 trimethylsil Iphenyl |ndeny }ha ni um 3, % 9-sil afl uorendi yl bi s
{ 1-[2-tert %UEQW' 4-(2- trlnethyIS|IyIphenyI)lndenyI] } hafnium dinethyl;
15 9-sil afl Al i ndenyl

} haf ni um d:@nﬁf%}puloyenglﬁ? E{a 251(%)? 1162 I{a%h{}%iprﬂ%%)?%né ny}’]}Rﬂﬁﬁ}ﬂ) /]
4-(2,18- dlnetmykpb@nyl)lndenyl] }hafnlun1 di et hyl ;

9-silafluorendiylbis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium

dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]} hafnium
dimethyl;

15 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dimethyl;

9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
20 dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl}}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]} hafnium
dimethyl;
25 9-silafluorendiylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indeny!]}} haftnium
dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]} hafnium
30 dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}hafnium
dimethyl;



ilafluorendiyl bis{ 1-[2-isopropyl, 4-(2,3-dinethyl phenyl)indenyl]

haf nium 20 dinethyl; 9-silafluorendiylbis{ 1-[2-n-butyl,
2, 3- diwetobpbskenyl ) i ndenyl ] } haf nium di met hyl; 9-si | af lPa@rESad1871$i s{
2-isobutyl, 4-(2,3-dinethylphenyl)indenyl]} haf ni um di net hyl ; 25
|Iafluorend|ylb|s{ 1-[ 2-sec- butyl,
2, 3-di met hyl phenyl )i ndenyl ] } haf ni um di net hyl ; 9 sil afluorendiyl bis {
2-tert-butyl, 4-(2,3 -dinethyl phenyl )| ndenyl ] haf ni um di net hyl ;

S
a
(
[
S
E
R fm%**{@h@“%;?mﬁ&w}hmw 1
(/2, 3, 4/ t ridimethyl; phenyl )| ndenyl ] } haf n| um di met hyl ; WO 03/ 002583
CT/ US02/ 18718, -73 9-si di yl |, :
(2,3, 4- trlg?‘fé‘ﬂarﬂ}‘Pfﬂ‘?éWit? ﬁalni}g‘giireq%ﬁyh&*tﬁﬁ{ﬁhyl%é’ e m%yé]}i‘%fm%r endi yl bi s
1-[2-n- buty %, (2,3 ,4-trimethyl phenyl)indenyl ] } haf ni um dinethyl; 5
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dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2-trimethylsilylphenyl)indenyl] }hafnium
dimethyl;
15 9-silafluorendiylbis{1-[2-phenyl, 4-(2-trimethylsilylphenyl)indenyl] } hafnium
dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]} hafnium
20 dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl] } hafnium
dimethyl;
25 9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
9-silafluorendiylbis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
30 dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl] }hafnium
dimethyl;
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dimethyl;
9-silafluorendiylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl] } hafnium
dimethyl;
15 9-silafluorendiylbis{ 1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]} hathium
dimethyl;
9-silafluorendiylbis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]} hafnium
dimethyl;
9-silafluorendiylbis {1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]} hafnium
20 dimethyl;
9-silafluorendiylbis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl] } hafnium
dimethyl;
9-silafluorendiylbis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl] } hafnium
dimethyl;
25 9-silafluorendiylbis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl] } hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium
30 dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
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dichloride;

dimethylamidoboranebis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
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dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl}} zirconium
dichloride;

dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl}}zirconium
dichloride;
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di et hyl awdasbasshebi s{ 1-[2-n-propyl, 4-(2-n-butyl phenyl pcmasoyig71§
zirconium 20 dichloride; dinethylam daoboranebis{ 1-[2-isopropyl,

4- (2-n-butyl phenyl)indenyl]}zirconi um 'dichloride; dinethylam doboranebis {
1-[2-n-butyl, 4-(2-n-butyl phenyl)indenyl] } zirconium dichloride; 25
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4- (2-3 sobut wlmbthygahydcmdmnﬁbﬂs{ }-[Znfpoomyil 142 -diopioipplpheley)isdenyl] } zirconium

di et hyl am %oaﬁra ebi s 1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl] }
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zi rcgpi um  diighbixded; de;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
15 dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]} zirconium
20 dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium
dichloride;
25 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
30 dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dichloride;



15 di net hyl am doboranebis { 1-[2-n-propyl, 4-(2-sec-butyl phenyl)indenyl] }
zirconium dichloride; dinethylam doboranebis { 1-[2-isopropyl,

4- ( 2- sec-wotoglopgsenyl )i ndenyl] } zirconi um di chl ori de; PCT/US02/18718

di met hyl am dobor anebis { 1-[2-n-butyl, .4-(2-sec-butylphenyl)indenyl] }
zirconium 20 dichloride; dinethylam doboranebis { 1-[2-isobutyl,

4- (2-sec-butyl phenyl)indenyl] } zirconium dichloride;

di met hyl am dobor anebi s{ 1-[2-sec-butyl, 4-(2-sec-butyl phenyl)indenyl] }

£SO L Y SR8 NG o A
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di met hyl am qglgsaqebis { 1-[2-isopropyl, 4-(2-tert-butyl phenyl)indenyl] }
zi rconi um di chl ori de; WO 03/002583 PCT/ US02/ 18718 -77

di et fiyl am dbimethyteeiidegbdrariebfs?1 fi2-nchupyl, 442 {dbtiyiphebyl)ptierhdl}girganmeeny| ] }
zi rconi um g{ qlqiide; di et hyl am doboranebis { 1-[2-isobutyl,
4-(2-tert-b ‘Schffh fyl )indenyl] } zirconium dichloride; 5

di met hyl am dpRem3neRisbdradkbis? 1 $BEsoBUEY, 4-(2d OBt hér?@}x'ﬁ' déh dcbniuadenyl |}
zirconiun1diqh|g?ide; dinetﬁﬁlgnidob3¥angbis {&?_[ -tert?gﬁ?yl,

4- (2-tert-bulishlgmdayl )i ndenyl] }  zirconiumdichloride;
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4- (24fi phenydighilod@ny! ] } zirconium dichloride; dinethylam doboranebis{ I-

[2-1sopropyl dimgt-h(yIZa-rrlx)iicicF))l?oerQr}(elbzsi{ ?—?g-?grL-Lgltylz, i4r-(%9 Q(i)blillrtr}]/lphenyl)indenyl] }zirconium
dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;
15 dimethylamidoboranebis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;

dimethylamidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}}zirconium
20 dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]} zirconium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dichloride;
25 dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
30 dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}

zirconium dichloride;
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1-[ 2- phenyl, 4-(2-biphenyl)indenyl] } zirconium dichloride; 25

di met hyl am - ) nyl

o et ! o RO Sukb TA PR 1 i oy RO ) )
4- (2- a- naphtdistiptidsny! ) | ndenyl ] } zirconiumdi chl ori de;

di met hyl am dobor anebi s tyl, 4-(2-a-napht h phen i ndenyl] }
zi rconi um Sbméihé’H‘IHBF‘?l?%ane&i%{ét[%woéﬁyad‘b@rfﬁﬁébitbélplﬁe )rziemgiwwmum
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di met hyl am dobor ane [2-tert-butyl, 4-(2-a-naphthyl phenyl)indenyl] }
zi rconi um d%ﬁ‘ff’%‘t“l"b‘gc hig lﬂﬁ rret hyI ani dobor anebi s { 1-[2-phenyl,
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zi rconi um dlmbmmnd@phldrldﬁt hyI am dobor anebl s{ 1-[2-isopropyl,
di ot by am dUBEPR R eorSeP Rk apg 2 SR SRR F DN greneiamy 1
zircomi um diighbedd: de;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
15 dimethylamidoboranebis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}zirconium
20 dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
25 dimethylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indeny!]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl}}
zirconium dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
30 dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}

zirconium dichloride;



di met hyl am dobor anebis { 1-[2-isobutyl, 4-(2-(3-naphthyl phenyl)indenyl] }
zirconiumdichl oride; 15 di net hyl am doboranebis { 1-[2-sec-butyl,

4- ( 2- ( 3- mpthyisphenyl )i ndenyl] } zirconiumdichloride; PCT/US02/18718

di met hyl am doboranebis { 1-[2-tert-but %1 4- (2- (3- napht hyl phenyl )i ndenyl] }
zi rconi um di chl ori de; dinethyl am doboranebi s{ 1-[2-phenyl,
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4-(2-trifl ugfﬁ(gimst yl phenyl )indenyl] } - zirconiumdichloride; W 03/002583
PCT/ US02/ 18 180Ny di et hyl ani dobor anebi s{ 1-[ 2- phenyl ,
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dimethylamidoboranebis {1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
15 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]} zirconium
20 dichloride;
dimethylamidoboranebis{ 1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]} -
zirconium dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
25 dimethylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
30 zirconium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-

zirconium dichloride;



zi rconiumdi chl ori de; dinethyl am doboranebis { 1-[2-tert-butyl,

4- (2, 3-di net hyl phenyl )i ndenyl] } zirconiumdichloride; 15

di et hyl awpdalasanebi s{ 1-[ 2- phenyl, PCT/US02/18718
4- (2, 3-di et hyl phenyl )i ndenyl ]} zi rconi_%n di chl ori de;

di et hyl am dobor anebi s{ 1-[2-n-propyl, '4-(2, 3, 4-tri net hyl phenyl )i ndenyl ]}
zirconiumdi chl ori de; dinethyl am doboranebis { 1-[2-isopropyl,
4-(2,3,4-trinmethyl phenyl)indenyl] } 20 zirconiumdichloride;

di met hyl am debor anebi 1.1 2- 05 b - Lol net hyt | )i ndenyl] }
zi rconi um di%gIHF%'V |a8}é‘?§od’;;mrrgp{§@ 'Ezrﬁp @%ﬁ%rzlaﬁze%ﬁ}su%j{bo‘}q%{“ﬁ?iﬁ <0 H{z@ﬁm’}

4- (2, 3, 4-t r iZrebiivinpieniyligd; ndenyl ] '} zirconium di chl oride; 25

di met hyl am dobor anebi s { 1-[2-sec-butyl, 4-(2,3,4-trinethyl {)henyl )i ndenyl ]
}  zirconi urﬁlmﬁ%\mlamld@@fmbﬁél-Iﬁ?yrpaﬂrmi/cylsb%ﬁ%%-éﬁn%th{'lpher[ﬁ)u@@mf lbut yI |
4-(2,3,4-tri P )d.ndenyl] } zirconiumdichloride;

di met hyl am &gﬁélpéllﬁle ?Ig&l{dél- [ 2- phenyl, 4-(2,3,4-trinmethyl phenyl)indenyl] }
30 zi 5 coni urdigethplaatideterargbizel -[BHiseptopeh dr@rBedinetiylgheh2bmdpuyd By | |
4-(2,3,5-trimet hyl pher]yl,%i ndenyl] } zirconiumdichloride; WO 03/002583
PCT/ US02/ 18 ZAtgoniumslichipidesy | ami dobor anebis { 1-[2-i sopropyl ,

4-(2,3,5-trig i 1Y»_|._ 12&_2; Ql'nH i - i : . .
di met hyl am é%%%@?r?‘eaﬂl S iadfﬁ ng# lt}ut%u?f 5?2 3?&51?{p§§ﬁn}g{lfﬁd>}ﬁgﬂ}ézﬁw)ﬁur%enyI 1 }
zi r coni um dididhlandede; 5 di net hyl am doboranebis { 1-[2-isobutyl,

gl gng,t ﬁyisatnr %%&éhg‘ﬁ&@%l{“}f{fgﬁgﬂﬁgohﬂ% :4[&?1 ‘I(lélm%hd}gp hépg%‘gﬁépflyhenyl )i ndenyl ]
} o zig coni updbginAditiglesiddi met hyl am doboranebis { 1-[2-tert-butyl,
4-(2,3,5-trinethyl phenyl)indenyl] } 10 zirconiumdichl oride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
15 dimethylamidoboranebis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
20 zirconium dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
25 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}
30 zirconium dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}

zirconium dichloride;



di met hyl am dobor anebis { 1-[2-phenyl, 4-(2,3,5-trinethyl phenyl)indenyl] }
zirconiumdi chl ori de; di nethyl am doboranebis { 1-[2-n-propyl,

4- ( 2- met hwbphemss) i ndenyl] } zirconium dinmethyl; 15 di meteloyleor/dkybor anebi s
{ 1-[2-isopropyl, 4-(2-methyl phenyl)i ndgnyl ] } zirconium dinethyl;

di met hyl am dobor anebis { 1-[2-n-butyl (2-met hyl phenyl )i ndenyl] }
zirconium dinethyl; dinethylam doboranebis { 1-[2-isobutyl,

4- (2-met hyl phenyl )i ndenyl] } zirconium 20 dinethyl; dinmethylam doboranebis

1ot 755 G P LA
4- ( 2- met hyl %@@M[ladd;gggme] }zirconium dinethyl; 25 di nmethyl am dobor anebi s{
1-[ 2- phenyl, dbm 151:31 met hyl henyl |ndenyli(2| rconi um di net hyl ;

e

di net hyl ani H@bd@bO{ar@b{Sﬁl-rﬁz-erl %3<Szrlmq&wlm}weﬁwnﬂwé]ény| ]}
zi rconi um thyI am doboranebis { 1-[2-isopropyl,
4-(2-ethyl phzérﬁo 1?%%%@%? ’} zirconium 30 dinethyl; dinethyl am dobor anebi s

{ 1-[2- n- butditheth$lafrddstidraepRENY2-Isobaeny-(2,3,5 zﬂlmemipuenyl)iﬁcrmpljyl WD
03/002583 PCT/ US02/ 18718 -81 di net hyl am doboranebis { 1-[2- |sobutyl
4- ( 2- et hyl pﬂérﬁyml)lmrfa@lﬂw«}e} zi rconium dimethyl; di methyl ani dobor anebi s {

e e R R
zi rconi um ctummlhml dlcldomiaet hyl am dobor aneb| s 1-[ 2- phenyl,
4oty eSS BT Sonim, By 0L ted . dopr anedi
10 zirconium dichloride;
dimethylamidoboranebis{ 1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
dimethylamidoboranebis {1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
15 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylamidoboranebis{ 1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis {1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
25 dimethylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;



10 di net hyl; di met hyl am doboranebis { 1-[2-isopropyl,

4- (2-n-propyl phenyl )i ndenyl] } zirconium dinethyl; dinmethylam doboranebis
{ 1-[2-n-wotoglop2543 ( 2- n- propyl phenyl )i ndenyl] } zirconi um pdiTrmesotyd718 15

di met hyl am dobor anebis { 1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl] }

zi rconi um dinethyl; dinet hyl ani dobor affébis { 1-[2-sec-butyl,

4- (2-n-propyl phenyl )i ndenyl] } zirconium dinethyl; dinmethylam doboranebis
{ 1-[2-tert-butyl, 4-(2-n-propyl phenyl)indenyl] } zirconium 20 dinethyl;

di et hyl am dpbor anebi 1. [ 2-phenyl , . 4- (2-n-pr opyl phe i ndenyl

zi rconi um éﬁ‘i’?ﬂhﬁ[}ﬂ‘d@"%@eh%ﬁE'E?'élstﬁ%ﬂ'l’yhr‘\‘é f?ﬁ){lgﬁq"{;@[ﬁi—eﬁg Icf’mumy b

4-(2-1i soprogmngmgﬁyl )indenyl] } zirconium dinethyl; 25

di met hyl am dobor anebi s { 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl] }

zi rconi um didimethylamidobesarehisa bl deerobutnle Bi(3-efhylplienyhindemy}]} zirconium

4-(2-1sopr Om{l t}l1lepyl )indenyl] } zirconium dinethyl; dinmethylam doboranebis
{ 1-[2-isob VF y4-(2-i sopropyl phenyl )i ndenyl] } zirconium 30 dinethyl;

di met iyl am diipethgReliborankb{s21 $Beerbbiityl, 4-(2-ctid piscaphpayhyi Nefyéniumdeny| ]}

zi rconi um di net hyl ; WO 03/002583 PCT/ US02/ 18718 -82 di net hyl am dobor anebi s
{ 1-[2-tert-Bueyiyl; 4- (2-i sopropyl phenyl )indenyl] } zirconium di met hyl ;

di met hyl am j - hel Py : oo

4-(2-isopr og@ﬁgﬁgﬁﬁ?ﬁ%gen%ﬁf??%%n il’u4m(2 %P%%P%%l%lndgnﬁll]hzéﬁcﬁ%uglm dobor anebi s
{ 1-[2-n- prafimkethyd- (2- n- but yl phenyl )i ndenyl] } zirconium dinethyl;

di met hyl am dgbor arebi s{ 1-

o (51 but yi ety P coRgie i | TEBraaRtl 4frepgmyiphenyDindenyi]}irconium

10 dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl}}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
15 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethy];
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dimethyl;
25 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}

zirconium dimethyl;



di met hyl am dobor anebis { 1-[2-n-butyl, 4-(2-n-butyl phenyl)indenyl] }
zirconium 10 di met hyl; dinethyl am doboranebis 11- [2-isobutyl,

4- (2-n- buwglogioeasys ) i ndenyl ] } zirconium dinmethyl; di methpcanisdoibgmsnebis {
1-[ 2-sec-butyl, 4-(2-n-butyl phenyl)indenyl] } zirconium dinmethyl; 15

di met hyl ani dobor anebi s{ 1-[2-tert-butyl3~4- (2-n-butyl phenyl )i ndenyl ]
zirconium dinmethyl; dinethylam doboranebis { 1-[2-phenyl,

4- (2-n-butyl phenyl )indenyl] } zirconium dinethyl; dinmethylam doboranebi s{

2 O R S b YA SRR AT Tt P

4-(2-1 sobut yiRbginw dilmedsny! 1} zi rconi um di net hyl; di met hyl am dobor anebi s{
1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl]}zirconium dinethyl; 25

di net hyl am dbmmah@bd@bqa@b{séli[é@gww,l 4-(4isppropxlpbenylindeasll} zifcadieny| | )

zi rconi um d'irre%‘hyl ; di met hyl am dobor anebi s{ 1-[2-sec-butyl,

4-(2-1i sobutﬂ%‘ﬁ P{yl )i ndenyl ]}zirconium dinethyl; dinmethylam doboranebis {
1- [ 2- § er t - bufipethytnlidobosarebisy | PR-amrbpy I MlenyiButipidny Dodie iyl } z&Cod et hyl ;

di met hyl am dobor anebis { 1-[2-phenyl, 4-(2-isobutyl phenyl)indenyl] }

zi rconi um diimsthpli . WO 03/ 002583 PCT/ US02/ 18718 - 83

di met hyl ani | iebfs] [TR5QBYdpy1, 4-(2-n-butylpheny]indenyl]} zirconi
4- (2-sec- bug@ﬁgﬁg%éﬁ??ﬁﬁégenﬁ%ﬁ]{g?r cgncgpalrh inrreltnﬁ/)ﬂ ;en}g?ur]re%%vl}gﬁ%og%n?)r anebi s {
1-[ 2-i sopr opliethdd;( 2- sec- but yl phenyl )i ndenyl] } zirconiumdinethyl; 5
di met hyl am dgbor apehi.s 1-12-n-butyl, 4-(2-sec-butyl phenyl)indenyl] }
zi rconi um ﬁ%&hﬁ{}mldﬁ?%eh%5—3?-&%5%5&1%-2%*%“@@6[@) @Sﬁﬂ%‘?"omum
4- (248ec- butd,{llng{p@ﬂyl )indenyl] } zirconium
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
y y p
dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium
dimethyl;
15 dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethy];
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium
y propy yip
20 dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
25 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl,;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dimethyl;



di met hyl ; di net hyl am doboranebis { 1-[2-sec-butyl,

4- (2-sec-butyl phenyl)indenyl] } 10 zirconi um di net hyl ;

di met hyl awopdol@ssnebi s { 1-[2-tert-butyl, 4-(2-sec-butyl piremguspr/msiesnyl ] }
zi rconi um di et hyl ; di met hyl am dobor anebis { 1-[2-phenyl,

4- (2- sec-butyl phenyl )indenyl] } zircoritdm dimethyl; 15

di net hyl am doboranebis { 1-[2-n-propyl, 4-(2-tert-butyl phenyl)indenyl] }
zirconium dinethyl; dinethylam doboranebis { 1-[2-isopropyl,

4-(2-tert-buryl phenyl )i nden: zi rconium di nethyl i.. . .

i 1ot by ami dBBERAREor e b2 prrfni iR LRI Doy rendiomy )

zirconium 2fmeihget hyl ; di met hyl am doboranebis { 1-[2-isobutyl,

4-(2-tert-butyl pggnyl )i ndenyllé‘ zirconium dimethyl;

di net hyl ani dbbethslashidebofanebis pl-§&isoprapyl, 4-@-seo-butvirtiepyiderdiy| ) i ndenyl | }

zi rconi um di et hyl ;.2 {.met hyl am doboranebis { 1-[2-tert-butyl,
-(2-tert-butylphenyl)indenyl] } zirconiumdinethyl; dinethylam doboranebi

4 ztlnr%igm mdlpl)%thg/l y

s { 15[ 2- phelwikthyin{idoBogdriebia ¢l -y2-pitaveyl| A Deenbyilty ipherdil Yirdeny 1) faircdhivat hyl ;
di met hyl am dobor anebis { 1-[2-n-propyl, 4-(2-biphenyl)indenyl] } zirconium
30 di net hyl ;dimehgbhyl ani dobor anebis { 1-[2-isopropyl,

oA DTSR oD T e IO RS T g 10710
zirconi um diumethgll ; di met hyl am doboranebis { 1-[2-isobutyl, _
D e b PP ST B one =
10 zirconium dimethyl;
dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl,;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
dimethyl;
15 dimethylamidoboranebis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
20 dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indeny!]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dimethyl;
25 dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
dimethyl,;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}zirconium
30 dimethyl,
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}zirconium
dimethyl;



di met hyl am doboranebis { 1-[2-tert-butyl, 4-(2-biphenyl)indenyl] }
zirconium dinmethyl; dinethylam doboranebis { 1-[2-phenyl,

4- ( 2- bi phwoyipoasdenyl ] } zirconium 10 di nethyl; di et hyl &crdobvismebi s
1-[2-n-propyl, 4-(2-a-naphthyl phenyl)indenyl] } zirconium dinethyl;

di met hyl ami dobor anebis { 1-[2-i sopropyl®* - 4-(2-a- napht hyl phenyl )i ndenyl] }
zirconiumdi net hyl ; 15 di met hyl am doboranebis { 1-[2-n-butyl,

4- (2-a-napht hyl phenyl )indenyl ] } zirconium dinethyl;

di met hyl dob bi ht hyl.ph | )ind I

21 T cont um di eGP AT 6 behe R PR g ) neery )
4-(2-a- naphtdl'yy,gﬁgypnyl )indenyl] } 20 zi rconl um di net hyl ;

di met hyl am dobor anebis { 1- [2-tert-butyl, 4-(2-a-napht hyI phenyl )i ndenyl] }

zi r coni um didimethylamidpbasarehisgl fc'-ﬂﬂ@b}“ahé‘bﬁzsl{lpllﬂlp@lf@ﬁ@rﬂl}lllrconlum

4-(2-u- naphyﬂ% t?l Ienyl )indenyl]}zirconium dinmethyl; 25

di met hyl am 3B6 Anebi s { 1-[2-n-propyl, 4-(2-(3- napht hyl phenyl )i ndenyl ] }
zi rcogii um dIdmamylalmatbmd&ysisam[ﬂ@a%m?leb:(s b{iphbnmmds@m}@wdmum

4- (2- (3- napht hyl phenyl )indenyl] } zirconium dinmethyl;

di net hyl am dbBethih ebl s{ 1-[2-n-butyl, 4-(2-p-naphthyl phenyl)indenyl])

21 COMLUT, TR BRIk A A0 0a R R k) SR
ZC-(I-/ZU(SgZ{’I;—.8§EJﬁet|hyBS d| rr:stngy:qam dobor aneblnfsu{ éi Lré ﬁec' butyl,
di met hy! amp&B‘B%ﬁhgggﬂa‘ég %’[% %[%Pberb’hr &'{’iﬁﬂ% l)é’éeﬁég}ﬁiwpiﬁﬁ’enyl )i ndenyl] }

zircopi um digiRLMR 1.; 5 d| nmet hyl am dobor anebis { 1-[2-phenyl,
4- (2- (FB napht hyI phenyl )indenyl] } zirconium '
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}

zirconium dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
15 dimethylamidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]} zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}
20 zirconium dimethyl,;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
dimethyl;
25 dimethylamidoboranebis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
30 dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}

zirconium dimethyl;



di et hyl ; di net hyl am doboranebis { 1-[2-n-propyl,

4-(2- trlfluoronethylphenyl)lndenyl] } - zirconiumdi net hyl;

di et hyl awodaborsanebi s { 1-[ 2-isopropyl, PCT/US02/18718
4-(2-trifluoronethyl phenyl)indenyl] } 1 0 zirconiumdinethyl;

di met hyl am dobor anebi s{ 1-[2-n-butyl, §5(2 tr|fluoronethylphenyl)|ndenyl] }
- zirconi um di net hyl ; dinethylanidoboranebls{ 1-[ 2-isobutyl,
4-(2-trifluoromethyl phenyl)indenyl]}- zirconium dinethyl; 15

di met hyl am dobo

4-(2-trifluSiBReY b{!@é’%@#ﬁhﬁ%@?g% AP Rhiv Ry gy Ll

di met hyl am dabeiapelmgiyl;1- [ 2- tert-butyl,
4-(2-trifluoronethyl phenyl)i ndenyl ] % zi r coni um di met h

d|nethylanldbbdmahebddﬁnmmpg{bﬁbﬁyl m&k622ﬂ$nﬂﬂﬂnﬁﬁﬁﬁvﬁy@9héHyl)indenyl]}-
20 zirconiumdi net h inethylanldoboranebls { 1-[2-n-propyl, 4-(2,3
-dlnethylph§H§WTFﬁl ﬁ§}? zi rconi um di net hyl ; dlnethylanldoboranebls {

1-[2-4 sopr 0wﬁlethﬂahad@no@amisgw[pgwl)4 ozdmubﬂth&lph@yn)@mhﬂm Aticoriuhy ! ; 25
dlnethylanldoboranebls { 1-[ utyl, 4-(2, 3-dinethyl phenyl)lndenyl] }
zi rconi um dlimethiily| ; di met hyl ani dobor anebi s { 1-[2-isobutyl,

4- (2, 3-di
di Eret hy| ;&eé{%‘ gﬁp‘ﬁ?asﬂ{"? %F {1? Hﬁ%‘ﬁ ‘%?J %&Wﬁ’hf‘g%‘%ﬂ”%denyu }
30 zirconiummﬂbmmﬁhthﬂdlnethylanldoboranebls { 1-[2-tert-butyl,

4- (2, 3-di met hyl phenyl )i ndenyl zirc i met hyl 3/,002583
PCT/ US02/ 18 Himget Y@Hné*?h?é%m%ln %@BBMH B ‘t{l%fofoén%‘h‘/éﬂ}ﬂ“ygmdeny ﬁ

4-(2,3-di et Xbﬁﬁﬁl i genyl] } zirconium dinethyl;
dlnegﬁylanlgm-orane hklg' [ 2-n- propyl, 4-(2,3,4-trinethylphenyl)indenyl] }

zi rconi um dldlmteﬂhylamldoboranebls{l [2-n-butyl, 4- (2-trifluoromethylphenyl)indenyl] } -
zirconium dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;

15 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl; |
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-

20 zirconium dimethy],;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dimethyl;

25 dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]}zirconium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}

30 zirconium dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}

zirconium dimethyl;



5 di nmet hyl am doboranebis { 1-[2-isopropyl,

4-(2, 3,4-trinmet hyl phenyl )indenyl] } zirconium di nethyl;

di et hyl awpdalbesanebi s { 1-[2-n-butyl, 4-(2,3,4-trimethyl poergso)/astadenyl ] }
zi rconi um di net hyl ; di et hyl am dobor anelgl s { 1-[2-isobutyl,

4-(2,3,4-trinet hyl phenyl )indenyl] } 10°zi r coni um di met hyl ;

di nmet hyl am dobor anebi s{ 1-[2-sec-butyl, 4-(2,3,4-trinethyl phenyl )i ndenyl] }
zi rconi um di net hyl ; di met hyl am doboranebis { 1-[2-tert-butyl,

423 0t LRI S pehbpn AL SO L st Doty 1

zi rconi um didiglethyl;; di met hyl am doboranebl s { 1-[2- n propyl

4-(2,3,5-trinethyl phenyl )indeny] ] zi rconi um di ne
di net hyl ani dbmrha}?@yd@bqrm@bpél %‘@H?TQBX/IL 4- (%Mztrlgl%h}tlph% DingemfBny! )i ndenyl ]

} 20 zirconj gh }rpﬁ v di et hyl am doboranebls { 1-[2-n-butyl,
4(235tr|rret y enyl”)i ndenyl] } zirconium di net hyl ;

di met byl am dhbﬁth'yhmhdsbc{raﬁbb[smi[zdmmﬁyl, 44(-2(24&,i15e1ﬂwlphrenﬁ)ihqiﬂm§l]yl )i ndenyl] }
zirconi um di net hyl ; 25 di met hyl am doboranebis { 1-[2-sec-butyl,
4- (2, 3, 5-t r i PR HEIINY: ndenyl ]} zi rconi um di net hyl ;

di met hyl am d&g;?{;l{g{ﬁ%ﬁbcgmgeb[sglt[?"ntb@%lox l2,3% l%ae%hﬁfﬁef 'yryﬁ{d@b{m}henyl )i ndenyl ]

} zirconium I met hyl'am do ranebl S pheny
4- (2, 3, 5-t r iznephiphphierityli ndenyl] } 30 zirconi um di et hy I

G L3 R s R
1-[ 21y sopr opypconithnd And¥tyiry| phenyl )i ndenyl ] } hafnium dichloride;

di met hyl am dobor anebi s{ "1-[ 2- n- butyl , - met hyl Ehenyl )indenyl ]} hafni um
dimethylamidoboranebis{1-[2-sec- butyl 4 (2 3,4-trimethylphenyl)indenyI]|}

zirconium dimethyl;
dimethylamidoboranebis { 1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
15 dimethylamidoboranebis{ 1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{ 1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{ 1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]}
20 zirconium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl;
25 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}
30 zirconium dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;



di chl oride; 5 di methyl am doboranebi s{ 1-[2-isobutyl,

4- ( 2- met hyl phenyl )i ndenyl ] } haf ni um di chl ori de; di nethyl am dobor anebi s{

1- [ 2- sec-Wotogl92543 ( 2- met hyl phenyl )i ndenyl ] } haf ni um di chl @Cirdsp2/18718

di met hyl am dobor anebi s{ 1-[2-tert-butyl . 4- (2- et hyl phenyl )i ndenyl ] } haf ni um
10 dichl ori de; dinmethyl am doboranebi s {8 1-[ 2- phenyl,

4- (2- met hyl phenyl )i ndenyl] } hafnium dichloride; dinethylam doboranebis {
1-[ 2-n-propyl, 4-(2-ethyl phenyl)indenyl] } hafnium dichloride; 15

di met hyl am dpbor anebi 1- 1251 ropyl . 4-(2- 2Nyl ) ny| ] } haf ni um
di cnl of | de: ALY R L LEReBRE £t e By R BB R | ) ndenyi
}haf ni um didi¢diedidede; di met hyl am dobor anebi s{ 1-[2-isobutyl,

4- (2- et hyl phenyl )indenyl] }hafnium 20 dichloride; dinmethylam doboranebi s{
1-[ 2- sec- but%rm?thala(rzd@zqﬁ%egwéhﬂ-yrb\mﬂnw%-}rwgiwfmwl)uﬁdewl paum

di met hyl am Qg%q@?&ebi s{ 1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
di chl ori de; i mét hyl am dobor anebis { 1-[2-phenyl,

4- ( 2- £t hy| phitmythylanddsbordnepish B4 2Hisobutydlide (2 e thgphewilyipddmyl i fadimbor anebi s {
1-[ 2- n-propyl.,, .4-(2-n-propyl phenyl)indenyl] } hafnium dichloride;

di et hyl am dd8uetE#Febi s{ 1-[2-i sopropyl,

4- (2- n- pr opyy; 1 85 Qb (@i hdenish i.-dobor anebi s
T2 h BT R e v
03/ 002583 Pdi¢hlisidy, 18718 -88 di net hyl am doboranebis { 1-[2-isobutyl,

4-(2-n-pro py&iﬁ?&%ﬁih&dﬂ}}@bls{ } - [5‘-?&%&9], 4(-j - S:mhletﬁ}r/lipflieeﬂ'yl)indenyl] thafnium
10 dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl}}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
15 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{ 1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]} hafnium
dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl}}hafnium
20 dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}hatnium
dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
25 dimethylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl] } hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl}}hafnium
30 dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl] }hafnium
dichloride;



di et hyl am dobor anebi s{ 1-[2-sec-butyl,

4- (2- n-propyl phenyl )i ndenyl ]} hafnium dichloride; 5 dinmethylam doboranebis
{ 1-[2-tewD-0b003s83 4-(2-n-propyl phenyl)indenyl] } hafni umpcdiusht/os7igle;

di met hyl am dobor anebi s { 1-[2-phenyl, 4-(2-n-propyl phenyl)indenyl] }hafnium
di chl ori de; di et hyl am doboranebis { 1I-T2-n-propyl,

4- (2-isopropyl phenyl )indenyl] }hafnium 10 dichloride;

di met hyl am doboranebi s 1-[2-isopropyl, 4-(2-isopropyl phenyl)indenyl]

}hafnium dighloride; dinmeth i dobor angbi - [ 2-n-but vl .

A (2" sopr ofi eI RO | EHRBART ek Pty rfeyahbenyyhatoium

di met hyl am dpdsadebi s{ 1-[ 2-isobutyl,

4- (2-i sopropyl phenyl) i nden []ihafniun1 di chl oride; di nethyl am doboranebis {
1- [ 2- sec- but mpthalaqrzdvl%%m%w ey bytyh deBya-propy lphenylindenyl Hafeiumde:
dinethylannggﬁ%gagbis { 1-[2-tert-butyl, 4-(2-isopropyl phenyl)indenyl] }
haf ni um 20 di ¢chloride; dinethylam doboranebis { 1-[2-phenyl,

4- ( 2- 5 sopr oplimpthe hyifldtuadaxepis) 1] 2-at-baty m4-@ e plopy ipteny dndeety Hyhedniudobor anebi s
{ 1-[2-n-propyl, 4-(2-n-butyl phenyl)indenyl] } hafnium dichloride; 25

di met hyl ani dd@UeEdfebi s { 1-[2-isopropyl, 4-(2-n-butyl phenyl)indenyl] }
haf ni um di W F=38EYa I |y @13 i sHolo Vi :
4-(2-n-butyﬁg gﬁ? %PﬁggggF?%f§E%?§?§ﬁ$p§?2%Fg?%gggy@?ﬁgbﬁyPgﬁﬁﬁ%boranebis{
1-[ 2-i sobut yighldride&2- n- but yl phenyl )i ndenyl ] }hafnium 30 dichl ori de;

naf ni um i RGPS BB hlt 13S om is6 by Pregpd PR AR |
di methyl am dppeamebi s{ 1-[2-tert-butyl,
4- (2-n-butyl henyl)lndenyIL}hafnlum

ane

imethylamidobor 1s{ 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}hafthium
dichloride;
15 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl] }hafnium
dichloride;

dimethylamidoboranebis{ 1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}hafhium
20 dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}hathium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
25 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl}}hafhium
dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}hafnium
30 dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dichloride;



di chl ori de; dinmethyl am doboranebis { 1-[2-phenyl,

4- (2-n-butyl phenyl )i ndenyl] } hafnium dichloride; 5

di et hyl awodolozsanebi s{ 1-[2-n-propyl, 4-(2-isobutyl phenylptirrictezryd7i$ haf ni um
di chl ori de; di net hyl am doboranebi s{ 1- ([]Bi%-i sopropyl ,

4- (2-isobutyl phenyl)indenyl]}hafnium di"chl oride; dinethylam doboranebi s{
1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl]}hafnium 10 dichloride;

di met hyl am dobor anebi s{ 1-[2-isobutyl, 4-(2-isobutyl phenyl)indenyl]}hafnium

di chl oride; dinethyl.am dobaor i.s{.1-12-5ecih I . .

2 (- sobut yi BREN AR A F o LR PSR laHepindenyil hafnium

di met hyl am dgibieaaebi s{ 1-[2-tert-butyl, 4-(2-isobutyl phenyl)indenyl]

}haf ni um dichl oride; dinethylam doboranebi s )é 1-[ 2-phenyl, .

4- ( 2-i sobut ydipisewanidabrsagabis{y -[Bphany - (tndnt plﬂ%%)lf@?%éi/}rbyfrwmdobor anebi s{
1-[2- n- propyd.hidii§é- sec- butyl phenyl)indenyl ]} haf nium 20 dichloride;

di met hyl am doboranébi s{ 1-[ 2-i sopropyl,

4- ( 2- sec- but dihetisyhidodaemablid{] H2mapropyl, di(2idobuiydigienyl)indédyy]}aafntmbor anebi s {
1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl] } hafnium dichloride; 25
di net hyl ani d4is¥PEFRDI s{ 1-[2-i sobutyl,

1 2- sec- but oA R R oy FBpe b PRIV ApEfRgEy anet |
di met hyl ani déibldpadebi s { 1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl] }
4-(2- sac- but YT PIRIBHT 2 REP AT o oD BED BN eisen
PCT/ Y§02/ 187di8hloridO
dimethylamidoboranebis{ 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl] } hafnium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dichloride;
15 dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}hafhium
dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dichloride;
dimethylamidoboranebis{ 1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
20 dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dichloride;
25 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl] }hafnium
dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl] }hafnium
30 dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dichloride;



di met hyl am doboranebis { 1-[2-n-propyl, 4-(2-tert-butyl phenyl)indenyl] }
haf nium dichl oride; dinethylam doboranebis{ 1-[2-isopropyl,

4- (2-t ertwbuwBpbsBenyl )i ndenyl ] } haf ni um dichloride; 5 PCT/US02/18718

di met hyl am dobor anebis { 1-[2-n-butyl, (2-tert-butyl phenyl)indenyl] }
haf ni um di chl ori de; dlnethylanldoboraﬁ@bls{ 1-[ 2-isobutyl,

4-(2-tert-butyl phenyl)indenyl]}hafnium dichloride; dlnethylanidoboranebis{
1-[2-sec-buty| 4- (2 tert-butyl phenyl)indenyl]}hafnium 10 dichloride;

di met hyl am d a rt-hbuty I |.).i ndenyl

naf ni i i CHPGED HEMOSharsR e B gPed 7 ée"‘(glfyﬁ’ﬁ“snﬁ#%% PR dery! ]
4-(2-tert- buhmh&hgnyl)lndenyl] } hafnium dichloride;
dlnethylanldoboranebls{l [ 2-n-propyl, 4-(2-bip henyl)lndenyli}hafnlum

di chl ori de; djmﬁﬁwkﬂmléw@mf@rsahé&@p{owl [42(2rt§6rb~@dphenyhhr(d2nsd JBaBYYM) i ndenyl |
} haf ni um d| de di met hyl am dobor anebi s{ 1-[2-n-butyl,

4-(2- blpheny |néehyl]}hafn|un1 20 dichl ori de; dinethylanidoboranebis {

1-[ 2- 5 sobut ydlmed:ry(a&nbd)bﬂiiaihﬁs){ﬂ*[%ﬁ)dt}l §-(badrobutyiphdiyd jihdenytiéhafnium
dlnethylanldoboranebls { [ 2-sec-butyl, 4-(2-biphenyl)indenyl] }hafnium
di chl ori de; Q@“Hﬂﬁ%thylanldoboranebls{ 1- [2-tert-butyl,

12 phonyt o A9 RN TR PR S
di met hyl am dbtidoadwebi s { 1-[2-n- propyl 4- (2- a- napht hyl phenyl )i ndenyl ] }
42 (2 5 mapht BB e 3 SeaRAr drdrETrbiPaer Der DA bbies
PCT/ Y02/ 187dkéhloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis {1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dichloride;
15 dimethylamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl}}hafnium
dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]} hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}hafnium
20 dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
25 dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}hatnium
dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
30 dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}

hafnium dichloride;



-91 di et hyl am doboranebis { 1-[2-n-butyl, 4-(2-a-naphthyl phenyl)indenyl]
} hafnium dichloride; dinethylam doboranebis{ 1-[2-isobutyl,

4- ( 2- a- napotiswbsienyl )i ndenyl ]} haf nium dichloride; 5 PCT/US02/18718

di met hyl am dobor anebis { 1-[2-sec-butyl, 4-(2-a-naphthyl phenyl)indenyl] }
haf ni um di chl ori de; di nethyl am doboranebis { 1-[2-tert-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } hafniumdichl ori de;

di met hyl am doboranebi s { 1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl] }

Zaz gi l(Jg] n;g FB'E %qr%ri&%%? %%n?f qﬁb&(i ne ?‘ih?' %pélkny@ ﬁe@%*‘afmu&bbor anebi s

{ 1-[2-isopragmbsidéd- ( 2- p- napht hyl phenyl )i ndenyl ] } bhafniumdichloride; 15

di met hyl am dobor anebi s { 1-[2-n-butyl, 4-(2-(3-naphthylph en I)|nden 1] 1
haf ni um di &mrhyép@ldab%ﬁbw{éﬂ%mw&ﬁb@ 3 nepmhxlphw y1]} hafnium

4-(2-p- naphg‘!‘%ljl 1BRgoY! ) indenyl ] } hafnium dichloride;
di met hyl am oranébis { 1-[2-sec-butyl, 4-(2-(3-naphthyl phenyl)indenyl] }

20 haf ni um diislethytdntidobatamabisiyi[23edbingt, ar(ekn saghttyl pienly Biridetyl] )}y | |
4- (2-[ 3- napht hyl phea%/l ). ndenyl ] }  hafniumdichloride;
di met hyl am dSSEPEERleNde; 1. [ 2- phenyl, 4- (2- (3- napht hyl phenyl )i ndenyl] }

haf ni um dic ‘nh‘%ty id %r%ég?st ip;{t;{ffﬂ @QQPF48(Q€1{1h§p1{1h}Ji lﬂe%lygufél'éﬁﬂﬂ ,

4-(2-trifluoromne phenyl)inden hafnlumdlch or
di net hyl am d(dﬁmumrrhbhlex{ldel [ 2-i sopr opyI

G ot e TR ST . LR LSRR nceny -

30 hapni um dijghbgad;de; di met hyl am doboranebi s{ 1-[2-i sobut yl,

4-(2-trifluoronethyl phenyl )yindenyl]}- hafniumdichlorid
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-B- naphthylpheny])lndenyl]}hafmum

dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;

15 dimethylamidoboranebis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}

20 hafnium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium
dichloride;

25 dimethylamidoboranebis{ 1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dichloride;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-

30 hafnium dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-

hafnium dichloride;



WO 03/ 002583 PCT/ US02/ 18718 -92 di net hyl am dobor anebi s{ 1-[2-sec-butyl,
4-(2-trifluoronethyl phenyl)indenyl] }- hafniumdichloride;

di et hyl awodashorsanebi s{ 1-[2-tert-butyl, PCT/US02/18718
4-(2-trifluoronethyl phenyl)indenyl]}- haf niumdi chloride; 5

di met hyl am dobor anebis { 1-[2-phenyl, “4? (2-trifluoronethyl phenyl)indenyl] }
- haf nium di chl ori de; dinethyl am doboranebl s{ 1-[2-n-propyl,

4- (2, 3-di et hyl phenyl )i ndenyl ] }haf nium dichloride; dinet hyI am dobor anebi s

. rlr;EE ﬁ;/: Z?np(rﬂig%%l{hg}?ggé% %élek)g‘f )L—T%—a{) li?uqyll 21 (Qq HXorl)m}ethy%p%en}?lf)mdenmlﬁi- chlori de;

{

di

4- (2, 3-di netﬁaﬁ{,mqrmlaﬂldbdenyl ] } haf nium dichloride; dinethylam doboranebi s{
1-[2-isobutyl, 4-(2, 3-di net hyl phenyl )i ndenyl k} haf ni um di chl ori de; 15

di et hyl ani db@gﬂmal@ebd@boga@b{sél%eerbmtyl 4-(@=tpfugromgthyinhiepy Dwdespl)i ndenyl ] }
haf ni um d| or| d |d’ret hyl am dobor anebl s { 1-[2-tert-butyl,

4- (2, 3-di rret eny i ndenyl ] } bhafniumdichloride;

di metyyl am dﬂﬂﬁ@lﬂ@mﬁﬁd&iordneb&{ piEphényl 4-(Riridhdismrdthylppdigiiytdenyidieny| ] } haf ni um
20 di chl oride; .di nethyl am doboranebi s{ 1-[2-n-propyl,

4- (2, 3, 4-t r ibeEtiwg dithdoride) i ndenyl ] 3 hafni um di chl ori de;

di met hyl denyl
naf ni o df e e Tggoniich il PARARK 4 0 feds PRI RCRN AR LT eny 1}
4- (2, 3, 4-tr icidilteydephenyl ) i ndenyl 1} hafniumdichl ori de;

di met hyl dob eh but 4-t t hyl.phenyl )i ndenyl
nat ni U di ¢ HLBFTAE g et RA I SopBtae o - dineablahy By ) noery!
4- (2@, 4- trigehibn Rasayde i ndenyl ] 3 30 haf ni um di chl ori de;

di met hyl am doboranebis { 1-[2-ter-butyl, 4-(2,3,4-trinethyl E)henyl ) i ndenyl ]

} dimethylamidoboranebis{ 1-[2-n-butyl, 4-(2,3- dlmethylphenyl)mdenyl hafnium
dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dichloride;
15 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]} hafnium
dichloride;

dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dichloride;
dimethylamidoboranebis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
20 dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dichloride;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafhium dichloride;
25 dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl}}
hafnium dichloride;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dichloride;
dimethylamidoboranebis{ 1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
30 hafnium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}

hafnium dichloride;



haf ni um di chl ori de; WO 03/ 002583 PCT/ US02/ 18718 -93

di nmet hyl am dobor anebi s{ 1-[ 2- phenyl,

4- (2, 3, 4-woioawodsgd phenyl )i ndenyl ] } haf ni um di chl ori de; PCT/US02/18718

di met hyl am dobor anebis { 1-[2-n-propyl, 4-(2,3,5-trimethyl phenyl)indenyl] }
haf ni um di chl ori de; 5 di net hyl am dobor nébi s { 1-[2-isopropyl,

4-(2, 3,5-trinmet hyl phenyl)indenyl] } hafniumdichloride;

di met hyl am dobor anebi s{ 1-[2-n-butyl, 4-(2,3,5-trinmethyl phenyl )i ndenyl] }

P AT SR A o

di met hyl am dpééadeebi s 1-[2-sec-butyl, 4-(2, 3 5 tr| nmet hyl phenyl )i ndenyl ]
haf ni um di chl ori de; d| net hﬁl am doboranebl S -tert- but

31 (2tﬁ ils tr |d1@?ﬁylaﬁhé@hﬂr9ﬂe?gé 3h[211 I?Ioplhla‘i-n@ éérfdlmthy heaél)milsnyl
i me am en
4- (2, 3y5 trﬁ%@%yl pﬁ‘gﬁ%efl ndelrcl)yl ] ilhaf nium dichloride;

di met iyl am dismethghedidsborarkbis? 1412 fisoppyplyl, 442AX5 mixmbthl iphemyt)indengtiny | ]}
haf ni um di et hyl ;. di met hyl am doboranebis { 1-[2-isopropyl,

4- (2- met hyl gréiymdichienida:] 1 hafnium 20 dinmethyl: di met hyl ani dobor anebis {
1-[2-n- but | f ' '

di Eret Ryl ;my(flo%lg?lg ng%&%émﬁgyl%:)but@yhkzbgg&nﬁt y peﬁgggﬁ)g%{}lrmenyl] } haf ni um
di ret hyl ; 25hathinmtdighlemdedobor anebi s { 1-[2-sec-butyl,

4-(2- hyl p I h d bi

L2 tert. bi %Yi?“tlg%féi"l?& L3 Tn S B TR e

di metpyl am C}th{lﬁqﬁgﬂ&lde -[ 2 phenyl , 4-(2-methyl phenyl)i ndenyl ] } hafnium
30 dimethyl; dlmethylamldoboranebis{ 1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}

hafnium dichloride;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dichloride;

15 dimethylamidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl}}hafnium
dichloride;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium

20 dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl] }hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl] }hafnium
dimethyl;

25 dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]} hafnium
dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium

30 dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]} hafnium
dimethyl;



di met hyl am dobor anebi s{ 1-[2-n-propyl, 4-(2-ethyl phenyl)indenyl]}hafnium
di met hyl ; WD 03/ 002583 PCT/ US02/ 18718 -94 di net hyl am dobor anebi s{

1-[ 2-1 sopwopglo92543 ( 2- et hyl phenyl )i ndenyl ] }hafnium di nmet rgirjuso2/18718

di met hyl am dobor anebi s{ 1-[2-n-butyl, 4-(2-ethylphenyl)indenyl] } hafnium
di nret hyl ; 5 di nmet hyl am dobor anebi s{ 1-'[9§5i sobut yl,

4- (2-ethyl phenyl )i ndenyl] }hafnium dinethyl; dinmethylam doboranebis {

1-[ 2-sec-butyl, 4-(2-ethyl phenyl )i ndenyl ] } hafni um di et hyl ;

di met hyl am d bo ehi r.t-butyl, ndenyl ] }

haf ni um 10 cﬁ ﬁ'@’t" PEVP dslm{r?fbetb% ant' ??8506’?};#@% ?%3'219 )bfgdéﬂi)ﬁ Rafmum

4-(2-ethyl phﬁﬁ\g{hg,l ndenyl ] }haf ni um di nmet hyI di rret hyl am dobor anebi s {

1-[ 2-n-propyl , f?@n phenyl )i ndenzll i haf ni um di net hyl; 15

i oty an dietaieiialoraidprti <o 4-(3-cthy pheny Dindeny 1 hafniur

4- (2-n- propy dly%h&lngl )indenyl ]} hafnium dinethyl; dinethyl am doboranebi s{
1-[2-n- butyl n- propyl phenyl )i ndenyl] }hafnium dinethyl;

di met syl am dﬁﬂh@ﬂ@tﬁﬁhﬂ@l{orine[b&{il-i‘t@bsdbuiyl, M- Enhyipheropyhdehenitamiagenyl 1} haf ni um
20 di net hyl ; _di met hyl am dobor anebi s{ 1-[2-sec-butyl,

4- ( 2- n- pr opydiE®Yl )i ndenyl ]} haf ni um di net hyl ; di met hyl ani dobor anebi s{

Lz tert DU BB RS g RO R R 20
di met hyl ; didimethyl;am dobor anebi s{ 1-[2-n-propyl,

(2 oo oo ey adeoud ), WISt el L afhgporsne =
10 dlmethyl,
dimethylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}hatnium
dimethyl,
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl;
15 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{ 1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]} hatnium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}hafnium
20 dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl}}hafnium
dimethy];
dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl;
25 dimethylamidoboranebis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl,
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethy],;
dimethylamidoboranebis{ 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium
30 dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}hafnium
dimethyl;



30 di net hyl ; dinmethyl am doboranebis { 1-[2-n-butyl,

4- (2-i sopropyl phenyl )i ndenyl]}hafnium dinethyl; WO 03/002583

PCT/ US02/ w8 n38025895 di net hyl am dobor anebi s{ 1-[ 2-i sobutyl PCT/US02/18718

4- (2-i sopropyl phenyl )i ndenyl ]} haf nium di net hyl; dinmethyl am dobor anebi s{
1-[ 2-sec-butyl, 4-(2-isopropyl phenyl)indényl]}hafnium dinethyl; 5

di met hyl am dobor anebi s{ 1-[2-tert-butyl,

4- (2-i sopropyl phenyl )i ndenyl ]} haf ni um di et hyI di met hyl am dobor anebi s{

1-[ 2- phenyl 2|s nd m ,di pet hyl . .

di met hy!l ani ch’E)le(hé( ?P%%PS FE%I'&%)EV ty?fy J( BPX%HWQWY‘%’@R‘WT} haf ni um
10 di met hyl ;4igict®t;hy! am dobor anebi s 1-[2-isopropyl,
4-(2-n- butyICPhenyI )indenyl]}haf nium dinmethyl; dinet hyl am dobor anebi s {

1-[ 2- n- butyI mﬂwkmnd@hm}ne i hy?- )sequ'etmy|4](2}lsqpaqapﬁlphﬂnylviméewﬂ/}|hafn1tsn

i met hyl am (fr%"la rebl s{ 1-[2-isobutyl, 4-(2-n-butyl phenyl)indenyl] }hafnium
i met hyl ; {W ’am dobor anebis { 1- [2 sec- butyl,

(2-»- but yldiimemyla)maaﬁmaﬂebls}{liméu bty 1, (le-(&ﬁ&ctptbpylﬂhdml)m{ﬂeﬁym Mhabuanebi s{
[2-tert-butyl, 4-(2-n-butylphenyl)indenyl] }hafnium 20 dinethyl;

met hyl ani db@sthahebu s{ 1-[2-phenyl, 4-(2-n-butyl phenyl)indenyl] }hafnium

| En;t |h)s/l)but (fmjhmr? enyﬂ}?flpip %’?ﬁ[gghs%lﬁwﬁ)hi@l)&me Yﬂillfagrlrlluglobor anebi s

1-[2-i soprcbmythyl 4- (2 i sobut yl phenyl )i ndenyl ] } hafnium dinethyl;

apﬁlt E%lql a(rjnl ?fﬁbor apa(rarll)lhgboianeb %1 TZ nulgr%pyl 4- (ﬁ-n butﬁg}lljetn%/ll)g)n%%rqylﬁ ?hiapnqgrgyl ] )

10 dimethyl,

di
di
4-
1-
di
di
4-
{
d
h

dimethylamidoboranebis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl] } hafnium
dimethyl;
15 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl] } hafnium
dimethyl,;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
20 dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl] } hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl} }hafnium
dimethyl;
25 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}hafhium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}hafnium
30 dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;



di met hyl am dobor anebi s{ 1-[2-isobutyl, 4-(2-isobutyl phenyl)indenyl]}hafnium
30 di net hyl; dinethyl am doboranebis { 1-[2-sec-butyl,

4- (2-i sobwoyBpotmssy | )i ndenyl] } hafnium dinmethyl; WO 03/ 0@258302/18718

PCT/ US02/ 18718 -96 di et hyl am dobor anth%i s { 1- [2-tert-butyl,

4- (2-isobutyl phenyl)indenyl] } hafnium”™di nethyl; dinethylam doboranebis {
1-[ 2-phenyl, 4-(2-isobutyl phenyl)indenyl] } hafnium dinmethyl; 5

di met hyl am dobor anebi s{ 1-[2-n-propyl,

4- (2-sec-but yl phenyl.).indenyl f.ni I et hyl . di et hyl apij,debor anebi s
115 Sopr opy e LB IR B P B TR ST PG " ©
di met hyl am dghettamebi s{ 1-[2-n-butyl, 4-(2-sec-butyl phenyl)indenyl ]

}haf nium 10 di net hyl; dimet h){l am dobor anebi s{ 1-[2-isobutyl,

4- ( 2- sec- but §imsHuiamifpbriapspis{ }[Pazﬁhﬁnxln‘}-(%ws'@btltbdnhﬁnﬂ?lﬁé@m}|}g@ﬁlwabor anebi s{
1-[ 2-sec- but ibiethélr]'( 2-sec- butyl phenyl )i ndenyl ] } haf ni um di net hyl; 15

di et hyl am dobor arebi s{1-[ 2-tert-butyl,

4- ( 2- sec- but diheistanhijohstemplid{] H2afmpropyl, di(2BEhphtylphiensd)ingdraiii; bidfhimkanebi s{
1-[ 2- phenyl,  4- g 2-sec- butyl phenyl )i ndenyl ] } haf ni um di et hyl ;
di net hyl ani diBStkebi s{ 1-[ 2- n- propyl ,

4-(2-ter-but Pﬁ% I Lok raf od ) (A JXE W I } or anebi s
{ 1-[2-i soprd(;llﬁ{% , 4-%2@%%&%?&I%ﬁg@%l’ff%’agﬁlﬁwkh% P%wh%{ﬁn@?ﬂyl ;
di et hyl am dbbethgebi s { 1-[2-n-butyl, 4-(2-tert-butyl phenyl)indenyl] }

Zaz gl ;J (ran rt d It)ﬂ?‘%}ﬁ%\éh@ﬁéa?g‘#m ; {}l )a[51 2 O‘ﬁ?{a %Qg?fkﬁéﬁwgﬂ%ﬁhﬁﬁﬁg‘%@]ﬁ H?ﬁ‘id‘gbo ranebi s
1-[2qgec- but@inetfli( 2- t ert - but yl phenyl ) i ndenyl ] } haf ni um

dimethylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl,
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;

15 dimethylamidoboranebis{ 1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}hafhium

20 dimethyl,
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;

25 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl}}hafnium

30 dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dimethyl;



di et hyl ; di net hyl am doboranebis { 1-[2-tert-butyl,

4-(2-tert-butyl phenyl)indenyl] } hafnium 30 dinethyl;

di et hyl awpDdeb@sshebi s{ 1-[2-phenyl, 4-(2-tert-butyl phenylPrirnisenyd7j§ haf ni um
di et hyl ; WD 03/ 002583 PCT/ US02/ 18718 -97 di net hyl am dobor anebi s{
1-[2-n-propyl, 4-(2-biphenyl)indenyl]}Wafni um di methyl ;

di met hyl am dobor anebi s{ 1-[2-isopropyl, 4-(2-biphenyl)indenyl] }hafnium

di mret hyl ; 5 di net hyl am dobor anebi s{1-[2-n-butyl,

4- (2- bi phenyl.) i ndeny.l,] .} haf ni i_met hyl ; i et hyl am nebi s{

115 sobut el g e Py e Ry IpRah RS

di met hyl am difethgnebi s 1-[2-sec-butyl, 4-(2-biphenyl)indenyl] }hafnium

di met hyl ; 10 di net hyl am doboranebis 1-[2-tert-butyl, 4-(2-biphenyl)indenyl]
haf ni um di redmgyylangdekararabisid détopemybids(ZbipbemylKlenpyl] } hafnium

4- (2- bi phenycii)nieﬁlg, nyl] } hafniumdinmethyl; dinmethyl am doboranebi s{
1-[2-n-propyl, 4- F’Z- a- napht hyl phenyl )i ndenyl ] } haf ni um di nethyl; 15

di net byl am dbmethgtuebiidsbdradebls? 1i[2-apsuny 4-(2 bifh2ng)inaghyl Dafphengindtindenyl ] }
haf ni um di et hyl ; di et hyl am doboranebis { 1-[2-n-putyl, .

4- ( 2- a- naphtHPFPERidebas {}??“‘r?gf’w :Lﬂﬁ2-erph%rtym£nw‘¥}%fmwam dobor anebi s{
1-[ 2-i sobut y};mefiid:2- @- napht hyl phenyl )i ndenyl ] } haf ni um 20 di et hyl ;

di met hyl am o%lorg iebis { 1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl] }
haf ni um di netimgthylahidebdrgichis{ idDoeaball, 4-@-tiphcayheden iihgfnium

4-(2-a- naph&ﬁ%&gﬁnyl )indenyl] } hafniumdinethyl; 25
di met hyl am ebi s{ 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl]}hafnium

di metfyl ;  dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indeny!]}hafnium

dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dimethyl;

15 dimethylamidoboranebis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium

20 dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;

25 dimethylamidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2-p-naphthylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}

30 hafnium dimethyl,
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}hatnium
dimethyl;



di met hyl am dobor anebis { 1-[2-n-propyl, 4-(2-(3-naphthyl phenyl)indenyl] }
haf ni um di net hyl ; di net hyl am doboranebis { 1-[2-isopropyl,

4- (2- [ 3- maplwshyisphenyl )i ndenyl] } 30 hafniumdimethyl;  PCT/US02/18718

di met hyl am dobor anebi s{ 1-[2-n-butyl,

4- (2- 0- napht hyl phenyl ) i ndenyl ] } haf ni urn?3di net hyl ; WO 03/002583

PCT/ US02/ 18718 -98 di net hyl am dobor anebi s{ 1-[2-isobutyl,

4- (2- ( 3- napht hyl phenyl )i ndenyl ]} haf ni um di et hyl; di nmet hyl am dobor anebi s {

i ot ﬁifé?nuz‘ﬁ%%l?&ﬂfié&{‘gff% PRSI )“: &dﬁngﬂl“@%’% Shiti P’b‘ﬂféﬁ”&‘?‘i}‘/‘ndenyu }

haf ni um di medifgiky].di met hyl am doboranebl s { 1-[2-phenyl,

4- (2- (3- napht hyl phenyl )indenyl ] }hafnium dinethyl; dinethyl am doboranebis
{ 1-[2-n-pr obgmethymléobmanqbudidzréechpmtpshér@fﬁfnfmipétnwl]enyl)mdwl}}af ni um

di met hyl ; di oranebis 1-[2-isopropyl,

4-(2-tri fI uol}n%lﬁ%%%{]h(ﬁ?qpﬁlé’?iyl )i ndenyl ]}- haf nium d| nmet hyl ;

di metfiyl am diibethghmtiisbokadeBisti 2sr-butdt, GA2- hiﬂhﬂl@rlpm@ybyidaﬂm&]}yl )i ndenyl ]}-
haf ni um di nret hyl ; 15 di net hyl am doboranebis { 1-[2-isobutyl,
4- (2-trifludrétendimstebyl )indenyl] } - hafni um di met hyl :

& (2111 11 uor B P AL Rk i ET2 K 4. Ronaph ity phemgindeny I hafnium
di et hyl am dbbmethghebis { 1-[2-tert-butyl,

gl gng,t L)r/: ;%u%%gﬁé%ﬁg X’f)b[sg?'gﬂé‘lréﬁgylﬁ ?gtrpt?‘;qg{”ﬁgﬁ%kgeﬁfﬁ#é‘w})l ndenyl] }

- hafigi um dlmlh%ldlmg{hgpt hyl am dobor anebi s{ 1-[ 2-n-propyl,
4- (2 3- di net hyl phenyl) i ndenyl ]} haf ni um di net hyl ; 25 di net hyl am dobor anebi s
{ 1-[ 2-i soprdimgthylamidob@antibregi H3igvipeapyl, )4|-@dreuﬁlgapgon}ethylphenyl)lndenyl]}-

hafnium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethy];
15 dimethylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl}}-
hafnium dimethy],;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 hafnium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethy],;
dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl] }hafnium
dimethyl,;
25 dimethylamidoboranebis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]} hafnium
30 dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}hafnium
dimethyl;



haf ni um di met hyl ; di net hyl am doboranebis { 1-[2-n-butyl,

4- (2, 3-di net hyl phenyl )i ndenyl ] } haf ni um di net hyl; di met hyl am dobor anebi s{
1-[2-isobwnybm0ﬁmi2,3-dinethylphenyl)indenyl]}hafniun1 30 pdiTrEsnbry8718

di met hyl am dobor anebis { 1-[2-sec-butyl. 4-(2,3 -dinethyl phenyl)indenyl] }
haf ni um di methyl; WO 03/002583 PCT/US@§/18718 -99 di net hyl am dobor anebi s
{ 1-[2-tert-butyl, 4-(2,3-dinethyl phenyl)indenyl] } hafniumdinethyl;

di met hyl am dobor anebi s{ 1-[2-phenyl, 4-(2,3-di nmethyl phenyl)indenyl]}hafni um

di et hyl dobor 1-[2=n- propyl .

o (2.3 a1 i oy AR RGN A o e O BB sy indenyil

dlnethyIaHIQQggm@Qﬁam@ {{ 1-[2-isopropyl, 4-(2,3,4- trinethylphenyl)indenyl]
haf ni um di met h dlneth | ani dobor anebi s { [ 2- n-

L- (2,3,4-tr |%@ﬁryilapné@ﬁﬂranehwéhﬁphq:nyl,1%(2;%ﬂnnﬂhylahwﬂ)mﬁenyﬂ}hafmum
di met hyl am d %g @pebls 1-[2-isobutyl, 4-(2,3,4-trinethyl phenyl)indenyl] }
hafnlun1d|ne { ’dlnethylanldoboranebls { 1-[2-sec-butyl,

4-(2,8,4-tr Idméfhylalﬂh&ﬁbdrénebii@n-ﬁ—h gropHiad-(d, Blmtdnrm’iyﬂlpﬂenyllﬁadenyl]}
dlnethylanldoboranebls ﬁel [2-tert-butyl, 4- (2 3,4-trimethyl phenyl)indenyl ]
}  haf ni um diaftmydimetyy thylanldoboranebls 1-[ 2- phenyl, 4-(2,3

112 pr 2%"1‘?&%@“9}%* UERHcbis Py S oot e LA gpor anch = {
di met hyl am duefionardoethy]; 1-[ 2-i sopropyl, 4-(2, 3, 5- trlnethylphenyl)indenyl]
R TR TR N L
10 hafnium dimethyl;
dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
15 dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]} hathium
dimethyl;
. dimethylamidoboranebis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indeny!]}
20 hafnium dimethyl;
dimethylamidoboranebis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
25 dimethylamidoboranebis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
dimethylamidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
30 hafnium dimethyl;
dimethylamidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl}}hafnium
dimethyl;



25 di met hyl am dobor anebis { 1-[2-isobutyl,

4-(2, 3,5-trinmet hyl phenyl )i ndenyl] } hafnium dinethyl;

di et hyl awodshorsanebi s{ 1-[2-sec-butyl, 4-(2, 3, 5-trinmet hylpalrarspt/)smelenyl ] }
haf ni um di met hyl ; di net hyl am doboranebis { 1-[2-tert-butyl,

4- (2, 3,5-trinet hyl phenyl Yindenyl] } 36°af ni um di met hyl ;

di net hyl am doboranebis { 1-[2-phenyl, 4-(2,3 ,5-trinethyl phenyl)indenyl] }
haf ni um di methyl; WD 03/002583 PCT/ US02/ 18718 - 100

di i sopropyl api doboranebi.s{ 1-[2-bns; propyl, . .

4- ( 2- net hyl pﬁ’éﬂ?ﬂ@?’%ﬁ‘é‘%ﬂofﬁnﬁg‘%ﬁ WP&‘%M gty lphenyd NpdsARIAEY  anebi s ¢
1-[ 2-i sopr opyithloddd; 2- met hyl phenyl )i ndenyl ] } hafnium dichloride; 5

di i sopropyl ani dobor anebi s{ 1-[2-n-butyl, 4-(2-nethyl phenyl)indenyl]}hafnium
di chl ori de; diisperopylepydaberansbist kheispaopil f42inghylphenyl)indenyl]}hafnium

4- (2- met hyl p&&nx}-&é,ndenyl ] }hafni um dichloride; diisopropylam doboranebis {
1-[ 2-sec-butyrl, A (2- met hyl phenyl )i ndenyl] } hafnium 10 dichloride;

di i sopr opy| attisdpiopylamédoberaneBis{ R{2-abutydut-yd-methy(phengdinyéphe hythjunndeny! |
}haf nium dichloride; diisopropylam doboranebis { 1-[2-phenyl,
4- (2- met hy| phelH919s:ndenyl ] } hafnium dichloride; 15

0 o oPY| TLSBRRBRARIS el FLTBEADY s B BN PSR o 1 )
4- (2- et hyl phiehlbgideydenyl ] } haf ni um di chl oride; diisopropyl am doboranebis {
di 1 sopr opy! aisaemey amaaterebe pl-PESH Ry 2 ihirshEHsPy HRaBRIm)  at ni um
di chligride; gifisq@:;opyl am doboranebi s{ 1-[2-sec-butyl,
4- (2- et hyl phenyl )i ndenyl ]} haf ni um
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium
dichloride;
15 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}hafthium
20 dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{ 1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
25 diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]} hathium
dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}hafnium
30 dichlornide;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}

hafnium dichloride;



di chl oride; 25 diisopropyl am doboranebis{ 1-[2-tert-butyl,

4- (2-et hyl phenyl )i ndenyl ]} hafnium dichloride; diisopropylam doboranebi s{
1- [ 2- pherwyiD,034071583 et hyl phenyl )i ndenyl ]} haf ni um di chl ori deCT/US02/18718

di i sopropyl am dobor anebi s { 1-[2-n-pro§ﬁl, 4- (2-n- propyl phenyl )i ndenyl] }
haf ni um 30 dichl oride; diisopropylam doboranebi s{ 1-[2-isopropyl,

4- (2-n-propyl phenyl)indenyl] } hafniumdichloride; WO 03/002583

PCT/ US02/ 18718 -101 dii sopropyl am dobor anebi s{ 1-[2-n-butyl,

4- (2-n-propyl.phenyl)indenyl ].}.haf ni u [ oride; .dii.SOprao 1 dobor anebi s
{ 1-[2-i sobtﬁ‘V?EroﬁYl%@l‘ﬁgBﬂ%ﬂ%@)Fgﬁ@:ﬁ%@ﬁyﬂd‘g%ﬂoﬂ%hﬁ{lﬂiﬁng%{} l’%ﬂ“&é; 5

di i sopropyl andigeies anebi s{ 1-[2-sec-butyl, 4-(2-n-propyl phenyl)indenyl] }
haf ni um di chl ori de; diisopropyl ami doboranebis { 1-[2-tert-butyl,

4- ( 2- n- pr opydiiserrapy uinidebasant bisf Ini2aspbwy le At(@mirrepylahenydiidspyl] HigftisBor anebi s{
11- [2-phen¥hﬁfégﬁé}-propylphenyl)indenyl]} haf nium 10 di chl ori de;
diisopropylan%éoboranebis { 1-[2-n-propyl, 4-(2-isopropyl phenyl)indenyl] }

haf ni am di chiigéprdpylasidoboianeliy{ 1afa-sko khutyd 2 -8-propgyl pleny Bimde oyl
4- (2-isopropyl phenyl)indenyl] } hafniumdichloride; 15
di i sopr opy! diRfHeBsigharles { 1-[2-n-butyl, 4-(2-isopropyl phenyl)indenyl] }

haf ni i chl ori da- di| P : P or .
42 (21 sopr o SRR ich AR AU B AN E nibsoppichyb ARRH Matnium
di i sopropyl alicldodide; anebi s { 1-[2-sec-butyl, 4-(2-isopropyl phenyl)indenyl] }

AR L IR R R e R e et TR

10 dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}
hafnium dichloride;

15 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl] } hafnium
dichloride; A
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}

20 hafnium dichloride;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl] }hafnium
dichloride;

25 diisopropylamidoboranebis{ 1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dichloride;
diisopropylamidoboranebis { 1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium

30 dichloride;
diisopropylamidoboranebis { 1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]} hafnium
dichloride;



di i sopropyl am doboranebis { 1-[2-phenyl, 4-(2-isopropyl phenyl)indenyl] }
haf nium dichloride; 25 diisopropyl am doboranebis { 1-[2-n-propyl,

4- (2- n- buweoloploaasys ) i ndenyl ] } haf nium dichloride; PCT/US02/18718

di i sopropyl am doboranebis { 1-[2-isopropyl, 4-(2-n-butyl phenyl)indenyl] }
haf ni um di chl oride; diisopropylam dobb‘?z\a/inebi s { 1-[2-n-butyl,

4- (2-n-butyl phenyl )i ndenyl ] }hafnium 30 dichloride;

di i sopropyl am dobor anebi s 1- [2 i sobutyl, 4-(2-n-butyl phenyl)indenyl] }
2?{ 2 Iog;n ODS: y Jsgé)rbg}z aw\/%bgfgn P%ﬁ%’é /(}%7blu§ylpheny8mdenyl]}hafmum

4- (2 n- but ylRégeyde, i ndenyl | } haf nium dichlori de di i sopropyl am dobor anebi s
{ 1-[2-tert-butyl, 4-(2-n-butyl phenyl)inden }hafnium dichloride; 5

di i sopr opyl adﬁsqm‘gpylamctﬁb@{angblﬁ@L-%@ﬁybutyw& rh%ﬂpmrww;lyldménym] } haf ni um
di chl ori de; qdl '3?&” opyl ami dobor anebi s{ 1-[2-n-propyl,

4-(2-isobuty p}henyel )i ndenyl ] }hafnium dichloride;

di i sopr opy! afiisesropylamedubsrahetis { 12[2-plaeply R @R -n-Buty Bhesydlitdeny ikafyiu ndenyl ] }
10 hafniumdjchl oride; diisopropylam doboranebis { 1-[2-n-butyl,

4- (2-i sobut yigHe#d8: ) i ndenyl ] } hafni um di chl ori de;

nat i um & idﬁ%%‘é’f%ﬁ%i@béfaﬁls%%i% SRR PR R el
gl |(§oI ?gbu][ wlﬂg?édc?r ;lnndlegyl ! ha]:a?lt ulr)nut o Chl o dle | )i ndenyl ]
haf nf uny o ERPOPPUT bR LEEPS Oy ISP erBBY: iR iBheay iR g

4- (244 sobut WphigRvdidhivggny! 1 }hafnium 20 dichloride;

di i sopr opyl am dobor anebi ${ 1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl] }
diisopropylamidoboranebis{1-[2-n-butyl, 4- (2-isobutylphenyl)indenyl] }hafnium

dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dichloride;

15 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]} hafnium
dichloride;

diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}hafnium
20 dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}
hafnium dichloride;
25 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl] }hatnium
dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}
30 hafnium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}

hafnium dichloride;



haf ni um di chl ori de; diisopropyl am doboranebi s{ 1-[2-isopropyl,

4- (2-sec-butyl phenyl)indenyl] } hafniumdichloride; 25

di i sopr opwlbawioozsior anebi s{1-[ 2-n-butyl, 4-(2-sec-butyl phemrgirjisoziestys | }

haf ni um di chl oride; diisopropylam dob(i>53anebi s{ 1-[2-isobutyl,

4- (2-sec-butyl phenyl)indenyl] }hafnium™dichlori de;

di i sopropyl am dobor anebi s{ 1-[2-sec-butyl, 4-(2-sec-butyl phenyl)indenyl] }
30 haf nium di chl oride; diisopropyl am doboranebis{ 1-[2-tert-butyl,

4- (2-sec-but yl phenyl )i ndenyl J. f ni i chloride: 3/,002583

bt usos) 18 A1omny pidiiebels Ui Bnal B PR h ey g PR

4- (2- sec- butgithibedyy! ) i ndenyl ] } haf ni um di chl ori de;

di i sopropyl anm doboranebis { 1-[2-n-propyl, 4-(2-tert-butyl phenyl)indenyl] }
haf ni um di clflispprapylamidbosmgbis [?aﬁ'ipmér"aﬁeﬁﬁsbl{tylmhff@)ilf!fr’@m‘ld)byI ,
4-(2-tert-bytyl.nhe ndenyl] }  hafniumdichloride;
diisopropylgﬁ¥ggﬁégéﬁ§%¥§ { 1-[2-n-butyl, 4-(2-tert-butyl phenyl)indenyl] }
haf ni sm  di clilsepropglamiddbeeinebipyl-favisdplopy i A€Ditat-blitylpghenglpindénsl ]}
4-(2-tert-butyl phenyl)indenyl]}hafnium 210 dichloride;

di i sopropyl nippshichierdes; 1-[2-sec-butyl, 4-(2-tert-butyl phenyl)indenyl] }

haf ni a b . : ] ' _
A (2 tort- put P pREaACHRRNORK RO KRGO ERlCR o Py Hden i niom

di i sopropy! atitldodids; anebi s{ 1-[ 2- phenyl

4-(2-tert-butyl ph | )ind 1th [ i chl ori de; : .
di§sop$gpylgh%agﬁg?% %ﬁ@g¥%§$%%E%gb$g%§ﬂkaiyg%&B%GWQKQW?PHHEh?@?w? haf ni um
di chligri de; fifisQ@:opyl am doboranebis { 1-[2-isopropyl,

4-(2-bipheny|)indeﬁy|] } hafnium 20 dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}

hafnium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}
hafnium dichloride;
15 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}hafnium
20 dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-biphenyl)indenyl] } hafthium
dichloride;
diisopropylamidoboranebis{ 1-[2-isobutyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
25 diisopropylamidoboranebis{ 1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}hafnium
dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl}}hafnium
30 dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}

hafnium dichloride;



di i sopropyl am dobor anebi s{ 1-[2-n-butyl, 4-(2-biphenyl)indenyl] }hafnium

di chl oride; diisopropyl am doboranebis { 1-[2-isobutyl,

4- ( 2- bi phwoyBpoasdenyl ] } hafnium dichloride; 25 diisopropgrarsoziodyes anebi s{
1-[ 2-sec-butyl, 4-(2- blphenyl)lndenyl]}hafnlunl di chl ori de;

di i sopropyl am dobor anebi s{ 1-[2-tert- bu‘f“yl 4- (2- bi phenyl )i ndenyl ] } haf ni um
di chl ori de; diisopropyl am doboranebis { 1- [2-pheny|, 4- ( 2- bi phenyl )i ndenyl ]
} hafnium 30 dichloride; diisopropylam doboranebis { 1-[2-n-propyl,

4-(2- a- napht he den haf ni um, di.chl o [ 002583

PC(T/ Us02/ 287‘%0 “’p)ri]%ﬂ% %{P%Hi [215PRisBY éggﬁ %api‘hﬁ‘[hfvﬂ‘%‘? 3@ ,
4-(2-a- naphuﬁﬁhgﬂqnmhammﬂenyl] } hafnlun1d|chlor|de
d||sopropylan1doboraneb|s 1-[2-n-butyl, 4-(2-a- naphthylphenylglndenyl] }

haf ni um di cHliispprgpylamidsiborasg lébly[?amba%d}-(a?n@mael{thnlp{@yl)é%ayg}

4- (2- a- napht e denyl] hafniumdichloride;
dllsopropyIlQ¥3 @%féﬁé“#@{ 1-[ 2-sec-butyl, 4-(2-a-naphthyl phenyl)indenyl]}

haf ni sm di chlizopdpylathidobopmepiy! a[d- dobﬁylane{mos]{laphﬂ{yzp}teayt)mldutm}
4-(2-a- naphdw¥lphenyl)|ndenyl] } 10 hafniumdichl oride;
di i sopropyl CIREE { 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl] }

R R
di i sopropy| dnifidoinaticiietdes { 1 [ 2-isopropyl, 4-(2-(3-naphthyl phenyl)indenyl]
N e
d||sq@ropquﬁqugqﬁangﬁaé { 1-[2-isobutyl, 4 (2 ( 3- napht hyl phenyl )i ndenyl ]
} diisopropylamidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
15 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}
20 hafnium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl}}
hafnium dichloride;
25 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
30 hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-

hafnium dichloride;



20 haf ni um di chl ori de; diisopropyl am doboranebis { 1-[2-sec-butyl,

4- (2- (3-napht hyl phenyl )i ndenyl] } hafniumdichloride;

di i sopr opybanioaskor anebis { 1-[2-tert-butyl, PCT/US02/18718

4- (2- (3- napht hyl phenyl )i ndenyl] } haf“%unldichloride; 25

di i sopropyl am dobor anebi s { 1-[2-phenyl; "4-(2-(3-napht hyl phenyl )i ndenyl] }
haf ni um di chl ori de; diisopropyl am doboranebis { 1-[2-n-propyl,
4-(2-trifluoromethyl phenyl)indenyl] } - hafniumdichloride;

di i sopropyl apmi dobor.anebi s -.[ 2- i-sopr.apyl,, . .

o (oo o OSBRI b Cr PR BB Mo me e pafaindemy -

di i sopropyl apfdeRFaneies{ 1-[2-n-butyl,

4-(2-trifluoronethyl phenyl)indenyl]}- hafniumdichloride; WO 03/002583
PCT/ US02/ 18ﬂllsopropyll@rgldo&pra@elpsblpb/a-%ﬁeiw&-é%gﬁilsor?mqthy@hp@dbmewl,]}-
4-(2-triflugr | Yindenyl] } - hafniumdichloride;

di i sopropyl }%@%‘%@%@%ﬁ‘% { 1-[2-sec-butyl,

4- (2-4ri f | vatiieomopylhpidabytanebid £R[2-lert}buty In&f 2rtriftactombihgphdeyl)ibdenyl] } -

di i sopropyl am_ dobor anebi s{ 1-[2-tert-butyl,

4-(2-triflud® Wordey1 )i ndenyl ] }- haf ni um di chl ori de;

b (2T T U o PR R e kS PR 4 uorometytohenyindenyi])-

di i sopropy| anfrdubcliéheides{ 1-[2-n-propyl, 4-(2,3-dinmethyl phenyl )i ndenyl ]}
4 (2 5 di U ST BRRHS RSN LR G SRro g ny DRI

di i sgpropyl aprdehcianges { 1-[2-n-butyl, 4-(2,3-di et hyl phenyl)indenyl] }
haf ni um di chl ori de; 15 diisopropyl am doboranebis { 1-[2-isobutyl,

4- (2, 3- di metdigpprapyigmjdobgeangbip{ I-[2-iseprapylat-d2.Stimethytphenyl)indenyl]

di i sopropyl am.doboyanebis { 1-[2-sec-butyl, 4-(2,3-dinethyl phenyl)i ndenyl ]
} hafnium &gtrﬁvrgrc{l%é?nde’ _
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl]}

hafnium dichloride;
15 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis {1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}
20 hafnium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dichloride;
25 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indeny!]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
30 hafnium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}

hafnium dichloride;



di i sopropyl am doboranebis { 1-[2-tert-butyl, 4-(2,3-dinethyl phenyl)indenyl ]
} 20 hafniumdichloride; diisopropylam doboranebis { 1-[2-phenyl,

4- (2, 3- diwetoapbyseenyl )i ndenyl ] } haf ni um di chl ori de; PCT/US02/18718

di i sopropyl am doboranebis { 1-[2-n-p g@/

4-(2,3,4-trinethyl phenyl)indenyl] } ni um di chl ori de; 25

di i sopropyl am doboranebis { 1-[2-isopropyl,

4-(2,3,4-trinethyl phenyl)indenyl] } hafnium dichloride;

di I dob % St )i nd I
o Ry RSO hos L2t 6% B gy ner)

4 (2, 3, 4- triHzgdityl pbresyde) | ndenyl ] } 30 haf ni um di chl ori de;

di i sopropyl ani dobor anebi s {/2 sec-b

4-(2, 3, 4- tr.%@wypﬂﬁ@mbprq@a@ﬁ 1-i2 phenwa‘lr@tﬁﬁ -HiethpipheryDingongl} 002583
PCT/ US02/ 187318 - %ﬁ rql(? sopr opyl am dobor anebi s{ 1-[2-tert-butyl,
4-(2,3,4-tri mer%HyI pheny el)’l ndenyl] } hafniumdichloride;

di i sopropyl afnsdmbpylaﬁﬁdnbsfan&b1b<21~{ﬂae4py¢pyl H-(23, 3 tdmethiyIphe gl hipdeawijl ) | ndenyl ] }
haf ni um di chl qr.i de; 5 di i sopropyl am dobor anebi s{ 1-[2-n-propyl,

4- (2, 3, 5-t r i MBI gl ﬁ‘)’/‘ile)lndenyl] }  haf ni um di chl ori de:
di i sopropyl %Hsgﬁlap%lﬁﬂl%b%ra{neﬂls §8Ho % b2, 3 trlmethylglée;nyl)indenyl]}

4-(2,3,5-trinet enyl) |ndeny i um di chl orl
di i sopr opyl dmfmioﬂnahdﬂabdes{ 1-[2-n-butyl, 4-(2, 3 5-tri met hyl phenyl )i ndenyl ]

} 10 hafniumdichlori 0 anebj. s tyl,

b (2,3, ot r SO POPEREHOPrRERAL T SRR N A

di i sgpropyl 6}%«1%%@1{1@@@& 1-[2- sec butyl,

4-(2,3,5-trinethyl phenyl )i n I hafnlumdlchlorlde 15

i i sopr opyl adnsclmbpyhﬁ@i;mbgtanmblpé- Zeispbik #1(2.3.5-trimethylpheny indeny1]}

4-(2,3,5-tri freth h (pt}leigr)ﬁe)l ndenyl] } hafniumdichloride;

di i sopropyl am oDor aheé 3{ 1-[2-phenyl, 4-(2,3,5-trinmethyl phenyl)indenyl] }
dusopropylam1doboranebls{l [2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}

hafnium dichloride;
15 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl}}
hafnium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}hafnium
20 dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl,;
25 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl] } hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]} hafnium
30 dimethyl,
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium
dimethyl;



haf ni um di chl ori de; diisopropyl am doboranebi s{ 1-[2-n-propyl,

4- ( 2- met hyl phenyl )i ndenyl ] }haf nium 20 di nethyl; diisopropyl am doboranebi s
{ 1-[2-iswprospyiss3 4- (2- met hyl phenyl )i ndenyl] } hafnium dipoattspb/i8718
diisopropylanidoboranebis{l-[2-n-buty|1,ﬁ-(z-nethylphenyl)indenyl]}hafnium
di met hyl ; 25 diisopropyl am dobor anebi $§ ?'1-[2-isobuty|,

4- (2- met hyl phenyl )i ndenyl] } hafnium dinethyl; diisopropyl am doboranebi s{
1-[ 2-sec-butyl, 4-(2-methyl phenyl)indenyl]}hafnium dinethyl;

di i sopropyl am dobor.anebi, s L-[2:=4ert-butyl, 4-(2-nmathyl nvl.) i ndenyl ] }
nat i o * 30 SRR AR EeRS T S s ubpe PR P

4- (2- met hyl phigely);i ndenyl ] } hafnium dinmethyl; WO 03/002583 PCT/ US02/18718
- 107 diisopropyl am doboranebis { 1-[2-n-propyl, 4-6,2- et hyl phenyl )i ndenyl ]
} haf ni um dlisepiepylamidabespebisy] -BrisapmonylafdBicdyirleayhigdemdphpfnium

4-(2-et hyl ph(ﬁ%{h?'gndenyl ]}hafnium dinmethyl; 5 diisopropylam doboranebis {
1-[2-n-butyl, 4-¢2-et hyl phenyl)indenyl] } hafnium dinethyl;

di i sopr opyl aftisdpiopylaméduberanelis| R{2-a-bhatil yd-(2-dchy phetyhydehelhafningenyl ] }
haf ni um di net hyl ; dii sopropyl am dobor anebi s{ 1-[2-sec-butyl,
4- (2- et hyl pHBﬁ‘;‘?ﬁ’)Vi;ndenyl ] }Yhafnium 10 dinethyl; diisopropylam doboranebis

1-[2-tert- - ohe 1 i i :
G i sopr opyl Ans BUSBY AmGHTE UGB ST PR b RO I RS |
haf ni um di ndtkthly]; 15 dii sopropyl am dobor anebi s{ 1-[ 2-n-propyl,

4-(2-n-pr Opycligggrg%;l)ain?cgo%%}/eln]ebi}s P ﬁ[ﬁée‘é%utﬂi ﬁi-@%ﬂyiphenyl)indenyl]}hafnium
10 dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]} hafnium
dimethyl;
15 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl] } hafhium
dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}hafnium
20 dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl] } hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}
hafnium dimethyl;
25 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}
hafnium dimethy];
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}
30 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}
hafnium dimethyl;



di i sopropyl am dobor anebi s 1-[2-isopropyl, 4-(2-n-propyl phenyl)indenyl] }
haf ni um di met hyl ; dii sopropyl am doboranebis 1-[2-n-butyl,

4- (2- n- propyBpbesay| ) i ndenyl ] } haf ni um 20 di net hyl ; PCT/US02/18718

di i sopropyl am dobor anebi s{ 1-[2-i sobut zqs

4- (2- n- propyl phenyl )i ndenyl ]} haf ni um met hyl ; dii sopropyl am dobor anebi s {
1-[2-sec-butyl, 4-(2-n-propyl phenyl)indenyl ] } haf ni um di net hyl ; 25

di i sopropyl am doboranebis { 1-[2-tert-butyl, 4-(2-n-propyl phenyl )i ndenyl] }

Zaz gi gmpglopﬁt IB%FEREAF" I s V‘B}{bl? h@?‘?‘gr & eb 2n‘§§‘?{y’f’3[’lpla‘fpny§)6%4§8¥)@ 12 WBhor anebi s

{ 1-[2-n- prqpmbt,hglﬁl (2-isopropyl phenyl )i ndenyl ] } 30 hafniumdinethyl;

di i sopropyl ani do or anebi s { 1- {2 i sopropyl, 4-(2-isopropyl phenyl )i ndenyl 1 }
haf ni um di netisgpropyAmmgipborrelss: PCTiselsg! iﬁh@propymnyl)mdeny I}

di i sopropyl d s{ 1-[2-n-butyl, 4-(2-isopropyl phenyl)indenyl]
} haf ni um dﬁml}lﬁlg%r%at%gis}opropyl am doboranebl s { 1-[2-isobutyl,

4- (12-3 sopr oplispprepylamidoteriykhis §1-[ 2k riuyt) d(l%bi}dpylpﬂienyl)mdenyl]}
di i sopropyl am doboranebis { 1-[2-sec-butyl, 4-(2-isopropyl phenyl)indenyl] }
haf ni um di ne@Ryrm dmedghr opyl ani dobor anebis { 1-[2-tert-butyl,

4-(2-isopr 0%@@@9’1&%@%{%&& él- 2E@f’trqu't§p 5]'(WOBdeylphenyl)mdenyl]}

di i sopropyl am rane

4- ( 2-1 sopr ophafiptvenyingthgdenyl | } haf nium 10 di et hyl ;

di i sopropyl am dobor.ane is -[ 2- n-propyl., . . . .

4- (2-n-butyl %W?PXI?W&E’W a]“%lh‘g‘f?l'&uﬁ?engy%@HWWOWIP}?&SPB‘HWYAH’G@Wanebi s{
1-[ 244 sopr oRdethdr; ( 2- n- but yl phenyl ) i ndenyl ] } haf ni um di methyl; 15

di i sopropyl am dobor anebi s{ 1-[2-n-butyl,

4-(2-n-but y|qmlhemypylamdhxwta]n]ehaﬂn[%mprowl 4-(2-n-butylphenyl)indenyl]}hafnium

dimethyl;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
15 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
20 dimethyl;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}hafnium
dimethyl,;
25 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl}}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-isobutylphenyl)indeny!]}hafnium
30 dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}hafnium
dimethyl;



di et hyl ; diisopropyl am doboranebi s{ 1-[2-isobutyl,

4- (2-n-butyl phenyl )i ndenyl ]} haf nium di nmethyl; diisopropyl am doboranebis ({
1-[ 2- sec-wotoglop2543 ( 2- n- but yl phenyl )i ndenyl] } haf ni um 20 pdiTmsotryd7;s

di i sopropyl am doboranebis { 1-[2-tert-butyl, 4- (2 n- but yl phenyl )i ndenyl] }
haf ni um di et hyl; diisopropyl am dobor %%bls { 1-[2-phenyl,
4-(2-n-buty|phenyl)lndenyl] } hafnium dinethyl; 25

di i sopropyl anm dobor anebis { 1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]

Ly R SRt
di i sopropyl afing@pr anebi s{ 1-[2-n-butyl,
4-(2- |sobutylphenyl)|ndenyl]}hafnlun1 30 dime

di i sopr opy! aiﬂsqm‘ggylammbgr{anqblm [stspchugy], 442@bu§(hﬂnglwlﬁﬁ@w§/ [} hafhivamy | ]
} haf ni um d| h% WO 03/ 002583 PCT/ US02/ 18718 - 109
dllsopropylanl obdranebis { 1-[2-sec-butyl, 4-(2-isobutyl phenyl)indenyl] }

haf ni am  di raasbptbo yldllnicﬁﬁbpfaﬁﬂyikplnf’[zslﬂhmyaIzlqbL1§obﬁ,1t)2|lplﬁe2lyt)ﬁfdbnﬂdﬂj}thﬂfmum
4- (2- |sobutylphengl)|ndenyl] } hafnium dinethyl; 5

dllsopropyl Bybr anebi s { 1-[2-phenyl, 4-(2-isobutyl phenyl)indenyl] }

haf ni um  di r@{ﬂgﬁﬂoﬂg}?ﬁ&ﬁ’gg{@%{Lf“%’??%ﬁmb 2Sse£ b’anhﬁhéﬁyli){rﬂ@%ll]}

4-(2-sec-buty ni-am d
di i sopropy! dnifidodaclimaothbl;s{ 1-[ 2-i sopropyl, 4 (2 sec but yl phenyl )i ndenyl] }

i?(2?2229ghs'ggﬁgﬁbFwﬁkﬁéﬁgﬁﬁgﬁgﬁgkgﬁggﬁf ;ébu%hﬁﬁgﬁgﬁé%wgﬁldoboranebls{
1-[21bsobutwbﬁﬁ$mQ%ﬁ§@@hbutyIphenyl)lndenyl] } haf ni um di et hyl ;

diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}hafnium
dimethyl;

15 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hathium

20 dimethyl,
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}
hafnium dimethyl;

25 diisopropylamidoboranebis{ 1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;
diisopropylamidoboranebis{ 1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]} hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}

30 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}
hafnium dimethyl;



15 dii sopropyl am doboranebis { 1-[2-sec-butyl,

4- (2-sec-butyl phenyl)indenyl] } hafniumdinethyl;

di i sopr opybawioazseer anebis { 1-[2-tert-butyl, 4-(2-sec-butyicpheseytgmusndenyl ]
}  hafniumdinmethyl; diisopr opyl am dobﬂ anebis { 1-[2-phenyl,

4- (2-sec-butyl phenyl )i ndenyl ] haf ni am™~ 20 di et hyl ;

di i sopropyl am doboranebis { 1- [2 n- propyl, 4-(2-tert-butyl phenyl)indenyl] }
haf ni um di et hyI di i sopropyl am dobor anebi s{ 1-[2-isopropyl,

gl I( go:)rez)::)y P £ ?léwﬁg)%gx{ea% bl%él @ﬁlﬁﬁr@r I1‘-(‘3'-{@tbué’ylphen?l)mdenyl] thafnium

4- (2 tert- bLﬂlmbmlgtpnyl )indenyl]}hafnium dinethyl; diisopropylam doboranebis
{ 1-[2-isobutyl, 4-(2-tert-but E2Shenyl )i ndené % haf ni um di net hyl ;
di i sopropy! adﬂsmmlambgrape@fllz roTYLyA-(2-DiphenyDindenpllthafihany | ). ndeny! |

} 30 hafni Lb[ﬂn?hﬁFt hyl ; diisopropyl am doboranebi s{ 1-[2-tert-butyl,
4-(2-tert-bu enyl )| ndenyl ]} haf ni um di net hyl ; WD 03/ 002583

PCT/ Us02/ 187d180pmp)1131fﬁ1cﬁibbmblbl@ply [2aizbprobl; dw(24biphenthindemph hyfnjum
4-(2-tert- buﬁyl @genyl )i ndenyl ]} haf ni um di et hyl ;
di i sopr opyI 5r anebi s{ 1-[2-n-propyl, 4-(2-biphenyl)indenyl]}hafnium

di net hyl ; apehi 2k RHI%' )
4-( 2- bi pheny Sb%ggﬂg@ﬁc’%%aﬂgﬁgl 5269 b.ﬁh’l]‘r zzbllfnﬁa‘%? opyl %lr]r%l}f(g?)lglrnanebi s{
1-[ 2- n- but yldiméth§R- bi phenyl )i ndenyl ] } haf nium di et hyl ;

di | dob 2-b | haf ni
TR RSB R S b e e PRI @%@mfgﬁp phifiRgRY! ] 3 hafnium

4-(21bi phenydl,)nlen,ggnyl ]} haf ni um di et hyI di i sopropyl am doboranebi s{
1-[2-tert-butyl, "4-(2-bi pheng/l )i ndenyl ]} haf ni um
dusopropylamldoborane is{1-[2-sec-butyl, 4-(2-biphenyl)indenyl] } hathium

dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]} hafnium
dimethyl;
15 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium
dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl}}
hafnium dimethy],;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}
20 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethy];
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;
25 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}
30 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}
hafnium dimethyl;



di met hyl ; 15 dii sopropyl am dobor anebi s{ 1-[2-phenyl,

4- (2- bi phenyl )i ndenyl ]} hafnium dinmethyl; diisopropyl am doboranebis {

1- [ 2- n- prwpyB/0028% 2- a- napht hyl phenyl )i ndenyl ] } hafni um ecmatsayig71s

di i sopropyl am doboranebis { 1-[2-i soprgﬁ 4- (2- a- napht hyl phenyl )i ndenyl ]
} 20 hafniumdinmethyl; diisopropylam bor anebis { 1-[2-n-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } haf ni um di net hyl ;

di i sopropyl am doboranebi s { 1- [2 i sobutyl, 4-(2-a- napht hyl phenyl )i ndenyl ] }

o e AR AP PRSP ey oA

di i sopropyl aﬁfrq@hqu@e@pl s { 1 [2-tert-butyl, 4- (2 a- napht hyI phenyl )i ndenyl ]
} haf nium di met hyl ; dIISO rop ?/I am dobor anebi s{ 1-[2-p dy
4-(2-a- naphtc#wmﬁeﬂw)dqbe@ﬁyblf Ie[2- rmbu%f“n%ﬁnnapmlamnyl)m enyl]}

d||sopropyl s { 1-[2-n-propyl, 4-(2-(3- naphthylphenyl)lndenyl]
haf ni um %@Tﬂ?xﬁ%%@% "03/ 002583 PCT/ US02/ 18718 - 11

d| i sopr opy| aiiisd}ﬁrbpylamﬁlub&ahelﬂas{IZEz-lsotputplpyl(?. B4na(pﬂtl(y&3heaplblhbydyn)]1enyl )i ndenyl ]
}  hafniumdi net hyl; dijsopropyl am doboranebi s{ 1-[2-n-butyl,
4-(2-(3-nap thefjrprimgiylndenyl 7 3 haf ni um di methyl : 5

d' I sopr opyl 3@%&9@ gﬁilbéraiqe&shzlg'&]s%g%rt%l 4- é%?ﬁ%pﬁtﬁf@ﬁ@ﬂlﬁﬂ&é?@ﬂ'}]yl )indenyl ]

haf ni um sopr opyl obor an sec- but ylI,
4 (2- (3- naphitafyibphigmythyl;ndenyl |} haf ni um di met hyl ;
di i sopropyl

O SRR ARE Rl L5 R X sy oy indeny )
di i sgpropyl e}mrq%%ﬁ@@pl s { 1-[2-phenyl, 4-(2-[3-naphthyl phenyl)indenyl] }
haf ni um di et hyl ;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl}}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl}}-
hafnium dimethyl;
15 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hatnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]} -
hafnium dimethyl;
25 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}
30 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl}}
hafnium dimethyl;



di i sopropyl am doboranebis { 1-[2-n-propyl,

4-(2-trifluoronethyl phenyl)indenyl] } - hafniumdinethyl; 15

di i sopr opybawioaskor anebi s{ 1-[2-i sopropyl, PCT/US02/18718
4-(2-trifluoronethyl phenyl)indenyl]}- ﬁfnlun]dlﬁEthy|

di i sopropyl am doboranebis { 1-[2-n- buty

4-(2- trifluoronethylphenyl)lnden '] } - hafniumdinethyl;

di i sopropyl am doboranebis { 1-[2-isobutyl,

yl']
-is
4-(2-trifl th - i ‘ hyl
i 1 sopr opy! A aaBEY aRAERbEheF 6oy, 2 e PSR by
4-(2- trlfIUQﬁﬁﬂahhmhemgnyl)lndenyl]} hafniunldinethyl

di i sopropyl ani dobor anebi 1-[2-tert

4-(2-trifl u&l@?@pnylpwrwm@n@ 160}bmylh${%ﬁtﬁﬁmaﬁth1)m@yl

di i sopropyl 1-[ 2- phenyl,

4-(2- trlf|ug%§ﬁ%? lﬁgﬁgﬁyl)lndenyl] } - hafnium dinethyl;
d||sopropylahmdmbpyhmmhhsw@dﬁsUzﬁhwnnmpml4{Aaﬁﬁmeﬂﬂhﬂmnﬁyh¢mgﬂyl)indenyl] }
haf ni um di d|| Eropylanidoboranebis { 1-[2-isopropyl,

4- (2, 3-di net ;W denyl] } 30 hafnium dinmethyl;

di i sopropyl 2 I } yl )indenyl] }
haf ni um di %%@%\o g%béﬁa{élg%:%{l 8)/ 41(82%&81%1%1}4%H2E$1§ﬁi>ﬁh@ﬁ‘5ﬁ}}

di i sopr opy! drfdeinclimatilyl;s{ 1-[ 2- |sobutyl 4- (2, 3-di et hyl phenyl )i ndenyl ]}

e R SR AT RS ARE L Bl A S M ey

d||sgpropyI4ﬁﬁggQQﬁ@@@@15 1-[2-tert-butyl, 4-(2,3- dlnethylphenyl)indenyl]

}  haf ni um di et hyl ; d||sopﬁhE%lanldoboraneb|s { 1- ! Bhenyl 4-(2,3
- di net hyl phewpprpnﬂemydqbor@ﬁbns ispironyl, 4 (M%@pn@hxlp sisrdbebi s {
1-[2-n- prop%mﬁnun&gﬁwﬂthrlnethylphenyl)lndenyl] 10 haf ni um di net hyl ;

diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
15 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
20 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
25 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}
30 hafnium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
hafnium dimethyl;



di i sopropyl am doboranebis { 1-[2-isopropyl,

4-(2, 3,4-trinmet hyl phenyl )i ndenyl] } hafnium dinethyl;

di i sopr opybawioazseer anebi s{ 1-[2-n-butyl, 4-(2,3, 4-trinet hplcgheseytgusndenyl ]
}  hafniumdinmethyl; 15 diisopropylam gobor anebis { 1-[2-isobutyl,
4-(2,3,4-trinethyl phenyl)indenyl] } i um di met hyl ;

di i sopropyl am doboranebis { 1-[2-sec-butyl,
4-(2,3,4-trinethyl phenyl)indenyl] } hafnium dinethyl;

di | a d b
el AR EET R STRE—_—

e
di i sopropy| apirdomcimealt;s { 1-[2-phenyl, 4-(2, 3 4- tr| rret hyI phenyl )i ndenyl ]
}  hafniumdinmethyl; diisopropylam dobor anebi s 2-
4 (2.3, 5 tr.mmpﬂn@rr@qbpm@ﬁin T phembtrBuns imebuphensBnicrl

di i sopropyl ho s { 1-[2-isopropyl,
4-(2, 3,5-t rﬁ%’gﬁy JI eny’ Yindenyl] } hafniumdinethyl;

di i sopr opy! adﬁsdpbpylaﬁﬂdnb@rz{ne&rs[Q{mntpmpyil,A @-2th3 | fhehyliimednyy]} pibnidm i ndenyl ]
}  hafniumdinmethyl; diisopropyl am doboranebi s{ 1-[2-isobutyl,
4- (2,3, 5- tridighl $henyl )i ndenyl]} 30 hafni um di net hyl ;

di i sopropyl $£ I
4-(2, 3, 5- tr?dr?estgﬁgp%%gﬁ&q a‘%{é{ﬁ% ff % Opﬁg%ﬂnﬁu(rzn%?ﬂr]r}gp penpDindenyll 002583
PCT/ US02/ 187ziﬁonmﬁnldichibndmpr opyl am doboranebis { 1-[2-tert-butyl,

gl fgogr (5)p§/lr I‘ﬁie %B?lgﬁg%?gé’lm{%% nﬂl Qphé’mﬁf‘{]@?’f%@e?ﬂ)%?Wﬂ}ﬁ‘ﬁww| ndenyl ]

} hapnium dijpmbhiyd:; 5 diisopropyl am doboranebi s{ 1-[2-n-propyl,
4- (2- et hyl phenyl )i ndenyl ] }zirconi um dichl oride;
di i sopropyl adnsdmbpylammbgfanrb{Sﬂ 1% ipbeply b (24m¢thylphetyinsteani} gitcagiany | ] )
zi rconi um dl(ﬁr}H di i sopropyl am dobor anebis { 1-[2-n-butyl,
4-( 2- met hyl &hy éei ndenyl] } zirconium
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}

zirconium dichloride;
15 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}zirconium
20 dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
25 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
30 dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride;



10 dichl oride; diisopropyl am doboranebis { 1-[2-isobutyl,

4- (2- met hyl phenyl )i ndenyl] )zirconium dichloride;

di i sopr opybawioaskor anebi s { 1-[ 2-sec-butyl, 4-(2-nethyl pheaylgsSornosmg| ] }
zirconiumdichloride; 15 diisopropyl am doboranebis { 1-[2-tert-butyl,

4- (2- met hyl phenyl )indenyl] }  zirconi am*di chl ori de; ‘

di i sopropyl am dobor anebi s{ 1-[ 2-phenyl,

4- (2-met hyl phenyl )i ndenyl ]}zirconium dichloride;

di i sopropyl am dobor.anebi s{ 1-.[ 2- pr pro , .

o (5t ol pHURIPHABTD 0P 6o RRL @ BropylphemyDindenyl)

di i sopropyl aircesiapr aaabiige;{ 1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]
)zirconium dichloride; diisopropylam doboranebis { 1- [12- n- but yl ,

4- (2- et hyl pr’ﬁ9lPl’}>pY1‘é@Féﬂbea}’§'i’lls‘UoEﬁ¥l§ﬂPr0Ylem(%'rni'IH@Pyll?BenY )indenyl]}

di i sopropyl am r I.5..{ 1-[2-isobutyl, 4-(2-ethylphenyl)indenyl] }
zirconi um (a]z:f'?gﬁﬁ%g% %ng ;&?’sopropyl am dobor anebi s{ 1-[2-sec-butyl,

4- (2-#t hyl phitRyprppyideidobbrangbis 6 [-tHbutydi 46(3-oprapgiphenyl)indenyl]}
di i sopropyl am dobor anebi,g{ 1-[2-tert-butyl, 4-(2-ethyl phenyl)indenyl])
zi rconi um  ForcamEm Gehladde;gi i sopr opyl ani dobor anebi s { 1-[2-phenyl,

4-(2-ethylp gﬁ%é{}l}%)%}%mabbra}ne&% { ]lc-girﬂsg%%ylg hs‘(bln%ﬂO?ﬂf?%/‘?.l %ﬁgﬁg |8 3

PCT/ US02/ 18 4 di 1 sopropy or anebi’s
4- ( 2- n- pr opydiggbeinyl Jickddeds;l | }  zi rconi um di chl ori de;

e S R e R e e e R
4- (214- pr opyifRebsinm aij;}g]gﬁg@gl ] zirconiumdichloride;
21 1 coni um dl Bisbpmpam doborancis I-[2-ert-utsl, 4-C-npropyipheryisdenytl 0
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dichloride;
15 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}
20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
25 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]}
30 zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}

zirconium dichloride;



di i sopropyl am doboranebis { 1-[2-sec-butyl, 4-(2-n-propyl phenyl)indenyl] }
10 zirconiumdichloride; diisopropylam doboranebis{ 1-[2-tert-butyl,

4- (2- n- prapyBodssy/| ) i ndenyl ] } zirconiumdichloride; PCT/US02/18718

di i sopropyl am dobor anebi s{ 1-[ 2- phenyl - (2-n-propyl phenyl)indenyl )
zirconium dichloride; 15 diisopropyl am >dobor anebi s { 1-[2-n-propyl,

4- (2-isopropyl phenyl)indenyl] } zirconiumdichloride;

di i sopropyl anm dobor anebis { 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl] }

50T o S LRbRARm oA B P BEIRRALAAEN S udhehybBaliBitonium

4-(2- |sopropy Z|rco
di i sopropyl afitiletidy;anebi s { 1-[2-isobutyl, 4-(2-isopropyl phenyl)indenyl] }
zi rconiumdichl ori de diisop roi)IyI[ am dobor anebj s {

] 1-[ 2-sec-but yl,
4- ( 2-i sopr oplispPreRyrIidaberaprhis{I-[21sp bl G#m-\%ﬂ@hw&),m%?gl]}Zlfrc%mum

di i sopropyl gji JHQ‘?}?{ anebis { 1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]
} zirconium Oride; diisopropyl anm doboranebi s{ 1-[2-phenyl,

4- (2-3 sopr opdiispprepylapideterankhik{ 1-[2-secemityld-@2-akiutylplamyl)indenyl]}

di i sopropyl ani dobor bi.s{ 1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl] } 30
zi rconi um dl%WPHPPh‘Znﬁﬂ'i‘&%opr opyl am dobor anebis { 1-[2-isopropyl,

4- (2-n-butyl 2Pl G SRl IgReny i ddd) 9 2583
PCT/ US02/ 187d§§8ﬁ%b%la&m¥%%g%lrsgﬁl amq%jo ore(mebl g? nyY)Qi {;u}t)yl

4- (2- n- but ylzpteenyi) diclderigd;] } zirconi um dichlori de;

2i oot um . AMERROPY AR OIé’%’Eﬁi*F‘%‘Bélr et depor e en Db |

4- (214- but yl pégende; i ndenyl ] }  zirconi um dichloride;

di i sopropyl ani dobor anebi s{ 1-[2-tert-butyl, 4-(2-n-butyl phenyl)indenyl
Propy dusopropylamldoboéanebl[s{1 -[2-n- propyly -(2- 1soéutylphenyl)¥ncfén ?/ ) il

zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;

15 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl}}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}

20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}zirconium
dichloride;

25 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}

30 zirconium dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}

zirconium dichloride;



zirconium di chl oride; diisopropyl am doboranebis {1-[2-phenyl,

4- (2-n-butyl phenyl )i ndenyl]}zirconium 10 dichl ori de;

di i sopr opybawiocazskdr anebi s { 1-[2-n-propyl, 4-(2-isobutyl prempispr/mtenyl] }
zirconiumdi chl oride; diisopropylam doli)or anebl s { 1-[2-isopropyl,

4- (2-isobutyl phenyl)indenyl] } zirconi [P di chl or i de; 15

di i sopropyl am dobor anebi s{ 1-[2-n-butyl, 4-(2-isobutyl phenyl)indenyl]}
zirconium dichloride; diisopropylam dobor anebi s { 1-[2-isobutyl,

a1 sopr opyl RaoREY AR ERnkb o-EE R SRR BB M)t § ndenyi )

20 zi r coni urpidbgihoditeleridai | sopropyl am doboranebis { 1-[2-tert-butyl,
4-(2-isobutyl phenylﬁgl ndenyl ] zi rconium di chl ori de

di i sopr opy| aiseRreny mecbxbgr@elmstlzl%owétﬂwtyl 4=(2-3¢6- E‘éfbjli’ﬂ’?lll}ﬁ}%’é‘f'ﬁﬁl}’)]ﬂ’ndenyl] }

zi rconi um di i sopropyl anm dobor anebi s { 1-[2-n-propyl,
4-(2-sec- bu?ﬂlﬁ%%@h{y@ ﬁgeriyl ] } zirconiumdichloride;

di i sopropyl aiﬁsdpbpylaﬂﬁdnbs{anéblb«2}-[23plmn(yp)4L(,2 sée-bitydtenpliingemphpenyl ) i ndenyl ] }
zirconi umdichl oride; diisopropylam doboranebis{ 1-[2-n-butyl,

4- (2-sec- butzy’/qcﬁﬁ‘élﬁy‘lhf latdsiyl 13 30 zirconi um dichl ori de; _ _
21 coni um di R Be P dar s BB s® B hd F p T e ppeRhapyl ) ndenvid 3
di i sopropyl @mcdmlunranlﬁbnde { 1-[2-sec-butyl, 4-(2-sec-butyl phenyl)indenyl] }
T R AR R el e s
di i sgpropyl ag‘mcggigg{@@ﬁghge 1-[ 2- phenyl, 4-(2-sec-butyl phenyl)indenyl] }
zi rconi um di chl ori de;
dusopropylamldoboranebis{ 1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl}}
zirconium dichloride;
15 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}
20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
25 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]} zirconium
30 dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium
dichloride;



di i sopropyl am doboranebis { 1-[2-n-propyl, 4-(2-tert-butyl phenyl)indenyl] }
zirconiumdichl oride; diisopropylam doboranebi s{ 1-[2-isopropyl,

4- (2-t ertwbuspbmeenyl )i ndenyl ]} 10 zirconi um di chl ori de; PCT/US02/18718

di i sopropyl am doboranebis { 1-[2-n- bUti/) 4-(2-tert-butyl phenyl)indenyl] }
zi rconiumdi chl oride; diisopropylam do dranebi s { 1-[2-isobutyl,
4-(2-tert-butyl phenyl)indenyl] } zirconiumdichloride; 15

di i sopropyl am doboranebis { 1-[2-sec-butyl, 4-(2-tert-butylphenyl)i ndenyl]

L L U P LR b 0

di i sopropy!| anHisdy; anebi s 1 [2 phenyl, 4-(2- tert butyl phenyl )i ndenyl] }
20 zirconiumdi chl ori de; d| i sopropyl am dobor anebi s 2- n- propyl

4- (2- bi phenyliispprapvigmjdoboranebis |Bnmptnpdh|4o<r2r<tr@aplahxlﬁb)whmﬂleaﬂﬂ}dobor anebi s {

1-[2-isopro ( nyl)indenyl] } zirconium dichloride; 25
di i sopropyl gz%lx‘{ ogorcﬁ%@gﬁas]e{% 1-[2-n-butyl, 4-(2-biphenyl)indenyl] } zirconium

di chlori de; diisoropylapydoboiatebiof lajreiombpill; §£2aswiptithylphenyl)indenyl]}
4- (2- bi phenyl )i ndenyl]) .zirconium dichloride; diisopropylam doboranebi s{
1- [ 2- sec- butgiconigmy dcHprdRiny| )i ndenyl ] } zi rconi um 30 dichloride;

di i sopropyl gﬁéﬁ;ﬂgﬁl ?dﬁbaraﬂlg%gz L 2 bheyP ! J@' /nl%r(tﬂylpha@ﬁmdehm}ieny'] }

zi rconi um 83 P 718
di i sopropyl azrilticdnibmﬁcidbnée{ 1-[ 2- phenyl, 4-(2-biphenyl)indenyl]}zirconium

& (2 & naphPBRERIYRaEH *?" g gy Digdenyi)
di i sgpr opyl azr;gcgﬁggf(ﬁaggh&{’ [ 2 i sopropyl, 4-(2-(x-naphthyl phenyl)indenyl ]
} diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dichloride;
15 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)indenyl]}
20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-isobutyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
25 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}
30 zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-

zirconium dichloride;



zirconiumdi chl oride; diisopropyl am doboranebis { 1-[2-n-butyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } zirconium dichl oride;

di i sopr opybawioaskor anebi s { 1-[2-isobutyl, 4-(2-a-napht hylpprarsgt)smgienyl] }
10 zirconiumdichloride; diisopropyl am&)ﬂgobor anebi s{ 1-[2-sec-butyl,

4- (2- a- napht hyl phenyl )i ndenyl] } zirconiumdichlori de;

di i sopropyl am doboranebi s{ 1-[2-tert-butyl, 4-(2-a-naphthyl phenyl)indenyl]}
zirconi umdichloride; 15 diisopropylam dobor anebi s { 1-[2-phenyl,

i | <opr opyl SHHBRERARAEERRU i RhpERg} ¥ 60 %%ﬁleﬂﬁmhﬁnmﬂden i ndenyl |

}  zirconi ur’ﬂu(ébﬁ]hhpdlbld@nddl i sopropyl am dobor anebi s 1-[2-isopropyl,
4-(2-[i-napht hyl phen i ndeng/ él_ 20 zirconjum di chI ori de;
15 pl-ffer

di i sopropyl aiﬂsameeya bgrang mbupiL, 4--(rlugramghyInpeyhéndnyhrdeny | 1}

zi rconi um di da opr opyl am dobor anebi s{ 1-[2-isobutyl,
4-(2-[3- naphz'?l{*aul)i?ruh-1 nytlllg#&rlléc:‘ienyl ]} zirconiumdichloride; 25

di i sopropyl amsdp’opylamednbs{an&blﬁ&sbsebmﬂyh (24rifl Reroetigiitchyl)indany]}} i ndenyl ]}
zirconiumdi ¢chl ori (ﬁ di.i, sopr opyI am doboranebis { 1-[2-tert-butyl,

4- (2- ( 3- naph 1Ty ghlpriddeny! ] zi rconi um di chl ori de;
di i sopropyl %ﬂsgﬁgﬁljlﬁﬁ%b%{anéblk?I‘-Fﬁ;?é&YButyl‘h (?’tx@ﬂ&lﬁ!&%ﬂﬂ¥lp@@§;‘])ﬁhdén@ﬂ?ﬂy| 1} 30

zi rconi um di chloride; diisopropyl am doboranebi s{ 1-
4- (2-trifl uorismeiuhydipiderigd;) i ndenyl ]} - zirconi um d| chI or| de V\D 03/ 002583

Ui M A L R
dii sepropy! asmcdpRar @oabtad, 1-[2-n-butyl,
4-(2-trifluoronethyl phenyl )| ndenyl]}- zirconiumdichl oride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2- trifluoromethylphenyl)indenyl]}-
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
15 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)indenyl}}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-isobutyl, 4-(2,3-dimethylphenyl)indenyl]}
20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
25 diisopropylamidoboranebis{ 1-[2-phenyl, 4-(2,3-dimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{ 1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
30 zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}

zirconium dichloride;



5 dii sopropyl am doboranebis { 1-[2-isobutyl,

4-(2-trifluoronethyl phenyl)indenyl] } - zirconiumdichloride;

di i sopr opwbawioazseer anebi s{ 1-[2-sec-butyl, PCT/US02/18718
4-(2-trifluoronethyl phenyl)indenyl] } rconi um di chl ori de;

di i sopropyl am dobor anebi s{ 1-[2-tert- buf9

4-(2-trifluoronethyl phenyl )| ndenyl ]}- 10 ZI rconi um di chl ori de;

di i sopropyl am dobor anebi s 1-[ 2- phenyl ,

p |(§O|to;|o{oly:12 PEBEYR O%Xra%’ 15‘19?12?9 ;SB B3y ﬁé’f? ng@étﬁgﬁ P&xd‘%ﬁéﬂh )i ndenyl |

zirconi um diﬁﬂ@bmﬁhﬂﬂchléﬁdal i sopropyl am doboranebl s { 1 [ 2-1 sopropyl,
4- (2, 3-di met hyl phenyl ) i ndeny épﬂz rconi um di chl ori d

di i sopr opy!| aiselyeBY awmbgra{ne'als seschwyl; 4-42.64; tWWWVBH@ﬁWI}}l ndenyl] }

zi rconi um di d opr opyl am dobor anebis { 1-[2-isobutyl,
4-(2, 3-di mtﬁzﬁghgh@nﬁfglg}%@ényl ] 20 zirconiumdichl ori de;

di i sopropyl atnsdprbpylamainbs{ahelblﬁ{ Bm:temmyj/l 442 (3 A-Binakithng pieply piveleyy 1)l ndenyl ]}
zirconiumdichlorid di.i sopr opyI am doboranebis { 1-[2-tert-butyl,
4- (2, 3-di metZFPHM Pl) PHeSNYI | zi rconi um di chl ori de; 25

di'i sopropyl %Pﬂ%?%l%ﬁg{b%raﬁ’leﬂ‘ls QPBWI 4-(; i@tx%n&h?ﬁh&ﬂlﬁﬂ@éﬁyi ?' ndenyl] }

zi rconi um di i sopropy am dobor anébi's -'n- pr opy
4- (2, 3, 4- trizmevmyhphielytidé;ndenyl ] }  zirconi um d| chl ori de;
di i sopropyl a doboran

0 (2.5, a7 ORI PBRBHL FRgRAY 12§ PRorB - Pt ey a1

di i sqpropy! aucdRel &plbige{ 1-[2-n-butyl, 4-(2,3,4-trimethyl phenyl)indenyl]
} zirconiumdichloride; W 03/002583 PCT/ US02/ 18718 -

119
dii sopr opy| atiseerepylamedsiberanehis{ >[3- soprgpyl 4-(2,3,5-trimethylphenyljindenyl]}

4-(2, 3, 4- trlzr{%%rrﬁ}(m%}c}rﬂxn&é ndenyl] } zirconiumdichloride;

diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
15 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}
20 zirconium dichloride;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dichloride;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl,
25 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium
dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}zirconium
30 dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}

zirconium dimethyl;



di i sopropyl am doboranebis { 1-[2-sec-butyl,

4-(2, 3,4-trinmethyl phenyl)indenyl] } zirconiumdichloride; 5

di i sopr opybawiazskdr anebi s { 1-[2-tert-butyl, PCT/US02/18718
4-(2,3,4-trinmethyl phenyl)indenyl] } 2|£con| um di chl ori de;

di i sopropyl am dobor anebis { 1-[2- phenyl ‘4-(2,3,4-trinmethyl phenyl)indenyl ]
}  zirconiumdichloride; diisopropylam doboranebl s{ 1-[2-n-propyl,
4-(2,3,5-trinethyl phenyl)indenyl] ) 10 zirconium dichloride;

di i sopropyl a dobor anebi.s Y% .

2 (25 oY ARPRPURERD P rhgRy FT2 RROGRIL S st phapingses )

di i sopropyl aincomRa @fRMys; { 1-[2-n-butyl, 4-(2,3,5-trimethyl phenyl)indenyl ]
} zirconiumdichloride; 15 dii sozprop yl am dobor anebi s{ 1-[2-i sobutyl,

4-(2,3,5-tr Mé@mpblﬁ@rrﬂnbpram@ﬁm -pheny], Ac@rm@ithmh@wlbade@éh}mrconlum

di i sopropyl a(mn ﬁ‘gfr anebi s{ 1-[2-sec-butyl,
4-(2,3,5-trinet ’phenyl )i ndenyl] } zi rconi um di chl ori de;

di i sopropyl aiﬁsdpbpylaﬁﬁdnb@fanébl[s&- {2niprdpyl, y-(2-ethylphenyl)indenyl]} zirconium
4-(2,3,5-trinet hyI phenyl)indenyl] } 20 zirconiumdichloride;
di i sopropyl aﬂﬁ“ﬂ% ranebi s{ 1-[2-phenyl, 4-(2,3,5-trinethyl phenyl)indenyl]}

zi rconi um d| @{ Wﬁﬁ“&j‘m"fﬁﬁ%‘gw L?ﬁbﬂ!‘%?ﬂé?ﬁg-ﬁ@]l;?he?zxgi)i%d&iﬁj}‘%ﬂé’énium

4-(2-met hyl p Zi rconi
di i sopr opyl admdﬂiyhr anebl s{ 1-[2-isopropyl, 4-(2-nethyl phenyl)indenyl]}

ézll E(Z:Ome'ltj hmytjl 'éﬂ Io)’?’lﬁ ‘ili'RjﬂF g‘%%ﬁaﬁ%gg’gl’?‘ﬂgfﬁt%lpﬁﬁ‘;ﬁ)é%%néb% P ¥Bhor anebi s {

1-[ 294 sobut ydlmefh {:2- met hyl phenyl ) i ndenyl ] } zirconium 30 dinethyl;
di i sopropyl am dobor anebi s 2-sec-butyl, 4-(2-methyl phenyl)i ndenyl ] }

zi rconi um d.dmompylawmrmm [?@W@Sbﬂf@ phenyliigenyl]}zirconium
di i sopropyl adn d&b?ranebl s{ 1-[2-tert-butyl, 4-(2-methyl phenyl)indenyl]}

diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl;

15 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}zirconium
dimethyl,
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl}}zirconium
dimethyl,
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}

20 zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethy],;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl}}
zirconium dimethyl,

25 diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{ 1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}

30 zirconium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium
dimethyl;



zi rconi um di net hyl ; diisopropyl am dobor anebi s{ 1-[2-phenyl,

4- (2- met hyl phenyl )i ndenyl] }zirconium dinethyl; 5

di i sopr opybaniaxskor anebis { 1-[2-n-propyl, 4-(2-ethyl phenpCriusdemytgy }
zirconium dimethyl; diisopropylamn dob?%lanebl s{ 1-[2-isopropyl,

4- (2 et hyl phenyl )i ndenyl 1 } zirconium "dinethyl; diisopropylam doboranebis
{ 1-[2-n-butyl, 4-(2-ethyl phenyl)indenyl] } zirconium 10 dinethyl;

di i sopropyl am doboranebi s { 1- [2 i sobutyl, 4-(2-ethyl phenyl)i ndenyl 1 }

zi rconi um  dj.gy I}rf?;%l bﬁ) EQQ A '%I%P ﬁeaz{lﬁzQiséérfﬁyI&)ﬁerﬁr?)?n&%HWi

4-(2- ethylpheny Z|rc
di i sopropyl ad"lilcdﬁ)llaﬂi’diﬂﬁﬂiyiﬁ{ 1- [2 tert butyl, 4- (2 et hyI phenyl )i ndenyl ])
zirconium dimethyl; diisoprop I am dobor anebi.s

4- (2 et hyl prﬁéﬁgpr))pwa@mbprqneblﬁ lcBisapsoryh M?ﬂwmowlw@aw'@éﬂya}h dobor anebi s

{ 1-[2-n-pr ropyl phenyl )indenyl] } 20 zirconium di nethyl;
di i sopropyl a %xé%lgglr(gﬁlg 2 { 1-[2-isopropyl, 4-(2-n-propyl phenyl)i ndenyl] }

Zi rcofi um dldmbmbyladmd@omnebly{]a[ﬁ oboos ame;blss{)roj)ylﬂaﬁenylbmdeylb’l]}
4- (2-n- propyl. hené"r%l g’l nyl]} zirconiumdinethyl; 25

di i sopr opyl C%‘H YE {7 1-[2-isobutyl, 4-(2-n-propyl phenyl)indenyl] }

zi rconi um didRhbEpshy laﬁ'id&%ﬂin@ﬁﬂlam Q@Hﬁ&ﬁﬁﬂ?h%p{roﬂﬂlﬁ%n%ﬁxd%&tl}}'
4-(2-n-propyl phenyY)l ndenyl | Zi rconi um di
di i sopr opy| amicdoibor dmetiys; { 1 [ 2- ter-butyl 4 (2 n propyl phenyl )i ndenyl] }

P T TR g R s R Lol I T
PCT/ W02/ 18 4@ oniumldimethyl;

diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dimethyl,

15 diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-1sopropyl, 4-(2-n-butylphenyl)indenyl}}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium

20 dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl;

25 diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium
dimethyl;
diisopropylamidoboranebis{ 1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}

30 zirconium dimethyl,;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}

zirconium dimethyl;



di i sopropyl am dobor anebi s{ 1-[2-n-propyl, 4-(2-isopropyl phenyl)indenyl] }
zirconi um di net hyl ; diisopropyl am doboranebi s{ 1-[2-isopropyl,

4- ( 2-i sopwopglopdsenyl )i ndenyl] } zirconiumdinethyl; 5 PCT/US02/18718

di i sopropyl am dobor anebi s{ 1-[2-n-butyl, 4-(2-isopropyl phenyl)indenyl]}
zi rconi um di net hyl ; dii sopropyl am dobc')?%?n'ebi s{ 1-[2-isobutyl,

4- (2-isopropyl phenyl)indenyl]} zirconium dinethyl;

di i sopropyl anm dobor anebi s{ 1-[2-sec-butyl, 4-(2-isopropyl phenyl)indenyl]

to zirconi um.di net iis p m dob -.but yl

4- (2- isopro 1%889%’)“?4?% 0!?15?1 ﬁz ng'%‘E{%?ﬁggﬁéylrﬁ’{limyl;mdenymercon%m

di i sopropyl affind@pr anebi s { 1-[2-phenyl, 4-(2-i sopropyl phenyl )i ndenyl] }

zi rconi um di net hyI 15 dii sopropyl am dobor anebi s 2- n- propyl,

4- (2- n- but yl ditseprppylamistabpranebis {1, @ebntmhﬂdzmmwlpheny indenyl]}

di i sopropyl r { 1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}
zirconi um d?lﬁrﬁ?ﬁgﬁ(ﬂg"%mgz’propyl am doboranebl s{ 1-[2-n-butyl,

4- (2- ;- but yl dilseprspy lamitbytangbia{ I- [2)EHchHﬁtyl24)-(2|-hslilibt1iyyﬂhenyl)mdenyl]}

di i sopropyl am dopor anebl s{ 1-[2-isobutyl,

4-(2-n- butylzﬁlﬁé’fwm} lm@ﬂhl ]1}zirconium di et hyl ; dii sopropyl ani dobor anebi s{

1-[ 2-sec- but n :ﬁ&% hyl; 25

di |[ sopropyl a éﬂsg% Bélgrrrlle E li Fgl pe?ehn%ﬁ?%]d-lso?h{ hyl%giﬂl gli ndenyl] }
rconi um dizirbhi hn,dtht tipr opyl am dobor anebi 1-[ 2- phenyl,

ZI.(Z- nl- guty: he y |1n§hr$1/ i gy coniu i.I Sti\gl ’ [ p g . .

di i sopr opyl era}“ lsffz %Plﬂﬁnéfg;?r "g%(“ﬁ IPQWM%GM@WFW’H@%W ] }

30 zijgconi urg; gfeﬂ@ hyI di i sopropyl am dobor anebi s{ 1-[2-isopropyl,

4- (2-i sobutyl phenyl )i ndenyl ] } zirconiumdinethyl; WO 03/002583
PCT/ US02/ 18 #igopropylamidoboranebis{1-[2-n-propyl, 4-(2- sec-butylphenyl)mdenyl]}

zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
15 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl}}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}
20 zirconium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl}}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl,
25 diisopropylamidoboranebis{ 1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}
30 zirconium dimethy];
diisopropylamidoboranebis{ 1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}

zirconium dimethyl;



- 122 diisopropyl am doboranebis { 1-[2-n-butyl,

4- (2-isobutyl phenyl)indenyl] } zirconium dinethyl;

di i sopr opwbasioazseer anebi s { 1-[2-isobutyl, 4-(2-isobutyl premyispr/mienyl] }
zirconiumdi nethyl; 5 diisopropylam doli)or anebl s { 1-[2-sec-butyl,

4- (2-isobutyl phenyl )indenyl] } zi r coni tm di met hyl ;

di i sopropyl am doboranebis { 1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl] }
zi rconi um di net hyl ; diisopropyl am dobor anebi s{ 1-[2-phenyl,

3[528;?82;% henéﬁ‘%ﬁ‘é‘g’%g’ya{ll"i‘;f]z g%lrbgﬁrﬁn’ih} ?%ge(gg“‘é%é’h%‘&%%?dﬁ%‘éﬂixl)u ndenyl] }

zirconi um dlmbﬂmh}dlmet}@@propyl am dobor anebis { 1- [2 i sopropyl
4- (2-sec- bua%/d phenyl ) i ndenyl E zi rconi um di net h

di i sopr opy! ahiseRiepy ambgrape is{ R Etepdpyyl; 442-tet- b@dlp@enwlpmw)u ndenyl] }
zi rconi um dliﬁgﬁ)ﬁhqg{ethﬁgpr opyI am doboranebis { 1-[2-isobutyl,
eny

4-(2-sec-butylp enyl | zi rconi um di net hyl ;
di i sopropyl afﬁsdpbpylamﬁiubma&lelﬂ:s{]2[25ﬁ1®enlgl;t4yd2 te#b@@lﬁl&@ybhlﬁyﬂx)n]}enyl )i ndenyl] }
20 zirconium.di net hyl; diisopropyl am doboranebis { 1-[2-tert-butyl,

4- (2- sec- but4i°pre imeydnyl ] }  zi rconi um di net hyl ;
di i sopropyl 8&1&8‘@%}3&1%% 6§an1~51&§r-§%lﬁ%¥<gugt1)§rr gzﬁl H&fylib‘iﬂcbéhglﬁ‘?ﬂﬂébﬂlhﬂxdenw 1}

zi rconi um di met | I sopr propyl,
4-(2-tert- dexlylleﬁﬂyEnyl ) i ndenyl ] 2| rconi um di et hyI

di I dob t-Db h I d I
b 20T con il EPRBDHg o&?raixswbp T T B S o

4- (244 ert - bytipkmenyl ) i ndenyl ] } 30 zi rconi um di net hyI
di i sopropyl an do oranebi s{ 1-[2-isobutyl, 4-(2-tert- butg/l phenyl )i ndenyl] }

zi rconi um didiseprgpylamidoboranebis{1-[2-n-butyl, 4- (2- blphenyl)mdenyl] zirconium
dimethy];
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}zirconium
dimethyl;
15 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]} zirconium
dimethyl;

diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl] } zirconium
dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl}}zirconium
20 dimethyl;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indeny!]}
zirconium dimethyl;
diisopropylamidoboranebis{ 1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
25 diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}
30 zirconium dimethyl;
diisopropylamidoboranebis { 1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}

zirconium dimethyl;



WO 03/ 002583 PCT/ US02/18718 - 123 dii sopropyl am doboranebi s {
1-[2-sec-butyl, 4-(2-tert-butyl phenyl)indenyl] } zirconium dinethyl;

di i sopr opybawioazskor anebi s { 1-[2-tert-butyl, 4-(2-tert-butrgiraisenyd7)s ndenyl ]
} zirconiumdinethyl; 5 diisopropylam ﬂobor anebi s{ 1-[ 2-phenyl,
4-(2-tert-butyl phenyl)indenyl] } zi r GO um di et hyl ;

di i sopropyl am doboranebis { 1-[2-n-propyl, 4-(2-bi phenyl )i ndenyl] }
zirconium dimethyl; diisopropylam dobor anebi s { 1-[2-isopropyl,

(2 e S BRE  n -GF Blhp pgm obor anebi

di i sopropyl aficopinel @rrklys, { 1-[2-isobutyl, 4-(2- b| phenyl )i ndenyl] }
zirconium dinethyl; 15 d| i sopropyl am dobor anebi s{ 1-[2-sec-butyl,

4- ( 2- bi phenydilspprgeripnidobpranglind lukA-nwrepy r4y(2-6@aplﬁbvdpb€‘wi)meaﬂﬂ>br anebi s{

1-[2-tert-b I henyl )i ndenyl ]} zirconium dinethyl;
di i sopropyl ;%111 8olbor(zqalﬁlggiy2 { 1-[2-phenyl, 4-(2-biphenyl)i ndenyl ] } zirconium

20 disret hyl dldbpmppllaﬁmdbamndmbplr-mqsbpmpfl 3-(R-B-maphthyipHenyl)indenyl]}
4- (2-a-napht hyl phenyl )i ngenyl ] } zirconium dinethyl;
d| i sopr opyl a%ﬁCHBIHB’r iHCHYS { 1-[2-isopropyl, 4-(2-a-naphthyl phenyl)indenyl ]

| (o bR it o apsta Cobggpmhppininmpit
di i sopropyl gﬂncdmluurém_e_thyd;, { 1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl] }
- (55 napht I BREHYPITRBR R £ 5800) A adaeany malily
di i sepropy! idphel dartlys{ 1-[2-tert-butyl, 4-(2-a-naphthyl phenyl)indenyl]}
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}
zirconium dimethyl;
15 diisopropylamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl}}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2 -n-propyl, 4-(2-trifluoromethylphenyl)indenyl]} -
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 zirconium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl,
25 diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl}}-
30 zirconium dimethyl,;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3-dimethylphenyl)indenyl]}

zirconium dimethyl;



zi rconi um di net hyl ; WD 03/002583 PCT/ US02/ 18718 - 124

di i sopropyl am doboranebis { 1-[2-phenyl, 4-(2-a-naphthyl phenyl)indenyl] }
zi rconi unwoioaeoasys ; di i sopropyl am dobor anebi s{ 1-[ 2-n- pr op¢gIr[Us02/18718

4- (2-[ 3- napht hyl phenyl )i ndenyl] } zi rg%m um di methyl; 5

di i sopropyl am dobor anebi s { 1-[2-isopropyl, 4-(2-(3- napht hyl phenyl )i ndenyl ]
} zirconiumdinethyl; diisopropylam doboranebl s { 1-[2-n-butyl,

4- (2-[ 3- napht hyl phenyl )i ndenyl] } zirconi um di net hyl ;

diisopro I | )i ndenyl
10 51 T con s BoRRPHARERSranstis 51 RAPMBHL pFatd L R
4-(2-(3- napmiﬂwhlphemﬁe)hymdenyl ] } zirconiumdinethyl;

di i sopropyl an dobor anebi s ert-butyl, . .

4- (2-(3- naprﬁlﬁ9leﬁﬁlélﬁ9‘Im}QW’?6Pé1ﬁ9lls 1iz'n'i’PFYéo‘}T{%WHP‘?FEYIHWle)1f51enyl]}

di i sopropyl { 1-[2-phenyl, 4-(2-(3-naphthyl phenyl)indenyl] }
zirconi um d?ir?gtgﬁlaﬁ{&gﬁl gg’propyl am dobor anebis { 1-[2-n-propyl,

4-(2-5rifl uahxsopmbyllamlim)‘bpka)niehidehyﬂ isobutyl, 2i (2 Sedimethyihireay hiptenyl]}

di i sopropyl am dobor -[ 2-1 sopropyl,
4- (2-trifl ucﬁ”i?ﬁ’é‘tuﬁll gﬂ’jﬂl Yindenyl]}- 20 zirconium di nethyl ;

di i sopropyl %ﬂsgﬂ%ﬁﬁllﬁﬂm%{an%blk?r—[k QLB 4-(2,3- dlmethylphenyl)mdenyl]}
4-(2-trifluoronethyl phenyl)indenyl]}- zirconium di

di i sopr opy! aavicdoivor éimetiyd; { 1-[2-i sobutyl,

i | <opr opyl AHCBGBEY ARAGTE" %ﬂ leflgi’%kg i 1S SRS e Binden

4- (2qpri f | vosiRbBluhydipkeany] )| ndenyl ] - zirconi um di net hyl ;
di i sopropyl ani dobor anebi s Lﬁ tert but

4- (2-trifi uchisapopyl m*@byrwhla {4-phenyl, bés%@im@mlmwbwmyl]}

ZI I( ;Oﬂ ?FYL%&%@%&{/@H&WR@I )i ngjgnglhf?yl 30 zirconi um di net hyl ;
diisopropylamidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;

15 diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}
20 zirconium dimethyl;
diisopropylamidoboranebis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
diisopropylamidoboranebis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium dimethyl;
25 diisopropylamidoboranebis{1-[2-phenyl, 4-(2,3,4- trlmethylphenyl)lndenyl]}
zirconium dimethyl,
diisopropylamidoboranebis{ 1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}
zirconium dimethyl,
diisopropylamidoboranebis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)indenyl]}
30 zirconium dimethyl,
diisopropylamidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)indenyl]}

zirconium dimethyl,



di i sopropyl am dobor anebi s{ 1-[2-n-propyl, 4-(2,3-dinethyl phenyl)indenyl]}

zirconi um di net hyl ; WO 03/002583 PCT/ US02/ 18718 - 125

di i sopr opybawioazskor anebi s { 1-[2-isopropyl, 4-(2,3 PCT/US02/18718

- di net hyl phenyl )i ndenyl ]} zirconi um di et hyI di i sopropyl am dobor anebi s {
1-[2-n-butyl, 4-(2,3 -dimethyl pheny|)|r‘|%feny|] } zirconiumdinethyl; } 5

di i sopropyl am doboranebis { 1-[2-isobutyl, 4-(2,3 -dinethyl phenyl)indenyl ]
zi rconi um di rret hyI di i sopropyl am dobor anebi s 1- [ 2-sec-butyl,

dit 5’03} g:o;rF dshBRE! éﬂ)é%‘i%g{ea%’%gzl Zsb6g0 3&5(?[’%%%@?%%?%@6%% )i ndenyl |

} 10 zir condikbhidind@hietlyl; di i sopropyl am doboranebl s 1-[ 2- phenyl,
4- (2, 3-di met hyl phenyl )i nden '] % zi rconi um di

di i sopr opy! aiﬂsam@nylamb@razwplz hiZpsesgytyl. 43.3, 53trlmqthxlmvi9m§mﬂ1/}| )i ndenyl ]}

zi rconi um di |1 sopropyl anmi dobor anebi s { 1-[2-isopropyl,
4- (2,3, 4- trlﬁnﬁ%ﬂ% p?%é%}t/ )indenyl] } zirconium dinethyl;

di i sopropyl atnsdpbpylaﬁﬁdnbﬁs)fankbl[s?_l-m’(eut-bdtyl 4-(23, Sstrmaetthi)ilpiﬁetnm)indlaﬁz;ﬂ]/}l )i ndenyl ]}
zi rconi um di net hyl ; diisopropyl am dobor anebi s{ 1-[2-isobutyl,

4-(2,3,4-tr |%PWP’p‘lll‘§W§}} indenyl] } 20 zirconiumdinmethyl;
0 300 20 LSRR rlok LA i e
di i sopropy! asicdoinor dineldiyd{ 1-[2-tert-butyl,
i 1 sopr opyl AT GUNERRGH A oGeRnebls( Lo o Sby 5 42 R Rerk Dingev ) i nteny! |
} 2|15 coni ungifbnmbhikhlodiié:sopr opyl am dobor anebis { 1-[2-n-propyl,
(2.3, 5-tr Ibrlrse(ir?rgclet ?liﬂgllll)gnlllggg(g‘gllle]bls}{l -[2-isopropyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
15 bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}
20 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}
zirconium dichloride;
25 bis(trimethylsilyl)amidoboranebis{ 1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}
30 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}

zirconium dichloride;



zi rconi um di net hyl ; diisopropyl am doboranebis { 1-[2-isopropyl,
4-(2,3,5-trinmet hyl phenyl)indenyl] } 30 zirconium di nethyl;

di i sopr opybawioazskor anebi s { 1-[2-n-butyl, 4-(2,3,5-trinmet iegiraisenyd7)s ndenyl ]
} zirconiumdi nethyl; WO 03/002583 PC‘B US02/ 18718 - 126

di i sopropyl am dobor anebi s { 1-[2-isobut

4-(2, 3,5-trinmet hyl phenyl )i ndenyl] } zi rconl um di net hyl ;

di i sopropyl am dobor anebi s{ 1-[2-sec-butyl,

4-(2,3,5-triyg EXQ etgglg e%lbz,?ﬂg&tr “t] s{1ﬁ%ﬁ%@ﬁi}l&ﬁ‘49620&L%¥hény?)indeny1]}

di i sopropyl am

4- (2,3, 5- trlzmbhmhpd]e}nyhaw ndenyl ] } zi rconi um di met hyl ;
di i sopropyl anm dobor anebi s{ i met hyI phenyl )i ndenyl] }

zi rconi um dllﬁﬁ,ﬂrh‘}}?t Ylﬁillél%%mlidﬁ@%rmqbﬁ{llﬁjpéﬁmdo%éz 5%{51@“3{1)1@‘[“21]51 propyl ,
4-(2- met hyI £ (ﬂgﬁg g 10 zirconiumdichl ori de;

bi s(trinet hy %(y am oranebis { 1-[2-isopropyl,

4- ( 2- sret hyl rihﬁ(nylhéthyﬂdfkyﬂdxﬁnd})borzmd‘bdx{ﬂli[ﬂm-piiopj'll. &1(2-abepropylphenyl)indenyl]}

bi s(trinmethyl sil mdQ oranebis { 1-[2-n-butyl,

4- (2- et hyl p%@ﬁ?‘?/)"{ zirconi umdichl oride; 15

bi s(trimet hyﬁﬁ'tﬁz}{éthﬁl@?lﬂ%ﬁ%@@he%{s]{ﬂ -1&0?)9(5}&% Y4- (2 n-propylphenyl)indenyl] }
4- (2- met hyl phenyl ) 1 hdenyl ] zirconiumdichlori

bi s(trinet hydlsphlgnha)@nhldnﬁqr anebis { 1-[2-sec- butyI

4- (2- met hyl phen zirnc ym di chl,ori de: :

o1 5111 ot hy SR A b Y TP ¢ Rautipytpheny bindeny 1

4- (2qgret hyl phebiiuli dielgoybd; 20 2| rconl um di chl ori de;
bis(trinmethylsilyl)amn dobor anebi s %{%@4 (2- et hl)gl phenﬁl ) i ndenyl ]

}  zi rconi urkig(trémet Ylﬁkﬂlé)arblﬁg‘mr@%{hﬂﬁqbytﬁ eertitisnygDipdanyi - n- propyl |

4-(2-ethylp n zirconiumdichloride; 25
bi s(trinethy }sllxpuhaaﬂéh Gr anebi s { 1-[2-isopropyl,

4- ( 2- et hyl phsisytinétagieitylldmibobarhmebinyil 4Psed-bldy M- @en-propylphenyl)indenyl]}
zirconium dichloride;
15 bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}
20 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
25 bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-1sopropylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-tert-butyl, 4-(2-isopropylphenyl)indenyl]}
30 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}

zirconium dichloride;



bi s(trimethylsilyl)am doboranebi s{ 1-[2-n-butyl, 4-(2-ethyl phenyl)indenyl]
}  zirconiumdichloride; bis(trinethylsilyl)am doboranebis 1-[2-isobutyl,
4- ( 2- et hywptvanyisgs ndenyl] } 30 zirconiumdichloride; PCT/US02/18718

bi s(trinmethylsilyl)am doboranebis { 1-[2-sec-butyl,

4- (2-et hyl phenyl )indenyl] } zirconiumdichloride; WO 03/002583

PCT/ US02/ 18718 - 127 bis(trimethylsilyl)am doboranebis{ 1-[2-tert-butyl,
4-(2- et hyl phenyl yindenyl]} zirconiumdichloride;

AR S R

4-(2-n- propyﬂlﬁbﬁlﬂyﬂ ditmgaay! ] } o zi rconi um di chl ori de;
bis(trinethylsily }_‘am dobor anebi s{ 1- &2 i sopr

T T Sisheihy ko horanabi S 1R a7aPE D Aot trbuty Iphenyl)indeny1]}

bi s(trinmethy ranebi s{ 1-[2-n-butyl,
4-(2-n- propy%u% Jé%llﬁ@quggg% ] } 10 zirconium di chI oride;

bi s(tsi met hybisriniéthglsilylonoidabebhebis {1-[P-2-buapl d4(Pin-butylphenyl)indenyl]}
4-(2-n-pr opyI,phe_nyI%ll ndenyl ]} zirconiumdichloride;
bi s(tri met hy'$PTpm) ﬁli‘%%r anebis { 1-[2-sec-butyl,

4-(2-n-pr Opvt}igltlfrg%«gl}ﬂ Pﬂ?@ﬁgplé%c}ergn&;{xsf{@ (IF ZléHtB‘g%Jl Sl gel 'bqﬁalpﬂeﬁyl)mdenyl]}

bi s(trinethyls rt-buty
4- ( 2- n- pr opydipheinyl Jickddeds;l | }  zi rconi um di chl orl de

bi s(trimethyl.s m, dobor.anebi s. [ 2- phenyl .

4I ((2 nI pr opy ﬂh@ﬁ?ﬁ‘?}l mgawp?b‘}rag‘e}ﬁ{'{&'g{?l'[sﬁ?fg‘d'iyg)&F@F’?'Bgt;ylphenyl)mdenyl]}
bi s(typi met hyélﬁbhmhmemeﬁ@@ranebl s{ 1-[2-n-propyl,

4- (2-isopropyl phenyl )i ndeny! 20 zirconi um di chI ori de;

bi s(tri met hybisrimethy lﬂ&ﬂwﬂa btiwb{s{l [p2eri-Sutyl.dlpi? -n-butylphenyl)indenyl]}

4-(2- |soprop n nyI] } zirconiumdichloride;
bi s(trimethyrs rcgpluﬁ%%ﬂ Or anebi s{ 1-[2-n-butyl,

4-(2-isopr Opr(phﬁaMyl)sﬂylmwl},or}mesz{nqaxyhmmlmwhqyuitﬂphen&mndenyl]}
bi s(trinmethylsilyl)am doboranebis { 1-[2-isobutyl,

4- ( 2-i sopr opicpnBRydishladdsy| 1 )
15 bis(trimethylsilyl)amidoboranebis{ 1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}

zirconium dichloride;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}
20 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-isobutylphenyl)indenyl]}
zi_rconium dichloride;
25 bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)Jamidoboranebis{1-[2-phenyl, 4-(2-isobutylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}
30 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}

zirconium dichloride;



zirconiumdichloride; bis(trimethylsilyl)am doboranebis { 1-[2-sec-butyl,
4- (2-isopropyl phenyl)indenyl] } zirconiumdichloride;

bi s(tri mewbyB®01sg3 ) am doboranebis { 1-[2-tert-butyl, PCT/US02/18718

4- (2-isopropyl phenyl)indenyl] } 30 zirgoniumdichloride;

bi s(trimethyl silyl)am doboranebi s{ 1- [i-gp'henyl :

4- (2-isopropyl phenyl)indenyl] } zirconiumdichloride; WO 03/002583

PCT/ US02/ 18718 - 128 bis(trinethylsilyl)am doboranebis { 1-[2-n-propyl,

U AT A ol ST AL O enyden
4- (2- n- but ylmhenyi) dissleAyd;] } zirconiumdichloride; 5

bi s(trinethylsilyl)am doboranebis{ 1-[2-n-butyl, i

4- (2-n- but yItbﬂ&ﬁ??&)’lﬁdﬂml}l?bo@ﬂ@@dﬁi[&ﬂ’ﬁi’iﬂ%’l %Q-éré;butylphenyl)mdenyl]}
bi s(trimethy)si]: ] bi 1-[ 2-isobutyl,

4|- ?(2 LI gﬁt yrébﬁg}rl]%H@nggﬁgﬂ a?e Iz;srf:oni Lm Id?ghluo%/i de;

bi s(tsi met hybigiriréthalsilylydneid abne iebis{ 1 42{s2e-beatyl, Wuydec-butylphenyl)indenyl]}
4- (2-n-butyl phenyl)indenyl] } 10 zirconiumdichl ori de;

bi s(tri met hyenym dighlgsfsr anebis { 1-[2-tert-butyl,

4-(2-n-butyl { : i by di & hl0ml.gde: :

D1 St 11 et S e A oBorp e AT S O SE-butyIphenyindeny 1)
4- ( 2- n- but ylzplvemyin) dinklengd;] }  zirconium dichloride; 15

bi s(trinmethyl.silyl)am dobaranebi -[2-n-pr I .

& (21 sobut yTSHEI P EERO Tyt S an bR Sh st tgyiphenybindenyL)
bi s(tgi met hyligbhiin &shidadgr anebi s{ 1-[2-isopropyl,

4-(2-isobutyl phenyl)indenyl ] zi rconi um di chl ori de, .

bi s(tri met hybisriméthalsil pomsodebrspnebis{1-[P m-propyk ¢1(2-tert-butylphenyljindenyl]}
4-(2-1i SObUtyli,%Beirﬁ laiic];'ﬁdﬁné'-l ] } 20 zirconiumdichloride;

bis(trinet hyﬁ Sl Py amn ao%dranebi s{ 1-[2-isobutyl,

4- (2- i sobut yiglenathy lisivdgamyiddBoraddbi s 0+]2 Ysopebs Ml 49(3-@erbutylphenyl)indenyl]}
bi s(trinmethylsilyl)am doboranebi s{ 1-[2-sec-butyl,

4- ( 2- i sobut VAISABINA JILRQEASi 1 1 zi rconi um di chl ori de;

15 bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride; '
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}
20 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-tert-butylphenyl)indenyl]}
zirconium dichloride;
25 bis(trimethylsilyl)Jamidoboranebis{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)Jamidoboranebis{1-[2-isopropyl, 4-(2-biphenyl)indenyl]}
zirconium dichloride;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-butyl, 4-(2-biphenyl)indenyl]}
30 zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-

biphenyl)indenyl]}zirconium dichloride;



25 bis(trimethylsilyl)am doboranebis { 1-[2-tert-butyl,

4- (2-isobutyl phenyl)indenyl] } zirconiumdichloride;

bi s(tri mewbyBsiisgs ) am doboranebis { 1-[2-phenyl, PCT/US02/18718
4- (2-isobutyl phenyl )indenyl] } zirconi dlchlorlde

bi s(trinmethylsilyl)am doboranebis{ 1- [i n- propyl ,

4- (2-sec-butyl phenyl)indenyl]} 30 zirconlunldlchloride;
bis(trinethylsiIyI)anidoboranebis { 1- [2 i sopropyl,

4- (2-sec- but ' h ’ 02583
hor oo 1a e lmé‘@%u@? tbbork TRaIHR ?W“%g“b 2?%*%9%?9%?6%?‘?2- n-but yl |
4-(2-sec- butﬁkﬁhﬁﬂVﬁ&hMﬂeﬂy|] } zirconlunldlchlorlde;

bi s(trinmethylsilyl)am doboranebi s [ 2-1 utyl,. )
4- ( 2- sec- butBis( ﬁ]’f@?ﬁi‘b’ 1Hd?éwﬁprorpnebﬁ{rldaﬂ?wwlﬁqfl%?lph%n,yl)sndenyll}

bi s(trinmethy. ranebis { 1-[2-sec-butyl,
4-(2-sec- butéﬁ%h%hy?@%@ggﬁyl] } Z|rcon|un1d|chlor|de

bi s(tsi met hybistdinméthaisilgdgdmidababnebi{{ 142 {phetdr 4-(Dbiphenyl)indenyl]}zirconium
4- (2-sec- but g]ﬁhenyl)lndenyl] } zirconiumdichlori de;
bis(trinethy¥ P98 ani dobor anebis { 1-[2- phenyl,

4- (2-sec- bUtML(Bﬂﬁ&h&Dsilﬂ%ﬂMbtorhneb%QIZ[erPﬁ%byﬂhQQ%acﬂhtlﬂ?phenyl)

bi s(trinmethylsilyl)amdoboranebis {
4-(2-tert- bunympﬁbmywymndduykkuk, 2|rcon|un1d|chlor|de

& 2 ert - DS RABHPoroncbis 2a il Sl rnepiu phenyl)
bi s(tgi met hyihgédyyi ii@éﬂnﬁiﬁi@qmmmes { 1-[2-n-butyl,
4-(2-tert- butylphenyl)lnde yl'] } 2|rcon|un1d|chlor|de

bi st ri met hybis@nipethalsilpopoidaberpnebi{i 142 {mpbytyb B yr- -naphthylphenyl)-
4-(2-tert- buFX&BCﬁ?X&) %ﬂ%hﬁc& zirconiumdi chl ori de;

bi s(trinethyl's oranepr s { 1-[2-sec-butyl,

4-(2-tert- bLﬁ1y(|t1ﬁ1heﬂhyls)lyll)tdﬂ1Idyb<}ra1}eb1£Q leﬂmmlmﬂuﬁfabhmhy@hényl)-
bi s(trinmethylsilyl)am doboranebis{ 1-[2-tert-butyl,
4- (2-tert - bufigs AYEOIHRSIMArde; ~ zi r coni um di chi ori de;

2 ' ?(Ztlé Ie?}[at Bﬁl% %A%Lt%?ﬁlﬂﬁ%&*d@ﬁ?@?&w{{l1[2[s€cJBB8z“y4' (2-a-naphthylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-a-naphthylphenyl)-

20 indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-pB-naphthylphenyl)-
indenyl]} zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-B-naphthylphenyl)-
indenyl]}zirconium dichloride;

25 bis(trimethylsilyl)amidoboranebis{ 1-[2-n-butyl, 4-(2-B-naphthylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-B-naphthylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)-

30 indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)-

indenyl}}zirconium dichloride;



zirconiumdichloride; 25 bis(trinethylsilyl)am doboranebis { 1-[2-n-propyl,
4- (2- bi phenyl)indenyl] } zirconiumdichloride;

bi s(tri newbyB®0isg3 ) am doboranebis { 1-[2-isopropyl, 4-(2-pcphsayigasdenyl ]
}  zirconiumdichloride; bis(trinmethylsjlyl)am doboranebis{ 1-[2-n-butyl,
4- (2- bi phenyl )indenyl]} 30 zirconium Ichl ori de;

bi s(trinmethylsilyl)am doboranebi s{ 1-[2-isobutyl, 4-(2- biphenyl)indenyl] }
zi rconi um di chl ori de; WO 03/002583 PCT/ US02/18718 -130

bi s(t th b bi h )i nd I
et D SRR aR el 37 B sl tbandsffpopnery) ey

1 [ 2-tert - buhdenyl] fzdc%nhinDhﬁthk&ih ndenyl] } zi rconl um di chl ori de; 5

bi s(trinethylsi P, %am’ dobor anebi s [ 2- phen 4-(2-bi phenyl )i ndenyl] }

zi rconi um dissHingthdailyllmidebararebis ;&Ié?mwrywh Hifyrsemethylphenyd-n- pr opy! |

4-(2-a- napht I I } zirconiumdichloride;
bi s(trinet hy &s/"i“&gf? Oljgmlbg(régf%lg%s { 1-[2-isopropyl, 4-(2-a-naphthyl phenyl)-

1 0 isndenyl |big(trithdtbylgilylyantldchuraebité] - [bIlﬁ)btdpyneIt-@yﬂrﬁIIub;dxﬁahinIﬂEHngr)anebl s {
1-[2-n-buty 2-.a- napht hgl phenyl)- indenyl] } zirconiumdichloride;

bi s(tri met hyIl‘iﬁnD’ﬁI”j%Wl}WbéIc lesdeis” {" 1-[2-i sobutyl, 4- (2- a- napht hyl phenyl ) -
ey 1) oS iyt a bl g e
bi s(tri met hyhddnlylj}Jicondobdichloelde;s{ 1-[2-tert-butyl, 4-(2-a- napht hyI phenyl) -
e R SRy | SRR L SSRBIRRRENT o e
bi s(4gi met hxh@énlym}@d&q&be{cﬁm@@b s{ 1-[2-n-propyl, 4-(2-(3-naphthylphenyl)-
i ndenyl] } zirconiumdichloride;
bls(tr1methyl51lyl)am1doboranebls{1 [2-sec-butyl, 4-(2-trifluoromethylphenyl)-
indenyl}}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)-
indenyl]}zirconium dichloride;
15 bis(trimethylsilyl)amidoboranebis{ 1-[2-phenyl, 4-(2-trifluoromethylphenyl)-
indenyl]} zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{ 1-[2-n-propyl, 4-(2,3-dimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2,3-dimethylpheny!)-
20 indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2,3-dimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2,3-dimethylphenyl)-
indenyl]} zirconium dichloride;
25 bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2,3-dimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2,3-dimethylphenyl)-
30 indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)-

indenyl]}zirconium dichloride;



bi s(trinmethylsilyl)am doboranebis { 1-[2-isopropyl,

4- (2- (3-napht hyl phenyl )- indenyl]}zirconiumdichloride; 25

bi s(tri mewbyBsiisgs ) am doboranebis { 1-[2-n-butyl, 4-(2-[3poapsoirydphenyl ) -
i ndenyl ]} zirconiumdichloride; bis(tri rrﬁt hyl si | yI ) am dobor anebi s{
1-[2-isobutyl, 4-(2-(3-naphthyl phenyl )-"d'ndenyl] } zirconiumdichloride;

bi s(trinmethylsilyl)am doboranebi s{ 1-[2-sec-butyl, 4-(2-(3-naphthyl phenyl) -
30 indenyl]}zirconiumdichloride; bi s(tri met hyl si | yl ) am dobor anebi s {

1-[2-tert- byt 7+ (127(13- th - i di chl ori de;
VO 031 00258 DI RtEN AR e T 4 %Otpr“:”p%g?% jgﬁ%tr‘%‘f{hﬁmﬂ’gko% alng_bi s 1
%I [s(2t Plh(rarg%/L lrg‘?]l(yﬂ (zgﬁ]mggﬂggdriqg{rllmyl )- i ndenyl L }I zirconiumdi chl ori de;

o (o tr it U Z)Y%MWIﬁobqrmrﬁillj[2}rl bty b et Ph)- 5

bi s(t th 1-[ 2- |,

p ?(2 [:’r]?| ugb;&irrgyll}.%‘@ﬁl ?§°!"‘“’?ﬁhiﬁyl ] %zi Irzggirﬁﬁqydi chl ori de:

bi s(tsimet hyHm(triméthﬁlmlydgﬂmﬂabmhnhebis{{14[2{1§bb|utyﬂ>,m-§ﬂ,3,4-trimethylphenyl)-

4-(2-trifl d I di chl ori de;
0 {11 ot PGB BEBRS L (- oy
4-(2-trifl u051g{ff?ﬁ]&}{yl@hﬁ%mob&%ebwqyl51:& Emrymtgzap.@unﬁah91rpmﬁm-

bi s(trinmethylsilyl)amdoboranebis 1-[2-secC-b
4-(2-trifl uondﬂm‘d]ﬁlmqﬁnamykl)chlquddenyl ]}zirconiumdichloride;

o ot T1 v S e SRR R e B A ity oy s

bi s(tg1 met hyihaddyy] Iiledandﬁxbarcarbe#abs{ 1 [2 phenyl,
4(2tr|fluororreth phenyl) - indenyl ] 2|rcon|umd|chlor|de

bi (111 et hybisimpe il oidebasBAchS (1~ [Fﬂ)hﬁn)ﬂr‘b@ﬁ 4-tgmethytphepyt hy| pheny! ) -
jrismiL] ) SRS RGBTyt |y am doborancbis
bi s(tri met hyisitrdntthakil gmidabenebis{ 1 42 {n2proppiut Y23, Atrinzstidel pheigt)hy| phenyl ) -
indenyl]}zirconium dichloride;
15 bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2,3,5-trimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2,3,5-trimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2,3,5-trimethylphenyl)-
20 indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2,3,5-trimethylphenyl)-
indenyl}}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2,3,5-trimethylphenyl)-
indenyl]}zirconium dichloride;
25 bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2,3,5-trimethylphenyl)-
indenyl]}zirconium dichloride;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl}}
30 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}

zirconium dimethyl;



i ndenyl] } zirconiumdichloride; bis(trinethylsilyl)am doboranebis {
1-[2-isobutyl, 4-(2,3 -dinethyl phenyl)- indenyl]} zirconiumdichloride; 25
bi s(tri mewbyBmdlsys ) am doboranebis { 1-[2-sec-butyl, 4-(2, pcaiuser/issiphenyl ) -
i ndenyl] } zirconiumdichloride; bis(t r rret hyl si | yl ) am dobor anebi s {
1-[2-tert-butyl, 4-(2,3-dinethyl phenyl )1 ‘indenyl ]} zirconium dichlori de;

bi s(trinmethyl si I yl ) am dobor anebis { 1-[2-phenyl, 4-(2,3-dinethyl phenyl)- 30
i ndenyl ]} zirconiumdichloride; bis(tri rret hyl si | yl ) am dobor anebi s {

s T TS D

1-[ 2- i sopr op¥iconiim(dmatht;t ri met hyl phenyl ) - i ndenyl ] zirconiumdi chl ori de;
bi s(trinethylsilyl éam’ dobor anebi s

1-[2-n
4- (2, 3, 4- t r | EirHYethylshyl)amid pbmWiS]{{l}[2[ﬁq~bwm,6rﬁ2d1l%th¥1@hw@,m®nyll}

bi s(trimet hyﬂ&%ﬁ’; g})por anebi s 1-[ 2-isobutyl,
4-(2,3,4-trine eny |ndenyl] } Z|rcon|umd|chlor|de

bi s(tsi nmet hYdlﬁ(triryéthﬁlmlydﬁﬂnﬁdabt&hIeﬁns{{l J2 {tét-batyl, Bu@yhethylphenyl)indenyl]}
4-(2,3,4-trinethyl p hené}j’i’ i ndenyl] } zirconiumdichloride;
bi s(tri met hyAPpm dmetotor anebis { 1-[2-tert-butyl,

4-(2,3, 4- trummrw gzﬂ@m ldét%r Sﬁ?y {?_zlruizaér{ﬁOmtziﬁ?ediy?ﬁﬂeﬁyl')ﬂ@enyl]}

bi s(trinethyl si am ‘dobor ane phen
,4-trinmet hylzpﬂcenmtn)dlmeﬂﬁ'dznyl ] }zi rconi um di chl ori de;

bi s(t t hyl.sil b bi - N- I .
& (2, 3 5t AR BRSSP rsj{} T reuhelr o chyipeagindegyl
bi s(4¢i et hykigbhivhn) @fetigpor anebi s{ 1-[2-isopropyl, 4-(2,3 ,5
-trimet hyi phenyl ) - indenyl ] %@l rconi um di chl ori de;

@

bis(tri rret hyhl%(trlrmt)lhlﬁilﬂmd aebis{1-[p dsoprapyi, - (2-efhylphenyblindenyidt hy! phenyl ) -
i ndenyl ] Z|1rrC801rl11| um eg}c Il oride; bis(trinethylsilyl)am doboranebi s{

1-[ 2- |sobut yﬁ P {“2 §l ri met hyl phenyl)- 20 indenyl] } zirconium

di chl ori de; bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-ethylphenyl)indenyl]}

zirconium dimethyl;
15 bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-ethylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-sec-butyl, 4-(2-ethylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-tert-butyl, 4-(2-ethylphenyl)indenyl]}
20 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-ethylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-n-propyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethyl;
25 bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl}}
30 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}

zirconium dimethyl;



bi s(trinethylsilyl)am doboranebi s{ 1-[2-sec-butyl,

4-(2,3,5-trinmethyl phenyl)- indenyl] } zirconiumdichloride;

bi s(tri mewbyBsiisgs ) am doboranebis { 1-[2-tert-butyl, PCT/US02/18718
4-(2,3,5-trinmethyl phenyl)- indenyl] } zij rconl um di chI oride; 25

bi s(trimethylsilyl)am doboranebi s{ 1- [i phenyl, 4-(2,3,5-trinmethyl phenyl)-
i ndenyl] } zirconiumdichloride; bis(trinmethylsilyl)am doboranebi s{
1-[2-n-propyl, 4-(2-nethyl phenyl)indenyl] } zirconium dinethyl;

bi s(trimethylsil ar.anebi S

AR TR AR T S ———"
bi s(trinmet hyﬂlﬁbhmh«)@me@}@h}oranebl s { 1-[2-n-butyl,

4- (2- met hyl phenyl )i nden zi rconi um di net hyl ; WO 03/ 002583

PCT/ US02/ 187ols£trlmetm$13ﬂy ﬁa@épbqrmbwlls[mpym)sdm nmr@wém@yl[)lnﬂmm]}l sobut yl ,

4- (2- met hyl phen zi rconi um di et hyl ;
bi s(trinet hyﬁlrco%{luﬁg%ee%b’oranebl s { 1-[2-sec- butyl

4- (2- gret hy | Higeythgthpdylydnhidbborangbisg i [0m-shopt #y(D- 1so§ropylphenyl)indenyl]}
bi s(trinmethylsilyl)am doboranebi s { 1-[2-tert-butyl,
4- (2- met hy| psApiu HameHl zi rconi um di net hyl ;

b 2 rcont i heoRRE ??‘Eb.‘*%%%%ﬁifﬂi?{iiﬁ%"ﬂﬁw“ 2 Sofgp M ARgHh) | ndeny! )
4- ( 2- et hyl pharghinimdierytlyl; } 10 zirconi um di et hyl ; _
) 21t coni UnRiEHEHG Eq?é’x%i?”e%’wﬁ»ﬁ}aﬁ@ﬁ%@mﬂaﬁwaw&& BB iyt

4- (24t hyl phgpyhbhD@aRY; }  zirconium dimethyl; 15
bi s(trinethylsilyl)am doboranebis { 1-[2-i sobutyl

4- (2- et hy| pHasyimethglsiyl)gmiobornabin{il t[Pnistibuit H(2- -isopropylphenyl)indenyl]}
bi s(trinmethyl.sil m oranebis { 1-[2-sec-butyl,
4-(2- et hyl phzélﬁ Pﬁ(ﬁ@ 3?’]? zi rconi um di net hyl ;
bi s(trinet hYB1§(|tﬂ1Mét}1§1m1¢l?d?ﬁhﬁam&he?ols{{1-1[2{5&:-1)&03/1 '4b02t1¥d)propylphenyl)1ndenyl]}
4-(2-ethyl phz?rnc%lm)ulrnnc?l?nrg/hy]]
15 bis(trimethylsilyl)amidoboranebis { 1-[2-tert-butyl, 4-(2-1sopropylphenyl)indenyl}}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-phenyl, 4-(2-isopropylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-propyl, 4-(2-n-butylphenyl)indenyl]}
20 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl}}
zirconium dimethyl;
25 bis(trimethylsilyl)amidoboranebis{ 1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl,
bis(trimethylsilyl)Jamidoboranebis { 1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}
30 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}

zirconium dimethyl;



20 zirconiumdinethyl; bis(trinmethylsilyl)am doboranebis 1-[2-phenyl,
4- (2-ethyl phenyl)indenyl] } zirconium dinethyl;

bi s(tri mewbyBsbisgs ) am dobor anebi s{ 1-[2-n-propyl, PCT/US02/18718
4- (2-n-propyl phenyl )indenyl]} zirconiuym di nethyl; 25

bi s(trinmethylsilyl)am doboranebis { 1- F"’fl sopropyl ,

4- (2-n-propyl phenyl)indenyl] } zirconium dinethyl;

bi s(trinethylsilyl)am doboranebis { 1-[2-n-butyl,

NGRS EAT T e ——
4-(2-n- propyzllr@bﬁnmalmam@nyl] } 30 ZI rconi um di rret hyl ;
bis(trimethylsily Lam doboranebi s { 1-[2-sec-but

4-(2-n-pr opwlqﬁﬁmgt yls il eamgidpbaranchisi & Prisopr eyt llsobmpbgmm%azl
PCT/ US02/ 187 §(t rimethylsilyl)am doboranebis { 1-[2-tert-butyl,
4- (2- n- propy ﬂenmli’3 n’yI ] } zirconiumdinethyl;

bi s(tsi met h)H1s(triIﬂéthjal§ilyi§ﬂhQﬂalﬁtﬁ'M®{s{lr[IZ-&-hilhy?lI;lW(Z -isobutylphenyl)indenyl]}
4- (2-n- propyl| phe,nyl%{l ndenyl]} zirconiumdinethyl; 5
bi s(tri met hy2usPmym meHUBor anebi s{ 1-[2-n-propyl,

4-(2-1 sopr O g(ﬂl}ﬁ%lgﬂflgﬂyggqgﬂw)ﬂ(}r neﬂsg{@iﬁ" §6'T5\1 lr@ 2hi>§*)butylphenyl)1ndenyl]}

bis(trimethyls orane opr opy
4- (2- i sopr opycpmenydijietigényl ] }  zirconi um di met hyl ;

& (o1 1 sopr ofHsH TR Porsnebing 132 Ee%Hmﬂr%dzrfé?%}xlphenybmdenyll}

bi s( i met hyligbhivih) @edgpor anebi s { 1-[2-isobutyl,
4- (2-isopropyl pheniil Yindenyl] } zirconium dinet hyI

bi s(trinet h;hlstrlrwt rﬂml)dhmida priebisf 142 {1at-buiy, Wu2yisobutylphenyl)indenyl]}

4-(2-1i soprop nyl] } zirconiumdinethyl; 15
bis(trineth ﬁ‘g#\egggoranebi s { 1-[2-tert-butyl,

4-(2-isopr 0nyé(ﬁhﬂétwl)sﬂﬂ%ﬂubﬂorbnebzd{nq heii] g4-(Bisobhtylphenyl)indenyl]}
bi s(trimethylsilyl)am doboranebis { 1-[2-phenyl,
4-(2-isopr o@qcﬁlﬁéﬁwlmeﬂt‘(ényl ] } zirconiumdinethyl;
15 bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-propyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isopropyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{1-[2-n-butyl, 4-(2-sec-butylphenyl)indenyl]}
20 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
25 bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}
30 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}

zirconium dimethyl;



bi s(trinmethylsilyl)am doboranebi s{ 1-[2-n-propyl,

4- (2-n-butyl phenyl )i ndenyl]} 20 zirconium di net hyl ;

bi s(tri newbyB®0isg3 ) am dobor anebi s{ 1-[2-i sopropyl, PCT/US02/18718
4- (2-n-butyl phenyl)indenyl] } zirconi 3? di met hyl ;

bi s(trinmethylsilyl)am doboranebis { lir -n-butyl,

4- (2-n-butyl phenyl )i ndenyl] } zirconiumdinethyl; 25

bi s(trinethylsilyl)am doboranebis { 1-[2-isobutyl,

o1 5111 mot R Bl T ST butipheny indeny)
4-(2-n- butylznle&ﬂyh])dlﬂﬁ@ﬂyl ] } zirconiumdinethyl;
bis(trinethylsily g‘am dobor anebi s % 1-[2-tert-buty

4- (2-n- but ylbp%@nmt ylpiddyppniflohorambis H%c[mbuﬁﬂdﬁ @e&eﬁg}?utylphenyl)lndenyl]}

bis(trimeth oranebis { 1-[2-phenyl,
4- (2- n-but yl)gﬁ) éﬁﬁﬁcﬁﬁ% 3I] } zirconium di met hyI WO 03/ 002583

PCT/ Us02/ 18H§trlmetﬁﬁ&lyl)ﬂnﬁdbwdrmbﬁyI-S{B-Isyd buatpd, de(baenanmt)illﬂ{enszl-){nﬂemylpr opyl ,
4-(2-isobutyl phe_nyl(iil ndenyl ] zi rconi um di net hyl ;

bi s(tri met hyi§PHpm) ’Pﬁeﬁbfbor aneb| s{ 1-[2-isopropyl,

4- (2-i sobut hplierts '
bis(trinet hiﬂl @?FH‘%‘%‘}IE oplél%loer I'S Sg PTQ F%H ﬁﬁtggi{}% ,ten%mylphenyl)mdenyl]}
4- (2-i sobut 3zluphmn15nlc)1madghyl ] } zirconiumdinethyl;

4 (2-| sobut YRS BRI FEGFneBis L 2pled eyt buipheny Dindeny 1
bi s( 41 met hykghhiviln) ffedgpor anebi s{ 1-[2-sec-butyl,
4- (2-isobutyl phenyl)i ndényl] } 10 zirconium di net hyl ;

bi s(trinet hwlétrlmthﬂﬁﬂﬂ&ﬂnmdammeblsal 42{ngpropylt 4162:1b3nhenyl)mdeny1]}

4-(2- |sobutyl hen % gggyl] }  zirconium di net hyl ;
bis(trinet h ?ﬁ) or anebi s{ 1-[ 2-phenyl,

4- (2-i sobut wlﬂhﬁﬂethmmﬁwabbdranebisq CGDisoprapyiet-¢2ybiphddyl)indenyl]}
bi s(trimethylsilyl)am doboranebi s{ 1-[2-n-propyl,
4- (2-sec- but%%@ﬁ%lmeﬂﬁ’ényl 1} zirconium di et hyl ;

2' ?(29 £ 'egew%ﬂ)}?s({rl] e%%?glﬂ%gﬁgﬁlﬁ%ie%is{{ 15 2t ORI OB henyl)indenyl]}

zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-biphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}

20 zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}
zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium
dimethyl;

25 bis(trimethylsilyl)amidoboranebis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isopropyl, 4-(2-a-naphthylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)-

30 indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-isobutyl, 4-(2-a-naphthylphenyl)-

indenyl]}zirconium dimethyl;



zirconiumdi net hyl; bis(trinmethylsilyl)am doboranebis { 1-[2-n-butyl,
4- (2-sec-butyl phenyl)indenyl] } 20 zirconium di net hyl ;

bi s(tri mewbyBsilsys ) am dobor anebis { 1-[2-isobutyl, PCT/US02/18718
4- (2-sec-butyl phenyl)indenyl] } zi rcon; um di met hyI

bi s(trinmethylsilyl)am doboranebis{ 1- [é sec- butyl,

4- (2-sec-butyl phenyl)indenyl] } zirconium di nmet hyI ;25

bi s(trinmethylsil yI ) am dobor anebi s{ 1-[2-tert-butyl,

4- (2- - but ' hyl ;

o7 st 11 met DTN SR et 172 gl PR Y endphehy tpheny-
4- (2- sec- butiyddly mkc)olnnﬂ,eamhdt}}lyl zirconi umdi rret hyI

bi s(trinethy |SI| Aamdoboranebls { 1-[2-n-pr

4-(2-tert- bthgﬁrrgm@ YISy hpmeidglbqranebisid-[ %1[t¢lt'bh’i>’br?‘\ é -Gragphythylphenyl)-

bis(trineth ts{ 1-[2-isopropyl

4-(2-tert- bﬁt‘g‘% h’m%g{%ﬂ %QW?Q {ZI I’E)Oﬂl umpdl %t hyl ; WO 03/ 002583

PCT/ US02/ 18Mﬁtrlmetﬁjﬂﬁll)ﬂbaﬁxﬁlﬁbbmdbyd{$i[Q-}p|h):1@rﬁ 4bormphihy phenyl)-[ 2- n- but yI
4-(2-tert-butyl phenyl)indeny lé)d zi rconi um di et hyl ;

bi s(tri met hypifiqy W HEGonHEn grsteY s { 1-[2-i sobutyl,

4-(2-tert- b f dj

bis(trinet hy si P@fi@l’sﬂ;&%ﬁ?ﬁl&% doby S%Il [Fqﬂgﬂgg}lbh @tﬁhﬂdphtléflphenyl)
4-(2-tert- bdh@dqyﬂémydo)uumdmyeﬂlyl} 2| rconi um di rret hyI

Ak LR E ST R Al PL T e —

bi s(tgi met hmh&d ml}ilmdﬁmrneaﬁ;qts { 1-[2-phenyl,
4-(2-tert-butyl phenyl)l ndenyl]"§ 10 zirconium d| met hy

bi s(trinet hybls(trnryq:t)lﬂml:dw@mdabmbm@q{|1 [2-npbutyl, 6T(a;£31naphﬂ1yexzxebylbheny| )i ndenyl ]
} zirconium 1 t hyl silyl)am doboranebi s{ 1-[2-isopropyl,
4-( 2- bi phenyp%nggéﬁ%ﬁof’ um ?f‘?ecdéﬂ?umydl me%/hill 15 { [ Propy
bi s(trimet hydlqiriméthﬂmlyiwﬂaammesm{{lJ[2{@bmytpm ¥1-B-rapKiBylpheény! ) i ndenyl ] }

2 reoni um dllrrlrgénhY ]}zirconium dimethyl;
ylh
15 bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-B-naphthylphenyl)-
indenyl]} zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-tert-butyl, 4-(2-B-naphthylphenyl)-
indenyl]}zirconium dimethyl; '
bis(trimethylsilyl)Jamidoboranebis{1-[2-phenyl, 4-(2-B-naphthylphenyl)-
20 indenyl]}zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-propyl, 4-(2-trifluoromethylphenyl)-
indenyl]} zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)-
indenyl]} zirconium dimethyl;
25 bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-butyl, 4-(2-trifluoromethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)-
30 indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)-

indenyl]}zirconium dimethyl;



bi s(trimethylsilyl)am doboranebis { 1-[2-isobutyl, 4-(2-biphenyl)indenyl] }
zirconiumdi net hyl; bis(trinethylsilyl)am doboranebis { 1-[2-sec-butyl,

4- (2- bi pheoyBpoasdenyl] } 20 zirconi um di met hyl ; PCT/US02/18718

bi s(trinethylsilyl)an doboranebis{ 1- [2 tert- butyI 4- (2- bi phenyl ) i ndenyl ]
} zirconiumdinmethyl; bis(trinethylsi IV‘I ) am dobor anebl s { 1-[2-phenyl,

4- ( 2- bi phenyl )i ndenyl ] } zirconium dinmethyl; 25

bi s(trinethylsilyl)am doboranebi s{ 1-[2-n- propyl 4-(2-a- napht hyl phenyl) -

ey oy R BT Bt SRR M R AEBAROEE y

bi s(trinmet h%&édqul},)@dynﬂ@[bgfn@ BRi s{ 1-[2-n-butyl, 4-(2-a-napht hyI phenyl) 30
indenyl ]} zirconi'um dj methyl ; bi s(trinethylsily %!am dobor anebi s{

1-[ 2-i sobut wls(trnnqtbylaﬂyimﬂﬁ@qrmﬁbm{ﬂ) [2- anPfGEY'ly‘ﬂ'](z -dimetylphanyldti met hyl ; WO
03/ 002583 Pq;[éel@gg% %C% i'u@n d}%’%ﬁjﬁw bi s(trinethylsilyl)anm doboranebi s{

1-[ 2-sec-buty phenyl)- indenyl] } zirconium dinethyl;

bi s(tsi et hydxgtriméth@lmlﬁlmﬂamme@{s{l [Rdsdpedplyl,Biu2y3-dirdethydphenygpht hyl phenyl ) -
indenyl'] } zirconiumdinmethyl: 5 bis(trinmethylsilyl)am doboranebi s{

1- [ 2- pheny| ,ndenybl} arGoagm ﬁW%ﬁ%‘nyl )- indenyl] } zirconiumdinethyl;

Gt Tt P A SRARERTRISLy 115 A SR g ey p BBy Py )
1-[ 2- i sopr opylconidm dinferyiapht hyl phenyl ) - 10 i ndenyl ] } zirconium dimethyl;
i 71 AR b SRR
1-[ 244 sobut WincoffiufrddifdtHyapht hyl phenyl )- indenyl] } zirconiumdinethyl; 15

bi s(trinethylsilyl)am dobor anebi s{ 2- sec- but 4- (2- (3- napht hyl phenyl ) -
b1s(trlrnethylsﬂyl)amldoboranebls{1 5 -sec-butyl, 4- é 3- dimethylphenyl)-

indenyl]} zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-tert-butyl, 4-(2,3-dimethylphenyl)-
indenyl]} zirconium dimethyl;

15 bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2,3-dimethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)-

20 indenyl]} zirconium dimethy],;
bis(trimethylsilyl)amidoboranebis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)-
indenyl]}zirconium dimethyl;

25 bis(trimethylsilyl)amidoboranebis{ 1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)-
indenyl]} zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{ 1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)-
indenyl]}zirconium dimethyl;
bis(trimethylsilyl)amidoboranebis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)-

30 indenyl]}zirconium dimethyl;
bis(trimethylsilyl)Jamidoboranebis{ 1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)-

indenyl]}zirconium dimethyl;



i ndenyl ]} zirconiumdinmethyl; bis(trinethylsilyl)am doboranebi s{
1-[2-tert-butyl, 4-(2.. -naphthyl phenyl)- indenyl]}zirconiumdinethyl;

bi s(tri mewbybsiisgs ) am dobor anebi s{ 1-[2-phenyl, 4-(2-0-napariysopheny!)- 20
indenyl'] } zirconium dimethyl; i

bi s(trinmethylsilyl)am dobor anebl s(1-[2- - propyl,

4-(2-trifluoronethyl phenyl)- indenyl ] } zirconium di net hyl ;

bi s(trinethylsilyl)am doboranebis { 1-[2-isopropyl,

4-(2-trifl u?/{%@m{:}y%‘lﬁl %llnziobdr Ige%n%lliﬁ a)zplr(gpﬁlﬁ w,g txqu%'émﬁlphe%ﬁ)

bis(trineth orane

4-(2-trifl uqmdfml] )ﬂr@d&lﬁﬁmldnmeuh@uenyl ] } zirconium dinmethyl;
bis(trinethylsily z?am dobor anebi s{ % 2- i sobut

l, . -
4-(2-trifl ud?ﬁ%ﬁfﬁ{l ety lswpamislobqragebisil il ﬂ“?‘&b‘ﬂf‘lﬁz’ﬁcﬁ -y phenyl)-
bis(trineth is{ 1-[2-sec-butyl
4- ((2 trifl ugqu%é b}glF&;h ?@é@@ i E\deny[/l 1} zi rcon?/um di net hyl ;
bis(tsinet hydlﬂtrﬁryéthﬁlmljdgztmdabmhmdais{1-[12-25dbat341,—43(ﬂ,31,5-,trimethylphenyl)-

4-(2-trifluar hen denyl ]} zirconium di net hyl; WO 03/002583
PCT/ US02/ 187% %S@’nﬂi’%@g‘?q i’ﬁgt hyl silyl)ani doboranebi s{ 1-[2-phenyl,

4-(2-triflu Q,%ffg){].} L 1i1R Iphenyl)-
bis(trinet hﬁlgﬁ{}}%})}{gﬁ?ﬁ%@g%débl S ! 2 Seé’h.ﬁ{uﬁ)ﬂr)opdgnj S éthg pdenget hyl phenyl ) -

i ndenyl] } zndclryhl}umomuretihmthyls b| s(t rimet hyI SI |yl )am dobor anebi s {

5 5011 et ey E R AR o R A sy Rl e )

- di g hy| pheiﬁ&éayn]lrpﬁ%yﬁdm gih&Ryli UM dl net hyl ;
bi s(trinmethyl sil %am dobor anebi s { 1-[2-i sobut

4- (2, 3-di rretb1§(Fr|Em@ ylsily beeidgbqranebis{ d-[2iphewii 4rd. é,!S’rﬁaimmxlphen_yl)-
St T S TG RBGIRA L L2 e, b (2,0 et e
1-[ 2- t er t - bufiplethytkilaRaddy1bidi ToE2-RyFrOR@ ML D-methylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-1sobutyl, 4-(2-methylphenyl)indenyl}}zirconium n*
20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{ 1-[2-n-propyl, 4-(2-ethylphenyl)indeny!]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl}}zirconium n*-
30 1,4-diphenyl-1,3-butadiene;



i ndenyl ]} zirconiumdinethyl; 15 bis(trinethylsilyl)am doboranebis {
1-[ 2- phenyl, 4-(2, 3-di net hyl phenyl)- indenyl] } zirconium dinethyl;
bi s(tri mewbyBsoisgs ) am doboranebis { 1-[2-n-propyl, PCT/US02/18718
4-(2,3,4-trinethyl phenyl)- indenyl] } zjrconium dinethyl;

bi s(trinmethylsilyl)am doboranebis { 1- f“é’-‘i sopropyl ,

4-(2, 3,4-trinmet hyl phenyl)- 20 indenyl] } zirconium dinethyl;

bi s(trinet hyI si | yl ) am doboranebis { 1-[2-n-butyl, 4-(2,3

bIAfsE { Ir |m3 rr;] K M{ g d?P’gE‘S%IL{béE' ity 04{E %gth?]g)gewtl denyl]}21rcon1um n -1,4-

4-(2,3,4- tl’ld]ﬁ{e hyl-pPRaR¥ddiene! ndenyl ] } zirconium di met hyl; 25
bi s(trimethylsilyl)am doboranebis{ 1-[2-sec-butyl,

3 ((2 3, 4- tlembt:hylsﬁhmdyyly)}s{] [ll}lejsnylht}/l ];r ([Z'rzeitfqdﬁlangi)mdrmtl}}yirg:omum n*-1,4-
is(trinet i or anebi s tert-but

4-(2, 3, 4- tl’l%e’ﬁ% irﬁtregr\%‘f)‘) €n¢ ndenyl ] }zi rconi um di rrgt hyl ;

30" ridenyl | Far eyt AR PPy W”W"‘hr‘”ﬁaé‘?%‘% iR Y e
1- [ 2- n- pr opyll,4-dépheiyl3], Sbutadizaehy| phenyl ) - i ndenyl ] } zirconiumdi met hyl; WO

03/ 002583 PCT/ US02/ 18718 . - 139 bis(trinet h am_ dobor anebi,s{
1- [ 2- i sopr opymethylsiloncliyibist | -pesteryPyHe Anfppthy; méhliun]iynﬂ]}?%qw%nm met hyl :

bls(trlmthylfgg%ﬁ)&ﬂ]r@g%gﬁﬁgpgbls { 1-[2-n-butyl, 4-(2,3,5-trine Iphenyl)-

indenyl] } zi'r di ne 5 bis(trimethyl si I yl ) am dobor anebi s{

1-[2-i sobut }dlmet‘hy(sﬂaﬁed,l)'abrsi{r [2vphdiyl, Mh(ef&;t]h})lpherﬂr@)ﬁfdjéhil]}}ﬁxicbmﬁm nfm,gi met hyl ;
bi s(trinmethylsilyl %am dobor anebi s{ 1-[2-sec-butyl, 4-(2,3 ,5
-tri Akt hyi piféphRenyl-13 ne; } zi rconi um di et hyI

L) PR b T e
bi s(tri et hyl sidiphenant, gh@bgﬁ@ﬂebl s { 1-[2- phenyl 4-(2,3,5-t ri et hyl phenyl ) -
' ndenyl] Zdllrrrlgt%r}]'llslljlglecgl;{g}s?}/ [2-isopropyl, 4-(2-n-propylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
20 n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium
n4- 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium n'*-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}zirconium
n4- 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} zirconium n*-
30 1,4-diphenyl-1,3-butadiene;



di met hyl si |l anedi yl bi s{ 1-[2-n-propyl, 4-(2-nethyl phenyl)indenyl]}zirconium
rl 4- 1,4-diphenyl-1, 3-butadi ene; 15 di nethyl silanediyl bi s{1-[2-isopropyl,
4- ( 2- met hwbphemsB) i ndenyl ]} zirconiumrl 4- 1, 4-di phenyl - 1 p8Thisozu7ene;

di met hyl si l anedi yl bis { 1-[2-n-butyl, hQZ-nethyIphenyl)indenyl] }
zirconiumrl 4- 1, 4-di phenyl -1, 3- but adi ene; di net hyl sil anediyl bis {
1-[2-isobutyl, 4-(2-nmethylphenyl)indenyl] } zirconiumrl4- 20

1, 4- di phenyl - 1, 3 but adi ene; dinethylsilanediylbis { 1-[2-sec-butyl,

4- (2- met hyl de 7.14- but
di ﬁret E?I s?/l g glg Slbl?g %L{Séi 1[% ;én& 1soprop)’lf)]henyB1n%anl]}zirconulilmadl ene,
4- (2- met hyl ph@-fal/ﬂh):hﬂdpgl.)bhia}izehéconl um I’j 4- 1, 4-diphenyl- | ,3-butadiene; 25

dlnethyIS|Ianed|be|s LZ henyl , 4- 2- et hyl henyl)lndenyl]}2|rcon|um
ri4-1, 4- di mmshylsﬂanectsyl e¢cebut1ﬂl|, 2hsapsenydpheayyingenyd ]} zirgonivmpr opy| |
4-(2- ethylpheﬂ yt%} rconlun1r14 1, 4- diphenyl-1,3 -butadiene;

di net hyl si | ahah? e§¥ ff adEDS: opyl , 4- (2- et hyl phenyl )i ndenyl ] }zi r coni um

ri4- 30 1, 4- PSR Bsh 140
d|netﬁyIS|IéﬁgﬁPgF%Fg&hﬁbggpﬁggﬁ?gmywﬁl?géethyIpﬁ§%§#$§%§£%§%%??Prconlum

ii4-1,4- dlpmeh9KMﬂmBythdmkdﬁme dlnethyIS|Ianed|be|s{ 1-[ 2-i sobutyl,
4-(2- ethylph den rco 3- but adi gne; 5
di met hyl si | afﬁ ?th{‘}?’%ed{yl’ gi En I&OI(rQP%‘Ph‘E}W@Hai‘W 1Z0GeMYM N 2i r coni um

x14- 1, 4-di e; dinmethylsilanediylbis{ 1-[2-tert-butyl,
4-(2- ethylpﬁgﬁeﬁg 2%5%%é?§ﬁ?conlun1xl4 1, 4- di phenyl - 1, 3- but adi ene;

di et hyl si | ah&dttylshiaﬁe{dlylbiz{ phdnyropyd;-4- &exﬂuﬂlnﬂimygi@amdﬁmyb(}ﬁmnnﬁom um
714-1, 4- 10 di phenyl -1, 3-but adi ene; di net hyl sil anedi yl bi s{ 1-[2-n-propyl,
4- (21%- propyﬁﬁﬂéﬂ?ﬁ%%h&@H&@F?§1rconlun1114 1, 4- di phenyl - 1, 3- but adi ene;

g: p‘ggm’{]fn' | AR RE e diy1bisk R13-ROBFBRY - (2% ﬁ&yﬁh@ﬁﬁﬁ%&&% ?éﬁwoh{bﬂ%’y ']}
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{ 1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium n*-
20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium n4-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{ 1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{ 1-[2-isobutyl, 4-(2-isobutylphenyl)indeny!]}zirconium n*-
30 1,4-diphenyl-1,3-butadiene;



114- 1, 4- di phenyl - 1, 3- but adi ene; 15 di net hyl si | anedi yl bi s{1-[ 2-n-butyl,
4- (2-n-propyl phenyl )i ndenyl ]} zirconium 714- 1, 4-di phenyl -1, 3- but adi ene;
di et hyl swbanmaeisgs bi s{ 1-[ 2-isobutyl, PCT/US02/18718
4-(2-n- propylphenyl)lndenyl]}2|rcon|unhb14 1, 4- di phenyl - 1, 3- but adi ene;
di net hyl si | anedi yl bis { 1-[2-sec-butyl, 4-(2-n- propylphenyl)lndenyl] }
zirconium 20 714-1, 4-di phenyl - 1, 3-but adi ene; di net hyl sil anedi yl bis {
1-[2-tert-butyl, 4-(2-n- propylphenyl)indenyl] ) zi rconi um

o on ﬂﬁ@ﬁfﬁlwﬁ RS O el BT A0 ety R S D P B R i e

25 di net hyl sMagﬁ h)Mllb3-§ut{ad1%né2 n-propyl, 4-(2-isopropyl phenyl)indenyl] }
zirconium x14-1, 4-di phenyl - 1, 3- butadlene di met hyl si | anedi yl bi s
1-[2-isopr opilﬂnpthzj!ls(lznﬂdgdblﬁ()biﬂ feitelnyty ) flﬁaewjou]ylghezly]r)uadm}{h}hzirconium n -
ri4-1, 4- di pheny, byt adi.ene; dinmethyl silanediylbis { 1-[2-n-butyl,

4- (2- isoproBfPﬂH%ﬁ?ﬁ)H#h@ﬁ9F?e zi rconi um 114- 30

1, 4- di phenyl 4
dlnet%yIS|Iégéﬁ?ggg%gghﬁgﬁflEﬁ%@%@?Qaﬁaﬁﬁﬁgﬁﬁg%%ﬁgﬁgzﬁiéﬁyf%ﬁﬁhenyI] }
zi rconi um r 1144-diphényBt Iphtbntatiiefig;3- but adi ene; di met hyl si | anedi yl bi s{

10° 1, 4 i piERGVEISNRa Blh PR MR A PSR oy bt 1

4-(2-isopropy 'P@%ﬂ%&ﬁ%ﬂﬂ?%Mbh%n@‘rCO”'U”‘ 114-1, 4-di phenyl - 1, 3- but adi ene;
|

di met hyl si | anedi'y S - phenyl, 4-(2- |sopropylphenyl)|ndenyl]}2|rcon|um
ri4- 1, 4- d|phmmﬂhhﬂm&ﬁQmed]Ehsppﬂmybﬂﬂ?h&:bmm&ﬂeyﬂmndmﬁdnz@QXmﬂmropyl
4-(2-n- butylghenyl)ln | ] zi rconium x14- 10 1, 4-di phenyl - 1,3-butadiene;
dlneﬂ%yIS|IdheHﬂﬂH3P§Y ibP@dF§Spropyl 4-(2-n-butyl phenyl )indenyl] }

el e e A AR i 1

4- di phenyl 1 4-diphbailadl-8a@diene;
dimethylsilanediylbis{ 1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
n4-1 ,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}zirconium n*-
20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl}}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]} zirconium 1*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium
30 n*-1,4-diphenyl-1,3-butadiene;



15 di net hyl si | anedi yl bi s{1-[ 2-i sobutyl,

4- (2-n-butyl phenyl )i ndenyl ]}zirconium 114- 1, 4-di phenyl -1, 3- but adi ene;
di met hyl swibam@aisgs bi s { 1-[2-sec-butyl, 4-(2-n-butyl phenylpCirrictezys7jis }
zirconi um x14- 1, 4-di phenyl - 1, 3- but adi epe; di net hyl si |l anedi yl bi s{
1-[2-tert-butyl, 4-(2-n-butyl phenyl)indenyl]}zirconium 114- 20

1, 4-di phenyl - 1,3 -butadiene; dinethylsilanediylbis { 1-[2-phenyl,

4- (2-n-butyl phenyl )i ndenyl]}zirconiumrl4- 1,4-diphenyl-1, 3-but adi ene;

di met hyl si | ﬁﬁgﬁkﬁiﬁ%ﬁé%kﬁ?@%@m gélﬁ.g%gp@g%mﬂﬁe@nw]'}Hr&%%x' I}

zirconiumr

di met hyl si | arf?eﬂu-xdtmieﬁ&llr,mutamﬂé,opyI ,

4- (2-isobutyl phenyl )indenyl]}zirconiumr14- 1,4-di phenyl -1, 3- but adi ene;
di met hyl si | atvedihylsbasediylbisf RI2phanyls|4-(24tettsbutyd pieny ) indmeyiyizicomdamyn T }

zi rconi um x14- 1h4-qip§%n l.-1, 3 -butadiene; dinmethylsilanediylbis{

1- [ 2- i sobut y4+diPhesyli L&By@adieBteny! )i ndenyl 1} zi rconi um x14- 30

L 4 0§ pionyqud i it ACH AE1 L YL 020 2R BETL AR AR 21,4

di met hyl si | anedi y -1 2-se , 4-(2-1'sobu phenyl) i ndenyl] }

zi rconi um r |dphehyd1 Gilpitreiigrie;: 1, 3- but adi ene; di net hyl sil anedi yl bis 11-
2-tert-butyl, 4-(2-isohutyl phenyl)i ndenyl. irconjumrl4-

122 di phenyl et soacidhiel |- B o iopHy e et Gingr S HEeqrimadri -

4-(2-isobutxh@%5 %Ebl ayl] } zirconium 114- 1, 4-di phenyl -1, 3- but adi ene;

di met hyl si | an |8 1S i 2-n-propyl, 4-(2-sec-butyl phenyl)indenyl] }

zi rconi um rdidethythildnqaibigh 1-12-8-bautl a4 B bipherdil yimdeny 1] szitconik yt-bjds {

1-[ 2-isopropyl, 4-&2-secibutylphenyl)indenyl]}zirconiun1 10

114- 19 4- di ptipRanyk 1 3-Wtadiencene; di net hyl sil anedi yl bi s{ 1-[2-n-butyl,

i ot iyt o1 | SRS AR LI Bha R Pl hu bl IR R ) T
zi rconi um r |dphehyh1 Gitpliitate; 1, 3- but adi ene; 15 di net hyl si | anedi yl bi s{
1-[2-sec-b Utcﬁifethd}:isglazlﬁesd%(f:li)ig e 2|-Eehc?§u¥ly1), L-Qg %?ghle}l;l%iinﬁgnoyﬁl]i} yirconium 1*-1,4-
diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium n'*1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indeny!l]}zirconium
20 n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{ 1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
30 n*-1,4-diphenyl-1,3-butadiene;



ri14-1, 4-di phenyl - 1, 3- but adi ene; dinethylsilanediylbis { 1-[2-tert-butyl,
4- (2-sec-butyl phenyl)indenyl] } zirconium 714-1, 4-di phenyl -1, 3-but adi ene;
di et hyl swbaneaisgs bi s { 1-[ 2- phenyl, 4-(2-sec-butyl phenyl pcmdsayig71$
zirconiumrl4- 20 1 ,4-diphenyl -1, 3 -butadiene; dinethylsilanediylbis {
1-[2-n-propyl, 4-(2-tert-butyl phenyl)indenyl] } zirconium

714- 1, 4-di phenyl -1, 3- but adi ene; di net hyl sil anedi yl bi s{ 1-[2-isopropyl,
4-(2-tert-butyl phenyl)indenyl]) zirconium 714-1, 4-di phenyl -1, 3-but adi ene;
25 di net hyl sj.l apnediyl bi.s{1-]2-n-butyl . 4-(2-1ert-butyl nyl)i.ndenyl ]}

zi r coni um 774mety l%ﬁleﬁlﬁaﬁW{EZréhelﬁ’ﬁiédqze%Qgéﬁf’)ﬁﬁ?w}’bﬁdiegﬂi}(ﬁ%ﬁ%rﬂ?@{n i

1-[ 2-i sobut y1I’4_d§)h@gyltpg_tbn{ag;ei,gé;phenyI )indenyl]}zirconium 114-

1, 4- di phenyl -1, 3- but adi ene; dinethyl sil anediylbis { l-d[ 2-sec-butyl,

4- ( 2-t ert - butiskethybstghodiyltis o [3-nipropyl b i -BmapBdylphenyl)indenyl] } zirconium

114-1, 4-di phan]éh- 1,3- bluf g%l ene; WO 03/002583 PCT/ US02/ 18718 - 143

di met hyl si | dhebiyigheaylr Li-Dusdieney “putyl o 4- (2-tert-butyl phenyl )i ndenyl] }

zirconi um Ty; A6l 2-koBr j phéli sl rydddhm {
100 oy U RUERY. (Ao, o gpfon i v
1, 4- di phenylIn*l,8-dipheayli EAdutabiederet hyl si | anedi yl bi s{ 1-[2-n-propyl,

4- ( 2- bi pheny].) i ndenyl irconium 71 4-1, 4- di phenyl.- 1, 3-but adj ene;

di fret hylosi 4 %a?yfs@%e%dliﬂﬁlzﬂ@%#&p@ f'(%&ﬁp%‘gbﬁgﬁ%)ﬁ)‘?qlf&éﬂ%lj?Ei%oni um
114-1, 4- di penyl ¢ . .3-but adi - di et hyl si | anedi yl bi 1-[ 2-n- but yI ,
4- (2- bi phelnylf )*’%&%‘%’fﬁﬁ P%?’%@%?ﬁm x14-1 4 10 di I;)Kenlylsi 1, 3[ but adi ene.

di net hyl si | atimdihylsilasddiyilbis 2t-[Zmbbutyl, 4-(2-F-Raghitiphphenly))inddenijizlit@iinmoni um
rl4-1,4- diphenyl -1, 1,63 -butadiene; dinmethylsilanediylbis{ 1-[2-sec-butyl,
4- (23%i pheny y1-Aedinhgnyl L3-busdiedrs 114- 1, 4- di phenyl - 1, 3- but adi ene; 15

P AL M o ot B i o

n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;

15 dimethylsilanediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indeny!]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium n4-1 ,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}

20 zirconium 1*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium 1*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium 1*-1,4-diphenyl-1,3-butadiene;

25 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}
zirconium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl}}

30 zirconium n4-l ,4-diphenyl-1,3-butadiene;



di met hyl sil anediyl bis { 1-[2-phenyl, 4-(2-biphenyl)indenyl] } zirconium
x14-1, 4- di phenyl -1, 3- but adi ene; di net hyl sil anediyl bi s{ 1-[2-n-propyl,
4- ( 2- a- napbtoapbeenyl ) i ndenyl ]} zi rconium 20 PCT/US02/18718
114- 1, 4- di phenyl - 1, 3- but adi ene; dinetthS|Ianed|be|s { 1-[2-isopropyl,
4- (2- a- napht hyl phenyl )i ndenyl] } zirco ri14-1, 4- di phenyl -

1, 3- but adi ene; di net hyl sil anedi yl bi s{ 1-[2-n-butyl,
4-(2-a-naphthy|phenyl)indenyl]}zirconiun1 Tl 4 1 4-diphenyl- 1,3

- but adi ;25 di et hyl si |

PRSP R T AR K T Y
dinethylsiIqfep4ﬁi@k§§1ﬂ;%a&gﬁﬁebutyl 4- (2- a- napht hyl phenyl )i ndenyl ])
zirconium 114 henyl -1, 3 butadlene di et hyl si | anedi yl bi s{

1-[2-tert- buillylb';h}%}l@@dwlhla{)hﬂﬂﬁbpm@lﬂy H)(Qﬁdrbnytl]y)lplmnyldmdenmﬂ}Z@cbmum
rig-1, 4- dlthﬂ% QUé§ i ene; WO 03/002583 PCT/ US02/ 18718 - 144
di et hyl si | dh 4)9P95‘F§¥ BLagifRy | |

4-(2- ﬁynaphtdﬁﬁkmﬁnxﬁadmgﬁgy L:] }lzf;umomwndnﬁ&hyﬂahénmmpm219e0§1unbut adi ene;

di met hyl si | anedi ¥l bi s
4-(2-(3- naph1hy4ﬂhﬂnyy01hdmnwkbkzlrconlun1 ri14-1, 4-di phenyl - 1, 3- but adi ene;

2i rooni i ey ensandhs -1-5oBUb b drdimet ity @I%stéh.zwﬁg&' el )

1-[2-n-butyl 4 n enyl)indenyl] } zirconium Ti
1, 4- di pheny " ﬁAgﬁgﬁggdeE%QM EﬁthyI5|Ianed|ylb|s { 1-[2- |sobutyl

(2-(3- napt‘ddmyihplsﬂm)dd)ylbﬂen[a -bed-burylt 4-gRBedimethyiphenyl)ihdehydl} pihenylm
3- but adi eng, dlnethyIS|Ianed|be|s { 1-[2-sec-butyl,

(219 3- napHﬂh&ﬂﬁH&ﬁ?Yb SRS} zi r coni um
14-

1, 4-di tyl
4-(2- 0- napﬁpﬁ&?é hP{eny J)%wlgﬂ?w? i ezrfjir) ﬁb?dl@%ﬂ%n% 5?12’1{% iﬁﬁiﬁ lﬂft?zl;dlyene
15 di net hyl 4Lamaqjhyeh;a1u_s{3butaaxd@benyl
4-(2-(3- naphthylphenyt%;ndegﬁé %2|rcon|un1r14 di phenyl -

, 3- but adi enedimgihivsilagadaylbiabdd-phesiyd (4-@.3- erﬁtl@rlwl)mdenyl]}ZIrcomum n*-

4-(2-trif] uof PR IPNSBulableRdeny! 1

15 dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium

4-
1,
4-
r

n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium n4-l ,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
20 n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
1n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium m*-1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
30 n*-1,4-diphenyl-1,3-butadiene;



zirconiumr 14-1, 4-di phenyl - 1, 3- but adi ene; di net hyl si |l anedi yl bi s{
1-[2-isopropyl, 4-(2-trifluoronethyl phenyl)indenyl] } 20 zirconium
r14-1, 4- dvpheydssd, 3- but adi ene; di met hyl silanediylbis { 1PCZAUsSob1ATYS ,
4-(2-trifluoronethyl phenyl)indenyl] } % rconi um

111- 1, 4- di phenyl - 1, 3- but adi ene; di net hy S|Ianed|ylb|s{ 1-[ 2-isobutyl,
4-(2-trifluoronethyl phenyl)indenyl]} zirconium

114-1, 4-di phenyl - 1, 3- but adi ene; 25 di net hyl sil anediyl bis { 1-[2-sec-butyl,

4-(2-trifl t |

1121 1, LI di SO O”ﬁ‘ ??Ylé‘%g‘ﬂ:’fqé %%Efej“soé "!‘h‘éi 4}?3# 2t %HIK}P%ensyl){ndf“{"i}tert butyl ,
4-(2-trifl uozmaswgﬂomrwﬁenpneeyau}ad}enezl r coni um

ri4-1, 4-di phenyl - but adi ene; dlnethyf5|laned|ylb|s{ 1-[ 2- phenyl ,

4-(2-trifl ucdmn’éltyisylmpﬂﬂeinSII fﬂj‘ﬂf@ﬂl}]l,}4 (23@,5irlmd1wmh¢nyl)lndenyl]}z1rcon1um
T14- 1, 4-di phe‘n% -1, 3- bluf 2%6!&6; WD 03/002583 PCT/ US02/ 18718 - 145
dlnethyIS|Iéhe finheayle BAENST opyl , 4- (2, 3- dinethylphenyl)indenyl] }

zi rcoqi um -Ialméthilsﬂal@édﬁ’ﬁ@ﬁﬂ 2-1soButy pWL & LBsmedlIFREL) 1§de|n§]]§£|1‘c¥hf%h§
1-[ 2-1sopropyl |ne hyl phenyﬁ?lndeny ? zi rconi um TI

4- di phenyl - 1f>B4{MMEa¢WEEémaﬁKMBnEthyI5|Ianedlylbls{ 1-[2-n- butyI

4- (2, 3-di net y irc 114- en 1, 3- but adi ene;
di met hyl si | ﬁvfﬂﬁ%ﬂ{dﬁlg f/. 'B%UI?‘WI 225359 tém&ﬁtWéP bﬁgﬁg}f’/;lndenyl]
}zirconi um 4-4 cene; di methyl silanediyl bis {
1-[2-sec-bu¥%%6m %Qgﬁﬂgkﬁﬂ phen(@?{ndenyl] } zirconium 10

114- 1, 4-di phhmythyl]s;lsndnmylhﬂ{eﬁbterdbum]l; Ay Si3-aimedhylphény indeny 12 t er t - but yl ,

4-(2,3 dlnethylphenxJ i ndeny IL é zirconium T14-1, 4-di phenyl -1, 3- butadlene;
dlneﬂ%yIS|Ié%@HPWFbﬂs #‘hﬂF?y riyptadiene o 3-di met hyl phenyl)i ndenyl ] }

150 pr opyf ety YRR Lo oo R B0 TP R gy Pyl TR hoe! *

114-1, 4- diphényhdhﬂﬁnQMIQQMQﬂ&medlnethyIS|Ianed|be|s { 1-[2-isopropyl,
4-(2,3,4-trinethy i ndenyl ] Zi rconi um
r14-1, 4-di pﬁbmythyhsﬂgn @{bﬁz—;n propyl 4-(2-methylphenyl)indenyl]}hafnium n°*-1,4-

diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}hafnium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium n*14-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]}hafnium n*-1,4-
20 diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]}hafnium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]} hafnium n*14-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-ethylphenyl)indenyl] } hafnium n*14-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl] } hatnium n*1,4-
30 diphenyl-1,3-butadiene;



di met hyl si l anedi yl bi s{ 1-[2-n-butyl, 4-(2,3,4-trinmethyl phenyl)indenyl])
zirconium 20 r14-1, 4-di phenyl - | |, 3-butadi ene; dinethyl silanediyl bi s{

1-[ 2-1 sobwDyB/002%8% 2, 3, 4-t ri met hyl phenyl )i ndenyl ]} zi r coni umCT/US02/18718

714-1, 4-di phenyl - 1, 3- but adi ene; di net hyi,/s:i | anedi yl bis { 1-[2-sec-butyl,
4-(2,3,4-trinmethyl phenyl)indenyl] } zifconium

ri14-1, 4-di phenyl - 1, 3- but adi ene; 25 di nethyl silanediylbis { 1-[2-tert-butyl,
4-(2,3,4-trimet hyl phenyl)indenyl] } zirconium

114-1, 4-di phenyl - 1,.3- but adj epe; ,dj e | si| aned,.y| bi 1-[ 2-phenyl ,
4-(2, 3, a1 FIEEERYPIRANST HEEEy P L e BiplRp DindeRy i ki ELE:
r14-1, 4- di phgsehyili 3-hudadeene; di nethylsilanedi ylbis { 1-[2-n-propyl,
4-(2,3,5-trinethyl phenyl)indenyl] } zirconium 30 _ A
714- 1, 4- di phiemythylsji@addutbis{ le [Reisob@y D 3+(08R58sheRg)indsnd] yhathign n--13446
di met hyl si | %Qﬁ%l 1I Esi -[2-isopropyl, 4-(2,3,5-trinmethyl phenyl)indenyl]}
zirconiumr nﬁ 93’51‘ €1, 3- but adi ene; di et hyl sil anediyl bis {
1-[ 2-p-butyly i1 Zneiylibis MBI ; inddiy PO RO n*-1,4-
11 4 i B B R g e Minder POy 4 ey
4- (2, 3, 5-t r idigtichyl- pAdmyddjanadenyl ] ) zi rconi um

14- 1, 4-di phenyl - 1, 3- but adi . di net hy] si | di vl hi 1-[ 2- - butyl,
(2, 5. 5t Iy RSP HB T D3 » 913 SbmTtieny Dindeny 1 hafitim 7°T.421Y
ri4-1,4-dip -1l 3- Lene; dinethylsilanediylbis { 1-[2-tert-butyl,
4-(2,3,5-tr @n@%ﬁ%ﬂb’%e@%@haenyl ] } 10 zirconium
r14- 1, 4- di phgamyihylsilanddistlisig{ le [Bphaiylret (2ydtsylprmstindebyl$ihafvifd-rihehy | |
4-(2,3,5-trimet hyl| i)henyl i ndenyl ]}zirconium
r 14- 10 4- di prbpRenyhl.3-tyipdieene; di met hyl si | anedi yl bi s{ 1-[2- n-propyl!,
4- (2- met hyl phen [ 1 +-hef ni ol 4= di - | eme; 15
di et hyl si | a@@&?@fﬁ%@%ﬁ%ﬁ oﬁ 3%8911 Wﬁw&%@?ﬁ%ﬁéﬁéﬂ@ﬁﬁﬁ%ﬂ% ﬁ} haf ni um
714- 1, 4-di phwdiphedyl3, butadieagte; di met hyl sil anediyl bi s{ 1-[2-n-butyl,
4- (2- met hyl phenyl ? i ndenyl ] ghaf niumr14-1,4- diphenyl -1, 3-but adi eng;
di net hyl si | ahagthylstpredivibis PL-[Zisppropyl, 442opriepyIpye Y HeEym % hat ni um

r14-1,4- | 4 diphenyl-1,3-butadiene;

15 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}hafnium n'*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl] } hafnium n*-

20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]} hafnium n*-1,4-
diphenyl-1,3-butadiene;

25 dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]}hafnium n*-

1,4-diphenyl-1,3-butadiene;

dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}hafnium n'-

1,4-diphenyl-1,3-butadiene;

dimethylsilanediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl] } hafnium n*-
30 1,4-diphenyl-1,3-butadiene;



20 di phenyl - 1,3 -butadi ene; dinethylsilanediylbis{ 1-[2-sec-butyl,

4- ( 2- met hyl phenyl )i ndenyl ] } haf ni um 714- 1, 4-di phenyl -1, 3- but adi ene;

di met hyl swibam@aisgs bi s{ 1-[2-tert-butyl, 4-(2-nethyl phenyl pcrdesoyig7ihaf ni um
ri4- 1, 4-di phenyl -1, 3-but adi ene; 25 d|q%JhylsiIanediylbis{l-[2-pheny|,
4-(2- nethylphenyl)lndenyl]}hafnlun1x14 4- di phenyl -1, 3-but adi ene;

di met hyl si | anedi yl bi s{ 1-[2-n-propyl, 4-(2-ethyl phenyl)indenyl]}hafnium
ri4-1, 4- di phenyl -1, 3- but adi ene; dinethylsilanediylbis{ 1-[ 2-isopropyl,

4- (2- et hyl ph 4 1. 4- 3 3 butadlene WO

031 603505 blrmeuiseaRiybist M B0 RY7TSORTRY gﬂf‘iﬁ‘&l} %’“yfﬁ frduirg, i}

4- (2- et hyl phepyiphepgienylohtadrhei um 114-1, 4- di phenyl - 1, 3 butadlene

di et hyl si | anedi yl bi s{ 1-[2- |sobutyl, 4-(2- ethylphenyl)lndﬁqgl]}h?fnlum
atn

r14-1, 4- di pliewthylsilagedoylbisd] -Ehecc-Butyli, A2 hsdpsopydpledylyindenylhanfuma gec- but yI ,

4-(2- ethylp nyllg}l|e e aIf]afnlumll4 1, 4- diphenyl-1, 1,3 -butadiene;
di et hyl si | ah&d Bﬁ P%b%l BDEert-butyl , 4-(2-ethyl phenyl)indenyl] }

haf ni ym r 14- Hﬁpw ' i1 j nf2- phenyl
4- ( Z-gt hyl ph%nyl ?ﬁlgeny bls%l f%ll um r ﬁzi%@%&wgﬁz@?@ﬁw%hgﬁ%l ene;

dinethylsiIahédqﬂkbyb{&&u@ﬁwnepropyI 4 (2-n-propyl phenyl )i ndenyl ]} haf ni um

x14- 1,4-dip - |SI| di yl bj s{1-]2-.i sopropyl,
4-(2-n- propy‘r éﬁﬂiﬂ}lﬁ?ﬁh?ﬂiﬁaﬁ?ﬂ%rﬁ o;iropglpg?rﬁpg}d;pyli},h[a%mg@ adi ene; 15
dlnethyIS|Ia eH&Pﬂ3%u&a butyl 4- (2- n- propyl phenyl )i ndenyl ] } haf ni um
x14- 1, 4- d|p J¥l buta |ene dlnethyIS|Ianed|be|s { 1-[2- |sobutyl

4-(2-n- propydlpiaeiyyshl)mefaﬂyﬂbt)sl{] [2-nhadpyil udr(2- dbutylphbngl)indemyl] thafnidm 3*- but adi ene;
dlnethyIS|Ianedhéﬁb|s 1-[ 2-sec-butyl, 4-(2-n-propyl phenyl)indenyl]}hafni um
rl4- 190 1, 4-4f pyl-h3-buidiensi ene;

dimethylsilanediylbis{1-[2-isopropyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{ 1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]} hathium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl}} hafnium n*
20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]} hafnium n*
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4- (2 isobutylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-isobutylphenyl)indeny!]}hafnium n*-
30 1,4-diphenyl-1,3-butadiene;



di net hyl si | anedi yl bi s{ 1-[2-tert-butyl,

4- (2- n- propyl phenyl )i ndenyl ] } haf ni um x14- 1, 4-di phenyl - 1, 3- but adi ene;

di et hyl swban®esgs bi s { 1-[ 2- phenyl, 4-(2-n-propyl phenyl) iPaedarsyt/187)8 haf ni um
x14-1, 4- di phenyl -1, 3- but adi ene; 25 dl?% hyl si | anedi yl bi s{1-[ 2- n- propyl,

4- (2-i sopropyl phenyl )i ndenyl ]} haf ni um rT4- 1,4-di phenyl -1, 3-but adi ene;

di net hyl si | anedi yl bi s{ 1-[2-isopropyl,

4- (2-i sopropyl phenyl)indenyl]}hafniumrl4- 1,4- diphenyl 1, 3 -but adi ene;

raas 30 1, arpHnpteabst e s POBNU R RISRI L "
d|nethyIS|Iqnggkmgﬁﬂsljb&mh%nbsobutyl 4- (2-isopropyl phenyl)indenyl] }
haf ni um 71 4- henyl - 1, 3- but adi ene; di met hyl si | anedi yl bi s{,

1-[ 2- sec- but@rmﬁth);us(lznqu)dbns{)h{/z fehtelpy]) i 2rdsopuiyiphenyiindenylld hafnium n*-
1, 4- di pheny 3- but ad di et hyl si | anedi yl bi s{1-[2-tert-butyl,
4-( 2- isoproﬂf%ﬂﬁ@ﬁ?ﬂah%géﬁng?hafn|un1114 1, 4- di phenyl - 1, 3- but adi ene:

di methyl si | %@e ¥1C?ﬂh§edﬁylglsgl?~§1 iy ,4 é-lg%dtﬁgﬂé@wﬁd@hﬁmmamlm vid- }

haf ni um T14- I phenyl di ene; dinethyl’silanediylbis
1-[2-n- propyhmxﬁy(EJHumMMQkphenyl)|ndenyl]}hafnlun1r14 10

1, 4- di phenyl tadl e, nmet hyl s Iane | bj s 2- r.opyl
4-(2-n-but yldéllﬁléﬁli‘ylos ‘F’F‘d’@ﬁ@’isi Eﬂio\f‘ L @ S%%AXHP%&HV}&W@%@B{ 'é’gﬂéne
di met hyl si | an n-butyl, 4-(2-n-butyl phenyl)indenyl] }
hafnlun1r14a&£§h%%9ﬂﬁ%%b af{eé-’butadiene; 15 di net hyl si | anedi yl bi s

1-[ 2-i sobut )dlme#laylsﬂaﬂfedby]br)s{Dﬁbmbbl)obmjGF(Q#S]E(}-batfymhﬂnle1ihdeni§1,l]l}hafn1um n-
di phenyl - 1, 3- but adi ene; di met hyl si | anediyl bi s{ 1-[2-sec-butyl,

4- ( 216" but yI prempenyindhyiafienss ni um 714- " 1, 4- di phenyl - 1, 3- but adi ene:
oL ettt <1 Syl PO G e A )
1-[ 2- phenyl , 1, 4d{pheniylbys puphdiay] ) i ndenyl | } haf ni um T14-1, 4-
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}hafnium n'*-
1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl] }hafnium n'*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} hathium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hafnium n'*-
20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl] } hafhium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl] } hafnium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}}hafnium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}hafnium n*-
30 1,4-diphenyl-1,3-butadiene;



di phenyl - | , 3-butadi ene; dinethylsilanediylbis { 1-[2-n-propyl,
4-(2-isobutyl phenyl)indenyl] } hafniumrl4- 1,4-diphenyl-1, 3 -butadiene;
25 di nmet hwylosizloaasssli yl bi s{ 1-[ 2-i sopr opyl , PCT/US02/18718

4- (2-isobutyl phenyl)indenyl]}hafniumrl4- 1,4-diphenyl-1, 3 -butadiene;

di net hyl si | anedi yl bi s{ 1-[2-n-butyl, 2:3°2-isobutyl phenyl )i ndenyl]}haf ni um
rl4-1, 4- di phenyl-1,3 -butadi ene; dinethylsilanediylbis{ 1-[2-isobutyl,

4- (2-i sobutyl phenyl )i ndenyl]}hafnium T14- 30 1, 4-di phenyl -1, 3-but adi ene; WO
03/ 002583 PCI/ US02/.18718, . - 149  di | si L anedi yl bi -] 2-sec-butyl,

4- (2-i sobut ﬁ{’b‘ﬁ\gﬁérl?‘?ﬁ%ﬁmi I '%?F‘h‘?‘ﬁﬁ%‘%!er&!’ﬁty &%ﬁ@ﬁﬁé"fhé{‘%ﬂt%ﬂ éne;

di met hyl si | anedipnkis i bdalidndert-butyl, .

4- (2-i sobutyl'phenyl”)i ndenyl ] } haf niumr14- 1, 4-di phenyl -1, 3-but adi ene; 5

di met hyl si | atimelihyisbassdiylbik 2i-[hplmeply], 44R2¢t2xtibsipbplieply Dindayyl) ihathéurg 3 haf ni um

rl4-1, 4- diphenyl -1, 3-butadi ene; dinmethylsilanediylbis { 1-[2-n-propyl,
4-(2-sec- but&ﬁgrpé‘ﬁwl)lbﬂg@ﬁ 1} haf ni um r14- 1, 4-di phenyl - 1, 3- but adi ene;

di met hyl si | i i = [R19_5¢ VA-69 Kb t 94 ndenyl] }

haf ni §t]m ri 4%@%&%&35@&%@%\2[2 fﬁL(bg&ﬁEudt gd?lgﬁélﬁ)ﬁfdﬁgﬂlwa@ Iﬁf% dli ’?I bi s{

1- [ 2- n- but yldipkengR1 3enxddidng] phenyl )i ndenyl ] }hafniumrl 4-

1, 4-di phenyl -1, 3- but adi ene; di nethylsil anediylbis { 1-[$:isoput |,

if-S( 3_— se;:;1 bFt@mﬁﬁé}f}lﬁ?qdﬁd@ﬁﬁ['g'}sﬁaﬂogyl? ﬁ}(ﬁbaphemylaméﬁraﬂs hginium n 'éa‘%ut adi ene;
i met hyl sj. ii yl -[ 2-sec- butyl,

4-(2-sec-buf%#%%@ﬂ&%fﬁ%ﬁ%%?l]}hafniun1r14- 1, 4-di phenyl - | , 3-but adi ene;

di met hyl si | atigdihylshlisddiylbis 2t-fBntbubiit44(2-biphenyl)indenyl]} hafnium n*-1,4-

4-(2-sec-bu;ﬁlphenﬁl)indenyl]}hafniun1x14- 1, 4- di phenyl - 1, 3- but adi ene;

di methyl si | #Helgnyl-badptadienephenyl , 4- (2- sec- but yl phenyl )i ndenyl ] } haf ni um

71 20 RSy P BROEs Y TR
1, 4- di phenyl dighchybuBasitRingie;

dimethylsilanediylbis { 1-[2-sec-butyl, 4-(2-biphenyl)indenyl}}hafnium n*-1,4-
diphenyl-1,3-butadiene;

15 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl] } hafnium n*-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]} hafnium n'-1,4-
diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl] }hafnium n*-

20 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-a-naphthylphenyl)indeny!]}hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-a-na13hthylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;

25 dimethylsilanediylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indeny!] } hafnium n'-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium

30 n4-1 ,4-diphenyl-1,3-butadiene;



di met hyl si | anedi yl bi s{ 1-[2-isopropyl, 4-(2-tert-butyl phenyl)indenyl]
}hafniumr14- 1, 4-di phenyl -1, 3- but adi ene; 25

di et hyl swibam@aisgs bi s{1-[ 2-n-butyl, 4-(2-tert-butyl phenyl pcrdesoyig7ihaf ni um
714- 1, 4-di phenyl - 1, 3- but adi ene; dlneth%IS|Ianed|be|s { 1- [2 i sobutyl,
4-(2- tert- butylphenyl)lndenyl] } haf ni U x14- 1, 4-di phenyl -1, 3- butadlene

di net hyl si | anedi yl bi s{ 1-[2-sec-butyl,

4-(2-tert- butylphenyl)indenyl]}hafniun1x14 30 1, 4-di phenyl - 1, 3- but adi ene;

WO 03/ 002583,.P 02/1871 ned 2-tent-butyl
a2 t ort - bGP RNTARRL I pREVA AT ey RGBT E  20 U,
di met hyl si | angdipheRyist 3-buladicbenyl , 4- (2 tert- butylphenyl)lndenyl]}hafnlum
| 4- 1, 4- dlphenyl-l 3-but adi ene; 5 di et hyl si | anedi yl bi s{1-[ 2-n- propyl

X
3 (2- EI Iohelnyllmeﬁwégynqd})ﬂbism {ammq;}li, 4(2- &npﬁl@h%lphqr;ﬂh%maﬂl}@ﬁﬁu;nn -
met S S sopro 4- (2 en nden af ni um
141 4 d S]h‘gﬂﬁ“e&hs*‘:%é?i‘édi Bﬁg o et hyl(si  anedi §| %): s{ 1y[]2}n bu!t;I
4- (2- bi phenydlmbﬂg%me]d}ﬁafsp mszs%fl?}; 4: (2ngnayhﬂb¢¢heh?1§}mae

dlnethyIS|Ianed|be|s { 1- , 4-(2-Dbi pheny |ndenyl] hafnlum
x14-1, 4- dlphehywﬂiwnﬂAl&mmEdﬁmne dlnethyI5|Ianed|be|s { 1- [2 sec-butyl,

G b e ek BT Rt e R R o

T14-1, 4- di @ Bryvtadicgpe; dinethylsilanediylbis { 1-[2-phenyl,
4-(2- blpheny )Pﬁ%1ﬂy35? ; ieu§1x14 1, 4- di phenyl - 1, 3- but adi ene;

di met hyl si | ahmdthylslﬂams{dl)ﬂlb{sz} {2-pobmyl, 4 @- ﬂﬁa;ﬂﬁh)&gﬂ{mlba})inﬂb@ﬂ}/}lh)ifnmdemﬁﬂ ]
LS i E Al s 5
s R ) s L PRRS H detac 1
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{ 1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl] }hafnium
n*-1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 hafnium 1°*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-hafnium
30 n*-1 ,4-diphenyl-1,3-butadiene;



1, 4-di phenyl -1, 3 -but adi ene; 25 di net hyl sil anedi yl bi s{1-[2-i sobutyl,

4- ( 2- a- napht hyl phenyl )i ndenyl ] } haf ni um r14- 1, 4-di phenyl -1, 3- but adi ene;

di met hyl swban®aisgs bi s{ 1-[ 2-sec-butyl, PCT/US02/18718
4-(2-a- naphthylphenyl)lndenyl]}hafnlun1 T14-1, 4-di phenyl - 1, 3- but adi ene;

di et hyl si | anedi yl bis{ 1-[2-tert- butyF152

4- ( 2- a- napht hyl phenyl )i ndenyl ]} haf nium 30 r14-1, 4-di phenyl -1, 3- but adi ene;
WO 03/ 002583 PCT/ US02/ 18718 -151 dinethylsilanediylbis { 1-[2-phenyl,

3; gé{ ﬁ&?gprmahf ﬂgg%liyq%ilﬁ% spe fﬁﬂy nd &n}, Ehlnf'eth};lphenybp ylh}h%fn?fuguuadl ene,

4- (2- (3- napht iy|ppbenvi J-bodgRye,] } haf ni um 114- 1, 4-di phenyl - 1, 3- but adi ene; 5
di met hyl si | anedi yl bi s{_ 1-[ 2-1 sopr opyl ,

4- ( 2- ( 3- napiimythyhdnydd)ylbighia-ispprapii, dr2.3adimethylphenylhiedsiy R habm adi ene;

dlnethyIS|Iaqed|yl IS n-butyl, 4-(2-(3-naphthyl phenyl)indenyl]}hafni um
rl4- 1, 4-di gheh P?‘ &‘@%i&?&ﬁ&e di met hyI silanediylbis { 1-[2-isobutyl,

2o ey S

1, 4- di phenyl ut adi‘ene ,
4-(2-(3- naphmhykmhﬁﬁyﬂ}badémyé] }hafnlun1 114 1, 4-di phenyl -1, 3 -butadi ene;

di met hyl si | anedi yl bi s t - but napht hyl phenyl )i pdenyl
AL TN W R L U A ER R T VLR

1-[2-pheny|,1{d§%%%§ %?BG&H phenyl )i ndenyl ] }hafnlun1114-

1, 4- di phenyl 1 ene; di'met hyl sil anediyl bis { 1-[2-n-propyl,

4- (2-trifl ualioeyyibgpdaeyipis) i-fseythityl} 4-2 Bafimethgiphenyl)indenyl]}hafnium

114-1, 4-di phgnyl -1, 3- butadlene di met hyl si |l anediyl bis { 1-[2-isopropyl,
4-(294rifl ud‘t dipeprehybpiadisasy | 3 - 20 haf ni um

14- 1, 4- di i ' ' - I,
(2t 1 oy ety RO ERierh IR, AP iR} hackd ndimfih Y
114-1, 4- d|phényhdﬁﬂﬁnﬁuta®uaﬂ&nedlnethylsilanediylbis{ 1-[ 2-isobutyl,
4-(2-trifluoronethylp heng@{lnden haf ni u

114- 1, 4- di p@mthy@lgnqglwl ]e[erhenyl 4 -(2,3- dlmethylphenyl)mdenyl]}hafmum n*-
1,4-diphenyl-1,3-butadiene;
15 dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
n4- 1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium
20 n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl}}hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium n*-1,4-diphenyl-1,3-butadiene;
25 dimethylsilanediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
hafnium m*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium
n*-1,4-diphenyl-1,3-butadiene;
dimethylsilanediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]} hafnium
30 n*-1,4-diphenyl-1,3-butadiene;



25 dinethyl silanediylbis { 1-[2-sec-butyl,

4-(2-trifluoronethyl phenyl)indenyl] } - hafnium

114- 1, 4- dwphwenyissdd, 3- but adi ene; di nmet hyl sil anedi yl bis { 1PCZAtseris7tit yl ,
4-(2-trifluoronethyl phenyl)indenyl]}- h fni um

114-1, 4-di phenyl - 1, 3- but adi ene; dlnethy si | anedi yl bi s{ 1-[2-phenyl,

4-( 2-t rifl uoronet hyI phenyl )i ndenyl ] }-haf nium 30

114-1, 4-di phenyl - 1, 3- but adi ene; V\O 03/002583 PCT/ US02/ 18718 - 152

di met hyl si | d

et hyt phalGE o RRY R TP Papys. 0 Sirimethypheryindsnylipathm

di met hyl si | aﬂem;dhﬂneﬁ 1- ﬂslb%tdd&%f opyl, _

4- (2, 3-di net phenyl |ndenyl }haf nium TI 4-di phenyl - 1, 3 -but adi ene;

5 di net hyl s|d1mn§1disﬁhmd$){1bm{ [-§2-n-boestl y4-(2,3 5-trlmethylpheny1)1ndeny1]}hafmum
4- (2, 3-di net Iy haf ni um r 14- 1, 4-di phenyl - 1, 3- but adi ene;
di gret hyl si | aThﬁdR&‘}g{E;'l{Pg%“}édJ%Sbut yl, 4-(2,3 -di rrgt hyl>/phenyl )i ndenyl ]}
haf ni um x) 4- dlaae$Xﬁa1&k&mbls%1- H%B@@l qne;3 Si'trﬁﬁ&th}’lipﬁédy@ﬂ?d@nw laFnifim

1-[ 2-sec- butyI 3 -dine heny I ndenyl | haf'ni um "10 re-i
, 4- di pheny! -1f: 1éBd-1pjmt1ﬁlell éﬂmtadchnmat hyl si |l anedi yl bi s{ 1-[2-tert-butyl,

4- (2, 3-di et f h | -1, 3-but adi ;

di Eret hyl Sil éﬂé‘aﬁv&@ﬁ%" >rilg yﬁné uq'ylﬁ(@é Hﬁ%ﬂ?ﬁeﬁﬁgﬁ@m eﬁy?] | f haf ni um
14- 1, 4-di gy 1 d d t hyl si | diylb 1-[ 2-n- |,
El (2,3, 4- t:’l rret hle%g1 @Bgejngi’ﬁ?aﬁ ni Lms 1)1/4S|1 anl Ip%enlyls{ 1, 3[ butnagirgﬁ)é;

di et hyl si | ahmdtlylshime{dl)alb{sz} A5 apt-oyayl, 4-(2; 3(2tr3:;1@1hylpherm1)h;depy|l¢hyl )i ndenyl] }
haf nium T14-1, 4-di,phenyl - 1, 3- but adi ene; di met hyl si | anedi yl bi s{
1- [ 24%1- but y|hafifumz 3141dmheﬁ9élrh§1 ¥P£) i ndenyl ]} haf ni um 20

14-1, 4- di tyl,
El- (2, 3, 4- ![ H}ﬁ n@%ﬁlyﬂmg J?f}l}fl?ﬂ?}?@? wﬁ]%’g%f {%@ §Inlnﬂ%9if¥l Eﬁ%ﬁ%‘?}%ﬁﬁﬁdﬁl - u%/adi ene;
di net hyl si | aﬁ‘elju-yilxﬁheﬁ)?l L3 [batemeput yl , 4-(2, 3, 4-trinet hyl phenyl )i ndenyl] }
haf ni um 114- 1, 4- di phenyl - 1, 3- but adi ene; 25 di et hyl sil anedi yl bi s, {

1-[2-tert- bL& waﬂumeqlzdlxlbzus{tl r[2rreptepylo AkAyngthylakenyiindenyl]} zirconium n*-

1,4-diphenyl-1,3-butadiene;

15 9-silafluorenediylbis{ 1-[2-isopropyl, 4-(2-methylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-methylphenyl)indenyl]} zirconium n*-

20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-sec-butyl, 4-(2-methylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;

25 9-silafluorenediylbis{ 1-[2-phenyl, 4-(2-methylphenyl)indenyl]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-n-propyl, 4-(2-ethylphenyl)indenyl}}zirconium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl]} zirconium n*-1,4-

30 diphenyl-1,3-butadiene;



haf ni um r 14- 1, 4- di phenyl - 1, 3- but adi ene; di net hyl sil anedi yl bi s{ 1-[ 2-phenyl,
4-(2, 3,4-trinmet hyl phenyl )i ndenyl] }hafnium T14-1, 4-di phenyl -1, 3-but adi ene;
di et hyl swban@aisgs bi s{ 1-[ 2-n-propyl, PCT/US02/18718
4-(2,3,5-trinethyl phenyl )i ndenyl ]} haf ni

ri14-1, 4-di phenyl - 1, 3- but adi ene; WO 03f(5%’2583 PCT/ USO2/ 18718 - 153

di net hyl sil anediyl bis { 1-[2-isopropyl, 4-(2,3,5-trinmethyl phenyl)indenyl] }
haf ni um r14-1, 4-di phenyl - 1, 3- but adi ene; di et hyl si | anedi yl bi s{

1-[2-n-butyl, 4-(2,3 ,5 ! | pheny af ni um

ri4-1, 4-di p éﬁ‘%fﬁloiene@‘ylbd ?Jg? %H%t ¥ g (3 eﬁl&lﬁl% %f@ﬁ@ﬁ%ﬁrﬁ?@m{n 1]Ii‘][ﬁl sobut yl ,
4-(2, 3 , 5- trdlﬁﬁgnpyhgbﬁﬂydlgﬂendenyl] } hafnium

714-1, 4 di phenyl -1, 3-but adi éne; di net hyl si | anedi yl bi s{ 1-[ 2- sec- butyl,

4- (2, 3, 5- trIMﬂdfylbmmednylbls{de[éﬂycbl:]ut)}l 44xEthiylpienyl)indenyl]} zirconium n*-1,4-
ri4-1,4-dip but adi ene; di methylsilanediylbis { 1-[2-tert-butyl,
4-(2,3,5- trlcﬁﬁlﬁeﬁ‘yh)%elﬂw $%denyl] } 10 hafni um

14- 145 4-di t |, 4-(2,
5T et gl SR Prehe B Ao BUITE L0 S BRGHII S it RRPIERAL: e
9-silafl uor echﬁl@hnyl ﬂ)J3SbL{tadleI{ez n- pr opyI 4- (2 rret hyI phenyl )i ndenyl] }
zirconium 114- 1,4-dip

9-sil afl uor e?‘ré'(lzﬁf[}"l(’fﬂ%‘{lll’n{‘%{lr@dﬁ’ﬁ@b‘wl 4 @?tQYWEFIPW)IB‘FF@MWWQ%WH] VA r coni um
114- 1,4-dip ﬂ@[{@ﬁ&_ ﬁ) %f}g}ene 9-silafluorenediylbis { 1-[2-n-butyl,

4-(2- rret hyl p ny i hdeny zirconium 114-1, 4- di phenyl -1, 3 -butadi ene;
9- si | af | uor ensihifibbingdil 1bls {1224 stehytt ¥(2-cthylpherphingémhp aitonind eyl 4- }
zirconium x4- 20 1, 4-di phenyl -1, 3-but adi ene; 9-sil af | uorenedi yl bi s{

1-[ 2-18ec- but‘i}PhenZﬂ'éé l?ﬁi;@ch?}ephenyl )i ndenyl ]} zirconium 114-

411 ?Zdlrrg{]ﬁg%ll (531}1%/ P{y ie{l %égmﬁﬁ % Sr%pﬁpgé%)el%@%&g rck()m?'ﬂldl ene;

9-si | af | uor engdi byls{ itudphenyl , 4-(2-net hyl phenyl )i ndenyl ]} zirconi um
ris-1, 4- dlphenyl-l 3- but adi ene;
9- sﬂaﬂuorenedlylbls{l [2- 1sopropy1 4-(2-n-propylphenyl)indenyl]} zirconium n*-

w

1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{ 1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene,
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]} zirconium n*-
20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]}zirconium
n*1 ,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl}}zirconium n*-
30 1,4-diphenyl-1,3-butadiene;



9-sil afl uorenedi yl bi s{ 1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}zirconium
r)4-1, 4- di phenyl -1, 3-butadi ene; 9-silafluorenediylbis { 1-[2-isopropyl,
4- ( 2- et hywptmenyiss ndenyl] } zirconiumrl14-1,4- 30 di phenylpCI/iBobus7agli ene;
WO 03/ 002583 PCT/ US02/ 18718 - 154 9-siL@quorenedinbis{ 1-[ 2-n-butyl,

4-(2-ethy|pheny|)indenyl]}zirconiun1r14 1, 4- di phenyl - 1, 3- but adi ene;

9-sil afl uorenedi yl bi s{ 1-[2-isobutyl, 4-(2-ethyl phenyl)indenyl]}zirconium
114-1, 4- di phenyl -1, 3-butadi ene; 5 9-sil afl uorenediyl bis{ 1-[2-sec-butyl,

4- ( 2- et hyl nyld i ndenvyl.].}.zitconi 4-1, 4- diph - 1..3-.but adi ene;
o511 af I vor creeRPERY i ST, i isourpy bk BRIMSIi o Rebolim A3
zi rconi um r 144 Highenfll RB®Mdiche 3- but adi ene;  9-si | af | uor enedi yl bi s{

1-[ 2- phenyl, "4-(2-ethyl henyl)indenyk}}zjrconiun1r14-1,4- 10 di phenyl -
1, 3- but adi erﬁé?»ll@ugrdnadlb/ﬁm{ér{acﬁewbmyé,{ -(2-{soprapylpbgryilindenyl]} zirconium

4-(2-n-propylp 1)1 nd | 1}.zi rconi um x14- 1, 4-di phenyl - 1, 3- but adi ene;
9-si |l af | uoré éggg%%%§9kﬁ§¥F diSpr opyl . 4- (2- n- propyl phenyl )i ndenyl] }

zi rconi um x ldksjlakndbrdbi ﬁﬁ'é’{1l-[2Jtert%uty@,%—f@is@ﬁ%byﬂaﬁenyl)inden 1]} zirconium _
9-S|Iafluorequ|ylb|s{ -[ 2-n-butyl,” 4- 2-n-propy|pheny|{|ndenyl]}2|rcon|um
r14- 1, 4-di phehydighe8yl-hatbattideme; 9-sil afl uorenediyl bis { 1-[2-isobutyl,

4- (2-n-propyl phenyl)indenyl ] .} .zirconiumr14- 1 4-di phenyl-1, 3 ;butadiene;
9-si | af | uor %@Eﬁfﬁpmngdlyﬁns{[l 2[-2-srgl@nblu5{&-,180@&(9219%1@5}‘1&}&9@&@ﬁwgnil%@%y| ] }
zirconium x1d4,_ Ar ¢li -1, 3-but adi ene; 9-sil afluorenediylbis {
1-[2-tert-buﬁ@Fﬁﬁﬁﬂ%Zgﬁpggg%§thenyl)indenyl]}zirconiun1114-

1, 4- di phenyl|9-dija8btinadily b1 -[2-15blopk], dapenkdiiphbyd)ifdehy[]Pziploaiuyt 1°-

4- (2-n-propyl phenyl )indenyl] } zirconium 114- 1, 4-di phenyl -1, 3- but adi ene;
25 91%j| af | ub -éﬁ@&ﬂg)rb??uédfn{f;z- n-propyl, 4-(2-isopropyl phenyl)indenyl] }

£ onLm . by BEASRs o B S0 el DB

1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium n4- 1,4-
diphenyl-1,3-butadiene;

15 9-silafluorenediylbis{1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}zirconium n4-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]} zirconium n*-

20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-phenyl, 4-(2-n-butylphenyl)indenyl]} zirconium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;

25 9-silafluorenediylbis{ 1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene; ’
9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} zirconium n*-

30 1,4-diphenyl-1,3-butadiene;



714-1, 4-di phenyl - | , 3-butadi ene; 9-silafluorenediylbis { 1-[2-n-butyl,

4- (2-isopropyl phenyl)indenyl] } zirconium x14- 30

1, 4- di phewgplo3yBsbut adi ene; WO 03/ 002583 PCT/ US02/ 18718 PCTAB02/18718

9-sil afl uorenedi yl bi s{ 1-[2-isobutyl, 4-(2-isopropylphenyl)indenyl]}
zirconiumr14- 1, 4-diphenyl-1,3 -but adi¥rie; 9-sil afl uor enedi yl bis {
1-[2-sec-butyl, 4-(2-isopropyl phenyl)indenyl] } zirconium

r)4-1, 4-di phenyl -1, 3-but adi ene; 5 9-silafluorenediylbis { 1-[2-tert-butyl,
4- (2-1sopropyl.phenyl ) i.ndenyl i rconj,um. re-1, 4-di ph .- 1,.3-but adi ene;
o i1 at o ShPEe R BER s Pub A R e DR DT ARSI = v cont um
rl4- 1, 4-di plhﬁ_gwhé 13- hytadicgde; 9-silafluorenediylbis { 1-[2-n-propyl,
4-(2-n-butylphenyl)1ndenyl| } zirconiumrl4- 1 0

1, 4- di pheny|9-dilaBlubrenedli i ] -[9-terit-bafyl, Yeeinetlitylphérgd )iddeh gl } Bmpniopyh -

4- (2-n-butyl phenyl )indenyl ]} zirconium 714- 1, 4-di phenyl -1, 3- but adi ene;
9-silafl uoreln‘ééllpi‘F‘E)Ylsl{ﬁ'?‘-“[aQ‘-eH@;but yl, 4-(2-n-butyl phenyl)indenyl]}zirconium
ri4-1, 4- di ph - = ghepe- 115 - S| j i =1 241 sobutyl,
4- ( 2-15 n- but y%ﬁ%ﬂw%ﬁ(gﬁﬁﬁ{?ggﬁﬂg%i Lﬁﬁ? @Ehmldhg&g?gﬁgiw:}gﬁ&%%%ﬁadl ene;

9- si | af | uor enediphehyls3-bufadicaec- but yl , 4-(2-n-butyl phenyl )i ndenyl ]}
zirconium 714- 1, 4-di phenyl - 1, 3- but adi ene; . . . 4

9-sil af | uor e%@}ﬁﬂyp{ﬁn 111b|!sj_1t[gﬁpr@gyly{4-,(2-sec-butylphenyl)mdenyl]}21rcon1umn -

4-(2-n-butyl,phanyl)inde Yzirconiumrl4- 20 1, 4-diphenyl -1, 3- but adi ene;
9-si | af | uor elnggwfﬁlgq?%a}%ﬁ%’henw . 4-(2-n-butyl phenyl)indenyl] }
zi rconi um r Msilafiiorefiedinibingll -[2 dsopBopyibut-Eseertaityl Phcsiyl Jafdenyl] e ohiyinbi s {

1-[2-n-propyl, 4-(2-isobutyl phenyl)indenyl] } zirconium 114-
1, 4- 8 phenyi® 11.4dmbendr bdrbutadene; si | af | uor enedi yl bis { 1-[2-i sopropyl,

o 77 oo SHAB TR Jol ShiCRT R S ey MARRO Mkl B %' o
zi rconi um r 144-diblény@l Iphentwbirehe;3- but adi ene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]} zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl] } zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-phenyl], 4-(2-sec-butylphenyl)indenyl]}zirconium n'-
20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl]} zirconium
n*-1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{ 1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]}zirconium n'-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]} zirconium n*-
30 1,4-diphenyl-1,3-butadiene;



9-sil afl uorenedi yl bis{ 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]}
zirconium 114- 30 1, 4-di phenyl -1, 3-but adi ene; WO 03/ 002583 PCT/ US02/ 18718
- 156 9-wploafbasss enedi yl bi s{ 1-[2-sec-butyl, PCT/US02/18718

4- (2-isobutyl phenyl )indenyl ]} zirconi um]y 4- 1 4- Bi phenyl - 1, 3- but adi ene;
9-silafluorenediyl bis{ 1-[2-tert-butyl,

4- (2-isobutyl phenyl)indenyl]}zirconiumrl14- 1,4-diphenyl-1, 3-butadiene; 5
9-sil afl uorenedi yI bi s{1-[ 2- phenyl, 4-(2-isobutyl phenyl)indenyl]}zirconium

. L e AN 57 e NS BB G P P

9-si | af | uor ejtedi\digheiyK 1, Q.-b[uardieﬁ@propyl 4- (2-sec-butyl phenyl)indenyl] }
zirconium 10 r14-1, 4-di phenyl -1, 3- but adi ene; 9-sil afl uorenediyl bi

i s{
1- [ 2- n- but y19-silafluprenediy s iy HRrbanyl) 42ty bty lnhewsdlindemyH)zirconium iji;)-phenyl -1,3
- but adi ene; 9:si | af | uorenedi yl bi s{ 1-[2-isobutyl,
4-(2-sec- but]y‘f'awélﬁwlu]i 51’%8??31 } zi rconi um 714- 1, 4-di phenyl -1, 3-but adi ene;
15 9-sil afl [ Ml 4.i ndenyl ] }
2i'r cont um 1 a0 gl RIS 102 BB, G Kiphefs DRIRA WM BR I ¢
1-[2-tert- buhghe,nym sz;ﬁherteutyl phenyl )i ndenyl ] } zirconiumr14-

1, 4- di phenyl - - but adi ene; si | af | uor ene | bi heny)

4- (2-sec- but%/i;l ﬂWf&‘Mﬁ’éﬁﬁhé}‘%‘iW%ﬁl‘hfﬁ 1P ¢ yibn‘%ilﬁﬁhé‘ffﬁgﬁw%ﬂé but adi ene;
9-silafl uorqﬁ&gg 2 n-propyl, 4-(2-tert-butyl phenyl)indenyl] }

zi rconi umr 14- i‘¥i4p35b {tad:lt 21, 3-but ad| ene; 9-sil afl uorenedi yI bis {

1-[ 2- ISOpI’OWi;llaﬂﬂlO(eﬁedilgﬁils-{ﬂ)L[ﬂw phelnyl(Ritigtenyl)indenyd] e corivnmn*-1,4-
ri14-1, 4-di phenyl - 1, 3- but adi ene; 25 9-sil afl uorenediyl bi s{1-[ 2-n-butyl,
4- (2% ert - b&lweﬁmkhyrl)qtmﬁyu}z. rconi um 114- 1, 4-di phenyl - 1, 3- but adi ene;

oo or skl S s Ssbesh ke sl e 1)
1- [ 2- sec- butdiphenét-( 2- Hlﬁdlerbﬂt yl phenyl )indenyl ]} zirconium 714-

9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}zirconium n*-14-
diphenyl-1,3-butadiene;

15 9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]} zirconium n'*-1,4-
diphenyi-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-biphenyl)indenyl]}zirconium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium

20 n’-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n4-l ,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium n4-
1,4-diphenyl-1,3-butadiene;

25 9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indeny!]}zirconium

30 n*-1,4-diphenyl-1,3-butadiene;



30 1, 4-di phenyl - 1, 3- but adi ene; WD 03/002583 PCT/ US02/ 18718 -157 9-si

| af | uorenedi yl bi s{ 1-[2-tert-butyl,

4- (2-t er twbusywbshenyl )i ndenyl ]} zi rconi um i4-1, 4-di phenyl PCrA3do2risvds ene;
9-sil afl uorenediyl bis { 1-[2-phenyl, %182 tert-butyl phenyl)indenyl] }
zirconium 714- 1, 4-di phenyl -1, 3- but adi

9-si | af | uorenedi yl bi s{1-[ 2-n- propyl 4-(2- b| phenyl )i ndenyl ]} zirconiumrj
4-1, 4- di phenyl -1, 3- but adi ene; 9- silafluorenediylbis{ 1-[ 2-isopropyl,

4- (2-bi ph 4 1,4-.d t

-1t | uor ehbirRedivifiatIATER, H-tarsopy hed,pilﬁg»ﬂmealgﬁm%gm&?um
714-1,4- 10 dip %@M}l‘l@ JubMicagi ene; 9 si | af |l uorenedi yl bi s{ 1-[2-isobutyl,
4-(2-bi phenyl’) i ndenyl ]} zi rconi um r 14- 1, 4- di pheny |-1, 3 -butadiene;

9-sil afl uor éhsl:hﬂpbmnsdélylbq{z [Becpiopyly #- 2p- l@@hmym{@nyll)l)ldw&yquqnzumcom um

714-1, 4- di phy d
9-sil af | uolrgThSGXﬁHhnglll ?%"iagfeltnggﬁtyl 4- (2- bi phenyl )i ndenyl ]}zi rconi um
r14-154- di nﬁﬁmuoﬂen%alp%ﬁdt[gng‘opr@pﬁui gf-puRpRA hé’ﬂyll’)n%ie{lyl:}}in%bﬂhﬁﬂw

4-(2- b| phenyl )i ndenyl ] zirconium 114-1, 4- dip -1, 3= but adi ene;
9-silafl uor emeunwhpfhes{/l 1],3{b2ﬁad*qnel)py| 4 (2 a- napht hyI phenyl )indenyl] }
zirconium 20 TI ene; 9-sjl afl uorenediyl, b| s {

1-[2-i sopr Op‘%,‘sllafhlp(ezxc@y}baﬁﬂt[ﬁw WﬂaﬁT(SZTﬁ-iBeg)ml}}]lpl}enﬂ)llngwluﬁ*rcomum

114-1,4-dip -silafluorenediylbis { 1-[2-n-butyl,
4-(2-a- napht ﬂﬁﬁT&n ? g%ﬁ%ﬁ? } zirconiumrl4- 1,4-diphenyl-1, 3- butadiene;

25 9-sil afl Lﬁammﬂmdrqnledmyﬁ{ls{l [PAsabmioydy 4-¢2-p- naphthylphenyl)indenyl]}Zirconium
4- (2- a- napht hyl phenyl ) | ndené]}m rconium Tl 4_1 4-diphenyl- 1, 3-butadi ene;
9- si 18f | uor ehebittymbieaylel.3-uiadicag: put yI |  4- (2- a- napht hyl phenyl )i ndenyl ] }

2 om um Sy MR o Tk S By bR i
714- 1, 4-di phqé“nyh ~diphgnblut, adiueid&,ne
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl]}zirconium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium 1°*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 zirconium n4-1 ,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium 1*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium 1*-1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium 1°-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
zirconium 1°-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-

30 zirconium 1°*-1,4-diphenyl-1,3-butadiene;



WO 03/ 002583 PCT/ US02/ 18718 - 158 9-silafluorenediylbis { 1-[2-phenyl,

4- ( 2- a- napht hyl phenyl )i ndenyl] } zirconiumrl14- 1,4-di phenyl -1, 3-but adi ene;
9-si |l af | vsoe@amelisgs bis { 1-[2-n-propyl, 4-(2-[3-naphthyl ph@aflosontoms/| ] }
zirconium T14-1, 4-di phenyl -1, 3-butadi epe; 5 9-silafluorenediylbis {

1-[2-i sopropyl, 4-(2-(3-naphthyl phenyl')i’ndenyl] } zirconium

r)4-1, 4-di phenyl - 1, 3- but adi ene; 9-sil af| uorenedi yl bi s{ 1-[2-n-butyl,

4- (2- (3- napht hyl phenyl )i ndenyl ]} zirconi umr14- 1, 4-di phenyl -1, 3-but adi ene;

9-sil af l uorenediwyl bi s§.. &-[,2-4,s0but vi lLphenyl )i ndenyl
zi rcont um o aredy TR PR PY: Bt NRE PR PR AR <
1-[ 2- sec- butyl 44ifen} Bt Bapkidissephenyl ) i ndenyl ] } zirconium

T14-1, 4-di phenyl - 1, 3- but adi ene; 9-sil af | uor enedi Kl bi s 1-{ 2-tert-butyl,

4- ( 2- ( 3- napHA-hidfioengdiy Ibistdritifonropyil 4-hi-dimethylphenylindenyl]fzirconium

r14-1, 4-di phenyl -1, 3- bu iene; 15 9-sil afl uorenediyl bi s{1-[2-phenyl,
4-(2-(3- nth‘ﬂ ht}fﬂ%ﬁ?%‘f’ﬁg’é‘ﬁ&l‘%zi rconi um r14- 1, 4-éi phe%yl !1, g by%/adi ene;
9-sil afl uor eélﬁ‘ljalﬂ%%n% igirb]o;{{%:p:rpt)agu |4f(2,‘§‘-c(i31‘eﬂfy!ll%ﬂae]§fl')1‘ﬁﬂ€ﬂ)}é‘g&f?&ﬁﬁ\)’rﬁ%ﬂ“ndenw 1}-

zirconium T14-1,4-dip -1, 3-but adi ene; 9-si uor eriedi yl bi s

1- [ 2-i sopr oply#-dipheid-1,8btadenenet hyl phenyl )i ndenyl] } - 20 zirconium
T et o LR i
&2 tr 11 g HaCU TR RIEk 1) ) - 21 rconi um ¥ 14- 1, 4-di phenyl - |

, 3- but adi en&y-sikflubrenietizftis{d r[@reechbytyhids (2 3-dinfe2h @pltenlyllindenyl] } zirconium
14104 ci pHenH-UBhsP oL AERETTD. & | af | uor enodi vl bi's { 1-[2-tert-butyl

116-1, 4o pheRT AR Lh dac g o SR AP bindenyaoogium,
4- (2-trifl uoomstdiptephiengibutadismey! ]| } - 30 zirconium
ri4-1 4-di ph9e-2i alffu})fe%-eac?il;/}b?sd {il?[g—ep;hex\jlfi 2—%,g%%rigt%yll:}))gcrrllylf)sirolc%e/n%l?]?Zli§conium n*-
1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl]} zirconium
n4-1 ,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2,3.,4-trimethylphenyl)indenyl]}zirconium
20 n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium m*-1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}
zirconium n4- 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium
n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]}zirconium
30 n*-1,4-diphenyl-1,3-butadiene;



- 159 9-silafluorenediylbis { 1-[2-n-propyl, 4-(2,3-dinethyl phenyl)indenyl]
} zirconium 114-1, 4-di phenyl -1, 3-but adi ene; 9-silafluorenediylbis {

1-[ 2-i sopwopglop2543 ( 2, 3- di et hyl phenyl )i ndenyl] } zirconi umCT/US02/18718

114- 1, 4-di phenyl - 1, 3- but adi ene; 5 9- SI| f | uor enedi yl bi s{1-[2-n-butyl,

4- (2, 3- d|nethylphenyl)lndenyl]}2|rcon|u r14- 1, 4-di phenyl - 1, 3- but adi ene;
9-sil afl uorenediylbis { 1-[2-isobutyl, 4-(2,3-dinethyl phenyl)indenyl ]
}zirconi um r14 1, 4-di phenyl -1, 3- butadiene; 9-si|af|uorenediy|bis {

1-[ 2- - but vl ph ' | [

r14-1 4. i preApptegegy Pt a Rt RS A SRR o w1
4- (2, 3- di nethybpiemyl- )ura;l?{ylw_} Blygngm r14-1, 4-di phenyl - 1, 3- but adi ene;
9-sil af l uorenedi yl bi's{ 1- henyl, 4-(2,3 -dinethyl phenyl)indenyl]}

zi rconi um x]%sﬂai],uaredmhhkhrﬁ,{ll -[2- erlIUML éc(l'lérﬁetrlnl@hﬁphmyé)ﬁﬂd@oylém@mymm s {
1-[ 2- n-propyly -i g Iphenyl)lndenyl] } zirconium
114-1, 4- dlprnbﬁdf’ Hu{ 9 silafluorenediylbis { 1-[2-isopropyl,

4-(2,3,4-tr '@Hﬂﬁb%@&ﬁ b)é{rl‘qglydﬂut)}l 4-(2,3,5- tr91methylphenyl)1nde gl]}zucomum

zirconiumaqg4-1 pheny but adi ene; -siaf | uor ene

1-[ 2- n- but yln* 144(@1@;1%1-1 Bibnmdl'eylbphenyl )indenyl]}zi rconl um 20
114-1, 4- dlphen iene; 9- rene i sobutyl,
4-(2, 3, 4- trlg??%‘ fﬂ‘?@‘ﬂyfb}%ﬁc{@ﬁﬁ? utyl, m& TaVii yf{’ eny )’édeny{ﬁ

114- 1, 4-di p%&Xﬁluﬁpﬁégg%@ﬂn?gﬁifﬁ]'gmfddlla{I uorenedi yl bis { 1-[2-sec-butyl,

4- (2, 3 4-trimet zi rconi um
ri4-1, 4-di pl‘ﬂmydﬂuﬂ)reaechythile[leert-ﬂbﬁtyﬂ) -65(2, afttiordyidieyy lhinderyl]}- [ 2- tert - but yl ,
4-(2,3,4-trinethyl phenyl) ndenyl Zi rconi um

r 14- 10 4- di pHaisgnium 1= b tdiphess! §3§¥m%ﬁluorened|ylb|s{ 1-[ 2- phenyl ,

;1122 1344d|t [)Lé;?yz{mf%gg@ﬂlﬂéqg?g% | é}}lél Ia 1'3:}(5)5 Eﬂee rtll«%? hﬁnﬁl)mdf nyf] }[chom propyl,
4- (2, 3, 5- triqfet dipheaylyl }iboddiene] } zirconium 30
r14-1, 4-di phenyl -1, 3-but adi ene; WO 03/ 002583 PCT/ US02/ 18718 ,160
9-si aﬂuorenedlylbls{l [2-n -propyl, 4-(2- methylphenyl)mdenyl]}hafnlum n-1,4-
diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]} hafnium n'-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-methylphenyl)indenyl]}hafnium n*1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-methylphenyl)indenyl]} hafnium n*1,4-
20 diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-methylphenyl)indenyl] } hafnium n*1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-tert-butyl, 4-(2-methylphenyl)indenyl]} hafnium n*-1,4-
diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-phenyl, 4-(2-methylphenyl)indenyl]}hafnium n*1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-n-propyl, 4-(2-ethylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-ethylphenyl)indenyl}}hafnium n*-1,4-
30 diphenyl-1,3-butadiene;



9-sil afl uorenedi yl bi s{ 1-[2-isopropyl, 4-(2,3,5-trinethyl phenyl)indenyl] }
zirconiumrl4-1, 4-di phenyl -1, 3- but adi ene; 9-sil afl uorenediyl bis {

1-[ 2- n- buwwlo3/odesg®, 3, 5-tri net hyl phenyl )i ndenyl] } zirconi ®eT/US02/18718
rl4-1, 4-di phenyl -1, 3-but adi ene; 5 9-sil afluorenediyl bis { 1-[2-isobutyl,
4- (2, 3 5- trlnethylphenyl)lndenyl] } Z|ﬂ@dniun1 Tl 4_1 4-di phenyl -

1, 3-but adi ene; 9-silafluorenediylbis { 1-[2-sec-butyl,

4-(2, 3, 5- trinethylphenyl)indenyl] } zirconium

T14-1,4-dip en qu ren Ib| 2atert-butyl,
4. (2.3 5t r IR Prﬁﬁsﬁy%ﬁqh-ﬁ@ﬁ\;‘mtﬂ?‘*( T

T14- 1, 4- di phthenyil1 3-Rdadieene; 9-sil afluorenediyl bi s{ 1-[2-phenyl,

4-(2, 3, 5- trlnethylpheny Y1 ndenyl ]}zirconi um

r14-1, 4- di piesijdffubredediyibadil dResobdiyd) 4- -6¥-tthpipbered)iydeny § hataig w- propy | |,

4-(2- nethylp eny I |n nyl]}hafniumr14-1,4- diphenyl- 1, 3 - butadlene 15
9-sil af | uor 3%‘%h%§zlsopropyl 4- (2- met hyl phenyl )i ndenyl ] } haf ni um

4 (2ot hyl phe%’ BT R 3 LA PIR I ABdnl g bt

9- 5|Iafluorehﬁdmy]bB&mﬁMkmkz i sobutyl, 4 (2 nethylphenyl)lndenyl] } haf ni um

ri4-1, 4- 20 dlphen yl - 3 -but adi ene; afluorened|¥ ?Ls{ 4

1-[ 2- sec- but%ﬂls1 ﬂﬂo(@e%ﬂ’?ﬁ{ﬂﬂ%éﬁﬁ/‘lb)lﬁyll}d‘e@y?tﬂlﬁhﬁnﬁll)éﬂﬁe’?iu hpfpdum n°-1,4-

di phenyl - 5?9 %m. ;i lafluorenediyl bis { 1-[2-tert-butyl,

4-(2- nethylp eny } hafniumr14-1,4- diphenyl-1, 3- butadlene 25

9-sil afl uor eﬁﬁdﬂﬂ)ﬁbfﬂnéc{l [bid{2-[pipheiyyl, 442 (eﬂlymhteﬁm}m&@ﬂyl}hafhdmm 1 Mhaf ni um
T14-1, 4- diphenyl -1 %utadlene -sil af l uorenedi yl bi s{ 1-[2-n-propyl,

4- (2@t hyl pwbpl}qny d}qnﬁaf n| um r14 1, 4- di phenyl -1, 3 -but adi ene;

1 T BRI b b AR
9- S|IafIuoremmdhykﬁyﬁ1jb&mhgn@ butyl, 4-(2-ethyl phenyl)indenyl] } hafnium
ria-d 4 9-silafluorenediylbis{1-[2-isopropyl, 4-(2 n-propylphenyi)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-n-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium n*1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-n-propylphenyl)indenyl]}hafhium n'-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-sec-butyl, 4-(2-n-propylphenyl)indenyl]} hafnium n*-
20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-n-propylphenyl)indenyl] } hafnium n'-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-n-propylphenyl)indenyl] } hafnium n*1,4-
diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-n-propyl, 4-(2-isopropylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-isopropylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-isopropylphenyl)indenyl]} hafnium n'-
30 1,4-diphenyl-1,3-butadiene;



di phenyl - | , 3-butadi ene; 9-silafluorenediyl bis{ 1-[2-isobutyl,

4- (2-ethyl phenyl )i ndenyl ]} hafniumrl14-1, 4- diphenyl -1, 3-but adi ene; 5

9-si | af | vwoesmatisgd bi s{ 1-[2-sec-butyl, 4-(2-ethyl phenyl)i mrdengbi/}s1af ni um
rl4-1, 4- di phenyl -1, 3-but adi ene; 9- S|quluorenediylbis{ 1-[2-tert-butyl,
4- (2- et hyl phenyl )i ndenyl ]} hafniumrj 4- di phenyl - | , 3-but adi ene;
9-si | af | uor enedi yl bi s{1-[ 2- phenyl, 4-(2- ethylphenyl)indenyl]}hafnium
g4-1,4- 10 di phenyl -1, 3- butadiene 9-silafluorenediylbis { 1-[2-n-propyl,

o <11 ot PuoPu Bl OB Lo kit 4B oyl B BB S Thet i um

714- 1, 4- di pheRyhenyll- B3-bhtlrdeene; 15 9-sil afl uorenediyl bi s{1-[2-n-butyl,
4-(2-n- propyl'phenyl )i Adenyl ]} haf ni um r)4- 1, 4- di phenyl - 1, 3- but adi ene;
9-silafl uor é}asbhfgubtnns@ytbas[{z [Rsobbul, 4- -@-sepmpylpbaylpidenyl] Yiafidemyd ‘t } haf ni um

ri4- 1, 4-diph t adi ene; 9-sil afl uorenediyl bis 1-[ 2- sec- but
4-(2-n- proL?ﬁ%ﬁéﬂVPy‘%ggﬁvgkn? hafn|Ln17lz 20 1Iy d:phényl[ 1,3 Y
- but adi ene; &s&ddu@felnb'&gm(i' pARSVESY] [42&f—ﬁﬁﬁlrogﬂgﬁényl)mden}lrl]%hafmum n’-

4- (2-n- propyl phenyl) enyl ] Yhafniam r but adi ene;
9- S|IafIuoreh@duykhwEm3&m@ﬂxmaenyl 4- (2 n- propylphenyl)|ndenyl]}hafnlum

- 1,4- d 3-but ad | af | d {1 »
ARt 0 R Lo et R

9-sil afl uorej i sopropyl
4-(2- |sopropyﬁm%ényﬁ)|n é%%f]}hafnlun1r14 1, 4- di phenyl - 1, 3- but adi ene;

9-si | af | uor @aawmlbhansdlf/lbis{[l Z24-prapyl, 4-(2-n &tyl@hmwmdepme}mdfmmmwn] }
haf ni um 714- 30 4- di henyl 1, 3- but adi ene; WD 03/ 002583 PCT/ US02/ 18718 -

162 19-si | afdlnlafméh ‘%H lefief 1.[2-isobutyl, 4-(2-isopropyl phenyl)indenyl] }
haf ni um r 14- 9-311a4'l'ugfe91@c%9ﬁ)|15{}-[%—1?&&&%’1,eéﬂ&-n—butylphenyl)indenyl]}hafnium n'-

1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;

15 9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-n-butylphenyl)indenyl]}hafnium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-n-butylphenyl)indenyl]} hafnium n*-

20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-n-butylphenyl)indenyl] } hafnium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-isobutylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;

25 9-silafluorenediylbis{1-[2-isopropyl, 4-(2-isobutylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-isobutylphenyl)indeny!]} hafnium n*-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-isobutylphenyl)indenyl]} hafnium n*-1,4-

30 diphenyl-1,3-butadiene;



9-sil afl uorenedi yl bi s{ 1-[2-sec-butyl,

4- (2-isopropyl phenyl )i ndenyl]}hafnium 114- 1, 4-di phenyl-1, 3 -butadiene; 5
9-si | af | vwpeeaisgs bi s{ 1-[2-tert-butyl, PCT/US02/18718

4- (2-isopropyl phenyl)indenyl]}hafnium 714- 1, 4-di phenyl -1, 3-but adi ene;
9-sil af | uor enedi yl bi s{ 1-[2-phenyl, 4-'3 -i sopropyl phenyl )i ndenyl ]} haf ni um
114-1, 4- di phenyl -1, 3-but adi ene; 9-sil afl uorenediyl bi s{ 1-[2-n-propyl,

4- (2-n-butyl phenyl )i ndenyl ]} hafni um x14 1,4- 10 di phenyl -1, 3- but adi ene;

batnt o ??Z%Faﬁa{eaﬁ@&ghw{ﬁ% oL - Sob E Pae i BRE A peSY |

1-[2-n- butyll 4-@ p%ﬁ{ag{ggﬁyl )i ndenyl ] }hafnium 114-1, 4- di phenyl -
- but adi ene; afI uor enedi yl bi s{1-[ 2-i sobutyl,

4-(2-n- butyl%héifbabyanndigfwml}[aaémnbutyﬂ ]41@2f$puutykﬂ>hgnéh9denyh]}ha§mubum adi ene;

9- S|Iafluore [ 2-sec-butyl, 4-(2-n-butyl phenyl)indenyl] }
haf ni um 114- 1 gﬁﬁa h]e%)?f‘ta%!‘enﬁ but adi ene; 9-sil af | uor enedi yl bi s{

1-[2-tert-b t | )i iR i 4.14-

I adi phenyr”f‘aéluéae%% G (D ek i B AR 1.4

4- (2- n- but yldiptemy]-) Brseadiéde} haf ni um r 14- 1, 4 di phenyl 1, 3- but adi ene;

9-sil afl uorened | bi s{1-[ 2-n-propy 4-(2-1 tylp nyI ndenyl ] } haf ni um
r14- 1, 4-di ph upangélﬁlh‘%&r[%ﬁ’erESl 8=(215¢ )élg‘P ]é‘l“in{u?l Nsopr opyl ,

4-(2-isobuty| | af nium r 14- 1 4 di phenyl - 1, 3- but adi ene;
9-silafl uor eﬁ‘ggwal ]n?%g%ti % butyl, 4-(2-isobutyl phenyl ) i ndenyl ] }

haf ni um 714- %sl&ﬂudtemhﬁﬂwls{l [3-ikuptrayslil Sh€2-sec-butylphenyl)indenyl] }hafnium n*-
9-sil afl uorenedlﬁéﬁbl s{1-[2-isobutyl, 4-(2-isobutyl phenyl)indenyl]}hafnium
T14-104- 30 l¢f Pyl 113@1@916&% ene; WO 03/ 002583  PCT/ US02/ 18718 - 163

9-si | af [ uor edqgngﬁﬁgpén di lq}s{ig[%ﬁgﬁlftgph%b sec-bg%r]ﬂh%gyl%l&rwﬂ'ﬁHXﬁl dnpﬂeﬁ%l I}

haf ni um r 14
9-si | af | uor efigigbnyl- lDI3Sl{ulac{1&re§ ert-butyl, 4- (2-1sobutyl phenyl )i ndenyl ]} haf ni um

x14- 9-silafluorenediylbis{1-[2-isobutyl, 4-(2-sec-butylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-sec-butylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-sec-butylphenyl)indenyl]}hathium n*-1,4-
20 diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-n-propyl, 4-(2-tert-butylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-tert-butylphenyl)indenyl] }hafnium n*-
1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-n-butyl, 4-(2-tert-butylphenyl)indenyl]} hafnium n'-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isobutyl, 4-(2-tert-butylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-tert-butylphenyl)indenyl]}hafnium n*-
30 1,4-diphenyl-1,3-butadiene;



1, 4-di phenyl -1, 3- but adi ene; 5 9-sil afl uorenediyl bi s{1-[2-phenyl,

4- (2-isobutyl phenyl )i ndenyl ]} hafnium x14-1, 4- di phenyl -1, 3- but adi ene;

9-si | af | vwpeaeaisgs bi s{ 1-[2-n-propyl, 4-(2-sec-butyl phenylPrirnsenyd7ig haf ni um
ri4- 1, 4-di phenyl - 1, 3-butadi ene; 9-sil afl uorenediyl bi s{1-[2-isopropyl,
4-(2-sec-butylphenyl)indenyl]}hafniunf%%4- 10 1, 4-di phenyl -1, 3- but adi ene;
9-sil afl uorenedi yl bi s{ 1-[2-n-butyl, 4-(2-sec-butyl phenyl)indenyl]}hafni um
x14-1, 4- di phenyl -1, 3- but adi ene; 9- silafluorenediylbis{ 1- [2 i sobut yl

5 i1 afuor %E&%@S%L%%xﬁes@@éé?r% e S

714- 1, 4-dip ae; 9- S|Iafluorened|ylb|s { 1-[2-tert-butyl,
4-(2-sec- butcfaﬁhlép)ln gﬁf } hafnium 114- 1, 4-di phenyl - 1, 3- but adi ene;

9-sil afl uor @:Iﬁﬂlﬂ)dblbhﬁ({ly]:bis[{z-[mﬂry}ﬂ 4-2- (eZE-Blﬁyl-phelm}y)lpdaamml)afmdmw"l ].}haf ni um
114-1,4- 20 dlphen -1, 3 -butadiene; 9-silafluorenediylbis {

1- [ 2- n- pr opyipheaylk 3ﬂ§#ﬂ“@ﬁtylphenyl)lndenyl] } hafni umr 14-

1, 4- di phenyl r |,

41 (2% o ey Rah Rt BRI PrShaP HRe PRy R R B L i ene:
25 9-sil af | uislengdi $ibiksliche] 2- n- but yl ,

4-(2-tert-butyl phenyl)indenyl ] }hafnlun1r14 1.4 phenyl - 1 - but adi ene;
9-si | af | uor &n@bﬂyp@pﬁlyl@q{i [2d%smrem. 4- @—‘Qlﬂh%fé’rl)cmclf‘m’l}}}&ﬁ@w‘l') rlnﬁ'enyl ]

}hafnlun1r14 F h 1, 3- but adi ene; 9-sil afl uorenedi yl bi s{
1-[ 2-sec- butﬁﬂwhﬁ ER% erISUtyIphenyI)lndenyI] } haf nium r 14- 30

1, 4-di phenylo.diafubiehadly i - (Y0 63 @zé&memma@@ym;am&mnuw

9-si | af | uor enedi yl bi s{ [ 2- tert
4-(21qert- buh@ﬁpﬁbh&ﬂ?ﬁ%kmmyl]}hafn|un1x14 1, 4- Bi phenyl - 1, 3- but adi ene;

)9< 12'_ Ilaf4l_ uglr ﬁlgfﬁﬂ)ﬁoTn %&ﬂsgi [Zﬁ%obYl yl, Zfl (2( glp}lgr{ytl)lr%lenw]%]a?&}lmg 'mfjg nyl ]} haf ni um

diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-biphenyl)indenyl]}hafnium n'-1,4-
diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-biphenyl)indenyl]}hafnium n'-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-phenyl, 4-(2-biphenyl)indenyl]}hafnium n'-1,4-
diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-a-naphthylphenyl)indeny!] }hafnium n*-
20 1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-isopropyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-isobutyl, 4-(2-a-naphthylphenyl)indenyl]} hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-a-naphthylphenyl)indenyl]}hafnium n*-
30 1,4-diphenyl-1,3-butadiene;



5 9-sil afl uorenedi yl bi s{1-[2-n-propyl, 4-(2-biphenyl)indenyl]}hafnium
x14-1, 4- di phenyl -1, 3-but adi ene; 9-silafluorenediylbis { 1-[2-isopropyl,
4- ( 2- bi phwoyispozsdenyl ] } hafnium TJ 4-1, 4- di phenyl- | | 3Poatzde/estes
9-silafluorenediylbis { 1-[2-n-butyl, i 2- bi phenyl )i ndenyl] } hafni um
714-1, 4- 10 di phenyl -1, 3- but adi ene: 9-4§37af I uor enedi yl bi s{ 1-]2-i sobutyl ,
4-(2-biphenyl)indenyl]}hafniun1x14-1,4 di phenyl - 1, 3- but adi ene;

9-sil afl uorenedi yl bi s{ 1-[2-sec-butyl, 4-(2- biphenyl)indenyl] } haf ni um

12 o o Ryl TSRS i -

di phenyl - 1, 3r bt @dh@0e3-bradiendf | uor enedi yl bi s{ 1 [ 2- phenyl,
4-(2- bi phenyl’)i ndenyl I} haf ni um r 14- 1, 4- di phenyl -1, 3- butadlene

9-sil afl uor éhsbhfgubmnsdl{ylbis{[lg[zrrkpmpyn (24-gaphehyiphshy DipdemdBpafivmaty| | )
haf ni um r 14- % 1%1:é é%henrl-l 3 -butadi ene; 9-sil afl uorenediyl bi s{
1-[2- |soprop¥ °e b E’ﬁ‘ﬁ’lphenyl)lndenyl]}hafnlumr- 1 ,4- dlphenyl
3 -butadi en { i

4 (28 0 eneslakiumanspibal, et BAoR hepinden
9-si | af | uor enédiptebylst, 3-bu{a2he|ns;obut yl,

g g|2| :f Pﬁg?éﬁ%&%&%@y (il%a{gy ]} P;Q;-J(m naphthyl}glhenyBll;|1(calg:]n)!1]-}j:lat?r’nu%)ngJ tr]a~d| ene

4- (2- a- napht I }hafnlun1r14 1, 4- di phenyl - 1, 3- but adi ene;
9- S|Iafluoreﬂzgg§§ﬁ% Q%%@&Pg tert-butyl, 4-(2-a- naphthylphenyl)lndenyl] }

haf ni um r 14-9-gitafluofenddip eyl H[2dis@buoyl] 42 enﬁphmpﬁaﬁﬂﬁmgl]ﬂﬁfmtﬂﬁ&ﬂ-w?w -
165 9- S|Iafluorened| |bIS 1-[ 2- phenyl, 4-(2-a-naphthyl phenyl )i ndenyl ]

}haf AP um r | 4l.4-gdiphe md@n& but adi ene: 9-si | af | uorenediyl bis {

1-[2-n-pro t y!
1. 4. i phenyl - iﬂff@%?%l@?zﬂvﬁ‘%“e@y%E’%ﬁ@ ARSI AR A o
4- (2- 0- napht hyldpdrenyll ), 3 waeidienk} haf ni um r' -

9-silafluorenediylbis{1-[2-tert-butyl, 4-(2-B-naphthylphenyl)indenyl]}hafnium n*

bufédiene; 25

1,4-diphenyl-1,3-butadiene;
15 9-silafluorenediylbis{1-[2-phenyl, 4-(2-B-naphthylphenyl)indenyl] } hafnium n*-
1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-propyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n4-1 ,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-isopropyl, 4-(2-trifluoromethylphenyl)indenyl]}-
20 hafnium n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-n-butyl, 4-(2-t;iﬂuoromethylphenyl)indenyl] }-hatnium
n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{ 1-[2-isobutyl, 4-(2-trifluoromethylphenyl)indenyl]}-hafnium
n*-1,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-sec-butyl, 4-(2-trifluoromethylphenyl)indenyl}}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis { 1-[2-tert-butyl, 4-(2-trifluoromethylphenyl)indenyl]}-
hafnium n*-1,4-diphenyl-1,3-butadiene;
9-silafluorenediylbis{1-[2-phenyl, 4-(2-trifluoromethylphenyl)indenyl]}-hafnium
30 n4-l ,4-diphenyl-1,3-butadiene;



, 4-di phenyl -1, 3 -butadiene; 9-silafluorenediylbis { 1-[2-n-butyl,

- (2- (3-napht hyI phenyl)indenyl] } hafniumrl4- 1,4-diphenyl-1,3-butadiene;
i | af | vwoeneaisygs bi s{ 1-[2-isobutyl, PCT/US02/18718

- (2- 0- napht hyl phenyl )i ndenyl ] } haf ni um, 4- 10 1 , 4-di phenyl - |

, 3-but adi ene; 9-sil afluorenediyl bis{ 1- % -sec-butyl,

- (2- (3-napht hyl phenyl )i ndenyl ] } haf ni um r14- 1, 4-di phenyl 1, 3- but adi ene;
il afl uorenedi yl bis{ 1-[2-tert-butyl,

-S
-S
2-0- ht haf 4 d but ag 15
G a1 or chpRRedy STt afprt Yo f bty ARG R A T
af ni um x14- 4_1%&1 gy]plhgugﬁ{adpeng but adi ene; 9-sil af | uorenedi yl bi s{
-[ 2-n-propyl, trifl uoromet hyl phenyl )i ndenyl]}- hafni um

14- 1, 4- di pkﬁésnjﬂﬂumre&edhutbmiﬂe[aew;@eml,l4&(2 Brdimastbylphéryl)éndeng [lfiismpr'opy | |

(2-tr|fluor% gﬁl)lndenyl] } - 20 hafnium

4- 1, 4- di phle gep PHEMIERE: O-sil af | uor enedi yl bi s{ 1[2nbuty|
4

2-¢rifluqy 9%@;@{1@ IEALRAEBN b @Aty oty indery hafnium n - -

-h@-b_

oy 1

(
-1
(
14-
(2
4-

but ene 9- sfi uor ene

- [
i pheny
- i f I uolrmmlqihhyylplhémwa)henel,enyl ] } - haf ni um

]
d
r
4 phenyl - 1, 3- but adi ene; sil afl uor enedi [.2- sec- butyl,
4

I uogr%‘ Hgﬂnﬁﬁé}wﬁ{}r[ﬁd&wwﬂﬁ (%éﬂﬁp@}ﬁylphenyl)yndbenyl }haffiium n°-

ip g, 9-silafluorenediylbis { 1-[2-tert-butyl,
- ( tri fluglgg_\ék yﬁ]ﬁghr?y {%nd’enyl] } - hafnium

114- 1, 4- di phesijdftubrenediyibadil D aec-Busi,|4af2), ydrnml@dpbdnbl)ﬁ{deﬂylﬂ}&aﬁh@nyi
4-(2-trifluoromethyl phenyl)indenyl]}-hafnium 30

r 14- 10 4- di phlefrginhengd: hibuudicne; V\D 03/ 002583 PCT/ US02/ 18718 - 166

9-sil afl uor , .

2 (2 5 of mechy RS gy P PR ey indepy D hafiiun e oo
9-sil afl uorqnﬁdiphbbym $ bihtahiénesopropyl 4- (2 3-di et hyl phenyl )i ndenyl] }
haf ni um x14- 1 hen 1, 3- but adi ene

0211 a1 wor dhalAyPBeL L TR, +-0.0 AimethaiphenijndsmsHybatiingeny! 1} hat ni um
ri4- 1, 4-di plrzé?-ra}/phenyl?’l,?-%{lfa g{e?lg €

15 9-silafluorenediylbis{1-[2-n-propyl, 4-(2,3,4-trimethylphenyl)indenyl] }hafnium

1
1

1

-h*-b-x -h-h-b_“-hx I—‘“""@-h@-b-

2
2-

n*-1,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-isopropyl, 4-(2,3,4-trimethylphenyl)indenyl]} hafnium

n*-1,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-n-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium n*-
20 1,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-isobutyl, 4-(2,3,4-trimethylphenyl)indenyl] } hafnium

n*-1,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-sec-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}

hafnium n4-1 ,4-diphenyl-1,3-butadiene;
25 9-silafluorenediylbis{1-[2-tert-butyl, 4-(2,3,4-trimethylphenyl)indenyl]}

hafnium 1*-1 ,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-phenyl, 4-(2,3,4-trimethylphenyl)indenyl]}hafnium n'-

1,4-diphenyl-1,3-butadiene;

9-silafluorenediylbis{1-[2-n-propyl, 4-(2,3,5-trimethylphenyl)indenyl]} hafnium
30 n*-1,4-diphenyl-1,3-butadiene;



9-silafluorenediylbis { 1-[2-isobutyl, 4-(2,3 -dinethyl phenyl)indenyl] }
haf ni um 114- 1, 4-di phenyl - 1, 3- but adi ene;

9-si | af | vwoamaisgs bi s{1-[ 2- sec- butyl, PCT/US02/18718

4- (2, 3-di net hyl phenyl )i ndenyl ] } haf ni um]g714 10 1, 4-di phenyl -1, 3- but adi ene;
9-silafl uorenediyl bis{ 1-[2-tert-butyl,

4- (2, 3-di net hyl phenyl )i ndenyl ]} haf ni um 114- 1, 4-di phenyl -1, 3- but adi ene;
9-sil af |l uorenedi yl bi s{1-[ 2- phenyl 4- (2 3-di met hyl phenyl )i ndenyl ] } haf ni um
114- 1 , 4-diph 1, .3 f i i .

1-[ 2-n- pr opy sfaﬁpfffngd%lb%st{'ll 1%0 o e’ny ? rn% ﬁl]lgﬁﬁﬂﬂgnén%ﬁ{hafmum

114-1, 4-di phg‘nyhdﬂph%nput AuRARned- si |l af | uorened| yl bis { 1-[2-isopropyl,
4-(2,3,4-trimethyl phenyl)i ndenyl] } hafnium

714- 1, 4-di pkﬁbmgdﬂumreaecbutbmﬂf{aex-btgyls #1(381 uoinegteyd phenylindenygl] Jrafmumuat’y | |

4- 23 4tr| ndenyl haf ni um 714- 20

1, El di pheny! b h%@ﬁgd?%}\z@dlege’s?’l !af I} uor enedi yl bi s{ 1-[2-i sobutyl,

4-(2,3, 4- tr'ﬁﬁla‘%b&'ﬁ@dﬂ iblé{'i' @riydbl&mfmymm%%y Hnpl)iRb&H; }héfnﬁmbut adi ene;
-Sec- ' yl phenyl )i y

9-sil af l uorenediyl b ¥ ec -tr rreth | 'phenyl )i ndenyl] }

haf ni um x14-11f-144dlmhaﬂyl 3-bp&dimt:,ad| ene 25 9 5| | af | uor enedl yI bi s {

1141, 4.0 Et’é—ﬁia’ﬂué‘f%emsbasaﬁ et PR SRR et g oy

4-(2, 3, 4-triymti rghleﬁ‘bﬂfgﬂe eﬂ?"bh%aﬁﬁﬁ@‘ um 714- 1, 4-di phenyl 1, 3- but adi ene;
9-sil afl uorenedi yl

4-(2,3,5-tr iQmIdﬂyab;dnedlylb)s{mdénw b}lfyéb,f4n(2,13r5-tﬁlﬁ)ethylphenyl)indenyl]}
r14- 1, 4- di phenyl - 1,,3- but adi ene; ‘WD 03/ 002583 PCT/ US02/ 18718 - 167
9- si I&f | uor ngapwg. %41dlpi‘eP32¥%&BP6WF and_ (2 3 5-trimethyl phenyl ). ndenyl ] }

haf nium r1 ; -

121 2- ne butyt s s AP Bt

1, 4- di phenyl 1,4-dphbiilald3-Buadiche 9- si | afI uorened| yl bi s{ 1-[2-isobutyl,

4- (2, 3,5-trinmethyl phenyl)indenyl]}hafnium r14-1,4-diphenyl -1, 3-but adi ene;

9-silafluorenediylbis { 1-[2-sec-butyl, 4-(2,3,5-trinethyl phenyl)indenyl] }
The above names represent the individual stereoisomers as well as

15 mixtures of any ratios thereof. For example, "dimethylsilanediylbis{1-[2-n-propyl,
4-(2-methylphenyl)indenyl]}zirconium dichloride" represents rac-
dimethylsilanediylbis{1-[2-n-propyl, 4-(2-methylphenyl)indenyl]}zirconium
dichloride, meso- dimethylsilanediylbis{1-[2-n-propyl, 4-(2-
methylphenyl)indenyl]}zirconium dichloride and any mixtures of these

20 compounds.

Moreover, "biphenylyl” in the above names is synonymous with

"phenylphenyl".

25



haf ni um r 14- 1, 4- di phenyl - 1, 3-but adi ene; 9-sil afl uorenedi yl bi s{
1-[2-tert-butyl, 4-(2,3,5-trinethyl phenyl)indenyl]} 10 hafnium

ri14- 1, 4- aowptemnyissd, 3- but adi ene; and 9-si | af | uor enedi yl bi s{pcTA[SB2/pdTERy| |
4-(2,3,5-trinmethyl phenyl)indenyl]}haf ni % mrl4- 1, 4-diphenyl -1, 3- but adi ene.
The above nanes represent the indivi dud stere0| soners as weII as 15

m xtures of any ratios thereof. For exanple, "dinethylsilanediylbis{

1-[ 2-n-propyl, 4 (2 met hyl phenyl )i ndenyl] } zirconium dichloride"
represents rac- edi yl bjs | )

4- (2- net hyl phenyl Sll gﬁ?/rl%ﬁ@ﬂr cgﬁﬁrg{r%a{%ﬁouépf&eg{) ?Wrrlill;‘lgcggrmum‘
dlnethyIS|Ianed|be|s { 1-[2-n-propyl, 4-(2-

met hyl phenyl )i ndenyl ]} zirconi um di chl ori de and any m xtures of these 20
conpounds. Moreover, "biphenylyl"™ in the above nanes is synonynous wth
"phenyl phenyl ". 25 WD 03/002583 PCT/ Uz8/(18718 - 168 "9-sil afl uorenedi yl -
refers to a group of the follow ng f a:. Si The netall ocenes of this

i nvention are prepared accordi ng to gegeral techni qgues known fromthe
literature, for exanple U S. Pat 5,789,634 and 5, 840, 644 (both
fully incorporated herein by referes 5 Generally, netallocenes of this
type are synthesized as shown bel ow (1 R4=H) where (a) is an

aryl -coupling reacti on between a 4-ha bstituted i ndene and an aryl
Gignard reagent catalyzed by Ni Cl12(PPhN3)2 in ether-type solvents at room
tenperature to reflux. Product is usually purified by colum 10

chr omat ogr aphy or__di Stli|a'[|0 &b% ?{groto ation via a netal salt of
an alkyl anion (E¢gnet l%i?ﬂ?%" thi ‘feﬁf‘%a‘ie aCFB‘idIHEﬁ/GQ(?eB? eaction with
an appr opr i abghnidtes H6WH fIRHEHE 1i8Phtufed (- ex%ﬁl@'@b@’a’mﬁ@@&t 5(7@§ 634 gndisual 'y
done in ether-type solvents at ambi ént tenperatures. final product is
purified by T84t (botriuhningrmsstyd bereui byt refarencebn; and (c) i s doubl e
deprotonation via an al kyl anion 15 (e.g. n-BuLi) to forma dianion

foll owed by reaction with a netal halide (e.g. 2ZrCl4).The reactions are

usual l'y done in et&Rfallyy Betdllocede8Althie tsd Me Ry Hthadized as shown below (for

R*=H) where (a) is an aryl-coupling reaction between a 4-halosubstituted indene

v

and an aryl Grignard reagent catalyzed by NiCl,(PPhs), in ether-type solvents at
room temperature to reflux. Product is wusually purified by column
10 chromatography or distillation. (b) is a deprotonation via a metal salt of an alkyl
anion (e.g. n-BuLi) to form an indenide followed by reaction with an appropriate
bridging precursor (e.g. Me,SiCl;). Reactions are usually done in ether-type
solvents at ambient temperatures. The final product is purified by column
chromatography or distillation; and (c) is double deprotonation via an alkyl anion
15 (e.g. n-BuLi) to form a dianion followed by reaction with a metal halide (e.g.
ZrCly).The reactions are usually done in ether-type or aromatic solvents at
ambient temperatures. The final products are obtained by recrystallization of the

crude solids.



anbi ent tenperatures. The final products are obtained by recrystallization
of the «crude solids. W 03/002583 PCT/US02/ 18718 -169 10 10 LL f7 MN
U) M I rwb®3/0688Y Occ ~c~cG (7 MOC 'o 04 W 03/ 00258302/18718

PCT/ US02/ 18718 -170 The netal |l ocenes of this invention are highly active
catal yst conmponents for the polynerddzati on of olefins. They can form
different stereoisoners and are preferably enployed as chiral racenates.
However, it is also possible to use the individual enantioners in the (+)
or (-) form The individual stereoisoners allow5 an optically active
polymer to be prepared. In sone cases it may be desirable to renove the
meso form of the netall ocenes, since the polynerization-active center (the
nmetal aton) in these conpounds is no longer chiral due to the mrror
symmetry at the central netal atomand it is, therefore, not possible to
produce a highly isotactic polynmer. If the meso formis not renoved,
atactic polyner is 10 fornmed in addition to isotactic polynmer. For certain
applications (e.g., if a random copolynmer of propyl ene and et hyl ene and/ or
any ot her nonool efin and/or diene is




to be nade) this may be entirely desirable. Accordingly, racemc

netal |l ocenes contamnated with not nore than about 5 % preferably not
nore t harwalown2s23 % and even nore preferred not nore thaaoTaisoris7i®qy of
the meso formrepresent a 15 particul agdgy. preferred enbodi ment of the

met al | ocenes of the present invention. In another preferred enbodi nent,
the meso formof a netall ocene of the present invention is contam nated
with not nore than about 5 % preferably not nore than about 2 % and even

more preferred ”%he@é&llée{éﬁ& SRS nJen(%? a{e hégﬂm% hAERIUafal s?EB'&lg&qoe nRC/ Meso

net al | ocene i soner separation i s aC| en net a ocen Cont ai ni ng
certain bri dgrngpgtmm&aameomlem @tley a'ahi iSthalsfféia&rstd‘rmIMnér@alﬁIEax’er ue when

t he bridgi ng gr 41253 R13, is represented hy the for gﬁ% R17 R19 )1R20
MR21 R4 Rpdler ermem%ﬁqmrabﬁ@aemt?sﬂéowwaﬁ@ %’%F‘ g UshtFe.

03/ 002583 PGRAVENR dBFA8mers bf Tel{k} B | PRAACT1R51 GRS RrbotsbiRGY il -

conbi nation wth sone formo in order to create an active
cat al yst sysinamticdlheadtioe pslyhae to kreapmpéreanﬁl sohwaad:sjt ;ttaty 'be desrabietd

i nt erchangeabl y aq% are deflgﬁd her E%‘?n t o .nea %{ nt})ound or conponent,
or conbi nat i '67O¥¢ hedHgsE AL © BN SInge e BPYMEEIZAONSIUNA CEHET ¢ he
ability of Q@R QéalR6R) %@e'&)ﬁﬁi&ﬁﬁdél@ nQ%d@@?émza@dQéﬁﬂhB%nn& kyl al unoxanes
such as net hyl al unoxane (MAO are conmonly used as netallocene activators.

The al unoxarysumiyc theesentrel motpl aiymohndc@e;themﬁarc,m% hessibje t;smnduqera\/entu on
are not part, | ude ol | 10 and/ or

Cyel 1o al kylPthraseithas pBb PR 1GR Hiesd ReBR P e ROTR: Byt o R maf B o

ol i gggreri c, forh&Rin aahumxamsacaagolgn{ék(R)rc@nhm,apph@ernoﬂls (eggmn‘ralrandbylcl ic
al unoxanes wherein n usually is 1-40, preferably 10-20, musually is 3-40,

preferably mglymeaﬁﬁpmpml@uﬁamq/ethxleae agng|okyer mpnealsfipang/or diege iy | |
o provi do ok AEORNLbs fkisY HarfiREA SO, e R SIEERL Y i1 s
very w de di@htantinitedwithiotmoacthh@about 5 %, preferably not more than about 2 %,
and even more preferred not more than about 1%, of the meso form represent a
15 particularly preferred embodiment of the metallocenes of the present invention. In
another preferred embodiment, the meso form of a metallocene of the present
invention is contaminated with not more than about 5 %, preferably not more than

about 2 %, and even more preferred not more than about 1%, of the racemic form.

20 Rac/meso metallocene isomer separation is facilitated when metallocenes
containing certain bridging groups are prepared. This has been found to be true

when the bridging group, R", is represented by the formula:

R1 8
M 21
Py Z R
R24 N R22
R23

wherein M? and R'7 to R** are as defined above.



wei ghts and usually with an average nol ecul ar wei ght of about 1200. MAO i s
typically kept in solution in toluene. It is also possible to use, for the
present WOripoerss3 al unoxanes of the type just described wremrdisa2/igtes al kyl
groups in the above general fornulae_gfe different. A preferred exanple
thereof is nodified 20 net hyl al unoxane (MVAO) wherein in conparison to MAO
a part of the nethyl groups is replaced by other al kyl groups. Al unbxane
solutions, particularly rret hyI al unoxane sol utions, nay be obtai ned from
conmer ci al vendor i ons_having.variou ncen tion There are a
variety of net hod\zeﬂa@?cen%sr &hari hgeal ‘}FgQaWecom G|mmvf/| gsexa?%]“es?of whi ch
are descri bedtiidlotinSordébtoPatatan Metive datblght, 388m. 41%?@@40‘%@&9& an®?2,

5,206, 199, 5,204,419, 4,874,734, 4,924,018, 4,908, 463, 4, 968, 827,

5,308, 815, Scoptalygb arg g igtrichaggeably Gad, are5dqf@@do!aqrel% tQoneans@nynd
EP-A-0 561 476  EP
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in the al unwfankancingrthé albxhtyrbﬂdme or rf&irafﬂeaﬂ:lemwmmgamdnz&laﬁnd. east about 10
. 1, nore preferably at |east about 50 : 1, and nost preferred at | east
about 80 : 1. On the other hand said ratio is WO 03/002583 PCT/US02/ 18718

-172 general ly n %lkgfamﬁ%xahg@ﬁcﬂgg)ﬁfeﬂﬁé?@?ﬁx&e (RBE D) ﬁjélc@ﬁllnyonﬂpﬁssh'agher than

about 500 1, wt rati o of not an about” 300: 1 b€in
parti cul ar | yngtalédcene adivatoronlle a1gmax&neva~ﬂ1mhsnm5a§7e ahploybdaceseting v thet i vat e

nmet al | ocenes. These 5 . activators ar ra ion . are. c ounds
such as tri (BEHHE VIERHRDAFURPT PATIC EFI iS’@H?(iiff My&ﬁ%?eé‘tc Pn%ﬁl ch
ioni z¢ the ngutsal cr{@ta@bhaﬁﬁl@ﬁane@oamméngenemlfolﬁﬂuﬁl ROQA GO0 1 0KIR, afoY St S,
t hese ionizing actlvators can usually be enployed in a nolar ratio with

respect to tdkgometiellinserealemekinsh ang (Aldh- @1)ﬁ§@rr01tg@mellclc>’€1@ gumokanss t han
5:1, less th n 2:1, and preferabl 1) i ounds
may cont ai n Vi er%{gtq’ usuag}/ %2-4% Brefgragl Hi 6‘ usP'ﬁ}" 1}} 3 28 re Obj%ﬁ

n "assoc but

not coordi nainﬁCRQéuaﬂl@hya|®106§hﬂtybg©hﬁl(agl,eﬁfethﬂ, ethhg nnmpylmsagrdppn nof t he
i oni zi ng conpound. Conbinations_of activators pmay al so be used, for

exanpl e, alhklﬁdﬁ@ﬁés%'@’l} i Arefgrakbt mgtyhto E&Ytﬂenlﬁ?ﬁhéfﬁlu‘%@@@ MADanpl e, WO
94/ 0 28 9\@’ ROY. %%Quﬁée £ 'oﬂg&?{e{se\f’vﬁﬁea{"g@ Qflélet %1s%dtfoﬁt é’t) mo:}éular

Descrl pti on i'oni ¢ cat a yst or coordin t| on pol ymerization conprised
weights and usually with an average molecular weight of about 1200. MAO is

typically kept in solution in toluene. It is also possible to use, for the present
purpose, alumoxanes of the type just described wherein the alkyl groups in the
above general formulae are different. A preferred example thereof is modified

20 methylalumoxane (MMAQ) wherein in comparison to MAO a part of the methyl
groups is replaced by other alkyl groups. Alumoxane solutions, particularly
methylalumoxane solutions, may be obtained from commercial vendors as
solutions having various concentrations. There are a variety of methods for
preparing alumoxane, non-limiting examples of which are described in U.S.

25 Patent Nos. 4,665,208, 4,952,540, 5,091,352, 5,206,199, 5,204,419, 4,874,734,
4,924,018, 4,908,463, 4,968,827, 5,308,815, 5,329,032, 5,248,801, 5,235,081,
5,103,031, 6,001,766 and EP-A-0 561 476, EP-B1-0 279 586, EP-A-0 594-218
and WO 94/10180, each fully incorporated herein by reference.

30 Generally the atomic ratio of Al in the alumoxane to metal in the
metallocene compound is at least about 10 : 1, more preferably at least about 50 :

1, and most preferred at least about 80 : 1. On the other hand said ratio is



of nmetall ocene cations activated by noncoordinating ani ons appear in the
early work in EP-A-0 277 003, EP-A-0 277 004 and U.S. Patent No. 5,198, 401
and WO AvB28005388 (each fully incorporated herein by ref@cense)is7ihese
teach 20 desirable nmethods of preparatipn wherein netal |l ocenes are
protonated by an anion precursor such that an al kyl/hydride group is
abstracted froma transition netal to nmake it both cationic and

char ge- bal anced by the non-coordinating anion. Suitable ionic salts

i ncl ude tetrakisnsubst.ituted hor r..,al um . J l.yQr i nat ed
aryl - const 1 (aBHALY BECHERS' B RO BB aCbHL MM 3] biRnH Al ol SHET
“noncoor di nat wig 22t bl nétigher FRARGoAIBANI 105V pLticidadheefertédes not
coordinate to said cation or which is only weakly coordinated to said
cation thereby remaining sufficiently labile to be displaced by a neutral
Lew s base. "Corpatihl e - r oy j i i re not
degraded to 30 nggﬁl%g@i ?‘i}w\aﬁgsn%?ﬁegilsﬁﬁ% g%d;u&% gl??r‘éagé ?gér%p (zc%m\égéc%{r%g%ses.

Furt her, thecavditomn ast Inkutralair ibsiahef & campanndnsuch sas s {n-butghamoonfunagnent t o
the cation so as to cause it}ﬁ‘é‘?ﬂ{ forma neutral four cooidi natﬁ:0 nmet al | ocene

conpound and*& nHaffusgRhSPYRREE MO R0 0 25858 PERF/ LRZSYR 8BNS £ om
the ani on. Nop 6081 diIAL uNin@Rho B3Rk ndsR iRRARE AANGRAEANMSbé nvent i on

are those which are conpatib stabilize the netallocene cation in the
sense of bampicyedgn iatrsolanmtic vathaesechto thd mejedlocenetwliinh suhfichcéleser té abi | ity

to permt i spl acene by .ap et,hylenical | r.acetylenical ly.unsaturated
nononer duri ng?e'%" Eﬁfg%‘r ?-éareﬁ%&ha%@@ ?J?d]e %?f%fagﬁf %%qwnsgc%b%%ds not
cont g Ni Ng aBnPehhdkemBY bAAINLA actRRRA0E, 6f sdMiOBhel Batioa0isBodidted agthi ve

nmet al | ocene cation and a non-coordinating anion is also known. See, for

exanpl e, EP-tat ot zgogtdmteshar BRlyAloogelg 7aondinated t¢.ethehremalning iiore of gbe at ed

her ei n by r elI)l’?erIennCC%}ﬁ oﬁﬁdaég{qﬁlln\g%n S (;Pz{clﬂggto%f mgfiﬂsg%et LEE%d it (m:'xgmﬁﬁt a! ysts
uses ionizing ANFon Precursors ich are tni'tiall'y neutral TS aci ds but
formthe catal@hoxained aadiionizihgCattivatdr Zombinaeas,tdee fometdinpleWa valo7ozgne
conpounds, for exanple the use of t{rijs(pentafl uorophenyl)borane. See EP-A-0
520732 (i ncdmsereeraed harsiby siprense 8 Bhe®iret) i ts entirety). lonic catal ysts
for %55 addi tion polynerization can al so be prepared by oxidation of the
netal centers of transition netal conpounds by anion precursors containing
metal | i ¢ oxi di zi fAgescriptions of ionic catalysts for coordination polymerization comprised

of metallocene cations activated by noncoordinating anions appear in the early
work in EP-A-0 277 003, EP-A-0 277 004 and U.S. Patent No. 5,198,401 and
WO0-A-92/00333 (each fully incorporated herein by reference). These teach
20 desirable methods of preparation wherein metallocenes are protonated by an anion
precursor such that an alkyl/hydride group is abstracted from a transition metal to
make it both cationic and charge-balanced by the non-coordinating anion.
Suitable ionic salts include tetrakis-substituted borate or aluminum salts having

fluorinated aryl-constituents such as phenyl, biphenyl and naphthyl.

25
The term "noncoordinating anion" (NCA) means an anion which either
does not coordinate to said cation or which is only weakly coordinated to said
cation thereby remaining sufficiently labile to be displaced by a neutral Lewis
base. "Compatible" non-coordinating anions are those which are not degraded to
30 neutrality when the initially formed complex decomposes. Further, the anion will

not transfer an anionic substituent or fragment to the cation so as to cause it to

form a neutral four coordinate metallocene compound and a neutral by-product



groups along with the anion groups, see EP-A-0 495 375 (fully incorporated
herein by reference). 20 Were the netal |igands include hal ogen noieties
(for exanwoag/oeisBori de) which are not capabl e of ionizi n@calisoe/ass on
under standard conditions, they can begsconverted via known al kyl ation
reactions with organonetal lic conpounds such as lithiumor alum num

hydri des or al kyls, al kyl al unoxanes, Gignard reagents, etc. See EP-A-0
500 944 and EP-Al1-0 570 982 (each fully incorporated herein 25 by

N e e e e R

the additi afe ¢osacihistabien@najatible| ctabidia® thinfitallbbdneogisioh h tisdIpme¢ bEng i oni c
catal ysts caonprising netallocene cations and 30 NCAs are described in WO
9950311, U. Palangingnits Npgic shewes 8l 7+ lanyets rgzip, gyfficieng labilipytlenpempipl i cat i on

e/ Usoz/ 171l BB rteal RSP oG ubilly SRRl R, 93 g
(eachsful | y ponanerpratiah.ed herein by reference). Wien the activator for the

nmet al | ocene supported catal yst conposition is a 5 NCA, preferably the NCA
is first added to the support conposition followed by the addition of the

net al | ocene cat alpjptyse\Yrgohibiag i&GE Ic¥@pShindsShoVRGhtaliig &( 8llvé prbfag RO and
net al | ocene catal yst are dissolved together in solution. The support is

t hen cont actegabié oh ptdvacivia®otte thel dadive mectalitcahy satianodngt & oon-c@rdmatingt hods

d d f addit | ild b t ki l.led i t. 10
The cat al yat ot Ripehgiocy frSBRRvEnEsA-bAgs Goery Fomsd 88 488 pport
Sui t apl e supehtalLY MoHStRatb@ herem WBarkeFdrénte fish Ml HaBhethod WE hakgfthé

exanpl e, talc, inorganic oxjides, inorganic chlorides such as magnesi um
chl ori de, anénicegialysis usaseppizingl apieiy precasoonisherre aritially geweal Ieiyners. 15

Preferably, t S 0 er | r. o I.Ga0X%] ipals,
whi ch | ol ud ErELER e EHER o AR e PRk IR RE P B e RAGRL S
5, 13 or l4&omgoahdsygbakkansle aké des of Gid(penaflwirophengl)b@and. See Bsi-Ma, and
m xtures thereof are particularly preferable. Oher_inorganic oxjdes that
may be enpl 0%2@@3%i(tqqg§:porated herein by reference in its entirety). lonic™ catalysts for
15 addition polymerization can also be prepared by oxidation of the metal centers of
transition metal compounds by anion precursors containing metallic oxidizing
groups along with the anion groups, see EP-A-0 495 375 (fully incorporated

herein by reference).

20 Where the metal ligands include halogen moieties (for example, chloride)
which are not capable of ionizing abstraction under standard conditions, they can
be converted via known alkylation reactions with organometallic compounds such
as lithium or aluminum hydrides or alkyls, alkylalumoxanes, Grignard reagents,
etc. See EP-A-0 500 944 and EP-A1-0 570 982 (each fully incorporated herein

25 by reference) for in situ processes describing the reaction of alkyl aluminum
compounds with dihalo-substituted metallocene compounds prior to or with the

addition of activating anionic compounds.

Methods for supporting ionic catalysts comprising metallocene cations and
30 NCAs are described in WO 9950311, U.S. Patent Nos. 5,643,847 and 5,972,823,
U.S. Patent Application No. 09/184358, filed November 2, 1998 and U.S. Patent



20 alone or in conbination with the silica, alumna or silica-alumna are
magnesia, titania, zirconia, and the like. In one preferred enbodi nent the
support nwDaioedsss s porous silica, nore preferably porouec3itsowasnhi ch has
a surface area in the range of not |esg,than 10, 25 preferably not |ess
than 50, and nost preferred not |ess than 100 n2/g , but usually not nore
than 700, preferably not nore than 500, and nost preferred not nore than
400 n2/g. The total pore volume thereof usually is not |less than 0.1,
preferably npt .l ess a n t prefeyr nat 4l t han 0.8.cc/qg,
wher eas the ‘Qlﬁ?&pgtl%l nerb98£838?§z| ﬁvqio@%&lbeﬁiejgh?r%t FAE i‘ﬁg}’ ISOROEED 'y not

hi gher than RRréin byeéttredbe)pr ef erred not higher than 3.0 cc/g. The average
particle size of the porous silica should be at |east 10, preferably at

| east 20, and nost preferred at |east 30 gm the nmaxi mum val ue thereof

sual | y bei ng notyhi r. i f I A 83
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| east 10, preferably at |east 50, an eyen nore preferaply at_|least 75 A
Aver age por &hgpddition Hgﬂ}ednﬁ@ﬁ‘é“reéla I°9tag’6’t- Weren gheyprdivaton ah OPref?Ff’z’?%r ably

not hi gher HH@N/I@@%SF Malmggxiﬁﬁl %{tﬁ?ﬁ%@&ﬁsﬂfedﬁb@&ﬁér iR sbR@Bn 38R shppét MRy be

particularly desir eto e the silica’at a tenperature of from
100C t o 800Gs drepwioetaetefl vath e IMA Q4métellveene Titelystesohitionc Otter nathtodvandr and

support materi al .be ¢ ined in a n er of ys. More than one
net al | ocene %Vsafg%dl %“Wg‘gge. a@?&%f(’e@%ﬁkﬁg‘% 1Bh$ bl e support techni ques
are dgscribed in U S Patent Nos. 4,808,561 and 4, 701, 432 (each fully

i ncorporated herein by reference). Preferably netal | ocene and activator
are combi ned and Theetatalys sompesipersdefdhisiisventipp orafedblyreonpsisp 6 SBRROTt. suppor t

materi al as de i bed i n. S. Patent.. No. 40,894 .and 8034, WO
96/ 00243, it eg%‘PB%%‘é‘Lcll“é‘Scﬂ%’r?“&lH%?‘ﬁ’}‘?aé%%;?gerrh B hﬁ%f%‘%%%%r gegi?cénce). 15
Al ternati veliorghhie dxeded| Imoeemas chiteydd3esuph @8 Ghignasiasl di@ideatad yYesamudist hen
conbined wth the support nmaterial either separately or together. If the
met al | ocenesmaierals §edaspobyofeiys 9 SFeEROYMSEN preferably, they are dried and
t hen ,conbi ned as a powder before use in polynerization. 20 Regardl ess of
whet her the netall ocene(s) and their activator are separately precontacted
or whet her the neRraferadgnthesyuppod materialatane parasciontganiedoxitde amtejald,n

which include those from the Periodic Table of Elements of Groups 2, 3, 4, 5, 13
or 14 metal/metalloid oxides. Silica, alumina, silica-alumina, and mixtures thereof
are particularly preferable. Other inorganic oxides that may be employed either
20 alone or in combination with the silica, alumina or silica-alumina are magnesia,

titania, zirconia, and the like.

In one preferred embodiment the support material is porous silica, more

preferably porous silica which has a surface area in the range of not less than 10,

25 preferably not less than 50, and most preferred not less than 100 m?/g , but usually
not more than 700, preferably not more than 500, and most preferred not more

than 400 m%g. The total pore volume thereof usually is not less than 0.1,
preferably not less than 0.5, and most preferred not less than 0.8 cc/g, whereas the

pore volume generally is not higher than 4.0, preferably not higher than 3.5, most

30 preferred not higher than 3.0 cc/g. The average particle size of the porous silica
should be at least 10, preferably at least 20, and most preferred at least 30 um, the

maximum value thereof usually being not higher than 500, preferably not higher



sone instances it may be preferred that the total volune of reaction
solution applied to the porous support is less than 4 tinmes the total pore
vol une ofwDl98/00258% ous support, nore preferably | ess than BCTiusex187h®e t ot al
pore volune of the 25 porous support apgd_even nore preferably in the range
of fromnore than 1 to less than 2.5 tinmes the total pore volune of the
porous support. Procedures for rreasuri ng the total pore volune of porous
support are vveII knovvn in the art such nethod is described in Vol une

1, Experine I n ta C 1 pages
67-96, full ;ﬁ' %@& e Brefisdd, h‘gg% S 500 poE GGl BB 522 9P
PCT/ US02/ 187t9z&cal-pﬂe?&1sTslﬁ9p@um@érta@umn;ahyatle@ysoepﬂefmfolpet Laadsodiapgéct Iy in

pol ymeri zation or the catal yst s%/stem may be pr.epol yneri zed usi ng met hods
wel | known igyeR mprgpreferatﬂaratd@qsw A égarra% ﬁgrepsfléepsoﬂhw@rsezls&aimot ge U S.

Patent Nos. 4 1?5%&%3{0@39%@&%%@%?@%6 002 %? %ﬁoﬁﬁér %aﬁ%t% 4 893

(each fully’i corpor erente | oceng cat al yst
syst esirs deschiabed0hdar et nmay ebeu‘patftmhlarly tdsirablpotoy mehydratei tre silicaldt aypes of
ol efins. This includes polynerization processes_ which produce

honopol ymer SempeyawIrs pfshirem 1 %sgr(foéﬂ %Psan&wher@ﬁ@m?&@ébown as 10 bl ock
copol yners and i npact copol yners. These pol ynerizati on processes may be
carried out in solution, in suspension or in the gas phase, continuously or
bat chwi se, or anyThzofibialiedenoactihatoeaiid suppoftnaaterialnmae bs tembinedsnahyy at a

t enper ature not Iower than 30, preferably not |ower than 5 rmst referred
not | ower thaEbes®f @ayandvas: th H‘ilé’ﬁérm?t‘ﬂlﬂ?e%@aypﬂlﬁ B¢ asgd, %6? r than

120, gost 1%&519@%%5&1 RQhn ugb%fe HERALIPLACU . Ps ebaeAbNYs. 4 B6s, pei mrl zation

or copolynerization Is carr out using olefins of the fornula

Ra- CH=CH Rb 4,701432 ®ash ﬁdtymﬂcagpomechhdeiﬁbb)ar@enedemt Podtrably methieqesnt and
are a hydrogen at.o al kyl al ken di.cal havin to 14 carbon
atons. Alter tqc{}ép?r arﬁe{:og}mneéb tg?e"fc8?tﬁ¥taprf’€‘hcé 1} SYRROHES %WJTP% PPYY&S car bon
at oms Conne%ﬁﬁ&t tedhal Eesae@ri%@d of (5 Pakkit Noefsinag, geueangt Wyl eesopr, opyl ene,
1- but ene exene, 4-nmethyl - pentene, and 1- octene, Vi nf\él cycl ohexane,

nor bor nene aW® AePEHA3and & 96|/szﬁér(?¢¢<btﬁublb’ ingsrpgrgled rhereim by referspicehe ar e
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I nventi on are neriza
w1th the support material either separately or together. If the metallocenes are
separately supported, then preferably, they are dried and then combined as a

powder before use in polymerization.

20 Regardless of whether the metallocene(s) and their activator are separately
precontacted or whether the metallocene(s) and activator are combined at once, in
some instances it may be preferred that the total volume of reaction solution
applied to the porous support is less than 4 times the total pore volume of the
porous support, more preferably less than 3 times the total pore volume of the

25 porous support and even more preferably in the range of from more than 1 to less
than 2.5 times the total pore volume of the porous support. Procedures for
measuring the total pore volume of porous support are well known in the art. One
such method is described in Volume 1, Experimental Methods in Catalyst
Research, Academic Press, 1968, pages 67-96, fully incorporated herein by

30 reference.



based polyners. 25 If necessary, hydrogen is added as a nol ecul ar - wei ght
regul ator and/or in order to increase the activity. The overall pressure
in the povpmenizsati on system usually is at | east about OPEThm02181%f erably
at | east about 2 bar, nost preferred at,least about 5 bar. Pressures

hi gher than about 100, e.g., higher than about 80 bar 30 and, in
particul ar, higher than about 64 bar are usually not preferred. WO

03/ 002583 PCT/ US02/18718 -177 Typically, the nmetall ocene is used in the

pol yneri zation i n rakion a . Sif] al , of not
| ess 104, prefer gg y&%g{}ﬁ?&egag&lbr %asﬁl ST% %ggoq%?mw;gg&%tg{ﬁhédéﬁef H%%@H 0:[07,
preferably ndt chiagBesystchamai®é propolyéridedantigthethodetvall kpewn igliHe 4f. sol vent

or per dnB of reactor volunme. Wen al unoxane is used as the 5 cocatal yst,
it is used ifPradddircesading pierehymesization, sgetl.| 8sBaienaNo10442588% @pdbl y not
| ess than 10 i r ' . I t han
1052 ol plr? ot R EPICLORANG £G4 805 (calf RUE/ O HoliRk AL |
cocat &l yst s méem¢ricopned are used in an approxi mately equi nol ar anount (e.g.,
fromabout 1.2 : 1 to about 1 : 1.2) with respect to the netallocene. In
principle, however, higher concentrations 10 are also possible. If the

pol yneri zation i STiARKkARbcMY cARlyat %}dﬁ&%ﬁ‘sde@é}j&ﬂ RO WRN usd@l YiBRE Zat i on,
an inert solvent which is customary for the Ziegler |ow pressure process

is typical | ypalgmerifation e aalbtypes tofieolgfenisy s mwtiides polyneeaizatiend poasessen an 15
aliphatic or_gcycloaliphatic hydrocarbon; exanpl es of [ ar e propane,
ut ane.  nexfiEE PRaER MBopo BT (BP e i KR E e e e Sy Eh BB ane. 1 ¢
is ahgo posslbéd ofolyrkis afll @hadt copblyinierd ThasdyélyRgaRai@dpdtaseal m@jél
fraction. Toluene can also be used. The polynerization is preferably
carried out hencarred jougin golutipmolesyspgnsionf of Hethe gas Mease.scatiaueusby or t he
nonomner (s) i r. I 0. | i gui f ifion of
t he cat al yst]?atéhﬁmg%rﬁ%ﬁ ggmlg;h af[ﬁ ﬁg tgll%rSB%rltneé&tzjé)g aIIfn%ep]s teE%sﬁsreuﬁ%lﬁgago% her

al kyl al um nugimperapee Aot loswe thaas30, fppefeakbnpdtdowert thaie0hynoad prefertedinot
triethylalum num triisobutylalumnum trioctylalum numor 25

i sopr enyl al ufPglHan 88y Cacadinos highey thaa 200+ prefetabdy npinlugherban EXbmeasti n or der
|togi Sgggder t PRl Y TRE | 18PN (RS §O0ICTC BrefelRly, SXRIP pS1y e ZEHRY € of AL Al ySt
copolymerization is carried out using olefins of the formula R>-CH=CH-R® . In
this formula, R® and R® are identical or different and are a hydrogen atom or an
alkyl or alkeny! radical having 1 to 14 carbon atoms. Alternatively, R*and R may
form a ring together with the carbon atoms connecting them. Examples of such
20 olefins are ethylene, propylene, 1-butene, 1-hexene, 4-methyl-1-pentene, and 1-
octene, vinylcyclohexane, norbornene and norbornadiene. In particular, propylene
and ethylene are polymerized. The metallocenes and metallocenes catalyst
systems of this invention are most suitable for the polymerization of propylene
based polymers.
25
If necessary, hydrogen is added as a molecular-weight regulator and/or in
order to increase the activity. The overall pressure in the polymerization system
usually is at least about 0.5 bar, preferably at least about 2 bar, most preferred at

least about 5 bar. Pressures higher than about 100, e.g., higher than about 80 bar

30 and, in particular, higher than about 64 bar are usually not preferred.



present in the olefin). This conmpound is added to the polynerization system
in a concentration of from100 to 0.01 nmol of Al per kg of reactor

cont ent s.womRB®bEmBENCE IS given to triisobutylal um num andPCmitsphyd7as un num
in a 30 concentration of from10 to 0._};,7mol of Al per kg of reactor
contents. This allows the nolar AI/M ratio to be selected at a | ow | evel
in the synthesis of a supported catalyst system WD 03/002583

PCT/ US02/ 18718 -178 In principle, however, the use of further substances

for catalysis of the .po}yneri,zation reaction i I .. the
systens accordi ngfxpécat”ﬁéthxinhe&ael%)f %%enlsélgeﬁ edl%goel %S‘ls{%%ﬁé%%%??&?é‘h% cilﬂst s for

t he pol ymer itgéd om tef tras@fonndetah oThet s 63 Sprcestldinogldse tHanel G- nment i on i s
di stinguished by the fact that the netallocenes, described can give

propyl ene pdAnimet Bigher thap {0 wprgferably adetihigher than Yhtmolyaf wansgiqeanetl pesind very
hi gh stereot LEL it { o WA i

t enperat ure (?l?nggls ly%n%%zibgo}lﬂtu n%o?f?etgeﬁgﬁﬁlh%&%o%%}édsg%ﬁﬂégnﬁ Esegseidng E@? rially
parti sul ar | yeocmalyse itis ngedpnhyorednnationof dsaaide nett lassethaa hije, poéfefablymot 10 about

50C to about, 80C . The catal yst .systens of this jnvention are apl e of
provi di ng po‘F%Fn‘_g?%}ggﬁéﬂiﬁ@u‘{%ﬁ’ﬂgﬁ%bf@ﬁyﬁ%lmé’r%ﬁr% o?%}:}f\é%hfrél??& %C@pgpﬁners, of
exceptional |y QhBRf sHMERDH R ?eﬁ@bﬂmacﬁp%l%ﬁ{et TRE of}R} BhcaBY R MBRTbndged i n

processes under 15 comercially relevant conditions of tenperature,
pressur e anchreasedligsh approkimatsly eqimeflaraneainheel g. i fngm pbouitls? of todbeiit h

| j\sing_at_|east t 99 % by . weight, preferabl t |east
about 99. 3 % %) T ARech R SA (et BNGpI| hebver SUgMsT 6OHURIogn or

uni t o deri vege bsopbRIMQY| ene (the remai nder being preferably derived from
one or nore conmpounds sel ected fromethylene and 1-olefins 20 conprising 4
to 12 carbon atons, nost preferred ethylene) are as high as 155C, e.g., as

hi gh as 156C, nor ref | l.east .157 e ef er . at | east
158C, and may be Igsﬁﬁi é)ﬁfygger%%%% olrg g‘{‘fé‘%émg%thg‘g ? t %%gnsﬁ)r@tcﬁngmpu}épﬁts

bei ng det er motadednatiBRGramenrsdivegt whichlie conoaaguiboe tikeBiepleb delv-prestre
Exanples below). 25 Wth respect to nol ecul ar wei ghts, cqpol yners nade
with the catRIP§Ess is dypicarsusse fon&xpmeisetite PAVBHZYIP s IfctrrHed opt g an

et hyl,gne/ pr Oﬂ%hgtrileorr W@dﬁiﬁhétﬁﬁ%cﬁécarbon; examples of which are propane, butane,
hexane, heptane, isooctane, cyclohexane and methylcyclohexane. It is also
possible to use mineral spirit or a hydrogenated diesel oil fraction. Toluene can
also be used. The polymerization is preferably carried out in the liquid
monomer(s). If inert solvents are used, the monomer(s) is (are) metered in gas or

20 liquid form.

Before addition of the catalyst, in particular of the supported catalyst
system, another alkylaluminum compound, such as, for example,
trimethylaluminum, triethylaluminum, triisobutylaluminum, trioctylaluminum or

25 isoprenylaluminum, may additionally be introduced into the reactor in order to
render the polymerization system inert (for example to remove catalyst poisons
present in the olefin). This compound is added to the polymerization system in a
concentration of from 100 to 0.01 mmol of Al per kg of reactor contents.
Preference is given to triisobutylaluminum and triethylaluminum in a
30 concentration of from 10 to 0.1 mmol of Al per kg of reactor contents. This allows
the molar Al/M' ratio to be selected at a low level in the synthesis of a supported

catalyst system.



or et hyl ene/ propyl ene/ di ene copol yners (EPDM s), usually have an intrinsic
viscosity, neasured in decalin at 135C, of usually at |east about 1.8,

pr ef er ablwoaB/ @583 east about 2.0, and nore preferred at | @astusabesrs 2. 1
(e.g., at least about 2.2). This enablgs the production of very
satisfactory inpact copolyners (ICP's), such as in WO 03/002583

PCT/ US02/ 18718 -179 situ bl ends of propyl ene honopol yner or copol yner as
di scussed above of high nelting point (and preferably al so high nol ecul ar
wei ght) and propyl ene .copol yner such EPR nd/ S) hi gh
intrinsic vi scos?ﬁpypr\l/r\}chie’ghovév rglstgé R\ gfﬁ?hesfysél setrgnnc %?8’ lé%%‘ér"afﬁ%, in a
si ngl e reactpgylymertAtioh hieGctivar ROSBnedddsarp, ¢opoihgneystengienetading 6 | thehave an
et hyl ene content of at |east about 30, preferably at_ |east about 35, nore
preferred atinyeien cambeused@s i Gy caglaptg forghe pelymeripation ofsdsdins 60,

preferably not nore than about 50 weight % The ethylene content of the
|CP's usually will be at |east about 1.5, preferably at |east about 3

wei ghi percent &t prpcdso aaoedihg ROthe privehaoald distigguishedbyptiie tht, thaethght % 10
The honp- and capolyners,g%ge wi t.h the ?atal st sysfens of .the gr sent

i nvent i on (engalloaeAds descriRechicA rig Ve MreRY g PRR¥BIEES 8 Vﬁ%ggaheﬁ@} cYfarf r om

pr opyl ene Rt EIEREDoiRt, 30d RRNEhiBh RRLEQNETTRY SGath i g BAEINL: Akisfesbuti on,
MN /M, , usﬁg??y’of ﬁ{r%;g%mhigher ¥ﬁg% abéut 3.5? prefé%ablygnotlhigher t han
about 3.0, noye.gprthéaempetatued rdrfgehirgheabouhdf°@houtboit 3004 solvetsi thes even
not hi gher than about 2.2. They also are distinguished by | ow xylene and
n- hexane ext‘P‘g‘bsfré?g’IYeEa@SWP’éht‘ﬁér@‘f‘%rpotlﬁgerkwl%et%méirlawé%tré'@ﬁeegf dfor the
n- hexane ext t e honmo- and copolynmers will anount to |ess
than¥gbout f&gﬁﬁﬁfgﬁgﬁgﬁt§6ﬁgés than about 1.5, even nore preferred |ess
than about 1.0 weight % A general description of the procedure for 20
measuring the xylene extractables (solubles) is found in J. C_ Randall, J.
Poly. Sci.: Partlh& ‘i@&'ﬁ%}’mw%ﬁ? this jpvegpn arﬁéﬁpﬁ@??gmﬁ’lﬂl?%%ﬁer&

i ncor por at ed, Rgh el IRk CRERGS Iy Herst SndeRbhdIGhYrs, [HEXAREpEINIACKERNS are
performed b aMbeﬁph8p¥ﬁé poly rys%nple inbaﬁﬁr?éd soxh?et tﬁiﬁgle.
Hexane i s henoledilarn weghtuand hmeltigh pdiet avien nvhen i wsed hm poodebset wpizar at us.

V\hen]t he extraction li SS9 I etﬁ(ia t he ggl ventt is 25 evaggra% d, and the
sanpit dri edCUMRRFE Y dCIST GEPTLOR oF AR M5 PERSIR CoG oLl AR b os i s
determ ned [tefopriedtheldR€ pbitksTHi BlefiPoRy hiérd Gohipeising Sl 1kt @boRIY EByi s dri ed
in a vacuum oven and t he wei qht of the recovered polyner is

weight, preferably are at least about 99.3 % by weight and most preferred at least

99.5 % by weight of units derived from propylene (the remainder being preferably

derived from one or more compounds selected from ethylene and 1-olefins

20 comprising 4 to 12 carbon atoms, most preferred ethylene) are as high as 155°C,
e.g., as high as 156°C, more preferably at least 157°C, even more preferably at
least 158°C, and may be as high as 160°C or even higher (these melting points

being determined by DSC according to the procedure described in the Examples

below).
25
With respect to molecular weights, copolymers made with the catalyst
systems of the present invention such as, e.g., ethylene/propylene rubbers (EPR's)
or ethylene/propylene/diene copolymers (EPDM's), usually have an intrinsic
viscosity, measured in decalin at 135° C, of usually at least about 1.8, preferably at
30 least about 2.0, and more preferred at least about 2.1 (e.g., at least about 2.2). This

enables the production of very satisfactory impact copolymers (ICP's), such as in



determ ned. 30 The pol yner conpositions of the present invention are also
characterized by a relatively narrow nol ecul ar wei ght distribution. Their
val ues ofwbWsNb258as determ ned by Gel Perneati on Chronat egmagshy/1873$ ng

pol ystyrene standards, see WO 03/002583,PCT/ USO2/ 18718 -180 Exanpl es

bel ow) usually are not higher than about 3.5, often not higher than about
3.0, e.g., not higher than about 2.7. Catalyst systens of this invention
are capabl e of providing propylene 5 ponners havi ng hi gh

St er eospeci f I&)I%tbdang W eC' f ' %/ ?p@?r;er s%Bé!segnﬁovep(())l‘1 Hinﬁr S

prepared accd Bl ot o PIvent i on e

proportion gheldnd pdlﬂrsqaﬁceqar&éﬂrb@nelmnlhﬁ@ ghole@dsr tvhaaght)am;ut pfbpy¥neat a
triad tacticity of greater_ than about 98% (see, for exanple, the results

sunmari zed iGePTABIeEs fsuck as BRI s\and/oprkRIAYLs)of high dpteingi Wowawhasr e
d
proporti O“N%klé %ath@?tﬁ%fst{%gl gJ %psggeﬁ%ﬁ}( ugi 4 goglyrkéé?cgzaﬁér ilst o%e dgterm ne

usi ng 13C ccor ymer quence erm nati on:
Car bom- 13 NM8pdlyhieoigendeadigteriilhai assthy]l&em/cdfﬂem of a¥Bastiabowrjdopferabliper ei n by

reference in its entirety. Polyners prepare S th ocesses descri bed
herein find %ée@t Abput 3P, mpse praferedagt; | gt aﬁﬂwﬁhrvﬁg%hf Ppahd nof JEC taBn- ol ded
parts, fil A Cgreféi‘a Mok ﬁlo?@fﬂan%&lt%oﬂ%@éﬂt%t]“&r& 18R sontemt bf hQ

exanpl es inc u r pet bers and primary and secondary carpet backi ng;
slit tape applPisosualinwils bc bt kegst tahoytalud i preferably st loast abbyattewerght poreens, sand

bags, fertll er an ool. cqvers, internediate bul k
cont ai ner pﬁﬁ@@"“?@nﬂ?ﬁ%@ny Hchmeé’?igll racighfy X’spunbonded, 20 melt bl own

and qnernobonded carded web applications such as disposable diaper liners,
fem ni ne hygi ene products, tarpaulins and tent fabrics, and hospital
garnents; appar el Thedpmezndsegolymers mede withshe atglypt systemsrafdhearesenit s,

bi cyele Shant ot £t AP UGnalitol Bl ad0UP Rl BichuichL I s BRKSIART, O her

out door sporlfwe I cations nd t ow ng
| i nes and rQmﬁeﬂ@l@i&[ﬂhllsﬁhhwwa’lﬁarrd’vehfold&glaﬁmlghcdistrﬂflllsloﬁLMQ/M@ usafligtof fences,
geogrids for soil stabjlization, jnjection nold ggpl i catigns such as

appl | ance pdtt bighsr thap abeittided, PERISRI 198 highshdap F‘B‘t"ﬁ WRerg erederrediy t ool s
and kitchen lﬁ%@a'ﬂ?{ﬁ%ﬁ t £9934 BthetiRésQMR hoﬁlﬂgh%r(iﬂ&d a3 QC@h%SaIQ)Uﬁrgoor

fur n| ture ant car seats, ice ers, yard equipnent; nedi cal
applicati Onsdlstmglulshed ty s$posglehe am@/mhﬁm exmrdctables contents. Often the xylene
extractables and/or the n-hexane extractables of these homo- and copolymers will
amount to less than about 2.0, preferably less than about 1.5, even more preferred
less than about 1.0 weight %. A general description of the procedure for
20 measuring the xylene extractables (solubles) is found in J. C. Randall, J. Poly.
Sci.: Part A Polymer Chemistry, Vol. 36, 1527-1542 (1998), incorporated herein
by reference in its entirety. Hexane extractions are performed by weighing the
polymer sample in a dried soxhlet thimble. Hexane is heated to reflux through the
thimble in the soxhlet apparatus. When the extraction is complete the solvent is
25 evaporated, and the sample dried under the appropriate vacuum. The amount of
extractables is determined by weight.The thimble containing the insoluble

polymer is dried in a vacuum oven and the weight of the recovered polymer is

determined.

30 The polymer compositions of the present invention are also characterized
by a relatively narrow molecular weight distribution. Their values of M,,/M, (as

determined by Gel Permeation Chromatography using polystyrene standards, see



30 other hospital and | aboratory devices; rigid packagi ng made by injection
nol ding, bl ow nol ding or thernoform ng such as nmargari ne tubs, yogurt

cont ai nerwoan@o2583 osures, comrerci al bottles and ready-t oPeatushoestis
containers; transportation WO 03/002583,PCT/ US02/ 18718 - 181 applications
such as autonotive interior trim instrunent panels, bunper fascia, grills
and external trimparts, battery cases; film applications such as snack
packages and ot her food packagi ng and filmlabels, packing tapes and

neutat i on® DSnR ORGSR HE RS dferBR et AR P aR,feh

il lustrated alg}ggug@feeg e,mg,%h@rﬂﬁﬁtab@lglzay_ enbodi nents, it will be appreciated
by those of ordinary skill in the art, that the invention lends itself to

many different variations not illustrated herein. For these reasons, then,

reference shoul d @a?al%dsfyséé%&?l){ rt]ﬁl lﬁvhe%n% a@@%%@ﬂ?g of &JQU@H%’B%O%?[?@QSES of

determ ning the tfue’sc esen I NV I on.

appensiant clp@ﬂymerblamemgl}ngﬂx eteampemﬂﬁﬂty asd idgioupecifidianciotavtid progyBne pat ent
practi ce, each of the features in any of the apéﬁndant clainms can 15 be

conbi ned wi tAOLEBER RSEPAEE AFAEE Ehe BIoseseH P Shtfaftverio MeYoha¥enad mai n
claim EXANr%r@rtd f%ll 1§§eﬁe§?fbﬁeﬁ VEtsOES R Yo ul\§ 565, 584 friaf Fafidlty !

ni trogen purg oXxes. vents were purchased from comm¥0| al
sources. Al wflgmmmralhd«rydb@ut 8% ésepufor kammple abe ngsuito sanimenzesioh dablerdd (G, r om

commer ci al sour ces, Th nmer ci al | al unoxane .(~ S urchased
Do A bamar v Petgnbiy, AR i meATHE droRLon 25 daneled oo

di methyl si | apgdi yhi sécuén& 3s %&Mimd%sn%eﬂﬂmﬁe%drhm@ foCPQOI tmhdedl chl ori de
was obt ai ned from comercial sources and used as recei ved. 30 WD 03/ 002583
PCT/ US02/ 18 Piymer] 8¢quence Determination: Carbon-13 NMR Method, Academic Press

New York 1978, incorporated herein by reference in its entirety.

Polymers prepared using the processes described herein find uses in all

15 applications including fibers, injection-molded parts, films, pipes, and wire and
cable applications. Non-limiting examples include carpet fibers and primary and

secondary carpet backing; slit tape applications such as tarpaulins, erosion
abatement screens, sand bags, fertilizer and feed bags, swimming pool covers,
intermediate bulk container (IBC) bags; non-woven applications for spunbonded,

20 melt blown and thermobonded carded web applications such as disposable diaper
liners, feminine hygiene products, tarpaulins and tent fabrics, and hospital
garments; apparel applications such as socks, T-shirts, undergarments, bicycle

shorts, sweat bands, football undershirts, hiking socks and other outdoor sporting

apparel; cordage applications such as mooring and towing lines and rope

25 applications; netting applications such as safety fences, geogrids for soil
stabilization; injection molded applications such as appliance parts in automatic
dishwashers and clothes washers, hand tools and kitchen appliances; consumer

product applications such as outdoor furniture, luggage, infant car seats, ice

coolers, yard equipment; medical applications such as disposable syringes and

30 other hospital and laboratory devices; rigid packaging made by injection molding,
blow molding or thermoforming such as margarine tubs, yogurt containers and

closures, commercial bottles and ready-to-eat food containers; transportation



Supported Metall ocene Catal yst System 1l In a 100 nL round bottom fl ask
racem c di net hyl sil anedi yl bi s{1-[2- nethyl, 4-phenylindenyl]}zirconium

di chl ori dwo(08/00583 g) was added to the above MAO sol uti onPC@/US2/R71F. 2 L)
and stirred twenty mnutes. The resul tagt. mxture 5 was filtered through a
medium glass frit funnel and washed with toluene (14 nL). To the conbined
filtrates was added dehydrated silica (4.0 g, Davison 948 Regular, 600C
dehydration). This slurry vvas stirred for tvventy m nut es then dried at 40
C for tvvom nut under 0. & Lot nt| h Liquid
evapor at ed am lfaﬁ o Pl%“ %S 13 4ffy (HEII 4ri %ﬁﬂn% SPar oA ecr)ef Fonour s
and 10 twentgfillswendrieRidira$ tnffh@aﬁypmwcebeda@a,t ﬁﬂmsipphaﬁtldr@CﬁiéBrz&dsr&‘éka l'i ght
orange, free flow ng solid (5.63 g). EXAMPLE 2 2-Met hy

4- ( 3- met hy| prakages an d’éh?éf@ Ba%%t%ldu@‘ﬁéla(bfb @a@m%@pﬁﬁr@m} PEgSEIBragnesi um

turnings (2. sg tlvégl%bel Ea%lé filat sTcHR it § Rsﬁi\la'lz'léﬁo (diethyl ether)

and stirred at Foom ure ernig t toform i'gnard sol ution.

In a separate fl ask, N| ClZ(PPh3)2 (1. 8 g, 2.8 mmmol) and

4- chl or o- 2- et hyl i nden 58 mml.) were dis i.n 150 of Et 20.
The Grignard sol uWPa?I %ﬁspﬁ (e §’és Benod Tsﬁps ‘Lcﬁ tﬂl&}i‘?trétﬁélngi’l owed to

SUI T OVEr Nl QlfergHe 19 bhitiulalehBoMNGRDTORI BE phieBed et ERE LIRS

slowy quenched with H2O to neutralize unreac Gignard. The
was subsequeskill yn theeatt.ethatvttehinvOition_leofls 1196l MChiamgy) Jiffaredt Nenatmlsirmed Wit h

saturated sa car.bonat e aqueous sol ut anic | s dried
with magnemﬂ %T‘#%Ff%‘na%rﬁﬁéggegls%n e?erﬁt?\/eé’&eﬁ ow‘gijgwdg\?g rtgt ®n. The
25 rgpmini ngap’p&%eduéiaiﬁ@ss f(lno/fﬁlﬁﬂsé%nbp detesrhinigp? 18 hrug 0dcdp® Enthe Ehrdéedd W th
hexane. Yield . Lithiumf 1-[Z-nmethyl,

4- ( 3- net hyl plhmlo)ll ndenl de] } 2-Methyl, 4-(3-nethyl phenyl)-indene (6.3 g,
28 mmol ) was dissolved in 30 100 nL of pentane. To this solution was added
11 mL of n-BuLi (n-butyl lithium 2.5Min hexane) and the reaction was
allowed to stir SAligdugh thé app@ﬂhhﬁﬂpﬁﬁﬁhﬂ&smé&@a@ﬁérﬁﬁﬁﬁ% ilPaddokianeé 18718 -

183 A yellowwhite solid precipitated fromthe solution and was coll ected
by frit filWVitaU-drpaigtriagttredadh ohhtha destires Huanypfiba Arpendpid|clpimg can g (9504 |

15 be combined with each of the features of other appendant claims or the main
claim.
EXAMPLES
20 All air sensitive experiments were carried out in nitrogen purged dry

boxes. All solvents were purchased from commercial sources. Aluminum alkyls
were purchased as hydrocarbon solutions from commercial sources. The
commercial methylalumoxane ("MAQ") was purchased from Albemarle as a 30
wt % solution in toluene.
25
EXAMPLE 1
Racemic dimethylsilanediylbis{1-[2-methyl, 4-phenylindenyl]}zirconium

dichloride was obtained from commercial sources and used as received.

30



D net hyl silanediylbis { 1-[2-nmethyl, 4-(3-nethyl phenyl)indene] } 5 Me2Si C12
(di chl orodi net hyl silane; 0.83 g, 6.5 nmol) was dissolved in 80 nm of THE
VWil e stiwoioago2sks t hi un{ 1-[ 2- et hyl, 4-(3-net hyl phenyl )i neemiute}/}s71{ 3. 0 g,
13 mmol ) was added as a dry powder and;f;he contents were allowed to stir

at reflux overnight. The solvent was renoved in vacuo and the residue was
taken wup in pentane and filtered to renove LiCl salts. The pentane was
renoved in 10 vacuo, and the crude product was isolated. Yield: 2.4 g (74
% Dinmethylsilanediylbis 1-[2-nethyl . 4-(3- | ph | )i ndenyl

z/?rconi umy di chl ori)ée DiS I't 4 Mt S @”ﬁ%t@s{%nﬁy ) i

1-[ 2- et hyl , 4- ( 3-1aes hyophenydyndnBetsh ﬁas¢<2raféemlc dirfeth Pisiareljylbieg -k ssol ved
in 50 mL of Et20. To this solution was added 3 nL of n- BuLi (2.5Min
hexane) and mgthyls cpheaylimglepy{jzirconfum diehlaride - %ﬁsg)t%%a@@élt‘ééhq%bove 35 C and
Zrcl4 (1.1 n was
stirred at %é% ?é‘ﬁrﬁp@r@%%gkﬁ%gﬁf&%%&%gﬁ’%ﬂgﬁ}%ﬁ@g i|X‘r£1m$/acuo and
t he resi due wasilteaddethrayghi amedibimegiass fiihfunsaell amiimhvdmithitbmemee(dmmlnpugh a

celite 20 packed frit t8 renove LiCl, caonce rited and coojed to Cto

i nduce cr ys]foalﬂllq samppid Mpies et éﬂ%f‘éi df sBfea (el reacRyIzon 36 r wer e
I sol at ed. 6 Hel\Ririibh), FHBRAHE daVBliRleli 0P NG it RintRds M¥stem 2 25
In a 100 nL r%lu %ottome }Flés 23“ met hylrg}lel (fnedl ;I bi s{le[ - met hySI , 4-(3-

met hyl phenyldriedcerd@l §G Zorr tmmrrunrmteh uhdiqrrvadeur(loc)romotg)y weapogaidredntilahe he above
MAG-t ol uene sol tion | rr n resul tant
mxture wadi% ?@PB@Q%%@JB%P g tﬂﬁ?ﬁﬁ’o%ggwﬁ R84 wi th
tol ugne (14 tWehty twg%inﬂ%scm's{i%rﬂceﬂ |chfa§}£s€ﬁ1a§‘@c§v@§'dj§§ja tghysthatectresi | i ca
(4.0 g, Davison 948 30 Regul ar, 600C dehydration). This slurry was stirred
for twenty rAowingsolid Geid g)dr i ed at 40 C for two mnutes under vacuum on a
rotary evaporator until the |liquid evaporated and then the solid was
further dried a total of about 2 hours and WD 03/002583 PCT/ US02/ 18718 -
184 twenty nine mnutes. The supporE)edNnHLIaByst was recovered as a reddi sh
orange, free flowi ng solid ) . E 3.5 2-Methyl,

4- (3, 5-di met hyl phenyl ) - i ndp%ngl 2 -(3- methylphenyl) indene

15 3-Bromotoluene (10.0 g, 58 mmol) and magnesium turnings (2.0 g, 83

mmol) were taken up in 150 mL of Et;O (diethyl ether) and stirred at room
temperature overnight to form the Grignard solution. In a separate flask,
NiCly(PPh;); (1.8 g, 2.8 mmol) and 4-chloro-2-methylindene (9.5 g, 58 mmol)
were dissolved in 150 mL of Et;0. The Grignard solution was added dropwise to
20 this solution and allowed to stir overnight at reflux. After overnight stirring, the
reaction was slowly quenched with H,O to neutralize unreacted Grignard. The
solution was subsequently treated with 100 mL of 10% HCl(aq), and neutralized
with saturated sodium bicarbonate aqueous solution. The organic layer was dried
with magnesium sulfate and the solvent removed by rotary evaporation. The
25 remaining residue was loaded onto a silica gel column and eluted with hexane.

Yield: 6.3 g (48 %).

Lithium{1-[2-methyl, 4-(3-methylphenyl)indenide]}
2-Methyl, 4-(3-methylphenyl)-indene (6.3 g, 28 mmol) was dissolved in

30 100 mL of pentane. To this solution was added 11 mL of n-BuLi (n-buty! lithium;

2.5M in hexane) and the reaction was allowed to stir 5 hours at room temperature.



4- Chl oro-2-net hyl i ndene (8.9 g, 54 mmol) and N C12(PPh3)2 (1.8g, 2.8 nmmol)
were dissolved in 150 nmL of Et20. 3,5-D nethyl phenyl magnesi um brom de
(10g, 54 wooB)oms3 Et 20 sol uti on was added to the sol uti onpramd/Sohes718 eact i on
was stirred overnight at roomtenperatyge. After overnight stirring the 10
reaction was slowly quenched with H2O to neutralize unreacted Gignard. The
sol ution was subsequently treated with 100 nL of 10% HCl(aq), and
neutralized wth saturated sodi um bi carbonate aqueous sol ution. The

organi ¢ | ayer s Aiiedso il b ARARASEUM du! LAKS A Lhe BRLNEN, e T emoved
by rotary evaﬁbra Pon.. The Pré Inirng resrdue was | oa ed onto a'silica ge
col um and dlltthiech Midtwashek &t .additidnalipeh@ne.SYi6ldg 6 04A4@p%0)Li t hi ung |

-[2-met hyl, 4-(3,5-di nethyl phenyl)indenide]} 2-Mthyl,

4- (3, 5-di net hyl phenyl )-indene (5.6 g, 23.9 nmmol) was dissolved in 80 nL of
pentane. To thi s SlcIRnYasIAHGs. oo Th-(Pnciybtichy Bdeded) SM 1 0 Rexane)
and the reaction ture. A white
sol i d5s pr eci pi t at edefSiGm(dichlotodimethpliilams 083 .6 @tndly was idissolived in 801 on and

washed with addi.t ] entane. Yield. 4.5 80 99 . : .

Di et hyl si | dnkar ﬁ*ﬁ‘un?{\’h € [ SUTRg ik l,unhil(é:s@tgvﬁe‘gﬁij%wgmwlﬁa‘émel} 25
Me2Si C12 (1.3 09 19.rAmBlRak 81 £ S&9 poSflict BnPlhe Tonthts Wik WidW&i toSkik " I'i NQ,
lithium{ 1-]2-methyl, "4-(3,5-di nmet hyl phenyl )i ndenide] } (4.5 g, 18.7

mol ) was addeeflixsovarmdglyt. phacdelvenindas femoyed irenaosowed cheaebiduwewas taken | r
overni ght at room.tenpe ure. The sol vent removed in vacuo.and the
est dua was PaleRNE PR DUHES e aRavs Lol nberamne AR 3 e
pent age was vagi®\wad thecrud®Opré@edi dvab dsoydt&d. dyrid: Daky (e e solid (4.23 g, 87
% . WD 03/002583 PCT/ US02/18718 - 185 Dinethylsilanediylbis {

1-[2-nmet hyl, 4-(3,5-dinethyl phenyl)indenyl] } zirconium dichloride

D et hyl si | anedi vl [ 2- ] 2 BN y1:).1 el } (4.23
g. 8.0 mmol) ftj,l a elb%s Jrtdethyl, ”Fﬁ / 1 egl .15,09,@ T of
n-BuLi 5 (2.5Min hexane) was addelichsrideal | owed to stir at room
tenperature for 2 _hours. After this tinme, the solutign was gooled to -35 C
and 2r C14 (1.58 Pty iiiordyiBisd-laversldhd-menslabenydndanel @t ecbn
tenpgsature mlgg%tmgs%lvemsé%wsﬁigtzbngfrho frhenbmvacthdded $acHe and the

residue was taken up in a mxture o yl ene
BuLi (2.5M in hexane) and stirred for 3 hours. The solution was then cooled to

-35 °C and ZrCly (1.1 g, 5.9 mmol) was added as a dry powder and the reaction
was stirred at room temperature overnight. The solvent was removed in vacuo and
the residue was taken up in toluene. The solution was filtered through a celite
20 packed frit to remove LiCl, concentrated and cooled to -35 °C to induce

crystallization. Yellow-orange crystals of the racemic isomer were isolated.

Yield: 260 mg (8.6%).

Supported Metallocene Catalyst System 2

25 In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-(3-
methylphenyl)indenyl]}zirconium dichloride (0.058 g) was added to the above
MAO-toluene solution (6.74 g) and stirred twenty minutes. The resultant mixture
was filtered through a medium glass frit funnel and washed with toluene (14 mL).
To the combined filtrates were added dehydrated silica (4.0 g, Davison 948

30 Regular, 600°C dehydration). This slurry was stirred for twenty minutes, then
dried at 40 °C for two minutes under vacuum on a rotary evaporator until the

liquid evaporated and then the solid was further dried a total of about 2 hours and



chloride and pentane and filtered to renove LiCl salts. The filtrate was
then 10 concentrated and chilled to -35 C to induce crystallization. 0.23 g
(5.09% ofwpusmo2ssacen ¢ conmpound was obtai ned. Supported MeralSvcsene
Catalyst System 3 In a 100 nL round botf,om flask di nmethyl silanediyl bi s{
1-[2-nmethyl, 4- 15 (3, 5-di nethyl phenyl )i ndenyl]}zirconiumdichloride (0.061
g) was added to the above MAG-tol uene solution (6.74 g, 7.35 nL) and
stirred twenty mnutes. The resultant m xture was filtered through a

medi um gl ass_frit .funnel and washe it toluene (14 mL). . To the conbi ned
FT1trat os veebcuitt Bunyas at utcgrereherave § REured " shendybtes Sooc
dehydrat i on)freclUvaing kdlid §5.58§). stirred for twenty 20 m nutes, then dried at
40 C for two m nutes under vacuumon a rotary evaporator until the liquid
evaporated and then the solid was further dried a total of about two hours
and twenty six mnutes. The supportﬂggﬁgé%§st was recovered as a |ight
orange, free flowng solid (5.36 g)= LE 4 2- Met hyl,

4- ( 2-gret hyl phenyl) - i ndene 2MBihyiet-G| dine:tiyBpling])-ibdengnol ) and nmagnesi um
turnings (2.4 g, 102 mol) were taken up 1n 100 nL of Et20 (djethyl ether)
and stirred at rdbkhloredpegthylpdene (53-94gatr§h|‘r§“‘?lé and HAGIHB ks é‘n%&dz-gol uti on.
In a separate fla Hely ) 21( 168 23 8 IR .

4- chl or o- 2- nrg;[nlgli)l ?Jr%aﬁeﬁfe?ss%. glpqgg ﬁlTIfol%f Eg\gi e3’gi ssoth\)/yfls@a?%lm??%esﬁmof Et 20.
The G i gnar cbremidet {10y, Bdsmadiieas drt,Qpwolagort ovast d&tidsd gol the isolutianmchnél thewed t o

stir overnight at reflux. After. overnight stirring, the 03/002583
PCT/ US02/ 18 7°83°ton 135 tated: pYsnighlsatsiot E‘/‘“&’G%‘Eﬁegﬁl\ﬁl OKEPEEB! SHTRSUPF al i ze

unreggt ed Gﬂe%ﬁh%as-r%wl}sghéﬁch%‘ WS HSO 8 aRuBaldeY uleSAd L drighid. ¥80 L of
10% HC1(aq) and neutraliZed wth saturated sodi um bi carbonate aqueous
sol ution. Thwlwiogawiscsubsgguentiarealed with MOtrhL ol J0%s HuMag i lahd tneutaglized he

sol vent was renoved, by rota vaporation. The r enmal ni resi due was
oaded ont o Wit paedtsefiel bieatbeARS Bhesiao (P RACERaRe Mhet Fb e "S° o7
% . Lithium it nfagnesidi klifatd a6 tieeioldnp hes yémovedesyi fdry levapdviidiy The

4- (2- met hyl phenyl )i ndene (5.3 &gldag mmol ) was dissolved in 10 100 nL of
pent ane. To KeHiRENRgHIasidus rivasaloadadaenio g Bliea glfcalumpy and Eutedhmith hexane.

15 Yield: 5.6 g (44%).

Lithium{1-[2-methyl, 4-(3,5-dimethylphenyl)indenide]}
2-Methyl, 4-(3,5-dimethylphenyl)-indene (5.6 g, 23.9 mmol) was

dissolved in 80 mL of pentane. To this solution was added 9.6 mL of n-BuLi
20 (2.5M in hexane) and the reaction was allowed to stir 4 hours at room
temperature. A white solid precipitated from solution and was collected by frit

filtration and washed with additional pentane. Yield: 4.5 g (80 %).

Dimethylsilanediylbis{1-[2-methyl, 4-(3,5-dimethylphenyl)indene]}
25 Me,SiCl; (1.2 g, 9.4 mmol) was dissolved in 80 mL of THF. While
stirring, lithium{1-[2-methyl, 4-(3,5-dimethylphenyl)indenide]} (4.5 g, 18.7

mmol) was added as a dry powder and the contents were allowed to stir overnight
at room temperature. The solvent was removed in vacuo and the residue was taken
up in pentane and filtered to remove LiCl salts. The pentane was removed in

30 vacuo to yield a flaky white solid (4.23 g, 87 %).



hexane) and the reaction was allowed to stir 5 hours at roomtenperature. A

yellowwhite solid precipitated fromsolution and was col |l ected by frit

filtrati owooanmssmshed with additional pentane. Yield: 4. ®cg/s87%9718 15

Di et hyl si | anedi yl bi s{1-[2-net hyl, 4-(Z2gsrethyl phenyl)indene]} Me2Si Cl12

(1.3 g, 10 mmol) was dissolved in 80 nL of pentane and 60 ml of THE Wile

stirring, lithiun{1-[2-nethyl, 4-(2-nethylphenyl)-indenide]} (4.6 g, 20

nmol ) was added as a dry powder and the contents were allowed to stir at
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renoved in vacuo, and the crude progigglbrid@s i sol ated as a viscous oil.

Yield: 3.5 g (69 %9. Dilithiumdi nethylsiTanediylbis{ 1-[2-net ha/l

4- ( 2- et hyl phenylI?EHFF@@HN?@?(}IY@%HQW@KY%ﬂéaiMImeﬁvlﬁlﬁP@Wé?W} @23

4- (2-nmet hyl p ' . 5 m«;;]| [ veg i 0 mL of
Et 20. To thié%ﬁ@gﬁ}aﬁfg}sﬁ%gﬁa}g@q H&n%ﬂgéo n- %L%Qﬁ?%éjﬁg# ﬁe?(zgr%? and t he
reacts on wag2&M awkekahe) whd addedrand allowed to Sthreat rémh wérmpdratoes fok 2| Homrsee d

t hrough a celjte-packed frit and the sgl vent  was reggved in _vyacuo to

pr Iodgce a f 1dsr thisi Yrae.dhe selutiovas caeled iR sk o e Hrbbintl afeg. 84 armols
id: 3.0 5 .
sol | sz(sszﬁio&%iaxz@ ?l\f?v?};'(ooﬁgﬁgﬁudang%ﬂ?ﬁ%éﬁﬁzéﬁ houﬁmfhe soly t}was

D net hyl si | anedi yl met enyl )i ndeny Zi rconi um
di chl ori de thed renmoveddn vetuoy sl therresldyd bias tdken up in a mixture of methylene

1-[ 2-net hyl , 4- (2- met hyl phenyl ) i.ndeni de 0g, 5.9 was djssolved in
80 i of Lt SIS Bbobuleotch (et "oty Tt el | BAF Vit trsates c1a
(1.379, 5. LoMBRtatedand cHIIKIROVERIC RNHdbRQryRARLARA. 1BS g g.@%%@fjplﬁé room
tenperature overnight. The solvent was renoved in vacuo and the " residue
was taken upaeemicebmpaend Wiseobsaihedi on was filtered through a celite packed
frit to renove LiC, concentrated and cooled to -35 C to induce

crystallization. Yellow orange crystals of the racem c isonmer were
isolated. Yield: 220 ny S@E‘B’I@EﬁtﬂmpﬁCe@lM{Sth@f’ene Cat al yst System 4
In a 100 nL round_bot.t.em { ! ask, di hyl si L.anedi, V| bi -[,2- |1, 4- ( 2-

qn 1&)8 .m]t round% :E{gzﬁ? Hask dln(eggydék?la?&vﬂb\é%{%—a[g%%ﬂ)ﬂ 41-

met hyl phenyl )i ndenyzf] zirconrum | oride 0 the above
15 (3,5-dimethylphenyl)indenyl]}zirconium dichloride (0.061 g) was added to the

1V

above MAO-toluene solution (6.74 g, 7.35 mL) and stirred twenty minutes. The
resultant mixture was filtered through a medium glass frit funnel and washed with
toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,
Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty
20 minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator
until the liquid evaporated and then the solid was further dried a total of about two
hours and twenty six minutes. The supported catalyst was recovered as a light

orange, free flowing solid (5.36 g).

25 EXAMPLE 4
2-Methyl, 4-(2-methylphenyl)-indene

2-Bromotoluene (8.8 g, 51 mmol) and magnesium turnings (2.4 g, 102

mmol) were taken up in 100 mL of Et;O (diethyl ether) and stirred at room
temperature for 4 hours to form the Grignard solution. In a separate flask,
30 NiCly(PPhs), (1.8 g, 2.8 mmol) and 4-chloro-2-methylindene (8.4 g, 51 mmol)
were dissolved in 300 mL of Et;0. The Grignard solution was added dropwise to

this solution and allowed to stir overnight at reflux. After overnight stirring, the



15 MAO-tol uene solution (6.74 g, 7.35 n.) and stirred for twenty m nutes.
The resultant m xture was filtered through a nmediumglass frit funnel and
washed wiwb o3padssene (14 nmL). To the conbined filtrates wasTABIBB718
dehydrated silica (4.0 g, Davison 948 ,Regul ar, 600C dehydration). This
slurry was stirred for twenty mnutes, then dried at 40 C for two m nutes
under vacuumon a rotary evaporator 20 until the liquid evaporated and then
the solid was further dried a total of about 2 hours and thirty two

m nutes. The orted ¢ | vs r ver e a or free
fl ow ng sol irgg(%{gf%‘ﬁgsg%? W@@%LCEGW@ glgﬁlett h%ﬁ%,trgﬁ%e( EI?%%%‘? ;91” ngﬁra)gﬁ;hﬁdene
2- Et hyl phenydobitiomi Wi {ubSedlieitly 4Batedr®tith FOUImIBGM B HCK ay) indgrurdlifedg, 83

nol ) were taken up in 150 nmL of Et20 and stirred at roomtenperature for 4
hours to forith sgutigdgedim sispihonats aqpepus sebiigpal ke pr2aaig laygr ovas o3y 2 (1.8

, 2.8 mol);: e - i i d hssol ved
T 30‘)’3??'%?%5?%%39%3 iagﬁtélﬁ%édég%?‘%%g“&gvs&a%ydg)ﬁg ryo')BBm&g%&f ?ht% hi s
sol ut § on andrealalring eksidue vedsi lbadadeonto ghtilied geleddlumn aAfl teduted wathnhayate.
stirring, th}e;. ﬁfggcti was slowy quenched with H20 to neutralize
unreacted G (i & & fHefeaf ter the sol ution was WO 03/ 002583 PCT/ US02/ 18718
-188 treated with 100 nL of 10% HCl(aq), and neutralized with saturated
sodi um bi carbonat e aqueous sol ution. The organic |layer was dried with

magnesi um sul f at e andLithiemd bi[2-erethylad (2-methydphebylinderads) } evapor ati on. The

eane, " era 3 NI PSR Bl ceh TSk E PO 308 il i 1
4- (24t hyl pheowy nli bei@eatdsd. 2o Mas ¥lutioft- was edded! pBeny! of himsigne2(si6ng, 32

mmol ) was dissolved in 80 nlL of pentane. To this solution was added 13 nL
of n-BuLi (2hesmne)nardethgrresctiwndwas glowedidq isbh Sweairalal sopd te@pereiwre.5Ahour s at

wae ool | ect atftsype S PiekiPle@e 3R Rarbfof i vils'SYEted BHE Blicfe °n
Yield: 7.0 ganld9¥%hed Withatidiyibsdl lpenadé. Wibids4 6 gl 2 et hyl ,

4- (2- et hyl phenyl )indene] } Me2Sic 2 (0.82 g, 6.4 mmol) was dissolved in 80
m. of pentane and 50 ml 15 of THF. Wiile stirring, lithium{1l-[2-nethyl,

4- (2-¢t hyl phenyl) i pgenhfl8lanediFitss - [2-methyl, 4-(2-methylphenyl)indene]}
Me,SiCl, (1.3 g, 10 mmol) was dissolved in 80 mL of pentane and 60 ml
of THF. While stirring, lithium{1-[2-methyl, 4-(2-methylphenyl)-indenide]} (4.6

g, 20 mmol) was added as a dry powder and the contents were allowed to stir at
reflux for 4 hours. The solvent was removed in vacuo and the residue was taken
20 up in pentane and filtered to remove LiCl salts. The pentane was removed in

vacuo, and the crude product was isolated as a viscous oil. Yield: 3.5 g (69 %).

Dilithium dimethylsilanediylbis{1-[2-methyl, 4-(2-methylphenyl)indenide]}

Dimethylsilanediylbis{1-[2-methyl, 4-(2-methylphenyl)indene]} (3.5 g,
25 4.8 mmol) was dissolved in 80 mL of Et;O. To this solution was added 5.4 mL of
n-BuLi (2.5M in hexane) and the reaction was allowed to stir for 3 hours. The
solution was filtered through a celite-packed frit and the solvent was removed in
vacuo to produce a flaky white solid, which was washed with pentane. Yield of
solid: 3.0 g (86%).
30



13 mol) was added as a dry powder and the contents were allowed to stir at
refl ux overnight. The sol vent was renpved in vacuo and the residue was

t aken up worspaessane and filtered to renove Li Cl salts. TIR€eTIES0L/887T¢8 Was
removed in vacuo, and the crude produgg; was isolated as a fluffy white
solid. Yield: 2.8 g (86% . 20 D nethylsilanediylbis { 1-[2-nethyl,

4- (2-ethyl phenyl)indenyl] } zirconium dichloride Dinethylsilanediylbis {
1-[ 2-nethyl, 4- (2 ethylphenyl)lndene] } (2 59, 47 mol) was dissolved in
50 nmL of Et20 , -

hexane) and th= S ot i
hours. After thls ti the solutlonhwa3n¢ﬁoled to -35 C and ZrC14 (1 1 g,

4.7 mmol ) was added as gl wder . . The_reaction vvai‘y owed tQ warmto
room t enperat ure %@"&Jﬁ@”’%@ﬂ XI?I@&C‘?}VB’FSf{lldﬁtmetW omgt B?]i‘e(h)é&‘“@‘?qlil“e]} ed

through a g?' tg i dw%sr éhEsotl\‘Redr1ﬁ’@eﬁ%ﬁ%ﬁmo%ﬂ%8kﬁ%e§'® ?”?ﬂ‘%ﬁ@' ed to

-35 Ctoin tallization ow orange crystals o e racemc

i sonmes wer e sohitian ved .added Zi(d; (11¥0g, rﬁg9 BndYes a I [13vdeo 2aBthe PEITLi LGRS 18718
-189 Supporte tal |l ocene Cat al em5 In a 100 nL. round bottom fl ask
G et hyl o1 1 SHEER g1 Brost EPSTARE RYMTIEL 3hE BRSNS AR YRR S 86 um
dichloride (:fsi@@&1wad takes upsifhehe. Tﬁhes@&mﬁewamré&hﬂém S6d1d pAked 6- 74 9)
and stirred twenty mnutes. The resultant mxture 5 was filtered through a
medi um gl asdrif ta tenfiamenlaiClagvaconisitasdang @cmlctdotméﬁeO(mmnduqe cryJellizhiéorc onbi ned

fil dded deh | Da 4 600C
Hehydrat; omPelibi§4nbe WO S Bt hedn oisSpi Y isdThede Vi fea?d Fheeq ot 40

C forptwo miubgs under vacuumon a rotary evaporator until the liquid

evaporated and then the solid was further dried a total of about two hours

10 and thirty three m nutes. The supported catal yst was recovered as a

pi nk, free flow ng solig [ 6. : -k ly,

4- (2-isopropyl phenyl) - nFeRE> l}{E §1 gt i Ee (10 g, 45 mmol) and
magnesi um (2.4 ¢,Inl0000 mt@unumwomﬂmmamawlﬂmaemlm{1c[izemdnw1 de2her and

stirred at roo ra
metﬂ}lpﬁquf? m(}enyﬁ}zncomum dichloride (0.058 g) was added to the above

15 MAO-toluene solution (6.74 g, 7.35 mL) and stirred for twenty minutes. The

resultant mixture was filtered through a medium glass frit funnel and washed with
toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,
Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty
minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator
20 until the liquid evaporated and then the solid was further dried a total of about 2
hours and thirty two minutes. The supported catalyst was recovered as a salmon

orange, free flowing solid (5.34 g).

EXAMPLE §
25 2-Methyl, 4-(2-ethylphenyl)-indene

2-Ethylphenylbromide (10.0 g, 46 mmol) and magnesium turnings (2.0 g,

83 mmol) were taken up in 150 mL of Et,O and stirred at room temperature for 4

hours to form the Grignard solution. In a separate flask, NiCl,(PPhs), (1.8 g, 2.8

mmol) and 4-chloro-2-methylindene (7.5 g, 46 mmol) were dissolved in 150 mL

30 of Et;0. The Grignard solution was added dropwise to this solution and allowed
to stir overnight at reflux. After overnight stirring, the reaction was slowly

quenched with H,O to neutralize unreacted Grignard. Thereafter the solution was



overnight to forma Gignard solution. 4-Chloro-2-nethylindene (7.4 g, 45
nmml) and N Cl2(PPh3)2 (1.8g, 2.8 mmol) were dissolved in 150 nL of Et20
To this wevsaddesl t he Gignard solution and the reacti onpPeagser/is7ned
overni ght at room 20 tenperature. Aftegfggovernight stirring, the reaction
was slowy quenched with H2O to neutralize unreacted Gignard. The

sol ution was subsequently treated with 100 nlL of 10% HCl(aq), and
neutralized with saturated sodi um bi carbonate aqueous solution. The
organi c | ay S i n sul f | t renmoved
by rotary e\%eﬁ}cl)gr%a f{énﬁﬁTﬂqe rfe@?n?@gﬁg}és ug&\ﬁ/\gig gldgéc%)lrl\ geraasos Tca 25
gel col um @Hichredrateedquédud dotutdne Théi eﬂgdmc4la4exg v\(a39&ﬁed hatithhimaghésium
1-[2-nmethyl, 4-(2-isopropyl phenyl)i ndenl de] } 2-Methyl, . .

4- (2-i sopr oy ptsengthe sohvras avas rEmaovgd bYSOWﬁbP‘}ap\ﬂHéloai ﬁ&f‘onwm&resmem of
pent ane. To [ I ane) 30
and the reac‘%%golﬁa(\%gs&g(} ?gﬁ%‘%@a%ﬁﬁ% gnz?oﬁ]ﬁ%d glthr}ler?%%émﬁ%% 3171?2)5 A white
solidsprecipitated fromsolution and was collected by frit filtration and
washed with additional . O 03/002583

PCT/ US02/ 18718 - 190 Bire ; YRICF

4- (2-i sopr opyl phemexmd@@hhglpha@,aﬁaﬁage (716% % nzmzl)wgldxssmadm@ol ved in
80 nmL of THE While stirring, lit

4- (2-i sopr opylL plipenthnd. Tddhis deljitidpn Ms edcgzd lﬁﬁnB odfnrdBl)Ll (RaM adokxdngsind dry
powder and t to, stir, over n|

t ent
t enperat ure. n%ﬁgcg%qeg'éi?lw i tP é{%é\gamﬁ At {ngh}g’ﬂg’ﬁ{,aﬁf rysfé?‘dd@ g?e?é’ lif aken up

in peatane giecipitdté® fdch EElUEGTANE wds @olleatd b Eneﬁlﬁ_@tﬁtsraam washddewyed in
vacuo to yield a flaky white soli é/ % . Dinethylsilanediylbis {

1- [ 2- net hyl addlt(olea]imﬁﬁﬁﬂépylﬁﬁe'/r&g)@iéényl] } zirconium 10 dichloride

Di met hyl si | anedi yl bi s{1-[2-methyl, 4-(2-isopropylphenyl)indene]} (2.1 g,
3.8 mml) was dissolved in 60 nlL of Et20. Wile stirring, 3.0 nL of n-BulLi
(2.5M i n hexane) Dinsctiydsiemedintbigl {{0wrsth{l04-§2ethydphenplgindérifper ature for 2
hours. After this tine, the solution was cooled to -35 C and ZrCl4 (0. 88
g, 3.8 nmmol) 15 wW4&2SithdA 83800 Ammakavas disseived i 80 %ﬂ?ftr@ﬁﬁéﬁa?%é%mlor 3
hourss The t i C aken up
Tt ar ooy e P e R 2 o I R DR $9P v Li
salts. The fi3 mlnaﬂ)awmsslddétbas a dry powder and the contents were allowed to stir at

reflux overnight. The solvent was removed in vacuo and the residue was taken up
in pentane and filtered to remove LiCl salts. The pentane was removed in vacuo,
and the crude product was isolated as a fluffy white solid. Yield: 2.8 g (86%).
20
Dimethylsilanediylbis{1-[2-methyl, 4-(2-ethylphenyl)indenyl]}zirconium
dichloride
Dimethylsilanediylbis{1-[2-methyl, 4-(2-ethylphenyl)indene]} (2.5 g, 4.7

mmol) was dissolved in 50 mL of Et;0. To this solution was added 4.4 mL of n-
25 BuLi (2.5M in hexane) and the solution was allowed to stir at room temperature
for 2 hours. After this time, the solution was cooled to -35 °C and ZrCl, (1.1 g,
4.7 mmol) was added as a dry powder. The reaction was allowed to warm to
room temperature and was stirred overnight. The solution was filtered through a
celite-packed frit to remove LiCl, concentrated, and cooled to -35 °C to induce

30 crystallization. Yellow-orange crystals of the racemic isomer were obtained.

Yield: 170 mg (5.2%).



concentrated and chilled to -35 Cto induce crystallization. 0.34 g (13%
of pure racem c conpound was obtai ned. 20 Supported Metall ocene Catal yst
System 6 WD 0a/002383 ni. round bottom fl ask di net hyl si | anedi ylPloirafstz/j24isret hyl ,
4-(2- isopropyl phenyl)indenyl]}zirconiyg.dichloride (0.063 g) was added to
t he above MAO-toluene solution (6.74 g, 7.2 nL) and stirred twenty

m nutes. The resultant 25 m xture was filtered through a nediumglass frit
funnel and washed with toluene (14 nmL). To the conbined filtrates was

added dehydrated silica (4.0 Vi Son Reaul ar . .600C dehydrati on).
This slurry was stirred ct %@1&9&15 M2d at 40 C for two
m nut es under vVaqyum @ma foh@bytte IRk AirEthilsilardedtyisis { I-[ Xty B Via@or at ed
and then the solid was further dried a total of-about two hours 30 and

]'Evvent%/l two rthipkeayDindensdligpepnicn dishlorige(ONRd gewyerddad 48 el abgNe orange,
2 ot hyt . A Y5ShlolenR s h (6 pD i R Bl s Th e it rbrd

2- br osrobi phemysl fil{elddl throuvgB amedipmvgias frinfidee dndgedshed with tdenendl 4ahl i et hyl
ether and allowed to stir_overnight at reflux to._ .5 forma G.gnar

sol ution. 4-Khitkr 6ombingd Hlmaitgeyes @63%1 gehvisatadrpilican it g Qxlmgjlg (1.5 g,
2.3 mmol ) weg &y See-redet ré'tﬁg).;%hig)fsl Qs Eﬂﬂ‘e?ﬂf‘)lg BRE Ay frﬁfﬂ{xéé&,' Hn Was

added and the Tteaction was stirf overnight at reflux. After ‘overnight

stirring, thiriededctli U foasyes nowhtygs quésrchaedumi drha H2t@ry evapeudtoralmtdethe
unreacted G,ignard. The sol ytian subsequent | reat 1th 100 nL of
10% 10 HCL( i VR T ﬁll!’f%ghw%ﬁ W&y E‘F‘gf"reg"%%ﬁ@tt?}ﬂf %f%’é’%gﬁ%g’%uréqueous
solupon. Tha @irgaMN& hinees. VaR fippSted\tdthlySane $ddaveed|dsad pinkNeet he

sol vent was renoved Dby rotary evaporation. The remaining residue was

| oaded ont o fowing sedad @el7 ol um  and eluted with hexane. Yield: 3.9 g
(3299 . 15 Lithium{ 1-[2-nethyl, 4-(2-biphenylyl)indenide] } 2-Methyl,

4- (2- bi phenyl yl)-indene (3.9 g, 14 mol) was dissolved in 100 nlL of
pentane. To this solution was adde®&XAMPILE 6f n-BuLi (2.5Min hexane) and

the reaction was allowed to stir 4 hours af roomtenperature. A white solid
precipitated from sol uti onz-M&hylad-Q-#o ¢ CRCfiltrati on and washed

Wi thys 2-Isopropylbromobenzene (10 g, 45 mmol) and magnesium (2.4 g, 100

mmol) were combined in 200 mL of diethyl ether and stirred at room temperature
overnight to form a Grignard solution. 4-Chloro-2-methylindene (7.4 g, 45 mmol)
and NiCly(PPhs), (1.8g, 2.8 mmol) were dissolved in 150 mL of Et;O. To this
was added the Grignard solution and the reaction was stirred overnight at room
20 temperature. After overnight stirring, the reaction was slowly quenched with H,O
to neutralize unreacted Grignard. The solution was subsequently treated with 100
mL of 10% HCl(aq), and neutralized with saturated sodium bicarbonate aqueous
solution. The organic layer was dried with magnesium sulfate and the solvent was
removed by rotary evaporation. The remaining residue was loaded onto a silica

25 gel column and eluted with hexane. Yield: 4.4 g (39%).

Lithium{ 1-[2-methyl, 4-(2-isopropylphenyl)indenide]}

2-Methyl, 4-(2-isopropylphenyl)-indene (4.4 g, 18 mmol) was dissolved in

80 mL of pentane. To this solution was added 7.0 mL of n-BuLi (2.5M in hexane)

30 and the reaction was allowed to stir 4 hours at room temperature. A white solid
precipitated from solution and was collected by frit filtration and washed with

additional pentane. Yield: 4.0 g (90 %).



20 additional pentane. Yield: 3.0 g (769 . Dinethyl sil anedi yl bi s{
1-[2-nmethyl, 4-(2-biphenylyl)indene] } Me2Si Cl2 (0.67 g, 5.2 mmol) was

di ssol vedwpre3@@ssd. of diethyl ether. Wile stirring, |itmrcandsodig72s met hyl,
4- (2- bi phenylyl)indenide]} (3.0 g, 10 .nsp)) 25 was added as a dry powder
and a few drops of THE were added to catal yze the reaction. The contents
were allowed to stir overnight at roomtenperature. The solvent was
renoved in vacuo and the resi due was taken up in pentane and filtered to
remove Lid saltsp, N3 . a flaky white
solid. Yield: 2.3g S 3

Di met hyl si | anedi yIt/IbQSiCbl(l[Q-gr@thyhmolﬁ) \(vé’s Idlspdflee“dllnylf;)(] nﬂemaYIIHF zWthgleni um

7 St UaBSTISSINT FsbinaBbflaeudiden OB YRR L o
n-Buli (2. 5M,,addeqheXans) p%&e@&ﬁﬁ&e%ﬂt&até Q\ét%dali&we?it {o sttt oveRPRt at
tenperature for 0.5 hours. After this tine, the solution was cooled to -35
C and5Zr C14 room8gmyperadird. ﬁ‘tlmls@lvvaISWamdmde@ndvaxlllb@mé(ﬂhd Esslue waattakeaom

tenperature for 3 hours he sol vent d in vacuo gnd the
o e e Yk ReY A B SoeRovidan] Pk, T eene Yar Bt dfe and

filtered to yRu®¥Lyikldd fl88! White soi@ (Rillg uabe. was then concentrated 10 and
chilled to -35 C to induce crystallization. 0.22 g (7.5% of pure racemic

i soner was isolated. Supported Metallocene Catal yst System 7 In a 100 nmL
0 A

round bottor fI g 15

bi phenyl yl =-- : ~ vk g dtopponyiphieriyDihden .==-' "ot he above
MAO- tjpl uene sol ution (5. 68 g, 6 dIEhlmqa]e and st| rred tvventy m nut es. The
resultant mxture was filt t hrough a umglass frit funnel and

washed with tol ue‘ﬁéneﬂ(l}iliﬂ@eﬁlll’}blsﬁ’fdztfﬁ‘éthtf]@r‘itﬁzrté‘tprt’w phegy Bindgpg] } é@lde%l
dehydrat ed %k'xﬁﬁgt %N%?d@sm%vtns@@m@%?tﬁﬁ U%fm sﬁgg-n Q%ftcaﬁ Th' s

slurry was stirred for m nut es drie
m nut es undeR.5Mdn bhexann) avas adcwd)and\edalpwedtt@stlnmtrobmttétaperlanmufcnl 2eh/cammr at ed

SRR EICE S RRTEC R T BT
15 was added and allowed to stir at room temperature for 3 hours. The solvent was
then removed in vacuo and the residue was taken up in a mixture of methylene
chloride and pentane and filtered to remove LiCl salts. The filtrate was then
concentrated and chilled to -35 °C to induce crystallization. 0.34 g (13%) of pure
racemic compound was obtained.
20
Supported Metallocene Catalyst System 6
In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-(2-

isopropylphenyl)indenyl]}zirconium dichloride (0.063 g) was added to the above
MAO-toluene solution (6.74 g, 7.2 mL) and stirred twenty tninutes. The resultant
25 mixture was filtered through a medium glass frit funnel and washed with toluene
(14 mL). To the combined filtrates was added dehydrated silica (4.0 g, Davison
948 Regular, 600°C dehydration). This slurry was stirred for twenty minutes, then
dried at 40 °C for two minutes under vacuum on a rotary evaporator until the
liquid evaporated and then the solid was further dried a total of about two hours
30 and twenty two minutes. The supported catalyst was recovered as a light orange,

free flowing solid (5.56 g).



solid (4.58 g). 25 EXAMPLE 8 2-Methyl, 4-(4-biphenylyl)-indene

4- Br onobi phenyl (10 g, 39 nmol) and magnesium (2.0 g, 83 mmol) were

conbi ned wo 030®2588. of diethyl ether and stirred at room t @cparsat/is7es
overnight to forma Gignard sol utionjg4-Chloro-2-nethylindene (6.4 g, 39
mmol ) and 30 Ni C12(PPh3)2 (1.8g, 2.8 mmol) were dissolved in 150 nL of
Et20. To this was added the Gignard solution and the reaction was stirred
overnight at room tenperature. After overnight stirring, the reaction was
slowy quenched with H20 WD 03/ 002% l!:J§02/ 18718 -193 to neutrali ze
unreacted Gignard. The solution was—s—@qﬂently treated with 100 nL of

10% HC1(aq), and neutral i zed2-Méitylsé{2biphesygipdidene bi car bonat e aqueous
solution. The o:Tgvlnl c layer was dried W th nmagnesi um suI fate and the
sol vent was agnesynt 63-8rg B BpeRlht 4-bromopirhepdndiOngnt? resplkertas

(2% . Uit i Qe gEfhsr O O P S S R el Y g0 ©

4- (4-bi phenyfo;&h) ai Gdgmed(ﬁulfﬂtl@ 493h|1m'042)mmshnﬂeae o(dlfécg i A3 8MmotiL aofl

pent ane. s added 7.5 f i n_hexane)

and the r ea ‘ir&ldﬂp é\;é@ QI f 8uwed PO tysre 4is (gt?(gma rﬂf(]%%éMpéﬁ ﬁFlgnarQ\ whi te
sol i d preci pohfgRdwhE s ! k! R ?éa@myi@swégokﬁr%at %deﬂayghft rdttrefﬂ'ukt atdron and
washed with additional pentane. Yiel .4 g (64 % . Dinethylsilanediylbis

{ 1-[2-met hydverIAgl(t4sth1ngeﬁ1pl yeagtiiond evae| sl<}wll/5qm®<t:mth( tbiz@?tcg neﬁtraélzmml) was
di ssolved in 80

4- (4-bi phen;}f’ﬂfﬁc lﬂgll?é }%@s uijgrtl If'fs %F?U‘ng treg%é ‘%’ajag&s mé*r?/f K6hder and

the gent ent SHORE®, ahd GwaHaliRISWith saMe4ted @bdiuat bic@®dhatt eAfes@! sW16tionl he
sol vent was renoved i n vacuo and the residue was taken up in pentane and

filtered to Therergenic jager was dded with magneswa sukdaie padrieeglvent vaggmnaved 20
yield a fla 4. I

1-[ 2- net hyl %4},8?%]1;' %V%ﬁ)rét I%Bll n ear%r&‘?]‘@'?S‘Azﬂeﬁg%ﬂ%‘?}é]d Ogl:?(ggls%irclg&gl dolumn

Di met hyl si | aanddblytedivich hekahrer¥iddl3.9 4(32%pi phenyl yl )i ndene]} (1.8 g, 2.9 25
mml ) was dissolved in 60 nL of Et20. Wile stirring, 2.3 nL of n-BuLi
(2.5M

15 Lithium {1-[2-methyl, 4-(2-biphenylyl)indenide]}
2-Methyl, 4-(2-biphenylyl)-indene (3.9 g, 14 mmol) was dissolved in 100

mL of pentane. To this solution was added 5.6 mL of n-BuLi (2.5M in hexane)
and the reaction was allowed to stir 4 hours at room temperature. A white solid
precipitated from solution and was collected by frit filtration and washed with

20 additional pentane. Yield: 3.0 g (76%).

Dimethylsilanediylbis{1-[2-methyl, 4-(2-biphenylyl)indene]}
Me,SiCl, (0.67 g, 5.2 mmol) was dissolved in 60 mL of diethyl ether.
While stirring, lithium{1-[2-methyl, 4-(2-biphenylyl)indenide]} (3.0 g, 10 mmol)

25 was added as a dry powder and a few drops of THF were added to catalyze the
reaction. The contents were allowed to stir overnight at room temperature. The
solvent was removed in vacuo and the residue was taken up in pentane and filtered
to remove LiCl salts. The pentane was removed in vacuo to yield a flaky white
solid. Yield: 2.3g (72%).

30



i n hexane) was added and allowed to stir at roomtenperature for 2 hours.
After this tinme, the solution was cooled to -35 Cand Zrd 4 (0.67 g, 5.2
nmol ) waswoaddextsand al | owed to stir at roomtenperature fPar/iBorems. The
sol vent was then renoved in vacuo and;fhe residue was taken up in a

m xture of methylene chloride 30 and pentane and filtered to renove LiCl
salts. The filtrate was then concentrated and chilled to -35 C to induce
crystallization. 0.093 (4 199 of pure racemc corrpound was obt ai ned. WO
03/ 002583 PCT/ USQ2. \ stem8 In
a 100 mL round ba Frethy ; i i

bi phenyl yl )i ndenyl ] }ZI rconl um di chI ordlaﬂoﬁ& 075 g) was m xed vm t h the above

MAC-t ol uene sol ution 8 nL) and stirred t )Eé(ze m_nut es.
Fosul Lant 5 m xt UrewHssinpdibist 1 Resd 4@@3preﬁw§ﬁ o 04 Gl and

\é\gf}cg?a}tMeghm‘?‘bt}qg%fl%%ﬁle%\%)-sﬁ%wgéf?oRegﬂ?qmtrl Bgtlﬁehy ?%l??on) Thi s

slurry was shihexad) fvas addedahyg alfowed ®sstir bhmom @mpechtat 0. Chbas. tAfier m nut es

under vacuum on.a rotary .evapor at un t he rated and then

the solid wdBisftipe-HaF sglufigy "‘é?st“t?f’gfi BfBSb dzzﬁ%‘m?@g& a}'%ﬁﬂéhws‘seven

m nutes. Thead%ékPQM £lﬁﬂ~éaatbas|tﬁ/§€ ro%ﬁteﬁﬁ)%&‘(@ré 98k Shodrs! GBdissReRi Ws theh " €€

flowng solid (5.2 , 4-(4-tert- butylpheblyl)-lndene
O

15 Magnesi urredved g,vawblarrdwtbb )esah@ wasttdwm -Upuh pinbixtwe bemetyteng 2blogide 94

| dded 1 200 ni ti
over i ght - at HaFPHRO B8 PUFRA 4° et SRt s AR e R soRER o naene
(15. 499, 9Aanmmhl)edafbd 39 @2& RiRRR} Zristalfizdion2 02208y Fosyestepdt secnvied in 200

m. of Et20. The Gignard solution was added and the reaction was stirred
over ni ght atisqre¢nwas. isalgteds t er overnight stirring, the reaction was slowy
quenched with H2ZO to neutralize wunreacted Gignard. The sol ution was
subsequently treated with 100 nL of 10% HCl(aq), and neutralized with

sat urat ed sodi um bi car borsaippoagd dbetallecene iGapalyst Syseeno7gani ¢ | ayer was dri ed

with nmagnesium sul fate and the sol vent y rotary evaporation.

The remaini ng restdudQad Iloéaﬁéﬁtt‘%}ﬁtf@s%\ﬁgf‘?tgl@énq glyélﬂﬁi}n& m?%y 2l ut ed

wi t h,hexane. bqﬁ‘léﬁkﬂd)n&leﬁyﬂ}zﬁr‘&grﬁm dichloride (0.058 g) was added to the above
MAO-toluene solution (5.68 g, 6.05 mL) and stirred twenty minutes. The resultant

mixture was filtered through a medium glass frit funnel and washed with toluene
(11.8 mL). To the combined filtrates was added dehydrated silica (3.37 g, Davison
948 Regular, 600°C dehydration). This slurry was stirred for twenty minutes, then
20 dried at 40 °C for two minutes under vacuum on a rotary evaporator until the
liquid evaporated and then the solid was further dried a total of about 2 hours and
twelve minutes. The supported catalyst was recovered as a pink-red, free flowing

solid (4.58 g).

25 EXAMPLE 8
2-Methyl, 4-(4-biphenylyl)-indene

4-Bromobiphenyl (10 g, 39 mmol) and magnesium (2.0 g, 83 mmol) were

combined in 100 mL of diethyl ether and stirred at room temperature overnight to

form a Grignard solution. 4-Chloro-2-methylindene (6.4 g, 39 mmol) and

30 NiCly(PPhs), (1.8g, 2.8 mmol) were dissolved in 150 mL of Et,0O. To this was
added the Grignard solution and the reaction was stirred overnight at room

temperature. After overnight stirring, the reaction was slowly quenched with H,O



Lithium{ 1-[2-nmethyl, 4-(4-tert-butyl phenyl)indenide] } 2-Methyl,
4-(4-tert-butyl phenyl)-indene (4.0 g, 15 nmol) was dissolved in 100 nL of
pent ane. Wo whdzsssol uti on was added 6.1 ni of n-BulLi (2.5Mdrrusodis7hexane)
and the reaction was allowed to stir 4;équrs at roomtenperature. A white
solid precipitated fromsolution and was collected by frit filtration and
washed w th additional pentane. Yield: 4.0 g (99% . WO 03/002583

PCT/ US02/ 18718 - 195 Dinethyl sil anediyl bi s{ 1-[2-nethyl,

e of | 7 issol ved
i n( 50t renr_ t » é F{ﬂﬁ?% L%nﬁ&g%a%q gﬁ}e%?;ﬁlﬁlgg a%tﬁgpﬁe%u?%%%%%wgvﬁbgso ve
4- (4-tert- buhklgs h@%/l—l)ﬂl@d): nind @fehitrdl#ze@ veith %urawﬂwo)iimmslcadadﬁate aguébudr y

powder and a few drops of THE were added to catalyze 5 the reactl on. The
contents wer® ‘510F10\?§@6 oFganig layer 3yas dgied w thapagnesivm adifhesolvetvag o) vent
was renoved d iltered
o remve. Li'Shotar ¥E R, baplRh e WARARKTE IR, W, RALE SR Sl

The csude oigelm@lmnh@adeﬁlthdhhe)einbi daelded.3 gahd¥tin and el uted with hexane.
Yield of product was 2.4 g (54% . 10 Dinethylsilanediylbis { 1-[2-nethyl,
4- (4-tert-butyl phenyl)indenyl] } zirconium dichloride

O methyl si | anedi yl bi s fighoh?t TRyl AckbiphtisBitenigheny! )i ndene] ) (2.4
g, 4.1 mmol) was diss ring, 5.6 nL of

n-BulLi 15 (2. 5M3-Metlsdatéd-bighendpiiéudeand5al ¢.oltmal) ses disselved om0

h f h | ed -3
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tenpepat ure dndrthe réh@ﬂdsls wag_laﬂo‘&@i Westr MBSurs ahRdnt eimpeeduieN A3dHie sand t he
resi due was taken (Eifl n a mxture of methylene chloride and pentane and

filtered to Presipiaied ifiom selutien armghevasiqollegted bxafit ifHuratioroard weshndr witkd and
chilled to C ) gation. Yield of product was 1.4 g
(46% as 1: 1%%1%%{1%?%%2%%2?2%%04%déh S0 isonmers. Supported Mtall ocene
Catal yst System 9 In a 100 nL round bottomflask a racem c/ meso m xture of
25

di net hyl si | anedi Ylndenyl ]} zi rconi um

di chiyori de (0. 03)81®’B5(03ﬂ7d§dsf90m§ﬂ1ﬁ) ala@vcﬁssM%@atlﬁlsm& 301 HIF O3 37 0,

stirring, lithium{1-[2-methyl, 4-(4-biphenylyl)indenide]} (3.4 g, 12 mmol) was
added as a dry powder and the contents were allowed to stir overnight at room
temperature. The solvent was removed in vacuo and the residue was taken up in
pentane and filtered to remove LiCl salts. The pentane was removed in vacuo to

20 yield a flaky white solid (1.8 g, 49%).

Dimethylsilanediylbis{1-[2-methyl, 4-(4-biphenylyl)indenyl]}zirconium
dichloride
Dimethylsilanediylbis{1-[2-methyl, 4-(4-biphenylyl)indene]} (1.8 g, 2.9
25 mmol) was dissolved in 60 mL of Et,O. While stirring, 2.3 mL of n-BuLi (2.5M

in hexane) was added and allowed to stir at room temperature for 2 hours. After
this time, the solution was cooled to -35 °C and ZrCl; (0.67 g, 5.2 mmol) was
added and allowed to stir at room temperature for 3 hours. The solvent was then
removed in vacuo and the residue was taken up in a mixture of methylene chloride
30 and pentane and filtered to remove LiCl salts. The filtrate was then concentrated
and chilled to -35 °C to induce crystallization. 0.093 g (4.1%) of pure racemic

compound was obtained.



m.) and stirred twenty mnutes. The resultant m xture was filtered through
a nmediumglass frit funnel and washed with toluene (7 nL). To the conbi ned
filtrat eswoasnedded dehydrated silica (2.0 g, Davison 948 pRagisoai8716$00C 30
dehydration). This slurry was stirred_fgr. twenty mnutes, then dried at 40
C for two mnutes under vacuumon a rotary evaporator until the liquid
evapor ated and WO 03/002583 PCT/ US02/ 18718 -196 then the solid was further
dried a total of about 2 hours and fifteen m nut es The supported catal yst
was recovered as a pinki Q Lid (e g) EXAMPLE 10 5
2-Methyl, 4-(2,3-di mathy|qu MR bl st 80 e (12.0 g, 64 mmol)
and magnesi um t urtai 930 M2, Bufd bBGomMMmk )dlmahyzlsﬂaieafylup{ li-fe-2efyhi4-@k Et 20
and stirred at roomtenperature overnight to forma Gignard solution. In
a separate fblglgqulyrk]qu@gy@}:mggzygum dg:hg)rldg @-07am®) )vaglﬁaxed with the above

4- chl or o- 2- ngt ,

Et 20. The GrqlﬁgAgr él?és?lg%ﬁ |1(%))g1I %&6 %d%]é% )3}1@%{}“{?%%{@&?# ?’%ﬁg“tgg ﬁ??gér%hléﬁ% al | oned
to stir ovemmughtwatﬁlfeea‘dl uhrougAfatmedmmegla‘ﬂsght funnlelr andyashetevittembtenon was

sl ow y quench H20 t 0 ne trallze r r The sol ution
was subseque(ﬁglr? X jlé’a‘thécfon\&?ﬂea H@Btewaéfa % S‘% &gﬂ&lﬁaﬁlsf”ied Wi th
saturated sogligug lﬁmaﬁaéd@)@@f%feﬁ%drﬁt%ﬁ%s mwtwmmzh%pmw fidu@%etheas dried

wi th magnesium s fate and the 15 sol vent “was renoved by ‘rotary
evapor at i on.driEdeatr&hiC fongve eshdes unds Vasadedon ampara esadorger gashl thel umm and

eluted with hex e 44 ym - 2- th 4(23
i ot hyl pheiins Frriemndsfaplid we sudpesend It eraof PROGNands 6o
28 mypl ) V\/astvxféhﬁfsﬁlvé‘@ﬂnmﬁgs | The Q@pp¥tc@icadBRt A6 rectRefeli a3 anHdﬂffsh%hW\/aS added
11 mL of n-BuLi (2.5Min hexane) and 3 nL of diethyl ether and the

reacti on wasfre floviad selid €x3%2)1 hour at roomtenperature. A yellow white
solid precipitated fromsolution and was collected by frit filtration and
washed with additional pentane. Yield: 6.5 g (99%. 25

Di et hyl si | anedi yl bi s{1-[ 2- et hyl , EKAMI{LEIBmst hyI phenyl )i ndene]} Me2Si d 2
(0.81 g, 6.3 rrrml) was dissolved in 40 M of E.Wile stirring, lithium
{1-[2-met hyl, 4-(2, 3-di met M BREA16HBY --u'w S 13 mol vvas added
as aldiry powder aMGglteﬁémté%ﬂéat1§‘1v@ﬂ@l)aﬁll%ﬁxé@ﬂ‘tbét}’éltrpmoh‘?nzﬁéﬁfK g 9

mmol) were added together in 200 mL of diethyl ether and allowed to stir

overnight at reflux to form a Grignard solution. 4-Chloro-2-methylindene (15.4 g,
94 mmol) and NiCly(PPh;); (1.5 g, 2.3 mmol) were dissolved in 200 mL of Et,O.
The Grignard solution was added and the reaction was. stirred overnight at reflux.
20 After overnight stirring, the reaction was slowly quenched with H,O to neutralize
unreacted Grignard. The solution was subsequently treated with 100 mL of 10%
HCl(aq), and neutralized with saturated sodium bicarbonate aqueous solution.
The organic layer was dried with magnesium sulfate and the solvent was removed
by rotary evaporation. The remaining residue was loaded onto a silica gel column

25 and eluted with hexane. Yield: 9.8 g (40%).

Lithium{1-[2-methyl, 4-(4-tert-butylphenyl)indenide]}
2-Methyl, 4-(4-tert-butylphenyl)-indene (4.0 g, 15 mmol) was dissolved in
100 mL of pentane. To this solution was added 6.1 mL of n-BuLi (2.5M in

30 hexane) and the reaction was allowed to stir 4 hours at room temperature. A white
solid precipitated from solution and was collected by frit filtration and washed

with additional pentane. Yield: 4.0 g (99%).



overni ght. The solvent was renoved in vacuo and the residue was taken up in
30 pentane and filtered to renove LiCl salts. The pentane sol uti on was

cool ed amao oalodzse3 crystal s of the product precipitated fr@ecrasorision.

Yield: 3.3 g (100% . WO 03/002583 PCTLWg02/ 18718 - 197

D net hyl silanediylbis { 1-[2-nmethyl, 4-(2,3-dinethyl phenyl)indenyl] }
zirconium dichloride D nmethylsilanediylbis { 1-[2-nethyl,

4- (2, 3-di et hyl phenyl )i ndene] } (3.3 g, 6.3 nnDI) was dlssolved in 50 nL of
Et 20. To this sol adg DM hexane) and
stirred for 3h015’tn¥el¥%§le : eerCI4(15
g, 6.3 mol) was Meded,a9.98 gi,r%pﬁmra)rwamdls‘sdﬂeed ﬁﬁGDIrﬁD ofvdisthsl etheed at

room tenperature overnight. The sol vent was n vacuo and t

osi due vas WAesNg dthigmiend: merhbél Bter STy Dinden gl ribaghSa cel i t e
packed frit h@, ohRYRY adédgad @%v@&%ﬁgeﬁﬁﬁ Wée ad@Sd tt)%aralr}%ce 10
crystal lization ovv- or an crys of e racen c iIsomer were

i sol ated. ‘fhelrehctid2 0Ty crierits Here Sllpwed t@dtli\/btﬂahighceneodfntterhpremtuﬁyst em 10
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m nutes. The resultant mxture was filtered through a mediumglass frit
funnel and vishaudebi hwas lodded wetq 4 diliea pel qrdumhend ehitéchwithfhickaneatréddwas
added dehydr at ed s lic 4, , Davison 948 Regul ar, 600C dehydration).
Thi s sl urry‘alé’ ds‘& YVF‘%%“T‘(gO(rSQ%\%Bnty 20 mnutes, then dried at 40 C for two
m nutgs under vacuumon a rotary evaporator wuntil the |iquid evaporated
and then the solid was further dried a total of about 2 hours and thirty
m nutes. The Himgdh 1B 2- 88 . eny I yzite

solid (5.53 g). 25 EXAI\/PLE 11 2- I\/bt h&lkhloﬁdéz 4-di rret hyI phenyl ) -i ndene

4- Bronmo- m xyl ene (15 g, 80 mmol ) and—&EgrRe€siumturnings (2.9 g, 120 mmol)
were taken up in Dﬁ&thﬁlsxmhediymﬂyl[zeﬁabyl Arr(d-t&t-rbntye;ﬂmeayl)mdam]} €npeas,at ure
overnight to form ignard sol ln a arate flask N C12 PPh3)2
(1.8 g, 2.84%b WBS)W%? ssplyed| By %rrﬁf n@ﬁﬁ @ sirrpgg 5-gElnphmyB

di ssqbved i noLaPidhexdhe) was added and allowed to stir at room temperature for 0.5 hours.

After this time, the solution was cooled to -35 °C and ZrCl, (0.96 g, 4.1 mmol)

was added and allowed to stir at room temperature for 3 hours. The solvent was
then removed in vacuo and the residue was taken up in a mixture of methylene
chloride and pentane and filtered to remove LiCl salts. The filtrate was then
20 concentrated and chilled to -35 °C to induce crystallization. Yield of product was

1.4 g (46%) as 1:1 mixture of racemic and meso isomers.

Supported Metallocene Catalyst System 9

In a 100 mL round bottom flask a racemic/meso mixture of
25 dimethylsilanediylbis{1-[2-methyl,4-(4-tert-butylphenyl)indenyl]} zirconium
dichloride (0.030 g) was added to the above MAO-toluene solution (3.37 g, 3.6
mL) and stirred twenty minutes. The resultant mixture was filtered through a
medium glass frit funnel and washed with toluene (7 mL). To the combined
filtrates was added dehydrated silica (2.0 g, Davison 948 Regular, 600°C
30 dehydration). This slurry was stirred for twenty minutes, then dried at 40 °C for

two minutes under vacuum on a rotary evaporator until the liquid evaporated and



Et 20. The Gignard solution was added dropwi se to this solution and al | owed
to stir overnight at reflux. After overnight stirring, the reaction was

sl oW y gquwoobma2s$D 03/ 002583 PCT/ US02/ 18718 198 with H2@crasezwal i ze
unreacted Gignard. The solution was syfsequently treated with 100 niL of
10% HC1(aq), and neutralized with saturated sodi um bi carbonate aqueous
solution. The organic |ayer was dried with nagnesium sul fate and the

sol vent was rem)ved by rotary evaporati on. The renai ni ng resi due was | oaded

5 onto a I | ut d 9
Li t hi un|l °! dicnr@]g Pgwils ?"l%ﬂ}frgrlg%#ﬁ?e}flb?]eﬂiﬂ ? |a&l§]feijtefnl%lpﬁgf(%%e 9
4- (2, 4-di ”Etshﬁﬂ)cﬂ&@&i{alyst nderRolekdd & a giBki¥ADfrde Wlnglssmt ¥8d g).i n 200 nL of
pentane. To this solution was added 19 nL of n-BuLi (2.5Min 10 hexane)

and 3 nL of diethyl ether and the reaction was allowed to stir 1 hour at

roomtenperature. A yellow white spkiQ pfgcigeitated fromsolution and was
collected by frit filtration and addi tional pentane. Yield: 11
g (999/() Di et hyl si | anedi2yMbihs1, 4-(2;3-Einraetihipitenyl)- 1ndene

4- (2, 4-di met hyl phenyl )i ndene 15 Me2Si C 2 (0.83 g, ol ) wa

di ssolved in 40 MB mmerﬂéym4(i2 Os&,ﬁﬂrmwg qthrnﬁmlum tuzmﬁg% &?;? 2. 96

4-(2, 4-di ”Etrﬁﬁélbgh%gﬁél ke equg]ZbO(I% of: Et%(? Efmogt)rredwﬁts r@tqgegnfﬁéraﬁlrgr y

powder and t ontents we to s overni ght.
sol vent was crvenng/lﬂdo formvaGugnaddolubienrlasi Sipm‘at@dhskalﬂ@”lz(ﬁﬁhj)ﬂ(l $en. &ne and

filt dt lts, Th | | d,. 20
whi te oryst APEoRmne Ay SaupemybaEnE | Leat TRSH LOF diranes B EPRCSr 3"
(10089 . Di matfy q‘h‘:@?ﬂaiﬂ AR A M e i T

} zirconium dichloride D nethylsilanediylbis { 1-[2-methyl,
4- (2, 4- di metstybpéreight 3 weng)ftgr qurrxlghtzarrglg, Gleaeaﬁmn)waméo%mg@mqmd in 50

m of Et20. Tg} hh(b ﬁo neutralil Olr}nr\é@ cf& arg %thﬁ solugon wa? sxll‘t}se(gq%gay thehexane)

and stirred P én cooled and Zr Cl4

(1.5 9, 6.3 vﬁ'iﬁDh()O ﬁﬂSoﬁHﬁz@ﬂ(H@aq@, fﬁhﬂmeﬂﬁmﬁiﬁﬂ wiftd sdttnatedaddiunbicarb@fatst i r red
at roomtenperature overnight. The sol vent was renmpved in vacuo and the
resi due was A98&2Y sobtion. 1BF eegric tpper Bgp Gricd Willh @agnesiwn sylfptgrandghca celite

30 pagcked frsbfvehp% grx@x@véd'@ rotf9NER {gfaagg.dtr@éewﬂenmhg%&aue 33s foddeq | nduce

crystallization | ow orange ¢ yst racentc | somer were
i sol ated. Yingd alsiliédQelroglundrbddd eluted with hexane. Yield: 6.6 g (44 %).

Lithium{1-[2-methyl, 4-(2,3-dimethylphenyl)indenide]}
2-Methyl, 4-(2,3-dimethylphenyl)-indene (6.6 g, 28 mmol) was dissolved
20 in 200 mL of pentane. To this solution was added 11 mL of n-BuLi (2.5M in

hexane) and 3 mL of diethyl ether and the reaction was allowed to stir 1 hour at
room temperature. A yellow-white solid precipitated from solution and was

collected by frit filtration and washed with additional pentane. Yield: 6.5 g (99%).

25 Dimethylsilanediylbis{1-[2-methyl, 4-(2,3-dimethylphenyl)indene]}
Me;,SiCl, (0.81 g, 6.3 mmol) was dissolved in 40 ml of THF. While
stirring, lithium{1-[2-methyl, 4-(2,3-dimethylphenyl)indenide]} (3.0 g, 13 mmol)

was added as a dry powder and the contents were allowed to stir at reflux
overnight. The solvent was removed in vacuo and the residue was taken up in
30 pentane and filtered to remove LiCl salts. The pentane solution was cooled and

white crystals of the product precipitated from solution. Yield: 3.3 g (100%).



WO 03/ 002583 PCT/ US02/18718 199 Supported Metall ocene Catal yst System 11
In a 100 nL round bottom fl ask di net hyl sil anedi yl bi s{1-[2-nethyl, 4-

(2, 4- di mawbyBpbesey/| ) i ndenyl ]} zi rconi um di chl oride (0.061 grTwess2/aided to
the above MAG-tol uene solution (6.74 _g¢;.7.2 nL) and stirred twenty

m nutes. The 5 resultant m xture was filtered through a nmediumglass frit
funnel and washed with toluene (14 nL). To the conbined filtrates was
added dehydrated silica (4.0 g, Davi son 948 Regul ar, 600C dehydration).
This slurry S i . dr.h-ed 40 for two
m nut es unde\rIB ‘ &—o E - tre -‘ % orated
and then the solid was further dr| eddlah[bﬁaal of about two 10 hours and
fifteen m nutes. The sup Ported cat al yst was recovered as a(ﬁ:l nki sh_red,

free flow ng sol |Iam(esh>és a@ydlymmzﬁnqbylz 464 prgimethylphenyljindene]} (3.3
4-(2,6-d I d
rrag(gnesi ulmrrfté’] )réljgggﬂ% ‘xﬁlg 5595%?%8% 56%8{@}22? gi@n%eiog&%n%%oadﬁgd tzgnand

stirred at rafothIe:rmeSrl\anmhe(ahe)arm stllrn(edrf6r3hodrsrThas&mgmwadtl&nlcubiedn In a
separate flask, N Cl2(PP nd 4-chl or Q- 2- net hyl i ndene
(8.9 g, 54 rfoip @ané(zapgs@ﬁvge%m me %?3 rapd ﬁwarF%Ft@m ution
was added drppwisRdLOrdoM {%nﬁf&dﬂﬁﬂe%@eﬁm tafﬁeo%‘?@nggla.& R-n%weﬁ n?VfJuB'a%t at

reflux. After overnight stirring, the Teaction was slowy —guenched with
H20 t 0 neut rthé irgsidugnwes tatked u@r ingiobuede. Thee saofient was fliksed Sudbsphgaieelitey

treated with 100 of 10% HCl (aQ), and neutr I|ze pth turated sodium
bi car bonat e piﬁg%[}jgt SO1 CEMYE. L%ﬁg S?Iﬁzﬁﬂtlr% ‘? if@r d g9 e'égéxlli tj% mﬁﬁﬁnesi um

sul fape and drPRalFSANGRNTY MBSV-6RABY gy dtils I it BHeY rR¥ARO i@ Nwerkh @solRed. €M Ni Ng
resi due was | oaded onto a silica gel colum and eluted with hexane. Yield:
4.0 g (32 %Yield: 2R ma ©I11%) 2- met hyl , 4- (2, 6- di et hyl phenyl )i ndeni de] }

2- Met hyl , 4-(2, 6-di net hyl phenyl ) -i ndene (4.0 g, 17 mmol) was dissolved 30
in 80 nL of pentane. To this solution was added 6.8 nL of n-BuLi (2.5Min

hexane) and the reacti onSupporatd Mitslldcens CatalystiSystetn B0 room tenperature. A

WO 03/ 002583 PCT/ USOZ/ 18718 -200
In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-

15 (2,3-dimethylphenyl)indenyl]}zirconium dichloride (0.061 g) was added to the
above MAO-toluene solution (6.74 g, 7.2 mL) and stirred twenty minutes. The
resultant mixture was filtered through a medium glass frit funnel and washed with
toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,
Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty

20 minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator
until the liquid evaporated and then the solid was further dried a total of about 2
hours and thirty minutes. The supported catalyst was recovered as a pink, free

flowing solid (5.53 g).

25 EXAMPLE 11
2-Methyl, 4-(2,4-dimethylphenyl)-indene

4-Bromo-m-xylene (15 g, 80 mmol) and magnesium turnings (2.9 g, 120

mmol) were taken up in 200 mL of diethyl ether and stirred at room temperature
overnight to form a Grignard solution. In a separate flask, NiCl,(PPhs); (1.8 g, 2.8
30 mmol) and 4-chloro-2-methylindene (13 g, 80 mmol) were dissolved in 100 mL of
Et;0. The Grignard solution was added dropwise to this solution and allowed to

stir overnight at reflux. After overnight stirring, the reaction was slowly quenched



yellow-white solid precipitated fromsolution and was collected by frit
filtration and washed with additional pentane. Yield: 4.0 g (100%.
D net hyl swbanmdisgs bis { 1-[2-nethyl, 4-(2,6-di net hyl phenylPrirnisened71§ 5
Me2Si C12 (1.1 g, 8.5 mmol) was di ssol \_/ﬁg_i n 80 mM of THE While stirring,
l'ithium {1-[2-nethyl, 4-(2,6-dinethyl phenyl)indenide]} (4.0 g, 17 mmol) was
added as a dry powder and the contents were allowed to stir at reflux
overnight. The solvent was renoved in vacuo and the resi due was taken up
i n pentane ang‘t (élter dtor wRenkane s

H

cool ed and wWhi ¢S 8¢ faélze YWCB?tC‘fﬁélgB?rgdﬁh? S?thé%l Pi tﬂtbéaqltepght?g%tfﬁt i on.

Yield: 1.7 gyiki8600 mLQﬂTm/'@)H@l(d i neliRhiszell With gattited)odium bicarbonate
4- (2, 6-di et hyl pheni/lg )i ndenyl ] q? zirconium dichloride
1

Di net hyl si | @quenvy|sofusiop. The @rmmgﬁyer wag @rleddwﬂemnmw)fatﬁcp@dé}le} (1.4
15 g, 2. \ B0, s added
2.2 nmL of mngglg)eﬂt w?l%g%ﬁﬁ‘%d lﬁg)r(%t% é)vaﬁzgjr %e ’I;o nlq-grrltlEl §81§ E{ \§@Stl r at
rooms t enperoatdls silitDgel Lot &nd e@uﬁtbemﬁhmemﬁd. Meield: he gs(69 ett)t on was cooled to
-3 Cand ZrCl4 (0.63 g, 2.7 mml) was added as a dry powder. The reaction
was allowed to warmto roomtenperature and was stirred overni ght. The
solution was filtered 20t 0¥ R thvE Ol it LaRctAfhd ndefligepmove Li d,
concentrated, and c M&%—Lnduve—l@gﬁr—gw—rmr@n Yel | ow or ange
crystal s of the r’ZaMethﬂ 4-$ydrelimevhy iphempb)-mdersd (1 1Yg,e2 8 md@D wag df@4béed

S orted I Cat al 12 25 | 0 d t. flask
di ety si | RGP b pestape? vha I SOTaion wag atsrol Ao A AT HARRI )
Zi rcoqi um d'}fé%&'} g 3(19LQﬁ‘fldlatly1vaﬁeraa9taeﬂe tQCHHE wad BRYReIVRHral HGRe SOl uti on

(6.74 g, 7.3 nL) "and stirred twenty mnutes. The resultant m xture was
filtered thrroqxghtemmr@mﬁglmﬁgwwmte felith@recapittedadioot salution angl wade (14

m). To the ¢ d.filtrates was drate SI|I

Davi son 948 Cﬁ@gﬁ?@% frgotlHEﬁa Wr”ﬁstl%(ﬁ)’mgfﬁ&g ET‘ltPreP D Ylestl r%é%‘%br twenty

m nutes, then dried at 40 C for two m nutes under vacuumon a rotary

evaporator until the I|_qU| d evaorat ed and then the sol i d was further

dried a total of Rimsthylsilancdy @ omgthy | o2 thdype i

forty. one m nutesy, S t cQV h

RS AR, nzgﬁteglqé@%(g gq ﬁ@t& ) Xk SRR @69191 3f Tfmf efliis
stirring, lithium{1-[2-methyl, 4-(2,4-dimethylphenyl)indenide]} (3.0 g, 13 mmol)

was added as a dry powder and the contents were allowed to stir at reflux
overnight. The solvent was removed in vacuo and the residue was taken up in
pentane and filtered to remove LiCl salts. The pentane solution was cooled and

20 white crystals of the product precipitated from solution. Yield: 3.3 g (100%).

Dimethylsilanediylbis{1-[2-methyl, 4-(2,4-dimethylphenyl)indenyl]}zirconium
dichloride
Dimethylsilanediylbis{1-[2-methyl, 4-(2,4-dimethylphenyl)indene]} (3.3
25 g, 6.3 mmol) was dissolved in 50 mL of Et;O. To this solution was added 5.0 mL

of n-BuLi (2.5M in hexane) and stirred for 3 hours. The solution was then cooled
to -30 °C and ZrCl, (1.5 g, 6.3 mmol) was added as a dry powder and the reaction
was stirred at room temperature overnight. The solvent was removed in vacuo and
the residue was taken up in toluene. The solution was filtered through a celite
30 packed frit to remove LiCl, concentrated and cooled to -35 °C to induce
crystallization. Yellow-orange crystals of the racemic isomer were isolated.

Yield: 700 mg (16%).



EXAMPLE 13 5 2- Met hyl, 4-(2, 5-di nmet hyl phenyl ) -i ndene 2-Brono- p-xyl ene (20
g, 108 mmol) and nmagnesiumturnings (4.0 g, 162 mmol) were taken up in 300
mL of Et 200aa@oz83rred at roomtenperature overnight to fremrmsaz/@iignard
solution. In a separate flask, N CL2(PPR3)2 (1.8 g, 2.8 mmol) and

4-chl oro-2-net hyl i ndene (18 g, 108 mml) were dissolved in 200 nL 10 of

Et 20. The Gignard solution was added dropwise to this solution and al | owed
to stir overnight at reflux. After overnight stirring, the reaction was

slowy quenched with 20 t ut ral i z ny.eagt ignard. The solution
was subsequently tre opfea M o ?mq, and neutralized with
saturated sodi umnbi qa0hbaDaband Peeems s dﬁxhé@lﬁylg_lt@xe@lslgﬁ@"{ilc[zhﬂ@tﬁyl vwas dried
with 15 nagne3|un1sulfate and t he solvent was renmoved by rota

evapor at i on.(2 ﬁh@meﬂéfmeﬁyla@de%]}a%om dighladde 6hPel &) swasu e%@eeetp ®8| utm and
| ut ed h 9 |
o Loc et hyt S SRA0-hEREseiBion 86.09, ity BRIy SARE) Mhthel. fe

4- (2, 5- di metrbydlpahemidtyreiwvid diterdddthtbugh alfedinml glase/dst ﬁimaddndexzhshedwwﬁﬁ) mL of
Et 20 and coal ed t To this soluytion was de 6.8 of BuLi (2.5M
in hexane) Anbern 4 @get Faﬁh%@naan%\xuﬁwatﬁ%wgﬁ of ﬁ%lmdraéﬁ shead0'e,

tenper at ur e.pNgnl gﬂzR(eéul%lr 96008C5d B atioMPSTHH %ﬁﬁ’llyv@vqs sﬂrr%@ i tR€nty HE and
added dropwise to the réaction and he contents were allowed to stir at
reflux 25 O\minmteghhen dhed atclOVéhtor wars nriputey exter NacuRICUON amotatymyapmiodue was
taken up in t nd filter to.re Li.Cl ane was
eroved: i n vl e fid Nagotaleddind e ST Besithet dinda w57 B6SH AR o G

col unp and egutLshdifidenB%aRs. The duphsrt&f cd@zil?ﬁli%s é8sveredBs d Mh o0
03/002583 PCT/ US02/ 18718 - 202 Dimethylsilanediylbis { 1-]2- net hyl ,

4- (2, 5- di metfrsel fisveng s9lidided$g)] } zirconium dichloride

D et hyl si | anedi yl bi s{ 1-[2-nethy|, 4- (2, 5-di net hyl phenyl )i ndene] } (2.8 g,
5.3 mol) was dissolved in 50 nL of Et20. To this solution was added 4.3 nL
5 of n-BuLi (2.5Min hexane) and SEXAM®LEor2 3 hours. The solution was then

cooled to -30 Cand ZrCl4 (1.2 9 5.3 nnDFT’mas .added as a dry powder and
the reaction was stirred2a¥ethybi-@eirilis & dpefi§ht . The sol vent was

remoyed in vacuo ﬁﬁ%mo-m-xylene (10.0 g, 54 mmol) and magnesium turnings (2.4 g, 100

mmol) were taken up in 150 mL of Et;O and stirred at room temperature for 4
hours to form a Grignard solution. In a separate flask, NiCl,(PPhs), (1.8 g, 2.8
mmol) and 4-chloro-2-methylindene (8.9 g, 54 mmol) were dissolved in 150 mL
of Et;0. The Grignard solution was added dropwise to this solution and allowed
20 to stir overnight at reflux. After overnight stirring, the reaction was slowly
quenched with H,O to neutralize unreacted Grignard. The solution was
subsequently treated with 100 mL of 10% HCl(aq), and neutralized with saturated
sodium bicarbonate aqueous solution. The organic layer was dried with
magnesium sulfate and the solvent was removed by rotary evaporation. The
25 remaining residue was loaded onto a silica gel column and eluted with hexane.

Yield: 4.0 g (32 %).

Lithium{1-[2-methyl, 4-(2,6-dimethylphenyl)indenide]}
2-Methyl, 4-(2,6-dimethylphenyl)-indene (4.0 g, 17 mmol) was dissolved
30 in 80 mL of pentane. To this solution was added 6.8 mL of n-BuLi (2.5M in

hexane) and the reaction was allowed to stir 2 hours at room temperature. A



t he residue was taken up in toluene. The solution was filtered through a
celite packed frit to renove LiC, and concentrated and cooled to -35 Cto
i nduce 1OworogobmB3i zati on. Yel |l oworange crystals of the razdarsozisisoner
were isolated. Yield: 60 ng (1.6% . Sygported Metal |l ocene Catal yst System
13 In a 100 nL round bottom flask di methylsilanedi yl bi s{1-[2-nethyl, 4- 15
(2, 5-di net hyl phenyl )i ndenyl]}zirconiumdichloride (0.061 g) was added to
the above MAOtol uene sol ution (6. 74 g, 7.3 mL) and stirred twenty

m nutes. The_ ,resu ant |.ass frit
funnel and vaéélﬁedw ?ﬁ()h rem ltgte\ii\?ff) ?luﬁqg eagt)é%nﬂlecﬁ%ddgg fﬁp}r-lgfag@gwas
added dehydraidedasiéd w@taaﬂdmﬁng,pem@aynaelrd 94% (Reg%b.ar, 600C dehydrati on).
This slurry was stirred for twenty 20 mnutes, then dried at 40 C for two

m nut es under vacuum on a rot ary evapor at or unt|I t he I|qU| d evaporat ed
and then the sol iRimgylsilg neihyl 4-62.66 Sl pndefelir s and thirty
S

free lowng sol (eTHCHR () gn@?ﬁ 341857 ?{%%ﬁo?sfff* VAR S M

4- (2, 3, 4- tri neatuiy] 1pf2emythy L lm@welméhﬁpmen?l)maehidy]}b(mrrg:)eer efendlvag, 50
mol ) and magnesi um t ur ni ngs 100 mml ) were taken up in 150 nL of

Et 20 and st .44dé@| aata %@ﬁwdere@miethatceméntsmrﬁ .aéjﬁweql &9 #tiyr #h rafley mﬁmga

ZOLET Io(r)(r;- 2-rre y |n %&a@r% &%—m‘m‘?(f ltv%g%jée so ve"cgf i%nﬁg’]lu r%ﬁaof Et 20.

The Gi gnar diilsatdita mmdwail(am;ﬁsl dhe pantase $od>ut1drhwss solad andnwlsitedcrasthlowed t o
stir overnigh reflux. Afte ove ni LT t he WD 03/ 002583
PCT/ U&02/ 1874 ftéhe proguctEerdRifatsd h‘}’&fﬁtedjk%&%\rﬁ’)t h H2O to neutralize
unreacted Gignard. The solution was subsequently treated with 100 nlL of
10% HC1(aq), and neutralized wth saturated sodi um bi carbonate aqueous
sol uti on. TheDonethylsidanediy s {lalS-rdetheld 4-(Riotdimethytpenyipmdenyl B riecomnun t he
sol vent was renoved by rotary evaporatjon., The 5 remai ni ng resi due was
| oaded onto a silica gel colum and @ﬁ@t‘—’&&ewm hexane. Yield: 5.5 g (44
% Li thiun{ 1- [Zamtbmnanédl@amalﬁ{ztrﬁmﬂt wtpMHﬁéthymﬁafymlﬂehe]}Z(th hyl,

(2 3 4-tri nmet hyl phenyl)-indene ? 1) wa

g, 2.7 mmol) was dissolved in 8 mL 0 EtZO To thlS solutlon was added 2.2 mL

of n-BuLi (2.5M in hexane) and the solution was allowed to stir at room
temperature for 2 hours. After this time, the solution was cooled to -35 °C and
ZrCly (0.63 g, 2.7 mmol) was added as a dry powder. The reaction was allowed to
warm to room temperature and was stirred overnight. The solution was filtered
20 through a celite-packed frit to remove LiCl, concentrated, and cooled to -35 °Cto
induce crystallization. Yellow-orange crystals of the racemic isomer were

obtained. Yield: 450 mg (24%).

Supported Metallocene Catalyst System 12

25 In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-
(2,6-dimethylphenyl)indenyl]}zirconium dichloride (0.061 g) was added to the
above MAO-toluene solution (6.74 g, 7.3 mL) and stirred twenty minutes. The
resultant mixture was filtered through a medium glass frit funnel and washed with
toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,

30 Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty
minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator

until the liquid evaporated and then the solid was further dried a total of about two



10 dissolved in 200 nL of pentane. To this solution was added 8.9 nL of
n-BuLi (2.5Min hexane) and 3 nL of diethyl ether and the reaction was

al | onwed twosBi002583 hour at room tenperature. A yell ow whi teTasb2/08718
precipitated fromsolution and was cohbdected by frit filtration and washed
wi th additional pentane. Yield: 5.3 g (97%. 15 Dinethylsilanediylbis {
1-[2-methyl, 4-(2,3,4-trinmethyl phenyl)indene] } M2SiCl2 (0.76 g, 5.9
nmol ) was dissolved in 40 ml of THE While stirring, lithium{l -[2-nethyl,
4-(2,3,4-tri ARN d adry
powder and tlﬁg}%%dc{) ﬁ?sA&\?elﬁgﬁa 1 glv}\l/gcf u§ %Or%td?crat a QO g%%o@g“‘?‘%ﬁgﬁﬁ

sol vent was draigey fide flowitgeotid 8189 ghe resi due was taken up in pentane and
filtered to renove LiCl salts. The pentane was renoved in vacuo, and the
crude product was isolated. Yield: 3.5 g (100 %9 . Dinethylsilanediylbis {
1-[2-methyl, 4-(2,3,4-trimethyl pheEmMpﬂJW] } zirconium 25 dichloride
D et hyl si | anedl ylbis { 1-[2-methyt5—24=(2,374-trinet hyl phenyl )i ndene] }
(3.59, 5.9 rrm)l) was di sgeMetyl,ida(250dimetlnflpliengD-indanet hi s sol uti on was

added 9.4 nL BuLi (2.5M ne nd,stirred for

sol uti on was theni] -Bruned- Xyil%‘e (g@g ?Qﬁﬂm%‘lgﬂd (pencsyim %“@1%1??31 %ggadded as
a dry pOV\Uermﬁl@Q Wer Eeﬁ(@ﬁtﬂl}pnn Honas, 8F'Et£®dan@t stirp&dMat %&ﬁr@wéfﬁnﬁ&er ni ght.
The sol vent was renoved i n vacuo and the residue was taken in tol uene.

The sol uti orPvgemigltitp fm@&mn@dghlmondmua@palp@cﬂ@&, NiGL(PPh3)x éln%ge2 Bid,
concentrated_an t 0. induc 0025 PCT, 1 718
-204 cryst al'™"? zgﬂn rIolozow- g‘ryaﬁéeenec(rlgﬁ ng\gﬁag he & §§sorl]¥eg/1l}¥s§§m E
isolaped. GfaltsD. 350 Grignaf dtionSu@paidee drdykiisd {ootengr@h@ﬁinadnyl&ulo&éat em 14 5
In a 100 nL round bottom fl ask di net hyl sj| anedi yl bi s{1- [t2 met hyl, 4-

(2, 3, 4- t ri mEPh§HiTpPsHYiEht At apRg }A4terc BYSTINEhHiSEHINS: i the Teertion3vay SMYadded to
t.he above %&fé'd“%ﬂﬁ& djtt'oor?le&@ahé? gnreZict d ”ﬁ}l ﬁ S’Pﬂer ﬂuﬁoﬂ'eWA
mnutes. The' resultant MXxture Was tere & umglass frit
funnel and vmbkm;dewﬂ}tﬂneatetcb\h/ubméo (nIAoﬁrl()% Pmﬁ(dqbgeandombtraimédfmﬂtsaatretsdwas

added dehydrated s vi sqn 948 Regul ar, 600 hydr ation).
This sl ur %/y gmgtb r@ana%tgr aq Hf yso ution. "Phe organlcglljayer was grl X/ltfl )
15 magnesium sulfate and the solvent was removed by rotary evaporation. The

remaining residue was loaded onto a silica gel column and eluted with hexane.

Yield: 9.2 g (36 %).

Dimethylsilanediylbis{1-[2-methyl, 4-(2,5-dimethylphenyl)indene]}
20 2-Methyl, 4-(2,5-dimethylphenyl)-indene (4.0 g, 17 mmol) was dissolved
in 30 mL of Et,0 and cooled to -30°C. To this solution was added 6.8 mL of n-

BuLi (2.5M in hexane) and the reaction was allowed to stir 1 hour at room
temperature. Me,SiCl; (1.1 g, 8.5 mmol) was dissolved in 20 ml of THF and
added dropwise to the reaction and the contents were allowed to stir at reflux
25 overnight. The solvent was removed in vacuo and the residue was taken up in
pentane and filtered to remove LiCl salts. The pentane was removed in vacuo and
the remaining residue was loaded onto a silica gel column and eluted with hexane.

Yield of product was 2.8g (62%).



m nutes, then dried at 40 C for two m nutes under vacuumon a rotary
evaporator wuntil the liquid evaporated and then the solid was further
dried a twoaB/noofssabout two hours and twenty m nutes. The PEaIs02/185ds
catal yst was recovered as an orange, _byee flowng solid (5.29 g). 15
EXAMPLE 15 2- Methyl, 4-(2,4,5-trinethyl phenyl)-indene

2,4,5-Trimet hyl bronobenzene (10 g, 50 mmol) and magnesium (2.4 g, 100
nmol ) were conbined in 200 nL of diethyl ether and stirred at room

Z_eghple{)?;?rze 2[9 ime eyrqna%hcthyh)(i)sz{lﬂﬁnr?&&hﬁhgQgrme@lmiﬁﬁyqﬂpmmlg@E2 8 mml )

Wllyllll mo

were dissolved in 150 nmL of Et20. Tadithklb&dsvas added the Gi gnard sol ution
and the reaction was stirred overnight at room tenperature. Afte

overni ght stirri r%lmqﬂﬁésﬂfa@%ﬂbbﬂ1d&@eéhidW@(?qﬁémﬁbﬂpmqulW@]}t 63 8

neutralize ﬂﬁtﬁ t| d wth
100 25 nmL o;@f%h%%(a %cﬂ&%‘%dﬁgggnﬁﬂ)g%% lssz#ﬂrﬁate ad ?(%J!riéglﬁ]gar bonat e
aqueosis soldftn-Bali (BttM ai evtine) dralyirredefsr 8l hbed. Thd kbltmxgﬂwss them soblédt e and
t he sol vent vva remve r ot r he re resi due was
| oaded onto '8 éplpé‘& Zd&‘*d@lﬁaﬁﬁ WG’Y)”P 3216 ‘%ﬁ‘rﬁ eBPé’Yfgaa‘W\@gdeac 898 ¢
(4899 . 30 ‘%a st dfirdfal foonl %ﬁ&%ﬂb ovémight 4Fie- sroweﬁmvay}eamQarm {fdsahge] |

2- Met hyl , 4 2,4,5-trinethyl'phenyl)-i1ndene (6 24 mol 7 was— di ssol ved
in 80 nL of themtsihe. wmotaklem supsmltutwenm T/ba:ssaiutdndw@s TiltetedothrougBLa. icelind

03/ 002583 PCT/ U /18718 Min h e, i on, was

al | owed to sﬁaflf Hoi?r%enéﬁvezlg‘g: fn a1} Fr‘b‘lfF% &\‘Rﬂefl sérse%?&? &USF t at ed
fromgol uti Qﬁ'ys’l‘élﬂzé’t@ﬁ veﬂlé\%&&@e Qbysfaﬂsl &f thé tdctem isemerRerciasied weldd
additional pentane. Yield g (92 %. 5 Dinmethylsilanediylbis {

1- [ 2- met hyl ,6Umg 21.4Y8- t ri rret hyI phenyl)l ndene] } Me2SiCl2 (0.76 g, 5.9
nmmol ) was dissolved in 80 nL of THE While stirring, lithium{1l-]2-nethyl,
4-(2,4,5-trinmet hyl phenyl)indenide]} (3.0 g, 12 mmol) was added as a dry

powder and the contents Sgppordéd MeilldconsChtalyst Systeght3 at room
tenperature. The solvent was renoved Ln vacuo and the residue was taken 10

up in pentane andni? 108l Roynd detom flask diggthydsilapsdiyisid dAansthys Aeroved i n
vacugsto yi %S-&niek%e%f}ﬁ@erﬁ@f}kgcc(n%mg cﬂchlgﬁde/q&%l g) was added to the

above MAO-toluene solution (6.74 g, 7.3 mL) and stirred twenty minutes. The

resultant mixture was filtered through a medium glass frit funnel and washed with
toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,
Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty
20 minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator
until the liquid evaporated and then the solid was further dried a total of about two
hours and thirty three minutes. The supported catalyst was recovered as a reddish

pink, free flowing solid (5.48 g).

25 EXAMPLE 14
2-Methyl, 4-(2,3,4-trimethylphenyl)-indene

2,3,4-Trimethylbromobenzene (10 g, 50 mmol) and magnesium turnings

(2.4 g, 100 mmol) were taken up in 150 mL of Et,O and stirred at room
temperature overnight to form a Grignard solution. In a separate flask,

30 NiCl(PPh;3); (1.8 g, 2.8 mmol) and 4-chloro-2-methylindene (8.3 g, 50 mmol)
were dissolved in 200 mL of Et;0. The Grignard solution was added dropwise to

this solution and allowed to stir overnight at reflux. After overnight stirring, the



D nethyl silanediylbis { 1-[2-methyl, 4-(2,4,5-trinethyl phenyl)indenyl] }
zirconium dichloride 15 D nethylsilanediyl bis{1-[2-nethyl,

4- (2, 4, 5-woiogpvisgs phenyl )i ndene]} (2.9 g, 5.2 mml) was dipssaisozas7ishr 60 ni
of Et20. Wiile stirring, 4.1 nL of n-Byli. (2.5Min hexane) was added and
allowed to stir at roomtenperature for 2 hours. After this tine, the
solution was cooled to -35 Cand zZrd4 (1.2 g, 5.2 mol) was added and
allowed to stir at roomtenperature for 3 hours. The solvent was then 20
renoved in vacuo an he,resid n .up.im a of | ene
chl ori de aﬁ§&§€80§%b58W&’ P?Fgg%gﬁﬁbh%éﬁngﬁE?@?:gaféégfﬁﬁgn?gfﬁgéte was
t hen concentgoditied wanlbsdjubht®dirtaed 3%hQ00anL REUORs EICIGL R dnd Ztiralired 0. 52 ¢
(149% of pure racemic conpound was obtained. 25 Supported Metall ocene

Cat al yst SysVidsaturated sqdingpbighrbpaalp @quseus soiufipmskhe organic layer was dried

di met hyl si | ' ' | s - :

(2% 5 tr1 mt Ry Pkt sl Bhhe schicnt was remoyed by potary eympration, The 30 14
the sbove Ma@aindigisnrlusobast loaded(ntd4 glica’gd davlymmnadd shited edtht exaiey

m nutes. The  resultant mxture was filtered through a nediumglass frit
funnel and \?%@begsvﬁ&%%b toluene (14 nmL). To the conbined filtrates was
added dehydrated silica (4.0 g, Davison 948 Regul ar, 600C dehydration).
This slurry was stirred for twenty mnutes, then dried at 40 C for two

m nutes under vacuum dattaumét-§2-medwhpb2al. ditrimeihgyHheg@kiaderides} US02/ 18718
-206 until the liguyj va ted and then the solid was,furth dried a
total of about t\%weﬂgﬁ’r Szp-%g,%tﬂmeﬂv léheﬂ{'}le'é% .enerh(gé ‘guﬁpo?%ecﬁmﬂ(ﬁ af&t was
recoygred asdigdvRaan208mL JfiRAtaht.0WondisShitidn(Wadided -8.P nfEXGVRIBRL 16

2- Met hyl , 4}§2,3L5,6-tetranethyuphenyl)-|ndene ] )

2, 3, 5, 6- Tet r@rd iy hdsapeondny eheof(diethy) ethier aneihe reaetépmwanaiivahtestinlg, 100
nmol ) were conbi | o) i .. et her SLLT .

t enper at ur eChoo\l/1 e raﬂ ?g%“l[l Q?Iﬁg %8{%731' a‘(i é(rg’ !lg\%g%/lhtes%qlﬁt ?%gglt%%%hffogl? g%péﬁg%l i ndene
(7.7 10 g, 4AWavwodle}teany it Gl4tRha)d2whshe@gviti?adiditivnl penane Yiekisslvgd in 150
m. of Et20. To this was added the Grignard solution and the reaction was
stirred ove(r9ﬁ|/‘é-ht at roomtenperature. After overnight stirring, the
reactkon was slowy quenched with H2O to neutralize unreacted Gignard.

The sol uti on was
Dimethylsilanediylbis{1-[2-methyl, 4-(2,3,4-trimethylphenyl)indene}]}

Me,SiCl, (0.76 g, 5.9 mmol) was dissolved in 40 ml of THF. While
stirring, lithium{1-[2-methyl, 4-(2,3,4-trimethylphenyl)indenide]} (3.0 g, 12

mmol) was added as a dry powder and the contents were allowed to stir at reflux
20 overnight. The solvent was removed in vacuo and the residue was taken up in
pentane and filtered to remove LiCl salts. The pentane was removed in vacuo, and

the crude product was isolated. Yield: 3.5 g (100 %).

Dimethylsilanediylbis{1-[2-methyl, 4-(2,3,4-trimethylphenyl)indenyl]}zirconium

25 dichloride
Dimethylsilanediylbis{1-[2-methyl, 4-(2,3,4-trimethylphenyl)indene]} (3.5
g, 5.9 mmol) was dissolved in 50 mL of Et;O. To this solution was added 9.4 mL
of n-BuLi (2.5M in hexane) and stirred for 1 hour. The solution was then cooled
to -30 °C and ZrCly (1.4 g, 5.9 mmol) was added as a dry powder and the reaction
30 was stirred at room temperature overnight. The solvent was removed in vacuo and
the residue was taken up in toluene. The solution was filtered through a celite

packed frit to remove LiCl, concentrated and cooled to -35 °C to induce



subsequently treated with 100 nL of 10% HCl(aq), and neutralized with
saturated 15 sodi um bi carbonate aqueous sol ution. The organic |ayer was
dried wi tWwo ogmgersesi um sul fate and the sol vent was renovedPoy/usor/sa7ys
evaporation. The renmaining residue wasyl oaded onto a silica gel colum and
eluted with hexane. Yield: 8.4 g (68%. 20 Lithium{ 1-[2-nethyl,

4-(2, 3,5, 6-tetranet hyl phenyl )i ndeni de] } 2-Methyl,

4-(2,3,5,6-tetramet hyl phenyl )-indene (8.4 g, 32 nmol) was dissolved in 80
mL of pentane, this | uti on was ded 13 f. n-Buli 2. 5M.i n hexane)
and the r eacﬂ%%ﬁﬁlgnalfegk?évdortaggestclrbfs(fla > u&'se g%cerglocorlﬁon?eérr‘ﬁg&a Sﬁ%lé?d?A white
solid preci pi'femt;ggioﬁfgqmos/@luti on and was collected by frit 25 filtration
and washed with additional pentane. Yield: 8.0 g (95 %.

D net hyl silanediylbis { 1-[2-nmethyl, 4-(2, 3,5, 6-tetranethyl phenyl)indene] }
Me2Si C12 (0.72 g, 5.5 I i 1 f THE While stirring,
lithium{1l-[2-nethyl, —gi; 30, f_;lﬁ e CftalyRt St 19ndeni de]} (3.0 g, 11 30
mmol )swas added da @ 100 ympowdad barttdmt Aeskc dimietintl silanedigibad {Il f@emethyd, 9t i r
overnight at roomtenperature. The sol vent was renpved in vacuo and the
Cesi due vias aKEMMERYBRODDSIE R Gap Bhignde §500L B) s ﬁ@‘?ﬁdatﬁetﬁﬁnd
filtered to Ji60DXeAOLGes@ dItion (B7PENT INRLYERI SEARY Blerdty mi@edOThe yield a
f1aky vhite TorT NG Eherddl Ht%%gizw BLYaRd ST Ree mitiges DTS,

4- (2, 3, 5, 6- tresultantemhyninp veasyfllieraddtbropigh almedurniglase fiiunoél aint ovashiel with

D net hyl si | di yl bj - [ 2- et hyl -(2,3,5,6-t t hyl .ph i ndi
Cole o) e 4 eng (G Talf B Pirea ol Regaddi SR AR bR RV &8 e of
n- Bydi (2. HhvidnhesarehuMaseoddedthgamtiah). oM shiryStas sBifred @oMw@fiper at ur e
for 2 hours. After this tine, the solution was cooled to -35 C and Zrd 4

(1.0 g, 4.4 mouesohyn deed aAdde'€ fondwamioyiesiundsr gaquumyen p st YAPIR@I Ur e f or
3 hours. Theun%iﬂh\é]ﬁpcfu% %“‘\%\jp?{ggegi”aélﬁﬁgér%m:’tﬁg solid %%%ﬁ%gﬁ@&‘rééndaaerfoﬁaﬁ%k%o tYgs taken

up in a mxture e and tered to renove

Li CI salts. hbags did twete nviastes.t Tiensuppogehtatalyedwas decohiéred @ dnOoradde, C t 0
i nduce crystallization, 0.71 g (22% of pure racem c conpound was
obt ai ned. ~ 1575 fipyang édidverH $ocene Catal yst System 16

15
EXAMPLE 15
2-Methyl, 4-(2,4,5-trimethylphenyl)-indene

2,4,5-Trimethylbromobenzene (10 g, 50 mmol) and magnesium (2.4 g, 100

mmol) were combined in 200 mL of diethyl ether and stirred at room temperature

20 overnight to form a Grignard solution. 4-Chloro-2-methylindene (8.3 g, 50 mmol)
and NiCly(PPhs), (1.8g, 2.8 mmol) were dissolved in 150 mL of Et,0. To this was

added the Grignard solution and the reaction was stirred overnight at room
temperature. After overnight stirring, the reaction was slowly quenched with H,O

to neutralize unreacted Grignard. The solution was subsequently treated with 100

25 mL of 10% HCl(aq), and neutralized with saturated sodium bicarbonate aqueous
solution. The organic layer was dried with magnesium sulfate and the solvent was

removed by rotary evaporation. The remaining residue was loaded onto a silica

gel column and eluted with hexane. Yield: 6.0 g (48%).

30 " Lithium{1-[2-methyl, 4-(2,4,5-trimethylphenyl)indenide]}
2-Methyl, 4-(2,4,5-trimethylphenyl)-indene (6.0 g, 24 mmol) was

dissolved in 80 mL of pentane. To this solution was added 9.7 mL of n-BuLi



In a 100 nL round bottom fl ask di nethyl silanediylbis { 1-[2-methyl, 4-
(2,3,5,6-tetranet hyl phenyl )i ndenyl]}zirconiumdichloride ( 0.66 g) was
added t o wole/oedseye MAO-t ol uene solution (6.74 g, 7.3 nlL) pamdissr/is7ned
twenty mnutes. 20 The resultant m xtusg was filtered through a nmedi um
glass frit funnel and washed wth toluene (14 nL). To the conbi ned
filtrates was added dehydrated silica (4.0 g, Davison 948 Regul ar, 600C
dehydration). This slurry was stirred for twenty mnutes, then dried at 40
Cfor two m S upder vacuyum on rotary a t 4u he I|qU|d
evapor at ed 52§E\fhl n ?’Wé’e)s@fll dthe FHUM R 1§ ea‘Pagt% aI ’H‘E’urgbout o 25
hours and twempatatiivd) U4 %lteTMdSptBﬂpit&tedi foat 3blMfibn Was wacalletted basfrid reddi sh
pink, free flowing solid (5,77 EXAMPLE 17 _2-1saqpropyl,

4- ( 3- bi phenyfiliratyarn Méﬁ@hscbwmgﬁ@%pmhpeetaee gficldp 5. 5rﬁ1€9|2)%hnd 3- br omobi pheny!
(15 g, 65 Mol ) were added together in 100 nL of diethyl ether and all owed
to stir overnight at reflux to forma Gignard sol ution.

4- Chl or 0- 2- i sopridimethyidenediglb{4- gmeesymm ), Sawicheiy | fiRnQDitids: ) }

PCT/ US02/ 18718 - 208 N 12(PPh3)2 1. 2. 3 mm| r i s ved in 150
m_ of Et20. The &fikd0- éo&u% SR ﬁ@a%\wéglv @Id%cf‘o)aﬂ“&ie pﬁéq* a@h Bn was
stirred overﬂggk%m tﬁﬁufHﬂ;rg- Xme fyiem QAL heh 1R arlmdmldewe(sr@ag:twn vas

sl ow y gquenc 0 nedtrallze unreacte nard. The sol ution
was subsequemninbl) Waseaad@blasm dlfy pb@@ienhmbfhe]c@%eﬁtsl-\l@lr@ alj@wemtdstnwtmghtzed with

i L mgnesAFHEh FFEE AT @ ot e T e b R Rotdie YR kgt ac f on.

The f@mai ni rlg; fneﬁérﬂéd{% msﬁhé}@aiqs reMbPe A6l k162 THE! peafintWas A%tbvei yhed with

hexane. Yi el (459% . 10 Lithiun{ 1- [)2 i sopropyl,

4- ( 3-bi phen)Malelgiorisd@ldladb}(}’V@’Jﬂl’«sﬁ@b@@;?lg, 8%%)3- bi phenyl yl )-i ndene (8.9 g, 29

nmmol ) was dissolved in 150 nL of pentane. To this solution was added 11.5

m. of n-BuLi (2.5Min hexane) and the reaction was allowed to stir 4 hours

at room t enBihhylsglanédivibis -2 sadthyl, pBej5prribrtisdpHenohindehyl]lizotordad was

collected by frit filtration and washed 15 wth additional pentane. Yield:

7.5 g (849% . D methyl silanediyl bi s{ M&ﬁ@oprop

gf(gl o EDF“Z!{KL)'ﬂWﬁﬂaMﬁbg{g (£ &iRy194-(#48 tﬁm@tﬂylf{%yﬁlnﬁaﬁ)&]}/?ﬂw n 60 ni
g, 5.2 mmol) was dissolved in 60 mL of Et;0. While stirring, 4.1 mL of n-BuLi

(2.5M in hexane) was added and allowed to stir at room temperature for 2 hours.
After this time, the solution was cooled to -35 °C and ZrCl, (1.2 g, 5.2 mmol) was
added and allowed to stir at room temperature for 3 hours. The solvent was then
20 removed in vacuo and the residue was taken up in a mixture of methylene chloride
and pentane and filtered to remove LiCl salts. The filtrate was then concentrated
and chilled to -35 °C to induce crystallization. 0.52 g (14%) of pure racemic

compound was obtained.

25 Supported Metallocene Catalyst System 15

In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-
(2,4,5-trimethylphenyl)indenyl] } zirconium dichloride (0.063 g) was added to the
above MAO-toluene solution (6.74 g, 7.3 mL) and stirred twenty minutes. The
resultant mixture was filtered through a medium glass frit funnel and washed with

30 toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,
Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty

minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator



While stirring, lithiun{ 1-[2-isopropyl, 4-(3-biphenylyl)indenide] } (3.0
g, 9.5 20 mmol) was added as a dry powder and a few drops of THE was added
t o cat al ywe oBlessracti on. The contents were allowed to stiPcT@ser/m7ght at
roomtenperature. The solvent was renmgyed in vacuo and the residue was
taken up in pentane and filtered to renove LiC salts. The pentane was
renmoved in vacuo to yield a flaky white solid. Yield: 3.2g (100%. 25

D net hyl sil anediylbis { 1-[2-isopropyl, 4-(3-biphenylyl)indenyl] }

zirconium dj ani de.  Di net hyl si i.vik b -0 2-] I

o (5 bi phenyoi P s Pr{BI e ARGV Ay AROL BB of howwg g
VWi | e stirribd@rs andBthivky @finiteSUllhe $uppbibd Sdlalyst Wex areyeradias addeangsk] al | owed
to stir at roomtenperature for 0.5 hours. After this tine, the solution
was cool ed tfeeefhgvias el GrX1®- (1.1 g, 4.7 nmml) was added and allowed to
stir at roomtenperature for 3 hours. The solvent was then WO 03/002583
PCT/ US02/ 18718 -209 renoved in vacuo and the residue was taken up in a

m xtus e of methylene chloride andEXANBLE Bnd filtered to renove LiCl
salts. The filtrate was_then rated r]d ch'I,Ig to -35 C to induce
crystallization. 1.2 g E304% oytetrampgthy phetiyrindepes i sol ated. 5

Suppor t ed et al | oceng fRatalis) ba@eigio(ﬂaw&mana%agqemt(gmglask

% ,
di met hyl si | anedi yI'bi's{ 1-[2-1"sopropyl, - bi phenyl yl ) i'ndenyl]}zirconi um

di chl ori de (1®00@inad) wess canbedtdtin 20E nalb ofedieNMO ethylr Landestenddutl ovoni6. 74 g,

7.3 nL d sti dt t i t . Th | t 0 mi xt LIt d
(hrough a mdpBrraretErih B G oris it a R et R (7 ' 76T he
conbijgped fild ret &%d%&n@&d@ﬁ(rmwctn e d 8 hndlR wefe QisSolvER YA 390 mO43

Regul ar, 600C deh¥dra.ti on). This slurry was stirred for twenty ninutes,
then dried EO40T¢ thisr waspeddednihieesrigrard rsojuttonusndo thearcaetialy yagsipee at or

until the ljquid.e r t solid. i t ot al

of about t movﬁgn&‘%st a{g&og?]gérﬁg%%p % sgﬁgrn&%?%‘gﬁde%&‘ﬁ@hé H%atﬁg% é'% . gg)ﬁv e{ yst was

recover ed asqu@néhieghtwithuriplCe, to heealfzovwhregetsd| Geighird46Tlg) . somidivPas 18
subsequently treated with 100 mL of 10% HCl(aq), and neutralized with saturated

15 sodium bicarbonate aqueous solution. The organic layer was dried with
magnesium sulfate and the solvent was removed by rotary evaporation. The
remaining residue was loaded onto a silica gel column and eluted with hexane.

Yield: 8.4 g (68%).

20 Lithium{1-[2-methyl, 4-(2,3,5,6-tetramethylphenyl)indenide]}

2-Methyl, 4-(2,3,5,6-tetramethylphenyl)-indene (8.4 g, 32 mmol) was
dissolved in 80 mL of pentane. To this solution was added 13 mL of n-BuLi
(2.5M in hexane) and the reaction was allowed to stir 4 hours at room
temperature. A white solid precipitated from solution and was collected by frit

25 filtration and washed with additional pentane. Yield: 8.0 g (95 %).

Dimethylsilanediylbis{1-[2-methyl, 4-(2,3,5,6-tetramethylphenyl)indene]}
Me,SiCl; (0.72 g, 5.5 mmol) was dissolved in 80 mL of THF. While
stirring, lithium{1-[2-methyl, 4-(2,3,5,6-tetramethylphenyl)indenide]} (3.0 g, 11

30 mmol) was added as a dry powder and the contents were allowed to stir overnight

at room temperature. The solvent was removed in vacuo and the residue was taken



2-1sopropyl, 4-(2-nethyl phenyl)-indene 20 4-Chl oro-2-isopropylindene (9.8
g, 51 mmol) and N C12(PPh3)2 (1.8g, 2.8 mol) were dissolved in 150 nL of
Et 20. 2- MyDtogloptsenyl nagnesi um brom de (51 mmol ) as a Et 2@cyaliser/isims was
added to the solution and the reactionyyas stirred overnight at room
tenperature. After overnight stirring, the reaction was slowy quenched
with HO to neutralize unreacted Gignard. he solution was 25 subsequently
treated with 100 nL of 10% HCl(aq), and neutralized with saturated sodium
bi car bonat e ague o] ut 5 e i nesi um
sul fate and hlgl g&%a\l/nén%n%mgg@l}ed-qo I g@@“rlg a%‘ gvgg?er %%%as\,\{f:h&ver egral ni ng
resi due was \Aaelaﬂte,@laataq]a&yswﬂnecsah@ej 6gp$um) and eluted with hexane. Yield:
6.6 g (52% . 30 WO 03/002583 PCT/US02/18718 -210 Lithium (I -[2-isopropyl,
4- (2 nethylphenyl)lndenlde] } 2-1sopropyl, 4-(2-nmethylphenyl)-indene (6.6
g, 26.5 mmmol) [vhisRhiti on was
added 10.6 nL |l owed to
stir 8 hours at room tenperat ur ezircénivmi diehlbéridol i d precipitated from

| ut d | | frit filirat h addjti I
ent ane. i el d: - BN BEII IR Aty T B SRR
4- (2- et hyl Eb%nglm RORAG Iwab dléyeﬂau QiLgO(nQL 88 E0. SwBilcTo@kihg '8 IHL%vaed in
60 nL of THE While 10 stirring, lithium{ 1-[2-isopropyl,

4- ( 2- et hyl ;Bwlm(lz)SMdehem]:) vag 3d®dq1nd1aklowedmmlr atat@oad@enbea@ra fory powder
and the contents re.al

h
sol vent was }Pé‘f?o o5 iy 4 8\50 ﬁﬁﬁ’l {?Ié’r‘?'gv?(%ﬂ%(p taQ<5 &)%]ﬁéﬁmrﬁ raHJéne -zla-ng

filteged tomag\&@slau@édaﬁulmwem@swtr@@m ratafmsea hotirs. Yeestivée yiel d a
flaky white solid (3.0 g). 15 Dineth S|Ia ne |be|s{ 1-[2-isaopropyl,

4- (2- et hyl pFasnien| seenegd |in) yacke omiduthe ersidle owagiéaken up in a mixture o

Di et hyl si | g,

5. 4 ) vanedyadiifedad aid FARRORN st ROV P RERRRE v | B
ﬁo (2. 5M i n thaxeonegntvisd adbedllang -ab POwe thduoe stylsrallm‘atwmomm enevatofre for 2
ours.

pure racemic compound was obtained.
15

Supported Metallocene Catalyst System 16

In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-methyl, 4-
(2,3,5,6-tetramethylphenyl)indenyl]} zirconium dichloride ( 0.66 g) was added to
the above MAO-toluene solution (6.74 g, 7.3 mL) and stirred twenty minutes.

20 The resultant mixture was filtered through a medium glass frit funnel and washed
with toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0
g, Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty
minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator
until the liquid evaporated and then the solid was further dried a total of about two
25 hours and twenty minutes. The supported catalyst was recovered as a reddish pink,

free flowing solid (5.77 g).

EXAMPLE 17
2-Isopropyl, 4-(3-biphenylyl)-indene

30 Magnesium (3.0 g, 125 mmol) and 3-bromobiphenyl (15 g, 65 mmol) were
added together in 100 mL of diethyl ether and allowed to stir overnight at reflux to
form a Grignard solution. 4-Chloro-2-isopropylindene (12.4 g, 65 mmol) and



After this tinme, the solution was cooled to -35 C and ZrCl4 (1.25 g, 5.4
nmmol) was added and allowed to stir at roomtenperature for 3 hours. The
sol vent va® 03tbas83 renoved in vacuo and the resi due was talPem/usp2/i8T18

m xture of nethylene chloride and penygne and filtered to renove LiCl
salts. The filtrate was then 25 concentrated and chilled to -35 C to induce
crystallization. 0.26 g (6.7% of pure racem c conpound was obtai ned.
Supported Metall ocene Catal yst System 18 In a 100 nL round bottom fl ask

di met hyl si | :

(2- met hyl phi}ﬁ%@‘%}&%@]ﬁéé%ﬁﬁﬁ?‘ﬁ%k disolyed jn 2 108 2T 9 Qalhe e d s 1 he
above MNAOC tsohitiendoseddmvaoalded add ti@, redctibh wils)stiaded ostinighedt ieflart Wfter nut es.
The resultant mxture was filtered through a nmedjum.glass frit funnel and
washed with qum@ﬁestwg)sﬁmo%@?m@w Géwmgmhed Mt @ 1 peuttalize pe
conbi ned fil r

Regul ar, GOO%E%EEE% I on) T%%%gl \?ﬁs‘ra%lbgéctlle{s}@ &rr%%gd ngtthvge%? ;b fmﬁ)g/gt es,
then sdried HEL(4, @ndl oreutralivedi witlh estunmetk sodianu bivadbonate raaoys solapor. at or

until the ui d ev orate d. then the sol.id further dried t ot al
o bout t woleRrEane AU wes e with Mrentta SSIRE abe e eien vas rped

recovered as,dopirf Evzﬁi&aﬁioﬁ Thd fe‘?@aufnhg‘f‘ésﬁﬁles\%s' lgac(e'é odfo §kiicE¥ANRIENA 9

2- 1 sopropyl, "4-(2, 3-di nmet hyl phenyl)-Tndene 1 | or o- 2-i sopropyl i ndene
(10. 4 g, 54 amdwlytecawith kiexei2( PRIEB)8D ¢ (450)y, 2.3 mml) were di ssolved in 80
mL of Et20. 2, 3-Di net hyl phenyl magnesi um brom de (54 mmol) as a Et 20
solution was added to the solution and the reaction was stirred overni ght

at reem tenperature. AfilifimPMET-RoBidpyBULB Yipkknybyfenderiel}li on  was sl owly
guenched with H2O to neuiralize unreacted & ignard. The solution 15 was

subsequent |y treat-tgpwpyh 4tGobinhenyly romspc(§. acg, 29 penalk tap issolvgd vipt h
saturated sodyupy blegrhgnate aaueq or§9\Ja§'t 48 113en9r gap! 8 4Rs dried

¥
W th magne3| um SU%?&%G an t%‘e solvent was renove by ro arj evapor ation.

The renai nilgate)ahd ve reasioheadationsad ® sirgiHouesat gedm cahpermuend\ ohitted with

hexane. Yield: 5.3 (379 .
solid precipi ated from solutlgn and was collected by frit filtration and washed

15 with additional pentane. Yield: 7.5 g (84%).

Dimethylsilanediylbis{1-[2-isopropyl, 4-(3-biphenylyl)indene]}
Me,SiCl, (0.62 g, 4.8 mmol) was dissolved in 60 mL of diethyl ether.
While stirring, lithium{1-[2-isopropyl, 4-(3-biphenylyl)indenide]} (3.0 g, 9.5

20 mmol) was added as a dry powder and a few drops of THF was added to catalyze
the reaction. The contents were allowed to stir overnight at room temperature.
The solvent was removed in vacuo and the residue was taken up in pentane and
filtered to remove LiCl salts. The pentane was removed in vacuo to yield a flaky

white solid. Yield: 3.2g (100%).

25
Dimethylsilanediylbis{1-[2-isopropyl, 4-(3-biphenylyl)indenyl]}zirconium
dichloride
Dimethylsilanediylbis{1-[2-isopropyl, 4-(3-biphenylyl)indene]} (3.2 g, 4.7
mmol) was dissolved in 50 mL of Et,O. While stirring, 3.8 mL of n-BuLi (2.5M
30 in hexane) was added and allowed to stir at room temperature for 0.5 hours. After

this time, the solution was cooled to -35 °C and ZrCl, (1.1 g, 4.7 mmol) was added

and allowed to stir at room temperature for 3 hours. The solvent was then



Lithium{ 1-[2-isopropyl, 4-(2,3 -dinethyl phenyl)indenide] 2-1sopropyl,

4- (2, 3-di net hyl phenyl )-indene (5.3 g, 20 nmmol) was dissolved in 80 nL of
pent ane. WO 0840025830l uti on was added 8.1 niL of n-BuLi (2. BEITiGsohiestasme) and
the reaction was allowed to stir 4 houngoat room 25 tenperature. A white
solid precipitated fromsolution and was collected by frit filtration and
washed with additional pentane. Yield: 4.8 g (90% . D nethylsil anediyl bi s{
1-[ 2-isopropyl, 4-(2,3-dinethyl phenyl)indene] } M2SiCl2 (1.2 g, 8.9 mmol)

was di ssol ved | het I Mhi R i & hi
1-[2-isopr op%ﬂogﬁé&%%%%{hﬁﬁ%ﬁgﬁ&%%ﬁé% 1?21; I#'S% %te g ?&eﬂ%}i@e%r&(ﬁg{ms
added as a dind peovanerandfiteted ®Wethoo$.iOff saltbiEl efikraeddeasitien cofadnatide t he
reaction. The contents_were allowed t? stir overgb%ht at room WD 03/ 002583
PCT/ US02/ 1873 chiliefizor 3 fetoatngres crytialliggiape he? 88”9 XrOVESFAEFMIGASARF and t he
residue was jakgm.ig in pentane and filtered to renove LiCl salts. The
pentane was renoved I n vacuo to yield a flaky white solid (5.2 g). 5

Di net byl si | anedi yl bi s{ 1-[2-i sopropyl,
4- (2, 3-di et hyl phenyl ) j ndenyl i rconi un
{ 1-[2-isopropyl, 4-(2,3RR° ARSI 5.2 g, 8.9 mmwol) was

di ssol ved in 60 My o 0EHAO ol bttt f1EK AehetthlRlalbdiPbisht Bolidoprdpdl, 3M i n
hexane) was added and allowed to stir at roomtenperature for hours. 10
After this tEneiphanylylsedenyi]brropaiint doihéatided(0-BOR)amwds 2ddrda tq thelalpves. 9

ol vent was RN ey BiEh (67426 Rl bRETA-ETRERS i tieh dn® Bl T

m xtupe of neiheans Mtthel ihdsughantedRAt A Ritdudrel bRl QesHed wighlgenki Cl
salts. The filtrate was then concentrated and chilled to -35 C to induce

crystal | i zat{14rinLp Tr3thg combingd faltrajes veasragdedridehydiaed sivisa (h8 advisonai ned.
Supported Mg dllkgﬁ%gal{}g?ﬁbfdf@&ggﬁ%{@ég’ﬁ?s Jsgx_r}y”wés SR e HAR BRI SR ask

di et hyl si | ane
(2, 3- di net hydniddemyd() POQdenywd hzintesninden dicahinosn derofdly @fpagatomastiladided t o

the 20 ab MAO-t ol | ut | 6.74 7.2 d. sti d t t
i nut o5, - Thel 944 GYARRFRISHAE 1B thesol e Pliher HFIBCEE%O%F %5}?({315#‘8? BOWS{ 1 ¢
funngk and Washedn¥i deben &gl%&g?hé dbpBtbd caklybi\FasreBReR&lhsd it phifte, nas

added dehydrated srlica (4. ,
free flowing solid (5.46 g).

!'%2!'% Di net hyl si | anedi yl bi s

Y

EXAMPLE 18

2-Isopropyl, 4-(2-methylphenyl)-indene
20 4-Chloro-2-isopropylindene (9.8 g, 51 mmol) and NiCl,(PPh;), (1.8g, 2.8

mmol) were dissolved in 150 mL of Et,O. 2-Methylphenylmagnesium bromide
(51 mmol) as a Et,O solution was added to the solution and the reaction was
stirred overnight at room temperature. After overnight stirring, the reaction was
slowly quenched with H,O to neutralize unreacted Grignard. he solution was

25 subsequently treated with 100 mL of 10% HCl(aq), and neutralized with saturated
sodium bicarbonate aqueous solution. The organic layer was dried with
magnesium ‘sulfate and the solvent was removed by rotary evaporation. The
remaining residue was loaded onto a silica gel column and eluted with hexane.
Yield: 6.6 g (52%).

30



Davi son 948 Regul ar, 600C dehydration). This slurry was stirred for twenty
m nutes, then dried at 40 C for two m nutes under vacuumon a rotary
evapor at owo2B/00m83 | the |iquid evaporated and then the solpicd/usazi1§7us t her
dried a total of about two hours and _tyenty eight m nutes. The supported
catal yst was recovered as a red- purple, free flowing solid (5.81 g).
EXAMPLE 20 30 Supported Metall ocene Catal yst System 20 In a 10-m vial 2.71
g (0.535 mol) of an 11.05 wt % sol ution of tris- (perfluorophenyl)borane in
tol uene was nmassed. 0.0, . ) g &3 PCT/ US02/ 18718
-213 dinmethylaniline {7 i 58 3 towea—by 5.0 g of

tol uene. A pink Z@optdpeh 4r@smlsﬂh§li>heﬂ3h) mdemé (ﬁd& (gnzcaVaSnmbpei/ats&Hssbmed a 250
m round bottom flask containing qu ica (Ga e Davi son, .cal ci ned

T 500e i Dhngth e of resis B o tpraenatied. LS Mipar nBal iy 2aMiS T uene
was used to He'xQﬁé? ahﬁglbvﬂé%txon%%' aﬁﬁ%egrt%m hé\s 8t A6/ R Eﬁﬁ]ré l@%xgnt]g-rhe

fl ask was heated In an ol The m xture tirre

m nut &s. 0. GoAdgré@pia&d lﬁmfﬂi yolofion dndrstakydodledtedh bl fyik Ifa ltsat{on and washed
1-[2-isoprop 2- bi. phen i,ndeny zirconium dinethyl was added to
the flask as‘x’éh%élpﬁfmll e‘ﬁ'f‘ ydéd 9&%&%4& urry. Stirring was continued for
35 mnutes at 50 C. After this tinme, the stirring and heating were 10

di sconti nued. The sol vent was stripped in vacuo to give 5.25 g. Conposition

by nass baI ance: Dinhetiodsilanediythigi 2 risapiropylch 2amgthy I phgoy lpinderg) }12 mol / g

cat al yst NEt al,{ ocen S ILn a 100
L roﬁnd bot tom ?ﬁgﬁcgum gi I glr%odj Wa{sldafsﬁ Vegoéré)opﬁt ?g%;l ﬁl
bi pheapyl yl )i mgﬁg/llitﬁlamr{c;qmlw@smbycr - @r mdehy(heRyifin@nids (REged3 Fanhbg above

MAO-t ol uene solution (6.74 m.) and stirred twenty m nutes. The
resul tant nya& addedvagsa dry pewé%r fmﬁlr b gontentrewpignalipvedstor stirrovermgly atand

denydrat ed Srprogipgree Tl wig BAIRLR bl bATUESURGe Bl Ren )
slurry was sip i @enthmr amd/vﬁlttbgednmrmeme Hlﬁemaltsjr‘]i}eobmtanémﬁ feafoveddnm nut es

under vacuum on a r.ofar } %ﬁa § the 1liquid evaporated and then
the solid wa&cpefq yighd ?ké(d" te;$9{ig1(3-818 about 2 hours and thirty one
m nutjes. The supported catal yst was recovered as a |ight reddish purple,

Dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indenyl]}zirconium
. dichloride
Dimethylsilanediylbis{1-[2-isopropyl, 4-(2-methylphenyl)indene]} (3.0 g,
5.4 mmol) was dissolved in 60 mL of Et;O. While stirring, 4.5 mL of n-BuLi

20 (2.5M in hexane) was added and allowed to stir at room temperature for 2 hours.
After this time, the solution was cooled to -35 °C and ZrCl, (1.25 g, 5.4 mmol)
was added and allowed to stir at room temperature for 3 hours. The solvent was
then removed in vacuo and the residue was taken up in a mixture of methylene
chloride and pentane and filtered to remove LiCl salts. The filtrate was then

25 concentrated and chilled to -35 °C to induce crystallization. 0.26 g (6.7%) of pure

racemic compound was obtained.

Supported Metallocene Catalyst System 18

In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-isopropyl, 4-
30 (2-methylphenyl)indenyl]}zirconium dichloride (0.064 g) was added to the above
MAO-toluene solution (6.74 g, 7.15 mL) and stirred twenty minutes. The resultant

mixture was filtered through a medium glass frit funnel and washed with toluene



free flowng solid (5.28 g). 25 EXAMPLE 22 2-1sopropyl,

4- (2- bi phenyl yl)-indene Magnesium (2.0 g, 83 mmol) and 2-bronobi phenyl (10
g, 43 nowp 0am02583 added together in 100 nmL of diethyl ethectarsd2ahiowed to
stir overnight at reflux to 30 form a,.ignard solution.

4-Chl oro- 2-i sopropyl indene (7.5 g, 434 mmol) and N C12(PPh3)2 (1.5 g, 2.3
nmol ) were dissolved in 150 nmL of Et20. The Grignard solution was added
and the reaction was stirred overnight at reflux. After WO 03/002583

PCT/ US02/ 187 yer ni irring, i . | 0 . quenched
wth r2o o GodrPaie BY EbMbHL Ak} MY a0t gl ERRkORBER 8 L Ml isBnCn T
treated w t D43Q:gilar 060020 Yehydrat{cid)) ThisBléirryeivdsr stikred €oF twiehty maiutesathedl sodi um

bi carbonate agueous sol ution. = The organic |ayer was dried wth magnesi um
sul fate and drisd &A0 Endoryyeo FEmGE YNGFT ACRER 12 9130 FYAPOEHOT YME & mai ni ng

resi due was bl | ?ﬂ% e ' . Yield
was 8.1 g (é%‘%@gﬁp’? Ehlttél}l)imi %E?gl%l %glgr‘g%yfﬁ, éelr- é ?lpt)(ﬁéln%éﬁowtn‘gtgﬁﬁg] }

2- | sopr opyl ,and-seRerbegphminutasl The sdppetefdcatalygst B mooeredrvas adiislsplinpdd in 10
100 nL of petnt S?e.. To %ﬂ(%&s | uti on was added 5.2 nL of n-BuLi (2.5Min
hexane) and 3519888 918h(5m0B)al | owed to stir 4 hours at room tenperature. A
white solid precipitated fromsolution and was collected by frit
filtration and washed w th additional pentane. Yield: 2.7 g (67%. 15

Di met hyl si | anedi yl bis { 1-[2-i sopr BRAMPRE(1R bi phenyl yl )i ndene] } Me2Si d 2
(0.55 g, 4.3 mol) was digssal ve i4_ §0.n1_o di eth ether. Wile
stirring, lithiun{ 1-[2-i P4 enide] } (2.7 g, 8.6
mol jowas added apCalods-Z-igspsisiinadt aofew 84 apsoRfandHEGIEPRhALURSE 4, 0
catalyze the reaction. The contents were allowed to stir overnight at room
t enper at ur e.2.20nmAb werevdintolvgdsinr 8Aovkdofi Ftz(aclidDimgthyinhepdglagmesiuias t aken

up 11 pent 2 <kt 80, 10,0 BN, W3l b T, SRS 5 ooV

I[Jinn‘\é?ﬁ;?s;[ !Oanmityfddi (&{errﬁglﬂt%&irS@grtggpér,auée.(zQﬂérpdsmyiglyﬂ stirridgngik Jregcdibn coni um
25 dichlori d\Sas slowly quenched with H,O to neutralize unreacted Grignard. The solution
15 was subsequently treated with 100 mL of 10% HCl(aq), and neutralized with
saturated sodium bicarbonate aqueous solution. The organic layer was dried with
magnesium sulfate and the solvent was removed by rotary evaporation. The
remaining residue was loaded onto a silica gel column and eluted with hexane.
Yield: 5.3 g (37%).
20

Lithium{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenide}]}

2-Isopropyl, 4-(2,3-dimethylphenyl)-indene (5.3 g, 20 mmol) was

dissolved in 80 mL of pentane. To this solution was added 8.1 mL of n-BuLi

(2.5M in hexane) and the reaction was allowed to stir 4 hours at room

25 temperature. A white solid precipitated from solution and was collected by frit

filtration and washed with additional pentane. Yield: 4.8 g (90%).

Dimethylsilanediylbis{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indene]}
Me,SiCl; (1.2 g, 8.9 mmol) was dissolved in 80 mL of diethyl ether.
30 While stirring, lithium{1-[2-isopropyl, 4-(2,3-dimethylphenyl)indenide]} (4.8 g,

18 mmol) was added as a dry powder and a few drops of THF were added to

catalyze the reaction. The contents were allowed to stir overnight at room



D net hyl si | anedi yl bi s{1-[ 2-i sopropyl, 4-(2-biphenylyl)indene]} (2.1 g, 3.1
nmmol ) was dissolved in 60 nL of Et20. While stirring, 2.5 nL of n-BulLi
(2.5M i rwbaesams33 was added and allowed to stir at room t exparsat/we7¢s f or 0.5
hours. After this time, the solution.was cooled to -35C and ZrC14 (0.73 g,
3.1 mmol) was 30 added and allowed to stir at roomtenperature for 3 hours.
The solvent was then renoved in vacuo and the residue was taken up in a

m xture of nethylene chloride and pentane and filtered to renove LiCl
salts. The f t 18 -215
and chill ed t%%bérg@? V\@oe %ﬂg%ég&gﬁéggg kot QI:M g{gg,gggugg% H§Q,%{%§Ze

racem c |scpmtanwaﬁd ﬁﬁeﬂedttedem&ermwlss Iﬁhﬁepbmrdrim 84s xﬁbﬂ{oﬂed SopECOpytd ,

4- (2- bi phenyl. enyl] }..ziyconium 5 di nethyl

Di net hyl si | é’r‘n‘é Jﬁg}’é"%{’f‘ge[sﬁh%&{)%gbpyl 4- (2- bi phenyl yl)indenyl]}zirconium
dichloride (0.4 g, 490 nol) was di ssolved in 50 nL of toluene. To this
solution was added 1.8 nL of MeMgBr (3.OMin Et20) and the reaction was
stirred at Diacthpisildetiplbist !-[Afisepropyli 4-(2.3 remethhiphersd podeny! heisrovpwh ed t o
roomtenperature 10 and 10 nlL each of! illmg and 1, 4-di oxane was added. The
solution was filtered through celit e solvent was renpved in vacuo.

The resul ting solpigdfet §1Emedﬁ@l$> o[ rcgﬁ,vﬂmfw@ ~dide@lythefy13i8déhe( ¥
Supported Metall ocenemCat al yst Syst egr(r):%Z 151n a qu) er%und g)ottom fl ask

di met hyl SI I &l il pas fsqlueshinggy mL of EQ. Wipleestyting. )4 hadngf p3Buli coni um
di met hyl e 74 g,
7.2 ) and g’[%IR/II %%3%5\@95 9dde8 ah@%llgr\ggd’foesét%%%& lﬂeﬁﬁ%@?&%ﬁ%é%@% ered
through a meaftérthigltiags tHersotlutfommI coaled twa33Tetand Zﬂcu @.ugr&9 n{idl) Way. To the
conmbined filtrates was added dehydrated silica g[, Davi son 20 948

Regul ar, 600€derdpliawesip stimgf goom tgpypyrape fag 3 Pwéra flde splvsnl Yasibgit es,

t hen dr| ed at or
until the I%ﬁl%ﬁjggﬁ&ate E)tu%fyeagn@?%g égﬂd Efﬁ?ﬁ}g[%&%y@ g t ot al

of about 2 hmdrent@aneand fitereg td’s camovei Iy ealts. THe ﬁlm}amowaeﬂienamweysatedvas

recovered as chll(fje:lat top% p‘JCe to Inrd%ge crystaYﬂzagosmOl.g §5(3.§§A,)93f puzrg ra(?é(r)nic

15 compound was obtained.

Supported Metallocene Catalyst System 19

In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-isopropyl, 4-
(2,3-dimethylphenyl)indenyl]}zirconium dichloride (0.066 g) was added to the

20 above MAO-toluene solution (6.74 g, 7.2 mL) and stirred twenty minutes. The
resultant mixture was filtered through a medium glass frit funnel and washed with

toluene (14 mL). To the combined filtrates was added dehydrated silica (4.0 g,

Davison 948 Regular, 600°C dehydration). This slurry was stirred for twenty

minutes, then dried at 40 °C for two minutes under vacuum on a rotary evaporator

25 until the liquid evaporated and then the solid was further dried a total of about two
hours and twenty eight minutes. The supported catalyst was recovered as a red-

purple, free flowing solid (5.81 g).

EXAMPLE 20

30 Supported Metallocene Catalyst System 20
In a 10-ml vial 2.71 g (0.535 mmol) of an 11.05 wt% solution of tris-

(perfluorophenyl)borane in toluene was massed. 0.10 g (0.615 mmol) of N,N-



WO 03/ 002583 PCT/ US02/ 18718 -216 POLYMERI ZATI ONS |sotactic Pol ypropyl ene
Honmopol ynmer 5 The pol yneri zati on procedure for produci ng honopol yners with
the abovwosupmss: ed netal | ocene catal yst systens was as fPollluazi187is a
clean, dry two liter autoclave which_had been flushed with propyl ene
vapor, TEAL (triethyl alum nun) scavenger (0.3 nlL, 1.5M was added.

Hydr ogen gas was added at this point. The reactor was closed and filled
with 800 nmL of l|iquid propylene. After 10 heating the reactor to 70 C, the
catal yst was g taer .the
i ndi cat ed tldrlrrgigt%ﬁ gnﬁ%ﬁgﬁ?ﬁgﬁég QA’WF ﬁ@éeggfégﬁ&gd\lxg %%}%uﬁe A ltﬂﬁe excess
propyl ene vephg&idn thﬂte@OThxmlmaﬁ Wm\peﬁedimﬂo dr25dml Irs@idabbttam flask

Pol ypr opyl ene Random Copol y 15 The pol ynerization oceQure for
produci ng etRylabiee ria%ﬁ)rﬂfcﬁbﬁq jﬁ’é%%e Dapiepy. gpleined it alble Wit povted

met al | ocene f oh 1,0 | i ter

aut ocl ave m(ﬁ%%ﬁ een %pam\allmﬁ%rh?% oep‘f/tio(ladﬁge\%%&sg@@%rggé,g%\g@%lnger (0.3
m., 155M waspeitedend thbl;sattesg)émhegﬁ&kvmkheﬁﬂahkdvathdatﬁdstow HoOimen oilfbathksed. The

reactor was .¢losed and filled nL of d pr Lene. After
heating the M§adtHfure o Wi ét‘”eyn%%vgx%pr@%‘ﬁﬁse 185”& ﬁyl@%s Junplgiofat ed by
the "delta @ﬁethyméneakﬁ%fn Fﬂﬂ@ﬂroﬁ@léi@zH%h&iﬁylgihﬂ&ﬁﬂgrcoﬁkﬂnet hyl ene inl et

was closed while the catalyst was ad ing’in with propylene (200
m). | medidmethy! whs added deltheiftask ahe selthplmn@qeml wownabirrye opperieg wand t he

desired 25 ove of ethy intained.. After i ndi cat ed
time, typi caﬂofl{'/'g‘i?ﬁet%r %gﬁﬂmutﬁ'@téea t% lsélgbel’é tléﬂ?ig ?%%h%%?l@gs‘%er%ropyl ene
vent ggl. The qaebMfifledelhe soBEBY Rk ﬁﬂ?péﬂﬂn&iicu&ﬂ) g’i&-@Sz/ngZ@B&pB’ﬁfédJSQZ/ 18718
-217 | npact Copo mers (1 CP) The polynerization procedure for produm ng | CP
with the abduassbalepes: Zagonigay 101 eunel/ g eatalystsBoops f dAsnmelés eaalysl | ons. In a
clean, dry two liter autoclave 5 which had been flushed wth propyl ene

vapor, TEAL scavenger (0.3 nL, 1.5M
EXAMPLE 21

Supported Metallocene Catalyst System 21

15 In a 100 mL round bottom flask dimethylsilanediyl{1-[2-isopropyl-4-(2-
biphenylyl)indenyl]}zirconium dichloride (0.074 g) was added to the above
MAO-toluene solution (6.74 g, 7.2 mL) and stirred twenty minutes. The resultant
mixture was filtered through a medium glass frit funnel and washed with toluene
(14 mL). To the combined filtrates was added dehydrated silica (4.0 g, Davison

20 948 Regular, 600°C dehydration). This slurry was stirred for twenty minutes, then
dried at 40 °C for two minutes under vacuum on a rotary evaporator until the
liquid evaporated and then the solid was further dried a total of about 2 hours and
thirty one minutes. The supported catalyst was recovered as a light reddish purple,

free flowing solid (5.28 g).

25
EXAMPLE 22
2-Isopropyl, 4-(2-biphenylyl)-indene
Magnesium (2.0 g, 83 mmol) and 2-bromobiphenyl (10 g, 43 mmol) were
added together in 100 mL of diethyl ether and allowed to stir overnight at reflux to
30 form a Grignard solution. 4-Chloro-2-isopropylindene (7.5 g, 434 mmol) and

NiClL(PPhs), (1.5 g, 2.3 mmol) were dissolved in 150 mL of Et,O. The Grignard

solution was added and the reaction was stirred overnight at reflux. After



was added. Hydrogen gas was added at this point. The reactor was cl osed and
filled with 800 mL liquid propylene. After heating the reactor to 70 C the
cat al yst wevsaddesl by washing in with propyl ene (200 nlL). PATIGES02/1471€8
indicated tinme, typically one hour, thg.reactor was vented to about 170
psig (1172 kPa) 10 pressure and then an et hyl ene/ propyl ene gas m xture was
passed through the reactor at the rates indicated while maintaining 200
psig (1379 kPa). At the end of the gas phase stage, typically 90 to 150

1 nut th . d | CP
L. < NSLAIGKOTIRE HETRSAE Yy cR0L6% KR Wiy T SEABMAGS!
- 218 POLYNMERinf#tedSESeied Ultessoduiteonsiwassubisequtatly ersatdéd 28 th( F0amd, &) 10861 ow. The

nunbering of e Tables corresponds to th er i n of the ahove Exanpl es
(Support ed %&Ré‘i)alap d@H@aléﬁfla‘W]%tsa%?‘eﬁﬁsmnﬁvgb é@l‘?P i 3RFg solution.

det er m nat [ o, gighfic IREPWEYadE] WREHIBALS AN GG TRE AR AR (ePldnaggor di ng
to the foll ow ng tech i que Mol ecul ar wei ghts and nol ecul ar wei ght

di str$buti orly mmnaenqmsalroedThsramgplmngvmmgvaﬂoaIl@emnpersx’rmatgﬁbcmlumn

chr omat ograph equi Wi th Denko) AT-80 M'S columms and a
di fferenti alad @@i“g@%a}?&e ?‘gﬁﬁgi @@(‘Br 10 operating at 145C with
1,2,4-trichl orobenzene as the nobile phase at a 1.0 nL/mn. flowrate. The

sanple i njection vol urre_ vvas 300 mcrollters The col ums wer e cali brated
usi ng narrow pol yst yr dagiemah{risepropsl. deBripheaylylindenigetlsal cal i bration

curve. The polypr Ien br 8. 33
X 10-5 and a = 0. %%pro %\}& Eélpioﬂ?mn (SXV?f% Ci e%t%dlffﬁag dl%@‘%gﬁérl cal
anal yses V\/erlef)op@mc of @Bﬂamhsl”lﬂgtﬁmtsﬁhﬁlonl\ﬂvéé eddedusi? @D 6MarBuLI RSGMIEht i ng
poi nts were determ ned on comercial DSC instrunents and were reported as

the second n‘ﬁxﬁlil @nﬁ&eﬁ@actmw%@ilwﬁ tasgi houpsat roma taperaiurer 3y Whetef or ten
m nutes and a‘%éid h&m&@[ﬁ&l L gcﬁilfété’cpbg‘fﬂﬁgﬁnarté%o}ge\gﬁm' e was

hel d at 50C m nut es e secon as the
sanpl e was healhaadﬁlfwrmﬂrp&ﬂﬁlet Y007 gt(6#op.at e of 10C/ m nute. The peak

15 Dimethylsilanediylbis{1-[2-isopropyl, 4-(2-biphenylyl)indene]}
Me,SiCl; (0.55 g, 4.3 mmol) was dissolved in 60 mL of diethyl ether.
While stirring, lithium{1-[2-isopropyl, 4-(2-biphenylyl)indenide]} (2.7 g, 8.6

mmol) was added as a dry powder and a few drops of THF were added to catalyze
the reaction. The contents were allowed to stir overnight at room temperature.
20 The solvent was removed in vacuo and the residue was taken up in pentane and
filtered to remove LiCl salts. The pentane was removed in vacuo to yield a flaky

white solid. Yield: 2.1g (72%).

Dimethylsilanediylbis{1-[2-isopropyl, 4-(2biphenylyl)indenyl]}zirconium

25 dichloride |
Dimethylsilanediylbis{1-[2-isopropyl, 4-(2-biphenylyl)indene]} (2.1 g, 3.1
mmol) was dissolved in 60 mL of Et;0. While stirring, 2.5 mL of n-BuLi (2.5M

in hexane) was added and allowed to stir at room temperature for 0.5 hours. After
this time, the solution was cooled to -35°C and ZrCls (0.73 g, 3.1 mmol) was
30 added and allowed to stir at room temperature for 3 hours. The solvent was then
removed in vacuo and the residue was taken up in a mixture of methylene chloride

and pentane and filtered to remove LiCl salts. The filtrate was then concentrated



tenperature was recorded as the second nelting point. The results

summari zed in Table 21C were obtained by followng the 25 procedures
descri bedworn3®01383 Randal |, Pol ymer Sequence Det ern nati onPCCAardonms7143 NVR
Met hod, Academ c Press New York 1978, _sppra. | CP POLYMER EXTRACTI ON METHCD
30 The 1 CP polynmer was dissolved in hot xylene and then allowed to cool
overnight. After filtration the insolubles were dried. The xylene sol uble
portion WO 03/002583 PCT/US02/ 18718 -219 was evaporated and the sol uble
material rec TIh WA ( S St friq18 v sol ubl e
mat eri al Was%rgnsualtlglgerdet e3§ eégﬂbé\dcgtérigé@%& us@ﬁn9 g 91\{?9 Ofrné%} g Eeﬂgrcld
instrunents1§y@ﬁ\aglaﬂ§e&ott A VSPr o V'sc05|ty Autonatlc Sanpler. 5 At very
high ICP MFR this nethod can extract sonme | ow nol ecul ar weight isotactic
PP and thus |ower the observed IV. |ICP POLYMER FRACTI ONATI ON METHOD 10 The

| CP sanpl es WeW@E@Qfs;la&dﬁgb%&-gé-gﬂgﬂoggﬁﬁ-ﬁ@gfjé t&fyly}iftenbi ARonilfAC! I Onat ed
and anal yzed b ; din J.

C. Ramdall, J. Poly. Sci.: Part A PoldymahylChem stry, Vol. 36, 1527- 1542

(1999 S Sl ot TS e B B st s 5 '
r " V0" 0\ Qidbhnid (0.4%,Q90 (fholFwaSdls¥oltkd in 56 FhiVf foflich® 'Y this solution

was added 1.8 mL of MeMgBr (3.0M in Et;O) and the reaction was stirred at

90°C for 5 hours. After this time, the reaction was cooled to room temperature
10 and 10 mL each of SiCly and 1,4-dioxane was added. The solution was filtered
through celite and the solvent was removed in vacuo. The resulting solids were

washed with pentane. Yield: 0.18 g (44%).

Supported Metallocene Catalyst System 22

15 In a 100 mL round bottom flask dimethylsilanediylbis{1-[2-isopropyl, 4-
(2-biphenylyl)indenyl]}zirconium dimethyl (0.070 g) was added to the above
MAO-toluene solution (6.74 g, 7.2 mL) and stirred twenty minutes. The resultant
mixture was filtered through a medium glass frit funnel and washed with toluene
(14 mL). To the combined filtrates was added dehydrated silica (4.0 g, Davison

20 948 Regular, 600°C dehydration). This slurry was stirred for twenty minutes, then
dried at 40 °C for two minutes under vacuum on a rotary evaporator until the
liquid evaporated and then the solid was further dried a total of about 2 hours and
thirty four minutes. The supported catalyst was recovered as a light purple, free
flowing solid (5.56 g).

25

30
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POLYMERIZATIONS

Isotactic Polypropylene Homopolymer

The polymerization procedure for producing homopolymers with the
above supported metallocene catalyst systems was as follows. In a clean, dry two
liter autoclave which had been flushed with propylene vapor, TEAL (triethyl
aluminum) scavenger (0.3 mL, 1.5M) was added. Hydrogen gas was added at this
point. The reactor was closed and filled with 800 mL of liquid propylene. After
heating the reactor to 70 °C , the catalyst was added by washing in with propylene
(200 mL). After the indicated time, typically one hour, the reactor was cooled,

and the excess propylene vented. The polymer was removed and dried.

Isotactic Polypropylene Random Copolymer (RCP)

The polymerization procedure for producing ethylene random copolymers
(RCP) with the above supported metallocene catalyst systems was as follows. In a
clean, dry two liter autoclave which had been flushed with propylene vapor,
TEAL scavenger (0.3 mL, 1.5M) was added. Hydrogen gas was added at this
point, if used. The reactor was closed and filled with 800 mL of liquid propylene.
After heating the reactor to 60 °C , an overpressure of ethylene, as indicated by
the “delta kPa”, was slowly added while maintaining 60°C. The ethylene inlet was
closed while the catalyst was added by washing in with propylene (200 mL).
Immediately after addition the ethylene inlet was reopened and the desired
overpressure of ethylene was maintained. After the indicated time, typically one
hour, the reactor was cooled, and the excess propylene vented. The polymer was

removed and dried.
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00 Impact Copolymers (ICP)

The polymerization procedure for producing ICP with the above supported

metallocene catalyst systems was as follows. In a clean, dry two liter autoclave

5 which had been flushed with propylene vapor, TEAL scavenger (0.3 mL, 1.5M)
was added. Hydrogen gas was added at this point. The reactor was closed and

filled with 800 mL liquid propylene. After heating the reactor to 70 °C, the

catalyst was added by washing in with propylene (200 mL). After the indicated

time, typically one hour, the reactor was vented to about 170 psig (1172 kPa)

10 pressure and then an ethylene/propylene gas mixture was passed through the
reactor at the rates indicated while maintaining 200 psig (1379 kPa). At the end of

the gas phase stage, typically 90 to 150 minutes, the reactor was vented and

cooled under N,. The granular ICP polymer was removed and dried.
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POLYMER ANALYSIS

Results are shown in Tables 1-22 (A and B) below. The numbering of the
Tables corresponds to the numbering of the above Examples (Supported
Metallocene Catalyst Systems). Molecular weight determinations were made by
gel permeation chromatography (GPC) according to the following technique.
Molecular weights and molecular weight distributions were measured using a
Waters 150°C gel permeation chromatograph equipped with Shodex (Showa
Denko) AT-80 M/S columns and a differential refractive index (DRI) detector
operating at 145°C with 1,2,4-trichlorobenzene as the mobile phase at a 1.0
mL/min. flow rate. The sample injection volume was 300 microliters. The
columns were calibrated using narrow polystyrene standards to generate a

universal calibration curve. The polypropylene calibration curve was established

using k = 8.33 X 10-3 and a = 0.800 as the Mark-Houwink coefficients. The

numerical analyses were performed using Waters "Millennium" software.

DSC melting points were determined on commercial DSC instruments and
were reported as the second melting point. The polymer sample was heated to
230.0°C for ten minutes and then cooled from 230°C to 50°C at 10°C/minute.
The sample was held at 50°C for five minutes. The second melt was then recorded
as the sample was heated from 50°C to 200°C at a rate of 10°C/minute. The peak

temperature was recorded as the second melting point.
The results summarized in Table 21C were obtained by following the

procedures described in J.C. Randall, Polymer Sequence Determination: Carbon-

13 NMR Method, Academic Press New York 1978, supra.

ICP POLYMER EXTRACTION METHOD

The ICP polymer was dissolved in hot xylene and then allowed to cool

overnight. After filtration the insolubles were dried. The xylene soluble portion

N O M 00

O P kn
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was evaporated and the soluble material recovered. The IV (intrinsic viscosity) of

the recovered soluble material was measured in decalin at 135°C by using known

methods and instruments such as a Schott A VSPro Viscosity Automatic Sampler.

5 At very high ICP MFR this method can extract some low molecular weight

isotactic PP and thus lower the observed IV.

ICP POLYMER FRACTIONATION METHOD

10
The ICP samples were sent to Polyhedron Laboratories, Inc. to be
fractionated and analyzed by GPC. A general description of the procedure is
found in J. C. Randall, J. Poly. Sci.: Part A Polymer Chemistry, Vol. 36, 1527-
1542 (1998), supra.
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1I3MMMHHMH 14M MMMHH 15 M M HM M H 16 M M M H M
Me 17 iso-Pr HPh HHH 18 iso-Pr MM HHHH 19 iso-Pr M M HHH 20

i so- Pr PhwH oblob2sB 21 iso-Pr Ph HH HH 22 iso-Pr Ph H HPATHSh18vk8 =
Methyl; Et = Ethyl; iso-Pr = Isopropyl; tert-Bu = tert. Butyl; Ph = Phenyl
WD 03/ 002583 PCT/ US02/ 18718 -265- WHAT IS CLAIMED IS: 1. A bridged

bi s(2- R3- 4- phenyl -i ndenyl ) R R2net al | oc®fe wherein: the phenyl rings are
substituted at the 2' positions (Rl2) by radicals which nay be 5 identical
or different hal ogen atons, Cl-Cl0 al kyl groups, C6-Cl4 aryl groups, C2-

C10 al kenyl groups, Cy-C40 arylal kyl groups, C7-C40 al kyl aryl groups,
C8-C40 arylal kenyl groups,|and -NR 2, -SR, -OR, -SIR3, -GS R 3 and
-PR 2 radicals; the radi gaLs R3 are sel ected from hydrogen, hal ogen, Cl1-Cl10
al kyl groups, C6-Cl4 |&arx2yroups, C2-C 10 al kenyl groups, C7-C40 aryl al kyl
groups, C7-C40 al kyl afsil 83D groupd, $8-C40 arylal kenyl groups, and -NR 2,
"SR, -OR, -SiR3%2-0si® 3|and PR 2ctadi'cal ¢ whéreih each R is
i ndependently sel eessedd fromnf hal ogen, Cl1-Cl10 al kyl groups and C6-Cl4 aryl
groups; provided that |Lf Rl|land R2 both are hal ogen and R13 is
di met hyl si | anedi yl Bt Een R3|i @& & &nin & anenetByl @nd ethyl. 15 2. A
conpound of claim I5represept ed diys rhes forhuil @ R0 «R11 RO Rl 0 R12 5 R8
RMA R2 M =
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0 R3RR R6 ~I)
PCT/ US02/ 18718

6 7 RBORS RMAR8RI2 0ORRI
-266- wherein:
haf ni um wemnamd2sss ni obi um tantal um

M

R 10 WO 03/ 002583
is selected fromtitanium zirconi um
chrom um nol ybdeneerarsd2/187mgyst en

R and R2 are selected from hydrogen, hal ogen, hydroxy, ClI-Cl O al kyl
groups, C 1- 5 C 10 al koxy groups, C6-C 14 aryl groups, C6-C 14 aryl oxy
groups, C2-C 10 al kenyl groups, Cr7-CG@laryl al kyl groups, C7-C40 al kyl aryl

groups and C7-C40 aryl al kenyl

forma C4-C40 al kanedi yl

is coordinated to M in 4
represent a conjugated di
groups i ndependently sel g
trihydrocarbylsiIthydroc
40 atons not counting hyd
sel ected from hydrogen, |
15 C2-C10 al kenyl greups,
C8-C40 aryl al kenyl ouf
-PR 2 radicals wher®n g
Cl- C10 al kyl groups d

bot h are hal ogen and=R13
met hyl and et hyl; 20.2rR4,

hydr ogen, hal ogen, C¥- CI(

TABLE 21C

Dimethylsilanediylbis{1-[2-isopropyl, 4-(2-biphenylyl)indenyl]}zirconium

groups; or R and R2 are joined together to
group or a conjugated C4-C40 diene |igand which
v netal |acycl opentene fashion; or R and R2
eng, 10|optionally substituted with one or nore
=@iEdAfr)n1 <+hydgocarbyl, trihydrocarbylsilyl and
%gs <%ald di ene having a total of up to
g 1d orng a it conplex with M; R3is
nal &gen, | C1- C10 al kyl groups, C6-Cl4 aryl gr oups,
C7- 40| aryl al kyl groups, C7-C40 al kyl aryl groups,
s, and tNR 2, -SR, -OR, -SiR 3, -OSiR 3 and
e@aﬁ:g s Jndependently sel ected from hal ogen
3?%? ar yf greups; provided that if R and R2
<52 i met Hyl siTanediyl, R3 is different from
R5, R6 and R7 are each independently selected from
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al kyl groups, C6-Cl4 aryl groups, C2-Cl0 al kenyl groups, C7-C40 aryl al kyl
groups, C7-C40 al kylaryl groups, C8-C40 aryl al kenyl groups, and -NR 2,
-SR, -ORVp 03888, -OSIR 3 and -PR 2 radi cal s wherein e®ch/uRo2/18718

i ndependently selected from hal ogen, Cl1-C 0 al kyl groups and C6-Cl4 aryl
groups; or two or nore adjacent 25 radicals R5, R6 and R7 together with the
atons connecting themnmay formone or-26Apre rings; R8, R9, R10 and R' are
each independently as defined for R4, R5, R6 and R7, provided that two or
nore adj acent radicals R8, R9, R10 and R' together with the atons
connecting themmay formone or nore rings ; 30 R12 is selected from

hal ogen, CI-Cl O al kyl groups, C6-C 14 aryl groups, C2-C 10 al kenyl groups,
C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups, C8-C40 aryl al kenyl

groups, and -NR 2| -SR,|-OR, -SIR 3, -OSiR 3 and -PR 2 radicals WO
03/ 002583 PCT/ US02/,18418| -267 wherein each R is independently selected
from hal ogen, OB (09 8I'Eyl groupsesnd ©6-Cl4 aryl groups; R13 is selected
fromRl4 R14 RIZER %‘gl b --MﬁﬁNB- MB- -OM3-O | | I | RIS R15 R15
R15 R14 R16 R142R14vRE4=R14 | | +MB- C- -OM3- - C- C-C- 1 1 1 11i 5
e MR e b S (R S e T
- -, - - , - - - -, - - an
-B[ N( Si RL4R15R16eg 21 -; wherein: | 10 R14, R15 and R16 are each
i ndependently s eg gd’-‘f‘om hé/dé@@, hal ogen, C1-C20 al kyl groups, C6-C30
aryl groups, Clgl! gJ'EOKy %r\@uqsg <L2-C20 al kenyl groups, C7-CA40 aryl al kyl
groups, C8-C40 ._)iral Kenyl groupseshd C7- 40 al kyl aryl groups, or
5
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R14 and R15, together with the aton(s) connecting them forma ring; and M
is selected fromcarbon, silicon, germaniumand tin; or 15 R13 is
representwo idypoiske fornula RI8 R1*R R19 R0 M 2, R24 R2ZCTRZB2/18%her ei n:
WD 03/ 002583 PCT/ USO2/ 18718 - 268 R17, R18, R19, R20, R21, R22, R23 and
R24 are each independently selected from hydrogen, hal ogen, hydroxy,

Cl- C10 al kyl groups, Cl1-Cl0 al koxy gr-aeps, C6-Cl4 aryl groups, C6-Cl4

aryl oxy groups, C2-Cl10 al kenyl groups, C7-C40 aryl al kyl groups, C7-C40

al kyl aryl groups and C8-C40 aryl al kenyl groups; or two or nore 5 adjacent
radicals R17, R18, |R19, R20, R21, R22, R23 and R24, including R20 and R21,

together with the dtons g¢onnecting them formone or nore rings;, and M2
represents one or nm% carbon atons, or a silicon, germaniumor tin atom
3. The conpound of (& & &2, wherein ML is selected fromtitanium 10
zi rconi um and hanijgma. | The conpatingd of claim1 or 2, wherein Rl and R2
are selected from |chtrilne, Cl+C6 cald®kyl groups, C6-Cl0 aryl groups, C7-Cl2
aryl al kyl groupsegarnld C7- {C12 al kyl aryl groups. 15 5. The conpound of claim
1 or 2, wherein and R2 are nethyl groups. 6. The conpound of claim4,
wherein R3 is seffedted fronEC3-Qaoak&! groups and phenyl. 20 7. The
compound of clai @ 45 whenei g R3nis seliected from branched C3-C4  al kyl
groups. 8. The c ound of claiml1l or 2, wherein R3 is an isopropyl group.
25 9. The conmpou of €ldims 2 to 8 wherein R4 is hydrogen.
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10. The conmpound of claim3, wherein MB is selected fromcarbon and
silicon, and Rl14, R15 and R16 are independently selected fromC, -C4 al kyl
groups ario@/023383 C 10 aryl groups. 11. The conpound of clpairfis8/18aer ei n
R13 is represented by the fornula WO Q03202583 PCT/US02/18718 -269 R 18
R17 R1I9 M2 R21 R24 R22 R23 wherein: R17, R18, R g, R20, R21, R22, R23
and R24 each are hydrogen; and 5 M2 represents a silicon atom 12. The
conmpound of any of clains 1 to 11 wherein R12 is selected from Cl-C6 al kyl
groups and C6-C ng%yp ains 1to
12, wherein ﬁrlm]ﬁ]i?ﬁ %AH&F%&RE th%}ﬁ)g%%g)r(r%gﬁlﬁ 0 %ﬂgs %}T{- r%{}gslefr%d%&to 13,
V\/nerel n at |'8ast Re o? ‘ﬁ‘z’f and R8 is hydrogen. 15 15. The conpound of any
of clainms 2 to 11, wherein R12 is C-C2 alkyl and R® is different from
hydrogen. 16. THE C4hpyuid ny of clal ns_ 2 to 15, wherein each of R4 and
R8 is3 hydrogenR 28 T£l (w@yém@m ¥d4%h 2, wherein R and R2 are

sel ected from clﬂ ORI:IFS R mdl hyl , neopentyl and benzyl R3 is selected from
C3-C4 al kyl grokpd= l\éaz(Slh of R4 and R8 is hydrogen, and R12 is sel ected
from Cl-C4 al kyl groups and C6-C10 aryl groups. WO 03/002583

PCT/ US02/ 1878 (Tabdd)J R8. The] ROnpounfROY any[®&'™ cl ai fR°2 to ITR® wherjein R3

i s sel ected from Ddrigpghed CBHCA al Kyjy groupspnd RIZH S selegfed from

C6- C10 aryl §roupPST Mo H Me H i H
3 Me H Me H Me H
4 Me Me H H H H
5 Me Et H H H H
6 Me iso-Pr H H H H
7 Me Ph H H H H
8 Me H H Ph H H
9 Me H H tert-Bu H H
10 Me Me Me H H H
11 Me Me H Me H H
12 Me Me H H H Me
13 Me Me H H Me H
14 Me Me Me Me H H
15 Me Me H Me Me H
16 Me Me Me H Me Me
17 iso-Pr H Ph H H H
18 iso-Pr Me H H H H
19 iso-Pr Me Me H H H
20 iso-Pr Ph H H H H
21 1so-Pr Ph H H H H
22 iso-Pr Ph H H H H

10 Me = Methyl; Et= Ethyl; iso-Pr =Isopropyl; tert-Bu = tert. Butyl; Ph = Phenyl



5 19. The conpound of any of clainms 2 to 17, wherein R3 is selected from

i sopropyl, isobutyl, sec-butyl, tert-butyl and phenyl groups, and R12 is
sel ect ed wbresmoas8pr opyl , i sopropyl, n-butyl, isobutyl, se@chutspr/ 18718
tert-butyl, phenyl, tolyl, benzyl andgaphthyl groups. 10 20. The conpound
of claim2, wherein M is selected fromzirconiumand hafnium R and R2
are selected fromchlorine, Cl-C3 alkyl groups and C6-Cl10 aryl groups; R3
i s select ed from C3-C6 al kyl groups and C6-CI O aryl groups; R4 and R8 are
hydr ogen; W lf%@l g¥0 and R' are each independently selected from
hydr ogen and FQ groups; R12 is selected from C3-C6 al kyl groups
and C6 15 Cl O aryl groups and R13 is selected fromdi (C

1- C4al kyl ) si | anedi |phe | si | aned - al henyIS|Ianed|yI,
di phenyl et hlanedl“§/¥’“§¥|‘?;1i 4'§ R‘&’r’ié’&“’ewbgr% néﬁcég’t‘f@b‘%/‘#‘ TFddi cal s and
groups of t e 20
R17, R 8, Rng EH&%‘PH%EB%% SU&H&G&{;%% RB%%%S ea?h%%glg?éﬁﬁ%ﬂfl yysel ected
from shydr ogdentlclahd)lo@}&hreahhalﬁ:gerfﬁiombkﬁ}l Cgrzdkudgromsdcwm entl gsaipssCa car bon
or silicon om WD 03/ 002583 PCT/ US02/ 18718 1 The co Hnd of
claim 20, whetedlken¥] £PWss &i7eluo ey PR A “Oa"fl kﬁa?’é $r8H%gd|

di phenyl si | aped envksi e ; Yai vl and
al Eeneél yl, di (%hof(r%pf%m%ﬁg?agkanﬁﬁgl ?[5}[41}'3(&53 R, rdidepiedi y

al kyl)1sil ylt}lameIQﬂbi)Raﬁ@ setagtedafrem hydppenyshategepoGnéio @l;kybg@np%dletﬁgmt he

formil a: Rloarlegr]b:{‘Jpsg C,-Cyp alkenyl groups, C7-Cy4p arylalkyl groups, C;-C4o alkylaryl

10 groups, Cg-Cy arylalkenyl groups, and -NR',, -SR', -OR’, -SiR'3;, -OSiR’; and -PR',
radicals wherein each R' is independently selected from halogen, C;-Cjo alkyl
groups and C¢-C 4 aryl groups; provided that if R!and R? both are halogen and R"
is dimethylsilanediyl, then R? is different from methyl and ethyl.

15 2. A compound of claim 1 represented by the formula:

(D)




RL JJRRR R1I*RA RBR R(l) RI=R6 RT RBRORS R4 R8RI2 0 RRI1 RIO
10 wherein: ML is selected fromtitanium zirconium hafnium vanadi um

ni obi um warwsabasss chrom um nol ybdenum and tungst en; R1rPamdiSe21gme

sel ected from hydrogen, hal ogen, hydraoxy. C1- CLO al kyl groups, Cl- C10

al koxy groups, C6-Cl4 aryl groups, C6-Cl4 aryl oxy groups, C2-Cl0 al kenyl
15 groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups and C7-C40
aryl al kenyl groups; or RlL and R2 are joined together to form an al kanedi yl
group or a &%%%jygat ed C4-C40 diene ligand which is coordinated to ML in a
WO 03/ 002583 US02/ 18718 - 272 netall acycl opentene fashion; or R and
R2 representMaiceidgafred tilasion, ziraptiumnbathinns whsiditnt edbivint,tamalengr nor e
groups i ndependently sel ected from hydrocarbyl, trihydrocarbylsilyl and
trihydr ocar BFENIW. mAYRslearswnd 44ngsis8; said diene having a total of up to

40 atoms notg oA DY sYIELHER BATbeR! FIOEn2hitiroRy, XQ @] SXkyVgtdtipMc, -

5 Cio alkoxy groups, C¢-Cy4 aryl groups, Ce-Cj4 aryloxy groups, C,-Cio alkenyl
groups, C7-Cyp arylalkyl groups, C7-Cy alkylaryl groups and C7-Csg arylalkenyl
groups; or R! and R? are joined together to form a C4-Cq alkanediyl group or a
conjugated C4-C4 diene ligand which is coordinated to M' in a
metallacyclopentene fashion; or R' and R? represent a conjugated diene,

10 optionally substituted with one or more groups independently selected from
hydrocarbyl, trihydrocarbylsilyl and trihydrocarbylsilylhydrocarbyl groups, said
diene having a total of up to 40 atoms not counting hydrogen and forming a =
complex with M';
R? is selected from hydrogen, halogen, C;-Cio alkyl groups, Ce-C14 aryl groups,

15 C,-Cy alkenyl groups, C7-Cy4 arylalkyl groups, C;-C4 alkylaryl groups, Cs-Cag
arylalkenyl groups, and -NR';, -SR', -OR’, -SiR'3;, -OSiR'; and -PR'; radicals
wherein each R' is independently selected from halogen, C,-C, alkyl groups and
Cs-Ciq aryl groups; provided that if R! and R? both are halogen and R" is
dimethylsilanediyl, R? is different from methyl and ethyl;

20 R*, R®, R® and R’ are each independently selected from hydrogen, halogen, C,-Co
alkyl groups, C¢-Ci4 aryl groups, C,-Cjo alkenyl groups, C5-Cyp arylalkyl groups,
C7-Cy alkylaryl groups, Cs-Cqp arylalkenyl groups, and -NR';, -SR’, -OR’, -SiR'3,
-OSiR'3 and -PR'; radicals wherein each R' is independently selected from
halogen, C,-C;y alkyl groups and C¢-Cj4 aryl groups; or two or more adjacent

25 radicals R®, R® and R together with the atoms connecting them may form one or
more rings;
Rs, R9, R'" and R'! are each independently as defined for R4, RS, RS and R,
provided that two or more adjacent radicals R, R®, R'® and R together with the
atoms connecting them may form one or more rings ;

30 R is selected from halogen, C-Cy alkyl groups, Ce-Ci4 aryl groups, C;-Cio
alkenyl groups, C;-C49 arylalkyl groups, C;-Cs alkylaryl groups, Cg-Cao
arylalkenyl groups, and -NR';, -SR', -OR', -SiR';, -OSiR'; and -PR'; radicals



R3 is selected from hydrogen, hal ogen, Cl1-Cl10 al kyl groups, C6-C 14 aryl
groups, C2-Cl10 al kenyl groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl
groups, 03003002583yl al kenyl groups, and -NR 2, -SR, -OR PCT8isR/8718 OSi R 3
and -PR 2 radicals wherein each R isa2gndependently sel ected from hal ogen,
Cl1- C10 al kyl groups and 10 C6-C 14 aryl groups; R4, R5, R6 and R7 are each
i ndependently sel ected from hydrogen, hal ogen, Cl-Clo alkyl groups, C6-Cl4
aryl groups, C2-Cl0 al kenyl groups, C7-C40 arylal kyl groups, C7-C40
al kyl aryl Y/ -SiR 3,
- OSSR 3 and‘gl‘ll%%‘l-l26%5%1?4 ]?Hyé/\/ﬂgér&g&nge}aeggeﬁt%&n|}§[b%ﬁld2§e§8eanéﬁfmuqu%ct ed from
hal ogen, 15 ((ZLCQJzﬂ)ylagrbyps groups and C6-Cl14 aryl groups; or two or nore
adj acent g[kgal S R6 and R7 together with the atons connecting them
may form onetors éedr]?r R8, R9, R10 and R' are each independently as
defined for R4, R5, R6 and R7, provided that two or nore adjacent radicals
R8, R9, R10 and R' together with the atons connecting them may form one or
nore rings; 20 R12 is seR®cted R'émRi4l ogen, K4 C10 al kyl groups, C6-Cl4
aryl groups, CZ-ClO al kenyl grqups,] C7-C40 anyl al kyl groups, C7-C40
al kyl aryl groups, C8-CAQ3-aryl aMeenids-groupe-Maml -NR 2, -SSR, -OR,
-SIR 3, -G5iR 3 and -PR )2 radicgls |wherein each R is independently
sel ected from hal ogen, 5C10 astyI Rgs oups an%w C6-C 14 aryl groups; 25 R13
is selected fromgroups of the formula WO 03/002583 PCT/ US02/ 18718 -273 R
18 R17 R19 20 M2 R21 R24 R22 R23 wherein: RIB, R18, R19, R20, R21, R22,
R23 and R24 are each independently selected from hydrogen, hal ogen,
hydroxy, Cl-Cl10 al kyl grouprié Cl- CLORM koxy greupri4 @4Cl4 aryl groups,
C6-C 14 aryl oxy groups,| C2-C 10 al kepyl groupg, G7-C40 aryl al kyl

-M3—C - -O-M3- —C—C—C—

||.‘\>15 ||Q16 FL15 ||Q15 |:|{15 R15

-BR'-, -AlR"-, -Ge-, -Sn-, -O-, -S-, -SO-, -SO7-, -NR')-, -CO-, -P(R'*-
-P(O)(R'H-, -B(NR"R")- and -B[N(SiR"R"*R'®),]-;
wherein:

10 R R" and R'® are each independently selected from hydrogen, halogen, C;-Ca
alkyl groups, C¢-C3p aryl groups, C,-Cyg alkoxy groups, C,-Cy alkenyl groups,
C7-Cyparylalkyl groups, Cs-Cyg arylalkenyl groups and C7-Cyp alkylaryl groups, or
R'* and R, together with the atom(s) connecting them, form a ring; and

M? is selected from carbon, silicon, germanium and tin; or

15 R" is represented by the formula
R!8
R R9
- - R?!
X
R23

wherein:



5 groups, C7-C40 al kyl aryl groups and C8-C40 aryl al kenyl groups; or two or
nore adjacent radicals R17, R18, R19, R20, R21, R22, R23 and R24,

i ncl udi ngwBaG/0easd3 R21, together with the atoms connecti ngcCuhesor/1§708 m one
or nore rings; and M2 represents a carbgq, silicon or germaniumatom 10
23. The conmpound of claim 22, wherein R3 is selected from C3-C6 al kyl
groups and phenyl. 24. The conpound of claim 23, wherein R3 is an

i sopropyl group. 15 25. The conpound of claim22 or 23, wherein R12 is

sel ected frogm7Chi 1al kyl p2grpupgza 0..a%Y; h onpound
of any of clai h}is{ i§26R \Khlglr;elﬁn %%%h%agg} 1hd%{eﬂggﬁfyTﬁgec(t:e§n§8ﬁlnd of

cl ai m 28, mh@r@mgtnehaibgm‘ hirdroxydCRE 14 alkl gromgenC,-CH. alkopagmupstCeOnposi tion
conprising the product, of a conpound of _ cl ai 1.2 or 2 nd a atal yst.
WO 03/ 00258?%’57‘15‘362}3226718“3' loxy growps, feCpat ?%tgreaﬂspoé ClooAn AR ai m 28,

whi ch furt hegoGmY LGS S8 1aYPRRIubs aH@tC%fGL;@laryﬁlQenﬁ@oﬁﬁst 3 Xwb SoARRsi tion

of claim 28, wherein the sup'%ort material, se ,ect edfromS|I|ca
al uni pa, silddiavent tadicals, R iy e B uﬂh GG Ré,eR rﬂildrﬂximbsllngRer?@de 31. A

pol ymeri zati 0 I OC! C risi n under pol | zation

condi ti ons, ﬁ%tB%rr ﬁbﬁ’«? g‘fr}ﬁil?oé’ﬁ‘f’ H’Igl Berﬂ’n’tg %ng’éﬂwﬁ%ﬁ and a catal yst
10 conposi t'Mﬁrep?@deﬂts%Eéf Wdte ERPRORbIE, P aGATHIN gdrﬂﬁniuhemmmﬂﬁt of a
conmpound represented by forrmula (I) and a cocat al yst: Ro RI1 R Rl OR

12 RB R4 /RR2 RS M' 0 R3 R

3. The compound of claim 2, wherein M' is selected from titanium,
10 zirconium and hafnium.
4. The compound of claim 1 or 2, wherein R' and R? are selected from

chlorine, C;-Cg alkyl groups, Cs-Cg aryl groups, Cs-C, arylalkyl groups and C;-
Ciz alkylaryl groups.

15
5. The compound of claim 1 or 2, wherein R' and R* are methyl groups.
6. The compound of claim 4, wherein R? is selected from C3-Cg alkyl groups
and phenyl.
20
7. The compound of claim 4, wherein R? is selected from branched C3-Cy
alkyl groups.
8. The compound of claim 1 or 2, wherein R? is an isopropyl group.
25
9. The compound of claims 2 to 8 , wherein RYis hydrogen.
10.  The compound of claim 3, wherein M? is selected from carbon and silicon,
and R' R and R'® are independently selected from C,-Cy4 alkyl groups and Cs-
30 Cjo aryl groups.

11.  The compound of claim 3, wherein R"? is represented by the formula



RIB3R6 (1) RERRTRBRORS RARsRI2 ORI RI1 R 10 wherein: 15 M is
selected fromtitanium zirconium hafnium vanadium niobium tantalum
chr omi umwomBgpdehum and t ungsten; WO 03/ 002583 PCT/ US02/ P8TAB02/12TH6 R

and R2 are sel ected from hydrogen, hal.egen, hydroxy, CI-C O al kyl groups, C
1- C10 al koxy groups, C6-Cl4 aryl groups, C6-Cl4 aryl oxy groups, C2-Ci10

al kenyl groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups and
C7-C40 arylal kenyl groups; or RL and R2 are joined together to forma

C4- C40 al kanediyl group or a 5 conjugated C4-C40 diene ligand which is
coordinated to ML in a netallacycl opentene fashion; or Rl and R2 represent
a conjugated diene, optionally substituted with one or nore groups

i ndependent |y sel ected from hydrocarbyl, trihydrocarbylsilyl and

tri hydrocar byl silyl hydrocar byl groups, 1d diene having a total of up to
40 atons not counting hydrogen andyfiorm|ng albb 10 conplex with ML; R3 is
sel ected from hydrogen, hal ogen, Cl- s groups, C6-Cl4 aryl groups,
C2- C10 al kenyl groups, C7-C40 aryl alk pups, C7-C40 al kyl aryl groups,
C8-C40 aryl al kenyl groups, and..NR 2 R SR, -SIR 3, -OSiR 3 and

-PR 2 radicals wherein each R \?Ewpndependea%hy sel ected from hal ogen,

Cl1- C10 al kyl groups and 15 C6- Cl4~ar U provided that if RL and R2
both are halogen and R13 is dinethyldilanediyl, R3 is different from

met hyl and ethyl; R4, R5, R6 and RY i,ndependent|y selected from
hydr ogen, hal ogen, Cl1-Cl10 al kyl Q?ﬁups, C6- g aryl groups, C2-Cl10 al kenyl
groups, C7-C40 aryl al kyl groups, C7-C4Q 3l kylaryl groups, C8-C40
aryl al kenyl groups, and -NR 2, -SR, - , -SIR 3,

wherein:
R, R18, R'9, Rzo, Rzl, R22, R2 and R* each are hydrogen; and

5 M? represents a silicon atom.

12.  The compound of any of claims 1 to 11 wherein R'? is selected from C;-C

alkyl groups and C¢-Cg aryl groups.
10 13.  The compound of any of claims 1 to 12, wherein R'? is phenyl.

14.  The compound of any of claims 2 to 13, wherein at least one of R* and R®

is hydrogen.

15 15.  The compound of any of claims 2 to 11, wherein R'?is C,-C; alkyl and R"!
is different from hydrogen.

16. The compound of any of claims 2 to 15, wherein each of R* and R® is
hydrogen.

20
17. The compound of claim 2, wherein R! and R? are selected from chlorine,
methyl, neopentyl and benzyl, R? is selected from C3-Cy4 alkyl groups, each of R*
and R? is hydrogen, and R'? is selected from C;-C4 alkyl groups and Ce-Cjo aryl

groups.



20 -CSiR 3 and -PR 2 radicals wherein each R is independently selected
from hal ogen, Cl1-Cl10 al kyl groups and C6-Cl4 aryl groups; or two or nore
adj acent wpadioe®Bs R5, R6 and R7 together with the atons ®eamnsSor/i87g8t hem
may formone or nore rings; R8, R9, Rifb.and R' are each independently as
defined for R4, R5, R6 and R7, 25 provided that two or nore adjacent

radi cals R8, R9, R10 and Rll together with the atons connecting them may
formone or nore rings ; R12 is selected from hal ogen, Cl-Cl10 al kyl groups,
C6-C, 4 aryl groups, C2-C, 0 al kenyl groups, C7-C40 arylal kyl groups, C7-C40
al kyl aryl groups, C8-C40 aryl al kenyl groups, and -NR 2, -SR, -OR,

-SiR 3, -0SiR.3 dhtt eadAindack m@l of 30imh&r &1 N7 cwbbre R SS|snt¢etpdnﬁi@nt |y

selected fr I 1- C10 al kyl ;gr oups Cl4 a groups; R13 is
el ect ed 11 oG 83‘53%?@%%?? oish By S5 558 Bom G oy Bt e one
M3- -OMB-O | | | R15 R15 R15 R15 R14 R16 R14 R14 R14 R14 | | | | | |

VO VA S-S iy - A B(RL4)-, -Al (RL4)-
-Ge-,5-Sn-, 19-, Tig commpnd ofsap: of ciwimg A to 17,C@hereup6|?211a)sele§tedpf(r@1(R14)

- B( NR14R15) 1 R 5 6, R14 re each
i ndependent | yo%r@%tgsgéﬁ?' ﬁ?ﬁya t)ﬁélw’t)ﬂa?ngigélenylc% 0&% a yIIS 1801 ﬁg C6- C30
aryl groups, frésh- £3fbpal, kisoptosi o uitsutylC2so6ay1,asde L, &rrobmsﬁ pHenyl; €491,
aryl al kyl groups, C8-CAQ aryl al kenyl groups and C7-CA40 al kyl aryl groups, or
14 15 10 R awazH andmngpthHerOWdst h the at om(s) connecting them forma ring:
and M3 is selected fromcarbon, silicon, germaniumand tin; or R13 is
represented by the formul a

10 20.  The compound of claim 2, wherein M' is selected from zirconium and

hafnium; R' and R? are selected from chlorine, C;-Cj alkyl groups and C¢-C¢ aryl
groups; R? is selected from C3-Cg alkyl groups and C¢-Co aryl groups; R* and R®
are hydrogen; R’ , R6, R7, R9, R'% and R!' are each independently selected from
hydrogen and C;-C; alkyl groups; R'? is selected from C3-Cg alkyl groups and Ce-
15 Cio aryl groups; and RY is selected from di(C, -C,alkyl)silanediyl,
diphenylsilanediyl, (C,-C,4 alkyl)phenylsilanediyl, diphenylmethanediyl and C,-C4

alkanediyl and alkenediyl radicals and groups of the formula

R!8

20

\M2 R21

R

~ Z I

R24 \ R22
R23

wherein:
20 R'7, R'8, R, R? R?!, R??, R® and R* are each independently selected from

hydrogen, halogen and C,-Cs alkyl groups; and

2 oy
M” represents a carbon or silicon atom.



R18 R1*R R19 R20 M 21 R24 R22 R23 wherein: R17 , R18 , R19, R20, R21,
R22, R23 and R24 are each independently selected from 15 hydrogen,

hal ogen, wgdsessss Cl- CLO al kyl groups, Ci -C, o al koxy grerase2/G61€14

aryl groups, C6-Cl4 aryl oxy groups, C29410 al kenyl groups, C7-C40 aryl al kyl
WO 03/ 002583 PCT/ US02/ 18718 -277 groups, C7-C40 al kyl aryl groups and

C3- 40 aryl al kenyl groups; or two or nore adjacent radicals R17, R 8, R19,
R20, R21, R22, R23 and R24, including R20 and R21, together with the atons
connecting tyem fpy DRBER ofOiGinf 109SwhBH KB ieREREEA! RoPNAi(@I.CI" ©
carbon atons, or a Ssi germaniumor tin atom : rocess of
claim 31, Wmék;d)sﬂiaﬁ&h;dnd dﬂﬁleaylellmldg&tt edC{-Com adlqyl);ﬂmnyds]lmdlym &bl

groups, 0 ar, 7-Cl | al roups and C7-Cl12. al kyl aryl
groups. 10 ?%ka“f’ﬂ’ék pg’&‘geg@ Bef%ﬂi aa’r@l é ’%'!9?81 ‘gﬁl#’é?Faé‘len aﬁg |bésj[§5gé‘&v“ed from
C3-C6 al kyl dgﬁﬂﬁﬂﬁk@ﬂ@ﬂﬂﬂﬁﬁykmuﬁﬁ The process of clainms 31 or 32, wherein
R3 is an isopropyl” group. 15 . The process of any of clains 31 to 34,
wherebn R12 is sel ected from Cl C6 al kyl groups and C6-C 10 aryl groups.
36. The pro S an of cla 4 wherel n R12 is phenyl. 20 37.
The processcﬁ clai \é% or PEXN ?ﬁﬁl@f%‘l rﬁ B8 “sel ected from i sopropyl ,

i sobutyl, sec-butyl, tert-butyl and phenyl groups, and R12 is sel ect ed from
n- propyl, isopropyl, n-butyl, lRﬁobutyI sec-butyl, tert-butyl, phenyl,
tolyl, benzyl and naphthyl ,groups. 25 38 The process of any of clalns 31
to 37, wherein the catalyét co 05|t|Qm further conprises a support

material. 39. The process of wherein the ghtal yst conposition
further

()

10 wherein:
M' is selected from titanium, zirconium, hafnium, vanadium, niobium, tantalum,
chromium, molybdenum and tungsten;
R'and R? are selected from hydrogen, halogen, hydroxy, C;-C, alkyl groups, C;-
Cio alkoxy groups, Cs-C)4 aryl groups, C¢-Ci4 aryloxy groups, C,-Cyo alkenyl
15 groups, C7-Cy arylalkyl groups, C7-Cyo alkylaryl groups and C;-Cyp arylalkenyl
groups; or R' and R? are joined together to form an alkanediyl group or a

conjugated C4-C4 diene ligand which is coordinated to M' in a



conprises an inorganic support material. 30 40. The process of any of
clains 31 to 39, wherein said nonool efins conprise conpounds of the
fornmul a RaCH3@HERB3 wherein Ra and Rb are each WD 03/ 002583 PeC/S0S02148718
-278 independently sel ected from hydragen, al kyl and al kenyl radicals
having 1 to 14 carbon atons or, together with the carbon atons to which
they are connected, forma ring having 4 to 8 carbon atons. 5 41. The
process of claimany of clainms 31 to 39, wherein said ethylenically

unsat ur at ed FPANEERREARR! ShoifaRelt Al |daoRCHNERE AUhAEROBLENS. 42

The process alnms 31t erein sald processS 1s carried out
at a tenper atptiogaltarsgbstguted omitls ®n€ o0 nBde @rodd #@lepdridently celested ofroml ai m 31,
wherein Rl aﬁld R2 are d Co, al roups,..,C6-Cl o

aryl groups, yéfq‘@il?’1=a$r§$'|9'feqc?t9’i%yb°$lgﬁﬁg]§gQMW@Ygél—yﬁ]@fdé?WwﬁgggB‘EHfs sz j g

selected fro n oS
hydr ogen, m@%hﬁ?ééﬁ gﬂg 1 fg i; ggﬁ?\ -4g)r %Blyﬁ}lg %Gly Ig %‘b‘?g’%;}f }@fr?\é-%éua?@ﬁ()ﬁ?gg beh {t yl,

sec-batyl , 1&mmet withtM';, phenyl, tolyl, benzyl and naphthyl groups, the
cocatal yst is;selected. from conpoynds conpri si noncgqor.di nafi ng ani ons,
al uroxanes %I‘Snﬁefﬁ‘@ﬁegom_tw Fagsm, b eﬁr‘u‘r&)‘hé‘_ﬁ%ggﬁ‘?%taﬁ&b%f BT3RS ur t her
conprises a @UEROskedRiEUR! C,28) ‘ﬁﬁlleﬁgylf &8s 'd%(@ﬂall@ll%&?l Bebups, Cs-Cyq

silica-alumna, magnésiumchloride and nixtures there and wherein said
one or nore @ylhikespi gwupy andsaiNR'at SR ,nEMRnediR's, 20StRynand s@Rat radisalst

et hyl ene and_ propyl ene,.44.. A polynerization . proces 0 i,Si.ng _contacting,
inder pol yme PSR R Ry i feietomisl g Rlsgity Gt althy i e
nonongrs andCcaceadrll gestips; composi tion, said catal yst conposition conprising

t he product o compound 25 represented by forrmula (1) and a cocatal yst:
WO 03/ 002583R‘L<1:§/ &%@m llgarwach ipdepenggmilyreelecizd from hydrogen, halogen, Ci-Cio

alkyl groups, Cs-C,4 aryl groups, C,-Cjo alkenyl groups, C7-Cyg arylalkyl groups,
C7-Cyp alkylaryl groups, Cg-Cyp arylalkenyl groups, and -NR',, -SR', -OR’, -SiR's, -
OSiR'; and -PR'; radicals wherein each R’ is independently selected from halogen,

15 C,-C) alkyl groups and Cg-C4 aryl groups; or two or more adjacent radicals R°,
R® and R’ together with the atoms connecting them may form one or more rings;
RS, R9, R!'" and R!! are each independently as defined for R4, R5, R® and R7,
provided that two or more adjacent radicals R®, R, R'® and R together with the
atoms connecting them may form one or more rings;

20 R'? is selected from halogen, C,-Cjo alkyl groups, Ce-Cis aryl groups, C-Cio
alkenyl groups, C;-Cs9 arylalkyl groups, C7-Cs0 alkylaryl groups, Cs-Cyg
arylalkenyl groups, and -NR';, -SR’, -OR', -SiR';, -OSiR's and -PR'; radicals
wherein each R' is independently selected from halogen, C,-C,¢ alkyl groups and
Cs-C4 aryl groups;

25 R" is selected from groups of the formula



RL ORLRBRA/RR2 Vo--- MR R7T RRL" R6 (i) 61 R7T RBORS R4 R8
Rl2 ORI RI11 R 10 wherein: M is selected fromtitanium zirconium

haf ni um waeara®d2ss3 ni obi um tantalum chrom um nol ybdenwerarsd2/ismgst en; 5
R and R2 are sel ected from hydrogen, -had ogen, hydroxy, Cl-Cl0 al kyl

groups, Cl- C10 al koxy groups, C6-C 14 aryl groups, C6-C 14 aryl oxy groups,
C2-Cl O al kenyl groups, C7-C40 aryl al kyl groups, C7-C40 al kyl aryl groups
and C7-C40 aryl al kenyl groups; or Rl and R2 are joined together to form an
al kanediyl group or a conjugated C4-C40 di ene ligand which is coordi nated
to M in a 10 netal |l acycl opent ene fashion;Rqr R and R2 represent a
conjugated diene, optionally substituted wth one or nore groups

i ndependent |y sel ected from hydrocariyl, trihygnocarbylsilyl and

tri hydrocarbyl silyl hydrocarbyl groups, 3 di ene having a total of up to
40 atons not counting hydrogen and form conplex with M; 15 R3 is
sel ected from hydrogen, hal ogen, CicCl07alNkyl “gR@Ups, C6-Cl4 aryl groups,
C2- C10 al kenyl groups, C7-C40 aryl al kw? grqups, &7- C4o al kyl aryl groups,

C8- C40 ~ - R

wherein:

R, R8, R, R R¥ R*, R* and R* are each independently selected from

hydrogen, halogen, hydroxy, C;-C;o alkyl groups, C;-C,y alkoxy groups, Cs-C4

aryl groups, C¢-Cis aryloxy groups, C,-Cjo alkenyl groups, C;-Cy4 arylalkyl
5 groups, C7-Cyp alkylaryl groups and Cs-Cyp arylalkenyl groups; or two or more

adjacent radicals R”, R's, ng, RZO, Rzl, R22, R?* and R%, including R* and R?!

together with the atoms connecting them, form one or more rings; and

2 . .
M represents a carbon, silicon or germanium atom.

10 23.  The compound of claim 22, wherein R? is selected from Cs-Cg alkyl groups

and phenyl.
24.  The compound of claim 23, wherein R? is an isopropyl group.

15 25.  The compound of claim 22 or 23, wherein R'? is selected from C,-Cs alkyl
groups and C¢-Cjg aryl groups.

26.  The compound of any of claims 22 to 26, wherein R'? is phenyl.
20 27.  The compound of claim 28, wherein each of R* and R® is hydrogen.

28. A catalyst composition comprising the product of a compound of claims 1

2 or 22 and a cocatalyst.



aryl al kenyl groups, and -NR 2, -SR, -OR, -SIR3, -OSiR 3 and -PR 2

radi cal s WO 03/ 002583 PCT/ US02/ 18718 -280 wherein each R is independently
sel ect ed woeniobsBHgen, Cl- ClO0 al kyl groups and C6-C 14 argii/usopigss R4,
R5, R6 and R7 are each independently sehgected from hydrogen, hal ogen,
Cl1-C10 al kyl groups, C6-Cl4 aryl groups, C2-Cl0 al kenyl groups, C7-C40
aryl al kyl groups, 5 C7-C40 al kyl aryl groups, C8-C40 aryl al kenyl groups,
and -NR 2, -SR, -OR, -SiR3, OSiR3 and -PR 2 radicals wherein each R
is i ndepend |y 5%15 qgecna Cl4
aryl groupseﬁor t\f;\%l gaﬁélﬁ% g@gnt 2 %I@%%%%cgﬁgmé a?g\gjggﬁer wth
t he at ons comatedtl ng t hem may formone or nore rings; R8, R9, R1O and R1l
are each independently as defined for R4, R5, R6 and R7, 10 provi ded that
two or nore adjacent radicals R8, RO, R10 and R' together with the atons

connecting tiem mpye Eﬁél%toa?mﬁémﬁm{ Bf rclanxﬂ528 Rlﬁ’erb& el ﬁ\?})&q hiemihgl ogen,

Cl- C10 al kyl groups, Co-Cl4 aryl groups, - al ken groups, C7-C40
aryl ab kyI gr?@lﬁpged fil?m@mcaalakymaﬂ,ydilhg&-dupsna mgn&@uma‘rl}.ld)mld@m@/mlgmmsps and
NR 2 SSR3, -OSIR 3 and -PR 2 radicals 15 wherein each R is

mdependentl&l} r§8fect ed from hal ogen, C1-Cl10 al kyl groups and C6-C 14 aryl
groups; R13 is selected fromgroups of the fornula RI8 R17 R19 R20 M R21
R24 R22 R23  wherein: R17, R18, R19, R20, R21, R22, R23 and R24 are each
i ndependent | 31 selécmoémﬁmwnmowar@gmmsmgamg@ﬁmghyad@xpolymn@@na| kyl

gr oups, X u r roups,
C2-C10 al kenél/q%dgiroclég Xneg(fg %iff %ﬁlyﬁ%]nl all? MJg]gsra g{ﬁzgg&) 9‘%&%} %{a? Sgr oups
and @8- 40 ad’mh;ﬁiskﬁﬂybalgr@wﬂ))‘z?sl oﬁ)fnp'bMOQrcomphemg&ﬂf: geedict roﬁdil G(ﬂhﬁodﬁaﬂ R18,

R19, R20, R21, R22, R2f3 and including R0 and R21, together with the
at oms connectePTESERgHLRY OF@P}%(&%‘%CWB’SH ngs; and

R10

(D)

wherein:
15 M’ is selected from titanium, zirconium, hafnium, vanadium, niobium, tantalum,

chromium, molybdenum and tungsten;



WO 03/ 002583 PCT/US02/18718 - 281 M represents a carbon, silicon or
germani um atom 45. A polyner conposition conprising: (a) propylene
pol ymer cwopsioeissy at | east 99 % by wei ght of units deri vedTfusoms7ss
propyl ene and having a nelting point aQkjat |least 155 C and (b) olefin
copol ymer conprising from40 to 70 % by weight of units derived from
propyl ene and having an intrinsic viscosity of at least 1.8; the
conposi tion nade with a single catalyst corrposition 10 46. The pol yner

O voon Rl ol az{%éém ﬂg&@rl{;’dg(?ém yéen( ﬁ}drb "?egst l Mu%'é” Clr100| efin

honDponproperne copo he an
sel ected f rdmo@tlhwyeg&)upmb@aew arfyi rgSOdpa,vC@gjlj raqr‘mgr gmujai Catlp@alkeﬁjzlorrs,

or opyl one. y”é%%ép;‘)“ o BN EicBi G Cin URYE B 208 GrCuarviliendin O
conponent ( roy Sa‘?la ﬁzreeén g’lge& ® nﬁlg/qé)yorm @glc@mkaﬁecﬁﬁ gehh yed from

et hyl ene. é po ymer 03| ti claim4 wher ei n corrponent s (a)
and (b) 20 ctomg@,‘atedr @eﬁtoal dleae t tigand ofvhichs tso @Ordindtyd wed g’ ofin umi t s

derived frome he poly onposition of any of clains 45 to
35, wher ef n ROAIGHERBEEH) TS e K, 11900 niePUEo: & capeRes Henge oo
The pol ymer go@Rasy SubBRingkd avih %fne%xah{&?e %50&;5.3, ﬂﬁepéﬂﬂ@ﬁtw ReleOeP oAt ()
has a nelting point of at |east 157 C ol ymer conposition of any

of clains 451md000493yl,méwémanbmhﬁmhem trﬁ(}tﬁl)roqadyl%\kylhyuquarm cgrwmc@@ldty of at
| east 2.0. 30 52 The osi tion, of 45 t o

wherei 1 comOrBabavinba Rl SEhp f8 B Rk %t iy Percest PRLmbEA R

03/ 0Qg583 PQUHW{V&QMB -282 53. The polynmer conposition of any of clains
45 to 52, wheyein the conposition has a M/M of not higher than 3.5. 5
54. The pol yReis slpetrdstrom dydusfgemntyelegenc CaiGre 2lksl grouse, Cavfier ashetotes,

C,-Cp alkenyl groups, C;-C4g arylalkyl groups, C7-Cyg alkylaryl groups, Cs-Cao
arylalkenyl groups, and -NR';, -SR', -OR’, -SiR'3;, -OSiR'; and -PR', radicals
wherein each R' is independently selected from halogen, C;-C) alkyl groups and
15 Cs-Ci4 aryl groups; provided that if R! and R? both are halogen and R" is
dimethylsilanediyl, R? is different from methyl and ethyl;
R*, R’ R® and R are each independently selected from hydrogen, halogen, C,-C)¢
alkyl groups, C¢-C)4 aryl groups, C,-C)o alkenyl groups, C;-Cyg arylalkyl groups,
C7-Cyp alkylaryl groups, Cg-Cyp arylalkenyl groups, and -NR';, -SR’, -OR’, -SiR';,
20 -OSiR'3; and -PR'; radicals wherein each R' is independently selected from
halogen, C-Cjy alkyl groups and C¢-C4 aryl groups; or two or more adjacent
radicals R’, R® and R’ together with the atoms connecting them may form one or
more rings;
Rs, R9, R'® and R" are each independently as defined for R, R’ , R® and R7,
25 provided that two or more adjacent radicals R®, R’, R' and R'' together with the
atoms connecting them may form one or more rings ;
R'? is selected from halogen, C,-Cy¢ alkyl groups, C¢-Ci4 aryl groups, C,-Cg
alkenyl groups, C;-C4 arylalkyl groups, C;-C4 alkylaryl groups, Cs-Cyo
arylalkenyl groups, and -NR';, -SR', -OR', -SiR';, -OSiR'; and -PR'; radicals
30 wherein each R’ is independently selected from halogen, C;-Cy alkyl groups and
Cs-Cy4 aryl groups;

R" is selected from



conposition has a MWM of not higher than 3.0. 55. The pol yner conposition
of any of clains 45 to 54, wherein conponent (a) is selected from

honopol ypwopgloeases and copol yners of propyl ene and at | easPPCTAGODIRI18

nmonool efiri selected from ethyl ene and2a-ol efins having from4 to 12 carbon
atons, said copolynmers containing at |least 99.5 % by weight of units
derived from propylene, conponent (b) conprises from30 to 60 % by wei ght
of units derived fromethylene, and conponents (a) and (b) together
contain a total of 1.5 to 20 % by weight of units derived from ethyl ene,
wherein conponent (a) has a nelting 15 point of at |east 157 C and
conponent (b) has an intRi4nsic R4c@¥ty of aR'4east 2.0, and wherein the
conposition has a M,,/M of notj higher than 3.5. 56. The pol yner
conposition of any of clyg@.-ns 45M3e- fB, whereLpide catal yst conposition is
supported. 20 | | | |

R15 R15 R15 R15
R14 R16 R14 R14 R14 R14
| | | | | |
M—~C-  OM- —C—C—C—
| I
R15 R16 é15 é15 é15 é15

-BR'Y-, -Al(R")-, -Ge-, -Sn-, -0-, -S-, -SO-, -SO03-, -N(R'Y)-, -CO-, -PR")-
5 -P(O)R'*-, -B(NR"R")- and -B[N(SiR"R"R'®),]-;

wherein:

R”, R' and R'® are each independently selected from hydrogen, halogen, C-Cjg

alkyl groups, Cs-Cjp aryl groups, C;-Cyo alkoxy groups, C,-Cy alkenyl groups,

C7-Cyparylalkyl groups, Cg-Cyg arylalkenyl groups and C;-Cyg alkylaryl groups, or
10 R' and R", together with the atom(s) connecting them, form a ring; and

M is selected from carbon, silicon, germanium and tin; or

R" is represented by the formula

R18
R17 R]9
I
\ zj; R20
M

wherein:

R R18, ng, Rzo’ RZI, R22, R% and R* are each independently selected from
15 hydrogen, halogen, hydroxy, C;-C;o alkyl groups, C,-C,¢ alkoxy groups, Cs-C4

aryl groups, C¢-Cy4 aryloxy groups, C,-Cjo alkenyl groups, C;-Cs arylalkyl
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groups, C;-Cyp alkylaryl groups and Cs-Cyg arylalkenyl groups; or two or more
adjacent radicals R”, ng, ng, RZO, RZI, R22, R? and R24, including R* and Rzl,
together with the atoms connecting them, form one or more rings; and

M? represents one or more carbon atoms, or a silicon, germanium or tin atom.
32. The process of claim 31, wherein R! and R? are selected from chlorine, C;-
Cs alkyl groups, Cs-Cjo aryl groups, C;-C) arylalkyl groups and C7-C,; alkylaryl

groups.

33. The process of claims 31 or 32, wherein R3 is selected from C3-Cg alkyl

groups and phenyl.
34.  The process of claims 31 or 32, wherein R’ is an isopropyl group.
35.  The process of any of claims 31 to 34, wherein R'% is selected from C;-Cs

alkyl groups and C¢-Cg aryl groups.
36.  The process of any of claims 31 to 34, wherein R'? is phenyl.

37.  The process of claims 31 or 32, wherein R’ is selected from isopropyl,
isobutyl, sec-butyl, tert-butyl and phenyl groups, and R'? is selected from n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl, tolyl, benzyl and
naphthyl groups.

38. The process of any of claims 31 to 37, wherein the catalyst composition

further comprises a support material.

39. The process of claim 38, wherein the catalyst composition further

comprises an inorganic support material.

40.  The process of any of claims 31 to 39, wherein said monoolefins comprise

compounds of the formula R*CH=CHR® wherein R* and R° are each
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independently selected from hydrogen, alkyl and alkenyl radicals having 1 to 14
carbon atoms or, together with the carbon atoms to which they are connected,

form a ring having 4 to 8 carbon atoms.

41.  The process of claim any of claims 31 to 39, wherein said ethylenically

unsaturated monomers consist essentially of ethylene and/or propylene.

42.  The process of any of claims 31 to 41, wherein said process is carried out

at a temperature ranging from 30° C to 80° C.

43. The process of claim 31, wherein R! and R? are selected from chlorine, C;-
Cs alkyl groups, Cs-Cjp aryl groups, C;-C,; arylalkyl groups and C5-Cy; alkylaryl
groups, R? is selected from C3-Cg alkyl groups and phenyl, each of R* and R® is
hydrogen, R'? is selected from n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, phenyl, tolyl, benzyl and naphthyl groups, the cocatalyst is selected
from compounds comprising noncoordinating anions, alumoxanes and mixtures
thereof, wherein the catalyst composition further comprises a support material
selected from silica, alumina, silica-alumina, magnesium chloride and mixtures
thereof, and wherein said one or more ethylenically unsaturated monomers

comprise at least ethylene and propylene.

44. A polymerization process comprising contacting, under polymerization
conditions, one or more ethylenically unsaturated monomers and a catalyst
composition, said catalyst composition comprising the product of a compound

represented by formula (I) and a cocatalyst:
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Rll

R10
wherein:

M! is selected from titanium, zirconium, hafnium, vanadium, niobium, tantalum,
chromium, molybdenum and tungsten;

R'and R? are selected from hydrogen, halogen, hydroxy, C;-C, alkyl groups, C;-
Cio alkoxy groups, Ce-Cis aryl groups, Ce-Cj4 aryloxy groups, C,-Cjo alkenyl
groups, C7-Cy arylalkyl groups, C7-Cao alkylaryl groups and C7-Cyg arylalkenyl
groups; or R' and R? are joined together to form an alkanediyl group or a
conjugated C4-Cq9 diene ligand which is coordinated to M' in a
metallacyclopentene fashion; or R' and R? represent a conjugated diene,
optionally substituted with one or more groups independently selected from
hydrocarbyl, trihydrocarbylsilyl and trihydrocarbylsilylhydrocarbyl groups, said
diene having a total of up to 40 atoms not counting hydrogen and forming a =
complex with M';

R? is selected from hydrogen, halogen, C,-Cy¢ alkyl groups, C¢-Ci4 aryl groups,
C,-Cyo alkenyl groups, C7-Cyg arylalkyl groups, C7-Cqo alkylaryl groups, Cg-Cao
arylalkenyl groups, and -NR',, -SR', -OR’, -SiR';, -OSiR'; and -PR'; radicals

()
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wherein each R' is independently selected from halogen, C,-C,g alkyl groups and
Cs-Cy4 aryl groups;

R*, R®, R® and R’ are each independently selected from hydrogen, halogen, C,-C,q
alkyl groups, Ce-C )4 aryl groups, C,-Co alkenyl groups, C;-Cyg arylalkyl groups,
C7-Cyp alkylaryl groups, Cs-Cyp arylalkenyl groups, and -NR',, -SR', -OR/, -SiR'3, -
OSiR'; and -PR'; radicals wherein each R' is independently selected from halogen,
C,-Cy alkyl groups and Cg-Cy4 aryl groups; or two or more adjacent radicals R’
R® and R together with the atoms connecting them may form one or more rings;
R® R%, R'" and R are each independently as defined for R* R5, R® and R’,
provided that two or more adjacent radicals R% R, R!® and R together with the
atoms connecting them may form one or more rings;

R'? is selected from halogen, C;-C;¢ alkyl groups, Cs-Ci4 aryl groups, C,-C
alkenyl groups, C7-C4 arylalkyl groups, C;-C4 alkylaryl groups, Cs-Cao

. arylalkenyl groups, and -NR', -SR', -OR’, -SiR';, -OSiR'; and -PR', radicals

wherein each R' is independently selected from halogen, C,-C;o alkyl groups and
Cs-C\4 aryl groups;

R" is selected from groups of the formula

R!8
Xr
AN 20
\M2 RZl
- - R
R24 AN R2
R:

wherein:

R”, R's, ng, RZO, RZ', R22, R® and R* are each independently selected from
hydrogen, halogen, hydroxy, C,-C;¢ alkyl groups, C,-C,¢ alkoxy groups, C¢-C)4
aryl groups, C¢-Cis aryloxy groups, C»-Cyo alkenyl groups, C;-Cs arylalkyl
groups, C7-Cyo alkylaryl groups and Cg-Cao arylalkenyl groups; or two or more
adjacent radicals R'7, R'®, R'®, R® R?!, R® R® and R*, including R*® and R*,

together with the atoms connecting them, form one or more rings; and
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M? represents a carbon, silicon or germanium atom.

45. A polymer composition comprising:

(a) propylene polymer comprising at least 99 % by weight of units derived from
propylene and having a melting point of at least 155° C; and

(b) olefin copolymer comprising from 40 to 70 % by weight of units derived from
propylene and having an intrinsic viscosity of at least 1.8;

the composition made with a single catalyst composition.

46.  The polymer composition of claim 45, wherein component (a) is selected
from homopolypropylene and copolymers of propylene and at least one
monoolefin selected from ethylene and a-olefins having from 4 to 12 carbon
atoms, said copolymers containing at least 99.5 % by weight of units derived from

propylene.

47.  The polymer composition of claims 45 or 46, wherein component (b)

comprises from 30 to 60 % by weight of units derived from ethylene.

48.  The polymer composition of claim 47, wherein components (a) and (b)

together contain a total of 1.5 to 20 % by weight of units derived from ethylene.

49.  The polymer composition of any of claims 45 to 48, wherein component

(a) has a melting point of at least 156° C.

50.  The polymer composition of any of claims 45 to 49, wherein component

(a) has a melting point of at least 157° C.

51.  The polymer composition of any of claims 45 to 49, wherein component

(b) has an intrinsic viscosity of at least 2.0.

52.  The polymer composition of any of claims 45 to 49, wherein component

(b) has an intrinsic viscosity of at least 2.2.
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53.  The polymer composition of any of claims 45 to 52, wherein the

composition has a My/M,, of not higher than 3.5.

54.  The polymer composition of any of claims 45 to 52, wherein the

composition has a M,/M,, of not higher than 3.0.

55. The polymer composition of any of claims 45 to 54, wherein component
(a) is selected from homopolypropylene and copolymers of propylene and at least
one monoolefin selected from ethylene and a-olefins having from 4 to 12 carbon
atoms, said copolymers containing at least 99.5 % by weight of units derived from
propylene, component (b) comprises from 30 to 60 % by weight of units derived
from ethylene, and components (a) and (b) together contain a total of 1.5 to 20 %
by weight of units derived from ethylene, wherein component (a) has a melting
point of at least 157° C and component (b) has an intrinsic viscosity of at least 2.0,

and wherein the composition has a M,,/M;, of not higher than 3.5.

56. The polymer composition of any of claims 45 to 55, wherein the catalyst

composition is supported.



