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COCATALYST ACTIVATORS  FOR OLEFIN POLYMERIZATION Inventor: George
Rodriguez  5 RELATED CASES This application claims the priority benefit of
U.S. Provisional applica- tions, 60/246,302 (Attorney Docket No. 2000B069)
and 60/274,788 (Attorney  Docket No. 2000B069-2), filed on November 6,
2000 and March 9, 2001 respec- 10 tively. FIELD OF INVENTION This
invention relates to polymerization cocatalyst compounds containing
weakly coordinating Group-13-element anions and to the preparation of
olefin  polymers using ionic catalyst systems based on organometallic
transition-metal  15 cationic compounds stabilized by these anions.
BACKGROUND OF THE INVENTION The term "noncoordinating anion"(NCA) is now
accepted terminology in  the field of olefin and vinyl molecule,
coordination, insertion, and carbocationic  20 polymerization. See, for
example, EP 0 277 003, EP 0 277 004, U.S. Patent 5,198,401, U.S. Patent
5,278,119, and Baird, Michael C., et al, J. Am. Chem. Soc.  1994, 116,
6435-6436. The noncoordinating anions are described to function as
electronic stabilizing cocatalysts, or counterions, for active, cationic
metallocene  polymerization catalysts. The term noncoordinating anion
applies both to truly 25 noncoordinating anions and to coordinating anions
that are labile enough to un- dergo replacement by olefinically or
acetylenically unsaturated molecules at the  insertion site. These
noncoordinating anions can be effectively introduced into a
polymerization medium as Bronsted acid salts containing charge-balancing
coun- tercations, as ionic cocatalyst compounds, or mixed with an
organometallic cata 30 lyst before adding it to the polymerization medium.
See also, the review articles 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -2-
by S. H. Strauss, "The Search for Larger and More Weakly Coordinating
Anions,"  Chem. Rev., 93, 927-942 (1993). U.S. Patent 5,502,017, to Marks
et al., addresses ionic metallocene cata- lysts for olefin polymerization
containing a weakly coordinating anion comprising  5 boron substituted
with halogenated aryl substituents preferably containing silylal kyl
substitution, such as a t-butyldimethyl-silyl substitution. Marks et al.
disclose  the weakly coordinating anion as the cocatalyst. The silylalkyl
substitution is said  



to increase the solubility and thermal stability of the resulting
metallocene salts.  Examples 3-5 describe synthesis of and polymerization
with the cocatalyst com 10 pound triphenylcarbenium tetrakis
(4-dimetbyl-t-butylsilyl-2, 3, 5, 6-tetra- fluorophenyl) borate. In view
of the above, there is a continuing need for olefin polymerization
activators both to improve the industrial economics of solution
polymerization and  to provide alternative activating compounds for ionic,
olefin polymerization cata- 15 lyst systems. SUMMARY OF THE INVENTION The
invention provides zwitterionic cocatalyst compounds that can be  combined
with catalyst precursor compounds to form active catalysts for olefin  20
insertion, coordination, or carbocationic polymerization, as well as
catalyst Sys tems containing such cocaTalyst and catalyst precursor
compounds. (For purposes  of this document, "cocatalyst compound" is
interchangeable with "cocatalyst acti- valor compound" and "activator").
Olefin polymerization can proceed by catalyst  formation followed by, or
in situ catalyst formation essentially concurrent with, 25 contacting the
catalyst with appropriate molecules: those having accessible, ole- finic
or acerylenic unsaturation or having olefinic unsaturation capable of
cationic  polymerization. More generally, an appropriate molecule is one
that is polymeri- zable by a catalyst system That uses the invention
zWitterionic cocatalyst com- pounds. Invention catalysts are suitable for
preparing polymers and copolymers 30 from Olefinically and acetylenically
unsaturated molecules. These Z'Aitterionic  cocatalyst compounds contain
both an anion and a cation within The same mole- cule. The cocatalyst's
anioNic portion contains a Group- 13 element bound to fluo 0 5 MAY 2005
WO 02136639 PCT/USOI/46187 -3- roaryl ligands in which at least one
fluoroaryL ligand is substituted with at least  one cationic ammonium
group. The proton from the cationic amMONIUM group  can extract an alkyl
group from, or break a carbon-metal bond in, an organome- tallic compound
(i.e., the catalyst precursor) upon contact with the compound. 5 This
process leaves a cationic catalyst and a neutral amine substitution on at
least  one fluoroaryl ligand of the Group- I 3-based noNcoordinating anion
(the 'formerly'  zwitterionic, cocatalyst compound). Am invention
cocatalyst activator compound can be represented by the  following
forMula: 10 (ArF)3MCFn-2NR2H  Where -NR2H is a cationic moiety or pendanT
group. This moiety can ab- stract an alkyl group, or break a carbon-metal
bond of the catalyst precursor (to  activate it). M is a Group-13 element;
some embodiments select boron or alumi- 



num:, Ask- is a fluorinated aryL group; and each R is independently
selected from 15 CI-CM hydrocarbyl or hydrocarbylsilyl substituents. Some
embodiments attach R  to the silicon atom through a secondary or tertiary
carbon atom. DETAILED DESCRIPTION OF THE INVENTION  Scbematically, the
zwitterionic cocatalyst can be represented as  20 An7_-spacing group,-Cf.
An represents an anionic portion, Ct + represents a cationic portion, and
'spacing  0 +  group' represents a molecular portion that connects between
An and Ct An- is a molecular anionic portion that is capable of
stabilizing or charge  balancing the active catalyst when combined with
'spacing group' and neutralized  25 Ct and is otherwise stable in the
desired polymerization process. Selecting An with a Group-13 central atom
is useful. Group-13 elements are sometimes re- ferred to as triels,
abbreviated Tr. Some embodiments select the triel to be B or  Al.
Fluorinated aryl ligands, Arf, sometimes serve as the ligands of An-. For
in- STANce, exemplary molecular ardonic portions are (AYF)3B - - and
(ArF)3A]--. 30 The ligands around the Group-13 atom serve to stabilize the
charge on the  ion. Furthermore, the ligands control the degree of contact
between the catalyst 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -4- and
cocatalyst. With appropriate An, these two effects diminish the ionic
attrac- tion between the catalyst and cocatalyst. Alternatively, An- can
be an assembly  in which the anionic charge spreads out over the molecule
making the charge  more diffuse. After catalyst activation, The cocatalyst
should either be completely 5 non-coordinating or coordinate weakly enough
so that the anion does not substan- tially impede the monomer's access to
the catalyst. Pbeny), bipbenyl, napbtbyl, indenyl, anthracyl, fluorenyl,
azulenyl,  phenanthrenyl, and pyrenyl are suitable aryl radicals. Some
embodiments select  pheny), biphenyl, or naphthyl as the aryl radicals.
Exemplary invention ArF lig 10 ands specifically include the listed aryl
radicals as fluorinated aryl groups. Per- fluorinated aryl groups also
function and include substituted ArF groups having  substituents in
addition to fluorine, such as fluorinated hydrocarbyl groups. The
disclosures of U.S. Patents 5,198,401, 5,296,433, 5,278,119, 5,447,895,
5,688,634, 5,895,771, WO 93/02099, WO 97/29845, WO 99143717, WO 15
99/42467 and copending U.S. Application Serial Number 09/261,627, filed 3
March 1999, and its equivalent WO 99/45042 teach suitable ArF groups. Some
embodiments replace at least one-third of the hydrogen atoms connected to
aro- matic ligands with fluorine; some embodiments select perfluorinated
aryl ligands.  Perfluorinated means that each aryl hydrogen atom is
substituted with fluorine or 



20 Duorcarbyl substituents, e.g., trifluorometby), pentafluoroethyl,
heptafliloro- isopropy). tris(trifluoromethyl)silyltetrafluoroethyl, and
bis(trifluoroetbyl) (bep- tafluoropropyl)silylteirafluoroetby). The goal
of fluorination is to remove ab- strgctable hydrogen from The NCA.
Therefore, any li.-and choice or substitution  pattern that minimizes the
number of absiractable hydrogen is useful in this in 25 vention's
practice. When the number of abstraclable hydrogen has been mini- mized
(that is when the competing hydrogen abstraction reaction is small enough
that the polymerization reaction proceeds in a commercially reasonable
manner),  the NCA is referred to as substantially fluorinated. Thus,
suitable ligand choices  and substitution patterns will depend somewhat on
the selected catalyst. Not all  hydrogen substituents must be
fluorine-rep] aced as long as the remaining hydro- gen substituents are
substantially non-abstractable by the specific catalyst of the  system.
Substantially non-abstractable means that The hydrogen may be extract 0 5
MAY 2005  WO 02/36639 PCT/UQ-01146187 -5- able but at levels low enough so
that the degree of chain termination and catalyst  poisoning remains below
that which is cormnercially reasonable. Some embodi- ments target lesser
levels of abstractability. 'Spacing group' or 'spacer,' the bridge between
An- and Q4, is any or- 5 ganic group that is large enough and rigid enough
to maintain separation between  An7 and Ct+. In most cases, the spacing
group is a fluorinated aryl ring connected  at one end to the cation and
at the other end to the anion. Some embodiments se- lect spacing groups
that limit the quantity of activated-catalyst-abstractable hy- drogen on
the cocatalyst. To the extent that hydrogen atoms on the spacing group 10
are abstractable by the activated catalyst, these hydrogen atoms will be
fluorine  substituted in some embodiments. Perfluorinated spacing groups
are useful. Ad- ditionally, fluorine substitutions on the spacing group
allow the anion's electron  density to spread over more atoms, which makes
The electron density more dif- fuse. Increased anion diffuseness causes
weakened anion coordination to the 15 catalyst after activation. Thus,
fluorine substitution on the spacing group is be- lieved to improve the
catalyst's activity. Finally, fluorine substitution on the  spacing group
improves the robustness or thermal stability of the resulting NCA.
Representative spacing group radicals include, but are not limited to,
fluorobenzy], jifluorobenzyl, difluoronaplithyl, hexafluoroanthracyl,
bexafluoro- 20 fluorenyl, hexafluoroindenyl, hexafluorophenathracyl,
hexafluoropyienyl, nonafluoroaDftacyl, nonafluoropbenailuacyl,
nonafluoropyrenyl, oclafluoroan- thracyl, octafluorofluorenyl,
octaf)uoropbenathracyl, octafluoropyrenyl, pentafluo- roanthracyl,
pentafluorofluorenyl, pentafluoroindenyl, pentafluoronapbthyl, pen-
tafluoropbenalbracyl, pentafluoropyrenyl, perfluoroanthracyl,
perfluorobenzy), 



25 perfluorofluorenyl, perfluoroindenyl, perfluoronapb1byl,
perfluoropbenathracyl,  perfluoropyrenyl, heptafluoroanthracyl,
beptafluorofluorenyl, heptafluorcindenyl,  beptafluoropl)enathracyl,
beptafluoropyrenyl, tetrafluoroanthracyl, tetraf[uoro- fluorenyl,
tetrafluoroindeny), tetrafluoronapb1by), tetrafluorophenathracy), tetra-
fluoropyrenyl, trifluoToanthracyl, trifluorobenzyl, tTifluorofluorenyl,
trifluoroinde- 30 nyl, trifluoronapbtbyl, trifluorophenathracyl, and
trifluoropyreny] radicals. 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -6- F
(D  F An  F (D Ct): F  1A6,7-tetrafluoro-indenyl serving as a spacing
group  n F  I- Ct F F  2,3,4,5-tetrafluoropyryl serving as a spacer
Effective cationic groups (-Ct~ are those known to abstract a ligand (Q),
such as monoanionic hydride, alkyl, or other hydrocarbyl or
hydrocarbylsily] lig- 5 ands, from organometallic catalyst precursor
compounds leaving active catalysts. After abstraction, the Ct portion of
the cocatalyst is substantially neutral. In some  embodiments, -Ct is
chosen so that it doesn't interfere with polymerization. Use- fal cationic
groups include, but are not limited to, nitrogen-containing groups such
as the ammonium salts of U.S. Patent 5,198,401, and WO 97/35893, the
trityl car 10 benium groups of US Patent 5,387,568, the silylium cationic
groups of WO  96/08519. Additionally, suitable cations include nitrogen-
and carbon-based ca- tions described in WO 97/35893, and in copending U.S.
Applications Serial Nos.  60/160,942. filed 22 October 1999, and
60/169,768, filed 9 December 1999. A  useful cationic moiety is -NR2H. 0 5
MAY 2005  WO 02/36639 PCTIUSOI/46187 -7- Essentially any of the defined R
groups will be effective for zwitteTionic  cocatalyst activator use. The
cocatalyst activators can effectively activate cata- lysts for solution,
bulk, slurry, and gas phase polymerization processes. Exem- plary R groups
include methyl, ethyl, n-propyl, iso-propyl, n-butyl, butyl, cyclo 



5 hexyl, benzyl, metbyltrimetbylsilyl, methyltrietbylsilyl, pyrrolidinyl,
piperidinyl,  2,6-dimethyl piperidinyl, etc. The R groups may be the same
or different, in other  words mixed alkyl groups may be located on the
Group-15 atom. An exemplary,  but non-inclusive, list of -Ct+ are provided
in the list below. The listings show a  cationic central atom with two
substituents. In most cases, the -Ct+ moiety addi 10 tionally connects to
the spacing group and to a proton; thus the central atom has  four
ligands. Ammonium Cation Moieties (3-methylpentyD (ethy1(1rie1hy1si1y1))
ammonium; (3-methylpentyl)-1,2-difluorohexyl-ammo- nium;
(3-methylpentyl)-2,3,5-t(ifluorophenyl-ammonium; (3-methv1Dentv])butv]
ammonium: (3 15 methylpentyl)hexyl ammonium; (3-methylpenlyl)octyl
ammonium; (3-methylpentyl)perfluorobutyl  ammonium;
(3-methylpentyl)perfluoroheptyl ammonium-, (3-me1hy1penty1)perflUOTOPrOPY1
aMMO- nium; (3-methylpentyl)phenyl ammonium; (ethyl(triethylsilyl))
(ethyl(triethylsilyl)) ammonium;  (ethyl(lriethylsilyl))
(methyl(trimethylsilyl)) ammonium; (ethy1(tflethy1si1y1))isohexy1
ammonium;  (ethyktriethylsilyl))isoprop~l ammonium;
(ethyl(triethylsilyl))perfluoroethyI ammonium; (ethyl(tri 20
ethylsilyl))perfluoropentyl ammonium; (ethyl(iriethylsilyi))pernuorophenyI
ammonium; (ethyl(tri- methylsilyi))-2,3,5-trifluorophenyl-ammonium; (e1hyl
(Irimethylsilyl))-2.3,54rifl uorophenyl- ammonium;
(ethy1(1rime1hy1si1y1))hexy) ammonium; (ethy1(tr1me1hy1si1y1))isohexy1
ammonium; (melhyl(triw  ethylsilyl))butyl ammonium;
(methyl(trielhylsilyi))isopentyI ammonium; (methy](tri-
ethylsilyl))pernuoroheptyl ammonium;
(methyl(triethylsilyl))perfluorornethyI ammonium; (melhyl(tri 25
ethylsilyl))pernuorooctyl ammonium; (methyl(triethylsilyl))perfluorophenyI
ammonium; (methyl(tri- elhylsilyl))pernuoropropyl ammonium;
(methyl(triethylsilyl))pernuoropropyI ammonium; (methyl(tri-
ethylsilyl))phenyl ammonium; (methyl(trimethylsilyl)) (3-methylpentyl)
ammonium; (methy)(trimethyl- silyl)) (methyl(trimethylsilyl)) ammonium;
(methyl (trimethylsilyl))-1,2-difluorohexyl- ammonium;
(methyl(trimethylsilyl))ethyl ammonium;
(methyl(trimethylsilyi))perfluorobutyI ammonium; (methyl(tri 30
methylsilyl))pernuoroheptyl ammonium;
(methyl(trimethylsilyl))perfluorohexyI ammonium; (methyl-
(trimethylsilyl))propyl ammonium;
1,2-difluorohe)cyl(melhyl(tr'jethylsilyl)) ammonium; 1,2-difluoro-
hexyl(methyl(lriethylsilyl)) ammonium;
1,2-difluorohexyl(methy](trimethylsilyl)) ammonium; 1,2-
difluorohe)<yl-2,3,4,5-tetrafluorophenyl- ammonium;
1,2-difluorohexylperfluoro-l-bulyI ammonium;
i,6-difluorchexyl(meihyl(trimethylsilyi)) ammonium;
1,6-difluorohexyl-2,3,6,7-teiraflucrooLtyl-ammo 35 nium;
1,6-difluorohexyl-2,3,6.7-letranuoroc)ctyl. ammonium;
1,6-difluorohexylisohexyl ammonium;  1,6-d'ifluorohe)(ylperlluoroethyI
ammonium; 1,6-difluorohexylpe6uoroheptyl ammonium; 1,6-
difluorohexylphenyl ammonium; 1,6-difluorohexylprOpyl ammonium;
2,3,4,5-ietrafluoropheny](3- melhylpentyl) ammonium;
2,3,4,5-tetrafluorophenyt(ethyl(triethylsilyl)) ammonium; 2,3,4,5-tetra 0
5 MAY 2005  WO 02/36039 PCT/USOI/46387 -8-
fluorophenyl-1,6-d'dluorohexyl-ammonium;
2,3,4,5-tetrafluOTophenyl-2,3,5-trifluerophenyl-ammo- nium;
2,3,4,5-tetraflijorophen~1-2,3,6,7-tetrafluorcoctyl- ammonium;
2,3,4,5-tetrafluorophenylbutyl  ammonium; 2,3,4,5-tetrafluoTophenylethyl
ammonium; 2,3,4,5-letrafluorophenylisopentyI ammo- 



nium; 2,3,4,5-tetrafluorophenylisopropyI ammonium;
2,3,4,5-letrafluorophenylperfluoroisopentyI 5 ammonium;
2,3,4,5-tetTafluorophenylperfluoroisopentyI ammonium;
2,3,5-trifluotophenyl-1,2- difluorc)hexyl-ammonium;
2,3,5-trifluorophenyl-1,6-difluorohexyl-ammonium; 2,3,5-trifluorophenyl-
2,3,4,5-tetraflucirophenyl- ammonium;
2,3,5-trifluarophenyl-2,3,6,7-tetTaflUOrOOClyi-aMMOniUM;
2,3,5-trifluorophenylmethyl ammonium; 2,3,5-lriflucrophenylpentyl
ammonium; 2,3,5-trifluoro- phenylperfluoropropyl ammonium;
2,3,5-triflucrophenylphenyl ammonium; 2,3,5-trifluoro 10 phenylphenyl
ammonium; 2,3,6,7-tetrafluorooctyi(3-methylpentyl) ammonium;
2,3,6,7-tetrafluoro- octylbulyl ammonium; 2,3,6,7-letrafluorooctylisohexyl
ammonium; 2,3,6,7-tetrafluorooctylisopropyI  ammonium;
2,3,6,7-tetrafluorooctylpentyl ammonium; butyl-1,2-difluorohexyl-ammonium;
butyl- 2,3,5-trifluorophenyl- ammonium; butylpernuorohexyl ammonium;
butylperfluorophenyl ammonium;  butylpropyl ammonium;
elhyl(methyl(iriethylsilyi)) ammonium; ethylperfluoropropyl ammonium; 15
heptyl(3-methylpentyl) ammonium; hepty](3-melhylpentyl) ammonium;
heptylisohexyl ammonium;  heptylisopentyl ammonium; heptylmethyl ammonium;
heptylpentyl ammonium; heptylperfluorobuy  ammonium;
hexyl-1,2-difluorohexyl-ammonium; hexyloctyl ammonium; hexyl-t-butyl
ammonium;  Yll~'me"hylS4 AN ... . ...... 1h ".. .1 . ........ .
melhylsilyl)) ammonium; isohexyl-2,3,4,5-tetrafluorophenyl-ammonium;
bis(isohexyl) ammonium;  20 isohexylisohexyl ammonium; ischexyliscpropyl
ammonium; isohexylmethyl ammonium, isohexyl- perfluoroheptyl ammonium;
isohexylpernucropenlyl ammonium; isohexylphenyl ammonium;
isopentyl(ethyl(trimethylsilyl)) ammonium; isopenlylheptyl ammonium;
isopentylmelhyl ammont . Lim;  isopentylperfluorohexyl ammonium;
isopropyi(ethyl(triethylsilyl)) ammonium; isopropy)(rnethyl(tri-
ethylsilyl)) ammonium; isopropy](methy](triethylsilyi)) ammonium;
isopropyiheptyl ammonium; iso 25 propylheptyi ammonium; isopropylisohexyl
ammonium; isopropylperfluorobutyl ammonium; iso- propylpernuorophenyl
ammonium; isopropyl-l-butyl ammonium; isopropyl-t-bulyl ammonium;
methyl(ethy](Iriethylsilyi)) ammonium; melhyl(ethyl(triethylsilyl))
ammonium; methylperfluoroethyl  ammonium; octylpernuoroelhyl ammonium;
octylperfluoroheptyl ammonium; octylpropyl ammonium;
penty+1,6-diflucrohexyl-ammonium; pentylisohexyl ammonium;
pentylperfluorophenyl ammonium; 30 perfluorobutyloctyl ammonium;
pernuorobutylperfluoropropyl ammonium; perfluoroethyl(ethyl(tri-
elhylsilyf)) ammonium; perfluoroelhyl(meihyl(trimethylsilyl)) ammonium;
perfluoroethyl-1,6-difluoro- hexyl-ammonium; perfluoroethylethyl ammonium;
perfluorcheptyl(elhyl(triethylsilyi)) ammonium;
perfluoroheptyl(methyl(triethylsilyl)) ammonium; perfluoroheplylbutyl
ammonium; perfluoro- heptylischexyl ammonium;
perfluoroheptylperfluorobutyl ammonium; pernuoroheptylperfluorohexyl 35
ammonium; perfluoroheptylperfluoroisopropyl ammonium;
perflucroheptylperfluoromethyl ammo- nium;
perfluorohexyl(ethy](triethylsilyl)) ammonium;
perfluorohexyl(ethyl(triethylsilyl)) ammonium;
perfluorohexyl(methyl(tfielhylsilyl)) ammonium; peffluorohexylethyl
ammonium; pernuoro- hexylpernuoroheptyl ammonium;
perfluorohexylperfluoromethyl ammonium; perfluorohe)(ylper- fluoropentyl
ammonium; perfluorohexylper-nuoropentyl ammonium;
perfluoroisopentylisohexyl am 40 monium; pernucroisopentylisohe)(yi
ammonium; pernuoroisopentylpentyl ammonium; pernuoro- isopentylpropyl
ammonium: perfluoroisopropyl(3-methylpentyl) ammonium; perfluoro-
isopropyl(ethyl(triethylsilyl)) ammonium;
perfluoroisopropyl-2,3,4,5-tetraflucrophenyl-ammonium; 



0 5 MAY 2005  WO 02/36639 PCTIUSO!146187 -9- perfluoroisopropythexyl
ammonium; perfluoroisopropylDctyl ammonium; perfluorolsopropylperfluoro-
heptyl ammonium; perfluorcisopropylperfluorohexyl ammonium;
perfluoroisopropylperfluoroisopent- yl ammonium;
perfluoromethyl-1,2-difluorohexyl-ammonium;
periluoromethylperfluoroisopropyI  ammonium;
perfluorornethylperfluorooctyl ammonium; pernuoromethylperfluoro-t-butyl
ammonium; 5 perfluoromethylphenyl ammonium; perfluoromethylpropyl
ammonium; perfluorooctyl(rnethyl(tri~  ethylsilyl)) ammonium;
perfluorooctyl(methyl(tfimethylsilyi)) ammonium;
pernucrooctyl-1,6-difluoro- hexy~arnrnoniurn; perfluorooctylethyl
ammonium; perfluorDoclyipentyl ammonium; perfluorD- octylperfluoroDctyl
ammonium; pernuoropentyl(ethyl(triethylsilyl)) ammonium; perfluoro-
pentyl(ethy](trimelhylsilyi)) ammonium; perfluoropenty1methyl ammonium;
perfluoropentylmethyl 10 ammonium; perfluoropentylperfluorobutyl ammonium;
perfluoropentylperAuoroethyl ammonium;  pernuoropentylphenyl ammonium;
perfluoropentylpropyl ammonium; perfluorophenyl(methyl(lri- ethylsilyl))
ammonium; perfluorophenyl-1,2-difluorchexyl-ammonium;
perfluorophenyl-1,6-difluoro- hexy~arnrnoniurn; pernuorophenylelhyl
ammonium; perfluOTophenylhexyl ammonium; perfluoro- phenylperfluorcheptyl
ammonium; perfluarophenylperfluoromethyl ammonium; pernuoropheny]4 15
butyl ammonium; pernuoropropyl(methy](triethylsilyi)) ammonium;
pernuoropropyl-2,3,5-trifluoro- phenyl-ammonium;
pernuoropropyl-2,3,5-trifluorophenyl-ammonium;
perflucropropyl-2,3,6,7-tetra- fluorooctyl-ammonium; perfluoropropylphenyl
ammonium; perguoro-t-bLitylhexyl ammonium.  rhosphcji-~-ur" Cattlori
IVIcActles di(3-methylpentyl) phosphonium;
(3-methylpentyl)-1,6-difluorohexyl- phosphonium; (3- 20
melhylpentyD-2,3,6,7-fetrafluorooclyl- phosphonium; (3-methylpentyl)hexyl
phosphonium; (3- methylpentyDpernucro-l-butyl phosphonium;
(3-methylpenlyl)perfluoro-t-butyI phosphonium; (3-
methylpeniyl)perfluoro-l-butyl phosphonium; (3-melhylpentyl)propyl
phosphonium; (elhyl(tri- ethylsilyl)) pernuoromethyl phosphonium;
(ethyl(trimethylsilyl)) (rnethy](triethylsilyl)) phosphonium;
(ethyl(trimethylsily*)perflucrobutyI phosphonium;
(ethy](trimethylsilyl))propyl phosphonium; (methyl 25 (trie1hylOyl))
(methyl(triethylsilyl)) phosphonium; (methyl(trielhylsilyl))
(methyl(trimethylsilyl)) phos- phonium; (methyl(Iriethylsilyl))octyl
phosphonium; (methyl(triethylsilyl))peFfluorcisopentyI phospho- nium;
(methyloriethylsily~)perfluoroisopentyI phosphonium;
(methyl(trimethylsilyl))perfluoroisopropyI  phosphonium;
1,2-difluorohexyl-2,3,5-trifluorophenyl- phosphonium;
1,6-difluorohexyl-2,3,5-trifluoro- phenyl- phosphonium;
1,6-difluorchexylisopeniyl phosphonium; 2,3,5-teifluorophenylmethyl phos
30 phonium; butylisohexyl phosphonium; ethylperfluorophenyl phosphonium;
diheptyl phosphonium;  heptylperfluorohexyl phosphonium;
heptylpernuoroisopropyl phosphonium; heptylpernucropentyl  phosphonium;
hexylperiluorophenyl phosphonium; isohexyl(3-methylpentyl) phosphonium;
isohex- y[perfluoroisopenlyl phosphonium; isopentyl(ethyl(triethylsilyl))
phosphonium; isopentylbutyl phos- phonium; methylhexyl phosphonium;
me1hylisopropyl phosphonium; octylbutyl phosphonium; pen 35
tyl(methyl(triethylsilyl)) phosphonium; penty](methy](trimethylsilyi))
phosphonium; pentylisohexyl  phosphonium; pentylperfluorooctyl
phosphonium; perflucrobutylpernuoroethyl phosphonium; per-
fluoroheptylisopenlyl phosphonium; perfluoroheptylperflUCTOmethyl
phosphonium: pernuorohexyl(3- 



methylpentyl) phosphonium; perflucrohexyl-2,3,5-trifluorophenyl-
phosphonium; perfluoro- isopentyl(ethy](trimethylsilyl)) phosphonium;
perfluoroisopentylisohexyl phosphonium; perfluoro 40
isopropylperfluorohexyl phosphonium; pernuoromethylisohexyl phosphonium;
perfluoroc)ctyl(methyl- (trimethylsiiyl)) phosphonium;
perfluoropropyl-1,2-difluorobexyl- phosphonium; pernucro-
propylpernuoroheptyl phosphonium; perfluoro-t-butylphenyl phosphonium;
phenyl(melhyl(trk 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 _10-
ethylsilyl)) phosphonium; propyloctyl phosphonibm;
t-butyi(methyl(triethylsilyl)) phosphonium; t- butyl-t-butyl phosphonlum.
Arsonium Cation Moieties Examples of -Ct* based on arsonium include, but
are not limited to (3-methylpent- 5 yl)butylarsonium;
(ethyl(trimethylsilyl))-t-butylarsonium;
(ethyl(trimelhylsilyo)-t-butylarsonium;  (methyl(trijethylsilyl))
(ethyl(triethylsilyi))arsonium;
(methyl(irimelhylsilyi))-2,3,5-trifluorophenyl-ar- sonium;
(methyl(trimethylsilyi))-t-butylarsonium;
1,2-difluorohexyl(methy](trimethylsilyi))arsonium;
2,3,4,5-letTefluorophenyllsopropylarsonium; hexylperfluoromethylarsonium;
hexylperfluoropent- ylarsonium; isobexyl-1,6-difluorohexyl-arsonium;
isopentylisopropylarsonium; isopropyl(ethyl(Ifi 10 ethylsilyl))arsonium;
methylbutylarsonium; penfylpernuoromethylarsonium; pentylperfluoro-
phenylarsonjum; ~ernuoroheptylpernucroheptylarsonium;
perfluoroheptylperfluoroisopentylar- sonium;
perftuoroisopentylpernucrohexylarsonium;
pernucroisopropylperfluoroethylarsonium; per-
flucromelhy)(methyl(trimethylsilyl))arsonium;
perfluorooctylperfluoromethylarsonlum: perfluoro-
propylperflucrophenylarsonium; perfluoro-t-bu~~1,6-diiluorohexyl-arsonium;
pernuoro-t 15 bulylperfluoroisopentylarsonium;
phenyi(methyl(trielhylsilyi))~rsonium; phenylperfluorobutylar- sonium;
propylisopropylarsonium; t-butyl-2,3,4,5-tetrafluorophenyl-arsonium;
1-butylperfluoro- heptylarsoKium: t-butylperf)uoromethylarsonium. In
operation, the zwitterionic cocatalyst reacts with the catalyst precursor
leaving an activated cationic catalyst and a weakly coordinating anion.
Before  20 activation, the cocatalyst contains a cationic portion.
Activation occurs when that cationic portion either abstracts a hydride,
alkyl, or substituted alkyl ligand, Q,  from the catalyst precursor or
cleaves a metal-organic bond in the precursor.  Activation transforms the
neutral, but z\vit-terionic, cocatalyst into an an ion; The cationic
portion of the cocatalyst is neutralized, typically by loss of a  25
proton. Activation also transforms The neutral catalyst precursor into a
cationic  catalyst, typically by abstracting a hydride Or anionic alkyl,
which combines Nvith  the proton from the cocatalyst. For example, Zw (_)
H + + Cp2Zr a]kY]2 30 Zw CP2ZrMe + alkyl-H (hydrocarbon) Tbus, invention
embodiments comprise Zwitterionic cocatalysts. Some  embodiments are
catalyst Systems comprising catalyst precursor and zwitlerionic
cocatalyst. Some embodiments comprise catalysts that are the contact
product of  



a catalyst precursor and a z",itterionic cocatalyst. )When the
zwitterionic cocala 0 5 MAY 7005  WO 02136639 PCT/USOI/40187 lyst contacts
the catalyst precursor, a hydrogen from the cationic moiety abstracts  an
organic radical from the catalyst precursor. This process transforms the
neutral  catalyst precursor into a cationic catalyst, in some embodiments
an olefin polym- erization catalyst; the neutral zwitterionic cocatalyst
is transformed into an anionic 5 NCA that can charge balance the NCA. As
stated above, inventor Z'Aitterionic  cocatalysts are~ usefW in activating
olefin polymerization catalyst precursors. Ad- ditionally, these
cocatalysts can activate olefin polymerization catalysts, ring- opening
Catalysts, etc., as is kDow in The art. Zwitterionic activators or
cocatalysts may be prepared as follows. A see- 10 ondary amine, NR2H is
reacted with bromoperfluoroaryl to form N- (bromoperfluoroary])NR2. After
preparing the aryl amine, butyl lithium and Then
tris(pentafluoroaryl)borane are added. This reaction produces boron
substitution  at the aryl amine's para position. (The borane's aryl groups
need not be the same;  likewise, the borane's aryl groups need not match
those of the aryl amiDe.) Hy 15 drogen chloride gas is then added yielding
a zwitterionic cocatalyst. Suitable  fluoroaryl substituents on the
nitrogen atom can be any of the kDowri, fluorinated  C6 10 C12 aromatic
rings, preferably phenyl, napbtbyl, or bipbenyl. Perfluorinated  C6 to C12
rings are useful. A specific synthesis of an invention cocatalyst is set
out below. Pyrroli- 20 dine is reacted with pentafluorobromobenzene to
form N'-(4-bromo-2,3,5,6- pe,ntafluorophenyl)pyrrolidene. After Preparing
The pbenyl amine, butyl lithium  and then tris(peritafluorop]2enyl)borane
is added to the reaction ~esulting in boron  substitution at the para
position of the bromopentafluorophenyl pyrrolidene. Hy- drogen chloride
gas is added yielding a zwitterion containing an anionic borate  25
portion and a cationic ammonium portion as shown below. 0 5 MAY 2005  WO
02/36639 PCT/USOI/46187 -12- H N  Br DMSO 1) BuLi 2) (C6F5)3B  NH__-~7 HCI
(C6F03E?--~~N-,~~  (C6F5)3E?-< MF~7 0 Li(Et20)2 Suitable catalyst
precursor compounds for use in Us invention include the  



known organometallic, transition metal compounds useful for traditional
Ziegler- 5 Natta polymerization, particularly the metallocenes known to be
useful in polym erization. The catalyst precursor must be susceptible to
activation by invention  cocatalysts. Useful catalyst precursors include
Group-3-10 transition metal com- pounds in which at least one metal ligand
can be abstracted by the cocatalysts.  ParticiAarly those abstractable
ligands include bydride, bydrocarbyl, hydrocarbyl 10 silyl, and their
lower-alkyl-substituted (CI-C]O) derivatives. Examples include  hydride,
metby), benzy], dimethyl-butadiene, etc. Abstractable ligands and transi-
tion metal compounds comprising them include those metallocenes described
in,  for example, US Patent 5,198,401 and WO 92/00333. Syntheses of these
com- pounds are well known from the published literature. Additionally, in
those cases 15 where the metal ligands include labile halogen, amido, or
alkoxy ligands (for ex- ample, biscyclopentadienyl zirconium dichloride),
which may not allow for ready  abstraction with invention cocatalysts, the
ligands can be replaced with  abstractable ones. This replacement uses
known routes such as alkylation with  lithium or aluminum hydrides,
alkyls, alkylalurnoxanes, Grignard reagents, etc. 20 See also EP 0 500 944
and EP 0 570 982 for the reaction of organoaluminum  compounds with
dihalo-substituted metallocenes prior tQ catalyst activation.  Additional
descriptions of metallocene compounds with, or that can be alkylated to
contain, at least one ligand abstractable to form catalytically active 0 5
MAY 2005  WO 02/36639 PCTIUSOI/46387 -13- transition-metal cations appear
in the patent literature. (E.g., EP-A-0 129 368, US  Patents 4,871,705,
4,937,299, 5,324,800, 5,470,993, 5,491,246, 5,512,693, EP-A- 0 418 044,
EP-A-0 591 756, WO-A-92/00333, WO-A-94/01471 and WO  97/22635.) Such
metallocenes can be described as mono- or biscyclopentadi 5
enyl-substituted Group-3, -4, -5, or -6 transition metals. The transition
metal lig- ands may themselves be substituted with one or more groups, and
the ligands; may  bridge to each other or bridge through a heteroatom to
the transition metal. The  size and constituency of the ligands and
bridging elements are not critical to this  invention's catalyst systems,
but should be chosen in the literature-described 10 manner to enhance
activity and to select desired characteristics. Embodiments in  which the
cyclopentadienyl rings (including substituted, cycl opentadienyl -based,
fused-ring systems, such as indenyl, fluorenyl, azulenyl, or their
substituted ana- logs), when bridged to each other, are lower-alkyl
substituted (CI-C6) in the 2 po- sition (with or without a similar
4-position substituent in the fused ring are useful). 15 The
cyclopentadienyl rings may additionally comprise alk-yl, cycloalkyl, aryl,
al- kylaryl, and arylalkyl substituents, the latter as linear, branched,
or cyclic strue- tures including multi-ring structures, for example, those
of U.S. Patents 5,278,264  



and 5,104,614. Such substituents should each have essentially bydrocarbyl
char- acteristics and will typically contain up to 30 carbon atoms, but
may contain bet 20 eroatoms, such as I to 5 non-bydrogen or non-carbon
atoms, e.g., N, S, 0, P, Ge,  B and Si. Invention activators are useful
with essentially all known metallocene  catalyst that are suitable for
preparing polyethylene, polypropylene, or ethylene- containing copolymers
(where copolymer meani a polymer prepared using at least 25 two different
monomers), see again WO-A-92/00333 and U.S. Patents 5,001,205,  5,198,401,
5:324,800, 5,304,614 and 5,308,816, for specific listings. Criteria for
selecting suitable metallocene catalysts for making polyethylene and
polypropyl- ene are well known in the art, in both patent and academic
literature, see for ex- ample Journal of Organometallic Chemistry '369,
359-370 (1989). Likewise, 30 methods for preparing these metallocenes are
also known. Typically, the catalysts  are stereorigid, asymmetric, chiral.
or bridged chiral, metallocenes. See, for ex- ample, U.S. Patent
4,892,851, U.S, Patent 5~017,714, U.S. Patent 5,296,434, U.S.       0 5
MAY 2005  WO 02/36039 PCT/USOI/46187 -14- Patent 5,278,264,
WO-A-(PCTfUS92/10066) WO-A-93/19103, EP-A2-0 577 581;  EP-Al-O 578 838,
and academic literature "The Influence of Aromatic Substitu- ents on the
Polymerization Behavior of Bridged Zirconocene Catalysts", Spaleck,  W.,
et a], Organometallics 1994, 13, 954-963, and "ansa-Zirconocene Polymeri 5
zation Catalysts with Annelated Ring Ligands-Effects on Catalytic Activity
and  Polymer Chain Lengths", Brinzinger, H., et al, Organometallic 1994,
13, 964- 970, and documents referred to therein. Though many of these
references deal  with alumoxane-activated catalyst systems, analogous
metallocenes can be acti- vated with invention cocatalysts. In catalyst
systems lacking abstractable ligands, 10 at least one non-abstractable
ligand must first be replaced with an abstractable  one. Replacement by
alkylation, as described above, is one example. Addition- ally, the
metallocenes should contain a group into which an ethylene or a-olefin
group, -C=C-, may insert, for example, hydride, alkyl, alkenyl, or silyl.
See addi- tional description in G. G. Hlatky, "Metallocene caWysts for
olefin polymeriza Is lion Annual review of 19916", Coordination Chemistry
Reviews, 181, 243-296 (El- sevier Science, 1999). Representative
metallocene compounds can have the formula:  LAL]3 LCi McDE where Me is a
Group-3-10 metal; LA is a substituted or unsubstituted, cyclo- 20
pentadienyl or heterocyclopentadiCDYI ligand, connected to Me; and LB is a
ligand  as defined for LA, or is J, a beteroatom ligand connected to Mc.
LA and LB may  ridge to each other through a Group-]
3-to-16-element-containing bridge. Lciisan  



optional, neutral, non-oxidizing ligand connected to Me (i equals 0 to 3);
and D  and E are the same or different labile ligoands, optionally bridged
to each other, LA,  25 or LB. Each of D and E are connected to Me. D and
E's identity is functionally constrained. The first constraint is that
upon activation, either the D-Mc or the E-Mc connection must break. D and
E  should be chosen to facilitate this. Another constraint is that a
polymerizable  molecule must be able to insert between Me and whichever of
D or E remains. 30 In addition to in-ring and on-ring substituted and
unsubstituted cyclopen- tadienide ion, a cycloperitadienyl also
encompasses fused-ring systems including 0 5 MAY 2005  NVO 02/36639
PCT/USOI/46187 -15- but not limited to indeny] and fluorenyl radicals.
Also, the use of heteroa- tom-containing rings or fused rings, where a
non-carbon, Group- 13, -14, -15, or - 16 atom replaces a ring carbon is
within the term "cyclopentadienyl" for this  specification. See, for
example, the background and illustrations of WO 5 98/37106, having
priority with U.S. Ser. No. 08/999,214, filed 12/229/97, and WO  98/41530,
having priority with U.S. Ser. No. 09/042,378, filed 3/13/98. Substi-
tuted cyclopentadienyl structures are structures in which one or more
hydrogen  atoms are replaced by a hydrocarbyl, hydrocarbylsilyl, or
similar beteroatom- containing structure. Hydrocarbyl structures
specifically include CI-C30 linear, 10 branched, and cyclic alkyl, and
aromatic fused and pendant ringgs. These rings  may also be substituted
with ring structures. Non-limiling representative metallocene compounds
include mono-cyclo- pentadienyl compounds such as
pentamethylcyclopentadienyllitanium isopropox- ide,
pei3tamethylcyclopentadienyliribenzyI titanium,
dimetbylsilyltetramethyl-cy 15 clopentadienyl-tert-butylamido titanium
dichloride, peniamethylcycloperitadienyl  titanium trimethyl,
dimethylsilylietramethylcyclopentadienyl-t-butylamido zir- conium
dimethyl, diinethylsilyltetramethylcyrlopentadienyl-dodecylamido baf- nium
dihydride, dimethylsilyltetrarnethylcyclopentadienyl-dodecylainido bafnium
dimetbyl, unbridged biscyclopentadienyl compounds such as bis(I-methyl, 3
20 butylcyclopentadienyl) zirconium dimethyl,
(pentamell3y]cyclopentadienyl-cyclo- pentadiehyl) zirconium dimethyl,
(tetramethylcyclopentadienyl)(n-propylcyclo- pentadienyl) zirconium
dimetbyl; bridged bis-cyclopentadienyl compounds such  as
dimetbylsilylbis(tetrabydioiDdenyl) . zirconium dichloride and silacyclo-
buty](letramethylcyclopeutadienyl)(n-propyl-cyclopentadienyl) zirconium di
25 methyl; bridged bis-indenyl compounds such as dimethylsily (bisindenyl)
zir- conium dichloride, dimetbylsily(bisindenyl) hafnium dimelbyl,
dimetbylsilyl- bis(2-methylbenzindenyl) zirconium dichloride,
dimethylsilylbis(2- metbylbenzindenyl) zirconium dimethyl; and
fluorenyl-liggand-containing com- 



pounds, e.g., diphenylmethy](fluorenyl)(cyclopentadienyl)zirconium
dimethyl, 30 and The additional mono- and biscyclopentadienyl compounds
such as those listed  and described in U.S. Palems 5,017,714, 5,324,800,
WO 92/00333 and EP-A-0  591 756. 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187
-16- Additional compounds suitable as olefin polymerization catalysts for
use  in this invention will be any of those Group-3 to -10 compounds that
can be con- verted by ligand abstraction or bond scission into a cationic
catalyst and stabilized  i.n that state by a noncoordinating or weakly
coordinating anion that is sufficiently 5 labile to be displaced by an
olefinically unsaturated molecules such as ethylene.  Exemplary compounds
include those described in the patent literature.  International patent
publications WOj96/23010, WO 97J48735 and Gibson, et al.,  Chem. Co .1 pp.
849-850 (1998), which disclose diimine-based ligands for  Group-8 to -10
compounds that undergo ionic activation and polymerize olefins. 10
Polymerization catalyst systems from Group-5-10 metals, in which the
active  center is highly oxidized and stabilized by
low-cooidiDation-n-amber, polyanionic,  ligand systems, are described in
U.S. Patent 5,502,124 and its divisional U.S. Pat- ent 5,504,049. See also
The Group-5 organometallic catalyst compounds of U.S.  Patent 5,851,945
and the tridentate-ligand-containing, Group-5-10, organome 15 tallic
catalysts of copending U.S. application serial number 09/302243, filed 29
April 1999, and its equivalent PCTIUS99/09306. Group-11 catalyst precursor
compounds, activable with ionizing cocatalysts, useful for olefin and
vinylic polar  molecules are described and exemplified in WO 99/30822 and
its priority docu- ments, including U.S. Patent application Ser. No.
08/991,160, filed 16 December  20 1997. U.S. Patent 5,318,935 describes
bridged and unbridged, bisamido catalyst  compounds of Group-4 metals
capable of a-olefin polymerization. Bridged  bis(arylamido) Group-4
compounds for olefin polymerization are described by D.  H. McConville. et
aL, in Organometallics 1995, 14, 5478-5480. Synthetic meth 25 ods and
compound characterization are presented. Further work appearing in D.  H.
McConville, et al, Adacronio7ecules 106, 29, 5241-5243, describes bridged
bis(arylamido) Group-4 compounds that are polymerization catalysts for
I-bex- ene. Additional invention-suitable transition metal compounds
include those de- scribed in WO 96/40805. Cationic Group-3- or
Lanthanide-metal olefin poly 30 merization complexes are disclosed in
copending U.S. application Ser. No.  091408050, filed 29 Sepiember 1999,
and its equivalent PCT/US99/22690. A  monoanionic bidentate ligand and two
monoanionic ligands stabilize those catal 0 5 MAY 2005  



WO 02/36639 PCT/USO]146187 -17- yst precursors, which can be activated
with this invention's ionic cocatalysts.  Also, those compounds disclose
in "Living Polymerization of (x-Olefins by Che- lating Diamide Complexes
of Titanium", J. Am. Chem. Soc,, 1996,118, 10008. Bis amide catalyst
precursors are useful with invention cocatalysts.  5 Bisamide catalyst
precursors are those precursors that have the following formula:  R  N  (C
H2) n R  M is Ti, Zr, or HE R are the same or different alkyls, aryls,
substituted  alkyl, or substituted aryls. X are the same or different
alkyls, aryls, or halides. Substituted alkyl and aryls can be alkyl-,
aryl-, and halo-substituted.  10 When X is a halide, the bisamide catalyst
precursor must first be chemically inodi- fied to transform X into an
abstractable ligand. This can be done by alkylation,  for example.
Pyridine bisamide catalyst precursors are also useful with invention co-
catalysts. Pyridine bisamide catalyst precursors are those precursors that
have the  15 following formula: 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187
-18 / R  N \ \X  N M"'N  x  N\ R M is Ti, Zr, or Hf R are the same or
different alkyls, aryls, substituted  alkyl, or substituted aryls. X are
the same or different alkyls, aryls, or halides.  Substituted alkyl and
aryls can be alkyl-, aryl-, and halo-substituted. 5 When X is a halide,
the pyridine bisamide catalyst precursor must first be chemi- cally
modified to transform X into an abstractable ligand. This can be done by
alkylation, for example. Amine bisamide catalyst precursors are also
useful with invention co- catalysts. Amine bisamide catalyst precursors
are those precursors that have the  10 following formula: / R  



N \ .,N\x  R N-M' ~~x  R 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 _19- M
is Ti, Zr, or Hf R and R' are the same or different alkyls, aryls, sub-
stituted alkyl, or substituted aryls. X are the same or different alkyls,
aryls, or  halides. Substituted alkyl and aryls can be alkyl-, aryl-, and
halo-substituted.  5 When X is a halide, the amine bisamide catalyst
precursor must first be chemi- cally modified to transform X into an
abstractable ligand. This can be done by  alkylation, for example. Ile
literature contains many additional descriptions of suitable catalyst-
precursor compounds. Compounds that contain abstractable ligands or that
can be  10 alkylated to contain abstractable ligands are suitable for the
practice of this inven tion. See, for instance, V. C. Gibson, et al; "The
Search for New-Generation Ole- fin Polymerization Catalysts: Life Beyond
Metallocenes", Angew. Chem. 1121. Ed.,  38, 428-447 (1999). 11M us: When
using the above catalysts, the catalyst system will generally employ  15
one or more scavenging agents to remove polar impurities from the reaction
envi- ronment and to increase catalyst activity. Any reaction components,
particularly  solvent, monomer, and catalyst feedstreams, can
inadvertently introduce impuri- ties and adversely affect catalyst
activity and stability. Impurities decrease or  even eliminate catalytic
activity, particularly with ionizing-anion-activated cata 20 lyst systems.
Polar impurities, or catalyst poisons, include water, oxygen, metal
impurities, etc. Usually, These impurities are removed from or reduced in
the  feedstreams before their addition to the reaction vessel. Impurities
can be re- moved by chemically treating the components or by impurity
separation steps.  Such treatment or separation can occur during or after
synthesis of the compo 25 nents. In any case, the polymerization process
will normally employ minor  amounts of scavenging agent. Typically, these
scavengers will be organometallic  such as the Group-13 compounds of U.S.
Patents 5,153,157, 5,241,025 and WO- A-91/09882, WO-A-94/03506,
WO-A-93YI4132, and that of WO 95/07941. Ex- emplary compounds include
triethyl ahiminum, triethyl borane, triisobutyl alumi 30 num,
methylalumoxane, and isobutyl alumoxane. Those compounds having bulky  or
C6-C20 linear hydrocarbyl substituents connected to the metal or metalloid
center are useful because they coordinate to The active catalyst more
weakly. Ex 



0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -20- amples include
triethylaluminum, but more Preferably, bulky compounds Such as
triis6butylaluminurn, triisoprenylaluminum, and long-chain, linear-alkyl-
substituted aluminum compounds, such as tri-n-bexylaluminum, tri-n-
octylaluminum, or tri-n-dodecylaluminum. V~Ien alumoxane is used as
activator, 5 any excess over that needed to activate the catalyst can act
as a scavenger and ad- ditional organometallic scavengers may be
unnecessary. Alumoxanes also may be  used as scavengers with other
activators, e.g., methylalumoxane and triisobutyl- alumoxane with
boron-based activators. The scavenger amount is limited to that  amount
effective to enhance activity (and with that amount necessary for activa
10 tion when used in a dual role) since excess amounts may act as catalyst
poisons.  This invention's catalyst system can polymerize those
unsaturated mole- cules conventionally recognized as polymerizable using
metallocenes. Typical  conditions include solution, slurry, gas-pbase, and
high-pressure polymerization.  The catalysts may be supported on inorganic
or polymeric supports (including in 15 organic oxide supports) and as such
will be particularly useful in Those operating  modes employing fixed-bed,
moving-bed, fluid-bed, slurry, or solution processes  conducted in single,
series, or parallel reactors. Invention cocatalysts may also  function in
catalyst pie-polymerization. WO 98/55518, describes a preferred in-
vention support method for gas-phase or slurry polymerization. 20
Alternative polymerization embodiments employ the catalyst system in
liquid phase (solution, slurry, suspension, bulk phase, or combinations
thereof), in  high-pressure liquid or supercritical fluid phase, or in gas
phase. These processes  may also be employed in singular, parallel, or
series reactors. The liquid proc- esses comprise contacting olefin
molecules with the catalyst system described 25 above in a suitable
diluent or solvent and allowing those molecules to react long  enough to
produce the invention polymers. The terni polymer encompasses both  bomo-
and co-polymers. Both aliphatic and aromatic bydrocarbyl solvents are
suitable: e.g., bexane. In bulk and slurry processes, The supported
catalysts typi- cally contact a liquid monomer slurry. Gas-phase.
processes use a supported 30 catalyst and use any suitable ethylene
polymerization process. Illustrative exam- pies may be found in U.S.
Patents 4,543,399, 4~5S8,790, 5:02S:670, 5,382,638, 0 5 MAY 2005  WO
02/36639 PCT/USOI/116187 _21- 5352,749, 5,408,017,~ 5,436,304, 5,453,471,
and 5,463,999, 5,767,208 and WO  95/07942. The minimum reaction
temperature is 400C, although some embodiments  



select the minimum temperature to be 600C. The temperature can go as high
as  5 250'C, but some embodiments use temperatures of up to 220T. The
minimum. reaction pressure is I nun Hg. But some ernbodiments choose
minimum pressures  of 0.1 bar or 1.0 bar. The maximum pressure is less
than or equal to 2500 bar.  Some embodiments select the maximum pressure
to be 1600 other embodiments  select the maximum pressure to be 500 bar.
10 Invention catalysts can produce several linear polyethylene types
including  Mgh- and ultra-high-molecular-weight polyethylenes, including
both homo- and  copolymers with other alplia-olefins or alpha-olefinic or
non-conjugated diolefins,  e.g. C3 - C20 olefins, diolefins, or cyclic
olefins. T'he polyethylenes are produced  by adding ethylene, and
optionally one or more other monomers, along %vitb in 15 vention activated
catalvsts that have been slurried with a solvent, such as hexane  or
toluene, to a low pressure reaction vessel (typically < 50 bar). Tbe
temperature  is usually within the 40-250 T range. Cooling removes
polymerization beat.  Gas-phase polymerization can be conducted, for
example, in a continuous fluid- bed, gas-phase reactor operated at a
minimum of 2000 kPa and up to 3000 kPa. 20 T'he minimum temperature is
60'C; the maximum temperature is 160T. The gas- phase reaction uses
hydrogen as a reaction modifier at a concentration of no less  than 100
PPM. Tle hydrogen gas concentration should not exceed 200 PPM. The
reaction employs a C4 - CS comonomer feedstrearn and a C2 feedstream. The
C4- C8 feedstream goes down to 0.5 mol%. It also may go up to 1.2 mol%.
Finally, 25 the C2 feedstreain has a minimum concentration of 25 mol%. Its
maximum con- centTation is 35 mol%. See, U.S. Patents 4,543,3399,
4,588,790, 5,028,670 and  5,405,922 and 5,462,999. Ijigh-molecular-weight,
low-crystallinity, ethylene-OL-olefin elastomers;  (including
ethylene-cyclic-olefin and e1bylerie-oL-olefin-diolefin elastomers) can
30 be prepared using catalysts activated by invention activators under
traditional so lution processes or by introducing ethylene into invention
catalyst slurries with ot 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -22-
olefin, Cyclic olefin, or either or both mixed with other polymerizable
and non- polymerizable diluents. Typical ethylene pressures range from 10
to 1000 psig  (69-6895 kPa) and the diluent temperature typically remains
between 40 and 160  'C. The process can occur in one or more stirred tank
reactors, operated individu 5 ally, in series, or in parallel. The general
disclosure of U.S. Patent 5,001,205 il- lustrates general process
conditions. See also, international application WO  96/33227 and WO
97/22639. Besides those specifically described above, other molecules may
be po- lymerized using catalysts precursors activated by invention
activators. Some ex- 



10 amples of these include styrene, alkyl- substituted styrenes,
isobutylene and other geminally disubstituted olefins, ethylidene
noibomene, norbomadiene, dicyclo- pentadiene, and other olefinically
unsaturated molecules, including other cyclic  olefins, such as
cyclopentene, norbomene, alkyl-substituted norbomenes, and vi- nylic
polar, polymerizable molecules. See, for example, U.S. Patents 5,635,573,
5,763,556, and WO 99/30822. Additionally, a-olefin macron-jers of up to
1000  mer units or more may be copolymerized yielding branched olefin
polymers. Ad- ditionally, activated cation catalysts for oligomerization,
dimerization, bydXo- genation, olefin/carbon-monoxide copolymerization,
hydroformulation, bydrosi- lation, hydroamination, and related reactions
can be activated with invention co- 20 catalysts. The invention
cocatalysts can activate individual catalysts or can activate  catalyst
mixtures for polymer blends. Adept monomer and catalyst selection  yields
polymer blends analogous to those using individual catalyst compositions.
Polymers having increased NNM (for improved processing) and other benefits
25 available from mixed-catalyst- system polymers can be achieved using
invention  cocatalysts. Blended polymer formation can be achieved ex situ
through mechanical  blending or in situ through using mixed catalyst
systems. It is generally believed  That in situ blending provides a more
homogeneous product and allows The blend 30 to be produced in one step.
In-situ blending with mixed catalyst systems involves  combining more than
one catalyst in the same reactor to simultaneously produce  multiple,
distinct polymer products. This method requires additional catalyst 0 5
MAY 2005  WO 02/36639 PCT/USOI/46187 -23- synthesis, and The various
catalyst components must be matcbed for their activi- ties, the polymer
products they getierate at specific conditions, and their response  to
changes in polymerization conditions. Invention cocatalysts can activate
mixed  catalyst systems. 5 EXEMPLARY COCATALYSTS EMBODIMENTS THAT
ARE)UTIHN  THE SCOPE OF THIS INVENTION. EXEMPLARY BORON-BASED
ZAVITTERIONIC COCATALYST ACTI- VATORS. 10 [((methyl (triethylsilyl)))
(methyl (trioethylsilyl)) ammonium)*--tetrafluoroindenyl-
j(perflucrobipheny] (perfluoroindenyl) (pernuorofluorenyl) boralej-;
[((methyl (triethylsilyl))) (methyl)
ammonium]'--2,4-difluorophenyl--[~perflucropyrenyI (perfluoroindenyl)
(2,3,5-trifluorophenyl) borate]'  ; [((methyl (triethylsilyO)) (ethyl)
phosphonium]--perfluorobiphenyl--[(perfluorofluorenyI (perfluoro- phenyl)
(3.4-difluorophenyl) borate]-, [((methyl (triethylsilyl))) (ethyl
(triethy1siJyl))phosphon1um]* 15 teirafluorcindenyl--f(pernuoroiluorenyI
(tetrafluoronaphthyl) (2,4-difluorophenyl) borale]'; [((methyl  



(triethylsilyl))) (perfluoropropyl)
ammonium]*~-2,4-difluorophenyl-[(perflucrofluorenyI (perfluoronap- thy!)
(pentafluoronaph1hyl) borate]'; [((methyl (triethylsilyl))) (ethyl
(trimethylsilyl)) ammonjumj"~--2,3- difluorophenyl--[(pernuoropyrenyt
(penlafluoronaphthyl) (perfluorophenyl) boratej-; [((methyl (trieth.
ylsilyo)) (isopentyo ammoniuml*~-perfluorobiphenyl--[(per-nuorophenyI
(2,4-difluorophenyo (3,4 20 difluorophenyl) borate]'; [((methyl
(trielhylsilyl))) (isohexyl) ammoniumf--tetrafluoroindenyl-
[(pernuorobiphenyl (tetrafluoroindenyl) (pernuoronapthyl) borate]';
[((methyl (triethylsilyl))) (1,6- difluorohexyl)
ammonium]--perlluoroindenyH(perfluorophenyI (perflucronapthyl)
(perfluoropyrenyl)  boraler; 1((methyl (triethylsilyl))) (melhyl
(triethylsilyo) ammonium]'--pentafluorofluorenyl- l(letrafluoronaph1hyl
(perfluorobiphenyl) (perfluorollucrenyl) boralej-; [((methyl
(triethylsilyl))) (octyl) 25
phosphonium)~--2,3,4-trifluorophenyl--lbis(2,4-difluorophenyo
(2,5-difluorophenyl) borater; l(1,2- difluorohexyl) (3-methylpentyl)
phosphonium)~--telraflucroindenyl--[(telrafluoronaphthyI (3.4-
difluorophenyl) (2,3-difluorophenyl) borate)'; j(1,2-diflucrohexyl)
(methyl (trimethylsk
lyl))phosphonium]'~-perfluoroindenyl--[(tetrafluoroindenyI
(perfluoropyrenyl) (pentafluoronaphthyl)  borater; j(1,2-diftuorohexyl)
(methyl (trie1hylsilyl)) ammonium]'--2,5-difluorophenyl--1(2,3 30
difluorophenyl (Perfluoroindenyl) (perfluorolluorenyl) borale]';
1(1,2-difluorohexyl) (pernuorobutyf)
phosphonium)~-2,5-difluorophenyl--[(2.3,4-trifluorophenyI
(2,34fluorophenyl) (telralluoroindenyl)  borater; [(1,2-difluorchexyl)
(ethyl) arsonium]"~-2,3,5-trifluorophenyl--[(perfluoroindenyI (pernuoro.
fluorenyl) (2,3,5-trifluorophenyl) borater; 1(1,2-difluorohexyl) (ethyl
(trimethylsilyl)) ammoniumr- teirafluoronaphthyl--ibis(perfluorofluorenyl)
(teirafluoroindenyl) boraleT; [(1,2-difiuorohexy0 (phenyl) 35
ammonium]4--pernuoroindenyl--I(perfluorofluorenyI (pernuoronaplhyl)
(trifluoroindenyl) boratel-;  j(1,2-difluorohexyl) (ethyl)
ammoniumr--pernuoronapthy~-[(perfluorobiphenyI (2,4-difluorophenyl)
(perfluorofluorenyl) boratel; l(1,2-d111Uorohexyl) (per-fluoropentyl)
ammonlumj~--perflucropyrenyl- j(pernuoropyrenyl (2,4-difluorophenyl)
(perfluorolluorenyl) boratel'; l(1,2-difluorohexyl) (methyl (trii.
methylsilyf)) ammonium)~--perfluoronapthyl--[(perfluoronapthyI
(penialluorofluorenyD (2,3,4 40 trifluorophenyl) borate]-;
1(1,6-difluorohexyl) (pernuorohexyl) arscniumj~ __ perfluorobiphenyl-
[(teirafluoroindenyl (trifluoroindenyl) (peffluorobiphenyl) borate]-;
[(1,6-difluorohexyl) (pernuorohep 0 5 MAY 2005  WO 02/36639 PCTIUSOI/46187
-24- tyl) ammonium)'--trdluoroindenyl--[bis(pentafluoro~aphthyl)
(letrafluoroindenyl) boraleT; 1(1,6  difluorohexyl) (perfluoroisopropyD
ammonium]'~--2,3,5-trifluorophenyl--[(tetrafluoronaphthyI (per-
fluoronapthyl) (2,3,5-trifluorophenyl) borale)-; 1(1,6-difluorohexyl)
(3-methylpentyl) ammoniumr- 2,3,5-trifluorophenyl--lbis(perfluoroindenyl)
(3,4-difluorophenyl) boratej-; 1(1,6-difluorohexyl) (ethyl 5
(tdmethylsilyl)) ammonium]'~-pernuorofluorenyl--I(perfluorobiphenyI
(perfluoroindenyl) (tetrafluoTo- indenyl) borate)-; 1(1,6-difloorohexyl)
(butyl) ammonium]*- perfluc)robiphenyl-- fbis(letrafluoronaphthyl)
(2,4-difluorophenyl) borate)-; 1(1,6-difluorohexyl) (perfluoromethyl)
ammo- niumr--2.4-difluorophenyl-[(PernUOToindenyI (perfluoropyrenyt)
(perfluorobiphenyt) borate]-; J(1,6- difluorohexyl) (methyl
(trimethylsilyi))phosphonium)-perlluoronapthyl--[(pertiuoroindenyI (per 10
fluorobiphenyl) (tTifluorcindenyl) boraley; 1(1,6-diflucrohexyl) (ethyl
(trimethylsilyl)) ammonjum]'~- 2,3-difluorophenyl--[(pentafluorofluorenyI
(2,3,4-trifluorophenyl) (pernuoronapthyD borate]-; 1(1,6- 



difluorohe)cyl) (1,2-difluorohexyl)
ammoniumr--pentafluoronaphthyi-l(perfluoronapthyI (perfluoro- phenyl)
(perfluoropyrenyl) borate]-; 1(1,6-difluorohexyl) (ethyl (trimethylsilyo)
ammoniumjom- perfluoronapthyi--1(2,3,4-trifluorophenyI (perfluorobiphenyl)
(per-nuorofluorenyl) borate]"; 1(1,6 15 difluorohexyl) (isohexyl)
arnmonium]*--perfluoroindenyl--I(perfluorobiphenyI (perfluoronapthyl)
(per- fluoropyrenyl) borate]-; [(1,6-difluorchexyl) (ethyl
(triethylsilyi)) ammoniumj~-pernuorolluorenyl- i(perfiuorobiphenyl
(perfluorophenyl) (perfluoroindenyl) borate]-; [(1,6-difluorohexyl)
(methyl (tri- methylsi;yl)) rlpc~ucrcbipheny! (perflu-mcfluo,reen,11 /~
,fl, ,e  nyl) borate]'; 1(2,3,4,5-letrafluorophenyl) (hexyl)
phosphonium]4--2,3-difluorophenyl 20 This (pernuoroindenyl)
(2,4-difluorophenyl) borate]'; 1(2,3,4,5-letrafluorophenyl)
(pernucrophenyl)  phosphanium]*--letralluoronaphthyl-[(perfluorobipt)enyI
(perfluomindenyl) (perflucrofluctenyl) bo- rateT;
1(2,3,4,5-letrafluorophenyl) (ethyl (t(jethylsilyl))
ammonium)*-pernuoronapthyl- [(pentafluoronaphthyl (3.4-difluorophenyl)
(2,4-difluorophenyl) borate]'; [(2,3,4,5-tetrafluorophenyl)
(pernuoroethyl) ammonium]*--perflucrofluorenyl--I(perfluoronapthyI
(perfluorobiphenyl) (2,3,5 25 Irifluorophenyl) boratef;
1(2,3,4,5-tetrafluorophenyl) (perfluoro-t-butyl) phosphoniumj*~-
perfluorobiphenyl--[(perfluoronapthyI (2,4-difluorophenyl)
(perflucrophenyl) borste)-; [(2,3,4,5- letrafluorophenyl) (m~thyl
(trimethylsilyi)) ammonium]'~--perfluorofluorenyl--1(2,3- - lucrophenyl
(per- fluoroindenyo (perfluorophenyl) borate]-;
[(2,3,4,5-leiraflLjorophenyl) (propyl) ammonium]*-
trifluoroindenyl-[(IetrafluoroindenyI (tetrafluoronaphthyl)
(perlluorophenyl) borale)-; [(2,3,4,5 30 tetraflucrophenyl)
(1,2-difluorohexyl)
phosphonium]*--tetrafluoronaphthyl--I(perflucrofluorenyI (per-
fluoToindenyl) (trifluoroindenyl) borateT; 1(2,3,4,5-tetrafluorophenyl)
(1,2-difluorohexyl) ammonium]~- -perRuorophenyl-[bis(perfluorobiphenyl)
(2,5-difluorophenyl) borale)-; 1(2,3,4,5-tetrafluorophenyl)
(perfluoropentyl) ammonium]'--pernuorophenyl--1(3,4-diflUOTophenyI
(tfifluoroindenyo (perfluoropy- tenyl) borale]-;
1(2,3,4.5-letrafluorophenyo (perfluorooctyl)
ammonium]'--2,3-difluorophenyl- 35 [bis(perfluoroindenyl)
(3.4-dilluorophenyl) borate]'; 1(2,3,4,5-lelrafluorophenyo
(perfluoroheptyl)  ammonium]~--pernuorobiphenyl--[(perflucroindenyI
(2,5-difluorophenyl) (perfluorobiphenyt) borate]-;
1(2,3,54rifluorophenyl) (methyl (trimethylsilyl))
ammonium]4--perfluorofluorenyl- fbis(perfluoronapthyl) (pernuorobiphenyo
borate]-,, J(2,3,5-trifluorophenyl) (methyl (triethylsilyi)) arn-
monium]~--trifluoroindenyl--[(IetraflucroindenyI (2,5-difluorophenyl)
(perfluoronapthyl) borate]'; 40 [(2,3,5-trifluorophenyl) (perfluorobutyl)
ammoniumr-perfluoroindenyl--[bis(perfluoronapthyl) (3,4- difluorophenyl)
borate]'; 1(2,3,5-trifluorophenyl) (3-methylpentyl)
ammonium]'-2,4-difluorophenyl- l(tetrafluoranaphthyl (2,5-difluoTophenyl)
(perfluoroindenyt) Wale]"; 1(2,3,&ttifluorophenyt) (per 0 5 MAY 2005  WO
02/36639 PCT/USOI/46187 -25- fluoroodyl)
phosphoniuM]*-perfluorophenyl--[(pernuorobiphenyt (perfluoroindenyD
(pernucronap- thyl) borate]'; [(2,3,5-trifluorophenyl) (1,2-difluorohexyl)
phosphonium]4-3,4-difluoropheny~-[(2,3,5- trifluorophenyl
(perfluorobiphenyl) (2,4-difluorophenyl) boratel; 1(2,3,5-trifluorophenyo
(elhyl (trieth-
ylsilyl))arsonium]'--perfluoropyrenyl--[(2,5-difluorophenyI
(perfluorofluorenyl) (tetrafluoroindenyD 5 boratel;
1(2,3,6,7-tetrafluorooctyl) (methyD phosphonium]~--3,4-difluoropheny~- 



[bis(perfluoronapthyl) (2,5-difluorophenyl) boratel-,
[(2,3,6,7-letrafluorooctyl) ((methyl (triethylsi-
fyi)))arsonium]'~-3,4-difluorophenyl--[(perfluorophenyI (perflUOTOindenyl)
(perfluoronapthyl) borateT;  [(2,3,6,7-tetraflucrooctyl)
(pe4uoroisopentyl) arsonium)"~-tetrafluoronaphthyl--[(2,4-difluorophenyI
(2,3-difluorophenyo (perfluorofluorenyl) borale]':
1(2,3,6,7.letrafluorooctyl) (perfluoroisopentyl) ar 10
sonium]*--perfluoTophenyl-[(perfluoronapthyI (pernuorofluorenyl)
(tetrafluoroindenyl) boralel',  [(2,3,6,7-letrafluorooctyl)
(2,3,4,5-tetrafluorophenyl) phosphonium)'-2,4-difluorophenyl-1(2,4-
dilluorophenyl (perfluorophenyl) (perfluorofluorenyl) boratel-;
1(2,3,6,7-tetraf)uorooctyD (heplyl)
phosphonium]'~--perfluoroindenyl-[(2,5-difluorophenyI (pernuoronapthyD
(tetrafluoroindenyD boratef  [(2,3,6,7-teirafluorooctyl) (isopentyl)
ammonium]4--perfluorophenyl--I(perflucrofluorenyI (2,4 15 difluorophenyl)
(pernuorophenyl) borate)-; [(2,3,6,7-tetrafluorooctyl) (perfluoromethyl)
ammonluml+m- pentafluprofluorenyi--I(perfluoropyrenyl,
(2,5-difluorophenyl) (perfluoronapthyl) borale]-; 1(2,3,6,7-
tetrafluorooctyl) (pernuoroisopentyo
phosphoniumj*-2,3-difluorophenyl--[bis(perfluorophenyl) (2,3-
difluorophenyl) borate]'; 1(2,3,6,7-tetrafluorooctyl) (perRuoroisopentyl)
ammoniuml* perfluorobiphenvl--[(pernuoroindenyI (2.3,4-trifluorophenyl)
(perfluorophenyl) borater; 1(2,3,6,7.  20 teirafluotooctyl)
(pernuorobutyl) ammonium]~--perfluojophenyl--I(perfluorofluofenyI (2,5-
difluorophenyl) (perfluorobiphenyl) borate)"; 1(2,3,6,7-letrafluorooctyl)
(1,2-difluorohexyl) ammo- nium]'--trifluoroindenyl--[(2,5-difluoropheny
1(2,4-difluorophenyl) (pernuoronapthyl) boratel;
1(2,3,6,7-tetrafluorooctyl) (phenyl)
phosphonium]*--2,3,5-lrifluorophenyl--[bis(pernuoronapthyl) (per-
fluorofluorenyl) borateT; [(2,3,6,7-tetrafluorooctyl) (peTnuoroheptyl)
ammonfum]'- 25 tetrafluoronaphthyl--[(perfluoroindenyI (2,3-difluorophenyo
(perfluorofluorenyl) borater; [(3- methylpentyl) (elhyl
(triethylsilyl))arsoniumj*--pernuorobiphenyl--1(2,3,5-triflucrophenyI
(2.3,4- trifluorophenyl) (perfluoroindenyl) borate]'; [(3-methylpentyl)
(perfluoroodyl) phosphoniuml*-2,4- difluorophenyl--fbis(perfluorobiphenyl)
(2,3-difluorophenyl) borale]'; [(3-methylpenlyl) (perfluoropro- pyl)
ammonium]4-pernuorofluorenyl--[(2,3.5-trifluorophenyI (perfluoronapthyl)
(pentafluorofluorenyl) 30 boratel; 1(3-methylpenlyt) (isohexyl)
phosphonium)~--perfluoroindenyi-it(ts(pernuorofluorenyl) bo- raley;
[(3-melhylpentyl) (elhyl
(tdmethylsilyl))arsonium)~--2,3,4-trifluorophenyl--I(pet-fluoroindenyI
(perfluorophenyo (perfluorofluorenyl) borate]'; 1(3-melhylpenlyi)
(perfluoropropyl) ammonlum)~- perfluorobiphenyl--[(perfluorofluorenyI
(pernuoroindenyl) (pentafluotonaphthyl) borate)-; 1(3- methylpentyl)
(isopentyl) ammoniumj*-pernuor0flUDrenyl--[bis(perf)uoronapthyl)
(trifluoroindenyl) 35 boratel; 1(3-methylpenlyi) (1,6-difluorohexyl)
phosphonlum)~--perfiuoropheny~- [(pentafluorofluorenyl
(perl)uorofluorenyl) (perfluorophenyl) borate]-; 1(3-methylpentyl)
(perfluoro- hexyl) ammoniumr--pernuoroindenyl--I(trifluoroindenyI
(pernuoronapthyl) (teirafluoroindenyl) bD- rate]-; 1(3-methylpentyl)
(1-butyl) ammonium]'-perfluoroindenyl--[(trifluoroindenyI
(tetrafluoroindenyl)  (perfluorobiphenyl) boratef; [(3-methylpentyl)
(pernuoroheptyl) ammoniumr-perfluorofluorenyl 40 [bis(pernuorophenyl)
(perftuoroindenyl) borateT; [(3-melhylpentyl) (perfluoropentyl)
phosphonium]4- 2,3,5-tdfluorophenyl--lbis(pernuorobiphenyl)
(perfluorophenyl) borate]-; 1(3-methylpentyl) (methyl
(trimethylsilyi))phosphoniuml'--perfluoroindenyl--I(perfluo[onapthyI
(perfluoropyrenyl) (2,5 0 5 MAY 2005  WO 02136639 PCT/USOI/46187  



-26 difluorophenyl) boratej*; 1(3-methylpentyl) (pernuoroheptyl)
ammonium]* --perflUOTobipheny~- f(perfluoronapthyl (penlafluoronaphthyl)
(2,3,4-trifluorophenyl) boratel-; [(3-methylpentyl) (perfluo- romethyl)
ammonium]4~-2,4-cfifluorophenyl--1(2,3,4-trifluorophenyI (perfluorophenyl)
(2,5- difluorophenyl) borale]'; 1(3-methylpentyl) (ischexyl)
amrnonium]~-perfluorobiphenyl 5 [(perfluorophenyl (pentafluoronaphthyl)
(2,5-difluorophenyl) borater 1(3-methylpenlyl) (hexyl) ar-
sonium]*-pernuorofluorenyl-lbis(perfluorobiphenyl) (pernucroindenyl)
boratef; [(3-methylpentyl)  (pernuoroethyf)
ammonium]*-.perfluorophenyl--I(pentafluoronaphthyI (perfluorofluorenyD
(perfluoro- phenyl) boratef; f(butyl) (melhyo
phosphoniumj*--perfluoronapthyl-[(pernuoropyrenyI (perfluorofluo- renyl)
(perfluoroindenyp borateT: [(butyl) (perfluoromethyl)
arnrnoniurnj~--2,4-difluorophenyl~ 10 f(trifiuoroindenyl
(perfluorofluorenyl) (perfluorobiphenyl) boratel-; f(butyl)
(perfluorooctyl) ammo- nium]*-triflucroindenyl--[bis(perfluorophenyl)
(perfluoroindenyl) boratef: [(butyl) (perfluoropropyl)
ammoniuml~-3,4-difluorophenyl-1(2,5-difluorophenyI (perfluoronaplhyD
(perfluorobiphenyl) borater;  I(butyl) (2,3,6,7-te1rafluorooctyl)
ammonium]4--2,3,5-triflucrophenyl-[(pentafluoronaphihyI (pen-
tafluorofluorenyl) (3,4-difluorophenyl) borate]-; I(butyl)
(perfluoropropyl) ammonium), 15 perfluoroindenyl--[(pernuorobiphenyI
(perfluoronapthyl) (perfluorofluorenyl) boratel'; f(butyl) (ethyl
(trimethylsilyl)) ammonium]*--trifluoroindenyl-f(perfluorcindenyI
(pernuorobiphenyl) (trifluoroindenyl)  boratel; [(butyl) Cisohexyl)
phosphonium]'~--teiraflucroindenyl--1(2,3,4-trifluorophenyI
(perfluorofluo- reny') I erflucrobipheny" boiate'_; '~Utyl)
'perflucro.m.-thy" a ....... CnfUmj*- 2 34-tr:Auocrophenyl I p .,. " - J
L%~ , " "' , ~..j ,~, ...... p- 1(2,3,5-trifluorophenyl
(2,5-difluorophenyl) (perfluorobiphenyl) boralej-; [(butyl)
(perfluoromethyl)  20
amrrioniurn]*-perfluorophenyf--J(pentafluorooluorenyI (perfluoronapthyl)
(perfluorophenyl) boralej-; f(butyO (1-butyl)
phosphoniumj'-pernuarobiphenyl--[(perfluorophenyI (tetrafluoronaphthyo
(per.  fiuorofluorenyl) borate]': [(ethyl) (phenyl)
2mmoniuml*--perfluoroindenyl--[(2,5-dilluorophenyI (pen-
lafluorofluorenyl) (perfluorophenyl) border; [(ethyl) (pentyl)
arnmcniurn]4~_-tej rafluoroindenyl- fbis(perfluorofndenyo
(peFfluorobiphenyl) borate]-; f(ethyl) (1,2-difluorohexyl) phosphonium] 25
tetrafluoroindenyl-1(2,3,5-trifluorophenyI (2,5-difluerophenyl)
(2,3-difluorophenyl) borale]'; I(ethyl)  (perfluoroisopropyl)
arsoniuml'-perfluorobiphenyl--I(perfluorobiphenyI (tetrafluoronaphthyl)
(2,3,4- triflUDfOphenyl) boralel-; [(ethyl) (octyl)
ammonium]~--2,5-difluoropheny~-[(perfluorobiphenyI (per- fluoronapthyl)
(perfluorofluarenyo boratel-; [(ethyl) (perfluarophenyl) ammonium]*
perfluorofluorenyl--f(perfluoroindenyI (2,3,5-trifluorophenyl)
(perfluorobiphenyl) borate]'; I(ethyD 30 (hexyo
ammonium]*-2,3,4-irifluOrophenyl--I(perfluorobiphenyI (perfluoronapthyl)
(perfluoropyrenyl)  boratel; (bis(ethyl)
ammonium]4~-pentafluorofluorenyl-f(perfluoronapthyI (3,4-difluorophenyl)
(2.3,4- trifluorophenyl) boratej'; [(elhyD (perfluoroisopropyl)
ammonium]~-pentafluoronaphthyl j(p erfluorofluorenyl (2,5-difluorophenyl)
(perfluoronapthyl) boralef; f(elhyl (triethylsilyl)) (methyl ft~
methy~si~yl))phosphoniumj*--perfluorobiphenyl--[(perfluorobiphenyI
(perfluoronapthyl) (perfluorofluo- 35 renyo borale]'; I(elhyl
(iriethylsilyl)) (mefhyl)
ammonium]~--perfluoroindenyl-fbis(trifluoroindenyl) (perflucrophenyl)
boratef; [(ethyl (ldethylsilyl)) (1,6-diflucrohexyl)
ammonium]*--perfluoropyrenyl-- j(perfluorcUiphenyl (perfluorophenyl)
(tetratluoronaphthyl) boratel'; [(ethyl (Iriethylsilyl)) ((methyl
(Methylsilyl))) ammoniumr-perfluoroindenyl--[bis(perfluoronapthyl)
(pentalluoronaphthyl) borate]';  



[(ethyl (trielhylsilyl))
(methyl(trimethylsilyi))ammonium]*--2,4-difi6orophenyl-1(2,4-difluoropheny
I 40 (tetrafluoroindenyl) (pernuorobiphenyl) borate]-; [(ethyl
(trielhylsilyl)) (isohexyl) arsoniumj*-
trifluoroindenyl--[(2,3,4-trifluorophenyI (perfluoropyrenyl)
(tetrailuoronaphthyl) boratej-; [(ethyl (tri- ethylsilyi)) (phenyl)
ammonium]4~-2,3,4-trifluorophenyl--[(2,4-difluorophenyI (perfluoronaplhyD
0 5 MAY 2005  WO 02/36639 PCT/USOI/46187  -27 (2,3,5-trif)UDrophenyf)
boratej-; f(ethyl (triethylsilyi)) (Octyl)
ammonium]4--pentafluaronuoranyl- 1(2,3,5-trifluorophenyl
(tetrafluoronaphthyl) (perflucronapthyl) borate]-,, ffethyl
(triethylsilyo) (isohexyl)
Phosphonium)4--perfluorofluorenyl--[(IetraflucronaphthyI (Pernuoroindenyl)
(2.3.5-trifluorophenyl)  borate]"; [(ethyl (triethylsilyf))
(per-Guoromethyl) ammOniuml*--pernuoroindenyl--[(PerfluoroindenyI 5
(perfluorophenyl) (pernuorofluorenyl) boratel-: [(ethyl (trielhylsilyl))
(methyl (triethylsilyl)) ammo.
niilml'-2,3,5-trifluorophenyl--[(penlafluoronaphthyI (perfluoroindenyl)
(pentafluorofluorenyo boralef;  [(ethyl (triethylsilyl)) (methyl
(triethylsilyo) ammoniumj'--pernuorophenyl-[(pernuoronapthyI (perfluo-
ropheny?) (trifluoroindenyl) baratej'; (bis(ethyl (triethy,Jsilyl))
ammonium]~_-trifluorojndenyl [(perfluorobiphenyl (perfluorophenyl)
(2,3-difluorophenyl) borale]-; ftethyl (triethylsilyl)) (2,3,4,5 10
tetrafluorophenyl) ammoniumr-pernuoroindenyl--[bis(perfluoropyrenyl)
(tetralluoroindenyl) boratej';  [(ethyl (trielhylsiy)) (perfluoro-t-butyl)
ammonium]*-- perfluoroindenyl--[(perfluoroindenyI (perfl ' uoro- biphenyl)
(pernuorofluorenyl) borate]-; [(ethyl (triethylsilyi)) (3-methylpentyl)
phosphonium]~- pernuoronapthyl--1(2,4-diflUOTophenyI (perfluorofluorenyl)
(2,3-difluorophenyl) borater; [(ethyl (tri- ethylsilyi)) (isopropyl)
ammoniumr--perfluoronapthyl--I(perfluoronapthyI (pernuorofluorenyl) (tri
15 fluoroindenyD borate]'; [(ethyl (triethylsilyl)) (perfluoToelhyl)
arsonium)4--perflucronapthyl- f(tetrafluoronaphthyl (perfluorofluotenyl)
(trifluoroindenyl) boralej-; [(ethyl (triethylsilyl)) (hexyl) phos-
phonium]~--2,3,4-irifluorophenyf--I(penlafluorofluorenyI (perfluorophenyt)
(pentalluoronaphthyl) bo- rate]'; [(ethyl (triethylsilyl)) (isopropyl)
phosphoniuml'--2,4-difluorophenyl--I(perfluoropyrenyI (letra-
fluoroindenyl) (perfluoronapthyl) boratej'; [(ethyl (triethylsilyi))
(peFfluoroisopropyl) arsoniuml+_ 20
perfluorofluoreny~-1(2,3,5-trifluorophenyI (penlafluoronaphthyl)
(perfluorobiphenyl) borate]'; [(ethyl  (Ifie1hylsilyl)) (ethyl
(trimethylsilyi))phosphoniumr--perfluorophenyl--I(pentafluoronaphthyI
(per- fluorofluorenyl) (perfluorobiphenyl) borate]-; [(ethyl
(triethylsilyi)) (perfluoroethyl) phosphonium]*-
perfluorofluorenyl-[(pernuorofluorenyI (perRuoropyrenyl)
(2,3,5-trifluorophenyl) borate)'; f(ethyl (tri- elhylsilyl)) (ethyl
(trimelhylsilyl)) ammoniumj'--perfluoronapthyl--[(perfluorofluorenyI
(2,3,5 25 trifluorophenyl) (perfluoronapthyD boratej'; [(ethyl
(trimethylsilyl)) (perfluorooctyl) phosphonium]*--
perfluorobiphenyl-[(pernuorophenyI (perfluoronapthyl) (irifluoroindenyl)
borateT; [(ethyl (irimethylsi- lyl)) (phenyl)
ammonium]*--2,6-difluarophenyl--[(perfluorophenyI (2,3,5-trifluorophenyo
(pentafluoro- naphthyl) borate]-; [(ethyl (trimethylsilyi)) (butyl)
ammonium]4--2,3,5-trifluorophenyj [(pernuofophenyl (3,4-difluotophenyl)
(perDuorobiphenyl) borate)-; [(ethyl (trimethylsilyi)) (odyl) ar- 30
sonium]*--2,3-crifluorophenyl--I(perfluoroindenyI (perfluorophenyl)
(perfluoronapthyD borateT; [(ethyl  (Irimethylsilyl)) (methyl
(trimethylsilyl)) ammonium)~--tetrefluoroindenyl-[(perfluoTofluorenyI
(per- fluorobiphenyl) (perfluorophenyl) boraler; I(ethyl (trimethylsilyl))
(pernuorooctyl) phosphonium]'- 



2,3-difluorophenyl--fbls(pernucrofluotenyl) (perfluorobiphenyl) boratej-:
ffethyl (trimelhylsilyi)) (per- fluoroisopentyl)
phosphoniumj*--perfluorofluoTeriyl--I(tetrafluoronaphthyI
(2,5-difluorophenyl) (per 35 fluorofluorenyl) borale]-; [(ethyl
(trlimethylsilyi)) (2,3,&trifluorophenyl) ammonium]*- pernuoroindenyl-
-fbis(perfluarophenyl) (2,3,5-triflucrophenyl) borsle3_; [(ethyl
(tfimethylsilyl)) (perfluoro-t-butyl) am-
monium)~--pentafluoronaphthyl--fbis(perfluoroindenyl) (perfluorophenyl)
boralel'; f(elhyl (trimethyl- silyl)) (isopropyl)
ammoniumj*--letrafluoronaphthy~--I(tetrafluoronaphthyI (pernuoroiluorenyl)
(per- fluominclenyl) borateT; [(ethyl (trimethylsilyl)) (ethyl)
ammonium)*--perfluoronaplhyl 40 f(perfluorobiphenyl (2,4-difluorophenyl)
(perfluorofluorenyl) boratel'; [(ethyl (Irimethylsilyl)) (per-
fluoro-t-bulyl) ammoniuml*~-perfluoronaplhyl-1(3,4-difluorophenyI
(perfluorofluorenyl) (pentafluoro- fluorenyl) boralel-: [(ethyl
(trimethylsilyl)) (phenyl) phosphonium]'--perfluoronapthyi--[(2,3,5 0 5
MAY 2005  NVO 02/36639 PCT/USOI/46187 -28- trifluoropheny)
(pernucrobiphenyl) (perfluoropyrenyl) borate]"; [(ethyl (trimethylsilyi))
(isohexyl) arn- monium)~--perfluoroindenyl-fbis(perDuorobiphenyl)
(perfluorofluorenyl) boratej'; (bis(ethyl (trimeth- y1silyl))
ammoniumr--perl)uoronapthyl--[bis(perflucrobiphenyl) (2,4-difluorophenyl)
boratej-; [(ethyl  (trimethylsilyi)) (perRuoroisopropyl)
ammoniumlt--3,4-difluorophenyl--[(tetrafluaroindenyI (2.4 5
difluorophenyf) (2,5-diflucrophenyl) borate]-; [(ethyl (t(imethylsilyi))
(methyl (tfiethylsIlyl))arsDniumj'-
perfluorophenyl--[(pentafluorofluorenyI (pentafluoronaphthyl)
(pernuorofluorenyl) boraler; j(heptyl)  (perfluorophenyl) ammonium]*-
perfluorobiphenyl--[bis(2,3,4-trifluorophenyl) (perfluorofluorenyl)
borater, [(heptyl) (perfluoropropyl)
ammonium]*-trifluoroindenyl--[(tetrafluoroindenyi (perfluoro- phenyl)
(2,3,4-trifluorophenyl) borste]-; J(heptyl) (phenyl)
phosphoniuml*-perfluorofluorenyl 10 f(pernuorophenyl (perfluorofluorenyl)
(perflucropyrenyl) borate]'; [(heptyl) (perfluorophenyo phos-
phonium]'-perRuoronapthyl--[(perfluarophenyI (perfiuoronapthyl)
(perfluorobiphenyl) borate]';  [(heptyl) (propyl)
phosphonium]*--perflUOTOnapthyl--[(2,3,4-trifluorophenyI
(3.4-difluorophenyl)  (pentafluorofluorenyl) boratey; J(heptyl) (methyl
(triethylsilyl)) ammonium]4--pernuorobiphenyl- f(perfluoronapthyl
(pentaflucTofluorenyl) (perflumobiphenyl) borate)-; J(heplyl)
(3-methylpenlyl) am is monium)*-letrafluoranaphthyl--[(pernuoronapthyI
(pentafluoronaphthyl) (perfluorofluorenyD boratej;  J(heptyD
(perfluorohexyD ammonium]'--perfluorDnapthyl--I(perfluoronapthyI
(trifluoroindenyD (per- fluoroindenyl) borate]'; j(heptyl)
(perflucrohexyl) ammonium]'--pentafluorofluorenyl Fbi f ~rflj larophemn '2
3 4-triflrinrnnhpnw1) h~Taf=l-- HhPn~Pll fnr~;11 nhm~~h~nii.mI4.
perfluoroindenyl--[(perfluoroindenyI (2,3,5-t(ifluorophenyf)
(perfluorofluctenyl) boratej-; j(hexyl) (per- 20 fluoroisopropyl)
ammoniumj*-perfluorofluorenyl--1(2,4-difluorophenyI (pentafluoronaphthyl)
(perfluo- rophenyl) borate]-; [(hexyl) (octyl)
ammonium)~-2,3,4-trifluorophenyl--lbis(perflucrophenyl) (2.5-
difluorophenyl) boralej-; [(hexyl) (isopentyl)
ammonium]~--pernuorophenyf--[bis(pentafluoronaphlhyl)
(2,3,4-trifluorophenyl) boratel'; J(hexyl) (pernucrophenyl)
ammoniumj~--perfluoronapthyl- [(perfluoronapthyl (peFflucToindenyl)
(perguorobipHenyl) borqtej-; [(hexyl) (pernuoroheptyl) ammo. 25
nium]'-trifluoroindenyl-[(perflucrophenyI (perfluorobiphenyl)
(perfluoropyrenyl) borate]-; [(hexo)  (2,3,6,7-tetrafluorooctyo
ammonium]*--perfluorcindenyl-[(pentafluorofluorenyI (trifluoroindenyo
(2,4- difluorophenyl) borate]'; [(hexyl) (isopentyl)
ammoniuml*--perfluorophenyl--[(3,4-difluorophenyt (per- 



fluorobiphenyl) (perfluorophenyl) bofate]'; [(isohexyl) (pernuctophenyl)
phosphonium]*  perfluorofluorenyl--[(pernuoroflUOTenyI (perflucronap1hyl)
(perflucrophenyl) borale]-; I(isohexyl) (1,6- 30 difluorohexyl)
arsonium)*-pernuoropyrenyl--I(pernuorofluorenyI (per9uorophenyl)
(perfluoroindenyl)  boral ef; [Cisohexyo (3-methylpentyl)
ammoniumj*-perfluorofluorenyl--J(pernuorofluorenyI (per- fluoronapthyl)
(letrafluoronaphthyl) borater: f(isohexyl) (ethyl)
ammoniumr--perflucroindenyl- f(perfluorophenyl (2,3,4-trifluorophenyo
(pernuorofluorenyo boratej'; [(isohexyl) (perfluorobutyl)
phosphonium]*--perfluorobipheny~-[(2,5-difluorophenyI
(pentafluoronaphthyl) (2,3-difluarophenyl) 35 I>crate]-; [Ci~ohexyl)
(2,3,4,5-tetrafluorophenyl) ammonium]*--pernuwofluorenyj-
fbis(perfluoronapthyl) (perf)uorophenyl) boratej-; [(isohexyl) (methyl
(trimethylsilyl))arsoniumj~- perfluorobiphenyl-i(tetrafluoronaphthyI
(pernuorophenyl) (perfluoropyrenyl) borater; I(isolnexyl)
(pernuoro-t-butyD ammoniumj'--pentafluorofluorenyl-[bis(perfluorobiphenyl)
(2,5-diflucrophenyl)  borale)-; [(isohexyl) (perfluoroelhyl)
ammonium3*-.2,5-difluorophenyl-[(IelraflucroindenyI (2,3,5. 40
trifluoiophenyo (pernuorobiphenyt) boratef; (bis(ischexyl)
ammoniumf~--trifluoroinclenyl-- fbis(pernuorolluorenyD (perfluotonaplhyl)
borater; (Uis(isohexyl) phosphonium]*--perfluorciindenyl--
[(perfluorobiphenyl (2,3-difluoTophenyl) (perfluoToindenyl) borale)-;
J(isohexyl) (3-methylpentyl) am 0 5 MAY 2005  "10 02/36639 PCT/USGI/46187
-29 rric)nium]*~-perfluoTo4tic)renyt-[(tetrafluorc)n . aphthy)
(perfluorolluorenyt) (perfluorophenyl) borate]-- f(isohexyl)
(Pernuoro-l-butyl) ammonium]' --Pernuoroindenyl--I(trifluoroindenyI
(perflUC)Tophenyl)  (pentaflucrofluorenyl) boTale)-; [(Isc)he>(yl) (butyl)
ammonium]+ --Perfluoroindenyl--[(peTfluorophenyI  (Irifluoroindenyl)
(2,3-difluorophenyl) borater; l(isohexyl) (pernuorohexyl) ammonium]* 5
letra.fluoroindenyl--[bis(perftuoroindenyl) (2,5-difluorc)phenyl)
boratel'; f(isohexyl) (3-methylpenlyl)
arsonium]"~-2,3,5-trifluorophenyl--[(perfluoropyrenyI (perfluorophenyo
(perfluoroindenyl) borater,  I(isohexyl) (1,2-difluorohexyl)
phosphonium]4--perfluoroindenyl--[(perfluoronapthyI (perfluoropyrenyl)
(2,3,4-trifluorophenyl) borate]-- [(isohexyl) (2,3,6,7-tetrafluoroodyl)
phosphonium]* perfluoronapthyf-[(perfluorobiphenyI (2,3-difluorophenyl)
(perfluoronapthyD boratej'; [(Isohexyl)  10 (perfluoroethyl)
ammoniuml*--trifluoroindenyl--[(perfluorophenyt (teirafluoronaphthyl)
(2.3- difluorophenyl) boratej'; f(isohexyl) (methyl (trimethylsilyl))
ammoniuml*~-teirafluoronaphthyl-- fbis(perfluoronapthyl)
(pernuorofluarenyl) boratel'; f(isopentyl) (perfluoromethyl) arsonjumj~-
tetraflucronaphthyl-[(perfluoronapthyI (trifluoroindenyl)
(2,3,5-trinuorophenyl) boralej'; f(isopentyl)  (perfluotopropyl)
ammonium]*--2,3,4-trifluorophenyl--I(perfluoroflucienyI (perfloorophenyl)
(per 15 fluoronapthyl) boralel'; f(isopentyl) (methyl (trimelhylsilyl))
ammonium)~-pernuoronapthyl--fbis(3,4- difluorophenyl) (perfluorofluorenyl)
borateT; f(isopentyl) (butyl) ammonium]4-perfluoroindenyl-
[(teirafluoroindenyl (perfluotonapthyl) (perfluorofluorenyl) boraley;
(bisfisopentyl) ammoniurnj~- pernuoronaplhyl--[(perfluoropyrenyI
(pernuorobiphenyl) (pernuoto.phenvi-) boratel I(iso.pentvl) (I.S.
difluorchexyl) ammoniuml~-2,3,4-trifluorophenyl--fb[s(pernuorophenyl)
(perfluorofluorenyl) boratel'; 20 [(isopentyl) (pernuoroheptyl)
phosphonium]~-perfluorophenyl--I(pentafluoronaphthyI (2.4- difluorophenyl)
(perfluorophenyl) boralej-; f(isopentyl) (perfluoropropyl) ammonium]*- 



perf)uoronapthyl--I(pernuoroindenyI (pentaftuoronaphthyl)
(tetrafluoroindenyl) boralel'; f(isopropyl)  (1,2-difluorohexyl)
phosphoniumj*--2,3,5-Irifluorophenyf--f(2,3-difluorophenyI
(perRuorobiphenyl)  (perfl uorofluorenyO boratej-; f(isopropyl) (heptyl)
ammonjurnl*-2.3,4-trifluorophenyl-[(2,3.4 25 trifluorophenyl
(perfluorofluorenyl) (2,4-difluorophenyl) borate]-; I(isopropyl)
(3-methylpentyl) ammo.  nium]'-pernuoronaplhyl-[(penlafluorDfluorenyI
(pernuorobiphenyl) (2,5-difluorophenyl) boratej';  f(isopropyl) (propyl)
ammoniuml*--2,3,5-triflucrophenyi--[(2,5-difluorophenyI
(pentafluorofluorenyl)  (perfluorofluorenyt) borale)'; f(isopropyl)
(perfluorohexyl) phosphonlum]*--pernuorobiphenyl-- [(pernuoroindenyl
(perfluorofluotenyl) (perfluoropyrenyl) borate]'; 1(methyl)
(perfluoropentyl) phos 30
phoniumj*-pentafluoronaphthyl-fbis(pernuorepheny~ (letrafluoroindenyl)
boratel-; f(methyl)  (phenyl)
phosphoniuml~-perfluoroindenyl--[(perfluoronapthyI (2,3-difluorophenyl)
(3,4- difluorophenyl) borate]'; [(methyl) (1,2-difluorohexyl)
phosphonium]*-.2,3-difluorophenyl-- j(perfluorcindenyl (perf)uorophenyl)
(pernuorDbiphenyl) borate)'; [(methyl) (heptyl) ammoniumf-
perfluoropyrenyl--[(perfluoroindenyI (trifluorcindenyl) (perfluorophenyl)
boratel-, [(methyl) (isopropyl) 35
phosphonium]'~.-perfluarofluorenyl--1(2,5-difluorophenyI (pernuoroindenyl)
(3,4-difluorophenyt) bo- rate]'; f(methyl) (methyl (trIelhylsilyl))
ammonium]~-perfluoropyrenyl--fbis(pernuorophenyl) (tetra- fluoToindenyl)
borater; [(methyl) (methyl (trimethylsilyl))
ammoniumj'-3,4-difluorophenyl--[(2,5- difluorophenyl (perfluorobiphenyl)
(irifluorcindenyl) borater; f(methyl) (heptyl) ammonium]*-
perfluoraphenyl--[(pernuorophenyI (2,3,5-trifluorophenyl)
(pernuorofluorenyl) borate]-; 1(methyl) (per 40 fluoroisopropyl)
ammoniumj*-perfluoroindenyl--[(pernuoronaplhyI (2,3,5-trifluorophenyo
(trifluoroin- denyl) borate]-,* f(rnelhyl) (ethyl
(triethylsilyl))ammonium]'-pernuoronapthyl--[bis(perfluoron2pthyl)
(perfluorophenyl) boratel'; [(methyl) (1-butyl)
ammonium]'-pernuoroindenyl--[(perfluorophenyI (per 0 5 MAY 2005  WO
02/36639 PCT/USOI/46187 -30- fluorofluorenyl) (tetrafluorcindenyi)
boraler; [(melhyl) (Propyl) ammonium]~ --Perfluorofluorenyl-
f(pentafluofofluorenyl (pentafluoronaphthyl) (perfluorobiphenyl) borater;
f(methyl) (pentyl) ammo- nlu M)4 --2,3-diflLjorophenyl--[(perfluoronapthyI
(perfluorofluorenyl) (2,4-difluorophenyl) borater;  f(melhyl
(triethylsilyl)) (perfluoroheptyl)
ammonium)~--perfluorophenyl--[(perfluorofluorenyI (pen 5
tafluorofluorenyl) (pernuoroindenyo borater; [(melhyl (triethylsilyl))
(perflucrobutyl) amrnonium]*- pentafluoronaphthyl--I(perfluoronapthyI
(pernuorobiphenyl) (trifluoroindenyo borater: [(methyl (tr~  ethylsilyl))
(perfluoropeniyl) ammonium]'-2,3,5-trifluorophenyl--[(pernuorophenyI
(perfluorofluore- nyl) (perfluoroindenyl) borater; f(melhyl
(triiethylsityl)) (2,3,5-trilluorophenyl),phosphoniumj*-
perfluoronapthyl-[(perfluoronapthyI (perfluoroindenyl) (perfluorophenyl)
borater; [(methyi (triethyl 10 silyl)) (ethyl
(tT!ethylsilyi))phosphoniuml~-perfluoroindenyl-[(2,3,4-t(ifluorophenyf(2,3
- difluorophenyl) (perfluoronapthyl) boraler; 1(melhyl (triethylsilyl))
(perfluoromelhyl) ammoniumf~- 2,5-difluorophenyl--f(pernuoronapthyI
(perfluorobiphenyl) (2,3,4-trifluorophenyl) borater: f(methyl
(triethylsilyD) (perfluorooctyl)
2-nmonium]*-perfluoroindenyl--[tris(perfluoronapthyl) boraler; [(rnethyl
(Iriethylsilyi)) (pentyl)
ammonium]'~-perfluorofluorenyl--lbis(pernuorophenyl) (tetraf)uoronaphthyl)
15 borater; f(melhyl (iriethylsilyi)) (perfluorooctyl)
ammonium)4--perfluoronapthyl--f(perfluoroindenyI  (pernijorofluorenyl)
(perfluorobiphenyo borater; [(methyl (triethylsifyi)) (phenyl)
ammonium]*-- 



perfluoronapihyl--lbis(triflucroindenyl) (2,4-difluorophenyl) boraler;
1(methyl (trimethylsilyl)) (isopro- pyl)
ammonium]4--perfluoroindenyl-[(trifluoroindenyI (2,4-diflucrophenyl)
(pernuorophenyl) borater;  1(methyl (trimethylsiy)) (pernuorohexyl)
arnmonium]*--perfluorofluoyenyl--[(pernucrofluotenyI (2.3 20
difluorophenyl) (pernuoronapthyl) borater; [(methyl (trimethylsilyl))
(pernuoroheptyo ammoniuml*- perfluorophenyl--[(peOucropyrenyI
(letrafluoronaphthyl) (perfluoronapthyl) borater; 1(methyl (16-
methylsilyl)) (2,3,6,7-teirafluorooctyl)
ammonium]*--perfluoroindenyl--[(2,3-difluorophenyI (3,4- difluorophenyl)
(2,3,4-trifluorophenyl) borater; [(methyl (t(imethylsilyl)) ((methyl
(triethylsilyi))) arrt- monium]'--2.3-difluorophenyl--I(pernuorophenyI
(perfluorobiphenyl) (2,3,4-trifluorophenyo borater: 25 [(methyl
(trimelhylsilyl)) (pentyl) ~mmonium]~-perfluoronapthyl--[(pernuorobiphenyI
(perlluoyofluo- renyl) (tetrafluoronaphthyl) borater; [(methyl
(trimethylsilyl)) (pernucrobutyl) phosphonium]*-
perfluoronapthyl-l(pernuorofluorenyI (perfluoroindenyl)
(2,3-difluorophenyl) borater; [(methyl (tri- methylsilyl))
(pei-fluoromethyl) ammonium]*--3.4-difluerophenyl--I(perfluorophenyI
(pernuoroindenyl)  (perfluoronapthyl) borater; 1(methyl (trimethylsilyl))
(pernuoroelhyl) ammoniumr-pernuoroindenyl- 30 [(2,3,4-irifluorophenyl
(penlafluoronaphthyl) (perfluoronapthyl) borater; f(methyl
(Irimethylsilyl))  (2,3,5-trifluorophenyl)
ammoniuml*-2,3,4-trifluorophenyl--[(perfluoroindenyI (perfluorophenyl)
(per- fluorobiphenyl) borater; f(methyl (Irimethylsilyl)) (perfluorobutyl)
ammoniumr--pentafluorofluorenyl- [(perfluorophenyl (2,3-difluorophenyl)
(perfluoropyrenyl) borater; [(methyl (Irimethylsifyi)) (pentyl)
ammoniumj'-perfluorabipheny~-1(3,4-difluorophenyI (pernuoropyrenyD
(pentafluorofluorenyl) bD 35 rater; 1(methyl (trimethylsilyl))
(3-methylpentyl) ammonium]4-perfluorofluorenyl-[(perfluorobiphenyI
(perfluorofluorenyl) (pentafluoronaphlhyl) borater; [(methyl
(trimethylsifyi)) (pentyl) ammonium]4--
perfluorobiphenyf--[bis(perfluorofluotenyl) (perfluorobiphenyl) borater;
1(methyl (trimethyisilyo) (bu- tyl)
ammonium]4~-pernuorobiphenyk-lbis(perfluorofluorenyl) (pernuoronapthyl)
boraler; I(octyl)  (heptyl)
ammonium]~--perfluorofluorenyl.-f(pentafluoronaphthyI (3,4-difluorophenyl)
(tetraflucroinde 40. nyl) boraley; I(octyl) (3-methylpentyl)
ammonium]*--2,5-difluorophenyl--I(pernuoroindenyI (per- fluorofluorenyl)
(trifluoroindenyl) borater; [(octyl) (methyl (trimethylsilyl)) ammoniuml'-
perfluorobiphenyl-lbis(pernuorofluorenyo (perfluorophenyl) boraler;
f(octyl) (1,6-difluorchexyl) 0 5 MAY 2005  WO 02/366310 PCT/USOI/46187
-31- phc)sphonium]4~-tetrafluoronaphthyl-[(2,3,4-trifluorophenyI
(2,3-difluorophenyl) (pernuorophenyl)  borate]'; [(Octyl) (ethyl
(triethylsilyl)) ammoniuml*--perfluorobiphenyl--[(pentafluoronaphthyI
(pen- tafluorofluorenyl) (perlluorophenyl) boraie]'; f(octyl) (ethyl
(triethylsilyl)) ammonium]*- perfluorofluorenyl--[(IrifluoroindenyI
(perfluoronapthyl) (perfluorophenyl) borafej-; [(octyl) (perfluoro 5 odyl)
ammoniump-2,3,5-trifluorophenyl--[(perfluorophenyI (2,4-difluorophenyl)
(2,3,4- trifluorophenyl) borate]"; f(ccly)) (perfluoropentyl)
ammonium]*-perfluoronapthyl--[(perfluorofluorenyI  (perfluorobiphenyo
(perfluoronaplhyl) borate]-; f(octyl) (ethyl (trielhylsilyl))
ammoniumr-2,3,4- trifluorophenyl--I(tetrafluoronaphlhyI (perflucrophenyl)
(perfluoropyrenyo borale]-; [(octyl) (2,3,5- trifluorophenyl)
ammonium)*--tetrafluoronaphthyl--[(perfluoronapthyI (perfluoroindenyl)
(perfluorobi 10 phenyl) boTate)-; J(octyl) (perfluoropropyl)
ammonium]--perfluorophenyl-[(pernucronapthyI (2.3,4- trifluorophenyl)
(2,3,5-trifluorophenyl) borate)"; [(pentyl) (ethyl (iriethylsilyi))
ammonium]*- 



perfluorobiphenyl--fbis(perflucrobiphenyl) (2,4-difluorophenyo borate]';
j(pentyl) (methyl (triethylsi- lyl))
ammonium]"'--tetrafluoronaphthyl--1(3,4-difluorophenyI (perfluoronapthyl)
(tetralluoroindenyl)  boratey; J(pentyl) (perfluoropentyl)
phosphonium]'--2,4-dif)uorophenyl--[(pernuorophenyI (perfluoro 15
fluorenyo (trilluoroindenyl) boralej-; f(pentyl) Cisopropyl)
phosphonium]~--perfluorobiphenyl-- [bis(pentafluorofluorenyl)
(pernuorofluorenyl) Wale]'; J(pentyl) (2,3,5-triflucrophenyl) zmmonium]'-
perfluorophenyl--[(pentafluoranaphthyI (perfluorobiphenyl)
(perfluorophenyl) borater; J(pentyl) (ethyl  (tfimelhvisilvI.1)
ammoniurnl*--3.4-diflucrophenvl--I(perfluoroindenvI (jDernuoro-phenvl-)
(Pernuoro- napthyl) borate]-; [(penlyl) (1,2-difluorohexyl)
ammonium]'~--perfluorofluorenyl-[(perfluorobiphenyI 20 (pernuoroindenyl)
(perfluoronapthyl) boratej'; J(pentyl) (ethyl (triethylsilyl)) ammonium]~-
pernuorobiphenyl--[(pernuorofluorenyI (perfluorobiphenyl)
(2,3-difluorophenyl) boratel-; f(penlyl)  ((methyl (triethylsilyl)))
ammoniumj'-pernuorobiphenyl--I(perfluorofluorenyI (pernuorophenyl) (per-
flucropyrenyl) boratej'; [(pentyl) (ethyl (triethylsilyl))
ammonium]*--perfluorobiphenyl--1(2.3- diflucrophenyl
(penlafluorofluorenyl) (perfluoroindenyl) borate]"; [(pentyl)
(perfluoroethyl) ammo 15 niurnr-perfluorophenyl--I(peMuoroindenyI
(perfluorophenyl) (perfluorofluorenyl) boraler;  (bis(pernuorobutyl)
ammonium)~-3,4-difluorophenyl--I(trifluoroindenyI (perfluorobiphenyl)
(per- fluoroindenyl) borate]-; j(perfluorobutyl) (pernuoropenlyi)
ammonium]'~--trifluorcindenyl- f(perfluorofndenyl (tetrafluoroindenyl)
(perfluorophenyl) borate]-; j(perfluorobutyl) (perfluoroisopen- tyl)
ammoniumr--pentafluoronaptdhyl--I(pernuoroindenyI (pernuoronapthyl)
(2,3,4-trifluotopbenyo 30 boratel; [(pernuorobutyl) (octyD
ammonium]*--pernuorc)fluorenyl-[(perfluoropyrenyI (trifluoroindenyl)
(perfluoTobiphenyi) boratel; i(perguorobutyl) (melhyl)
ammonium)'-perfluorofluorenyl-- [bis(perfluoroindenyl) (triflucroindenyl)
boratep, l(pernuotoethyl) (perRuoro-t-butyl) ammonium]'~--
triflucroindenyl--[(pentaflucrofluorenyI (triflucroindenyl)
(perfluorobiphenyl) borate]'; j(pernuoroethyl)  (pernuoropropyl)
ammoniuml*-tetrafluoronaphthyl-[(3,4-difluorophenyI (perfluorobiphenyl)
(2,5. 35 difluorophenyl) borale]'; [(perfluoroethyl) (perfluoroisopropyl)
ammonium]*-pernuorofluoTenyl-- [(pernuoroindenyl (trifluoroindenyl)
(tetrafluoroindenyl) borate)'; [(perfluorcethyl) (isohexyl) ammo-
nium]*-3,4-difluorophenyl--[(tetrafluoronaphthyI (2,4-difiuorophenyl)
(perfluorobiphenyl) borate]';  (bis(perflucroelhyl)
arsonium]'--perfluoropyrenyl--lbis(trifluoroindenyl) (perlluorophenyl)
boralej';  i(perfluoroheptyD (ethyl (triethylsilyl))
ammonium]*--perfluoranapthyl--[(perfluoroindenyI (perfluoro 40 napthyl)
(perfiuorophenyl) borale]-; (bis(perfluoroheptyl)
ammonium]*-2,4-difluorophenyl- f(perfluoronapthyl (pentafluoronaphthyl)
(pernuorobiphenyt) borateT; f(perflucrohepiyl) (pernuoro- butyl)
ammonium]*-- pernuorophenyl-[(2,3-difluorophenyI (tetrafluoroindenyl)
(perflucTofluorenyl) 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -32-
borale]': [(pernuoroheptyo (met * hyl (triethylsilyl))
ammonium]"~-pentafluorofluorenyl- f(perfluorobiphenyl (pernuoronapthyl)
(2,5-difluorophenyl) borale]',, f(perfluoroheptyl) (heptyD am--
monium]*--perfluorobiphenyl--[bis(pentaflucrofluorenyl)
(tetfaflUOTonaphthyl) borale]"; J(perfluoro- heptyl) (ethyl
(trimethylsilyl)) ammonium]*-perfluoropyrenyl-[(perfluoroindenyI
(pernuoronapthyl) 5 (perfluorophenyl) boralef; f(perfluoroheptyl) (octyl)
arsoniumr-perfluoroindenyl--[(perfluoroindenyI  (pernuorobiphenyD
(2,4-difluorophenyD boratel-; j(pernucroheptyl) (peTfluoroisopentyl)
arsoniumr- 



perfluorofluorenyl-[(perfluorofluorenyI (perfluoronapthyt)
(3,4-difluorophenyl) borate]-,, [(perfluoro- heptyl) (isopentyl)
ammoniumj*--pernuorophenyl--[(perfluorofluorenyI (2,3.4-1(jfluorophenyo
(perfluo- rophenyl) boratel-; [(perfluorcheptyo (2,3,4,5-letrafluorophenyD
ammonium]~--pentafluorofluorenyl 10 [bis(perguorobiphenyl)
(2,5-difluorophenyl) borater; [(perfluorchexyl) (3-methylpentyl)
ammonium]%
-2,4-difluorophenyl--1(2,3,4-trifluorophenyl(pentafluoronaphthyl)(perfluor
ofluoTenyl) borater; [(per- fluorohexyl) (2,3,5-trifluorophenyl)
phosphonium]*-perflucroindenyl-[(perfluoropyrenyI (2,5- difluorophenyl)
(trifluoroindenyl) borater; [(perfluorohexyl) (h"D
ammonium]*--perfluorobiphenyl- [(2,3,5-trifluorophenyl
(2,5-difluorophenyl) (perflucrobiphenyo boratej'; f(peFnUOTohexyl) (hexyl)
am 15 monium]*--perfluoropyrenyl-[(2,3-difluorophenyI (perfluorofluorenyo
(pentafluoronaphlhyD borate]';  f(perfluorohexyo (methyl (trimethylsilyl))
ammonium]-pernuorophenyl--[bis(2,3-difluorophenyo (2,5- difluorophenyl)
boratel'. [(perfluorohexyl) (perfluorophenyo ammoniumf'~-peduorophenyl j~,
Nuoronap"`-y' I-- ... etrao I it, P , kpcj,iuv-j u, apt, y,;
(periluorvindeny;) bofalte]-: [(perfluotohexyi) (perriuo- romethyl)
phosphonium]4~-p-erfluorofluoreny~-fbis(perfluorophenyl)
(tetrafluoroindenyl) boratef;  20 [(perRuoroisopentyl) (1,6-difluorohexyl)
ammonium]*-- perfluoraindenyl--I(pentafluoronaphthyI (per fluoroindenyl)
(2,3-difluorophenyl) borater; f(peifluoroisopentyl) (methyl (trimethylsi-
lyl))phosphoniumr--perfluorophenyl--[bis(perfluorofluoreny1)
(perfluoroViphenyl) borale]': [(per- fluoroisopentyf) (methyl
(triethylsilyl))arsonium]*-perfluorobiphenyl-[(pernuoroindenyI (perfluoro-
phenyl) (2,3,5-triflucrophenyl) boraley; j(pernuoroisopentyl) (methyO
ammonium)*--perfluoroindenA 25 -I(perfluorobiphenyl (pernuoronapthyl)
(3,4-difluorophenyl) borate]-; f(perfluoroisopentyl) (1,2- difluorohexyl)
phosphoniumr-2,3,5-trifluorophenyl--lbis(pernuoronapthyl)
(pernuorobiphenyl) bo- rate]-; [(perfluoroisopentyo (pernuorophenyl)
ammonium]~--perfluorafluorenyl--[(perfluoroindenyI  (pentafluoronaphlhyl)
(perfluoronaplhyl) borale]-,, (bis(perfluoroisopentyl) ammonium]*
penlafluoronaphihyl--lbis(pernucronapthyl) (pernuoroindenyl) boratel-;
[(perfluoroisopentyl) (octyl)  30 ammonium]*-- pernuoronapthyl--lbis
(peFfluorofluorenyl) (pernuorobiphenyl) borate]-; [(per- fluoroisopentyl)
(propyl) ammoniumr--tetrafluoroindenyl--[(3,4-difluorophenyI
(perfluorobiphenyl)  (pernuorofluorenyo boraler,* f(perfluoroisopropyl)
(perfluoroheptyl) phosphonium]*- tetrafluoroindenyl-[(perfluorobiphenyI
(perflUOTonapthyl) (2,5-difluorophenyl) borate]'; [(per- fluoroisopropyl)
(butyf) ammonium]'~-2,4-difluorophenyl--[bis(pernuorophenyl)
(trifluoroindenyl) bo 35 rate)';
[(perfluoroisopropyl)fisohexyl)ammoniuml*--pernuorofluoreny~-1(3,4-difluor
ophenyI (per- fluoroindenyl) (perflucropyrenyl) borate]';
j(pernuoroisopropyl) (isopropyl) ammonium]~-
perfluorofluorenyl-[bis(perfluorophenyl) (2,3,4-triflucrophenyl) borate]-;
[(perfluoroisopropyl) (per- fluorobutyl)
phosphonium)~--3,4-difluorophenyl--I(perfluoroindenyI (perfluoronapthyl)
(2,3- difluorophenyl) borater; i(pernuoroisopropyl) (per7nuorophenyl)
ammonium]*-2,5-difluorophenyl 40 f(perfluorophenyl (penlafluoronaphlhyl)
(2,3,5-irifluorophenyf) borate]'; (bis(pernuoroisopropyl)
phosphonium)4-perfluoronapthyl--I(pentafluotonaphthyI (2,5-difluorophenyl)
(3,4-difluorophenyl)  borate]'; [(perfluoroisopropyl) (hexyl)
phosphonium]~--pentafluoronaphthyl--[(perfluorofluorenyI (per 0 5 MAY 2005
WO 02/36639 PCT/USOI/46187 -33- 



fluoro7indenyl) (tetrafluoronaphlhyl) boraleT; f(perfluoromethyl) (methyl
(trimethylsi- tyl))phosphoniumr--peMuoroindenyl--I(perfluorophenyI
(perfluoropyrenyl) (perf)uoronapthyl) boratel  ; f(perfluoromethyl)
(isopropyl) ammoniumr--2,3,4-trifluorophenyl--I(trifluoroindenyI
(perfluorofluore- nyl) (letrafluoronaphthyl) boratel'; f(perfluoromethyl)
(pernuorophenyl) phosphonium]' --2,3,5 5
trifluorophenyi--I(perfluorophenyI (perfluoronapthyl)
(pentafluoronaphthyl) borate]-; f(perfluo- romethyl) (3-methylpentyo
ammoniuml*--perfluoronapthyl--[bis(perfluorbfiuorenyl) (perfluoronapthyl)
boratej-; f(pernuoromelhyl) (phenyl)
phosphonium]*-perfluorophenyl--[(tetrafluoronaphthyI (per- fluoroindenyl)
(2,5-difluorophenyl) boratel-; f(perflucromethyD clsopentyl) ammonium)+-
perfluorophenyf--[(pernuorofluorenyI (perfluorobiphenyl)
(tetrafluoroindenyl) borater; J(perfluo 10 romethyl)
(hexyDammonium]~-pentafluoronaphthyl--[(perfluorobiphenyl(2,5-difluorophen
yl) (tetra- fluoroindenyt) borater; [(peTfluoromethyl)
(2,3,5-trifluorophenyl) ammonium]'--pernuorophenyl-- j(perfluorobiphenyt
(pernuoropyrenyl) (pernuaroiluorenyo borate]-; [(perfluaromethyl)
(isopentyl)  phosphanium]*-pernuoroindenyl--[(tetrafluoroindenyI
(perfluaronapthyl) (3,4-diflijorophenyl) boratef  f(periluorcoctyl)
(perfluorophenyl)ammonium]+--2,3,4-trifluciophenyl--lbis(perfluoTophenyo
(tetra 15 fluoronaphthyl) boraier; J(per nuorooctyl) (1,2-difluorohexyl)
ammonium]+-2,3,4-trifluorophenyl- j(pernuoropyrenyl (perfluorofluorenyl)
(tetrafluoroindenyl) boratef; f(pernuofooctyo (pernuoromethy))
phosphoniumj+--pernuoTobiphenyl-lbis(pernuorophenyl) (perfluorofluorenyl)
borster;  (bis(perfluorooctyl)
ammonium]~--penlafluorofluorenyi--fbis(perflucroindenyl) (perfluoTophenyl)
bo- raleT; [(perfluorooctyl) (ethyl (trimethylsilyl))
ammoniumj'--perfluoroindenyl--[(2,5-difluorophenyI 20 (perfluoropyrenyl)
(2,3-diflucrophenyl) borate]"; f(perfluorooctyD (propyf) ammoniurn]~-
pernuorophenyl--[(pentaflucronaphthyI (trifluoroindenyl)
(2,3,5-trifluorophenyl) borater; j(perfluoro- octyl) (hexyl)
ammonium]+-perfluoropyrenyl--fbis(perfluoroindenyl) (perfluorofluorenyl)
borater;  f(perfluotooctyi) (perfluorcisopropyo
phosphonium]+--letrafluoronaphthyl--I(pentafluorofluorenyI
(tetrafluoroindenyl) (perfluoronapthyl) boratel-; [(pernuorcoclyl)
(Isohexyl) phosphonium]*--2,5 25 difluorophenyl--[(2,5-difluoTophenyt
(perfluorophenyl) (pernuorofluorenyl) borale]-; [(perfluorooctyl)  (hexyl)
ammoniuml*--tetrafluoronaphthyl--[(perfluorofluoren.yI
(tetralluoroindenyl) (2,3- difluofophenyl) borate]'; [(perfluoropentyl)
(perfluorohexyl) phosphoniumj*-perfluorofluorenylL- lbis(perfluoTonapthyl)
(perflucrofluorenyl) borate)-; [(perfluoropentyl) (perflucromethyl)
phospho- niumr--perfluorophenyl--I(peFfluoroiluorenyI (pernuoroUiphenyl)
(perfluorcindenyl) boTate]'; j(peT 30 flucropentyl) (ischexyl)
phosphonium]*--pernuorofluorenyl--I(perfluoroindenyI (pentafluoron2phthyl)
(3,4-difluorophenyl) borale]'; i(perfluoropentyl) (isDpropyl)
ammonium]*-perDuorophenyl- i(perfluorofluorenyl (perfluorobiphenyl)
(perfluoronapthyl) boratel'; f(perfluoropentyl) (ethyl (trimeth- y1silyl))
ammonium]'--pernuorobiphenyl-[(perfluDroindenyI (perfluorofluorenyl)
(2,5-difluorc)phenyl)  borater; [(perfluoropentyl) (methyl
(triethyisilyi)) ammonium)~--perfluorophenyl--I(perOucroindenyI 35
(pentafluorofluorenyl) (3,4-difluorc)phenyl) borateT; f(perfluoropentyl)
(oclyl) ammonlum]~- p6rfluorophenyl-1(2,3-difluorophenyI
(perfluorofluorenyl) (pertluoronapthyl) boraler; i(pernuoropen- IyD
(pernuoroethyD phosphoniuml*--perfluorobiphenyl-.[(pernuorophenyI
(perfluorofluorenyl) (per- fluoroindenyl) boraler; [(perfluoropentyl)
(2,3,5-trifluorophenyl) arsonium]4--perfluorophenyl- [(perfluofonapthyl
Oetrafluoroindenyl) (2,3,5-trifluorophenyD borate]-; [(perfluoropentyl)
(isohexyl) 40 ammonium)~-pernucroindenyH(2,3,5-trifluorophenyt
(perfluorophenyl) (pernuorofluarenyl) borate]-;  



[(pernuoropentyl) (melhyl
(lr!Methylsityl))phosphonium]'--perfluoroindenyl-lbis~2,5-diflucrophenyl)
(pentafluoronpphthyl) boratey; j(pernuorDpentyl) (peduoro-l-bulyi)
@MMOniUM]'--perfIUDTobipheny~ 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187
-34- f(pernuorobiphenyl (2,3,4-irifluorophenyl) (lelrafluoronaphthyl)
boratej-; [(pernuorophenyt) (perfiuc~  romethyl)
ammonium]'--2,5-difluorophenyl--[(perfluoroindenyI (2,4-difluorophenyl)
(tfifluoroindenyl)  borater; [(perfluorophenyl) (isohexyl)
arsonium]~--perfluoropyrenyl--[bis(perfluorcindenyl) (pernuo- rophenyl)
borate]-; [(perfluorophenyl) (perfluorobutyl)
ammonium]*--perfluorophenyl-[(2,3,4 5 trifluorophenyl (perfluoronapthyl)
(perfiuoroindenyl) borate]'; (bis(perfluorophenyl) ammonium]*-
perfluorophenyl--fb'js(perfluorcindenyl) (perfluorofluorenyl) borater;
f(perfluorophenyo (pernuoro- pentyl)
ammoniuml*--pernuoronapthyl--[(perfluoronapthyI (pentafluoronaphthyl)
(pernuorophenyl)  borater; j(perfluorophenyl) (pentyl)
phosphanium]4~-pentafluoronaphthyl--[(2,3,4-trifluorophenyI
(perfluorobiphenyl) (perfluorofluorenyo borateT; [(perfluorophenyl)
(perfluorohexyl) phosphonlum]* 10
perfluorobiphenyl--[bis(perfluoroindenyl) (perfluorofluorenyl) borale]-;
f(perflborophenyl) (2,3,5- trifluorophenyl)
phosphonium]--pernuoroindeny~-[(trifluorcindenyI (pernuorobiphenyD
(pernucro.  fluorenyl) borateT; [(perfluoropropyo
(2,3,4,5-tetrafluorophenyl) ammonium]'--perfluorobiphenyl--
J(pernuorophenyl (pernuorofluorenyl) (pentafluoronaphthyl) boratel";
[(perfluoropropyl) (3- methylpentyl)
phosphonium]*-2,3,5-triflucrophenyl--I(trif)uoroindenyI
(letTafluoronaphthyl) (2.5 15 difluorophenyl) borate]';
[(perfluoro-t-butyl) (1,6-difluorohexyl) ammonium]*-pentalluoronaphthyl-
1(2,4-difluorophenyl (perfluorophenyl) (letrafluoroindenyl) borater;
j(pernuoro-I-butyD (methyl (trieth- y1silyl))
ammoniumr--2,4-difluorophenyl--I(pentafluoronaphthyI (perfluorobiphenyD
(2,4- difluoropheny!) borateTI; j(perfluoro-i-butyi) ((methyl
(triethylsilyi))) [(penlafluorofluorenyl (perfluorophenyl)
(2,3,5-trifluorophenyl) borate]-; i(perfluoro-t-butyl) (ethyl (td- 20
ethylsilyi)) ammonium]'--perfluoropyrenyl--[(IrifluoroindenyI
(pernuorofluorenyl) (pernuorobiphenyl)  boraler; i(perfluorc-l-butyl)
(melhyl (trimethylsilyl)) ammonium]4--3,4-difluorophenyk-
[(perfluorobiphenyl (perfluaronaplhyl) (2,3-difluorophenyl) borate]";
[(perlluoro-l-butyl) (heptyl) arn-
monium)*--peniafluoronaphthyl--[(perfluorophenyI (letrafluoronaphthyl)
(tetrafluoroindenyl) boratel;  j(pernuoro-t-butyl) (1,2-difluorohexyl)
ammonium]4--perfluorofluorenyl--I(perfluorobiphenyI (per 25 fluoronapthyl)
(pentafluoTonaphlhyl) borate]-; [(perfluoro-1-bulyl) (perfluorcisopropyl)
ammonjum]%- trifluoroindenyl-[(telrafluoronaphthyI (perfluoroindenyl)
(tetrafluoroindenyl) borate]'; j(perfluoro-t- buty,I) (isopentyl)
ammoniumj'--letrafluoronaphthyl--I(triflucroindenyI (letrafluoroindenyl)
(2,3,4- trifluorophenyl) borater; [(phenyl) (perfluoroisopropyl)
ammonium]~--pernuorofluorenyl- [bis(perfluorofluorenyl)
(2,5-difluorophenyl) borater; [(phenyl) (Pentyl) ammonium)~ 30
letrafluoroi~denyl--[(3,4-difluorophenyI (pernuorophenyo (trifluor '
oindenyl) boratej-; J(phenyl) (3- methylpentyl)
ammoniumr--2,4-difluorophenyl-1(2,4-difluorophenyI (perfluoropyrenyl)
(perfluoro- napthyl) boralel'; [(propyl) (methyl (trimethylsi]yD)
ammonium]~-Ietrafiuorolnclenyl- [bis(perfluorophenyl) (pernuorobiphenyl)
boratef; J(propyl) (hexyl) arsonium)*--pentafluoronaphthyl--
[(2,5-difluorophenyl (penfafluoronaphthyl) (pernuorophenyl) borate]';
J(propyl) (butyl) phospho 35 nium]"--perfluoronaplhyl--[(perfluorophenyI
(perfluoronapthyl) (pernuoroindenyl) borateT; J(propyl)  



(hexyl) ammonium]~-perfluorofluorenyl--I(perfluorofluorenyI
(2,3-difluorophenyl) (2,3,4- trifluoraphenyl) botaley; J(propyl)
(2,3,5-tTifluorophenyl) ammonium]*--perfluorobiphenyl-
[(pentafluorofluorenyl (perfluoronapthyl) (3,4-difluorophenyl) borale)-;
[(propyl) (2,3,4,5- lelrafluorophenyo
ammoniumr--pernuoroindenyl--[(perfluoroindenyI (2,4-ditluorophenyl)
(pernuorD 40 fluorenyl) boraleT; [(propyl) (pernuoro-t-buly))
ammonium]*--perfluorophenyl--lbis(perfluorophenyl)  (pentaflucrofluorenyl)
borate]'; f(propyl) (butyl) ammonium]'--perfluorobiphenyl-
j(pentafluorofluorenyl (2,5-difluorophenyl) (pentafluoronaphthyl)
borale]-; j(propyl)l (melhyl (trimeth 0 5 MAY 2005  WO 02/36639
PCTIUSOI/46187 -35- Ylsilyl))
ammonium]*-teirafluoronaphthyl--[bis(perfluoroindenyl)
(2,3.4-trifluorophenyD borater;  [(propyl) (perfluorophenyl)
ammonium]~-perfluorofluoTenyl--[(perfluoronapthyI (3,4-difluorophenyo
(tetrafluoraindenyl) borale)'; J(propyl) (ethyl (trimethylsilyl))
ammoniumj~-pentafiuorofluorenyl- [(2,3,4-trifluoraphenyl
(tettafluoroindenyl) (2,4-diflUOTOphenyl) boraieT; J(propyl)
(3-methylpentyl) 5 phosphonium]4-perfluotophenyV-I(perfluoronapthyI
(2,3,5-trifluorophenyl) (perfluorophenyl) borate]- ; f(propyl)
(perfluorohexyl) phosphonium]*--perfluoronapthyl--[(perfluoropyrenyI
(trifluoroindenyl)  (perfluorobiphenyD boratef; J(PTOPYI) (pernuoropropyl)
phosphonium)~-pentafluorofluorenyl-- f(perfluorophenyl (perfluoroluorenyo
(perfluoropyrenyl) boratel"; J(t-butyl) (ethyl (trimethylsilyl)) am-
moniumj*-perfluoroindenyl-[bis(pernuorofluorenyl) (trifluoroindenyD
borater; [(t-butyl) (methyl (tri 10
methylsityl))phosphonium]'~.-tetrafluoroindenyl-[(3,4-difluorophenyI
(trifluoroindenyl) (perfluorobi~  phenyl) borate]-; [(t-butyl)
(pernuoroisopeny) ammonium]~--perfluorobiphenyl--[(3,4-difluorophenyt
(perfluorofluorenyl) (tetrafluoronaphthyl) borate]'; I(II-butyl)
(1.2-difluorohexyl) ammonium]*-3,4- difluorophenyi--[bis(perfluorobiphenyD
(perfluorofluorenyl) borate]'; J(t-bulyl) (pernuoroisopentyo
ammonium]~-2,4-difluorophenyl--[(pernuoroindenyI (2,3,4-trifluorophenyl)
(perfluoropheny?) boratej-; 35 [(t-butyl) (pernuoro-I-bullyl)
ammonium]4--perfluorobiphenyl-[(perfluorobiphenyI (2,3,4- trifluorophenyl)
(perfluoroflUDTenyl) borate]-; f(t-butyl) (methyl (trimethylsilyi))
ammoniumf~- tetrafluoronaphthyl--1(2,4-difluorophenyI (perfluorofluorenyl)
(pernuoronapthyl) boralef Exenwlarv Aluminum-based zwitterionic cocatalyst
activators.  j((methyl (triethylsilyl))) (heptyl)
arsonium]*-.2,3-difluofophenyl-[(perfluorcindenyI (teira- 20
fluoroindenyl) (tetrafluoronaphthyl) aluminate]-; [((methyl
(triethylsilyl))) (me1hyl (trimethylsilyb) am
monium]'~--perfluorophenyl--[(tetralluoroindenyI (perfluoroindenyl)
(pernuorobiphenyl) aluminate]-;  (bis((methyl
(triethylsilyl)))phosphonium)~--perfluorobiphenyl--[(2,3,4-trifluorophenyI
(pernuoroinde- nyl) (tetrafluorcindenyo aluminalel-; [((methyl
(triethylsilyl))) (lperfluorophenyi) ammonium]'--
perfluorofluorenyl-f(perfluorophenyI (penlafluoronaphthyl)
(2,3,4-lrifluorophenyl) aluminate]-; 25 1((methyl (triethylsilyl)))
(methyl) ammoniumj*-4etrafluoroindenyl--[(perfluoronapthyI (peftoro-
phenyl) (3,4-difluorophenyl) aluminaie)-; [((methyl (triethylsilyl)))
(mejhyl) ammonium]*-2,3,5- trifluorophenyl--[(perfluorobiphenyI
(tetrafluoroindenyl) (perfluorophenyl) aluminatel-; 1((methyl (tr~
ethylsilyl))) (propyl)
ammonium]4--2,3,4-trifluorophenyl--[(perfluoropyrenyI (pernuorofluorenyl)
(2.3,4- trifluorophenyl) aluminatef; [(1,2-difluorchexyl) (pernuorobutyl)
ammonium)~--perfluowphenyl 30 lbis(pernuorofluorenyl)
(2,3,4-Irifluorophenyl) aluminatef; [(1,2-difluorohexyl) (isopentyl) ammo-



niumr-pernuoroindenyl--1(2,3-diflucrophenyI (tetrafluoroindenyl)
(pernuoropyrenyl) aluminalej-;  1(1,6-dffluorohexyl)
(2,3,4,5-letrafluorophenyl) phosphoniumj'--3,4-difluoropheny~-
[bis(per-fluorofluorenyl) (pernuoropyrenyl) aluminale]';
1(1,6-difluorohexyl) (perfluoropropyl) phos-
phonium)~--pentafluorolluorenyl--[bis(pernucroindenyD (perfluorophenyl)
aluminateT; 1(1,6 35 difluorohexyl) (methyl (triethylsilyl))
ammonium)~-perfluorofluorenyl--[(perfluoronapthyI (pernuoro- phenyl)
(perfluoroindenyl) aluminaleT; [(2,3,4,5-tetTafluarophenyl)
(2,3,5-trifluorophenyt) ammo.
nium)'~-perfluorophenyl--1(2,3,5-trifluorophenyI (perfluorofluorenyl)
(perfluoroindenyl) aluminatej';  [(2,3,4,5-tetrafluorophenyl)
(pernuoroisopropyl) phosphonium]*--perfluoroindenyl- l(tetrafluoronaphthyl
(perfluorobiphenyl) (2,4-difluorophenyl) aluminatej-;
1(2,3,5-trifluorophenyl) 40 (perfluoropentyl)
phosphonium)4--Iriflucroindenyl--f(perfluorofluorenyI (pernuorophenyl)
(perfluoroin- denyl) aluminate]-; [(2,3,5-trifluorophenyl) (isoproPyo
ammonium]*--perguoronapthyl-- i(trifluoroindenyl (teirafluoroindenyl)
(peniafluoronaphthyl) aluminate]'; [(2,3,6,7-tetrafluorooctyl) 0 5 MAY
2005  WO 02/36639 PCT/USOI/-16187 -36- (hexyl)
ammonium]*--perfluoronapthyl--[bis(perfluoropyrenyl) (perfluorofluorenyl)
aluminate]';  [(2,3,6,7-tetrafluorooctyl) (perfluorobutyl)
phosphonium]*--pernuorophenyl-[bis(perfluoronapthyl)
(pentafluorofluorenyl) aluminater; [(2,3,6,7-letrafluorooctyl) (methyo
arsonium]*--perfluorophenyl- [(tfdluorcindenyl (teirafluoronaphthyl)
(perfluorobiphenyl) aluminate]-; 1(2,3,6,7-tetraflucrooctyl) (3 5
methylpentyl) ammoniumr--2,4-difluorophenyl--lbis(perfluoronapthyD
(perfluorophenyl) aluminater;  [(2,3,6,7-tetrafluorooctyl) (ethyl
(trimethylsilyl))phosphonium]'-2,4-difluoropheny~- lbis(perfluorobiphenyl)
(penlafluorofluorenyl) aluminate)-; [(3-methylpentyl) (isopentyl)
ammonium]"- -perfluorobiphenyl--1(2,3,4-triiluorophenyI
(perfluorafluorenyl) (perfluoropyrenyl) aluminster; 1(3- methylpentyl)
(1,2-difluorchexyl) ammonium]*--perfluorofluorenyl--I(tetrafluoroindenyI
(2.5 10 difluorophenyl) (perfluorofluorenyD aluminatel; [(3-methylpentyl)
(perfluoroheptyl) phosphoniumr- perfluoroindenyl-[(2.3,4-trifluorophenyI
(perfluorophenyl) (perfluoroindenyl) aluminate]-; 1(3- methylpentyl)
(methyl) ammonium3*--perfluorobiphenyl-[(perfluorophenyI
(2,3,4-trifluorophenyl)  (2,5-difluorophenyl) aluminater;
1(3-methylpentyl) (butyl) ammonium]*--2,4-clifluoroph~nyl-
i(perfluoroindenyl (perAuorofluorenyl) (perfluDronapthyl) aluminate]-;
1(3-methylpentyl) (pernvr 15 romethyl)
ammonium]'--pentailuorofluorenyl--I(pentaflucTonaphthyI (perfluoronapthyD
(perflL,-.'O- fluorenyD aluminate]'; I(butyl) (methyl (triethylsilyt))
ammonium]*-tetrafluoronaphthyl~- l(tetrafluoronaphthyl
(2,3,4-trifluorophenyl) (pentaflucrofluorenyD aluminate]-; [(butyl) (3-
methylpentyl) phosphoniuml'-tetrafiuoroindenyl--,(-,,"-~."~luo.op~C.-,yI
(pcrf!uCrona,p'h,,') 'pe.rfluo.ro. UiphenyD aluminate]'; I(butyl) (hexyl)
ammoniumr-perfluorcindenyi--I(pernucronapthyI (2,3,5- 20 trifluorophenyl)
(perfluoroindenyl) aluminateT; [(ethyo (3-methylpentyl) ammonium]4-
perfluorobiphenyl--[bis(trifluoroindenyl)(2,4-difluorophenyl)aluminale]';
[(ethyl) (perfluoro-t-butyl)
ammonium)*-perfluorofluorenyi--I(perfluoroindenyI (2,5-difluorophenyl)
(2,3,4-trifluorophenyl) alu- minate]-; [(ethyl) (isohexyl)
phosphonium]*--pernuo.roindenyl--I(pernuorobiphenyI (perfluoronapthyl)
(2,4-difluorophenyD aluminate]'; [(ethyl) (perfluoropentyl)
ammoniumr-2,4-difluorophenyl 25 l(letrafluoronaphthyl (perfluorophenyl)
(2,4-difluorophenyl) aluminater; [(ethyl) (ethyl (1rimethylsi- 



lyi))phosphonium]4--2,3,5-trifluorophenyl--[(pernuoroindenyI
(2,4-difluorophenyo (perfluorophenyl)  aluminale]-; [(ethyl
(triethylsilyi)) (ethyl (1rimethylsiy)) ammonium]*--lelrafluoronaphthyl-
[(perfluoronapthyl (2,5-difluorophenyl) (pentaflucronaphlhyl) aluminate]-;
[(ethyl (Iriethylsilyl)) (ethyl  (trimethylsilyl))
ammaniumr--penialluoroiluoTenyi--lbis(perRUOFonapthyl) (perfluoroindenyl)
alumi 30 natef; [(ethyl (triethylsilyi)) (ethyl (trimethylsilyl))
ammoniumj~-perfiuoronapthyl [bis(per fluorofluorenyl) (perfluoroindenyl)
aluminalel-; [(ethyl (trimethylsilyl)) (3-methylpentyl) phos-
phonium]*--perfluorofluorenyl--[(perfluorobiphenyI (letrafluoronaphthyl)
(perfluorofluorenyl) alumi- nater [(ethyl (trimethylsilyl))
(2,3,5-trifluorophenyt) phosphoniumr-perfluordindenyl- j(perfluoronapthyl
(2.5-diflucrophenyl) (pernuotoindenyl) aluminate]", I(ethyl
(trirnethylsilyl)) (propyl) 35
ammonium]'-pentafluorofluorenyl--I(perfluoronapihyI (3,4-difluorophenyl)
(2,3-difluorophenyl) alu- minate]'; [(ethyl (trimethylsilyl)) (heptyl)
phosphonium]4--pentafluoronaphlhyl--[bis(pernuorofluorenyl)
(2,3,5-trifluorophenyl) aluminate]-; [(ethyl (trimethylsilyl)) (isahexyl)
ammonium]'--pernuoroindenyl-- j(perfluoioindenyl (perfluoronapthyl)
(peffluorophenyl) aluminatel; f(ethyl (trimethylsityl)) (octyl)
ammonium]*--perfluorob~iphenyl-lbis(pernuorophenyl) (per-flowdindenyl)
aluminate]'; I(ethyl (th 40 methylsityl)) (ethyl)
ammonium]*--perflucrophenyf--I(perfluorofluorenyl(perfluorobiphenyl)(trifl
uoro- indenyl) aluminater; [(heptyl) (ethyl (triethylsilyl))
ammonium)'-2,5-difluorophenyl- [bis(perfluarobiphenyl)
(perfluorofluorenyl) aluminatey: j(hexyl) (isopentyl) ammoniumr 0 5 MAY
7005  WO 021366310 PCT/USOI/46187 -37-
perfluorofluorenyl-[(perfluorofluorenyI (perfluorobiphenyl)
(perfluorophenyl) aluminale]'; J(hexyl)  (perfluoroheptyl)
phosphoniurn]~--perfluofoindenyl--[bis(perfluoroindeny1)
(2,3,5-triflucrophenyl)  aluminate)'; J(hexyl) ~t-butyl)
ammonium]'--perfluoroindenyl--I(pernuorobiphenyI (3,4-difluorophenyl)
(trifluoroindenyl) aluminatel; [(isohexyl) (t-butyl)
ammonium]*--perfluorabiphenyl--I(perfluoropyrenyI 5 (perfluorophenyl)
(pentafluorofluorenyD aluminale]-; [(isohexyl) (perfluorooctyl)
ammonium]'- perfluoronapthyl--lbis(perfluoroindenyl) (perfluoronapthyl)
aluminater; [(isohexyl) (pernuoro-t-butyl)
ammonium]*--pernucronapthyl--I(perfluoropyrenyI (pentafluorofluorenyl)
(3,4-diflucrophenyl) alum~  nate)'; [(isohexyl) (t-butyl)
ammonium]*--perfluorobiphenyl-[(perfluoronapthyI (2,3,4-trifluorophenyD
(2,4-difluorophenyi) aluminatej-; I(isohexyl) (propyl)
ammoniumr--perflucrofluorenyl 10 f(pernuorophenyl (2,3-difluorophenyl)
(2,5-difluorophenyl) aluminate]-; (bis(isohexyl) ammonium]~-
perfiuoroindenyl-[bis(perflucrobiphenyt) (perfluoroflucfenyt) alurninater;
l(ischexyl) (3-methylpentyl)
phosphonium]4-perfluorophenyl--[(perfluorofluorenyI
(2,3,4.trifluorophenyl) (pernuorobiphenyl) alu- minater; i(isopentyl)
(methyl (triethylsilyi))
ammonium]'-2,3-difluorophenyl--[tris(peFfluoFobiphenyi)  aluminatel';
f(isopenlyl) (propyl)
arsonium]*-2,3,5-trifluorophenyl--ibis(tfitraf)uoronaphthyl) (perfluo- 15
rophenyl) aluminale]'; [Cisopentyl) (perfluaro-t-butyt)
ammonium]~-perfluorophenyl [bis(tetrafluoroindenyl) (3,4-difluorophenyl)
aluminate]-; Ifisopropyl) (perfluorohexyo ammonium]*-
perfluoronapthyl--Ibis(perfluorophenyl) (2,5-difluorophenyl) aluminate]';
[(methyl) (isopentyl) ammo- niumj'--pentafluoronaphthyl--I(pernuoroindenvI
( - perfluoropyrenyl.) (.pernuorc.phenyl) aluminalel-:  [(methyl)
(isohexyl) ammoniuml*-perfluorophenyl--[(2,5-difluorophenyI
(perfluomindenyl) (per- fluorobiphenyl) aluminate)-; 1(methyl)
(2,3,6,7-letrafluor6octyl) ammoniumr--perfluoronapthyt-- 



[(perfluorofluoTenyl (teirafluoronaphthyl) (pentafluorofluoFenyl)
aluminateT; 1(methyl) (ethyl (trirneth- yisityl))
ammonium3*--perfluorenepthy~-[(2,3,5-trifluorophenyI (perfluoronapthyl)
(3,4-difluorophenyl)  aluminater; 1(methyl (trielhylsilyl)) (ethyl)
ammonium]*--2,5-difluorophenyf--[(pentafluoronaphlhyI  (pernuoronaplhyl)
(letrafluoronaphthyl) aluminate]-: 1(methyl (triethylsilyi))
(2,3,6,7-letrafluorooctyl) 25
phosphonium]*--perfluorophenyl--[(pernuorophenyI (periluoropyrenyl)
(3,4-difluorophenyl) alumi- natej'; [(methyl (tfiethylsilyl))
(2,3,4,5-tetrafluorophenyl) ammonium]--perfluorofluorenyl--1(2,3,5-
trifluoropheny) (tetrafluoronaphthyl) (perfluoroindenyl) aluminatef;
[(methyl (trie1hylsilyl)) (perfluoro- ethyl) ammonium]'-
3,4-difluorophenyl--1(2,5-difiuorophenyI (perfluorophenyl)
(3,4-difluorophenyl)  aluminatef; 1(methyl (tfimethylsilyl))
(perfiuoropentyl) phosphor~ium)*--pernuoronapthyl 30 [bis(pernuoroindenyl)
(pernucropyrenyl) aluminate]'; f(melhyl (trimethylsilyl)) (3-methylpentyf)
am- moniumr-2,3,44rifluorophenyl--I(pernuor0flUOTenyI (perlluoropheny~
(perfluoropyrenyl) aluminale]";  [(methyl (trimethylsilyo) ((methyl
(triethylsilyl))) ammoniuin]"--2,3-difluorophenyl--I(perfluorofluorenyI
(2,5-difluorophenyl) (pernuorophenyD aluminatel'; 1(meibyl
(trimethylsilyl)) (methyl) ammoniumr- pernuorophenyl--I(pernuorobiphenyI
(perflucronapthyl) (2,3,4-trifluofophenyl) aluminate]'; I(octyl) 35
(1,2-difluorohexyl) ammonium]'--perfluorophenyl--1(2,3,5-frifluorophenyI
(2,5-difluorophenyl) (per- fluoronapthyl) aluminate]-; I(octyl)
(2,3,5-trifluorophenyl) ammonium]'-.pentafluorofluorenyl--1(2,3,5-
trifluorophenyl (pernuoronapthyl) (perfluorobiphenyl) aluminate]';
J(oclyl) (isopropyl) phosphoniumj*-
-pentafluorofluorenyl--1(2,3-difluorophenyI (pernuotonaplhyl)
(pentaflucrofluorenyl) aluminale)';  I(octyl) (isopropyl)
ammonium]~-pernuorofluorenyl--I(perfluoronapthyI (pernuorofluorenyl)
(letra 40 fiuoronaphthyl) aluminalel'; J(oclyl) (perfluoroethyo
ammoniumj~--perfluorobiphenyl- j(pernuorobiphenyl (perfluoroflootenyo
(perfluotophenyl) aluminalel; f(pentyl) (2,3,4,5- tetrafluorophenyl)
phosphoniumr--pentafluoronaphlhyl.-I(perfluoronapthyI (perfluorobiphenyl)
(2,4 0 5 MAY 2005  WO 02/36639 PCT/U SOl /46187 -38- difluorophenyl)
aluminate]'; [(pentyl) (2,3,6,7-tetrafluorooctyl)
ammonium]4--perfluoroindenyl- [bis(2,3-dilluorophenyl) (perfluorophenyl)
aluminater; [(perfluorobutyl) (isopentyl) ammonium]--2,4-
difluorophenyl-[bis(perfluorophenyl) (perfluorofluorenyl) aluminater;
[(perfluorobutyl) (isohexyl)
arsonium]'-perfluorobiphenyl--[bis(perl)uorophenyl) (2,3-difluorophenyl)
aluminater; [(perfluorobu 5 tyl) (perfluorophenyl)
arsonium]'--2,3,5-trifluorophenyl--[bis(perfluorophenyl)
(2,5-difluorophenyl)  aluminater; [(perfluoroethyl) (1,6-difluorohexyl)
arsonium]'--tetrafluoroindenyl-[(pentauoronaphthyl  (tetrafluoroindenyl)
(perfluoroindenyl) aluminater; [(perfuoroetyl) (ethyl) ammonium]'-
perfluorobiphenyl-[(perfluoronapthyl (trifluoroindenyl)
(2,5-difluorophenyl) aluminatej"; [(perfluoro- ethyl) (pernuoromethyl)
phosphonium]'-tetrafluoronaphthyl-j(perOuoroindenyl (perfluorophenyl) 10
(perfluorobiphenyl) aluminate]'; [(perfluoroheptyl) (3-methylpentyl)
ammonium]'--2,3-difluorophenyl- -)(pentafluorofluorenyl
(2,3,5-t(fluorophenyl) (perfluorobiphenyl) aluminater; [(perfluoroheptyl)
(per- fluoropropyl)
phosphonium]'-perfluorobiphenyl-[(,,3,5-trifluorophenyl
(perfluorobiphenyl) (per- fluoroindeny9 aluminater; j(perlluoroheptyo
(perfluoroisopentyl) ammonium]'--perfluorophenyl- j(perfluorophenyl
(pentafluorofluorenyl) (3,4-difluorophenyl) aluminate]'; [(perfluorohexyl)
(isopropyl) 15 arsonium]'-pertuoronapthyl--[(perfluorophenyl
(perfluoroindenyl) (perfluorofluorenyl) aluminatej";  



[(perfluorohexyl) (perfluoropropyl)
phosphonium]'--3,4-difluorophenyl-[bis(2,3,5-trifluorophenyl)
(perfluoronapthyl) aluminale]'; [(perfluorohexyl) (perfluoropropyl)
ammonium]'--3,4-difluorophenyl- [(tetrafluoronaphthyi (2,3-difluorophenyl)
(pert uorofluorenyl) aluminater; [(perifuoroisopentyl) (et;~yl
(trimethylsilyl)) ammoniumj'-pentafluorofluorenyl-[(perfluoroindenyl
(perfluorobiphenyl) (perfluoro- 20 napthyl) aluminate]
[(perfluoroisopentyl) (2,3,4,5-tetrafluorophenyl) ammonium)'--2,3
difluorophenyl--[(2,4-difluorophenyl (perfluoronapthyl) (perfluoroindenyl)
aluminatej [(per- fluoroisopentyl) (1,6-difluorohexyl)
ammonium)'--perfluoropyrenyl--[(2,3-difluorophenyl (2,3,5-
trifluorophenyt) (pentafluoronaphthyl) aluminater; [(periluoroisopentyl)
(perfluorobutyl) ammonium]'- -perfluorophenyl--[(pentafluorofluorenyi
(3,4-difluorophenyl) (2,5-difluorophenyl) aluminate] [(per 25
fluoroisopropyl) (methyl)
ammonium]4--2,3-difluorophenyl--[bis(perfluoronapthyl) (pentafluorofluore-
nyl) aluminater; [(perfluoroisopropyl) (ethyl)
ammonium]'--perfluoroindenyl--[(perfluoronapthyl (per- fluorofluorenyl)
(2,3-difluorophenyl) aluminate]"; [(perfluoroisopropyl) (perfluoroheptyl)
arsonium]'- perfluoroindenyl--[bis(perfluorophenyl) (pentafluoronaphthyl)
aluminate]-; [(perfluoroisopropyl)  ((methyl (triethylsilyl)))
ammonium]'-3,4-difluorophenyl--[(2,3,4-trifluorophenyl (perfluorobiphenyl)
30 (perfluorophenyl) aluminater; [(perfluoromethyl) (isopropyl)
phosphonium]`--perfluoroindenyl- [(trifluoroindenyl (perfluoronapthyl)
(2,3,5-trifluorophenyl) aluminater; [(perfluorooctyl) (perfluoro- pentyl)
ammonium]'--perfluorophenyl--[(perfluoroindenyl (2,4-difluorophenyl)
(perfluorofluorenyl)  aluminater; [(perfuorooctyl) (perfluorobutyl)
phosphonium]'-perfluorofluorenyl--[(perfluorofluorenyl
(2,4-difluorophenyl) (tetrafluoronaphthyl) aluminate]; [(perfluoropentyl)
(pertluoro-t-butyl) or 35 sonium]'--perfluorofluorenyl--[(perfluoroindenyl
(penlafluoronaphthyl) (tetrafluoronaphthyl) alumi- nater;
[(perfluoropentyl) (methyl (trimethylsilyl))
ammonium]'--2,4-difluorophenyl--[(perfluoroindenyl  (perfluoropyrenyl)
(perfluorophenyl) aluminate]'; [(perfluoropentyl) (ethyl (trimethylsilyl))
ammo- nium]'-perfluorobiphenyl--[(perfluorofluorenyl
(2,3,5-trifluorophenyl) (pentafluorofluorenyl) alumi- nater;
[(perfluoropentyl) (methyl
(trimethylsilyl))phosphonium]'--perfluorofluorenyl 40 [(perfluorobiphenyl
(2,5-difluorophenyl) (trifluoroindenyl) aluminate]-; [(perfluorophenyl)
(methyl (tri- methylsilyl))
ammonium]'--pentafluorofluorenyl--[(tetrafluoronaphthyl (perfluoroindenyl)
(trifluoroin- denyl) aluminater; [(perfluorophenyl) (methyl)
phosphonium]'-3,4-difluorophenyl 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187
-39- [(pentafluoronaphthyl (tetrafluoroindenyl) (perfluorobiphenyl)
aluminate]'; f(pernuarophenyl) (octyl)
phosphonium]*-perfluoroindenyl-[bis(perfluoronapthyo
(2,3,5-trifluorc)phenyl) aluminale]-; [(perfluo- rophenyl)
(perflupropropyl) arnmoniumr--perfluoronapthyl--I(perfluorofluorenyI
(penlafluoronaph- thyl) (perfluoronapthyl) aluminatej'; [(perfluorophenyl)
(methyl) ammonium]'--pentafluoronaphthyl 5 [(perftuorofluorenyl
(2,3-difluorophenyO (trifluoroindenyl) aluminate]-; f(perfluorophenyl)
(perfluo.  romelhyl) ammonium]*-pernuoroindenyl--I(perfluorophenyI
(penlafluoronaphthyl) (perfluoroindenyD  aluminale]-; f(perfluorophenyl)
(perfluorohexyl) ammonium]4--perfluorophenyl--[bis(2,3- difluorophenyl)
(perfluorobiphenyl) aluminatel-; j(perfluoropropyl) (isopropyl)
ammonium]~-3,4- difluoTophenyl-[(tetrafluoroindenyI
(2,3,4-1rifluorophenyl) (perfluoropyrenyl) aluminalej-,, [(perfluoto 10
propyl) (perfluorohexyl)
phosphonium]*--tetrafluoronaphthyl-[(tetrafluoronsphthyI (pentafluorofluo-



renyl) (2,5-diflucrophenyl) aluminate]-; f(perfluc)ropropyl) (methyl
(trimethylsilyo) ammonium]*- trifluoroindenyl--I(perfluoroindenyI
(perfluoropyrenyl) (pernuorofluorenyl) aluminate]-; j(perfluoro-t- butyl)
(3-methylpentyl) ammoniuml~--peMuorofluorenyl--[bis(2,3-difluorophenyl)
(perfluorobiphenyo  aluminate]'; J(phenyl) (1,6-difluorohexyl)
phosphoniuml~-perfluorophenyl--lbis(perfluorobiphenyt) 15
(letrifluoronaphthyl) aluminale]-: J(phenyl) (perfluoroethyl)
ammonium]'-perfluoropyrenyl- J(perlluorcindenyl (letrafluoroindenyl)
(pernuorobiphenyl) aluminatel-; [(propyl) (ethyl (triethylsi-
lyi))phosphonium]'~-2,4-difluorophenyl--[(2,3,4-iriflLjorophenyI
(pentaflucrofluorenyl) (perfluorofluo.  renyl nlijrnin ip]-: j(propyn 1
-1-1 1- -1 ........... .~, ~h- LTZ3,4~ ) - -3 , (3-rnethylpentvl~ 1Y. I- -
trifluorophenyl (pernuorobiphenyl) (perfluorofluorenyl) aluminate]';
[(propyl) (3-methylpentyl) ar- 20
sonium]*--2,3,4-trifluorophenyl-[bis(perfluorophenyl) (2,4-difluorophenyl)
aluminatel-; f(t-butyl) (2,3,5-trifluotophenyl)
ammonium]'--perfluoTOPYTenyl--I(perfluoronapthyI (pernuorophenyl) (telTa.
fluoronaphthyl) aluminatel'; [(t-butyl) (methyl (lrimelhylsilyl))
ammonium]'-perfluorofluorenyl-- f(perfluorobiphenyl
(2,3,5-iriflucrophenyl) (2,3,4-trifluorophenyl) aluminatel"; f(t-butyl)
(perfluoro- ethyl) ammonium]*-perfluoronapthyl--[(perfluoronaplhyI
(2,3-difl.uorophenyl) (perfluorofluorenyl)  25 aluminate]-. EXEMPLARY
GALLIUM-BASED ZWITTERIONIC COCATALYST AC- TIVATORS. [((methyl
(iriethylsilyi))) (3-methylpenlyl) ammonium]+--pernuorobiphenyl-
[(perfluoronaplhyl (pernuorobiphenyD (pernuorofluorenyl) gallinate]-;
1(1,2-difluorohexyl) (ethyl (irii- 30 ethylsilyi))
ammoniuml+--perfluoronapthyl--lbis(2,5-difluorophenyl)
(perfluorofluorenyl) gairinate)-; [(1,6-difluorohexyl) (butyl)
phosphonium]+-pertluorobiphenyl--I(perfluorophenyI (2,3-difluorophenyl)
(perfluoropyrenyl) gallinate]-; 1(1,6-difluorchexyl) (perfluoro-t-butyl)
phosphonium]+-.  perfluoronapthy~-I(perfluoroindenyI (2,5-dilluorophenyl)
(3,4-difluorophenyl) gallinate)-; 1(1,6- difluorohexyl) (phenyl)
phosphonium]+--2,3,4-trifluorophenyl--1(2,3.4-trifluorophenyI (2,3 35
ditluorophenyl) (perfluorobiphenyl) gallinate)-; 1(2,3,5-lTiiluorophenyl)
(penlyl) phosphonium]+-- tetrafluoroindenyl--[(perfluorobiphenyI
(pentaflucrofluorenyl) (perfluoroindenyl) gailinatej-; 1(3- methylpentyl)
(butyl) arsonium]+-perfluoTonapthyl--1(2.5-difluorophenyI
(2,3,5-trifluorophenyl) (per- fluoroindenyl) gailinate]-;
[(3-rnethylpenlyi) (octyl) ammonium]+-perfluorobiphenyl-
[(per,fluorofluorenyl (pernuorophenyl) (2,3,5-trifluorophenyl)
gallinate]-; f(butyl) (isohexyl) ammo 40
nium)+--ietrafluoroindenyl--1(2,3,5-trifluorophenyI
(2,3,4-trifluorophenyl) (pernuoraphenyl) gailinale].;  (bis(ethyl
(tfiethylsilyl)) ammonium3+--pentafluorofluorenyl--1(2,3,4-trifluorophenyI
(tetrafluoronapt)- thy]) (perfluoronaplhyl) gallinate)-; f(ethyl
(triethylsilyi)) (ethyl (trimethylsilyl))phosphonium)+--2,3,5 0 5 MAY 2005
WO 02/36639 PCT/USOI/46187 -40- trifluorophenyl--[(tr'jfluoroindenyI
(3,4-difluorophenyl) (2,4-difluorophenyl) gallinate]-; [(ethyl (triethyl-
silyl)) (per-fluoroisopropyD
ammonium]+--perfluoronapthyl--1(3,4-difluorophenyI (2,5-difluorophenyl)
(letrafluoronaphthyl) gallinatej-; [(ethyl (trielhylsilyl))
(perguorohexyl) phosphonium]+- perfiUOFofluorenyl-[(perfluorophenyI
(perliuor6indenyl) (2,3,5-triflucrophenyl) gallinatel-; I(ethyl (tri 



5 ethylsilyl)) (3-methylpentyl)
ammonium]+--2,3-difluorophenyl--I(perfluorophenyI (perfluorofluorenyl)
(perfluoroindenyl) gailinate]-; [(ethyl (triethylsilyl)) (3-methylpentyl)
ammonium)+-trifluminclenyt- f(perfluoroindenyl (pentafluorofluorenyl)
(letrafluoronaphthyl) gallinate)-; [(ethyl (trimethylsilyl)) (3-
methylpentyl) ammoniumj+-perfluorofluorenyl--[(2,4-difluorophenyI
(perfluorofluorenyD (2,3,4- trifluorophenyl) gallinate]-; f(heptyl)
(3-methylpentyl) ammonium]+-tetrafluoronaphthyl 10 fbis(perfluorobiphenyl)
(2,4-diflucrophenyl) gailinale]-; [(hexyl) (2,3,4,5-letrafluorophenyl) ar-
sonium]+--2,5-difluorophenyi--[(pentafluorofluorenyI (2,3-difluorophenyl)
(trifluoroindenyl) gallinate]-;  [(ischexyl) (propyl)
ammonium]+--3,4-difluorophenyl--I(perflUOToindenyI (2,5-difluorophenyl)
(per- fluorobiphenyl) gallinate]-; I(isohexyl) (3-melhylpentyl)
ammoniuml+--3,4-difluorophenyl--1(2,5- diflUOTophenyl (pernuoTophenyl)
(perfiuordindenyl) gallinate]-; l(isohexyl) (ethyl) ammonium]+ 15
pentafluorofluorenyl--lbis(perfluorophenyl) (perfluorofluorenyl)
gallinale]-; I(isohexyl) (ethyl (tfimeth- ylsilyl))
ammonium]+-2,3,5-trifluorophenyl--[(2,5-diflucrophenyI (pernuorofluorenyl)
(perfluoro- phenyl) gallinate]-; [(isopropyl) (phenyl)
phosphonium]+-2,3,5-trifluorophenyi--1(2,3,4-tdfluorophenyI
(perfluorofluorenyi) (2,3-difluotopheny!) gallinalivi-.-
kppcj'I,uv-rG,-ne',hy;'j ar,-.rr.or,.iu,.rj4-
peMuorophenyl--[(perfluorophenyI (pernuorofluorenyl)
(2,3,4-trifluorophenyl) gallinaley; 20 (bis(isopropyl)
ammoniumj+--perflucroindenyl-[(trifluoroindenyI (tetrafluoronaphthyl)
(perflucropy- renyl) gallinale]-; f(isopropyl) (ethyl
(irimethylsilyD)arsoniuml+--perfluorofluorenyl--1(2,5.  difluoropheny;
(perOuorobiphenyl) (tetrafluoronaphthyl) gallinate]-; (bis(melhyl)
ammonium]+-2,3-
difluorophenyl--[bis(perflucronapthyl)(perfluorofluorenyl)gallinate]-;
[(methyl) (ethyl) ammonium]+-- pernuorofluorenyl-lbis(perfluorobiphenyl)
(perfluoroindenyl) gallinatel-: [(methyl) (octyl) ammo 25
nium]4--penlafluorafluorenyl--I(perflucroiluorenyI (peffluorobiphenyl)
(trilnuoroindenyl) gallinatej-;  f(methyl (trimethylsilyl))
(2,3,5-trifluorophenyl)
ammoniumj+-perfluorophenyl--[(2,3,4-irifluorophenyI  (perfluorobiphenyl)
(pentafluoronaphthyo gallinatey; [(methyl (trimethylsilyl))
(3-methylpentyo ar- sonium)+--telrafluoroindenyl--I(pentafluoronaphthyI
(periluoroindenyl) (perflucrophenyl) gallinalel-;  f(methyl
(Irimelhylsilyo) (perfluorohexyl) phosphonium)+-2,3,5-trifluorophenyl 30
[(pentafluorofluorenyl (2,5-difluorophenyl) (perfluorobiphenyl)
gallinale]-; [(pentyl) (ethyl) ammD-
nium]+--tetrafluoronaphthyl--[(peifluoronaplhyI (pernuoropyrenyl)
(pernuoroindenyo gallinatel-;  j(perfluorobutyl) (perfluoroisopentyl)
ammonium]+--perfluorophenyl--[bis(perfluorophenyo (trifluoro- indenyl)
gallinate)-; j(perfluorobutyl) (perfluotophenyl)
arsonium]+--2,3,5-trifluorophenyl- [(perfluorobiphenyl
(perfluorofluorenyl) (2,3.4-trifluorophenyo gallinate]-;
(bis(perfluorchexyl) at 35
soniuml+--perfluoronapthyl-1(2,3,4-trifluorophenyI (perfluorophenyl)
(pernuoronapthyl) galfinate]-;  [(perfluctohexyl) (methyl
(trimethylsilyl)) ammonium]+--pernuorofluorenyl--I(teirafluoronaphthyI
(2,3,5-triflucrophenyo (perfluorobiphenyl) gallinatel-; f(perfluorohexyl)
(ethyl) phosphonium]+-2,3,5- trifluorophenyl--[bis(perfluorobiphenyl)
(pernuoroindenyl) gallinale)-; [(perfluoroisopenlyl) (butyl)
ammoniuml+--perfluoraindenyl--[(pernuarophenyI (2,3,4-trifluor6phenyl)
(tetrafluorcindenyl) galli 40 nate]-; f(pernucroisopropyl) (pernuoromethyo
ammonium]+--per-nuoronapthyl-lbis(pernuoronapthyl)  (pentafluorofluorenyl)
921finate]-; j(perfluoTooctyl) (ethyl (trimethylsilyo) 2MMOniuM)+-
perguorobiphenyl--1(2,3-difluorophenyI (perfluotonapthyl) (perfluorophenyo
gallinatej-; [(pernuoro 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 



-41- phenyl) (methyl (tdmethylsilyl))
ammoniuml+--perfluotonaplhyl--I(perfluorofluorenyI (perfluoropyre- nyl)
(perfluorobiphenyl) gallinale]-; j(perfluorophenyl) (isohexyl)
phosphonium]+--perfluorofluorenyl- f(perfluoroindenyl (letrafluoroindenyl)
(pernuorobiphenyl) gallinate]-; f(pernuorophenyl) (perfluo- romethyl)
arsoniUM]4--perfluoroindenyl--I(pentafluoronaphthyI (2,3-difluorophenyl)
(perflucrophenyl) 5 gallinatel-; i(perfluoTopropyl) (propyl)
phosphonium]+-pernuorophenyl--1(2,4-difluorophenyI (2,3,5-
trifluorophenyl) (pentefluorofluorenyt) gallinale]-; [(pernuoro-t-butyl)
(ethyl) ammonium]+- perfluorophenyl--I(perfluorophenyI
(2,3,5-irifluorophenyl) (perfluoronapthyl) gallinate]-; [(t-butyl)
(isohexyl) ammonium]+-Irifluoroindenyl-[(perflucronapthyI
(pentafluoronaptithyl) (perfluoropyrenyD  gailinatel-; J(t-butyl)
(perfluoroisopropyl) phosphonium]+-perfluorophenyl-[(perfluoronaplhyI
(per- 10 fluoroindenyl) (perfluorofluorenyl) gallinate] EXEMPLARY
ZWITTERIONIC COCATALYST/CATALYST SYSTEMS  BEFORE REACTION TO ACTIVATE THE
CATALYST. 1(methyl(triethylsilyl)) (2,3,4,5-letrafluofophenyl)
phosphonium]~--pernucrobiphenyl--1(2,3,5-
irifluorophenyl(perfluorobiphenyl)
(2,3,4-trifluorophenyl)aluminate]'/(4-alkyl-l-phenyl) (4-t-butyl-1 15
phenyl)methyl (cylcopeniadienyl) (fluorenyl) hafnium dimethyl;
[(methyl(trimethylsilyl)) (perfluoro- pentyl)
phosphonium]-perfluorophenyl--I(pernuorofluorenyl(tetrafluoronaphthyl)
(perfluoronap- thyl)aluminaterl(4-alkyl-l-phenyl)
(4-t-butyl-l-phenyl)methyl (cylcopentadienyl) (fluorenyo hafnium
dimethyl; [(methy)(t(imethylsilyl)) (isohexyl)
phosphoniu.m]'--perfluoronaplhyl-1(3,4 difluoropheny](perfluorophenyl)
(2,3-difluorophenyl)aluminale]'/(4-alky~l-phenyl) (4-t-butyl-1- 20
phenyl)melhyl (cylcopentadienyl) (fluorenyU hafnium dimethyl;
i(perfluoropentyl)  (ethyl(trimeihylsityl))
phosphonium]+--2,3,5-trifluorophenyl--[bis(pentafluorofiuorenyl) (3,4-
difluorophenyl)aluminatej'/(4-alkyl-l-phenyl) (4-1-butyl-l-phenyl)methyl
(cylcopentadienyl) (fluorenyl)  hafnium dimelhyl; 1(1,6-difluorohexyl)
(isohexyo phosphonium]*--pentafluorofluoreny~-
[(pentefluoronaphthyl(2,3,5-trifluorophenyl)
(perfluorofluorenyl)borate]-/(4-alkyl-l-phenyl) (4-1-butyl 25
1-phenyl),methyl (cylcopentadienyl) (fluoFenyl) hafnium dimethyl; [(butyl)
(methyl(Irimethylsilyl))ammonium]*--perfluorobiphenyl-[(2,4-difluorophenyl
(2,3,5-trifluorophenyD  (2,5-diflucrophenyl)boratej-/(4-2[kyl-l-phenyl)
(4-t-butyl-l-phenyi)melhyl (cylcopentadienyl) (fluore- nyl) hafnium
dimethyl; [(ethyl) (1,6-difluorohexyl)
phosphoniuml+--2,4-difluorophenyl--1(2,3,5-
trifluarophenyl(perfluorofluorenyl)
(pernuoroindenyl)borate]-/(4-alkyl-l-phenyo (4-t-butyl-1 30 phenyl)methyl
(cyicopentadienyl) (fluoTenyl) hafnium dimethyl; f(ethyl(trimethylsilyl))
(1,2-
difluorohexyl)ammoniuml+-perfluoronapthyl--I(pernuorofluorenyl(trifluoroin
denyl) (pernuoronap- thyl)borate)-/(4-alkyl-l-phenyl)
(4-1-butyl-l-phenyl)methyl (cylcopentadienyl) (fluorenyl) hafnium di-
methyl; [(heptyl)
(isopentyl)arsonium)~--pentafluorofluorenyl--ibis(perfluoroindenyl)
(perfluorofluore- ny!)borate]'1(4-alkyl-1-phenyl)
(4-t-butyl-l-phenyl)methyl (cylcopentadienyl) (fluorenyl) hafnium di 35
methyl; 1(isohexyl)
(pernuorophenyl)ammonium]~--pentaflucronaphthyl--[bis(pernuoroindenyl)
(pen- lafluoronaphthyoborate]-/(4-alkyl-l-phenyl)
(4-t-butyl-l-phenyf)methyl (cylcopentadienyl) (fluorenyl)  hafnium
dimethyl; 1(methy](triethylsilyi))
(3-methylpentyl)ammonium]'--2,3-difluoropheny~-
[(peduotonapthyl(perfluoroindenyl)
(pernuorofluorenyl)borate]7(4-alkykl-phenyl) (4-t-butyl-l- phenyl)melhyl
(cylcopentadienyl) (fluorenyl) hafnium dimethyll [(pentyl)
(heptyi)arnrnoniurnr-2,4~ 



40 difluorophenyl--I(perfluorobiphenyi~2,3,4-trifluorophenyl)
(3,4-difluorophenyi)borate]-1(4-alkyl-l- phenyl)
(4-t-butyl-l-phenyf)methyl (cylcopentadienyl) (fluorenyl) hafnium
dimelbyl; [(per- fluorcisopentyl) (1,6-difluorohe)~yl)
phosphoniumr--perfluoronapthyl--1(2,5 0 5 MAY 2005  WO 02/36639
PCT/US01/46387 -42- difluorophenyl(pertluorobiphenyl)
(perfluorophenyl)borate]-1(4-alkyl-1-phenyl) (4-t-butyl-1- phenyl)methyl
(cylcopentadienyl) (fluorenyl) hafnium dimethyl; [(perfluoromethyl)
(perfluoro-
phenyl)ammonium]'--perfluoroindenyl--[(2,3,4-trifluorophenyl(3,4-difluorop
henyl) (letrafluoroinde- nyl)borale]'1(4-alkyl-l-phenyl)
(4-t-butyl-1-phenyl)methyl (cylcopentadienyl) (fluorenyt) hafnium di 5
methyl; j(perfluoropentyl) (t-butyl) phosphonium]'-perfluorobiphenyl-
[(perfluorophenyl(perfluoroindenyl)
(perfluorofluorenyl)borate]-1(4-alkyl-1-phenyl) (4-t-butyl-l-
phenyl)methyl (cylcopentadienyl) (fluorenyl) hafnium dimethyl; [(octyl)
(isopropyl)ammonium]'--
perfluoronapthyl-[(perfluoronapthyl(2,5-difluorophenyl)
(2,3-difluorophenyl)atuminate]- /(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(perfluoropentyl) (per 10
fluoroisopentyl)ammonium]'--pentafluorofluorenyl-jbis(perfluoronapthyl)
(2,3,5- trifluorophenyl)aluminate]7(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl;  [(1,2-difluorohexyl)
(octyl)ammonium]'--perfluorophenyl--[(2,3,5-lrifluorophenyl(tetrafluoronap
hthyl)  (perfluoropyrenyl)borate]-/(penlamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(1 ,2-difluorohexyl)
((methyl(triethylsilyl)))ammonium]'--2,4-difluorophenyl 15
[(pentafluoronaphthyl(2,5-difluorophenyl)
(perfluoroindenyt)borate]-/(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethy); [(2,3,4,5-tetrafluorophenyl)
(methyl(trimethylsilyo)ammonium]'--3,4-difluorophenyl--[(tetrafluoroindeny
l(perfluorophenyl) (2,5- diftu ophny"b^.are;/.pcnta ,elhyl~yc'cpen od;
^r,yt) (cyc'opEntadenyl) <iiconiur" dim Ethyl [(bu- tyl)
(sohexyl)ammonium]'-pentafluorofluorenyl-](2,3,5-lrifluorophenyl(perfluoro
indenyl) (perfluoro 20 phenyl)borate]-/(pentamethylcyclopentadienyl)
(cyclopentadienyt) zirconium dimethyl; I(butyl) (iso- hexyl)
phosphonium]'-pentafluorofluorenyl--[bis(perfluorofluorenyl)
(tetrafluoroindenyl)borale]'  /(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(ethyl) (2,3,6,7-
letrafluorooctyl)ammonium]'--perfluoroindenyl--[(perfluorophenyl(pentafluo
rofluorenyl) (tetrafluoro- indenyl)borateJ/(pentamethylcyclopentadienyo
(cyclopentadienyl) zirconium dimethyl; [(hexyl) 25
(ethyl(triethytsilyl))ammonium]'-pentafluoronaphthyl--[(perftuorobiphenyl(
perfluoronapthyl) (tetra-
fluoronaphthyl)borate]/(pentamethylcyclopentadienyl) (cyclopentadienyl)
zirconium dimethyl; [(iso- hexyl)
(phenyl)ammonium]'--pentafluoronaphthyl--[bis(perfluorobiphenyl)
(perfluorophenyl)borate]- /(pentamethylcyclopenladienyl)
(cyclopentadienyl) zirconium dimethyl; [(isohexyl) (3
methylpentyl)ammonium]'-perfluorobiphenyl-[bis(per(luoronapthyl)
(trifluoroindenyl)borate]- 30 /(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(isopentyl)
(ethyl(lrimethylsilyl))ammoniumj'--per(luoronapthyl-j(perfluorofluorenyl(p
erfluorophenyl) (perfluoro- naplhyl)boratej-/(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(isopropyl)  (perfluorohexyl)
phosphoniumj'--perfluoroindenyl-[(3,4-difluoropheny)(pentafluorofluorenyl)
(per- fluoronapthyl)borate]-/(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; 



35 [(methyl(trimethylsilyl))
(2,3,6,7-tetrafluorooctyl)ammonium]'-3,4-difluorophenyl-
j(tetrafluoronaphthyl(perfluoronapihyl)
(perfluorophenyl)borate]-/(pentamethylcyclopentedienyt) (cy-
clopentadienyl) zirconium dimethyl; [(perfluoromethyl)
(ethyl(triethylsilyl))ammonium]'-
perfluoronapthyl--[(pentafluoronaphthyl(perfluorobiphenyl)
(perfluoronapthyl)borate]- /(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(perfluorooctyl) (per 40
fluoroisopropyl) phosphonium]'--perfluorophenyl--[bis(pertluorobiphenyl)
(2,3,4- lrifluorophenyl)borate]/(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl; [(per- fluorooctyl)
(octyDammonium)'--3,4-difluorophenyl--[(2,3,4-trifluorophenyl(2,4-difluoro
phenyl) (per 0 5 MAY 2005  WO 02/36639 PCT/1JS01/56187 -43-
fluoronapthyl)borate]'/(pentamethylcyclopentadienyl) (cyclopentadienyl)
zirconium dimethyl; [(per- fluoropentyl)
(perfluorophenyl)ammonium]'--perfluorobiphenyl--[(perfluoronapthy)(perfluo
rofluorenyl)  (2,4-difluorophenyl)borate]-/(pentamethylcyclopentadienyl)
(cyclopentadienyl) zirconium dimethyl;  [(perfluoropropyl)
(perfuoroisopentyl)ammonium]'-pertluorobiphenyl--[(2,5 5
difluorophenyl(perfluoronapthyl)
(perfluoroindenyl)borate]7(pentamethylcyclopeniadienyn (cyclo-
pentadienyl) zirconium dimethyl; [(perfluoroisopentyl) (heptyl)
phosphonium]'-perfluoroindenyl-
[(tetrafluoronaphthy)(pentafluorofluorenyl) (perfluoronapthyl)gallinate]-
/(pentamethylcyclopentadienyl) (cyclopentadienyl) zirconium dimethyl; j((
methyl(triethylsilyl))) (1,6- difluorohexyl)
phosphonium]'--letrafluoroindenyl--[(2,5-difluorophenyl(3,4-difluorophenyl
) (2,4 10 dirfuorophenyl)aluminate]7(tetramethylcyclopentadienyl)
(n-propylcyclopentadienyl) zirconium di- methyl; [(isopropyl)
(perfluoroisopropyl) phosphonium]'--perfluoronapthyl-
[(perfluorophenyl(telrafluoronaphthyl)
(2,3-difluorophenyl)aluminate]'/(tetramethylcyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; [(1,2-difluorohexyl)
(2,3,6,7-
tetrafluorooctyl)ammonium]'--perfluoroindenyl-jbis(2,5-difluorophenyl)
(pentafluoronaph 15 ihyl)borate]-/(tetramethylcyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; 1(2,3,6,7-
tetrafluorooctyl) (octyl)
phosphonium)'--perfluorobiphenyl--[(perfluoroindenyl(perfluorobiphenyl)
(2,4-difluorophenyl)borate]-/(tetramethylcyclopeniadienyl)
(n-propylcyclopentadienyl) zirconium di- methyl;
1(2:3,6,7-tetrafluoroocivi) (perfluoropropy1)
phosphnniiiml'--pentafluoronaphihyl-- [bis(tetrafluoroindenyl)
(pentafluoronaphlhyl)borate]-/(tetramethylcyclopentadieny0 (n 20
propylcyclopentadienyl) zirconium dimethyl; [(3-methylpentyl) (isopropyl)
phosphonium]'-2,4-
dilluorophenyl--j(2,3-difluoropheny)(perfluorofluorenyl)
(perfluorobiphenyl)borate]'/(telramethyl- cyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; [(3-methylpentyl)
(ethy)(trimethylsilyl))ammonium)'--perfluorofluorenyl--[(perfluorophenyl(p
enlafluoronaphthyl) (per-
fluorofluorenyl)borate]'/(tetramethylcyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; 25 [(ethyl(trimethylsilyl))
(3-methylpentyl)ammonium]'--2,4-difluorophenyl--[(2,3,4-
irifluorophenyl(pertluorobiphenyl)
(perfluoronapthyl)boralej/(tetramethylcyclopentadienyl) (n-
propylcyclopentadienyl) zirconium dimethyl; [Qsopentyl)
(ethyl(trimethylsityl))ammonium]'-
perfluoropyrenyl--[(pentafluorofluorenyl(perfluoroindenyl)
(pertluorophenyl)borate]/(tetramethyl- cyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; [(methyl(trimethylsilyl))
(heptyl) 



30
phosphonium]'--perfluoronaplhyl--[(2,4-difluorophenyl(perfluorobiphenyl)
(2,5- difluorophenyl)borate]/(tetramethylcyclopentadienyl)
(n-propylcyclopenladienyl) zirconium dimethyl;  [(pentyl)
(perfluorohexyl)ammonium]'--perfluorophenyl--[(perfluorophenyl(perfluorobi
phenyl) (per- fluoroindenyl)borate)-/(tetramethylcydopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl;  [(pertuoroisopentyl)
(hexyl)ammonium]'--perfluorophenyl--jbis(2,3,4-trifluorophenyl)
(tetrafluoroin 35 denyl)borate]-/(tetramethylcyclopentadienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; [(per- fluoro-t-butyl)
(perfluoropropyl)ammonium]'-perfluorobiphenyl--[(3,4-
difluorophenyl(perfluorobiphenyl)
(tetrafluoroindenyl)borate]-/(tetramethylcyclopentadienyl) (n-
propylcyclopentadienyl) zirconium dimethyl;
(bis(t-butyl)ammonium]'-perfluoropyrenyl-
[(perfluorobiphenyl(perfluoroindenyl)
(perfluorofluorenyl)borate]-/(letramethylcyclopentadienyl) (n 40
propylcyclopentadienyl) zirconium dimethyl; [(1,2-difluorohe):yD
(periluoroisopentyl)ammonium]*--
perfluorofluorenyl--](pentafluorofluorenyl(perfuorophenyl)
(2,3,4-trifluorophenyl)aluminate]-/bis(1,3-
dibutyl-methyl-cyclopentadienyl) zirconium dimethyl;
[(2,3,6,7-telrafluorooctyl) (perfluoro-l 0 5 MAY 1005  WO 02/36639
PCT/USOI/46187 -44-
butyl)ammonium]'--tetrafluoroindenyl--I(2,4-difluorophenyl(perfluoronapthy
l) (perfluoro- phenyl)aluminate)7bis(1,3-dibutyl-methyl-cyctopeniadienyl)
zirconium dimethyl;  [(methyl(trimethylsilyl))
(1,2-difluorohexyl)ammonium]'-perfluoroindenyl--j(2,3,5-
trifluorophenyl(tetrafluoronaphthyl)
(trifluoroindenyl)aluminate]ibis(1,3-dibutyl-methyl 5 cyclopentadienyl)
zirconium dimethyl; [(pentyt)
(3-methylpentyl)ammonium]`--2,3,4-trifluorophenyl- [bis(perfluoroindenyl)
(perfluoronapthyDaluminate]-/bis(1,3-dibutyl-methyl-cyclopentadienyl)
zirco- nium dimethyl; f(perfluorophenyl)
(perfluoroethyl)ammonium]'--perfluorobiphenyl--[(2,4-
ditluorophenyl(perfluoroindenyl)
(3,4-difluorophenyl)aluminatejPois(1,3-dibutyl-methyl- cyclopentadienyl)
zirconium dimethyl; [(1,2-difluorohexyl) (1,6-difluorohexyl)ammonium]' 10
perfluoronapthyl--[tris(perfluoroindenyl)borate]-Ibis(1,3-dibutyl-methyl-c
yclopentadienyl) zirconium  dimethyl; 1(2,3,6,7-tetrafluorooctyl)
(perfluorohexyl)ammonium]'-tetrafluoronaphthyl-
I(pertluoropyrenyl(perfluorobiphenyl)
(perfluoronapthyl)borate]'Pois(1,3-dibutyl-methyl- cyclopentadienyl)
zirconium dimethyl; [(ethyl)
(ethyl(trimethylsilyl))ammonium]'--perfluorophenyl
j(pentafuoronaphthyl(tetrafluoronaphthyl)
(perfluorofluorenyl)borate]-/bis(1,3-dibutyl-methyl- 15 cyclopentadienyl)
zirconium dimethyl; I(isohexyl) (phenyl)ammonium]'--2,3-difluorophenyl-
jbis(perfluoroindenyl)
(3,4-difluorophenyl)borate]'/bis(1,3-dibutyl-methyl-cyclopentadienyl)
zirconium  dimethyl; [(isohexyl)
(perfluorophenyl)ammonium]'-perfluorofluorenyl-[(2,3,4-
irifiuorophenyi(peniafiuoronaphihyi)
(perfiuoronapthyi)boratej/bis(i,3-dibutyi-rnethyi- cyclopentadienyl)
zirconium dimethyl; [(perfluorohexyl)
(heptyl)ammonium]'--tetrafluoroindenyl 20 [bis(perfluoroindenyl)
(perfluorofiuorenyl)borate]-/bis(1,3-dibutyl-methyl-cyclopentadienyl)
zirconium  dimethyl; I(perfuoroisopentyl) (isohexyl)
phosphonium]'-tetrafluoronaphthyl-
[(perfluorobiphenyl(2,3,4-trfluorophenyl)
(perfluoroindenyl)borate]7bis(1,3-dibutyl-methyl- cyclopentadienyl)
zirconium dimethyl; [(phenyl)
(ethyl(trielhylsilyi))ammonium]'-perfluoronapthyl- [bis(perfluorophenyl)
(perfluoroindenyl)borate]-/bis(1,3-dibutyl-methyl-cyclopentadienyl)
zirconium 



25 dimeihyl; j(isohexyl) (1-butyl) phosphonium]'-penlafluorofiuorenyl-
[(tetralluoronaphthyl(pentafluoronaphthyl)
(perf)uorobiphenyl)gallinale]7bis(1,3-dibutyl-methyl- cyclopentadienyl)
zirconium dimethyl; [(peenyl) (t-butyl) phosphonium]'--perfluorofiuorenyl-
j(perfluoronapthyl(trifluoroindenyl)
(perfluoroindenyt)gallinate]7bis(1,3-dibutyl-methyl- cyclopentadienyl)
zirconium dimethyl; [(perfluorophenyt) (perfluorooclyl)ammonium]' 30
perfluorofluorenyl--[(tetrafluoronaphthyl(tetrafluoroindenyl)
(pertluoroindenyl)gallinate]-/bis(1,3- dibutyl-methyl-cyctopeniadienyl)
zirconium dimethyl; 1(t-butyl) (2,3,5-trifluorophenyl) phosphonium]'-
-perfluoronapthyl-j(perfluorofluorenyl(perfluoronapthyl)
(perfluoroindenyl)gallinale]-/bis(1,3-dibutyl- methyl-cyclopentadienyl)
zirconium dimethyl; (bis((methyl(triethylsilyl))) phosphonium]'
trifluoroindenyl--[(perfluoroindenyl(perfluorophenyl)
(3,4-difluorophenyl)aluminate]-/bis(4- 35 trisethylsilyl)methyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ;
[((methyl(triethytsilyl))) (perfluorohexyl)ammonium]'--tetrafluoroindenyl-
j(perfluorobiphenyl(perfluorophenyt)
(tetrafluoronaphthyl)borate]7bis(4-trisethylsilyl)methyl (cyclo-
pentadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ;
[((methyl(triethytsilyl))) (isopen-
lyl)ammonium]'--perfluorophenyl--I(perfluoronapthyl(perfluorobiphenyl)
(2,3,5 40 trifluorophenyl)boratef/bis(4-trisethylsilyt)methyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium  dimethyl ;
j((methyl(triethylsilyl)))
(perfluorohexyl)ammonium]'--2,3,4-trifluorophenyl--
[(perfluorofluorenyl(perfluorobiphenyl)
(perfluorophenyl)borate]-lbis(4-trisethylsilyl)methyl (cyclo 0 5 MAY 2005
WO 02/36639 PCT/USOI/46187 -45- pentadienyl) (2,7-di-t-butylfluorenyl)
hafnium dimethyl ; [(1,2-difluorohexyl) (isopropyl)ammonium]'-
3,4-difluorophenyl--[(perfluorofluorenyl(2,3-difluorophenyl)
(tetrafluoronaphthyl)borate]-/bis(4- trisethylsilyl)methyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ; [(2,3,4,5-
tetrafluoropheny))
(isohexyl)ammonium]'--2,3-difluorophenyl--[(2,3,4-trifluorophenyl(3,4 5
difluorophenyl) (tetrafluoronaphthyl)borate]-/bis(4-trisethylsilyl)methyl
(cyclopentadienyl) (2,7-di-t- butylfluorenyl) hafnium dimethyl ;
(bis(2,3,6,7-tetrafluorooctyl)ammonium]'--perfluorobiphenyl-
j(perfluorophenyl(3,4-difluorophenyl)
(perfluoropyrenyl)borate]-/bis(4-trisethylsilyl)methyI (cyclopen-
tadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ; [(3-methylpentyl)
(ethyl)ammonium]'--2,3-
difluorophenyl-[(2,4-difluorophenyl(perfuoroindenyl)
(perfluorophenyl)boraie]'/bis(4 10 trisethylsilyl)methyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ;
[(3-methylpentyl)
(propyl)arsonium]'--perfluoropyrenyl--[(perfluorobiphenyl(perfluorofluoren
yl) (2,3,4- trifluorophenyl)borateJPois(4-trisethylsi]yomethyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium  dimethyl ;
[(perfuoromethyl) (octyl)ammonium]'--perfluoronapthyl-
[(perfluoronapthyl(perlluorobiphenyl)
(perfluorofluorenyl)borate]-/bis(4-trisethylsilyl)methyt (cyclo 15
pentadienyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ; [(phenyl)
(perfluoroisopenlyl)ammonium]'-
perfluoroindenyl-j(tetrafluoroindenyl(3,4-difluorophenyl)
(perfluoroindenyl)borate]7bis(4- trisethylsilyhmethyl (cyclopentadienyl)
(2,7-di-l-butylfluorenyl) hafnium dimethyl ; [(elhyl(triethylsilyl))
(1,2-difluorohe)(yl)
phosphonium]'--perfluorobiphenyl--[(2,5-difluorophenyl(tetrafluoronaphthyl
) (per- fluoropyrenyl)gallinateylbis(4-trisethylsilyl)melhyl
(cyclopentadienyl) (2,7-di-t-butylfluorenyl) hafnium 



20 dimethyl ; [(methyl)
(methyl(t(methylsilyi))arsonium]'--perfluorofluorenyl--[(2,3,5-
trifluorophenyl(perfluoronapthyl)
(perfluorophenyl)gallinale]7bis(4-trisethylsilyl)methyl (cyclopentadi-
enyl) (2,7-di-t-butylfluorenyl) hafnium dimethyl ; [(butyl)
((methyl(triethylsilyl)))ammonium]'-
perfluoroindenyl--[(perfluorobiphenyl(perfluorofluorenyl)
(tetrafluoronaphthyl)atuminate]'/bis(4- trisethylsilyl)methyl
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; [(ethyl(iriethylsilyl))
(pen 25
tyl)ammonium]'--perfluotonapthyl--[(perfluorophenyl(2,4-difluorophenyl)
(pernuoronap- thyl)aluminate]'/bis(4-trisethylsilyl)methyI
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ;
[(methyl(trimethylsilyl)) (t-butyl) phosphonium]'--lrifluoroindenyl-
[(perfluorophenyl(perfluorofluorenyl)
(perfluoroindenyl)aluminate]'/bis(4-trisethylsilyl)methyl (cyclo-
pentadienyl) (fluorenyl) hafnium dimethyl ; [(perfluoromethyl)
(ethyl(triethylsilyl)) phosphonium]' 30
perfluoronapthyl-[(perfluorophenyl(perfluorofluorenyl)
(t(tluoroindenyl)aluminate]7bis(4- trisethylsilyl)methyl
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; [(perfluoro-t-butyl)
(pen- tyl)ammonium]'--perfluorobiphenyl--[bis(perfluorofluorenyl)
(perfluorobiphenyl)aluminate]'/bis(4- trisethylsilyl)methyl
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; [(1,2-difluorohexyl)
(perfluo-
romethyl)ammonium]'--tetrafluoroindenyl--[(perfluorofluorenyl(perfluorophe
nyl) (perfluoropyre 35 nyl)borate]7bis(4-trisethylsilyl)methyl
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; [(2,3,4,5-
tetrafluorophenyl)
(perfluoropentyl)ammonium]'--penlafluoronaphthyl--[(perfluoroindenyl(2,3-
difluorophenyl) (tetrafluoroindenyl)borate]7bis(4-trisethylsilyi)methyl
(cyclopentadienyl) (fluorenyl)  hafnium dimethyl ; [(isohexyl)
(t-butyl)ammonium]}--tetrafluoronaphthyl--
j(pentafluorofluorenyl(perfluorobiphenyl)
(2,3-difluorophenyl)borate]-/bis(4-trisethylsilyl)methyl (cy 40
clopeniadienyl) (fluorenyl) hafnium dimethyl ; [(isopentyl)
(isopropyl)ammonium]'--2,4-
difluorophenyl--j(pentafluorofluorenyl(2,5-difluorophenyl)
(perfluorofluorenyl)borate]'/bis(4- trisethy)silyl)methyl
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; [(pentyl) (1,2 0 5 MAY
2005  WO 02/36639 PCT/USOI/46187 -46-
difluorohexyl)ammonium]'--perfluorofluorenyl--[bis(perfluoroindenyl)
(trifluoroindenyl)borate]7bis(4  trisethylsilyl)methyl (cyclopentadienyl)
(fluorenyl) hafnium dimethyl ;
(bis(perfluoroethyl)ammonium)"--perfluorobiphenyl--[(perfluoroindenyl(perf
luorofluorenyl) (per- fluoronaplhyl)borate]-/bis(4-trisethylsilyl)methyI
(cyclopentadienyl) (fluorenyl) hafnium dimethyl ; 5 j(perfluorohexyl)
((methyl(triethylsilyl))) phosphoniumJ'--2,4-difluorophenyl--[(2,3,5-
trifluorophenyl(perfluorophenyl)
(2,3,4-lrifluorophenyl)borate]-/bis(4-trisethylsilyl)melhyl (cyclopenta-
dienyl) (fluorenyl) hafnium dimethyl ; [(perfluoromethyl)
(propyl)ammonium3'--2,3,5-trifluorophenyl- [bis(perfluoronapthyl)
(trifluoroindenyl)borate]-/bis(4-trisethylsityl)methyl (cyclopentadieny)
(fluore- nyl) hafnium dimethyl ; [(perfluoropropyl)
(ethyl(trimethylsilyl))ammonium]'--perfluorophenyl--1(2,3,4 10
trifluorophenyl(perfluorofluorenyl)
(perfluorophenyl)borate]-/bis(4-trisethylsilyl)methyl (cyclopentadi- enyl)
(fluorenyl) hafnium dimethyl ; [(pentyl)
(3-methylpentyl)ammonium]'--perfluorobiphenyl- [bis(perfluorophenyl)
(pentafluorofluorenyl)gallinate]-/bis(4-trisethylsilyl)methyl
(cyclopentadienyl)  (fluorenyl) hafnium dimethyl ; [(perfluorobutyl)
(octyl)ammonium]`--tetrafluoronaphthyl- [bis(perfluoroindenyl)
(tetrafluoronaphthyl)aluminate)-/bis(hexamethyl disilazido) titanium
dimethyl; 



15 [(ethyl(trimethylsilyl)) (heptyl)ammonium]'-perfluorobiphenyl-
[(pentafluoronaphthyl(tetrafluoronaphthyl)
(2,4-difluorophenyl)borate]/bis(hexamethyl disilazido)  titanium dimethyl;
[(isohexyl) (butyl)ammonium]-pentafluorofluorenyl--[bis(perfluorophenyl)
(3,4  difiuorophenyi)boraiej,bis(iexamethyi disilazido) titanium dimethy;
j(isohexyl) (heryi)airnmoniurn -
perfluorofluorenyl-[(perfluoronapthyl(perfluorofluorenyl)
(tetrafluoronaphthyl)borate]7bis(hexamethyI 20 disilazido) titanium
dimethyl; j(perfluorohexyl) (isohexyl)ammonium['--perfluoropyrenyi-
[(perfluorophenyl(perfluorobiphenyl)
(pentafluoronaphthyl)borate]-/bis(hexamethyl disilazido) tita- nium
dimethyl; j(perfluoroisopropyl) (ethyl(triethylsityl))
phosphoniumJ'--perlluoropyrenyl- [bis(perfluorophenyl)
(perfluoroindenyl)borate]-/bis(hexamelhyl disilazido) titanium dimethyl;
[(per- fluorophenyl)
(ethyl(trimethylsilyl))ammonium]'-pentafluorofluorenyl--[(telrafluoroinden
yl(2,3,5 25 trifluorophenyl) (perfluoronapthyl)borate]7bis(hexamethyl
disilazido) titanium dimethyl; [(propyl)
(perfluoropropyl)ammonium]'--2,3,5-trifluorophenyl--[(2,3,4-trifluoropheny
l(perfluorobiphenyl) (tetra- fluoroindenyl)borate]-lbis(hexamethyl
disilazido) titanium dimethyl; j(isopenlyl) (isopro-
pyl)ammonium]'--periluorofluorenyl--j(perfuorobiphenyl(perfluoroindenyl)
(perfluoropyre- nyl)gallinatej/bis(hexamethyl disilazido) titanium
dimethyl; [(perfluoroethyl) (hexyl)ammonium]' 30
perfluoroindenyl--[(pentafluorofluorenyl(2,4-difluorophenyl)
(perfluorobiphenyl)aluminatej- /dimethylsily (bisindenyl) zirconium
dichloride; [(perfluoroethyl) (perfuoromethyl)ammonium]'-
tetrafluoroindenyl--[(perfluorofluoreny)(perfluorobiphenyl)
(perfluoronapthyl)aluminate]7dimethylsi)y  (bisindenyl) zirconium
dichloride; j(perfluoropropyl) (methyl(trimethylsilyl))ammonium]'-
perfluorophenyl-[(perfluoronapthyl(2,4-difluorophenyl)
(3,4-difluorophenyl)aluminate]7dimethylsily 35 (bisindenyl) zirconium
dichloride; [((methyl(triethylsilyl))) (methyl(trimethylsilyl))ammonium]'-
perfluorobiphenyl-[(perfluoronapthyl(2,3,4-lrifluorophenyl)
(trifluoroindenyl)boraleJ7dimethylsily  (bisindenyl) zirconium dichloride;
1(2,3,4,5-tetrafluorophenyl) (perfluorohe)(yl) phosphoniumJ'--2,3-
difluorophenyl--[bis(perfluoroindenyn
(perfuorofluorenyl)borate]-/dimethylsily (bisindenyl) zirconium
dichloride; [(butyl) ((methyl(triethytsilyl)))ammonium]'--perfluorophenyl
40 [(pentafluorofluorenyl(perfluorofluorenyl)
(perfluorophenyl)borate]-/dimethylsily (bisindenyl) zirco- nium
dichloride; [(ethyl(trimethylsilyl))
(phenyl)ammonium]'--perfluorofluorenyl-- [bis(perfluorobiphenyl)
(perfluoropyrenyl)borate]-)dimethylsily (bisindenyl) zirconium dichloride;
0 5 MAY 2005  !NQ 02/36639 PCTIUS01/46187 -47- [(perfluorohexyl)
(octyl)ammonium]'--pert)uorofluorenyl--[(2,5-difluorophenyl(perfluoronapth
yl) (per- fluorobiphenyl)borate]'/dimethylsily (bisindenyl) zirconium
dichloride; [(perfluorooctyl) (2,3,6,7-
tetrafluorooctyl)ammonium]'--tetrafluoroindenyl--[(perfluoroindenyl(perflu
orobiphenyl) (perfluoro- napthyl)borate]'/dimethylsily (bisindenyl)
zirconium dichloride; [(perfluorophenyl) (1,2 5
difluorohexyl)ammonium]'-2,3,4-trifluorophenyl--1(perfluorobiphenyl(perflu
orofluorenyl) (pertluoro- phenyl)boratej-/dimethylsily (bisindenyl)
zirconium dichloride; ((perfluoro-t-butyn (perfluoro-
ethyl)ammonium)'-2,3,5-trifluorophenyl--[(2,4-difluorophenyl(tetrafluorcna
phthyl) (perfluorofluore- nyl)borate]-/dimethylsily (bisindenyl) zirconium
dichloride; [(periluoromethyl) (perfluoro-t-
butyl)ammonium]'--perfluoronapthyl--[(pertluoroindenyl(perfluorobiphenyl)
(perfluoronap 



10 thyl)gallinate]'/dimethylsily (bisindenyl) zirconium dichloride;
[(isohexyl) (isopropyl)ammoniumj%-
trifluoroindenyl-[(perfluorophenyl(pentafluoronaphthyl)
(perfluoropyrenyl)aluminatejldimethylsily- bisindenyl hafnium dimethyl;
[(octyl) (perfluoropentyl)arsonium]'--perfluoronapthyl--
[(tetrafluoronaphthyl(2,3-difluorophenyl)
(pentafluoronaphlhyl)aluminatej/dimelhylsily-bisindenyl  hafnium dimethyl;
[(ethyl(triethylsilyl)) (pentyl) phosphonium]'--2,3,4-trifluorophenyl 15
[(perfluorophenyl(2,3,5-trifluorophenyl)
(perfluorofluorenyl)borate]-/dimethylsily-bisindenyl hafnium  dimethyl;
[(methyl(trimethylsilyl)) (ethyl) phosphonium]'--perfluorobiphenyl-
[(perlluorophenyl(perfluoroindenyl)
(2,3-difluorophenyl)borale]'Idimethylsily-bisindenyl hafnium di- methyl;
r(orooyll
(methvl)arsoniuml'--oerfluorooyrenvl--r(oerfluoronaothyl(perfluorofluorenv
l) (oen- lafluorofluorenyl)boratef/dimelhylsily-bisindenyl hafnium
dimethyl; (bis(isohexyl)ammonium]4 20
perfluorofluorenyl--[bis(perfluorofluorenyl)
(trifluoroindenyl)gallinate]'/dimethylsily-bisindenyl hafnium  dimethyl;
[(butyl) (perfluoroisopropyl)ammonium]'--perfluorophenyl--[(3,4-
difluorophenyl(pentafluoronaphthyl)
(perfluoropyrenyl)aluminate]'/dimelhylsilyl (letramethylcyclo-
peniadienyl) (adamantyl- 1 -amino) titanium dimethyl; [(isohexyl)
(perfluorohexyl)ammonium]'-2,3,4-
trifluorophenyl-[(perfluoronapthyl(2,4-difluorophenyl)
(tetrafluoronaphthyl)aluminate]/dimethylsily) 25
(tetramethylcyclopentadienyl) (adamantyl-1-amino) titanium dimethyl;
[(isopentyl) (ethyl)arsonium]%
-tetrafluoroindenyl-[(trifluoroindenyl(perfluorofluorenyl)
(tetrafluoronaphthyl)aluminate]'/dimethylsilyI
(tetramethylcyclopentadienyl) (adamantyl-1-amino) titanium dimethyl;
[(perfluoroisopentyi)
(ethyl(trimethylsilyl))ammonium]'--pentafluoronaphthyl-[bis(perfluoroinden
yl) (penlafluoronaph- thyl)aluminate]-/dimelhylsilyl
(tetramethylcyclopentadienyl)(adamantyl-l-amino) titanium dimethyl; 30
[(perfluoroisopropyl)
(3-methylpentyl)arsonium]'--pentafluoronaphthyl--[bis(perfluorophenyl)
(per- fluorofluorenyl)aluminate]'/dimethylsily)
(tetramethylcyclopentadienyl) (adamantyl-1 -amino) titanium  dimethyl;
1(2,3,6,7-letrafluorooctyl)
(3-methylpentyl)ammonium)'-pentafluorofluorenyl-
[(perfluorofluorenyl(pentafluoronaphthyl)
(tetrafluoroindenyDborate]-/dimethylsilyI (tetramethylcyclo- peniadienyl)
(adamantyl-1-amino) titanium dimethyl; 1(hexyl)
(perfluoromethyl)ammonium]' 35
pentafluorofluorenyl--[(tetrafluoronaphthyl(perrluorobiphenyl)
(pentafluorofluorenyl)boralej  /dimethylsilyl
(tetramethylcyclopentadienyl) (adamantyl- 1 -amino) titanium dimethyl;
[(methyl) (bu-
tyl)ammonium]'--2,3,5-trifluorophenyl--[(perfluorofluorenyl(perfluoronapth
yl) (tetrafluoronaph- thyl)borate]-/dimethylsiyl
(tetramethylcyclopentadienyl) (adamantyl-1-amino) titanium dimethyl;
[(methyl(trimethylsiyl))
(octyl)ammonium]'--2,5-difluorophenyl--[(perfluoroindenyl(perfluoronapthyl
) 40 (perfluorobiphenyl)borale]'ldimethylsilyl
(tetramethylcyclopentadienyl) (adamantyl-l-amino) titanium  dimethyl;
[(octyl) (propyl)ammonium]'--perfluoroindenyl--[bis(perfluorophenyl)
(trifluoroinde- nyl)boratej-/dimethylsilyI (tetramethylcyclopentadienyl)
(adamantyl-l-amino) titanium dimethyl; 0 5 MAY 2005  WO 02/36639
PCT/USOI/46187 -48- [(perfluoroethyl) (perfluoroheptyl)
phosphonium]'--2,3,5-trifluorophenyl-
[(perfluoroindenyl(perfuorofluorenyl)
(perfluorobiphenyl)borate]7dimethylsilyl (tetramethylcyclopen- tadienyl)
(adama ntyl- 1 -amino) titanium dimethyl; [(perfluoromethyl)
(ethyl(trirnethylsilyl))ammonium]'-perfluorophenyl--[(perfluoronapthyl(per
fluoroindenyl) (tetrafluoro 



5 naphthyl)borate]7dimefhylsilyl (tetramethy)cyclopentadienyl)
(adamantyl-1-amino) titanium dimethyl;  [( perfluorophenyl)
(ethyl(triethylsilyl))ammonium]'--trifluoroindenyl-
[(perfluoronapthyl(perfluoroindenyl)
(perfluorophenyl)borate]'/dimethylsilyl (tetramethylcyclopentadi- enyl)
(adamantyl-l-amino) titanium dimethyl; f(t-butyl) (3-methylpentyl)
phosphoniumf=- perfluorophenyl-[bis(perfluorofluorenyl)
(2,5-difluorophenyl)borate]-/dimethylsilyl (tetramethylcyclo 10
pentadienyl) (adamantyl-1-amino) titanium dimethyl;
[(methyl(triethylsilyl)) (butyl)ammoniumr-
perfluoroindenyl--[(perfluorofluorenyl(perfluoronapthyl)
(2,3,5-trifluorophenyl)gallinate]7dimethylsilyI
(tetramethylcyclopentadienyl) (adamantyl-l-amino) titanium dimethyl;
[(ethyl(triethylsilyl)) (heptyl)
phosphoniumj'--tetrafluoronaphthyl-[bis(perfluorobiphenyl)
(perfluoronapthyl)aluminate] /dimethylsilyl (tetramethylcyclopentadienyl)
t-butyl-amino) titanium dimethyl; J(pentyl) (perfluo- 15
romethyl)ammonium]'--perfluorobiphenyl--[(trituoroindenyl(perfluoronapthyl
) (perfluorofluore- nyl)aluminate]7dimethylsilyl
(tetramethylcyclopentadienyl) t-butyl-amino) titanium dimethyl; [(per-
fluorobutyl)
(perfluoropropyl)ammonium]'-perfluorofluorenyl--[(perfluorofluorenyl(perfu
orophenyl)  (perlluorobiphenvllatiiminale]"/dime hylgilyl (telramelh
Irwrlnnantarlieny!) t-butyl amino) titanium  dimethyl; [(perfluoropentyl)
(perfluoromelhyl)ammonium]'-tetrafluoroindenyl--[bis(2,4 20
difluorophenyl) (pentafluorofluorenyl)aluminale]7dimethylsilyl
(tetramethylcyclopentadienyl) t-butyl- amino) titanium dimethyl;
[(ethyl(trielhylsilyl)) (hexyl) phosphonium]'-pentafluoronaphthyl-
[bis(trifluoroindenyl) (perfluoronapthyl)borate]'/dimethylsilyl
(tetramethylcyclopentadienyl) t-butyl- amino) titanium dimethyl; [(heptyl)
(2,3,6,7-tetrafluorooctyl)ammonium]'--pedluoronapthyl-
[(perfluorofluorenyl(perfluorophenyl)
(2,3,4-trifluorophenyl)borate]-/dimethylsilyl (tetramethylcyclo 25
pentadienyl) t-butyl-amino) titanium dimethyl; [(isohexyl)
(1,6-difluorohexyl)ammonium]'- .
perfluoroindenyl--[(tetrafluoronaphthyl(perfuoronapthyl)
(perfluoropyrenyl)borate37dimethylsilyI (tet- ramethylcyclopentadienyl)
t-butyl-amino) titanium dimethyl; [(isopentyl) (1,6-
difluorohexyl)ammonium)'-2,3,4-trifluorophenyl--[(2,5-difluorophenyl(perfl
uoronapthyl) (2,4- dilluorophenyl)borate]7dimethylsilyl
(tetramethylcyclopentadienyl) t-butyl-amino) titanium dimethyl; 30
[(octyl)
(isohexyl)ammonium]'--pentafluoronaphthyl--[(perfluoronapthyl(trifluoroind
enyl) (2,5- difluorophenyl)borateJ7dimethylsilyl
(tetramethylcyclopentadienyl) t-butyl-amino) titanium dimethyl;
[(perfluoroheptyo
(ethyl(trimethylsilyl))ammonium]'--perfluorobiphenyl-[(3,4-difluorophenyl(
2,5- difluorophenyl) (2,3-difluorophenyl)borateJ7dimethylsilyI
(tetramethylcyclopentadienyl) t-butyl-amino)  titanium dimethyl;
[(perflucromethyt) (perfluoropropyl)ammonium]'--perfluoroindenyl 35
[(perfluorophenyl(perfluoronaplhyl)
(pentafluorofluorenyl)borate]7dimethylsilyl (tetramethylcyclo-
pentadienyl) t-butyl-amino) titanium dimethyl;
(bis(t-butyl)ammonium]'--pentafluoronaphthyl- [bis(perlluorobiphenyl)
(perfluorophenyl)borate]7dimethylsilyl (tetramethylcyclopentadienyl)
t-butyl- amino) titanium dimethyl;
(bis(butyl)ammonium]'--perfluorobiphenyl-
[(perfluoronapthyl(perfluorophenyl)
(2,4-difluorophenyl)aluminate]'/dimethylsilyl bis(methylindenyl) 40
hafnium dimethyl; [(ethyl(trimethylsilyl)) (heptyl)
phosphonium]'-tetrafluoroindenyl- [(perfluorofluorenyl(2,5-difluorophenyl)
(perfluoronapthyl)aluminate]7dimethylsilyI bis(methylindenyl)  hafnium
dimethyl; (bis((methyl(triethylsilyl)))
phosphonium]'--pentafluorofluorenyl 0 5 MAY 2005  WO 02/36639
PCT/USOI]46187 



-49- [(perfluoroindenyl(2,3,4-trifluorophenyl)
(pentaflucrofluorenyl)boratej'ldimethylsilyI  bis(methylindenyt) hafnium
dimethyl; 1(1,6-difluorohexyl) (isopentyl)ammonium)*--2,4-
diflUOTOphenyl--[(perfluoropheny](perfluoronapthyl)
(pentafluoronaphlhyl)boratel-ldimethylsilyI  bis(methylindenyl) hafnium
dimethyl; j(2,3,4,5-Ietrafluorophenyl) (butyl) phosphonium]~- 5
pernuorobiphenyl-[(2,5-difluorophenyi(perfluorobiphenyl)
(pernuorofluorenyl)boratel-ldimethylsilyI  bis(methylindenyl) hafnium
dimethyl; [(elhyl(trimethylsilyl)) (pernuoroisopropyl) phosphonium]--2,5-
difluorophenyk-[(perfluoroindenyi(peFfluorofloorenyl)
(perOuorobiphenyl)borate)ldimethylsityI  bis(melhylindenyl) hafnium
dimethyl; [(methyl(trimethylsilyi)) (perfluorobutyl)ammoniuml'1-2,3.4-
trifluorophenyl-[Uis(perfluoroindenyl)
(2,4-difluorophenyl)borate]'IdimethylsilyI bis(methylindenyl) 10 hafnium
dimethyl; I(octyl)
(perfluoromethyl)ammonium]*--pernuoronapthyl-[bis(perfluoronaplhyo
(2,3,5-t(ifluorophenyl)boratej-/dimethylsilyI bis(methylindenyl) hafnium
dimethyl; [(perfluoromethyl)
(miRthy](trimethylsilyi))ammonium]*--pernuorobiphenyl--[(perfluorofluoreny
l(perflucrobiphenyl) (per- fluorophenyl)boTate]'/dimethylsilyI
bis(methylindenyl) hafnium dimethyl; j(perfluoromethyl) (isopen-
tyl)ammonium]'~--tetFafluoronaphthyl-lbis(pernuorofluorenyl)
(3,4-difluorophenyl)borate] 15 Idimethylsilyl bis(methylindenyl) hafnium
dimethyl; [(pernuorooctyl) (3-methylpentyl) phosphonium)~-
-pernuorofluorenyl--[(pernuoroindeny!(perflucrofluorenyl)
(perfluoropyrenyl)borate]'/dimethylsilyI  bis(methylindenyl) hafnium
dimethyl; [(pernuoroisopentyl) (ethyl(triethylsilyi))ammonium]'-
~eTflluoroin,IA~ I I 3,4-difluoro~henul(letTaflUOrOinr-i--.nlll~
/dimethylsilyl bis(methylindenyl) hafnium dimethyl; f(perfluoromethyl)
(ethyl)arsonium]*-2,3,5 20 trifluorophenyl-[bis(perfluorofluorenyl)
(perfluoronpplhyogallinale]'/dimethylsilyI bis(methylindenyl)  hafnium
dimethyl; l(t-butyl) (ethyl (trimethylsilyl))
phosphonium]'--perfluorobiphenyl- i(trifluoroindeny](3,4-difluorophenyl)
(perfluoroindenyl)gallinate]'/dimethylsilyI bis(methylindenyl)  hafnium
dimethyl; j(perfluoroethyl)
(2,3,6,7-tetrafluorooctyl)ammonium]'~--trifluoroindenyl-
j(perfluoronapthyl(perfiuorofluorenyl)
(trifluoroindenyl)aluminate)'/dimethylsilyI 25 bis(naphthylmethylindenyl)
hafnium dimethyl; j(perfluorooctyl) (3-methylpentyoammonium]~-
pentafluorofluorenyl--[(perflUOTOindeny](2,3,4-trillUOTOphenyl)
(tetrafluoronaphthyl)aluminale]- /dimethylsilyl bis(naphthylmethylindenyl)
hafnium dimethyl; 1((methyl(triethylsilyi))) (pernuorolsopro-
pyl)ammonium]*--trifluorcindenyl--I(pernuorophenyi(2,3,5-tr'jfluorophenyl)
(letrafluoroindenyl)borate)'  /dimethylsilyl bis(naphthylmethylindenyl)
hainium dimethyl; [(1,6-diiluorchexyD 30
(methyl(tFiethylsilyi))ammonium]*--perfluorobiphenyl--[(2,3-difluorophenyl
(perfluorobiphenyl) (tetra- fluoroindenyl)borate]'/dimethylsilyI
bis(naphthylmethylindenyl) hafnium dimethyl; [(2,3,6,7- teirafluoroody!)
(heptyl)ammonium]*--pernuoronapthyl--I(perflucrofluorenyl(perfluoronapthyl
) (tetra- fluoroindenyl)boratelidimethylsilyI bis(naphthylmethylindenyl)
hafnium dimethyl;  [(ethyl(trimethyls[lyl))
(perfluoroisopropyl)ammonium]*-pernuoroindenyl 35
[(penlafluoronaphthyl(2,3,4-irifluorophenyl)
(pernuorophenyl)borate]-ldimethylsilyI  bis(naphthylmethylindenyl) hafnium
dimethyl; f(methyl(triethylsilyi)) (methyl) phosphonium]*-
perfluoTophenyl--1(2,3-difluorophenyl(2,5-difluorophenyl)
(2,4-difluorophenyl)borate]-idimethylsilyI  bis(naphlhylmelhylindenyl)
hafnium dimethyl; [(pernuoromethyl) (phenyl)ammonium]~-
perfluoToindenyl-[(trifluoroindeny](2,4-difluorophenyl)
(perfluproindenyl)borate)'/dimethylsilyI 



40 bis(naphthylmethylindenyl) hafnium dimethyl; [(perfluoromet.hyl)
(pernuorooctyl)arsonium]4-2,3,5-
trifluorophenyl--[(perfluoronapthyl(letrafluoronaphthyl)
(perfluorofluorenyl)boratel-ldimethylsilyI  bis(naphthylmethylindenyl)
hafnium dimethy]; j(perfiuoromethyl) (t-butyl)ammonium] 0 5 MAY 2005  WO
02136639 PCTIUSOI/46187 -50-
pernuoronaplhyl--I(perfluorophenyl(perfluoroindenyl)
(perfluorobiphenyl)boratelIdimethylsilyI  Nis(naphthylmethylindenyl)
hafnium dimethyl; [(pernuorooctyl) (perlluoroiscpropyl)@mmonium)*-
pernuorobiphenyl--[(perfluorofluoTeny](pentafluorc)fluorenyl)
(irifluoroindenyl)borale]7dimethylsilyI  bis(naphthylmethylindenyl)
hafnium dimethyl; i(perfluoropropyl) (butyl)ammonium]' 5
perflucrophenyl--[(2,3,5-Irifluorophenyl(perfluorobiphenyo
(perfluoroindenyl)borate]7dimelhylsilyI  bis(naphthylmethylindenyl)
hafnium dimethyl; [((methyl(triethylsilyl))) (perfluorooctyl)ammonium]*-
perflucrobiphenyl-[(pernuoFonapthy](2,5-difluoropheny1)
(perfluorobiphenyl)gailinate]-ldimethylsilyI  bis(naphthy[methylindenyl)
hafnium dimethyl; I(ethy](trimethylsilyl)) (2,3,5
trifluorophenyf)ammonium]-~-perfluoroindenyl--I(perfluorofluorenyl(tetrafi
Lioroindenyl) (pentafluoro- 10 naphthyl)aluminaterldimelhylsilyI
bis(phenylmethylin(I.enyl) hafnium dimethyl;  1(methyl(tfimethylsilyi))
(1,2-difluorohexyl)arsonium]*--perfluorofluorenyl-
j(perfluorophenyi(perfluoronapthyl)
(pentafluorofluorenyl)alum[nate]7dimethylsilyI  bis(phenylmethylindenyl)
hafnium dimethyl; f(phenyl) (perfluoromethyf)ammoniumf~-
perfluoronapthyl--[(perfluor0flUOTenyi(pentafluoronaphthyl)
(perfluoToindenyl)aluminale] 15 /dimethylsilyl bis(phenylmethylindenyl)
hafnium dimethyl; [(ethyl) (phenyoammonium]~-
perfluoroindenyl--[(pernuorofluoreny](3,4-difluorophenyl)
(2,6-difluorophenyl)borate]-ldimethylsilyI  bis(phenylmethylindenyl)
hafnium dimethyl; [(ethyl(triethylsilyl)) (perflucroisopropyl)ammonium]'~-
bis(phenylmethylindenyl) hafnium dimelhyl; [(etKyl(triethylsityl))
(isohexyl)arsonlum]*. 20
pernuoroindenyl--I(pernuoroindenyi(perfluorofluorenyl)
(2,4-difluorophenyl)borale]-/dimethylsityI  bis(phenylmethylindenyl)
hafnium dimethyl; (bis(ethyl(trieihylsilyl))ammonium]*--
pentafluorofluorenyl--[(pernucrophenyi(perflucroindenyl)
(lelrafluoroindenyi)borate]'/diTnethylsilyI  bis(phenylmethylindenyl)
hafnium dimethyl; [(heplyl) (perfluoroethyl) phosphonium]+--2,3,5-
trifluorophenyl--[(trifluoroindenyl(perfluorophenyl)
(2,3-difluorophenyl)borate]-/dirnethylsilyI 25 bis(phenylmelhylindenyl)
hafnium dimelhyl; i(isohexyl) (ethyl(triethylsifyi))ammoniuml*-
perfluorofluoreny;-I(perfluoronapthyl(perfluoroindenyl)
(pentafluorofluorenyl)borate]-/dimethylsilyI  bis(phenylmethylindenyl)
hafnium dimethyl; I(Isohexyl) (isopropyl)arsonium]'-perfluorobiphenyl--
j(perfluoropheny](2,3,5-trifluorophenyl)
(2,4-difluorophenyl)borate]'/dimethyls!V bis(phenylmethylindenyl) hafnium
dimelhyl; l(isopropyl) (isopentyl)ammoniumj*--pernUOTOfluorenyl-- 30
[(perfluoropyrenyl(2,3-difluorophenyl)
(perfluorofluorenyl)borale]-/dimethylsilyI  bis(phenylmethylindenyl)
hafnium dimethyl; j(pentyl) (2,3,5-Irifluorophenyl) phosphonium]*-:
pernuoronapthyl-[bis(pentafluoronaphthyl)
(perfluorobiphenyl)borater/dimethylsilyI  bis(phenylmethylindenyl) hafnium
dimethyl; [(perfluorohexyl) (melhyl)ammoniumr-
pernuoroindenyl--I(pentafluorofluorenyi(perfluorophenyt)
(perfluorobiphenyl)borater/dimethylsilyI 35 bis(phenylmethylindenyl)
hafnium dimethyl; f(perfluoro-t-butyl) (butyl) phosphonium)*--2,3,5- 



trifluoropheny~-[(perfluorobiphenyl(tetTafluoroindenyl)
(trifluoroindenyl)borale]7dimethylsityI  bis(phenylmethylindenyl) hafnium
dimethyl; J(propyl) (melhyl) phosphonium]*-2,4-difluorophenyl-
[(telrafluoroindenyi(perfluoronaplhyl)
(tetrafluoronaphthyl)borate]-ldimethylsilyI  bis(phenylmelhylindenyl)
hafnium dimelhyl; [(propyl) (pernuoroisopentyl) phosphonium] 40
pernuoropyrenyl--I(pernucrofluoreny](penlafluorofluorenyl)
(penluoropyrenyl)boralelIdimethylsilyI  bis(phenylmethylindenyl) h2fnium
dimethyl; [(elhyl(triethylsityl)) (2,3,6,7-
tetrafluotooctyl)ammonium)4--perfluoroindenyl--1(2,3-difluorophenyl(perflu
oronaplhyl) (perfluorofluo 0 5 MAY 2005  WO 02/36639 PCT/US01146187 -51-
renyl)gailinate]-/dimethylsilyl bis(phenylmethylindenyl) hafnium dimethyl;
[(ethyl(trimethylsilyi))
(2,3,6,7-letrallUOTOOdYI)ammonium)*--pernuoroindenyl--[(perfluoropheny](pe
rnuorOPYTenyl) (ieira- fluoroindenyl)gallinate]-/dimethylsilyI
bis(phenylmethylindenyl) hafnium dimethyl; [(ethyl) (3-
methylpentyf)ammonium]*--perfluorophenyl--lbis(trifluoroindenyl)
(pentafluorofluorenyl)aluminatel 5 Idimethylsityl bisindenyl hafnium
dimethyl; I(isohexyl) (ethy)(tTimethylsilyi)) phosphoniumj~-
perfluoroindenyl--[bis(perfluorofluorenyl)
(perflucroindenyl)aluminatej'/dimethylsilyI bisindenyl haf- nium dimethyl;
i(perfluoroheptyl)
(perflucrohexyl)arsonium]"--perfluoronapthyl-[bis(perfluorophenyl)
(2,3,4-Itifluorophenyl)aluminateT/dimelhylsilyi bisindenyl hafnium
dimethyl; 1(1,2-difluorohexyl)
(ethyl(trimethylsilyl))ammonium]'--tetrafluoroindenyl--1(2,3-difluoropheny
l(perguorobiphenyl) (pen 10 tafluoronaphthyl)boTatelidimethylsilyI
Usindenyl hafnium dimelhyl; [(2,3,4,5-tetrafluorophenyl)
(ethy](tr'jmethylsilyi))ammoniumr-irifluoroindenyl--[(perfluorofluorenyi(p
ernuorobiphenyl) (2,4- difluorophenyl)boratej/dimelhylsilyI bisindenyl
hafnium dimethyl; [(3-methylpentyl) (pernuorooc-
tyoammoniumr--Pernuorobiphenyl--[(pernUOToindenyl(pernuoropyrenyi)
(perflucronapthyl)borate)- Idimethylsilyl bisindenyl hafnium dimethyl;
[(isopentyl) (1,6-difluorohexyl)ammonium]' 15
perfluorophenyl-fbis(2,4-difluorophenyl)
(2,5-difluorophenyl)borate]-/dimethylsilyI bisindenyl haf- nium dimelhyl;
f(isopentyl) (butyl) phosphoniuml*-perfluorobiphenyl-
f(perfluoropyrenyl(letrafluoroindenyt)
(perlluoroindenyl)borate]-/dimethylsilyI bmindenyl hafnium di In / r
rnelh,,!; F,,f...eIhy!N k~,L-F/p Au r I - -1 %PC,
fluorobiphenyl)borate]"IdimethylsilyI bisindenyl hafnium dimelhyl;
[(perlluorobutyl) (isohexyl) phor,  20
phonium]'-perfluoroindenyl-[(2,4-difluoropheny](trifluoroindenyl)
(perfluoroindenyl)borater /dimethylsilyl bisindenyl hafnium dimethyl;
1(2,3,4,5-tetrafluorophenyl) (heptyl)arsoniumr-
perfluoroindenyf--[(perBuoronapthyl(pentafluorofluorenyl)
(perfluorophenyl)aiuminale]"  ldimethylsilyi(letramethylcyclopenladienyl)
(dodecylamido) hafnium dihydricre; [(heptyl) (per-
fluor6isopropyl)ammonium]'-perfluorofluorenyl-[(perfluorobipheny](perfluor
ofluoreny1) (perfluoropy 25
renyl)aluminatel-idimelhylsilyl(tetramethylcyc;opentadienyl)
(dodecylamido) hafnium dihydride;  f(isohexyl) (perfluoroheptyD
phosphonium]*--pernuorobiphenyl--I(pernuoronapthyl(perfluorophenyo
(2,3,4-trifluorophenyl)aluminate)-idimethylsilyl(letramethylcyclopentadien
y1) (dodecylamido) hafnium  dihydride; [(isohexyl)
(melhyl)ammonium]'--perfluoronapthyl--[bis(penlafluorofluorenyl)
(perfluoropy- 



renyl)aluminaier/crimethylsilyi(letrarnethylcydopentadienyl)
(dodecylamido) hafnium dihydride; 30 i(perfluoroethyl) (perfluoropropyo
phosphonium]4~-pernuorophenyl--[bis(perfluorofluorenyt) (2,3-
difluorophenyl)aluminalel'Idimethylsily](tetramethylcyclopeniadienyl)
(dodecylamido) hafnium dihy- dride; [(1,2-difluorohexyl)
(butyl)ammonium]*-2,5-difluorophenyl--lbis(perfluoronapthy1) (pernuorD-
phenyl)boTatel-ldimethylsilyi(tetramethylcyclopentadienyl) (dodecylamido)
hafnium dihydride;  [(ethyl (triethylsilyl))
(isopentyl)ammoniuml*--perfluorobiphenyl-1(2,3 35
difluorophenyi(perfluorofluorenyl)
(trifluoroindenyl)borate]-ldimethylsilyl(tetramethylcyclopentadienyl)
(dodecylamido) hafnium dihydride; [(ethyl(triethylsilyi))
(2,3,6,7-tetrafluorooctyl)ammonium)'-
perfluorofluorenyl--[bis(pentafluoronaphlhyl) (3,4-difluorophenyf)borateT
/dimethylsilyl(letramethylcyclopentedienyo (dodecylamido) hafnium
dihydride; [(ethyl(trimethyls[lyl))  (pentyl)
Phosphonium]'-pentafluorofluorenyl--[(perfluoroindenyi(perfluoronapthyl)
(penlafluoro 40
naphlhyl)boTalel'/dimelhylsilyt(letramethylcyclopeniadienyl)
(dodecylamido) hafnium dihydride;  [(heptyl)
(ethyl(triethylsilyD)ammonium]~--pernuoiophenyl.-[(3,4-difluorophenyi(perf
luorofluorenyl)
(per-nuoronapthyl)boralel"/dimethylsilyi(telramethyicyclopentadienyl)
(dodecyl2mido) hafnium dihy 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -52-
dride; J(hexyl)
(1,2-difluorohexyl)ammonium]4--pernuorophenyl--[(3,4-difluoTophenyl(2,4-
difluorophenyl)
(perfluoronapthyl)borate]"Idimethylsi~y](tetramelhylcyclopentadienyl)
(dodecylamido)  hafnium dihydride; j(perfluoromelhyl)
(1,6-difluc)rohexyl)ammonium]'--2,5-difluorophenyl--[(2,3,4-
trifluorophenyi(perfluorobiphenyl) (perfluoroindenyl)boralef 5
/dimethylsilyl(tetramethylcyclopentadienyl) (dodecylamido) hafnium
dihydride; j(pernuorooctyl)
(hexyl)ammonium]4~-tetTafluoronaphthyl--[bis(2,4-difluorophenyo
(perfluorophenyl)borale]- Idimethylsily](tetramethylcyclopentadienyl)
(dcdecylamido) hafnium dihydride;  1((methy](triethylsilyi)))
(heptyl)ammonium]'-3,4-difluorophenyl--
j(perfluorot~iphenyi(pentafluoronaphthyl) (perfluorofluorenyl)aluminate]
10 /dimethylsily](tetramethylcyclopentadienyl) (dodecylamido) hafnium
dimethyl; [(butyl) (perfluo-
romethyl)ammoniumr--perfluoronapthyl--[bis(pernuorophenyl)
(pernuc)ronapthyl)aluminate]- /dimethylsily](tetramethylcyclopentadienyl)
(dodecylamido) hafnium dimethyl; [(perfluorophenyl)  (perfluorobutyl)
phosphoniumj'--2,4-difluorophenyl-[(3,4-difluorophenyi(perfluorobiphenyl)
(perfluo.  rophenyl)aluminate]-ldimethylsilyi(tetramethylcyclopentadienyl)
(dodecylamido) h2fnium dimethyl; 15 [(propyl) (isopentyl)
phosphonium]'--perfluorofluorenyl--I(perfluoroindenyl(perflucrobiphenyl)
(per- fluoropyrenyl)aluminatef/dimethylsilyi(tetramethylcyclopentadienyl)
(dodecylamido) hafnium di- methyl; [((methy](triethylsilyi)))
(perfluoroisopentyl) phosphonium]*--perfluorobiphenyl-
j(perfluorofluorenyl(letrafluoronaphthyl) (perfiuorophenyi)boratej-
/dimeihylsity](tetramethylcyclopentadienyl) (dodecylamido) hafnium
dimethy); [(2,3,4,5 20 tetrafluorophenyl) (pernuoroethyl)
phosphonium)~-2,3-difluorophenyl- f(pernuorobiphenyl(perfluorofluorenyl)
(2,4-difluorophenyl)boratel- Idimethylsilyi(letramethylcyclopeniadienyl)
(dodecylamido) hafnium dimethyl; I(ethyl(tr'jethylsilyi))
(propyl)ammonium]*--perfluoronapthyl--[bis(perfluoroindenyl)
(tetrafluoronaphthyl)borate]- 



/dimethylsily](tetramethylcyclopentadienyl) (dodecylamido) hafnium
dimethyl; I(ethyl(triethylsilyi)) 25
(isopentyl)ammonium]*--2.4-difluorophenyl--[bis(pernuoroindenyl)
(perfluorophenyl)borate]- Idimethylsilyl(tetramethylcyclopenladienyl)
(dodecylamido) hafnfum dimethyl; f(ethyl(trimethylsilyl))
(perfluaroethyl)ammonium]*--tetrafluoroindenyl-[(pernuorobiphenyi(pernuoro
napthyl) (2.5-
difluotophenyl)borale]'/dimethylsilyi(letramelhylcyclopentadienyD
(dodecylamido) hafnium dimethyl;  l(isohexyl) (hexyl)
phosphonium]*-2,5-difluorophenyl--fbis(j>erfluoronaplhyl) (pernuoro 30
phenyl)borate)"Idimethylsilyi(tetramethylcyclopentadienyl) (dodecylamido)
hafnium dimethyl;  [(methyl(triethylsiy))
(isohexyl)ammonium)~--pentafluorofluorenyl--[bis(pernucronapthyl)
(perflUOTD- biphenyl)borate]'Idimethylsily](teiramethylcyciDpentadienyl)
(dodecylamido) hafnium dimethyl; [(per- fluoroisopentyl)
(ethyl(trimethylsilyl)) phosphonium]*-2,3-difluorophenyl--1(2,5
difluorophenyl(tetrafluoraindenyl) (perfluoroindenyl)borate] 35
/dimeihylsilyl(tetramethyicyclopentadienyt) (dodecylamido) hafnium
dimethyl; f(pernuorophenyl)
(1,2-difluoTohexyl)ammonium)'--pernuotonaplhyl--lbis(pernuorofluorenyl)
(perfluoroindenyl)borate]- Idimethylsily](lettameihylcyclopentedienyl)
(dodecylamido) hafnium dime-illy]; J(propyl) (3.
melhylpentyl)ammoniumr--perfluorcindenyl--I(pernuorobiphenyl(3,4-difluorop
henyi) (perflucrofluo-
renyl)borale]'/dimethylsilyi(tetramethy[cyclopenladienyl) (dodecylamido)
hafnium dimethyl; 40 [(methyl(trimethylsilyo)
(ethyi)ammonium]*--2,3-difluoraphenyl--[(perfluoroneplhyl(2,5-
difluorophenyl)
(pentafluoronaphthyl)gallinatelidimethylsilyi(tetramethylcyclopentadienyl)
(dode- cylamido) hafnium dimelhyl; f(pernuoromethyl)
(phenyf)ammonium]'--ielrafluoroindeny) 0 5 MAY 2005  WO 02/36639
PCT/USOI/46187 -53- [(perfluoronapthyl(perfluorofluorenyl)
(pernuorobiphenyl)aluminatej- ldime1hylSilyi(tetTamethyicyciopentadienyl)
(t-bulylamido) zirconium dimethyl; 1(2,3,5-trilluoTophenyl)
(methyl(trimethylsilyl))ammonium]4--perfluorophenyl--f(perfluorophenyi(per
nuoronapthyl) (pernuoro-
pyrenyl)borate]-ldimethylsilyl(tetramethylcyclopentadienyl) (t-butylamido)
zirconium dimethyf; 1(3 5 methylpenlyl) (isohexyl)
phosphonium)~--tetrafluoronaphthyl--[(2,3-difluoropheny1(pernuorophenyo
(perfluoropyrenyl)borate)'/dimethylsilyi(leiramethylcyclopenladienyl)
(t-butylamido) zirconium di- methyl; [(heplyl)
(2,3,6,7-lelrafluorooctyl)ammoniuml~-2,3,5-trifluoropheny~-
[(pernuorophenyt(tetrafluoroindenyl) (perfluorobiphenyi)bofatel
/dimethylsilyl(tetramethylcyclopentadienyl) (t-butylamido) zirconium
dimethyl; [(hexy~ (pernuoro 10 heptyl)
phosphonium)~--perfluoropyrenyl-1(2,4-difluorophenyi(perflucropyrenyl)
(perfluoro- phenyl)boratel/dimethylsilyl(tetramethylcyclopentadienyl)
(t-butylamido) zirconium dimethyl; f(hexyl)
(butyDammonium]*--tetrafluorc)indenyV-[(2,3,4-trifluoropheny1(tetiafluoroi
ndeny1) (perfluoro-
phenyl)boraterldimethylsily](letramethylcycfopentadienyl) (t-butylamido)
zirconium dimethyl; lCiso- hexyl)
(perfluorobutyDarsonium]-2,5-difluorophenyl--[bis(pernuorophenyo
(perfluorofluore 15 nyl)boraterldimethylsilyl(tetramethylcyclopentadienyl)
(t-butylamido) zirconium dimethyl; l(isopropyl)
(pheny0ammonium]*-perfluorophenyf--[(perfluoroindeny)(letrafluoroindenyl)
(perfluoronap- thyl)borale]-/dimelhylsilyl(letramelhylcyclopentadienyl)
(t-butylamido) zirconium dimethyl; J(pentyl)  (2.3,4,54eiraflunrophenyll
nhn~nhoni--ml'--~entaflLOrofl,~o,e~,,i.-rt9 i A- 



triflucrophenyl(tetrafluoroindenyl) (pernucronapthyl)borate] 20
/dimethylsilyl(leiremethy[cyclopentadieny~ (t-butylamido) zirconium
dimethyl; [(pernuoroheptyl)
(perfluorophenyl)arsonium)*--pentaf)uoronaphihyl--f(perfluoropyrenyi(per~u
orophenyD (2,3,4-
trifluoyophenyl)borate]-/dimethylsilyi(ietramelhylcyclopentadienyo
(t-butylamido) zirconium dimethyl;  j(perBuorohexyl)
(1,6-dMUOFohexyl)ammoniumr--3,4-difluorophenyl-[(perfluorophenyl(3,4-
difluorophenyl)
(letrafluoronaphthyl)boratej-/dimethylsilyi(teirarnethyicyclopentadienyl)
(11 25 butylamido) zirconium dimelhyl; [(pernuorohexyl)
(melhyl(tTimethylsilyi))ammonium)'-
perfluorophenyl--I(pentafluoronaphthyl(perfluoroindenyl)
(trifluoroindenyl)boTate]- ]dimethylsily)(tetrameihylcyclopenladienyl)
(1-butylamido) zirconium dimethyl; [(perfluoropeny)
(2,3.5-trifluorophenyoammonium]'-perfluotoindenyf--I(periluorobiphenyl(per
fluorofiuorenyl) (tetra-
fluoronaphthyl)bcraley/dimethylsilyi(tetramethylcyclopentadienyl)
(t-butylamido) zirconium dimethyl; 30 i(perfluoro-t-butyl)
(methyl(tfimethylsilyo)ammoniumr--3,4-difluorophenyl-
f(pernuoroindenyl(pernuorDphenyl) (pernuorobipheny I)borater
/dimethylsilyl(tetramethylcydopentadienyl) (11-butylamido) zirconium
dimethyl; f(phenyl)
(ethy](triethylsilyt))ammonium]*--perfluoronapthyl--[(perfluoropyrenyl(tri
fluoroindenyl) (perfluow  napthyl)boTate]'Jc[imethyl0i
yi(tetramethy!cyclopentadienyl) (t-butylamido) zirconium dimethyl; 35
[(phenyl)
(perfluoro-t-butyl)ammonium]4--pernuoroindenyl--[(perfluoropyrenyl(2,3,4-t
rifluorophenyD
(perfluoroindenyl)boratel"ldimethylsilyt(tetramethy[cyclopentadienyl)
(t-butylamido) Zirconium di- met~yl; J(phenyl) (ethyl(irimelhylsilyl))
phosphonium]'--perfluorophenyl- l(tetraflijoroindenyt(perflucrof)uorenyo
(pentafluoronaphthyl)boratel  /dimethylsilyl(tetramethyicyclopentadienyl)
(t-butylamido) zirconium dimethyl; 1(2,3,6,7 40 letrafluorooctyl)
(ethyl(triethylsilyl))ammoniumj'--pernuoronapthyi-[bis(pernuorobiphenyl)
(2,5.
difluorophenyl)gailinate]'Idlmethylsilyl(letramethyicyclopentadienyl)
(t-butylamido) zirconium dv  meihyl; J(pentyl)
(propyl)ammoniumj*--Iettafluoronaphlhyl--1(2,3,5-trifluorophenyl(pernuoroi
ndenyi) 0 5 MAY 2005  WO 02/36639 PCT/USOI/46187 -54-
(2,3,4-trifluorophenyl)gallinate]-ldimethylsilyl(tetramethyicyclopenladien
yl) (t-butylamido) zirconium  dimelhyl; [(ethyl(triethylsilyl)) (isohexyl)
phosphonium]4--perfluorophenyl--1(3.4 difluoropi l(perfluoronapthyl)
(2,5-difluorophenyl)aluminate] /dimethylE .(tetramethylcyclopentadienyl)
(tert-bulylamido) titanium dichloride; 5 [((methy](triethylsilyl)))
(methyi)ammoniLjmj'--2,4-difluorophenyl--I(trifluoroindenyi(perfluoronaplh
yl)
(2,4-difluorophenyl)borale]'/dimethylsily](tetramethylcyclopentadienyl)
(lert-bulylemido) titanium  dichloTide; [(2,3,6,7-letrafluorooctyl)
(perfluoroisopropyf)ammonium)'-perfluoroindenyf-- [bis(perfluorofluorenyl)
(letrafluoroindenyl)borate]-/dimethylsilyi(tetramelhylcyclopentadienyl)
(tert- butylamido) titanium dichloride; [(ethyl)
(hexyoammonium]'--2,3,5-t(ifluorophenyl- 10
f(pernuoroindenyl(2,4-difluorophenyl) (2,3,5-trifluorophenyl)borate]'
/dimethylsityl(tetramethylcyclopentadienyl) (teri-butylamido) titanium
dichloride;  i(methyl(trimethylsilyl)) (perfluoroisopenly!)
phc)sphonium)*--pernuoronapthyl--[(2,3,5-
trifluorophenyi(perfluoroindenyl) (2,4-difluorophenyl)borate]- 



/dimethylsilyi(tetramethylcyclopentadienyt) (tert-butylamido) titanium
dichloride; 15 1(methyl(trimethylsilyl))
(rnethyl)ammoniumr-penlafluorofluorenyl-
f(pernuoronapthyl(pernuorofluorenyl) (2,5-difluorophenyl)boralej-
Idimethylsilyi(teiramelhylcyclopentadienyl) (tert-butylamido) titanium
dichloride;  [(methyl(trimethylsilyl))
(octyl)ammonium)~--2,3,5-trifluorophenyl--[(perfiuoroincienyi(2,3,4-
trifluorophenyt)
(2,3,5-triflucrophenyl)borate]-/dimethylsilyl(leiramethylcyclopentedienyl)
(terl 20 butylamido) titanium dichloride; f(perfluorobutyl)
(perfluoroethyl) phosphonium]*--perfluorc)biphenyl-
[(pernuoroindenyl(2,3,5-trif)uorophenyl) (pentafluoronaphthyl)boralej-
/dimethylsilyi(tetramethylcyclopentodienyl) (lert-bulylamido) titanium
dichloride; f(perfluorobutyl)  (1,2-difluarohexyl)
phosphonium]*--pernuoronapthyl--J(pentafluorofluorenyl(perfluorophenyl)
(per- fluaronapthyl)borate]'/dimethylsily](tetramethylcyclopentadienyl)
(tert-butylamido) titanium dichlo 25 Tit,-, j(pernuorobulyl)
(ethyl)ammoniumr--pernuorophenyl-[(perflUOTopheny](2,5-diflucTophenyl)
(trifluoroindenyl)boralel-/dimethylsilyl(letramethylcyclopentadienyl)
(teTt-butylamido) titanium dichlo- ride; f(peFlluoropropyl)
(1,6-difluorohexyl) phosphoniuml*--2,5-difluorophenyl--
[(perfluorophenyl(letiefluoronaphthyl) (perfluorobiphenyl)borale]'
Idimethylsilyl(tetramethylcyclopentadienyt) (lert-butylamido) titanium
dichloride; [(ethy](triethylsilyl))
(ethyl)ammonium]'--peifiuorophenyl--[(Irifluoroindenyi(perfluorobiphenyl)
(peniafluoronaph 3 "0
lhyl)gallinate]'/dimethylsilyl(tetrameihylcyclopentadienyl)
(iert-butylamido) titanium dichloride;  f(ethyl(triethylsilyl))
(heptyl)arsonium]'--perfluoroindeny~-f(2,3,4-trifluorophenyl(telrafluoroin
denyl)
(perfluoroindenyl)aiuminate)-ldimethylsilylbis(2-melhylbenzindenyl)
zirconium dimethyl;  I(e1hy](triethylsilyl))
(isopeny)ammonium]*-2.6-difluorophenyl- 35
l(teirafluoroindenyi(pernuoro[ndenyl)
(penlafluorofluorenyl)boratel-/dimeihylsilylbis(2- methylbenzindenyo
zirconium dimethyl; f(methyl(trimethylsilyi)) (hexyi)ammoniumj*-
pernuorophenyl--[(perfluorophenyl(2,3,5-trifluorophenyl)
(2,3-diflucrophenyl)boraler  idimethylsilylbis(2-methylbenzindenyl)
zirconium dimelhyl; j(pernuorohexyl) (1,&difluorchexyl)
phcsphoniurn]*-perfluorophenyl--I(perfluoronapthyl(2,3,5-Irifluorophenyl)
(letrafluoroindenyl)boratej'  40 /dimethylsilylbis(2-methylbenzindenyl)
zirconium dimethyl; i(pernuoropentyl) (phenyl)arsonium]'-
pernuoronapthyl--I(periluotc)fluorenyl(pernuorobiphenyl)
(pentafluoronaphthyl)borater  idimethylsilylbis(2-methylbenzindenyl)
zirconium dimethyl; j(perfluoropropyl) (phenyl)ammoniumj'- 0 5 MAY 2005
WO 02/36639 PCTIUSOI/46187 -55-
perfluordinclenyl-1(2,3,4-trifluoropheny](pernuoroindenyl)
(pentafluorofluorenyl)boratef  idimethylsilylbis(2-rnethylbenzindenyl)
zirconium dimelhyl; j(perfluoro-t-butyl) (perfluoropro-
pyl)ammonium]'--perfluorophenyl--[bis(perfluorobiphenyl)
(perfluorofluorenyl)borate]- /(Jimethylsitylbis(2-methylbenzindenyl)
zirconium dimethyl; J(phenyl) (ethyl (trimethylsilyl)) phospho 5
nium]~-pentafluorofluorenyl--[bis(perfluorobiphenyl)
(trifluoroindenyoborate]/dimethylsilylbis(2- methylbenzindenyl) zirconium
dimethyl; [(propyl) (methyl(triethylsilyl)) phosphonium]*-
perfluoronapthyl--[(perfluorobiphenyi(pernuorofluorenyl)
(pentafluorcfluorenyl)borater  



/dimethylsilylbis(2-rnethylbenzindenyo zirconium dimethyl;
f(perfluorohexyl)
((methyl(triethylsilyl)))ammonium]'--pernuor6indenyl-[(perfluorofluoreny](
perfluoronapthyD (2,3- 10
difluorophenyl)gallinale]/dimethylsilylbis(2-methylbenzindenyo zirconium
dimethyl; 1(2,3,5- trifluorophenyl) (isohexyl)
phosphonium]*--pernuoropyrenyl--I(perfiuorophenyi(perfluoronapthyl)
(irifluoroindenyl)aluminate]"Idimethylsilylbis(tetTahydroindenyl)
zirconium dichloride;  [(ethyl(trijethylsilyo)
(3-methylpentyl)ammonium]4~--perfluorofluorenyl--[bis(pernuoronapthyl)
(pernuo- rophenyl)aluminate]"/dimethylsilylbis(tetrahydroindenyD zirconium
dichlotide; [(hexy~ (periluoroiso 15 propyl)
phosphonium]*-pernucrofluorenyl--I(teirefluoronaphthyl(pernuorofluorenyl)
(perfluarobi- phenyl)aluminate]-/dimelhylsilylbis(tetrahydroindenyl)
zirconium dichloride; [(pernuoroisopentyl)  (perfluoropentyl)
phosphonium]~--penlafluoronaphthyl--I(pernuorophenyl(tetrafluoroindenyl)
(per- fluororivrenvl)aluminalel-idimethvlsilvlbis(tetrahvdroindenvi)
zirconium dichloride: I(E)erfluorooctvi)
((methyl(triethylsilyl)))arsonium)'--perfluoronapthyl-[(3,4-difluorophenyi
(perfluoiobiphenyl) (2,3- 20
difluorophenyl)aluminatel/dimethylsilylbis(letrahydroindenyl) zirconium
dichloride;
(bis(ethyl(triethylsilyl))ammonium)~--trifluoroindenyl--lbis(pernuorofluor
enyl) (perfluorobi- phenyoborate]-/dimelhylsilylbis(tetrahydroindenyl)
zirconium dichloride; I(ethyl(triethylsilyi)) (iso-
hexyl)ammonium]~-perfluoronapthyl--[(pentafluoronaphthyl(letrafluoronaphth
yl) (2,3,4- trifluorophenyl)borate)'/dimethylsilylbis(tetrahydroindenyl)
zirconium dichloride: [(isohexyl) 25
(methyl(tdmelhylsilyl))ammonium)~--perfluorophenyl--lbis(perfluoroindenyl)
(perfluorofluore- nyl)borale]-/dimelhylsilylbis(tetrahydroindenyt)
zirconium dichloride; [(isohexyl)  ((methyl(iriethylsilyl)))
phosphoniuml'-pernuoroindenyl-1(2,3,5-trifluorophenyi(pernuorofluorenyl)
(perfluorobiphenyl)boraie]'Idimethylsilylbis(telrahydroindenyl) zirconium
dichloride;  [(methy](triethylsilyl))
(perfluoro-l-butyl)ammonium]*--perfluorobiphenyl--[(3,4 30
dffluorophenyl(tetrafluoroindenyl)
(perfluorofluorenyl)borate)'/dimethylsilylbis(tetrahydroindenyo zir-
conium dichloride; f(ethyl(irimethylsilyl))
(1,2-difluorohexyl)ammonium]*--perfluoronapthyl-
j(pernuorophenyl(perfluoroindenyl)
(pernuorDbiphenyl)aluminate]-/diphenylmethyI (cylcopentadienyD
(2,7-dimeihyffluorenyl) hafnium dimethyl; [(isopropyl)
(perfluorophenyl)ammonium]*- pentafluorofluorenyl--[bis(perfluorophenyl)
(2,3,4-trifluorophenyl)aluminate)'/diphenylmethyI (cylco 35 pentadienyl)
(2,7-dimethylfluorenyo hafniurn dimethyl; 1(methyl(trimethylsilyo)
(Isopen-
tyl)ammoniuml*--pernuoroindenyl--1(2,4-difluorophenyl(2,3,4-trifluoropheny
l) (2,3- diflucrophenyl)aluminatel'/diphenylmethyI (cylcopentedienyl)
(2,7-dimethylfluorenyl) hatnium di- methyl; [(perlluorcisopenlyi)
(melhyl(trimethylsilyi))ammonium]'--pernuorofluorenyl--f(2,4-
difluorophenyl(pentafluoronaphthyl)
(trifluoroindenyl)aluminate]'IdiphenylmethyI (cylcopenladienyl) 40
(2,7-dimethylfluorenyl) hafnium dimethyl; 1(2,3,5-trifluorophenyl)
(methyl(trimethylsilyi)) phospho-
niumj*--perfluorophenyf--I(per-fluoroindeny)(perfluorobiphenyl)
(2,4-difluorophenyI)borate]- /diphenylmethyl (cylcopentadienyl)
(2,7-dimethy[fluorenyl) hafnium dimethyl; [(2,3,6,7 0 5 MAY 2005  WO
02/36639 PCT/USOI/46187 -56- letrafluorooctyl)
(isohexyl)ammonium]*--perfluoronapthyl--[(trifluoroindenyl(letrafluoronaph
thyl)  (perfluoronapthyl)t)orate]-/diphenylmethyI (cylcopentadienyl)
(2,7-dimethylfluorenyl) hafnium di- 



methyl; [(3-methylpenlyl) (perfluorophenyl)
phosphoniumj'--perfluoronapthyl-- [(pernuorobiphenyl(perfluoroindenyl)
(pentafluoronaphthyl)borate]'IdiphenylmelhyI (cylcopentadi 5 enyl)
(2,7-dimethylfluorenyl) hafnium dimethyl; f(isopentyl)
(methyl(trimethylsilyl))ammonium]*-
perfluoropyrenyl--fbis(pernuorofloorenyl)
(perfluorobiphenyl)borate]-/diphenyimethyI (cylcopentadi- enyl)
(2,7-dimethylfluorenyl) hafnium d1methyl; 1(methy](Irimethylsilyi))
(ethyl(triethylsilyt))ammonium]'--2,4-difluorophenyl-[bis(2,3-difluorophen
yD (tetrafluoroinde- nyl)borate]'/diphenylmethyl (cylcopentadienyl)
(2.7-dimelhylfuorenyl) hafnium dimethyl; f(octyl) 1 0
(perfluoroethyl)ammonium]'-trifluoroindenyl--[bis(3,4-difluorophenyl)
(pernuoronapthyl)borater  /diphenylmethyl (cylcopenladienyl)
(2,7-dimethyJfluorenyl) hafnium dimethyl; [(octyl) (butyl) phos-
phonium]*--trifluoroindenyl--I(teirafluoroindenyl(perfluorophenyl)
(3,4-difluorophenyl)borater  /diphenylmelhyl (cylcopentadienyl)
(2,7-dimethylfluorenyl) hafnium dimethyl; [(perfluoromethyl) (oc- tyl)
phosphonium]4--perfluoronapthyl--I(tetrafluoroindenyi(pernuorophenyl)
(2,3,5 15 trifluorophenyl)borate]-ldiphenylmethyI (cylcbpentadienyl)
(2,7-dimethylfluorenyl) hafnium dimethyl;  [(pernuorophenyl)
(hexyl)ammonium]~-pentafluorofluorenyl--[(perfluoroindenyl(2,3,5-irifluoro
phenyl)  (teirafluoroindenyf)borale]'/diphenylmethyI (cy[copentadienyl)
(2,7-dimethylf)uorenyl) hafnium di- methyi; i(perfluorophenyl)
(methyi(irimethylsilyi))ammoniumj'--perfluoropyrenyk-
[(pentafluorofluorenyl(tetrafluoronaphthyl)
(perfluorobiphenyl)borate]YdiphenylmethyI (cylcopenta& 20 enyl)
(2,7-dimethylfluorenyO hafnium dimethyl;
(bis(perfluoropropyl)ammoniuml'--2,3-
difluorophenyl--[bis(perfluorophenyl)
(3,4-difluorophenyl)borale]/diphenylmethyI (cylcopentadienyl)
(2,7-dimethylfluorenyl) hafnium dimethyl; [(pernuoropropyl)
(isohexyl)ammonium]4-3,4- difluorophenyl--[bis(pernuoronapthyl)
(peFfluorobiphenyoborate]'/dlphenylrnethyI (Cylcopentadienyl)
(2,7-dimethylfluoreny?) hafnium dimethyl; f(perfluoro-t-butyl)
(phenyl)arsonium]*--perfluorobiphenyl- 25
f(pernucrophenyl(penlafluoroilaphthyD
(perfluorofluorenyl)boTatej'/diphenylmethyI (cyicopentadi- enyl)
(2,7-dimethylfluorenyl) hafnium dimethyl; J(propyl)
Cisohexyl)ammonium]*--pernuorobiphenyl-- [bis(perfluorophenyl)
(perfluorofluorenyl)boralej-/diphenylmethyI (cylcopenladienyl) (2,7-
dimethylfluorenyl) hafnium dimelhyl; [(t-butyD (methy](trielhylsilyl))
phosphoniumj'- tetrafluoroindenyl--I(pernuoroindenyl(perfluorofluorenyl)
(pernuorophenyl)borate)'/diphenylmethyI 30 (cylcopeniadienyl)
(2,7-dimethylfluorenyl) hafnium dimethyl; 1(2,3,6,7-tetrafluorooctyl)
(perfluoro-
heptyl)ammonium]'--perflijoronapthyl--I(tr'jfluoroindenyl(perfluorophenyl)
(perlluorofluore- nyi)gailinate]-/diphenylmethyl (cylcopentadienyl)
(2,7-dimethylfluoreny!) hafnium dimethyl; [(perfluo- rophenyl)
(perfluoroisopentyl)ammonium]*-2,3,4-trifluorophenyl-1(2,4-
difluorophenyl(trifiuoroindenyl)
(perflUOTophenyl)gallinate]-/diphenylmethyI (cylcopentadienyl) (2,7. 35
dimethylfluorenyl) hafnium dimethyl; [(2,3,4,5-tetr0uorophenyl)
(3-melhylpentyl)ammoniuml'--2,4-
difluorophenyl-[(pentefluorofluorenyl(pernuoronapthyl)
(pernuorophenyl)aluminate)-/diphenylmethyI  (cylcopentadienyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl; l(isopentyl)
(isohexyl)ammonium)*-- 2,5-diflucrophenyl--[Uis(perfluorobiphenyt)
(perfluorofluorenyl)aluminale)'IdiphenyimethyI (cy)co- pentadlenyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl; 1(methyl(trirnethylfilyl))
(2,3,4,5 40
tetrafluorophenyl)ammonium]4--perfluorophenyl-[(tetrafluoroindenyl(pernuor
opyreny1) (perfluoro- phenyl)aluminate]'IdiphenylmethyI (cylcopentadienyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl;  I (methyl(trimethylsilyi))
(perfluorcisopentyDammonium]'--2,4-difluoropheny~ 
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l(perfluoronapthyl(perflucrobiphenyl)
(2.4-difluotophenyl)aluminate)~ldiphenylmethyI (Cylcopentadi- enyl)
(2,7-di-t-bulyl-fluorenyl) hafnium dimethyl; f(pernuorohexyl)
(pernuoroisopentyl)ammonium]*-
perfluorophenyl--[(perfluoropyrenyl(perfluorophenyl)
(perRuoroindenyl)aluminate]'IdiphenylmethyI  (cylcopentadienyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl; f(pernuoroisopentyl) (iso 5
hexyf)ammoniuml'--pentafluoronaphthyl--I(perfluorophenyi(perfluoronapthy1)
(perfluoroinde- nyl)aluminate]'/diphenylmethyl (cylcopentadienyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimelhyl;  1((methyl(triethylsilyi)))
(hexyl)ammonium]~-pentaflucrofluorenyl-[(2,3,5-
trifluorophenyl(tetrafluoroindenyD
(trifluoroindenyDboralel-idiphenylmethyI (cylcopentadienyl) (2,7-di-
t-butyl-fluorenyl) hafnium dimethyl; (bis(1,2-difluorohexyl)
phosphonium]--2,3-difluorophenyl 10
1(2,3,4-trifluorophenyi(perfluorophenyl)
(2,4-difluorophenyl)borater/criphenylmethyI (cylcopentadi- enyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl; [(ethyl(trimethylsilyl))
(ethyl(tr'iethylsilyi))ammoniuml*--pernuorof)uorenyl--1(2,3-difluorophenyl
(2,4-difluorophenyl) (per- fluorobiphenyl)borale]'/diphenylrnethyI
(cylcopentadienyl) (2,7-di-t-butyl-fluorenyl) hafnium dimethyl;
(bis(heptyl)
phosphoniuml'--2,3,5-trifluorophenyl--I(perfluorcindeny](tetrafluorcindeny
l) (2,3,5 15 trifluarophenyl)borate]/diphenylmethyI (cylcopeniadienyl)
(2,7-di-t-butyl-fluorenyl) hafnium dimethyl;  [(me1hyl(tdethyIsilyI))
(peTfluoroethyl)ammonium]4-perfluoroindenyl--ibis(perfluorobiphenyl) (pen-
tafluoronaphthyl)l>oratel-/diphenylmethyI (cylcopentadienyl)
(2.7-di-t-butyl-fluorenyl) hafnium di- methvi: f(Dernoorohexvl)
(perfluoroeihvil ohosohoni, (perfluorcindenyl)borate]'IdiphenylmethyI
(cylcopentadienyl) (2,7-di-t-butyl-fluorenyl) hafnium &  20 methyl;
j(perfluoro-t-butyl)
(isopentyl)ammoniumj*--perfluorobiphenyl--[(perfluorophenyl(2,5-
difluorophenyl) (pentafluorofluorenyl)bOTate]-ldiphenylmethyI
(cyicopentadienyl) (2,7-di-t-butyl- fluorenyl) hafnium dimethyl;
[(perfluoro-t-butyl) (heplyl) phosphonium)~--perfluorophenyl-
j(perfluorobipheny)(perfluorofluofenyl)
(2,3-difluorophenyl)borale]/diphenylmethyI (cylcopentadi-
enyl).(2,7-di-t-butyl-fluorenyl) hafnium dimethyl; f(perfluoro-t-butyl)
(ethyl(trimethylsilyl))arsonium]* 25
2,3-difluorophenyl--I(penlafl,uoronaphthy](pernuoroindenyl)
(pernuorobiphenyl)boratej'  /dipheny[methyl (cylcopeniadienyl)
(2,7-di-t-bulyi-fluorenyl) hafnium dimethyl; [(I-butyl) (3-
methylpentyl)arsonium]'~--2,3,5-irifluorophenyl--[(3,4-difluoropheny)(perf
luorophenyl) (peFfluoroinde- nyl)borate]'/diphenylmethyl
(cylcopentadienyl) (2,7-di-t-bulyi-fluorenyl) hafnium dimelhyl; [(perfluo-
ropentyl) (pernuoromelhyl)
phosphoniumj*--tetrafluoronaphlhyl--[(perfluoronapthyf(2,3,5 30
trifluorophenyl) (2,3-difluc)rophenyl)gallinale]/diphenylmethyI
(cylcopentadienyl) (2,7-&t-butyl- fluorenyl) hafnium dimethyl;
f(ethyl(triethylsilyl)) (pentyl)ammonium]'-perfluoronaplhyl--
[(pentafluoronaphthyl(perfluoropyrenyo
(3,4-difluorophenyl)aluminale]-/diphenylmethyI (cylcopenia- dienyl)
(fluorenyl) hafnium dimethyl,
(bis(octyl)ammonium]'-2,3-difluorophenyi--[(2,4-
difluorophenyi(perfluoropyrenyl)
(perfluoroindenyl)aluminate]'IdiphenylmethyI (cylcopeniadienyo 35
(fluorenyl) hafnium dimethyl; [(phenyl) (me1hyl)
phosphoniLjm)*--pernuoropyreny~- [(trifluoroindenyl(pernuorofluorenyl)
(perfluorobiphenyl)aluminalel'/diphenylmethyI (cylcopenta&  enyl)
(fluorenyl) hafnium dimethyl; [(1,6-difluorohexyl)
(perlluoromethyDammonium]'- 



pernuorophenyl--I(pentaflucrofluorenyl(perfluorofluorenyl)
(2,3,4-Irifluorophenyl)borater  idiphenylmethyl (Cylcopenladienyl)
(nuorenyl) hafnium dimethyl; [(2,3,5-trifluorophenyD 40
(methyl)ammoniuml*--perfluoroindenyl--1(2,5-difluorophenyl(3,4-difluorophe
nyl) (perfluoroinde- nyi)boratel'/diphenylmethyl (cylcopeniadienyl)
(fluorenyl) hafnium dimethyl; [(ethyl) (3-
methylpentyl)ammonium]'--pernuorofluorenyl--I(teirafluoroindenyl(perfluoro
phenyl) (perfluoroinde 0 5 MAY 2005  WO 02136639 PCT/USOI/46187 -58-
nyl)borate]-/diphenylmethyl (cylcopenladienyl) (fluorenyl) hafnium
climethyl; [(ethyl(triethylsilyi))  (2,3,4,5-letyafluorophenyl)
phc)sphonium]*--perflUOTc)indenyl--lbis(perflUOToindenyl) (2,3,F~
trifluorophenyl)boratelldiphenylmelhyI (cylcopenladienyl) (fluorenyl)
hafnium dimethyl; j(pentyD
(butyl)ammoniumr--pernuoronapthyi--I(perliuorophenyl(2,5-difluorophenyl)
(2,3 5 difluorophenyl)boralel/diphenylmeihyI (cylcopeniadienyl) (fluorenyD
hafnium dimethyl; j(perfluoro- propyl)
(perfluorooctyoammonium]4--perflucTonapthyl--[(perfluorofluorenyl(3,4-difl
uorophenyl) (per- fluoronapthyl)borate]'/diphenylmethyI (cylcopentadienyl)
(fluorenyl) hafnium dimethyl; [(2,3,4,5- tetrafluorophenyl)
(perOuorohexyl) phosphonium]*--pentafluoronaphlhyl--
j(perfluoroindenyi(perfluoronapthyl)
(2,3-difluorophenyl)aluminatej-/diphenylmethyI (fluorenyl) (cy 10
clopentadienyl) hafnium dimethyl; 1(2,3,6,7-teirafluotooctyl)
(heptyl)ammoniumr--pernucrofluorenyl-
-[(perfluorobiphenyl(perfluorophenyl)
(2,4-diflucrophenyl)aluminaterldiphenylmethyI (fluorenyl) (cy-
clopentadienyl) hafnium dirnethyl; [(heply])
(hexyl)ammonium]*.--letrafluoronaphthyt--
Itris(pernuoroindenyl)aluminate]'/diphenylmethyI (fluorenyl)
(cyclopentadienyl) hafnium dimethyl;  j(perfluoroethyl)
(2,3,6,7-tetrafluorooclyl)ammonium]'-perfluoronapihyl 15
f(triflucroindenyi(pernuorcindenyl)
(perfluotopyrenyi)aluminate]'/diphenylmethyI (fluorenyl) (cyclo-
peniadienyo hafnium dimethyl; [(propyl)
(perfluorophenyl)ammonium]--perfluorofluorenyl-
[(perfluoronapthyl(perfluorofluorenyl)
(perfluoroindenyl)aluminater/diphenylmelhyI (fluorenyl) (cy-
clopentadienyl) hafnium dimethyl; 1(2,3,5-lrifluoropheny!)
(phenyi3ammonium]'--pelriu0topheriyl--
[(trifluoroindenyl(perfluoronapthyl)
(perfluorofluorenyl)borate]'/diphenylmethyI (fluorenyl) (cyclopen 20
ladienyl) hafnium dimethyl; I(butyl) (perfluoroisopentyl)
phosphonium)'--perfluorobiphenyl-- [(perfluoronapthyl(2,3-difluorophenyl)
(perfluorobiphenyl)boraie]'/diphenylmelhyI (iluoTenyl) (cyclo-
penladienyl) hafnium dimethyl; [(ethyl) (methyl)
phosphonium]'.-3,4-difluorophenyl-- [bis(perfluoroindenyl)
(2.5-difluorophenyl)borate]-ldiphenylmethyI (fluorenyl) (cyclopentadienyl)
haf- nium dimethyl; [(ethyl(trimethylsilyl))
(2,3,6,7-letrafluorooctyoammonium]*--perfluorophenyl 25
l(trifluoroindenyi(per-nuorobiph6nyl)
(3,4-difluorophenyl)borate]-/diphenylmethyI (fluorenyl) (cyclo-
pentaclienyl) hafnium dimethyl; I(elhyl(trimethylsilyl)) (perfluoropropyl)
phosphoniumj*-- perfluorophenyl-[(perfluoroindenyl(perfluorobiphenyl)
(pentafluoronaphthyl)borate]-ldiphenylmethyI  (fluorenyl)
(cyclopentadienyl) hafnium dimethyl; f(isopropyl)
(hexyl)ammonium]*-2,5-difluorophenyl- -I(perflucrophenyl(pernuoronaplhyl)
(perfluoroindenyl)borate]'IdiphenylmethyI (fluorenyl) (cyclopen 30
tadienyl) hafniurn dimethyl; j(perfluoromethyl)
(isohexyl)ammonium]'--pernuoronapthyl--[(2,5-
difluorophenyl(PeFfiUOTophenyl]l
(2,3,4-trifluorophenyl)borate]"/diphenylmethyI (fluorenyl) (cyclopen-
tadienyl) hafnium dime1hyl; j(pernuoropentyl)
(perflucro-t-butyl)ammonium]*--perfluorobiphenyl- 



1(3,4-difluorophenyl(pernuoronapthyo
(pernuorcindenyl)borate]/diphenylmethyI (fluorenyl) (cyclo- pentadienyl)
hafnium dimelhyl; [(pernucropropyl)
(3-methylpentyl)arsoniuml*-perfluorobipheny~ 35
[(2,3,4-trifluorophenyl(2,4-difluorophenyl)
(pernuorobiphenyl)borate]-/diphenylmethyI (fluorenyl) (cy- clopentadienyl)
hafnium dimethyl; [(ethy](triethylsilyl)) (perfluorooctyl)ammoniuml*--
perfluorobiphenyl-1(2,5-difluorophenyl(2,3-difluorophenyl)
(perfluoropyrenyl)aluminale]- /diphenylmethyl (fluorenyl)
(cyclopentadienyl) zirconium dimethyl;
(bis(perfluorophenyl)ammonium]*--I>erfluorobiphenyi-[(2,5-diflubrophenyl(3
,4-difiuorophenyl) (tri 40 fluoroindenyl)aluminate)-ldiphenylmethyI
(fluorenyl) (cyclopeniedienyl) zirconium dimethyl; [(3- methylpenM)
(methyl(tCiethylsityl)) phosphonium]*--perRuorophenyl--
j(perfluorophenyi(perfluoroindenyl)
(perfluorofluorenyi)borate)/diphenylmelhyI (fluorenyl) (cyclo 0 5 MAY 2005
WO 02/36639 PCT/USOI/46187 -59- pentadienyo zirconium dimethyl;
I(ethyl(triethylsilyi)) (3-methylpentyl)ammoniuml*-perfluoroindeny~-
-I(triflucroindenyl(perfluoronaplhyl)
(2,3-difluorophenyl)borale]-idiphenylmethyI (fluorenyl) (cyclo-
pentadienyo zirconium dimethyl; I(isohexyl)
(heptyl)ammoniumj'--perfluoroindenyl Ibis (perfluorophenyl)
(2,5-difluorophenyl)boiate]/diphenylmeihyI (fluorenyl) (cyclopentadienyl)
zir- 5 conium dimethyl; [Cisolhexyl) (ethyl(trimethylsilyl)) phosphoniUM]4
-perfluoronapthyl-- fbfs(perfluorofluorenyl)
(trffiuoroindenyl)borate]-ldiphenylmethyI (fluorenyl) (cyclopeniadienyl)
zirco- nium dimethyl; [Cisopentyl)
(isopropyl)ammonium]~--perfluoroindenyl--
[(perRuoronapthyl(pentafluorofluorenyi)
(pernuoroindenyl)borater/diphenylmethyI (fluorenyl) (cyclo- peniadienyo
zirconium dimethyl; f(perfluoroisopentyl)
(ethyl(trimethylsilyi))ammonium]4 10
pentafluorofluorenyH(2,3-difluoropheny](perfluoroindenyl)
(2,4-ditluorophenyl)borater  /diphenylmethyl (fluorenyl)
(cyclopentadienyl) zirconium dimethyl; j(pernuorcisopropyl)  (ethyl
(trimethylsilyi))ammoniumj*-perfluoroindenyl--[(perfluoropyrenyi(perfluoro
phenyD (2,4- dinuorophenyl)boratel'IdiphenylmefhyI (fluorenyl)
(cyclopentadienyt) zirconium dimethyl; f(perfluo- fomethyl)
(ethyl)ammonium3'--perfluoroindenyl--lbis(perfluorobipheny1)
(2,3-diflUDrophenyl)borater 15 idiphenylmethyl (fluorenyl)
(cyclopentadienyl) zirconium dimethyl; [(perfluorooctyl) (3-
methylpentyl)arsonium]'--perfluorophenyl--1(2,4-difluorophenyl(perfluorofl
uorenyl) (tetraflucroinde- nyl)borate]'Idipheny[melhyl (fluorenyl)
(cyclopentedienyl) zirconium dimethyl; [(perfluorcoctyD
(elhyl,)ammonium]~--,perfluaro;)henvl--lbis(.Derfluoroindenvi)
(perRuorobiDhenvhborate]- Idiphenylmethyl (fluorenyl) (cyclopentadienyl)
zirconium dimethyl; [(phenyl) (t-butyl)ammonium]' 20
pernucrolluorenyl-l(perflucronapthy](2,5-difluorophenyl)
(perfluoroindenyl)boratel-/diphenyimethyI  (fluorenyl) (cyclopentadienyl)
zirconium dimelhyl; f(perguoropentyl) (me1hyJ)amrnoniumf-
perfluorofluorenyl--[(perfluoronapthyl(perfluoroindenyl)
(penlafluorofluorenyl)gailinatel- /diphenylmethyl (fluorenyl)
(cyclopentadienyl) zirconium dimethyl; [(phenyl) (heptyl)ammonium]'-
periluopopyrenyl-[(pentafluoronaphlhyl(letrafluoronaphthyl)
(3,4-difluorophenyl)gallinate)' 25 /diphenylrnethyl (fluorenyo
(cyclopentadienyi) zirconium dimethyl; J(hexyl) (ethyl(Irimethylsilyi))
phosphonium]'~-pentafluorofluorenyl--I(penlafluoronaphthyl(perfluoronapthy
l) (perfluorobi- phenyl)alurrfinate]'Ioxotris(trimethisilylmethyl)
vanadium; [(ethyl) (perf1uoromethy1)ammonjumj*w- 



letrafluoroindenyl--[(2,4-difluorophenyl(per-nuorofluorenyl)
(perfluorophenyl)borate]-/oxo- tTiS(trimeth1si1ylme1hy1) vanadium;
f(elhyl(triethylsilyl)) (perfluorohexyl) phosphonium)* 30
perfluotonapthyl-[(perfluoroindenyi(pernuoropyrenyl)
(pernuoTofluorenyl)borate]"loxo- iris(trimethlsilylmethyl) vanadium;
[(ethyl(trimethylsilyl)) (methyl(triethylsilyl))ammonium]'-
trifluoroindenyl-[bis(perfluorcindenyl)
(perfluoropyrenyl)boratel'/oxotris(trimethisilylmethyl) vana- dium,
f(elhyl(tTimethylsilyl))
(2,3,4,5-teirafluorophenyoarsonium]~--2,4-difluorophenyl-
[(teirefluoroindenyl(pernuorophenyo
(perfluorofluorenyl)borate]-/oxc)tris(trimethlsilylmethyo vana 35 dium;
J(heptyl)
(1,&difluorohexyl)ammoniumj*-pernuorophenyl--[bis(perfluorofluorenyl)
(pernuoro- indenyl)borate]-/o)cot(is(trimethisilylmethyl) vanadium;
f(heptyl) (pheny1)ammonjumj*-2,4- difluorophenyl
--I(pentafluoronaphlhyl(perfluoronapthyo (2,4-difluorophenyl)borate]-/Oxo-
tris(trimethlsilylmethyl) vanadium; [(perfluoroheptyl)
(methyl)ammonium]4--letrafluoroindenyi~
[(perfluoropheny](2,3,4-trifluorophenyi)
(2,3,5-Irifluorophenyl)boratel'loxotris(trimethlsilylmethyl) 40 vanadium;
[(perfluorooctyl) ((Methyl(iriethylsilyl)))
phosphonium]*--penluorobiphenyl- [(pentafluoronaphthyl(pernuorobiphenyl)
(2,5-difluorophenyl)bOTale)'/oxotris(Irimelhlsilylmethyl) va- nadium;
[(perfluorooctyl)
(ethyl(t(iethylsilyl))ammonium]*--2,4-difluorophenyl--1(2.5 0 5 MAY 2005
NVO 02/36639 PCT/USOI/46187 -60- difluorophenyi(pernLiorofluorenyl)
(pentafluoronaphthyl)borale]'/oxotris(t(imethlsilylmethyl) vana- dium;
f(perfluorophenyl) (ethyl(trimethylsilyl))ammonium)'--pernuoronapthyl-
[(perfluoropyrenyl(2,3,4-trifluorophenyl)
(perfluorofluorenyl)borale]'Io)cotris(irirnethlsilylmethyl) vana- dium;
f(perfluoropropyl) (ethyl (trimethylsilyi))ammonium]*--tetrafluoroindenyl-
5 j(perlluorobiphenyl(perRuoroindenyl)
(perfluorophenyl)borate]'/oxotris(t(imethisily[methyD vanadium;
(bis(perfluoropropyl)
phosphonium]*--pernuorofluorenyl--[(perfluoropyreny](trifluoroindenyl)
(3,4- difluorophenyl)boraterfoxotris(trimethlsilylmethyl) vanadium;
[(phenyl) (3-methylpenlyi)ammoniuml 4~
-perfluorofluorenyl--[(pentaflucrofluoreny](pernuoropyrenyl)
(pentafluoronaphthyl)boratello)co- tris(trimethisilyInnethyl) vanadium;
j(phenyl) (1,6-difluorohexyl)ammoniumr-perfluorofiuorenyl- 10
1(2,3,4-trifluorophenyl(perflucrobiphenyo
(pernuoronapthyl)boratelloxotris(irimethisilylmethyo vana- dium; [(propyl)
(pentyl)
phosphonium]4--perfluaronapthyl-[(perfluorophenyl(perfluorofluarenyl)
(per- fluoroindenyDborate]-/oxotris(trimethisily[methyl) vanadium;
[(methyl(trimethylsilyl)) (bu-
lyl)arnmonium]'--trifluoroindenyl--[(3,4-difluorophenyl(2,3,4-trifluorophe
nyl) (perfluorobi- phenyf)gailinater/oxotris(trimethisilylmelhyl)
vanadium; [(perfluoromethyl) fisopropyl)ammonium]'- 15
2,5-difluorophenyt-V4s(2,3,5-trifluorophenyt)gallinatel'toxolris(trimethls
itylmethyl) vanadium;  [(methyl(tfiethylsilyl))
(3-methylpentyl)arnmonium]*-2.3-difluorophenyt-
[(perfluotophenyl(trffluoroindenyl)
(2,3,4-trifluorophenyl)aluminate]'IpentamethyI cyclopentadienyl  titanium
isopropoxide-, [(penluurollexyl) k-pun.y.11
Itris(perfluorophenyt)aluminateT/pentamethyI cyclopentadienyl titanium
isopropoxide; j(perfluoro 20 phenyl)
(t-butyl)ammonium]*--penlafluoronaphthyl--1(2,3,4-trifluorophenyi(per.tafl
uoronaphthyl) (per.  fluorophenyl)aiuminatel'tpentamethyI cyclopentadienyl
titanium isopropoxide; j(2,3,5-Ififlucrophenyl)  ((methy](triethylsilyl)))
phosphonium]4--2,3,4-trifluorophenyl--[bis(perlluorophenyo (2,5.  



difluorophenyl)boratey/pentamethyI cyclopentadienyl titanium isopropoxide;
[(pentyl) (per-
fluoroisoi>entyl)ammoniuml~--penlafluofonaphthyl.-[(perfluorophenyl(pentaf
luoronaphthyl) (2,3 25 difluorophenyD~orateyipentamethyI cyclopentadienyl
titanium isopropoxide; j(phenyl)
(ethy)(trimethylsilyl))ammonium)*--perfluorophenyl--[(perfluorobiphenyi(pe
rfluorophenyl) (2,3,5- trifluoTophenyl)borate]-IpeniamethyI
cyclopentadienyl thanium isopropoxide; [(phenyl) (hep-
tyl)ammonium]4--perfluoronapthyl--I(perfluorofluorenyl(2,3,4-trifluorophen
yl) (pentafluoronaph- Ihyl)bOT&te]'JpentamethyI cyclopentadienyl titanium
isoptopoxide; J(penlyl) 30 (ethyl
(trimethylsi~yl))ammonium]*--perfluorobiphenyl--[bis (pernuoroindenyl)
(pernuoronap~  lhyl)gailinateylpeniamethyl cyclopentadienyl titanium
isopropoxide; i(perguoroethyl) (pernuo- romethyl)
phosphonium]'-perflucrophenyf--Itris(perfluorobiphenyl)gallinatej-/pentame
thyI cyclo- pentadienyl titanium isopropoxide; j(pernuoropropyo
(perfluoroethyl) phosphoniumr-
per-nuorobiphenyl--I(pernuoronapthy](perfluoroindenyl)
(pernuorobiphenyl)gallinate]-/peniamethyI 35 cyclopentadieny) titanium
isopropoxide; 1(me1hyl(trime1hylsily,D) (elhyl)ammoniumr-
perfluorophenyl-l(perfluoropheny](perfluoronapthyl)
(perfluorobiphenyl)aluminaler/pentamethyI  cyclopentadienyl 1ribenzyl
titanium; [(pernuorooclyl) (methyl(trimelhylsilyD)ammoniuml*-2,5-
diflucrophenyl-[(2,3-difluorophenyl(triflucroindenyl)
(2,3,4-trifluorophenyl)aluminate]/pentamethyI  cyclopentadienyl tribenzy]
titanium; [(OerflucroPhenyl) (perfluoroethyI)ammonium]*m 40
perflucronapthyl--[(perfluoronapthyl(16tTaflucroindenyl)
(tetrailUOTonaphihyl)aluminaleripeniamethyI  cyclopeniadienyl Iribenzyl
titanium; f(perflUOTO-t-bUtyl) (2,3,6,7-telrGfIuorooctyl)
phosphonium)4--3,4- diflucrophenyl-[(perfluoroindenyl(pentafluoronaphthyl)
(pernuoroflUOTenyl)aluminaterlpentamethyI 0 5 MAY 2005  WO 02136639
PCT/USOI/46187 -61- cyclopentadienyl tribenzyl titanium;
1(2,3,6,7-letraflucrooctyl) (isopropyl)ammonium]*-
perfluorophenyl--[(3,4-difluorophenyi(perfluoioindenyl)
(trifluoroindenyl)borate]'/pentamethyI cyclo- pentadienyl tribenzyl
titanium; (bis(3-methylpentyl)ammonium]'~--perfluorc)fluorenyl-
[bis(pernuorophenyl) (trifluordindenyl)borale]'IpentamethyI
cyclopentadienyl tribenzyl titanium; 5 i(ethyl(trimethylsilyo)
(pentyoammonium)'-Ietrafluoroindenyl--1(2,3,4-
trifluoropheny](per,fluoroindenyl)
(2,3-difluorophenyl)borate)-/pentamethyI cyclopentadienyl tribenzyl
titanium; ffheptyl) (perfluoro-l-butyf)arsonium]4--perfluorophenyl--1(2,5-
difluorophenyt(perfluorobiphenyt) (pernuorofluorenyi)boratel'lpentamethyI
cyclopentadienyt tribenzyl  titanium; f(isohexyl)
(methyl(tdethylsiV))ammonium)~--trifluoroindenyl 10
[(perfluorofluorenyl(tetraf)uoroindenyl)
(pernuoronapthyl)boraterlpentamethyI cyclopentadieny)  tribenzyl titanium;
(bis(perfluorophenyl)ammonium]*--perftuorobiphenyl--[bis(perfluoroindenyl)
(2,3,4-trifluorophenyl)boratej-lpentamethylcyclopentadienyltribenzyI
titanium; l(t-butyl) (perfluoro-
ethyt)ammonium]'--perfluoronapthyl--[bis(perfluorobiphenyl)
(2,4-difluorophenyl)boratel  lpentamethyl cyclopentadienyl t6benzyl
titanium; 1(1,2-difluorohexyl) (1,6-difluorohe)(yl) phospho 15
nium]4--2,4-difluorophenyl--I(perfluoropyrenyl(trifluoroindenyl)
(penlafluorofluotenyl)aluminale]'  /pentarnethylcyclopentadienyl titanium
trimethyl; [(ethyl(triethylsilyl)) (pernuorobutyl)ammoniuml*-
perfluoronaplhyl--I(perfluorobiphenyl(pernuorophenyl)
(pentafluarofluorenyl)aluminate]'  



/Dentamethvlcvclot)entadienvl titanium trimpthyl, r
methyl(trim.pthylsilyl)l (i~~hpy~.R
2,3-difluorophenyl--I(perRuctobiphenyl(2,3,5-tr'ifluorophenyl)
(perflucronapthyl)aluminate] 20 /pentamethylcyclopentadienyi titanium
trimethyl; I(ethyl(triethylsilyl)) (propyl)ammonium]'-
perfluoroindenyl--I(perfluorophenyi(peffluoroindenyl)
(peFfluoronapthyl)boTaler  lpentamelhylcyclopentadienyl titanium
trimethyl; (bis(ethyl(trimethylsilyl)) phosphoniumj*--
perftuarofluorenyl-[(perfluofoindenyi(perfluoronapthyl)
(2,4-difluorophenyl)bofate]- /pentamethylcyclopenladienyl titanium
trimethyl; J(hexyl) (meihyl)arsoniumf--perfluorofluorenyl 25
[(2,3,44rifluorophenyi(pentafluoTonaphthyl)
(perfluorofluorenyl)borate]-/peniamethylcyclopentadienyI  titanium
trimethyl: l(isohexyl)
(isopropyl)ammoniumj'--perfluoroindenyl--I(perfluorobiphenyl(3,4-
difluorophenyl) (tetrafluoronaphthyl)boralel'lpentamethylcyclopentadienyI
titanium Irimelhyl;  [(rnethyl(triethylsilyl)) (butyl)
phosphonium]*--trifluorcindenyl--ftris(perfluorophenyl)borater
/peniamelhylcyclopeniadienyl titanium trimethyl; i(methyl(triethylsilyl))
(perfluoroethyl)arsc)nium]*- 30
per-nuoroindenyl--I(perfluorofluorenyl(3,4-difluorophenyD
(pernuoronapthyl)borater  lpentemethylcyclopentadienyl titanium trimethyl;
J(oclyl) (perfluoro-t-bulyDarnrncniurn]~-
penlafluorofluorenyl--lbis(2,3,5-irifluorophenyo
(perfluoroindenyl)borate]'  /pentamethylcyclopeniadienyl titanium
trimethyl; [(penlyl) (1,2-difluorohexyl)ammonium]4-
pernuoronapthy~-[(perf)uoropyrenyl(trifluoroindenyl)
(perfluorophenyl)borater 35 /pentamethylcyclopentadienyl titanium
trimethyl; [(perfluoroheptyl) (perflucrooctyoammonium]'--
perfluoroindeny~-lbis(pernuorobiphenyl)
(2,3,4-trifluorophenyl)borele]/pentemethylcyclopentadienyI  titanium
trimethyl; j(peffluoroisopenlyl) (melhy](triethylsilyl))
phosphoniuml'--perfluotonapthyi-- [bis(perfluorophenyt)
(2.4-difluotophenyl)borateTIpentamethyicyclopentedienyI titanium
trimelhyl:  j(perfluoroisopentyl)
(isopentyl)ammoniumr--perfluorofluor.eny~ 40
[(pentaflucronaphthyl(perfluorofluorenyl)
(perfluoropyrenyl)boratel-lpentamethylcyclopeniadienyI  titanium
Irimethyl; [(perfluoropropyD
(perfluorooctyj)ammoniuml*--2,3-difluorophenyl [(per
fluorophenyl(perfluorobiphenyl)
(pentaflucronaphthyi)botate]'IpentamethylcyclopeniadienyI 0 5 MAY 2005  WO
02/36639 PCT/USOI/46187 -62- titanium trimethyl; j(perfluoropropyl)
(3-methylpentyl)ammonium)~--perfluorofluorenyl-
[(perfluorc)fluorenyi(perfluoroindenyl)
(pernuorobiphenyl)boralel-lpentarnelhylcyclopentadienyI tita- nium
Irimelhyl; 1(2,3,4,5-tetrafluorophenyl)
(3-methylpenlyl)ammonium]~--2,3,4-trifluorophenyl-- [bis(perfluorcindenyl)
(perfluarophenyl)gailinate]-/penlamethylcyclopentadienyI titanium
trimethyl; 5 [Cisohexyl)
((methyl(triethylsilyi)))ammonium]*~-perfluorofluorenyl-
f(pernuotofluorenyl(trifluc)roindenyl)
(perfluorobiphenyl)gallinaterlpentamelhylcyclopentadienyI tita- nium
trimethyl; [((methyl(triethylsilyl)))
(isopropyl)ammonium]*--perfluorofluorenyl-
[(perfluoronapthyl(perfluorobiphenyl) (perfluorophenyl)aluminatel'
Isilacyclobu tyl(letramethylcyclopentadienyl) (n-propylcyclopeniadienyl)
zirconium dimethyl;  10 [((methy](triethylsilyl))) (octyl)
phosphonium]4--trifluorcindenyl--[(2,5-difluorophenyl(2,3- difluarophenyl)
(perfluorophenyl)aluminate]'Isilacyclobuty](tetramethylcyclopentadienyo
(n- propylcyclopentadienyl) zirconium dimethyl; f(ethy](Itimelhylsilyl))
(3-methylpentyl)amrnonium]*- 



perfluorofluorenyl--[(2,5-difluorophenyl(perfluorofluorenyl)
(perfluoronapthyl)aluminate]- /silacyclobutyl(letramethylcyclopentadienyo
(n-propylcyclopenladienyl) zirconium dimethyl; 1(methyl) 15
(pernuorooctyl)
phosphc)nium]'--triflUCTOindenyl--[(perfluoroindeny](3,4-difluorophenyl)
(perfluoro- napthyl)aluminater/silacyclobuiyl(letramethylcyclopentadienyo
(n-propylcyclopentadienyl) zirconium  dimethyl; j(perfluoromethyl)
(methyl(trimethylsilyD)ammoniumr--pernUoTofluOteny~-
f(teirafluoronapnthyi(2,4-diriuorophenyi)
Isilacyclobutyl(letramelhylcyclopentadienyl) (n-propylcyclopenladienyl)
zirconium dimethyl; 1(3- 20 methylpentyl) (1,2-difluorohexyl)
phosphonium]'--perfluoronapthyl--I(penluoroindenyl(2.4- difluorophenyl)
(teirafluor6indenyl)borale]-/sitacyclobulyl(tetramethylcyclopentadienyl)
(n- propylcyclopentadienyl) zirconium dimethyl; [(ethyl)
(perfluoroisopropyl)ammonium]~-
trifluc)roindenyl--I(perfluorobiphenyl(3,4-diflUOTophenyl)
(perfluoroindenyl)boratel- Isilacyclobutyl(letramethylcyclopeniadienyl)
(n-propylcyclopentadienyD zirconium dimethyl; 25 J(ethyl(triethylsilyl))
(isohexyl)gmmonium3'-perfluoTonapthyl--I(tetrafluoraindenyi(pernuorobiphen
yl)  (perfluorophenyl)borale]'/silacyclobutyl(telramelhylcyclopentadienyD
(n-propylcyclopenladienyl)  zirconium dimethyl; I(elhyl(trimethylsilyi))
(isohexyi)arsoniumj*--letrafluoroindenyl-
i(perfluoronapthy)(penlafluoronaphthyl) (3,4-difluorophenyl)borater
lsilacyclobutyl(tetramethylcyclopentadienyl) (n-propylcyclopentadienyl)
zirconium dimelhyl; l(iso 30 hexyl)
(methyl)ammonium]4--perfluorobiphenyi-[bis(leirafluoroindenyl)
(2,5-difluorophenyl)boratel'  /silacyclobutyl(lelramethylcyclopentedienyl)
(n-propylcyclopentadienyl) zirconium dimethyl; [(per- fluoroisopentyl)
(isohe)cyl)ammonium)~--peFfluorobiphenyl-[(perfluorobiphenyl(pernuorofluor
enyl)
(2,5-diflucTophenyl)botalelisilacyclobuty)(letTameihylcyclopentadienyl)
(n-ioropylcycloi5entadienyl)  zirconium dimethyl; j(pernuorooctyl)
((methyl(triethylsilyl))) phosphonium]*--pernuoronaplhyl 35
l(tetrafluoronaphthyl(2,3,5-Irifluorophenyl)
(2,3,44rifluorophenyl)borate]_
/silacyclobutyl(tetramethylcyclopentedienyl) (n-propylcyclopentadienyl)
zirconium dimelhyl; J(per- fluorophenyl)
(heptyoammonium]*--pernuorobiphenyl--[(perfluoropheny)(2,5-diluorophenyl)
(per- fluoronapthyl)boTate]-/sitacyclobulyl(tetramethylcyclopentadienyl)
(n-propylcyclopenladienyl) zirco- nium dimethyl; f(methyl(trimethylsilyl))
(3-methylpentyl)ammonium]--perflucrofluorenyl 40
l(perflucrobiphenyl(perfluorophenyl) (2,4-difluorophenyl)gallinale]'
Isilacyclobutyl (tetra methylcyclopentadieny?) (n-propylcyclopentadienyo
zirconium dimethy); 1(1,2- difluorohexyl)
(perflucrophenyl)ammoniuml~--penlafluorofluotenyt 0 5 MAY 2005  WO
02/36639 PCT/USOI/40187 -63- l(per.fluoroindenyi(perfluoronapthyl)
(trifiuorc)indenyl)aluminate]-ftetra(bis(irimethylsilylmethyl)) zirco-
nium; [(methyl(triethylsilyo) (butyl)ammoni UM]4 --perfluorofluorenyl--
[(perfluoropheny](perfluoronapthyl)
(2,3,5-trifluorophenyl)aluminatej-/tetra(bis(trimethylsilylmethyl))
zirconium; f(t-bulyl) (perflucroiSOPTOPYI)
phosphonium]4--perfluorofluorenyl--ibis(perfluotonapthyl) 5
(tetrafluoronaphthyl)aluminate)-lietra(bis(trimethylsilylmethyl))
zirconium; [(3-methylpentyl) (perfluo-
rornethyoammonium]4--perfluorobiphenyl--lbis(perfluoroindenyl)
(pernuorobiphenyI)borate]- Itietra(bis(tr'imethylsilylmethyl)) zirconium;
f(hexyl) (1-bulyl)ammonium]~--perfluorobiphenyl- 



f(perflucrophenyi(perfluoronapthyl)
(perfluorob[phenyl)boralej-ltetra(bis(trimethylsilyimethyt)) zirco- nium;
J(rn ethyl(trimethylsilyl)) (pentyl)ammoniumr--perfluorobipheny~ 10
j(pernuorophenyl(perfluoroindenyl)
(2,3,4-trifluorophenyl)boralej'ttetra(bis(tr'imethylsilylmethyl)) zir-
conium; [(perflucrohexyl)
(methyl(triethylsilyl))ammonium]'--trifluoraindenyl-
i(perfluoroindenyl(letraflucroindenyl)
(perfluorobiphenyl)borale)"/tetra(bis(irimethylsilylmethyl)) zil-- conium;
(bis(perfluoromelhyl)ammonfumj'--tetrafluoronaphthyl--lbis(telrafluoronaph
thyD (perfluoro- fluorenyl)borate] - /letra(bis(trimethylsilylmethyl))
zirconium; f(perflucro-t-butyl) (2,3,4,5 15
tetrafluorophenyl)ammoniuml~--perfluoronapthyl--lbis(perfluorobiphenyl)
(3,4-difluorophenyl)borater  /tetra(bis(tr'imethylsilylmethyl)) zirconium;
J(phenyl) (pernuorophenyl)ammoniurnj'--perfluorophenyl-
l(trifluorcindenyl(2,3,4-trifluorophenyp
(perfluoronapthyi)boraie]"ttetra(bis(trimelhylsily[methyl)) zir- conium;
f(perf)uoropenlyl)
(ethyl(iriethvisilvl))ammoniuml4--Dernuorc~ohenvl-This(pernL)Otnfluc)renvj
I  (letrafluoronaphthyl)galiinate]-/tetra(Uis(tr'imethylsilylmelhyl))
zirconium; 1(1,2-difluorohexyo (per 20
fluorolsopentyl)arsonium]*--periluarophenyl--[(pernuorobiphenyl(perfluoron
apthyl) (3,4- difluorephenyl)aluminale) - /fetrabenzyl hafnium;
[(isopentyi) (2,3,4,5-letrafluorophenyl) phosphD-
niuml*--2,3,5-trifluorophenyl--[(perfluoroindenyl(tetrafluoroindenyl)
(2,3-diflucrophenyl)aluminatel- /telrabenzy) hafnium; j(perfluoroethyD
(ethyl(trimethylsilyl)) phosphonium]~--perguoroindenyl-
[(per,fluorofluorenyi(pernuorobiphenyl)
(pernuorophenyl)aluminatej-/IetrabenzyI hafnium; f(perfluo 25 romethyl)
(isohexyl)ammonium]--perfluorobiph
enyl--[(perflucrofluorenyi(perfluorobiphenyl) (per-
fluoroindenyl)alum[nate] - /tetrabenzyl hafnium;
J(2,3,6,7-letrafluorooctyl)
(methy)(tr'imethylsilyi))ammonium]'-perfluorofluoreny1--I(trifluoroindenyi
(peMuorobiphenyl) (per- fluoro'indenyDborate]"/Ietraben2yI hafnium;
1(3-methylpentyl) (2,3,4,5-tetrafluoyophenyl)ammoniumj'-
-perfluoronapthyl--1(2,3-difluoropheny)(perfluorobiphenyl)
(perfluorofluorenyl)borate]-/tetrabenzyI 30 hafnium; [(bulyo
(2,3,6,7-letrafluorooctyl)arsonium]4--trifluoroindenyl--[(2,3-
dffluorophenyl(perfluorophenyl)
(2,3,4-trifluorophenyl)borate)-tietrabenzyI hainium;
[(methyl(irimethylsilyi))
(2,3,4,5-tetrafluerophenyl)arnmonium]'--perfluorobiphenyl-
[(perfluorophenyl(pernuoroindenyl) (perfluoronapthyl)boratej"/teirabenzyI
hafnium; j(perfluorobutyl)
(3-methylpentyl)ammonium]'--pernuoropyrenyl--[(2.4-difluorophenyi(2,3-difl
uorophenyo (pernuoro- 35 fluorenyl)borate]"Iteirabenzyl hafnium;
[(perfluoroethyl) (1,6-difluorohexyl) phosphoniurn]*-
perfluorobiphenyl--I(perfLuoropyrenyl(2,3,5-irifluorophenyl)
(perfluoroindenyl)boratej-/telTabenzyI  hafnium; [(perfluoroisopropyl)
(pernuoroheptyl)ammonium]4--pentafluoronaphthyl-
[(triguoroindenyi(peniafluorcnaphthyl)
(pernuoronapthyl)borate)-/teirabenzyI hafnium; [(perfluoroiso- propyl)
(isohexyl)ammonium]'--perfluoroindenyl--[(2,3,5-triflu.0rophenyl(2,3,4-tri
lluotophenyl) (per 40 fluorob'iphenyDboiale)"/IetrabenzyI hafnium;
l(octyl) (2,3,4,5-tetrafluorophenyt) phosphonium]4-
2,3,5-trifluorophenyl-fbis(perfluorobiphenyl)
(perfluorophenyl)gallinatel-itelrabenzyI hafnium: [(pen- lyl)
(pernuorohePY)ammoniUM14--perfluorophenyl--I(per
fluoronapthyl(pentefluorofluorenyl) (3.4 0 5 MAY 2005  NVO 02/36639
PCT/US01146187 -64- difluorophenyl)gallinater/tetrabenzyI hafnium;
f(perfluorohexyl) (heptyl)arsonium]'-perfluoropyrenyl-
-[(perfluoroindenyl(perfluoropyrenyl)
(pentafluorofluorenyl)gallinaterttetrabenzyI hafnium;  



[(ethyl(trimethylsilyl))
(heptyl)ammonium]4--perfluoroindenyl--[(perfluorobipheny](perfluorophenyl)
(pentafluoronaphthyf)aluminate]-ItetrabenzyI titanium; [(jsopentyl)
(phenyl) phosphoniumj' 5
pentafluorofluorenyl--I(perfluorobiphenyi(perfluoronapthyl)
(perfluorofluorenyl)aluminate]- /tetrabenzyl titanium; [(hexyl)
(pernuoroheptyl) phosphonium]*--perfluoronaplhyl-
j(perfluoronapthy](perfluorophenyl)
(2,3,5-trifluorophenyDboratel-tietrabenzyI titanium; f(isohexyl)
(propyl)arsoniumr-2,3,4-triflucrophenyl--I(perfluoropheny](2,3,4-Irifluoro
phenyl) (pentafluorofluore- nyl)borate]'/tetrabenzyl titanium;
f(perfluoroethyl) (elhy](trielhylsilyi))ammonium]~-2,4 10
difluorophenyl-[(perfluoropheny](3,4-diflucrophenyl)
(pentafluorofluorenyl)borate]-itetrabenzyI fita- nium; [(perfiuorohexyl)
(perfluoropropyl)ammonium)*-perfluorophenyl-
j(perfluoroindenyl(perfluorobiphenyl)
(perfluorofluorenyl)borale]'ItetrabenzyI titanium; f(perfluoropro- pyl)
(isopropyl)ammonium]~-perfluoronapthyl-[bis(pentafluorofluorenyl)
(perfluoroindenyi)boraier  /tetrabenzyl titanium; f(perfluoro-t-butyl)
(isohexyl)ammonium]-perfluorobiphenyl 15 f(pernuoropheny](pernuoroindenyl)
(pentafluoronaphthyl)borale]/tetrabenzyI titanium; j(pernuoro-t- butyD
(methyDammonium]'~-pernuoFofluorenyl--I(perfluorobiphenyl(tetrafluoronapht
hyl) (perfluoro- napthyoborate]'ttetrabenzyl titanium;
[(1,6-difluorohexyl) (2,3,4,5-teirafluorophenyl) phosphonium]*-
perfiuorophenyi--I(pentafiuovofluoreriyi(peip-juorofiuc)teriyi)
(3,4-difiucFrjpii-~,-i,y*~')-o."Uriii'TtZ,,E'j /tetrabenzyl zirconium;
[(heptyl) (2,3,4,6-tetrafluorophenyl)ammonium]"~-perfluorofluorenyl- 20
[bis(perfluorobiphenyl) (perfluoroindenyl)aluminate]'ttetrabenzyI
zirconium;
(bis(methyl)ammonium]'--2,3,5-trifluorophenyl--[bis(perfluoropyrenyl)
(perfluorophenyl)aluminate]'  /tetrabenzyl zirconium; [(perfluorobutyl)
(propyl)ammoniuml'--perfluorofluorenyl-
[(perfluorcindenyl(letraflucroindenyt)
(2,3,4-Irifluorophenyl)aluminate)-lietrabenzyI zirconium; J(per-
fluoromethyl)
((methyl(triethylsilyi)))ammonium]~--2,4-difluorophenyk-1(2,4 25
difluorophenyl(perfluoroindenyl) (perfluoronaplhyl)aluminate]-/tetrabenzyI
zirconium;  [((methyl(tHethylsilyl))) (isohexyD
phosphonium]~-2,3-difluorophenyl- [(pernuoronapthyl(tetrafluoroindenyl)
(perfluorophenyl)borale]-/tetrabenzyI zirconium: [(ethyl) (per-
fluorohexyl)ammonium)'--perfluoroindenyl--[(2,5-difluorophenyl(perfluorofl
uorenyl) (perfluoroinde- nyl)boralej-/IetTabenzy] zirconium;
f(ethyl(triethylsilyl)) ((methyl(triethylsilyl))) phosphoniumf~ 30
perfluorofluorenyH(triflucroindenyl(pentafluoronaphthyl)
(2,5-difluorophenyl)borale]'/IetrabenzyI  zirconium;
[(methyl(trimelthylsilyl))
(1,6-difluOFohexyl)ammonium]'~-~perfluorophenyl-
[(pentafluorofluorenyl(perfluorobiphenyl)
(perfluoroi)uorenyl)boTate]-ttetrabenzyI zirconium; [(per- flUOFobutyl)
(2,3,4,5-teirafluorophenyt)ammonium)~--penlafluorofluorenyl-
[(perfluoropheny](tetTafluoronaphthyl)
(2,3,5-t(ifluorophenyl)borate]-ttetrabenzyf zirconium; j(perfluo 35
romethyl)
(isohexyl)ammonium]*-pentafluorofluorenyl--I(pernuoropheny](3,4-difluoroph
enyl) (per- fluorobiphenyi)borate]'/tetrabenzyI zirconium;
[(methyl(trimethylsilyl)) (t-butyl)ammonium]*-
perfluovofluorenyl-1(3,4-dilluoropheny](perl7uoropyrenyl)
(perfluorcindenyl)gailinalelItetrabenzyI  zirconium; J(pentyl)
(methy)(trielhylsilyl))ammonium]*-I>erfluorobiphenyl-
f(pentafluorofluoreny)(perfluorofluorenyl)
(3.4-diflucrophonyl)gallinate]/tetrabenzyI zirconium; J(bu 40 lyl)
(perRuoro-t-butyl)ammonium]~--perfluoronapthyf--1(2,3-diflucrophenyl(2,4-d
ifluoro~henyl) (per- fluorofluorenyi)aiuminaiej'/tris(trimethyI silyl
methyl) niobium dichloride; f(ethy)(triethylsilyl)) (3-
methylpentyl)ammoniumj'--perflUDronapthyl--[tr'is(pernuorobiphenyl)alumina
le]'/tris(trimethyI silyl 



0 5 MAY 2005  WO 02/36639 PCTIUSOJI,16187 -65- methyl) niobium dichloride;
(bis(ethyl(iriethylsilyi))ammonium]'-perfluorofluoreny~-
[(perfluorobiphenyi(perfluorophenyl)
(2,3,5-trifluorophenyl)aluminate)-/tris(trimelhyI silyl methyl) nio- bium
dichloride; 1(3-methylpentyl)
(prc)pyl)ammonium]*--2,5-difluorophenyl--[(perfluoroindenyl(2,3,5-
trifluorophenyl) (perfluorobiphenyl)borate)'Itris(trimethyI silyl methyl)
njobium dichloride; 5 I(ethyl(triethylsilyD)
(hexyl)ammoniumr--perfluorobiphenyl-[(perfluoronapthyl(tetrafluoroindenyl)
(2,5-difluorophenyl)borate]'/tris(trimethyI silyl methyl) niobium
dichloride; [(ethyl(trieIhylslIyl)) (per-
fluorooctyl)ammoniUM,4__perfluorophenyl--Ibis(pernuoroindenyl)
(pernuorofluorenyl)borate]- ttris(trimethyl silyl methyl) niobium
dichloride; [(elhyl(triethylsilyi))
(methyl(ir'imethylsilyl))ammonium]'--pernuoronapthyl--[(perfluorofluorenyi
(perfluoroindenyl) (per 10 fluorobiphenyl)borate]'Itris(trimethyI s1lyl
methyl) niobium dichloride; [Cisohexyl) (perfluorcisopro-
pyl)ammonfum)~--pernuorobiphenyl-[(perfluoroindeny](2,3,4-trifluorophenyl)
(perfluoronap- thyl)borate]-ftris(trimelhyl silyl methyl) niobium
dichloride; [(perfluorobutyl) (2,3.4,5-
tetrafluorophenyl)ammonium]'-perflucroindenyl--I(perfluoropheny](2,5-diflu
orophenyl) (perfluorobi- phenyl)borate]'It(is(trimethyl-silyI methyl)
niobium dichloride; j(perfluoroethyl) (perflucrophenyt) 15
phosphonium]*--perfluoronapthyl--[bis(perfluorofluorenyl)
(perfluorobiphenyl)borate]"/tris(trimethyI  silyl methyD niobium
dichloride; [(perfluoroheptyl)
(ethy](trimethylsilyl))arsonium]*--perfluoroindenyl- [bis(pernuorophenyt)
(pernuoronapthyl)borate]'/Iris(trimethyI silyl methyl) niobium dichloride;
[(per- fluoromethvi)
(octvl)ammonium)~-pentelfll-fOTOnaphthyl--I(IneoLOronheny!tpenlafl,_.Cro~.
~hih,,IN 1'.,  fluorofluorenyi)boraley/fris(trimethyI silyl methyl)
nioblum dichloride; J(phenyl) (t-butyl)ammoniumr 20
perrluorobiphenyl--[bis(perfluo.rophenyl)
(pernucrofluorenyoborate]ttris(trimethyI silyl methyl) nio- biurn
dichloride; [(methyl(triethylsilyi))
(isohexyl)ammonium]4-tetrafluoronaphthyl-
[(perfluorobiphenyi(pentafluoronaphthyl)
(perfluoronapthyogallinate]-Itris(trimethyI silyl methyl) nio- blum
dichloride; [(3-melhylpentyl) (perflucrohexyl)ammonium)4--peduoroindenyl-
f(perRuorophenyl(2,3,5-trifluorophenyl)
(perfluoTonapthyl)aluminate)-itris(trimethylsilyfmethyl) tanta 25 lum
dichloride; j(perfluoroisopropyl) (perfluorooclyl)
phosphonium)~-2,3,4-trifluorophenyl ibis (perfluorobiphenyl)
(3,4-diflucrophenyDaluminate]/tris(tdmethylsilylmethyl) tantalum
dichloride;  [(1,6-difluorohexyl)
(perfluoroheptyl)ammonium]'-pernuorofluorenyl-[(perfluorofluoreny](2,3,4-
trifluorophenyl) (tetrafluoronaphthyl)boratel'Itris(trimethylsilylmethyl)
tantalum dichloride;  f(ethyl(trielhylsilyl))
((methyl(t(iethylsi]yD))ammonium]'--trifluoroindenyi--[(perfluorofluorenyl
(2,4. 30 difluorophenyl)
(tetrafluoroindenyl)borate]'ttris(trimethylsilylmethyl) tantalum
dichloride; [(hexyl)
(methyl(trimethylsilyi))ammonium]~--pernuorofluorenyl-l(pentafluoronaphthy
l(perlluorobiphenyl)
(3,4-difluorophenyl)boratej"/Iris(trimelhylsilylmethyl) tantalum
dichloride; f(ischexyl)  (elhyl(trimethylsilyl))
phosphoniumj*--perfluoronapthyl--[bis(pernuoronapthyl) (tetrafluoronaph-
thyl)borate)-ttris(trimethylsilylmethyl) tantalum dichloride; I(isohexyD
35
(ethyl(trimethylsilyl))ammonium]*--perfluoyobiphenyl--1(2,3,4-Irifluorophe
nyi(perfluorofluorenyl)
(tetrafluoroindenyl)borale]-tiris(trimelhylsilylmethyl) tantalum
dichloride; f(perfluoromethyl)
(methyl(trimethylsilyl))ammonium]*-perfluoroindenyl--[(ietrafluoroindenyl(
teiraflUOTonaphthyl) (per- 



fluorofluorenyl)boratel-/Iris(trimethylsilylmethyl) tantalum dichloride;
[(perflucro-t-butyl) (per-
fluorolsopentyl)arsoniuml~--tetrafluoronaphthyl--[(Ietrafluoroindeny](2,5-
difluorophenyl) (2,3,4 40
trifluorophenyl)borale]'Ilris(trimethylsilylmethyl) tantalum dichloride. 0
5 MAY 2005  WO 02/36639 PCT/USOI/46j87 -66- EXAINIPLES The following
examples are presented to illustrate the foregoing discus- sion. All
parts, proportions, and percentages are by weight unless otherwise indi-
cated. Where necessary, the examples were carried out in dry, oxygen-free
envi 5 ronments and solvents. Although the examples may be directed to
certain em- bodimerits of the present invention, they do not limit the
invention in any specific  respect. Certain abbreviations are used to
facilitate the description. These include  standard chemical abbreviations
for the elements and certain commonly accepted  abbreviations, such as: Me
= methyl, Et = ethyl, n-Pr = normal-propyl, t-Bu = 10 ter-fiary-butyl, Ph
= phenyl, pfp penlafluorophenyl, Cp cyclopentadienyl, Ind =  iDdenyl, Flu
= fluorenyl, TMS trimethylsily], TES = trietbylsilyl and THF (or  thf) =
letrahydrofaran. All molecular weights are weight average molecular weight
unless other- wise noted. Molecular -weights (weight average molecular
weight (Mw)) and  15 number average molecular weight (Mn) were measured
by. Gel Permeation Chro malography (GPQ using a Waters 150 Gel Permeation
Chromatograph equipped  with a differential refractive index (DRI) and low
angle light scattering (LS) de- tectors. The GPC instrument was calibrated
using polystyrene standards. Samples  were run in 1,2,4-trichlorobenzene
(135'C) using three Polymer Laboratories PC 20 Gel mixed B columns in
series. This general technique is discussed in "Liquid  Chromatography of
Polymers and Related Materials III... J. Cazes Ed., Marcel  Decker, 1981,
page 207. No corrections for column spreading were employed;  but data on
generally accepted standards, e.g. National Institute of Standards and
Technology Polyethylene 1475, demonstrated a precision with 0.2 units for
25 Mw/Mn as calculated from elution times. Synthesis of BrC6F4-N(CH2CH2)2:
Two grams of pyrrolidine were added  to a solution of
peDtafluorobiomobenzene (9 grams) in DMSO. The reaction  mixture was
stirred and warmed to 55* C for I hour. The reaction vessel contents  of
the reaction were added to a mixture of water, ice and 5% NaHS04. Two hun
30 dred milliliters of diethyl ether were added to this mixture. The
layers were sepa- rated. Then, the aqueous layer was extracted once more
with 100 milliliters of  diethyl ether. All organic layers were combined
and dried with MgS04- MgS04 0 5 MAY 2005  WO 02/36639 PCTIUSOI/46187 



-67- was filtered off and the solvent Was removed. This procedure left a
while crystal- line product. Diethyl ether recrystallization gave pure
product: yield = 5.25  grams, 63%. 19F NMR (CDC13, 25* Q 5 -1 16.9 (m,
2F), -153.6 (in, 2F). 1H  NMR (Toluene-d8,250 C) 3 3.12 (m, 411), 1.33 (m,
411). 5 Synthesis of [Li(Et2O)2][(C6FS).3BC,6F4-N(CI12CH2)21: One
equivalent of  BuLi (2.0 milliliters, 2M) was added to a cold (-78* Q
SOlUIiOD Of  BrC6F4N(CH2CH2)2 (0.954 grams) in diethyl ether. The reaction
was stirred for  30 minutes. A 50:50 toluene:diethyl ether solution Of
(C6F5)3B (1.638 grams) was  added. The reaction was allowed to reach room
temperature. Trituration with 10 pentane gave an off-white solid. The 19F
NMR indicated a small amount of impu- rity. This impurity is likely
residual (C6F5)3B. These solids were used without  further purification.
The impurity was removed in a latter step (see next exam- ple): yield = 71
%. 'H NMR (CDC13, 25- C) 5 3.70 (q, SH), 3.58 (bs, 4H), 2.03  (bs, 4H),
1.26 (t, 12H). "F NMR (CDC13, 25' Q 5 -132.8 (m, 2F), -133.8 (m, 15 2F),
-134.6 (m, 4F), -158.4 (m, 2F), -167.6 (1,3F), -166.5 (m, 2F), -167.0 (in,
4F).  Synthesis Of (C6FS)3BC6F4-N(CH2CH2)2(H)-Metbod A: Anhydrous HCI  gas
was added to a methylene chloride solution of [Li(Et2O)2][(C6F5)3BC6F4-
N(CH2CH2)2]. The HCI was prepared in situ by adding concentrated sulfuric
acid  to sodium chloride and transferring the gas via cannula. The
solution turned yel-. 20 low during BCI addition. Precipitated LiCl was
filtered and the solvent was re- moved. The product was suspended in a
metbylene chloride/pentane mixture, and  then this suspension was
filtered. Tbe product was a white powder: yield = 33%.  '9F NMR (CDC13,
250 Q 8 -12.9 (m, 2F), -128.9 (m, 4F), -129.5 (m, 2F), -147.5  (m, 2F),
-155.8 (t, 3F), -162.9 (m, 4F), -163.5 (m, 2F). 25 Method B: An excess of
concentrated, aqueous HCI was added to an aque- ous solution of
[Li(Et.20)2)[(C6F5)3BC6F4-N(CH2CH2)21. A precipitate formed  immediately.
This precipitate was collected and washed thoroughly with hexanes  and
dried under high Vacuum (104 torr, 80, C,' 16 hours). The product was
washed with very cold methylene chloride to yield a white crystalline
prod-act:  30 yield = 46 %. 0 5 MM 7005  WO 02/36639 PCTIUSOI/46187 -68-
Synthesis of LiC61-14-N(CH3)2: BuLi Was added to a 1:1 pentane:diethyl
ether solution of 4-bromo-N,N-dimithylaniline. The reaction was stirred
Over  night (16 hours). White precipitate formed. This precipitate was
filtered and  washed with cold pentane. The residual pentane was removed
under vacuum. 5 The solid was characterized by 'H NMR. 8.8 (d, 2H), 6.82
(d, 21-1), 2.75 (s, 614):  yield = 61%. 



Synthesis of [Li(Et2O)211(C6F.5)3BC6H4-N(Cf-13)21: A pentane solution of
(C6F5)3B was added to a pentane suspension of LiC6H4-N(CH3)2- The Product
appeared as a white precipitate. The reaction was stirred over two and one
half 10 days. The product was filtered and washed with pentane. The
product was char- acterized by H, B, and F NMR. Synthesis Of
(C6F5)3BC6H4-N(CH3)2(H): Method A (see above) was used  to make this
zAitterion. Polymerization reactions: The copolymerization of ethylene and
propyl- 15 ene were carried out in a 2-liter, continuous reactor operating
at 100' C.
Dis(triethylsilyl-4-phenyl-I)melhylene(2,7-(di-t-butyl)fluoici3y])-(cyclop
entadi- enyl)bafhjum dimethyl was the catalyst. In all cases, the
polymerization solvent  was heNanes, while the activation solvent was
toluene. Standard runs using  [B(C6F5)41[C6H5NMe2H1 as the activating
cocatalyst were cairied out prior to each 20 experiment to lest reactor
reproducibility. Standard run results are not given. For  each experiment,
two collections were taken. The grouping is as follows:  EXPERIMENT
RUN(TABLEI) ACTIVATOR 1 1,2 (C6F5)3BC6F4-N(CH2CH2)2(H)  2 3,4
(C6F5)3BC6F4-N(CH2CH2)2(H)  3 5,6 (C6F5)3BC6H4-N(CH3).2(H)
Trioctylaluniinuin -was used as The scavenger in all runs (25 % wi). The
scavenger-catalyst mole ratios for These two reactions were less than 10.
The  25 polymers were precipitated with isopropyl alcohol and dried in a
vacuum oven at 750C. The ethylene percentages in the samples were
determined by FTIR (cali- brated to NMR), while the molecular weights were
measured by GPC. 0 5 MAY 2005  WO 02/36639 PCT/USI)1/46187 -69- Table 1.
Ethylene/propylene copolymerizations Run Activity % C2- in % C2= Mn MW
(g/O polymer converted 1 10667 77.5 60.6 2 7529 T875- ____4_3.-2 242-800
4-54500  3 ___T4_45 57.5 45.2  4 6240 58.5 --- ~0_- _8 __F8 720-7 3J3962
5 9166 56.1 37.6 1 6 8403 57.2 35.1 208446 399600  5 While certain
representative embodiments and details have been shown  to illustrate the
invention, it will be apparent to skilled artisans that various proc- ess
and product changes from those disclosed in this application may be made
without departing from this invention's scope, which the appended claims
define. 



All cited patents, test procedures, priority documents, and other cited
10 documents are fully incorporated by reference to the extent that this
material is  consistent with ibis specification and for all jurisdictions
in which such incorpora- tion is permitted. Certain features of the
present invention are described in terms of a set of  numerical upper
limits and a set of numerical lower limits. This specification dis- 15
closes all ranges formed by any combination of these limits. All
combinations of these limits are within the scope of the invention unless
otherwise indicated. 0 5 MAY 2005  -70 CLAIMS  A catalyst system
comprising a catalyst precursor that comprises a metal,  and a cocatalyst
compound that comprises: (a) a Group-] 3 anionic portion; (b) a cationic
portion capable of activating the catalyst precur- sor; and (c) a spacing
group, comprising two ends and a middle part  wherein the middle part
comprises a fluorinated ring moi- ety, connected to the Group-13 anionic
portion on one end  and connected to the cationic portion on the other
end. 2. The catalyst system of Claim I wherein the GToup-13 anionic
portion  comprises a Group-13 central atom with a multiplicity of the same
or dif- ferent fluorinated aryl ligands. 3. The catalyst system of Claim 2
wherein the Group- 13 central atom is bo- ron. 4. The catalyst system of
Claim 2 wherein the Group-13 central atom is alu- minum. 5. The catalyst
system of Claim 2 wherein the aryl portion of at least one  fluorinated
aryl ligand is any of pbenyl, naphthyl, bipbenyl, fluorenyl, or
antracenyl. 6. The catalyst system of Claim 5 wherein the aryl portion of
at least one  fluorinated aryl ligand is any of phenyl, naphthyl, or
biphenyl. 7. The catalyst system of Claim 2 wherein the aryl portion of at
least one  fluorinated aryl ligand is substantially fluorinated. 0 5 MAY
2005  -71 91. The catalyst system of Claim 7 vvbeTein the aTyl portion of
at least one  fluorinated aryl ligand is perfluorinated. 9 The catalyst
system of Clain) 3 wherein the ring moiety comprises a  



fluorinated homocyclic or beierocyclic, aromatic, multi-, or fused-ring
moiety. 10. The catalyst system of Claim 9 wherein the rin~- moiety is
fluoTiraled  phenyl~ napb1hyl, or biphenyl. 11. The catalyst system of
Claim 9 whereii) the ring inoiety is pcifluorinaled.  12. The catalyst
system of Claim I wherein The catiork portion is -PnR.2H+  wherein each
I,, are i7he same o2 different and are simple aD-),Is and Fn is N,  P~ oi-
As. The catalyst syslem of Claim 12 -wheiein the cationic portion is
-PnR~?w  Nv-herein each R axe the sa,-ne or different and aye simple
alkyls and Pn is N  Or P. 14. The catalyst sysiem of Claim 13 -wberein the
cotionic portion is -PnR,.Ir  -vvberein each R are the same or different
and are simple alkyls and PD is N.  15. The catalyst syslemi of Claim 14
wherein the distal end of one R connects  .o distal end of the other R to
form a ring. 16. The catalyst System of claim I vvheyein the caliorft
portion is selected  from silylium, trityl carbenium, GToup-12 metal,
anilinium, ammonium.  phosphonium. and arsonium Cations, and anilium,
ammonium, phospho- nium, and arsonium caiionic derivatives vvhereiD the
c2iionic derivatives  contain C1-8 hydrocarbyl, hydrocarbylsilyl, or
hydrocarbyl amine sub-  stituents for one or more calion hydrogen atoms. 0
5 MAY 2005  -72 17. The catalyst systern of clairn 16 wheyein the calionic
portion is selected  from anilium and ammonium cations; and anilium and
ammnonium cationic derivaii-ves containing CI-Cs hydrocarbyl, hy drocarbyl
si Iy 1, or hy- droczabyl-amine substituents on one or more cation
hydrogen atoms. 18. The catalyst system of claim I wherein The catalyst
precursor is selected  from a metallocene catalyst precursor, a bisamide
catalyst precursor, an  amine bisamide catalyst precursor, or a pyridine
bisamidc catalyst piecur- SOT. 39. An olefin polymerization method
comprising: (a) providing the catalyst system of claims I -18; (b)
combining the catalyst precursor with the cocatalyst to form  an activated
catalyst and a non-coordinating anion; and (c) supplying polymerizable
olefin to the activated catalyst.  20. A polyolefin prepared using the
catalyst sysiern of claim 1-3 8. 21. An article Of manufacture prepared
using a polyefin prepared using the  catalyst system Of claim I -18. 22. A
method of preparing the cocatalyst compound of claims 1-38 compris- 



ing: (a) combining a secondary amine or phosphine with a fluoro-
bbromoarene; reducing the prodeuct of step (a);  followed by (c) adding
tris(fluoroaryl)Tr (Tr - Group 13 element) to the reduced  product;  and
(d) adding hydrogen chloride gas to the mixture.  23. The method of Claim
22 wherein TT is boron. 0 5 MAY 2005  -73 24. The method of Claim 22
wherein the secondary amine is ia heterocyclic  arnine. 25. The method of
Claim 24 wherein the heterocyclic amine is pyrrolidine. 26. The method of
Claim 22 wherein the fluorobromoarene is a C6-C12 aro- matic compound. 27.
The method of Claim 22 wherein the aryl portion of the fluorobromoarene
is benzene, napbiha]eDe, or biphenyl. 28. The method of Claim 27 wherein
the fluorobromoareDe is pentafluoro- bromobenzene. 29. The method of Claim
22 wherein the fluorobTOMoarene is a perfluorinated  bromoarene. 30. The
method of Claim 23 wherein the aryl groups of the  tTis(fluoroaryl)borane
are independently fluorine-substituted phenyl,  naphthyl, or biphe.nyl
groups. 31. The method of Claim 30 wherein the aryl groups of the
tris(fluoroaryl)borane are perfluorinated. 32. The method of claim 31
wherein the tris(fluoroaryl)borane is  tris(pentafluorophenyl)borane. 33.
A method of prepolymerizing a catalyst system comprising:  (a) providing
the catalyst system of claims 1-18; (b) combining the catalyst precursor
and the cocatalyst to form  an activated catalyst and a non-coordinating
ion; 0 5 MAY 2005  ~4 (c) supplyling a controlled amount of olefin
monomer(s) to the  activated catalyst; and (d) collecting a prepolymerized
catalyst 34. A polymerization cocatalyst prepared with 4-BrC6F4-NR2,
wherein each R is independently selected from C1-C30 hydrocarbyl or  



hydrocarbylisilyl substituents. 35. The method of claim 22 wherein Tr is
boron. 




