
WO 01/42249 - I - PCT/US00/33590  OLEFIN POLYMERIZATION COCATALYSTS DERIVED
FROM GROUP-15 COMPOUNDS AND PROCESSES  USING THEM TECHNICAL FIELD This
invention relates to ionic catalyst systems, especially to  5
polymerization processes using ionic catalyst systems; to precursors for
ionic  catalyst systems comprising Group-l5-containing cations and
noncoordinating  anions; and to methods of use of
Group-l5-element-containing cations. BACKGROUND The term "noncoordinating
anion" (NCA) is now accepted  10 terminology in the field of olefin and
vinyl monomer polymerization, both by  coordination or insertion
polymerization and carbocationic polymerization. See,  for example, EP 0
277 004, U.S. patent 5,198,401, Baird, Michael C., et al., J.  Am. Chem.
Soc. 1994, 116, 6435-6436, U.S. patent 5,312,881, U.S. patent  5,668,234,
and WO 98/03558. The noncoordinating anions are described to 15 function as
electronic stabilizing counterions for essentially cationic metallocene
complexes that are active for polymerization. The term noncoordinating
anion as  used here applies both to truly noncoordinating anions and anions
that at most,  coordinate so weakly that they are labile enough to allow
for olefinic or acetylenic  monomer insertion. These noncoordinating anions
can be effectively introduced 20 into a polymerization medium, separate
from the organometallic catalyst  compound or premixed with the catalyst
prior to adding it to the polymerization  medium, as Bronsted acid salts
containing charge-balancing countercations. Both U.S. patent 5,198,401 and
WO 97/35893 specifically address  nitrogen-containing Bronsted acid cations
that are capable of abstracting a leaving  25 (labile) group on neutral,
organometallic transition-metal catalyst precursor compounds by donating a
proton to such labile groups, thus rendering the catalyst  precursor
compounds cationic and providing a compatible, counterbalancing
noncoordinating anion. U.S. patent 5,198,401 describes catalyst activator
compounds represented by the formula [(L'-H)+]d[(M')"'+Q1Q2 ...Q"]d- where
L' is 30 a neutral base, H is a hydrogen atom and [(M')'"+Q1Q2 . . .Q,'] is
a metal or  metalloid atom connected to a variety of ligands, preferably
where M is boron and  two or more of Q" are aromatic radicals, such as
phenyl, napthyl and anthracenyl,  each preferably fluorinated. L' is
illustrated with various trialkyl-substituted WO 01/42249 PCT/US00/33590
-2 ammonium complexes ar,d N,N-dialkylanilinium complexes. WO 97/35893
describes cocatalyst activator compounds represented by the formula [L*-H]+



[BQ'4] - where L* includes nitrogen-containing neutral Lewis bases, B is +3
boron, and Q is a fluorinated C1_20 hydrocarbyl group, preferably a
fluorinated 5 aryl group. The cocatalyst compounds are said to be rendered
soluble in aliphatic  solvents by incorporation of aliphatic groups, such
as long chain alkyl or  substituted-alkyl groups, into the Bronsted acid
[L*-H]+. Bis(hydrogenated- tallow-alkyl)methylammonium and
di(dicosyl)methyl-ammonium salts are  exemplified. 10 In view of the above
there is a continuing need for cocatalyst  activation compounds both to
improve industrial economics and to provide  alternative synthesis and
preparation methods of these cocatalyst compounds. In  particular, the
catalyst activation reaction by the above nitrogen-containing  cocatalyst
compounds can result in neutral amine compounds, L, by loss of the 15
hydronium atom, H+, in the activating protonation reaction. These L
compounds  are Lewis bases that may interact with the strong Lewis acid,
organometallic  catalyst cations, and may in some cases adversely interfere
with overall  polymerization kinetics. See in particular, EP 0 426 637,
where the use of  carbenium, oxonium, and sulphonium cations are taught for
replacement of Lewis 20 base amines with the suggestion that catalyst
poisons and undesirable residual  amines can thus be avoided. BRIEF SUMMARY
Embodiments of this invention address a process for preparing  polyolefins
from one or more olefinic monomers in which the olefins are  25 combined
with the reaction product of i) an organometallic catalyst compound and ii)
a cocatalyst complex comprising a fluoroaryl-ligand-substituted secondary
amine or phosphine and a Group-13-based noncoordinating or weakly
coordinating anion. The invention cocatalysts provide residual amine or
phosphine compounds with reduced basicity relative to those of the prior
art, as 30 well as noncoordinating or weakly coordinating anions for
organometallic catalyst  complexes that exhibit surprisingly high
polymerization activities. WO 01/42249 PCTIUS00/33590  -3 The term
noncoordinating anion as used here applies both to truly  noncoordinating
anions and coordinating anions that are less coordinating than  olefinic or
acetylenic monomers. These noncoordinating anions can be  effectively added
to a polymerization medium or premixed with an organometallic 5 catalyst
compound before adding it to the polymerization medium, as Bronsted  acid
salts containing the invention charge-balancing countercations. DETAILED
DESCRIPTION 



The invention provides a process for olefin polymerization in  which
Group-13 cocatalyst complexes and transition metal organometallic  10
catalyst precursor compounds can be combined to form active olefin
polymerization catalysts. After activation or essentially concurrent with
activation, the catalyst is exposed to suitable monomer that has accessible
olefinic, vinylic or acetylenic unsaturation. Using the general formula
[L-H]' [A]-, where [A]- is any anion 15 suitable for olefin polymerization,
the Lewis base compounds, L, of the invention  are typically based on
fluorinated amine compounds meeting the general formula  R';ArF-ER2 where
ArF is a fluoroaryl ligand, E is nitrogen or phosphorous, and  each R is
independently a C1-C20 linear or branched hydrocarbyl or  hydrocarbylsilyl
substituent. Additionally, the two R's may connect to form a 20 substituted
or unsubstituted, halogenated or non-halogenated, C2-C20  cycloaliphatic,
C2-C1o hyrodcarbyl or C2-C1o hydrocarbylsilyl. R' is a C1-C20  hydrocarbyl
or halogenated hydrocarbyl. Suitable fluoroaryl substituents on the
nitrogen atom can be substituted or unsubstituted phenyl, or biphenyl. The
substitutions can be on ring carbon atoms, or the ring carbon atom itself
can be 25 substituted, yielding a hetero-aromatic ring. Some embodiments
use a  perfluorinated aromatic ring. The R' substituent may be a linear or
branched,  fluorinated or unfluorinated alkyl or alkenyl substituent. Some
embodiments are  based on the following fluoroaryl-ligand-substituted
amines, ArF-NR2, where the  fluoroaryl ligand, ArF, may be a fluoro- or
perfluoro-substituted aryl. R represents 30 substituted or unsubstituted,
alkyl or cyclcoalkyl groups as defined above, which  may be selected
independently. Some embodiments employ the following cyclic  secondary
amines: N-pentafluorophenylpyrrolidine, N-para-nonafluoro WO 01/42249
PCT/US00/33590  -4 biphenylpyrolidine, N-tridecafluoroterphenylpyrolidine,
N-pentafluoro- phenylpyrrole, N-paranonafluorobiphenylpyrrole,
N-tridecafluoroterphenyl- pyrrole, N-pentafluorophenylpiperidine,
N-paranonafluorobiphenylpiperidine, N- tridecafluoroterphenylpiperi dine,
N-pentafluorophenylindoline, N-paranona 5 fluorobiphenylindoline,
N-tridecafluoroterphenylindoline, N-pentafluoro- phenylindole,
N-paranonafluorobiphenylindole, N-tridecafluoroterphenylindole,
N-pentafluorophenyazetidine, N-paranonafluorobiphenylazetidine, N-trideca-
fluoroterphenylazetidine, N-pentafluorophenyaziridine, N-paranonafluoro-
biphenylaziridine, and N-tridecafluoroterphenylaziridine. 10 Effective,
invention Group-13 cocatalyst complexes are, in some  embodiments, derived
from an ionic salt comprising a 4-coordinate, Group-13  



anionic complex, represented as: [L-H]+ [(M')Q1Q2 ...Q"] , where [L-H]+ is
defined above, M is one or more Group-13 metal or metalloid,  15 including
boron or aluminum. Each Q is a ligand effective for providing  electronic
or steric effects rendering [(M')Q1Q2 . . .Q,,]- suitable as a
noncoordinating or weakly coordinating anion (as that is understood in the
art). If  an anion is noncoordinating or weakly coordinating, it is
referred to in this  disclosure as substantially noncoordinating, which
means that it coordinates so 20 weakly that it is labile enough to allow
for olefinic or acetylenic monomer  insertion during a polymerization
reaction. Alternatively, a sufficient number of  Q can be chosen so that
[(M')Q1Q2 ...Q"]- as a whole is effective as an NCA.  Exemplary Q
substituents have from 4 to 20 carbon atoms in their fused or  unfused ring
systems, especially from 6 to 20. Q may be substituted. These 25
substitutions specifically include fluorinated aryl groups, perfluorinated
aryl  groups, and may include substituents other than fluorine
substituents, such as  fluorinated hydrocarbyl groups. Preferred
fluorinated aryl groups include C6-C18  aryl or alkylaryl groups such as
phenyl, biphenyl, napthyl and alkylated  derivatives thereof. The
disclosures of U.S. patents 5,198,401, 5,296,433, 30 5,278,119, 5,447,895,
5,688,634, 5,895,771, WO 93/02099, WO 97/29845, WO  99/43717, WO 99/42467
and copending U.S. application serial number  09/261,627, filed 3 March
1999, and its equivalent W099/45052 are particularly WO 01/42249
PCT/USOO/33590  -5 instructive as to suitable Q substituents and are
incorporated by reference for  purposes of U. S. patent practice. The
cocatalyst complex comprising a fluoroaryl-ligand-substituted  secondary
amine or phosphine and a Group-13-based noncoordinating or weakly  5
coordinating anion can generally be prepared by reacting a
fluoroaryl-ligand substituted amine compound as defined above with a strong
Bronsted acid to form  a protonated, fluoroaryl-ligand-substituted ammonium
cation counterbalanced  with the anionic conjugate base of the acid. The
resulting salt, [R';ArF-ER2- H]+[X]", is then reacted with a Group-1 or -2
salt comprising a suitable NCA as 10 described above, and the salt that now
comprises the Bronsted acid's conjugate  base and the Group-1 or -2 metal
is removed. For example, lithium  tetrakis(pentafluorophenyl)borate can be
combined with a protonated,  arylammonium chloride to yield a protonated
arylammonium tetrakis(penta- fluorophenyl)borate compound and LiCI, as a
byproduct. 15 One Q group or ligand may also be connected to a functional- 



group-containing metal oxide, metalloid oxide, or polymeric support. See,
for  example, U.S. patents 5,427,991 and 5,939,347, each incorporated by
reference  for purposes of U.S. patent practice. Suitable metal or
metalloid supports include  all metal or metalloid oxides. Some embodiments
use supports that have surface 20 hydroxyl groups exhibiting a pKa equal to
or less than that observed for  amorphous silica, i.e., pKa less than or
equal to about 11. Accordingly, any of the  conventionally known silica
support materials that retain hydroxyl groups after  dehydration will
function with the invention. Some embodiments employ  supports such as
metal-oxide, silica, silica-alumina, alumina, clay, talc, etc. Silica  25
particles, gels and glass beads are most typical. Polymeric supports
typically contain hydroxyl functional groups.  Additionally, other
functional groups may be employed including any of the  primary alkyl
amines, secondary alkyl amines, and others, where the groups are
structurally incorporated in a polymeric chain and capable of protonating
and 30 replacing one of the Group-13 anion's ligands. See, for example, the
functional- group-containing polymers of U.S. Patent 5,288,677, the
functionalized polymers  of U.S. patents 5,427,991 and the description in
U.S. application serial WO 01/42249 PCT/US00/33590  -6 no.09/277,339, filed
26 V arch 1999, and its equivalent W099/50311. See also  W098/55518 where
protonated ammonium salts are interspersed in polymeric  beads for
preparing supported olefin polymerization catalysts. All are  incorporated
by reference for purposes of U.S. patent practice. 5 Other known methods
for supporting catalyst systems that have a  NCA cocatalyst will also be
suitable for supporting this invention's catalyst  complexes. Thus, the
invention catalyst complexes may also be physically  deposited on or
affixed to appropriate support materials. See, for example, the  teachings
of WO 91/09882, WO 93/11172, WO 96/35726 and U.S. patents  10 4,463,135,
and 5,610,115. Transition metal olefin polymerization catalysts that are
useful  with this invention include those compounds useful in traditional
Ziegler-Natta  polymerization and metallocene compounds similarly known to
be useful in  polymerization, when the invention activators can activate
the catalyst precursors. 15 These typically include Group-3-11 transition
metal compounds in which at least  one metal ligand can be protonated by
the activators. Typically, those ligands  include hydride, alkyl and silyl,
and their lower-alkyl-substituted (C1-C10)  derivatives. Ligands capable of
being abstracted and transition metal compounds  comprising them include
those described in the background art, see for example 



20 US patents 5,198,401 and WO 92/00333. Syntheses of these compounds are
well  known from the published literature. Additionally, where the metal
ligands  include halide, amido, or alkoxy moieties (for example,
biscyclopentadienyl  zirconium dichloride) that are unabstractable using
invention cocatalysts, the  ligands can be converted into abstractable ones
through known alkylation 25 reactions with compounds such as lithium or
aluminum, hydrides or alkyls,  alkylalumoxanes, or Grignard reagents, etc.
See also EP-A1-0 570 982 for the  reaction of organoaluminum compounds with
dihalo-substituted metallocene  compounds before adding activating anions.
All documents are incorporated by  reference for purposes of U.S. patent
practice. 30 The patent literature contains additional descriptions for
metallocene compounds that comprise, or can be alkylated to comprise, at
least  one ligand capable of being abstracted to form a catalytically
active cation, e.g., WO 01/42249 PCT/US00/33590  -7 EP-A-0 129 368, US
patents 4,871,705, 4,937,299, 5,324,800 EP-A-0 418 044,  EP-A-0 591 756,
WO-A-92/00333, WO-A-94/01471 and WO 97/22635. Such  metallocene compounds
can be described for this invention as mono- or
biscyclopentadienyl-substituted, Group-3, -4, -5, or -6 compounds in which
the 5 ligands may themselves be substituted with one or more groups and may
be  bridged to each other, or may be bridged to the transition metal
through a  heteroatom. The size and constituency of the ligands and
bridging elements is not  critical to preparing invention catalyst systems,
but should be selected in the  literature-described manner to enhance
polymerization activity and yield the 10 desired polymer characteristics.
When bridged to each other, the  cyclopentadienyl rings (including
substituted cyclopentadienyl-based fused-ring  systems, such as indenyl,
fluorenyl, azulenyl, or their substituted analogs) will,  preferably, be
lower-alkyl-substituted (C1-C6) in the 2 position (with or without a
similar 4-position substituent in the fused-ring systems) and may
additionally 15 comprise alkyl, cycloalkyl, aryl, alkylaryl, or arylalkyl
substituents: the latter as  linear, branched, or cyclic structures
including multi-ring structures, for example,  those of U.S. patents
5,278,264 and 5,304,614. Those substituents should have  hydrocarbyl
characteristics and will typically contain up to 30 carbon atoms, but  may
be heteroatom-containing with 1-5 non-hydrogen/carbon atoms, e.g., N, S, 0,
20 P, Ge, B and Si. All documents are incorporated by reference for
purposes of  U.S. patent practice. Metallocene compounds suitable for
preparing linear polyethylene  or ethylene-containing copolymers (where
copolymer means formed from at least  



two different monomers) are essentially any of those known in the art, see
again 25 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. Selecting metallocene
catalysts for making  isotactic or syndiotactic polypropylene, and
corresponding catalyst syntheses, are  well-known in the art, both the
patent and academic literature, see for example  Journal of Organometallic
Chemistry 369, 359-370 (1989). Typically, those 30 catalysts are
stereorigid, asymmetric, chiral, or bridged-chiral metallocenes. See,  for
example, U.S. patent 4,892,851, U.S. patent 5,017,714, U.S. patent
5,296,434,  U.S. patent 5,278,264, WO-A-(PCT/US92/10066) WO-A-93/19103,
EP-A2-0 577 WO 01/42249 PCT/US00/33590  -8 581, EP-A1-0 578 838, and
academic literature "The Influence of Aromatic  Substituents on the
Polymerization Behavior of Bridged Zirconocene Catalysts",  Spaleck, W., et
al., Organometallics 1994, 13, 954-963, and "ansa-Zirconocene
Polymerization Catalysts with Annelated Ring Ligands-Effects on Catalytic 5
Activity and Polymer Chain Lengths", Brinzinger, H., et al.,
Organometallics  1994, 13, 964-970, and documents referred to therein.
Though many references  listed above are directed to catalyst systems with
alumoxane activators, the  invention activators can activate analogous
metallocenes provided that the halide-,  amide-, or alkoxy-containing metal
ligands (where occurring) are replaced with an 10 abstractable ligand, for
example, through alkylation reactions as described above,  and another
ligand is a group into which the ethylene group -C=C- may insert, for
example, hydride, alkyl, or silyl. All documents are incorporated by
reference for  purposes of U. S. patent practice. In some embodiments,
exemplary metallocene compounds have  15 the formula: LA LB Lc; MDE where,
L'`' is a substituted cyclopentadienyl or heterocyclopentadienyl ligand
connected to M. LB is a member of the class of ligands defined for LA, or
is  heteroatom ligand connected to M; LA and LB may be bridged together
through a 20 Group-14 linking group; Lc; is an optional neutral,
non-oxidizing ligand  connected to M (i equals 0 to 3); M is a Group-4 or
-5 metal; and D and E are,  independently, labile monoanionic ligands, each
connected to M, and optionally  bridged to each other, LA, or LB. D-M or
E-M can be broken by abstraction.  Likewise, a monomer or polymerizable
macromer can insert into D-M or E-M. 25 Labile ligands may be present in
reduced number or even absent. It is believed  that the
reduced-valence-state compounds will react to form a catalytically active
cation that is in fact substantially functionally equivalent to one made
from a  



structurally saturated compound. Non-limiting representative metallocene
compounds include  30 mono-cyclopentadienyl compounds such as
pentamethylcyclopentadienyltitanium  isopropoxide,
pentamethylcyclopentadienyltribenzyl titanium, dimethylsilyltetra- m
ethylcyclopentadienyl-tert-butylamido titanium dichloride, pentamethyl WO
01/42249 PCT/US00/33590  -9 cyclopentadienyl titanium trimethyl,
dimethylsilyltetramethylcyclopentadienyl- tert-butylamido zirconium
dimethyl, dimethylsilyltetramethyl cyclopentadienyl- dodecylamido hafnium
dihydride, dimethylsilyltetramethylcyclopentadienyl- dodecylamido hafnium
dimethyl; unbridged biscyclopentadienyl compounds such 5 as
bis(1,3-butyl,methyl cyclopentadienyl) zirconium dimethyl, pentamethyl-
cyclopentadienyl-cyclopentadienyl zirconium dimethyl, (tetramethyl-
cyclopentadienyl)(n-propylcyclopetadienyl)zirconium dimethyl; bridged bis-
cyclopentadienyl compounds such as dimethylsilylbis(tetrahydroindenyl)
zirconium dichloride and silacycIobutyl(tetramethyl
cyclopentadienyl)(n-propyl 10 cyclopentadienyl) zirconium dimethyl; bridged
bis-indenyl compounds such as di- methylsily-bisindenyl zirconium
dichloride, dimethylsily-bisindenyl hafnium di- methyl,
dimethylsilylbis(2-methylbenzindenyl) zirconium dichloride, dimethyl-
silylbis(2-methylbenzindenyl) zirconium dimethyl; and fluorenyl ligand-
containing compounds, e.g., diphenylmethyl(fluorenyl) (cyclopentadienyl) 15
zirconium dimethyl; and the additional mono- and biscyclopentadienyl
compounds such as those listed and described in U.S. patents 5,017,714,
5,324,800 and EP-A-0 591 756. All documents are incorporated by reference
for  purposes of U.S. patent practice. Representative traditional
Ziegler-Natta transition metal  20 compounds include tetrabenzyl zirconium,
tetra(bis(trimethylsilyl)methyl)  zirconium, oxotris(trimethylsilylmethyl)
vanadium, tetrabenzyl hafnium,  tetrabenzyl titanium,
bis(hexamethyl-disilazido) dimethyl titanium,  tris(trimethylsilylmethyl)
niobium dichloride, tris(trimethylsilylmethyl) tantalum  dichloride. The
important polymerization features for these compositions are the 25
abstractable ligand and the ligand into which the ethylene (olefinic) group
can  insert. These features enable ligand abstraction from the metal
compound and the  concomitant invention catalyst formation. Additional
organometallic compounds suitable as olefin  polymerization catalysts in
accordance with the invention will be any of those  30 Group-3-11 that can
be converted by ligand abstraction into a catalytically active cation and
stabilized in that active electronic state by a noncoordinating or weakly 



WO 01/42249 PCT/US00/33590  -10 coordinating anion that is displaceable by
an olefinically unsaturated monomer  such as ethylene. Exemplary compounds
include those described in the patent  literature. International patent
publications WO 96/23010, WO 97/48735 and  5 Gibson, et al., Chem. Comm.,
pp. 849-850 (1998), disclose diimine-based ligands for Group-8-10 compounds
shown to be suitable for activation and olefin  polymerization. See also WO
97/48735. Polymerization catalyst systems from  Group-5-10 metals in which
the active metal center is highly oxidized and  stabilized by low
coordination number, polyanionic ligand systems are described 10 in U.S.
patent 5,502,124 and its divisional U.S. patent 5,504,049. See also the
Group-5 organometallic catalysts of U.S. patent 5,851,945 and the
tridentate- ligand-containing Group-4-9 organometallic catalysts of
copending U.S.  application serial number 09/302243, filed 29 April 1999,
and its equivalent  PCT/US99/09306. Group- II catalyst precursor compounds,
activable with 15 ionizing cocatalysts, and useful for polymerization of
olefins and vinyl-group- containing polar monomers are described and
exemplified in WO 99/30822 and  its priority document, including U.S.
patent application Ser. no. 08/991,160, filed  16 December 1997. Each of
these documents is incorporated by reference for the  purposes of U. S.
patent practice. 20 U.S. patent 5,318,935 describes bridged and unbridged,
bisamido  catalyst compounds of Group-4 metals capable of polymerizing
a-olefins.  Bridged bis(arylamido) Group-4 compounds for olefin
polymerization are  described by D. H. McConville, et al., in
Organometallics 1995, 14, 5478-5480.  Synthesis methods and compound
characterization are presented. Further work 25 described bridged
bis(arylamido) Group-4 compounds that are active, 1-hexene  catalysts. See
D. H. McConville, et al., Macromolecules 1996, 29, 5241-5243;  see also
W098/37109. Additional compounds suitable in accordance with the  invention
include those described in WO 96/40805. Cationic Group-3 or  Lanthanide
metal complexes for olefin polymerization are disclosed in copending 30
U.S. application Serial number 09/408050, filed 29 September 1999, and its
equivalent PCT/US99/22690. The precursor metal compounds are stabilized by
a  monoanionic bidentate ligand and two monoanioni ; ligands and are
activable with WO 01/42249 PCT/US00/33590  -11 invention cocatalysts. Each
of these documents is incorporated by reference for  the purposes of U.S.
patent practice. 



Additional description of suitable organometallic catalyst precursor
compounds may be found in the literature, any of such will be suitable
where  5 comprising, or where capable of alkylation to comprise, ligands
abstractable from organometallic compounds. See, for instance, V. C.
Gibson, et al., "The Search  for New-Generation Olefin Polymerization
Catalysts: Life Beyond Metallocenes",  Angew. Chem. Int. Ed, 38, 428-447
(1999), incorporated by reference for the  purposes of U. S. patent
practice. 10 When using invention catalysts, particularly when immobilized
on  a support, the total catalyst system may additionally comprise one or
more  scavenging compounds. The term "scavenging compounds" as used in this
disclosure includes those compounds that effectively remove polar
impurities  from the reaction. All polymerization reactants can carry
impurities into the 15 reaction, particularly the solvent, monomer and
catalyst feeds. These impurities  degrade catalyst activity and stability.
Their presence can decrease or eliminate  catalytic activity, particularly
with ionizing-anion-precursor-activated catalyst  systems. These
impurities, or poisons, include water, oxygen, metal impurities,  etc.
Typically, impurities are removed from the reactants before the reactants
are 20 added to the reaction vessel, but some scavenging compound will
normally be  used during polymerization. The scavenging compounds will be
known organometallic  compounds such as the Group-13 compounds of U.S.
patents 5,153,157,  5,241,025, 5,767,587 and WO-A-91/09882, WO-A-94/03506,
WO-A-93/14132, 25 and that of WO 95/07941. Exemplary compounds include
triethyl aluminum,  triethyl borane, triisobutyl aluminum, methylalumoxane,
isobutyl alumoxane, and  tri-n-octyl aluminum. Those scavenging compounds
having bulky or C6-C20  linear hydrocarbyl substituents connected to the
metal or metalloid center interact  minimally with the active catalyst.
Examples include triethylaluminum and bulky 30 compounds such as
triisobutyl aluminum, triisoprenylaluminum, and long-chain
linear-alkyl-substituted aluminum compounds, such as tri-n-hexylaluminum,
tri-n- octylaluminum, or tri-n-dodecylaluminum. The scavenger that is used
with WO 01/42249 PCTIUSOO/33590  -12 invention catalysts is minimized to an
activity-enhancing amount and avoided  altogether if the feeds and
polymerization medium are pure enough. Invention catalyst complexes are
useful for polymerizing  monomers known to be coordination polymerizable
using metallocenes. Such  5 conditions are well known and include solution,
slurry, gas-phase, and high pressure polymerization. If invention catalysts
are supported, they will be  



particularly useful in the known operating modes employing fixed-bed,
moving- bed, fluid-bed, slurry, or solution processes conducted in single,
series, or parallel  reactors. Additionally, pre-polymerization of
supported invention catalysts can  10 control polymer-particle morphology
in usual slurry or gas phase reactions. Liquid phase (solution, slurry,
suspension, bulk phase or  combinations), in high-pressure liquid phase, in
supercritical fluid phase, or gas- phase processes employ different
invention catalyst system embodiments. Each  of these processes can also
function in singular, parallel, or series reactors. The 15 liquid processes
comprise contacting the described catalyst systems with olefin  monomers in
suitable diluents or solvents long enough to produce invention  polymers.
Both aliphatic and aromatic hydrocarbyl solvents can be used with the
invention processes. Hexane, cyclopentane, cyclohexane, and their alkylated
derivatives are particularly useful. Other exemplary solvents include
linear or 20 cyclic aliphatic hydrocarbons having from 4 to 20 carbon
atoms, preferably from  5 to 10 carbon atoms. Exemplary solvents also
include 6-to-12-carbon-atom  aromatic hydrocarbons. In bulk and slurry
processes, the catalysts typically  contact liquid monomer slurries. When
that is the case, the catalyst system is  usually supported. Gas-phase
processes typically use a supported catalyst and are 25 conducted in any
manner known to be suitable for ethylene polymerization.  Illustrative
examples may be found in U.S. patents 4,543,399, 4,588,790,  5,028,670,
5,382,638, 5352,749, 5,408,017, 5,436,304, 5,453,471, and 5,463,999,
5,767,208 and WO 95/07942. Each is incorporated by reference for purposes
of  U.S. patent practice. 30 In some embodiments, the monomers used with
the catalyst  compositions described in this disclosure include
2-20-carbon-atom olefins. In  other embodiment, olefin polymers prepared
with invention catalysts contain at WO 01/42249 PCT/US00/33590  -13 least
50 mol % of either ethylene or propylene. Thus, various ethylene or
propylene polymers can be made. Representative reaction temperatures and
pressure for different  embodiments are shown in Table 1. 5 TABLE 1:
Reaction Temperature and Reaction Pressure Embodiment Reaction Temperature
in "C  A < 220 B > 40  C < 250  D > 60  



Embodiment Reaction Pressure in bar E < 2500  F > 0.1  G <500  H < 1600  I
> 1.0  J > 0.001 Linear polyethylene, including high- and ultra-high
molecular  weight polyethylenes, including both homo- and copolymers with
other a-olefin  monomers or a-olefinic or non-conjugated diolefins are
produced by adding 10 ethylene, and optionally one or more other monomers,
to a reaction vessel under  low pressure (typically < 50 bar), at a typical
temperature of 40-250 C with  invention catalyst that has been slurried
with a solvent, such as hexane or toluene.  Other a-olefins such as C3-C20
olefins, diolefins, vinyl aromatics (such as styrene)  or cyclic olefins
function as monomers with some of this invention's 15 embodiments.
Polymerization heat is typically removed by cooling. Gas-phase
polymerization can be conducted, for example, in continuous fluid-bed,
gas-phase  reactors operated at 2000-3000 kPa and 60-160 C, using hydrogen
as a reaction  modifier (100-200 PPM), C4-C8 comonomer feedstream (0.5-1.2
mol%), and C2  feedstream (25-35 mol%). See, U.S. patents 4,543,399,
4,588,790, 5,028,670 and WO 01/42249 PCT/US00/33590  -14 5,405,922 and
5,462,999, which are incorporated by reference for purposes of  U.S. patent
practice. High-molecular-weight, low-crystallinity ethyl ene-a-olefin
elastomers (including ethylene-cyclic olefin and
ethylene-a-olefin-diolefin) can  5 be prepared using invention catalysts
under traditional solution polymerization processes or by introducing
ethylene gas into a slurry using a-olefin or cyclic  olefin or their
mixtures with other compounds or monomers as diluents, which  suspend
invention catalysts. Typical ethylene pressures will be between 10 and
1000 psig (69-6895 kPa), and the diluent temperature will typically be
between 40 10 and 160 C. The process can be carried out in a stirred-tank
reactor, or more than  one reactor operated in series or parallel. See the
general disclosure of U.S. patent  5,001,205 for general process
conditions. See also, international application WO  96/33227 and WO
97/22639. All documents are incorporated by reference for  description of
polymerization processes, metallocene selection and useful  15 scavenging
compounds. Other olefinically unsaturated monomers besides those
specifically  



described above may be polymerized using invention catalysts. For example,
styrene, alkyl-substituted styrenes, isobutylene and other geminally
disubstituted  olefins, ethylidene norbornene, norbornadiene,
dicyclopentadiene, and other 20 olefinically unsaturated monomers,
including other cyclic olefins, such as  cyclopentene, norbornene, and
alkyl-substituted norbornenes can all be  polymerized with invention
catalysts. See, for example, U.S. patents 5,635,573,  and 5,763,556.
Additionally, a-olefinic marchers of up to more than 1000 mer  units may
also be polymerized yielding branch-containing olefin polymers. 25
Invention catalyst compositions can be used as described above for
polymerization individually or can be mixed to prepare polymer blends with
other  olefin polymerization catalysts. Catalyst blend and monomer
selection allows  blend preparation under conditions analogous to those
using individual catalysts.  Polymers having increased MWD for improved
processing and other traditional 30 benefits available from polymers made
with mixed catalyst systems can thus be  achieved. WO 01/42249
PCT/USOO/33590  -15 Polyethylene homo- or copolymer may advantageously have
a  density of from 0.87 to 0.95. A density of at least 0.88, preferably at
least 0.90  and especially at least 0.915 may be used. The density may be
less than 0.94 and  preferably less than 0.925. The MI may vary from 0.1 to
10 and especially 0.5 to 5 8 to perform film formation in cast and blown
film processes. The propylene  homo- and copolymers may be made with
metallocenes that permit the formation  of isotactic, syndiotactic or
atactic sequences and may have an MFR of from 0.1  to 800 and a comonomer
content of from 0 to 15 mol % with melting points of  from 170 to 90 C,
where the polypropylene co-monomers may be selected from 10 one or more of
ethylene, C4-C12 a-olefins, and C5-C12 non-conjugated diolefins.  The
blended polymer formation can be achieved ex situ through  mechanical
blending or in situ with a mixed catalyst system. It is generally  believed
that in situ blending provides a more homogeneous product and allows  the
blend to be produced in one step. In in situ blending, more than one
catalyst is 15 combined in the same reactor to simultaneously produce
different polymer  products. This method requires additional catalyst
synthesis. It also requires that  the various catalyst components be
matched for their activities, the polymer  products they generate at
specific conditions, and their response to changes in  polymerization
conditions. 20 COMPOUNDS USEFUL IN TI IE PRACTICE OF TI US INVENTION
Exemplary Fluoroaryl-ligand-substituted Amines and Phosphines  



(1-fluorobiphenvl) (3-ethylheptyl) (ethyl)amine; (1-fluorobiphenvl) (butyl)
(fluoromethyl)amine: (1-fluorobiphenvl) (difluoromethvl)aminc:
(1-fluorobiphenvl) (methyl)  25 (perfluoroethyl)amine: (I-fluorobiphenvl)
(propyl) (hexvl)anune: (1-fluorobiphenvl) (methyl)  (hexafluorononvl)anune:
(1-fluorophenvl) (2-methvlpentvl) (perfluoroethyl)amine: (1-fluoro- phenvl)
(hexyl) (perfluoromethvl)amine: (1-fluorophenvl) (nonyl)
(perfluoroethvl)amine: (I- fluorophenvl) (methyl) (fluoromethvl)amine:
(1-fluorophenyl) (fluoromethyl) (butyl)amine; (]- fluorophenvl)
(perfluoroethyl) (methyl)amine: (1-fluorophenvl) (methyl)
(perfluorobutyl)amine: 30 (1-fluorophenvl) (hexyl) (perfluorobutvl)amine:
(1-fluorophenvl) (methyl) (propyl)amine: (23- difluorophenvl) (ethyl)
(fluoromethyl)amine: (2.3-difluorophenvl) (perfluorobutyl)
(fluoromethyl)amine; (2.3-difluorophenvl) (perfluoromethvl) (methvl)anune;
(2.3-difluorophenyl)  (nonyl) (perfluoroethyl)amine; (2.3-difluorophenyl)
(nonyl) (propvl)amine; (2.3-difluorophenyl)  (ethyl) (perfluorobutvl)amine;
(2,3-difluorophenvl) (nonyl) (propyl)amine; (2,3-difluorophenvl) 35
(perfluoroethyl) (2-methyl-5-propyl-heptvl)amine; (2.3-difluorophenvl)
(2-methylpentyl) WO 01/42249 PCT/US00/33590  -16 (perfluoroethvl)amine;
(2,3-difluorophenvl) (methyl) (2-methvlpentvl)anune; (2,3-difluorophenvl)
(propel) (hexvl)amine; (2,4-difluorophenvl) (perfluoromethyl)
(2-methvl-5-propyl-heptyl)amine:  (2,4-difluorophenvl) (3-ethvlheptyl)
(perfluoroethyl)amine; (2,4-difluorophenvl) (perfluoroethyl)
(fluoromethvl)amine; (2,4-difluorophenvl) (nonyl) (perfluorobutyl)amine:
(2,4-difluorophenvl) 5 (hexvl) (fluoromethvl)amine: (2,4-difluorophenyl)
(ethyl) (butvl)amine; (2,4-difluorophenvl)  (perfluoroethvl) (butyl)amine:
(2,4-difluorophenvl) (dimethyl)amine; (2.4-difluorophenyl) (ethyl)
(propvl)amine; (2,4-difluorophenvl) (2-methyl-5-propyl-heptvl)
(ethvl)amine: (2,4-difluorophenvl)  (methyl) (ethvl)amine;
(2,4-difluorophenvl) (3-ethvlheptvl) (hexvl)amine; (2,4-difluorophenvl)
(hexyl) (pcrfluoroethvl)amine; (2,5-difluorophenvl) (difluoromethyl)amine:
(2,5-difluorophenvl) 10 (perfluoroethyl) (fluorobutyl)amine;
(2,5-difluorophenvl) (propyl) (nonyl)amine: (2,5-difluoro- phenvl)
(2-methvipentvl) (ethvl)amine; (2,5-difluorophenvl)
bis(2,2,2-trifluoroethvl)amine; (2,5- difluorophenvl) (propyl)
(2-methyl-5-propel-heptyl)amine: (2,5-difluorophenvi) (butyl) (2-methyl-
5-propyl-heptvl)amine; (2,5-difluorophenvl) (propyl) (fluoromethvl)amine;
(2,5-difluorophenvl)  (perfluoroethyl) (ethvl)amine:
(2-methyl-6-perfluorometh vl-perfluorobiphenvl) (fluoromcthvl) 15
(fluorobutyl)amine: (2-methyl-6-perfluoromethvl-perfluorobiphenvl)
(fluoromethvl)  (methvl)amine:
(2-methyl-6-perfluoromethvl-perfluorobiphenvl) (hexyl) (methvl)amine: (2-
methvl-6-perfluoromethvl-perfluorobiphenvl) (methyl) (perfluoroethvl)amine:
(2-methyl-6- perfluoromethvl-perfluorobiphenvl) (perfluoroethvl)
(butvl)amine: (2-methyl-6-perfluoromethvl- perfluorobiphenyl) (butyl)
(perfluoroethvl)amine; (2-methyl-6-perfluoromethvl-perfluorobiphenvl) 20
(3-ethylheptyl) (perfluoroethvl)amine;
(2-methyl-6-perfluoromethyl-perfluorobiphenvl)  (perfluoromethvl)
(hexyl)amine: (2-methyl-6-perfluoromethvl-perfluorobiphenvl) (fluoromethyl)
(nonvl)aminc (2-methyl-6-perfluoromethvl-perfluorobiphenvl) (methyl)
(hexvl)amine: (2-methvl- 6-perfluoromethvl-perfluorobiphenvl) (hexvl)
(butvl)aminc: (2-methyl-6-perfluoromcthvl 



perfluorobiphenvl) (difluorobutvl)amine:
(2-methyl-6-perfluoromethyl-perfluorobiphenvl) (butyl)  25
(perfluorobutvl)amine: (2-methyl-6-perfluoromethvl-perfluorobiphenvl)
(dihexvl)amine; (2- methvl-6-perfluoromethvl-perfluorobiphenvl) (butyl)
(propvl)amine: (2-methyl-6-perfluoro- methvi-perfluorobiphenvl)
(fluoromethvl) (ethyl)amine; (2-perfluoromethyl-6-perfluorocthyl-
perfluorobiphenvl) (hexafluorononyl) (fluoromethyl)amine:
(2-perfluoromethyl-6-perfluoroethyl- perfluorobiphenvi)
(difluorobutyl)amine:
(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenvl) 30 (methyl)
(ethvl)amine: (2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenvl)
(3-ethvlheptyl)  (methvl)amine;
(2-perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl) (perfluoroethvl)
(fluoromethvl)amine; (2-perfluoromethwl-6-perfluoroethyl-perfluorobiphenvl)
(dihexvl)amine: (2- perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)
(pcrfluorobutvl) (butvl)amine: (2-perfluoro-
methyl-6-perfluoroethvl-perfluorobiphenvl) (perfluorobutyl) (butyl)amine;
(2-perfluoromcthvl-6 35 perfluoroethvl-perfluorobiphenvl) (perfluorobutvl)
(ethvl)amine: (2-perfluoromethvl-6-perfluoro- ethyl-perfluorobiphenyl)
(butyl) (methvl)amine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobi-
phenyl) (dipropyl)amine; (3-methyl-perfluorophenyl) (hexyl)
(perfluoroethyl)amine; (3-methyl- perfluorophenyl) (hexafluorononyl)
(fluoromethyl)amine; (3-methyl-perfluorophenyl) (ethyl) (2 WO 01/42249
PCT/USOO/33590  - 17 methylpentyl)amine; (3-methyl-perfluorophenyl) (ethyl)
(propyl)amine: (3-methyl-perfluoro- phenyl) (fluoromethyl)
(fluoroethvl)amine: (3-methyl-perfluorophenvl) (propyl) (fluoro-
methyl)amine; (3-methyl-perfluorophenyl) (hexyl) (perfluoroethyl)amine;
(3-methyl-perfluoro- phenyl) (butyl) (ethyl)amine;
(3-methyl-perfluorophenyl) (propyl) (fluoromethyl)amine; (3 5
methyl-perfluorophenvl) (hexyl) (propyl)amine;
(3-perfluoroethyl-trifluorophenyl) (propyl)  (fluoromethyl)amine;
(3-perfluoroethvl-trifluorophenyl) (hexyl) (perfluoroethyl)amine; (3-
perfluoroethyl-trifluorophenyl) (perfluoroethyl) (fluoromethvl)amine:
(3-perfluoroethyl-trifluoro- phenyl) (perfluorobuyl) (hexyl)amine;
(3-perfluoroethyl-trifluorophenyl) (ethyl) (perfluoro- butyl)amine;
(3-perfluoroethyl-trifluorophenyl) (dipropyl)amine;
(3-perfluoroethvl-trifluoro 10 phenyl) (methyl) (hexafluorononyl)amine;
(3-perfluoroethyl-trifluorophenyl) (perfluoroethvl)  (propyl)amine;
(3-perfluoroethvl-trifluorophenyl) (fluoromethyl) (butyl)amine;
(3-perfluoroet}ryl- trifluorophenvl) (perfluorobutyl)
(2-methvlpentvl)amine; (3-perfluoroethyl-trifluorophenvl)
(perfluoromethyl) (ethvl)amine; (3-perfluoroethvl-trifluorophenvl)
(perfluorobutvl) (propvl)amine;  (3-perfluoroethyl-trifluorophenvl)
(propyl) (butvl)amine: (3-perfluoroethyl-trifluorophenyl) 15
(hexafluorononvl) (hexyl)amine: (3-perfluoromethyl-trifluorophenvl)
(hexafluorononvl)  (butvl)amine; (3-perfluoromethyl-trifluorophenvl)
(fluoromethyl) (propyl)amine; (3-perfluoro- methvl-trifluorophcn_yl)
(ethyl) (2-methylpentvl)amine; (3-perfluoromethyl-trifluorophenyl)
(perfluorobutvl) (propyl)amine: (3-perfluoromethyl-trifluorophenyl) (ethyl)
(fluoromethyl)amine:  (3-perfluoromethyl-trifluorophenvl) (fluoromethyl)
(methyl)amine; (3-perfluoromethvl-trifluoro 20 phenyl) (propyl)
(ethvl)amine; (3-perfluoromethyl-trifluorophenvl) (butyl)
(perfluoroettryl)amine;  (3-perfluoromethyl-trifluorophenyl) (hexyl)
(fluoromethvl)amine: (biphenyl) (nonvl) (perfluoro- 



ethvl)amine: (biphenyl) (2-methyl-5-propel-heptyl) (pcrfluoroethvl)amine;
(biphenyl) (propyl)  (ethyl)amine. (biphenyl) (ethyl) (propyl)amine:
(biphenyl) (ethyl) (fluoromethvl)amine: (biphenyl)  (butyl) (ethvl)amine:
(biphenyl) (ethyl) (butvl)anune; (biphenyl) (fluoromethvl) (methvl)anune:
25 (biphenyl) (perfluoroethvl) (hexvl)amine; (biphenyl) (butyl)
(ethvl)amine; (biphenyl) (methyl)  (nonvl)amine; (biphenyl)
(2-methvlpentyl) (perfluorobutyl)amine; (biphenyl) (propel) (fluoro-
methvl)anune; (biphenyl) (perfluoroethvl) (propvl)amine: (biphenyl)
(perfluoromethvl)  (ethvl)amine: (biphenyl) (perfluoromethvl)
(propvl)amine: (biphenyl) (dimethvl)amine: (biphenyl)  (methyl)
(perfluorobutvl)amine: (biphenyl) (fluoromethyl) (3-ethvlheptvl)amine:
(biphenyl) 30 (methyl) (ethvl)amine; (biphenyl) (2-methvlpentyl)
(perfluorobutvl)amine; (biphenyl) (propyl)  (methyl)amine; (biphenyl)
(ethyl) (perfluoroethyl)amine; (biphenyl) (2-methyl-5-propyl-heptyl)
(perfluorobutvl)amine; (biphenyl) (fluoromethyl)
(2-methvl-5-propyl-heptvl)amine: (biphenyl)  (dimethvl)amine; (biphenvl)
(perfluoroethvl) (2-methyl-5-propyl-heptyl)amine: (biphenyl)  (propyl)
(perfluoroetlryl)amine; (biphenyl) (perfluorobutyl) (3-ethvlheptvl)amine;
(biphenyl) 35 (butyl) (3-ethvlhep yl)amine: (biphenyl)
(difluoromethyl)amine: (biphenyl) (propyl)  (methvl)amine; (biphenyl)
(perfluoroethyl) (hexvl)amine; (biphenyl) (propyl) (3- ethylheptyl)amine;
(hexafluorobiphenyl) (butyl) (fluoromethyl)amine; (hexafluorobiphenyl)
(perfluoroethvl) (nonyl)amine; (hexafluorobiphenyl) (ethyl) (hexvl)amine;
(hexafluorobiphenyl) WO 01/42249 PCT/US00/33590  -18 (hexyl)
(2-methyl-5-propyl-hep tyl)amine; (octafluorobiphenyl) (ethyl)
(perfluorobutvl)amine;  (octafluorobiphenvl) (propyl)
(.)erfluoromethvl)amine: (octafluorobiphenvl) (2-methvlpentvl)
(perfluoromethyl)amine; (octafluorobiphenvl) (butyl) (perfluoroethvl)amine;
(octafluorobiphenyl)  (dipropyl)amine: (octafluorobiphenyl)
(2-methyl-5-propyl-heptyl) (ethvl)amine; (octafluorobi 5 phenyl) (ethyl)
(propyl)amine; (octafluorobiphenvl) (hexafluorononyl) (2-methyl-5-propyl-
heptyl)amine; (octafluorobiphenyl) (perfluoromethyl) (fluorobutvl)amine;
(perfluorobiphenvi)  (perfluoromethyl) (butyl)amine; (perfluorobiphenvl)
(butyl) (hexafluorononyl)amine; (perfluorobi- phenyl) (ethyl)
(2-methvlpentvl)amine; (perfluorobiphenyl) (ethyl) (hexvl)amine;
(perfluorobi- phenyl) (ethyl) (perfluoromethyl)amine; (perfluorobiphenyl)
(propyl) (perfluoroethvl)amine; 10 (perfluorobiphenvi) (hexvl)
(methvl)amine: (perfluorobiphenvi) (2-methvlpentyl) (perfluoro-
metlryl)amine; (perfluorobiphenvi) (methyl) (fluoromethyl)amine:
(perfluorobiphenyl)  (dimethyl)amine; (perfluorobiphenyl)
(fluoromethyl)amine; (perfluorobiphenyl) (nonyl)  (ethyl)amine;
(perfluorobiphenvi) (nonvl) (fluoromethvl)amine: (perfluorobiphenvl)
(perfluoro butyl) (fluoroethvl)amine: (perfluorobiphenvl) (dibutvl)amine;
(perfluorobiphenvl) (perfluoro 15 ethyl) (prop_yl)amine;
(perfluorobiphenyl) (ethyl) (butyl)aunine: (perfluorobiphenyl)
(fluoromethyl)  (propyl)amine: (perfluorobiphenvl) (diethvl)amine;
(perfluorobiphenvl) (perfluoroethyl)  (hexvl)amine: (perfluorobiphenvi)
(nonyl) (perfluoromethvl)amine: (perfluorobiphenvi) (hexyl)  (butvl)amine:
(perfluorobiphenvl) (nonyl) (fluoromethvl)amine; (perfluorobiphenvl)
(perfluoro- butyl) (methvl)amine; (perfluorobiphenyl) (3-ethylheptyl)
(methvl)amine: (perfluorobiphenvl) 



20 (nonyl) (propyl)amine; (perfluorobiphenyl) (hexyl) (propyl)amine;
(perfluorobiphenyl) (perfluoro- butvl) (fluoromethvl)amine;
(perfluorobiphenvi) (propyl) (perfluoroethvl)amine; (perfluorobi- phenvl)
(butyl) (perfluoromethvl)amine: (perfluorobiphenvl) (dibutyl)amine;
(perfluorobiphenvl)  (ethyl) (propyl)amine: (perfluorobiphenvl) (butyl)
(methvl)amine; (perfluorobiphenvl) (propyl)  (hexyl)amine:
(perfluorobiphenyl) (fluoromethyl) (fluoromethvl)amine: (perfluorobiphenyl)
25 (nonyl) (propyl)amine: (perfluorobiphenvl) (fluoromethyl) (methvi)amine:
(perfluorobiphenyl)  (fluoromethvl) (2-methvipentvl)amine;
(perfluorobiphenvl) (butyl) (fluoromethvl)amine;  (perfluorobiphenvl)
(perfluoromethvl) (propyl)amine; (perfluorobiphenyl) (3-ethvlheptvl)
(perfluorobutvl)amine: (pcrfluorobiphenyl) (perfluoromethyl)
(fluoroethvl)amine: (perfluorobi phenyl) (hexyl) (propyl)amine:
(perfluorobiphenyl) (propyl) (butyl)amine; (perfluorobiphenyl)  30 (butyl)
(perfluoromethvl)amine; (perfluorobiphenvi) (perfluoroethyl)
(fluoromethvl)amine:  (perfluorobiphenvi) (hexafluorononvl) (methyl)amine;
(perfluorobiphenyl) (fluoromethyl)  (ethvl)amine: (perfluorobiphenvi)
(perfluoroethvl) (2-methvl-5-propyl-heptyl)amine; (perfluorobi- phenyl)
(perfluorobutvl) (fluoromethvl)amine: (perfluorobiphenvl) (perfluorobutyl)
(fluoro- methyl)amine; (perfluorobiphenvi) (perfluorobutyl)
(fluoromethyl)amine: (perfluorobiphenyl) 35 (hexyl) (butvl)amine;
(perfluorobiphenyl) (propyl) (butvl)amine; (perfluorobiphenyl) (hexafluoro-
nonyl) (prop_yl)amine; (perfluorobiphenyl) (perfluoroechvl) (methyl)amine;
(perfluorobiphenvi)  (hexyl) (perfluoromethyl)amine; (perfluorobiphenyl)
(ethyl) ;perfluorobutyl)amine; (perfluorobi- phenyl) (methyl)
(3-ethylheptyl)amine; (perfluorobiphenyl) (propyl) (ethvl)amine;
(perfluorobi WO 01/42249 PCT/USOO/33590  -19 phenyl) (nonyl) (methvl)amine;
(perfluorobiphenvl) (perfluoroethvl) (fluorobutyl)amine;
(perfluorobiphenvl) (perfluoroethvl) (methvl)amine: (perfluorobiphenvl)
(difluoromethyl)amine:  (perfluorobiphenvl) (fluoromethvl)
(fluoromethvl)amine: (perfluorobiphenyl) (perfluoromethvl)  (hexyl)amine;
(perfluorobiphenvl) (propel) (perfluoromethvl)amine; (perfluorobiphenyl)
(fluoro- methyl)amine; (perfluorobiphenvl) (dibutvl)amine:
(perfluorobiphenvl) (hexafluorononyl) (fluoro- butvl)amine:
(perfluorobiphenvl) (perfluorobutyl) (hexvl)amine: (perfluorophenvl)
(fluoromethyl)  (hexvl)amine; (perfluorophenvi) (ethyl) (hexvl)amine:
(perfluorophenyl) (ethyl) (hexvl)amine:  (perfluorophenvl) (fluoromethyl)
(methvl)amine; (perfluorophenyi) (butyl) (perfluoroethvl)amine;
(perfluorophenvl) (ethyl) (pcrfluorobutvl)amine: (perfluorophenvl)
(dipropyl)amine: (perfluoro 10 phenyl) (propyl) (ethvl)amine:
(perfluorophenyl) (dimethyl)amine: (perfluorophemyl) (perfluoro- methvl)
(methvl)amine: (perfluorophenyl) (butyl) (hexafluorononvl)amine;
(perfluorophenyl) (2- methyl-5-propel-heptyl) (hexvl)amine:
(perfluorophenyl) (butyl) (methvl)amine: (perfluoro- phenyl) (butyl)
(fluoromethvl)amine: (perfluorophenyi) (hexvl) (nonvl)amine:
(perfluorophenvl)  (perfluorobutvl) (propyl)amine: (perfluorophenyl)
(hexvI) (perfluorometlryl)amine; (perfluoro 15 phenyl) (fluoromethvl)
(methyl)amine: (perfluorophenvl) (2-methvlpentvl) (ethyl)amine:
(perfluorophenyl) (propel) (niethvl)amine: (perfluorophenvl) (propyl)
(2-methylpentvl)amine:  (perfluorophenyl) (perfluoroethyl) (ethvl)aminc:
(perfluorophenyl) (perfluorobutyl)  



(propvl)<unine: (perfluorophenvi) (methyl) (pcrfluoroethvl)amine:
(perfluorophenvI) (methyl)  (ethyl)amine: (perfluorophenvi) (methyl)
(ethvl)aminc: (pcrfluorophenyl) (periluoroethyl) (fluoro 20 butyl)amine;
(perfluorophenvl) (3-ethyllteptyl) (butvl)anune: (perfluorophenyl)
(perfluorobutvl)  (fluoroethvl)amine: (perfluorophenvi) (propyl)
(3-ethvlheptyl)amine; (perfluorophenyl)  (perfluoromethvl)
(3-ethvlheptvl)amine: (pcrfluorophenvl) (3-ethylheptvl) (hexvl)amine;
(perfluorophenvi) (methyl) (2-methyl-5-propel-heptyl)anune;
(perfluorophenvi) (perfluoroethvl) (nonvl)amine: (perfluorophenvl) (propel)
(methyl)amine: (perfluorophenyl) (perfluoroethvl)  25 (hexvl)amine:
(perfluorophenel) (perfluorobutel) (Iluoromethvl)amine: (perfluorophenvi)
(perfluorobutyl) (fluoromethyl)amine: (perfluorophenvl) (propyl)
(nonvl)anunc: (perfluorophenvl)  (perfluoromethyl) (fluoromethvl)anune:
(perfluorophenvl) (hepyl) (perfluoroethyl)aunine:  (perfluorophenvl) (peril
uoromethy1) (methyl)amine: (perfluorophenvl) (fluorometltvl)
(fluoroethvl)amine: (perfluorophenel) (methyl) (perfluoromethyl)amine:
(perfluorophenvl) 30 (propyl) (hexvl)amine: (perfluorophenyl) (methyl)
(butyl)amine; (perfluorophenvl) (butyl)  (methyl)amine: (perfluorophenvl)
(perfluorometltvl) (hexvl)amine: (perfluorophenvl) (butyl)  (methvl)amine:
(perfluorophenyl) (2-methyl-5-propyl-heptyl) (perfluoromethvl)amine:
(perfluoro- phenyl) (2-methyl-5-propyl-heptyl) (methel)amine:
(perfluorophenvl) (fluoromethyl) (fluoro- butvl)amine; (perfluorophenyl)
(butyl) (3-ethvlheptvl)amine: (perfluorophenyl) (nonyl) (perfluoro 35
methyl)amine: (perfluorophenvl) (perrfluorobutyl) (hexvl)amine;
(perfluorophenvl)  (dimethyl)amine; (perfluorophenvl) (fluoromethyl)
(fluoroethvl)amine; (perfluorophenvl) (methyl)  (perfluoromethyl)amine;
(perfluorophenvi) (perfluoromethyl) (hexvl)amine; (perfluorophenyl)
(ethyl) (fluoromethyl)amine; (perfluorophenyl) (propyl)
(3-ethvlheptvl)amine; (perfluorophenyl) WO 01/42249 PCT/USOO/33590  -20
(ethyl) (fluoromethyl)amine; (perfluorophenvl) (difluoromethvl)amine:
(perfluorophenvl)  (perfluorobutyl) (hexvl)amine; (perfluorophenyl)
(fluoromethyl) (fluoromethyl)amine; (perfluoro- phenyl) (perfluoromethyl)
(fluorobutyl)amine; (perfluorophenyl) (fluoromethyl) (methvl)amine;
(perfluorophenyl) (hexyl) (perfluoroetlryl)amine: (perfluorophenvl)
(propyl) (perfluoro 5 butvl)amine; (perfluorophenvl) (fluoromethvl)
(fluoroethyl)amine: (perfluorophenvl) (methyl)  (butvl)amine;
(perfluorophenyl) (hexyl) (perfluorobutvl)amine; (perfluorophenvl) (hexyl)
(fluoro- methvl)amine: (perfluorophenyl) (methyl) (hexvl)amine;
(perfluorophenyl) (difluoro- methyl)amine; (phenvi) (fluoromethyl)
(perfluorobutyl)amine; (phenyl) (3-ethylheptyl)  (nonvl)amine; (phenyl)
(perfluorobutyl) (methvl)amine: (phenyl) (dipropyl)amine: (phenyl) 10
(propyl) (hexvl)amine; (phenyl) (perfluoromethvl) (nonyl)amine: (phenvl)
(ethyl) (2- methvlpentvl)amine; (phenyl) (fluoromethvl) (hexyl)amine;
(phenvl) (butyl) (perfluoro- butvl)amine; (phenyl) (dipropyl)amine;
(phenyl) (fluoromethyl) (methvl)amine: (phenyl) (fluoro- methyl)
(methvl)iunine: (phenvl) (perfluorobutvl) (propyl)anune: (phenvl) (methyl)
(2- methvlpentvl)amine; (phenvl) (butyl) (hexvl)amine: (phenvl) (hexvl)
(fluoromethvl)amine; 15 (phenvl) (perfluorobutvl) (ethvl)amine; (phenvl)
(perfluoromethvl) (propyl)amine: (phenvl)  



(fluoromethvl) (perfluoroethyl)amine; (phenvl) (ethyl) (butvl)amine;
(phenvl) (perfluoroethvl)  (hexvl)amine: (phenvl) (2-methylpentyl)
(methyl)amine: (phenvl) (propyl) (perfluorobutvl)amine;  (phenvl) (ethyl)
(methvl)amine; (phenvl) (perfluorobutvl) (methyl)amine: (phenvl)
(fluoromethvl)  (2-methyl-5-propyl-heptvl)amine: (phenvl) (butyl)
(perfluoroethyl)amine; (phenvl) (perfluoro 20 ethyl) (hexvl)amine; (phenvl)
(fluoromethyl) (perfluorobutyl)amine; (phenvl) (fluoromethyl) (2-
methyl-5-propyl-heptyl)amine: (phenyl) (perfluorobutyl) (ethyl)amine,
(phenvl) (ethyl) (perfluoro- ethvl)amine: (phenyl) (ethyl) (methvl)amine:
(tetrafluorophenvl) (dipropyl)amine: (tetrafluoro- phenyl) (butyl)
(methvl)amine; (tetrafluorophenvl) (propel) (fluoromethvl)amine:
(tetrafluoro- phenyl) (fluoromethyl) (ethvl)amine: (tetrafluorophenvl)
(butyl) (perfluoroethvl)amine: 25 (tetrafluorophenyl) (ethyl)
(propvl)amine: (tetrafluorophenvl) (ethyl) (fluoromethvl)amne, (I-
fluorobiphenvl) (ethyl) (perfluorobutyl)phosphine; (1-fluorobiphenvl)
(di3-ethylheptyl)phosphine:  (1-fluorobiphenvl) (perfluoroethvl)
(propyl)phosphine: (1-fluorobiphenvl) (dibutvl)phosphine: (1-
fluorobiphenvl) (ethyl) (hexvl)phosphine: (1-fluorobiphenvl) (methyl)
(perfluoro methvl)phosphine; (1-fluorobiphenvl) (3-ethvtheptyl)
(hexyl)phosphine: (1-fluorobiphenvl) 30 (fluoromethvl) (butvl)phosphine:
(1-fluorobiphenvl) (3-ethvlheptyl) (butvl)phosphine: (I-fluoro- phenvl)
(propyl) (perfluoroethyl)phosphine; (1-fluorophenvl) (propyl)
(butvl)phosphine: (1-fluoro- phenyl) (perfluoroethyl) (methyl)phosphine:
(1-fluorophenvl) (hexyl) (2-methyl-5-propyl- heptvl)phosphine:
(2.3-difluorophenyl) (propel) (ethvl)phosphine; (2,3-difluorophenvl)
(methyl)  (perfluoroetlryl)phosphine; (2,3-difluorophenvl) (butyl)
(propyl)phosphine; (2,3-difluorophenvl) 35 (difluoromethyl)phosphine;
(2,3-difluorophenyl) (perfluorobutyl) (ethvl)phosphine; (2,4-difluoro-
phenyl) (butyl) (hexyl)phosphine; (2,4-difluorophenyl) (hexyl)
(perfluoromethvl)phosphine; (2,4- difluorophenyl) (propyl)
(butyl)phosphine; (2.4-difluorophenyl) (hexyl) (propyl)phosphine; (2,4-
difluorophenvl) (2-methyl-5-propyl-heptyl) (ethvl)phosphine;
(2,4-difluorophenvl) WO 01/42249 PCT/US00/33590  -21 (dimethvl)phosphine;
(2,5-difluorophenvl) (2-methvlpentyl) (ethyl)phosphine; (2,5-difluoro-
phenvl) (butyl) (fluoromethyl)phosphine;
(2-methyl-6-perfluoromethvl-perfluorobiphenyl)  (propyl) (methvl)phosphine;
(2-methyl-6-perfluoromethvl-perfluorobiphenvl) (2-methvl-5-propyl- heptyl)
(hexvl)phosphine: (2-methyl-6-perfluoromethyl-perfluorobiphenvl)
(2-methylpentyl) 5 (methvl)phosphine:
(2-perfluoromethyl-6-pertluoroethyl-perfluorobiphenvi) (propel) (fluoro-
methyl)phosphine: (2-perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)
(butyl)  (ethvl)phosphine;
(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (perfluoroethyl)
(fluoromethyl)phosphine:
(2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenvl) (propyl)
(methvl)phosplune: (2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenyl)
(hexvl) (2 10 methvlpentvl)phosphine: (3-methyl-perfluorophenvi)
(2-methyl-5-propel-heptyl) (fluoro- metlrel)phosphine;
(3-methyl-perfluorophenyl) (methyl) (prop_yl)phosphine:
(3-methvl-perfluoro- phenvl) (methyl) (fluoromethyl)phosphine;
(3-methyl-perfluorophenvl) (fluoromethyl)  (butvl)phosplune:
(3-methyl-perfluorophenvl) (3-ethvlheptyl) (hexafluorononvl)phosphine; (3- 



methyl-perfluorophenyl) (perfluoroethyl) (fluoromethyl)phosphine:
(3-perfluoroethyl-trifluoro 15 phenyl) (hexyl) (ethvl)phosphine;
(3-perfluoroethvl-trifluorophenvl) (perfluoroethvl)  (propvl)phospiune:
(3-perfluorocthyl-trifluorophenvl) bis(2,2,2-trifluoroethyl)phosphine: (3-
perfluoroethvl-trifluorophenvl) (methyl) (hexyl)phosphine;
(3-perfluoroethyl-trifluorophenyl)  (diethvl)phosphine:
(3-perfluoroethvl-trifluorophenvl) (hexafluorononvl)
(fluoroethvl)phosphine;  (3-perfluoroetlrvl-trifluorophenvl)
(hexafluorononyl) (butyl)phosplunc: (3-perfluoromethyl 20 trifluorophenvl)
(ethyl) (fluoromethvl)phosphine; (3-perfluoromethvl-trifluorophenvl)
(perfluoro- ethyl) (hexafluorononvl)phosphine;
(3-perfluoromethyl-trifluorophenvl) (hexyl) (ethvl)phosphine;
(3-perfluoromethvl-trifluorophenvl) (hexyl) (hexafluorononvl)phosphine:
(3-perfluoromethyl- trifluorophenvl) (perfluoroethvl) (butvl)phosphine:
(3-perfluoromethvl-trifluorophenyl) (perfluoro- butyl)
(fluoromethvl)phosphine: (3-perfluoromethvl-trifluorophenyl) (fluoromethyl)
25 (butvl)phosplune: (biphenyl) (perfluorobutvl) (fluoroethvl)phosplune:
(biphenyl) (hexafluoro- nonvl) (butvl)phosphine: (biphenyl) (methyl)
(fluoromethvl)phosphine: (biphenyl) (perfluoroethyl)
(perfluoromethvl)phosphine; (biphenyl) (butyl) (fluoromethvl)phosphine:
(biphemvl) (hexafluoro- nonyl) (hexvl)phosplune: (biphenyl) (methyl)
(hexafluorononyl)phosphine: (biphenyl) (perfluoro- butyl)
(fluoromethvl)phosphine: (hexafluorobiphenyl) (propyl) (ethvl)phosphine:
(hexafluorobi 30 phenyl) (methyl) (propyl)phosphine; (hexafluorobiphenyl)
(fluoromethyl) (fluoroethvl)phosphine;  (perfluorobiphenvl) (butyl)
(propyl)phosphine; (perfluorobiphenvl) (difluorobutvl)phosphine:
(perfluorobiphemvl) (ethyl) (nonvl)phosphine; (perfluorobiphenvl)
(fluoromethvl)  (butvl)phosphine: (perfluorobiphenvl) (butyl)
(perfluoromethvl)phosphine: (perfluorobiphenyl)  (fluoromethyl)
(fluoromethvl)phosphinc; (perfluorobiphenyl) (propyl) (perfluoro 35
methyl)phosphine; (perfluorobiphenvl) (methyl) (fluoromethvl)phosphine;
(perfluorobiphenvl)  (propyl) (perfluoroethyl)phosphine;
(perfluorobiphenyl) (propyl) (perfluorobutyl)phosphine;
(perfluorobiphenvl) (perfluorobutyl) (fluoromethyl)phosphine;
(perfluorobiphenyl) (methyl)  (fluoromethyl)phosphine; (perfluorobiphenyl)
(butyl) (perfluorobutyl)phosphine; (perfluorobi WO 01/42249 PCT/US00/33590
-22 phenyl) (difluoromethyl)phosph:ne; (perfluorobiphenvl) (ethyl)
(butyl)phosphine; (perfluorobi- phenyl) (hexyl) (perfluoroethyl)?hosprine;
(perfluorobiphenvl) (perfluoromethyl)  (propyl)phosphine:
(perfluorobiphenvl) (perfluoromethyl) (2-methylpentvl)phosphine;
(perfluoro- biphenyl) (nonyl) (ethyl)phosphine; (perfluorobiphenvl)
bis(2,2,2-trifluoroethyl)phosphine; 5 (perfluorobiphenyl) (methyl)
(ethyl)phosphine; (perfluorobiphenvl) (butyl) (ethyl)phosphine;
(perfluorobiphenyl) (2-methyl-5-propel-heptyl) (methyl)phosphine;
(perfluorobiphenvl) (fluoro- methyl) (propyl)phosphine: (perfluorobiphenyl)
(2-methylpentyl) (methyl)phosphine: (perfluoro- biphenyl) (fluoromethvl)
(hexyl)phosphine; (perfluorobiphenyl) (ethyl) (hexyl)phosphine;
(perfluorobiphenvl) (dimethvl)phosphine; (perfluorophenvl) (butyl)
(methvl)phosphine: 10 (perfluorophenvl) (ethyl) (perfluorobutyl)phosphine;
(perfluorophenyl) (2-methyl-5-propyl-heptyl)  (ethyl)phosphine;
(perfluorophenyl) (perfluoromethyl) (hexvl)phosphine: (perfluorophenyl)  



(hexyl) (propyl)phosphine; (perfluorophenyl) (propyl)
(fluoromethvl)phosphine: (perfluorophenyl)  (ethyl) (butvl)phosphine;
(perfluorophenvl) (perfluoroethvl) (hexvl)phosphine; (perfluorophenvl)
(hexyl) (hexafluorononyl)phosphine: (perfluorophenvl)
(fluoromethvl)phosphine: (perfluoro 15 phenyl) (perfluorobutvl)
(ethvl)phosphine; (perfluorophenvl) (methyl) (propyl)phosphine:
(perfluorophenvi) (perfluoroethvl) (butyl)phosphine: (perfluorophenvl)
(fluoromethyl)  (methyl)phosphine: (perfluorophenyl) (perfluoromethyl)
(propyl)phosphine; (perfluorophenyl)  (butyl) (hexafluorononyl)phosphine;
(perfluorophenvi) (butyl) (2-methyl-5-propyl- heptyl)phosphine;
(perfluorophenvi) (butyl) (perfluoroetyl)phosphine; (perfluorophenyl)
(propyl) 20 (3-ethvlheptyl)phosphine; (perfluorophenyl)
(dimethvl)phosphine; (perfluorophenyl) (ethyl)  (perfluorobtyl)phosphine;
(perfluorophenvi) (methyl) (butyl)phosphine: (perfluorophenyl) (butyl)
(propyl)phosphine: (perfluorophenvi) (hexyl) (perfluorocthyl)phosphine:
(perfluorophenyl)  (fluoromethvl) (ethvl)phosphine: (perfluorophenvi)
(methyl) (3-ethvlheptyl)phosphine; (perfluoro- phenvl) (propyl)
(ethyl)phosphine; (perfluorophenvi) (propyl) (hexafluorononvl)phosphine; 25
(perfluorophenyl) (3-ethvlhcpt),l) (propyl)phosphine: (perfluorophenyl)
(hexyl)  (methyl)phosphine: (perfluorophenyl) (propyl) (nonvl)phosphine:
(perfluorophenvl) (perfluoro- butyl) (3-ethvlheptyl)phosphine:
(perfluorophenvi) (butyl) (perfluoroetvl)phosphine: (perfluoro- phenyl)
(perfluorobutvl) (fluoromethvl)phosphine: (perfluorophenyl) (fluoromethvl)
(ethyl)phosphine: (perfluorophenvl) (fluoromethvl) (methvl)phosphine:
(perfluorophenvi) 30 (dinonvl)phosphine: (perfluorophenvi) (butyl)
(propvl)phosphine: (perfluorophenyl) (perfluoro- ethyl)
(fluoromethvl)phosphine: (perfluorophenvl) (perfluoroethyl)
(hexvl)phosphine: (perfluoro- phenvl) (perfluorobutvl) (propyl)phosphine;
(perfluorophenvl) (hexvl) (ethvl)phosphine: (phenyl)  (perfluoromethvl)
(perfluoroethvl)phosphine; (phenvl) (butyl) (fluoromethvl)phosphine:
(phenvl)  (propyl) (perfluoroethvl)phosphine; (phenvl)
(fluoromethvl)phosphine; (phenvl) (fluoromethyl)  35
(perfluorobutyl)phosphine; (phenyl) (ethyl) (perfluoromethvl)phosphine
(phenyl) (butyl) (hexvl)phosphine; (phenyl) (perfluoromethyl)
(perfluoroethyl)phosphine: (phenvl) (propyl) (2-
methyl-5-propyl-heptyl)phosphine; (phenyl) (hexyl)
(fluororrethyl)phosphine; (phenyl) (ethyl)  (perfluorobutyl)phosphine;
(phenyl) (2-methvi-5-propyl-hept 71) (hexyl)phosphine; (phenyl) WO 01/42249
PCTIUSOO/33590  - 23  (perfluoromethyl) (fluoromethvl)phosphine: (phenyl)
(3-ethvlheptyl) (hexvl)phosphine; (phenyl)  (2-methyl-5-propyl-heptyl)
(fluoromethvl)phosphine: (phenyl) (ethyl) (perfluorobutvl)phosphine:
(phenyl) (butyl) (methvl)phosphine: (tetrafluorophenvl) (hexvl)
(propyl)phosphine: (tetrafluoro- phenvl) (butyl) (perfluoroethvl)phosphine:
(tetrafluorophenyl) (hexafluorononvl) 5 (propyl)phosphine:
(tetrafluorophenvl) (butyl) (hexvl)phosphine: (tetrafluorophenvi) (butyl)
(methvl)phosphine; (tetrafluorophenyl) (hexvl) (methvl)phosphine:
(tetrafluorophenvl) (hexyl)  (fluoro methyl)pho sphine Exemplary
Fluoroaryl-ligand-substituted Cyclic Amines and Phosphines
N-(1-fluorobiphenvl)indole: N-(I-fluorophenvl)indole: N-(2,3-difluoro- 



10 phenvl)indole: N-(2,4-difluorophenvl)indole:
N-(2,5-difluorophenvl)indole: N-(2-methyl-6
perfluoromethvl-perfluorobiphenvl)indole:
N-(2-perfluoromethvl-6-perfluoroethvl-perfluorobi- phenvl)indole;
N-(3-methyl-perfluorophenvl)indole:
N-(3-perfluoroethyl-trifluorophenvl)indole:
N-(3-perfluoromethvl-trifluorophcnvl)indole: N-(biphenvl)indole:
N-(hexafluorobiphenvl)indole;  N-(octafluorobiphenvl)indole:
N-(perfluorobiphenvl)indole: N-(pcrfluorophenvl)indole: N-( 15
phenvl)indole: N-(tetrafluorophenyl)indole; N-(1-fluorobiphenvl)indoline:
N-(I-fluoro- phenvl)indoline; N-(2,3-difluorophenvl)indoline:
N-(2,4-difluorophenvl)indolinc: N-(2.5-difluoro- phenvl)indoline:
N-(2-methyl-6-perfluoromethvl-perfluorobiphenyi)indolinc: N-(2-perfluoro-
methvl-6-perfluoroethyl-pcrfluorobiphenyl)indoline:
N-(3-mcthvl-perfluorophemvl)indoline: N-(3-
perfluoroethvl-trifluorophenyl)indoline:
N-(3-perfluoromethvl-trifluorophenvl)indoline: N-(bi 20 phenvl)indolinc;
N-(hexafluorobiphenvl)indoline: N-(octafluorobiphenyl)indolinc:
N-(perfluorobi- phenvl)indoline: N-(perfluorophenvl)indoline:
N-(phenvl)indoline: N-(tetrafluorophenvl)indolinc:
N-(1-fluorobiphenvl)isoindoline: N-(1-fluorophcnyl)isoindoline:
N-(2,3-difluoro- phenvl)isoindoline: N-(2,4-difluorophenvl)isoindoline:
N-(2,5-difluorophenvl)isoindoline: N-(2-
methvl-6-perfluoromethvl-perfluorobiphenvl)isoindoline:
N-(2-perfluoromethyl-6-perfluoroethyl 25 perfluorobiphenvl)isoindoline:
N-(3-methyl-perfluorophenvl)isoindoline: N-(3-perfluoroethvl-
trifluorophenvl)isoindoline:
N-(3-perfluoromethvl-trifluorophenv1)isoindofine: N-(bi-
phenyl)isoindoline: N-(hexafluorobiphcnvl)isoindofine:
N-(octafluorobiphenvl)isoindoline: N- (perfluorobiphenvl)isoindofine:
N-(perfluorophenyl)isoindoline: N-(phenvl)isoindolinc: N-
(tetrafluorophenvl)isoindoline: N-(1-fluorobiphenvl)phosphapvrrolidine:
N-(1-fluoro 30 phenvl)phosphapvrrolidine:
N-(2,3-difluorophenvl)phosphapvrrolidine: N-(2,4-difluoro-
phenvl)phosphapyrrolidine: N-(2,5-difluorophenvl)phosphapvrrolidine:
N-(2-methvl-6-perfluoro- methvl-perfluorobiphenvl)phosphapvrrolidine:
N-(2-perfluoromethvl-6-perfluoroethvl-perfluoro-
biphenvl)phosphapvrrolidine:
N-(3-methyl-perfluorophenvl)phosphapvrrolidine: N-(3-perfluoro-
ethvl-trifluorophenyl)phosphapvrrolidine: N-(3-perfluoromethvl-trifluoro 35
phenyl)phosphapyrrolidine: N-(biphenyl)phosphapyrrolidine: N-(hexafluorobi-
phenyl)phosphapvrrolidine; N-(octafluorobiphenvl)phosphapyrrolidine:
N-(perfluorobi- phenyl)phosphapyrrolidine;
N-(perfluorophenyl)phosphapyrrolidine; N-(- phenyl)phosphapyrrolidine:
N-(tetrafluorophenyl)phosphapyrrolidine; N-(1-fluorobi WO 01/42249
PCT/US00/33590  -24 phenyl)phosphindole; N-(1-fluorophenyl)phosphindole:
N-(2,3-difluorophenyl)phosphindole; N- (2,4-difluorophenyl)phosphindole:
N-(2,5-difluorophenvl)phosphindole: N-(2-methvl-6-perfluoro-
methyl-perfluorobiphenvl)phosphindole:
N-(2-perfluoromethyl-6-perfluoroetlryl-perfluorobi- phenvl)phosphindole;
N-(3-methyl-perfluorophenyl)phosphindole; N-(3-perfluoroethvi-trifluoro 5
phenvl)phosphindole; N-(3-perfluoromethyl-trifluorophen_yl)phosphindole:
N-(bi- phenvl)phosphindole; N-(hexafluorobiphenvl)phosphindole;
N-(octafluorobiphenvl)phosphindole;  N-(perfluorobiphenyl)phosphindole;
N-(perfluorophenvl)phosphindole: N-(phenvl)phosphindole;  



N-(tetrafluorophenvl)phosphindole; N-(1-fluorobiphenvl)phosplrindoline;
N-(I-fluoro phenvl)phosphindoline: N-(2,3-difluorophenyl)phosphindoline;
N-(2,4-difluoro 10 phenvl)phosplundoline;
N-(2,5-difluorophenvl)phosphindoline: N-(2-methvl-6-perfluoromethyl-
perfluorobiphenvl)phosphindoline;
N-(2-perfluoromethyl-G-perfluoroethvl-perfluorobi- phenvl)phosphindoline:
N-(3-methyl-perfluorophenyl)phosplundoline; N-(3-perfluoroethvl-
trifluorophenvl)phosphindoline:
N-(3-perfluoromethyl-trifluorophenyl)phosphindoline, N-(bi-
phenvl)phosphindoline: N-(hexafluorobiphenvl)phosphindoline;
N-(octafluorobi 15 phenvl)phosphindoline:
N-(perfluorobiphenvl)phosphindoline: N-(perfluoro- phenyl)phosplundoline;
N-(phenyl)phosphindoline: N-(tetrafluorophenvl)phosphindoline: N-(1-
fluorobiphenvl)piperidine; N-(I-fluorophenvl)piperidine:
N-(2,3-difluorophenvl)piperidine: N- (2,4-difluorophenvl)piperidine:
N-(2,5-difluorophcnyl)pipcridine: N-(2-methyl-6-perfluoromethvl-
perfluorobiphenvl)piperidine:
N-(2-perfluorometlrvl-6-perfluorocthvl-perfluorobi 20 phenvl)piperidine;
N-(3-methv1-perfluorophenvl)piperidine: N-(3-perfluoroethyl-trifluoro-
phenyl)piperidine: N-(3-perfluoromethyl-trifluorophenyl)piperidine:
N-(biphenvl)piperidine; N- (hexafluorobiphenvl)piperidine:
N-(octafluorobiphenvl)piperidine; N-(perfluorobi- phenvl)piperidinc
N-(perfluorophenvl)piperidine; N-(phenyl)piperidine: N-(tetrafluoro-
phenvl)piperidine: N-(1-fluorobiphenvl)pyrrole: N-(I-fluorophenvl)pyrrole:
N-(2,3-difluoro 25 phenvl)pyrrole: N-(2,4-difluorophenyl)pvrrole:
N-(2,5-difluorophenvl)pvrrole: N-(2-methyl-6-
perfluoromethyl-perfluorobiphenvl)pynole;
N-(2-perfluoromethyl-6-perfluoroethyl-perfluorobi- phenvl)pvrrole:
N-(3-methyl-perfluorophenyl)pyrrole; N-(3-perfluoroethvl-trifluoro-
phenvl)pyrrole; N-(3-perfluoromethyl-trifluorophenvl)pyrrole:
N-(biphenvl)pyrrole: N- (hexafluorobiphenvl)pyrrole;
N-(octafluorobiphenyl)pyrrole: N-(perfluorobiphenvl)pyrrole: N 30
(perfluorophenvl)pyrrole: N-(phenvl)pyrrole; N-(tetrafluorophenvl)pyrrole:
N-(I-fluorobi- phenyl)pyrrolidine; N-(I-fluorophenvl)pyrrolidine:
N-(2,3-difluorophenvl)pyrrolidine; N-(2,4- difluorophenvl)pyrrolidine;
N-(2,5-difluorophenvl)pyrrolidine; N-(2-meth},1-6-perfluoromethyl-
perfluorobiphenvl)pyrrolidine:
N-(2-perfluorometlrvl-6-perfluoroethvl-perfluorobi phenvl)pyrrolidine;
N-(3-methyl-perfluorophenyl)pvrrolidine: N-(3-perfluoroethvl-trifluoro- 35
phenvl)pyrrolidine: N-(3-perfluoromethyl-trifluorophenvl)pyrrolidine;
N-(biphenvl)pvrrolidine;  N-(hexafluorobiphenvl)pyrrolidine;
N-(octafluorobiphenvl)pyrrolidine; N-(perfluorobi- phenyl)pyrrolidine;
N-(perfluorophenyl)p_yrrolidine; N-(phenvl)pyrrolidine; N-(tetrafluoro-
phenyl)pyrrolidine; WO 01/42249 PCTIUSOO/33590  -25 Exemplary
Noncoordinating Anions Suitable for Olefin Polymerization
tetrakis(pentafluoronaphthvl) borate: tetrakis(2-methvl-5-propel-heptyl)
aluminate; tetrakis(2-methyl-5-propel-heptyl) borate;
tetrakis(2-methylpentvl) aluminate; tetrakis 5 (2-methvlpentvl) borate;
tetrakis(3-ethylheptyl) aluminate; tctrakis(3-ethvlheptyl) borate;
tctrabutvl aluminate; tetrabutyl borate; tetrakis(ethvlhexafluoronaphthvl)
aluminate; tetrakis(ethyl- 



hexafluoronaphthyl) borate; tetrakis(heptafluorofluorenvl) aluminate:
tetrakis(heptafluoro- fluorenvl) borate; tetraheptyl aluminate; tetraheptyl
borate; tetrakis(hexafluoroindenyl) aluminate;  tetrakis(hexafluoroindenvl)
borate; tetrakis(hexafluoronapthvl) aluminate: tetrakis(hexafluoro 10
napthvl) borate: tetrakis(hexafluorononvl) aluminate;
tetrakis(hexafluorononvl) borate: tetrahextvl  alurninate; tetrahextyl
borate: tetrakis(mcthvloctafluorobiphenvl) aluminate; tetrakis-
(methvloctafluorobiphenvl) borate; tetrakis(methvlperfluoronaphthvl)
aluminate; tetrakis(methvl- perfluoronaphilryl) borate; tctranonvl
aluminate: tctranonvl borate: tetrakis(octafluorobiphenvl)  aluminate:
tetrakis(octafluorobiphenv1) borate: tetraoctyl aluminate; tetraoctyl
borate: tetrakis 15 (pentafluoroindenvl) aluminate;
tetrakis(pentafluoroindenvl) borate: tetrakis(pentafluoronaphthyl)
aluminate: tctrakis(pentafluoronaphthvl) borate: tetrapentvl aluminate;
tetrapentyl borate;  tetraperfluoroanthracenyl aluminate;
tetraperfluoroandiracenyl borate: tetrakis(perfluorobiphenvl)  aluminate;
tetrakis(perfluorobiphenvl) borate:
tetrakis(perfluoroethylperfluorobiphenv1) aluminate;
tetrakis(perfluoroethvlperfluorobiphenv1) borate: tetraperfluorofluorenvl
aluminate; tetraperfluoro 20 fluorenvl borate:
tetrakis(perfluorohexvlperfluorophenyl) aluminate; tctrakis(perfluorohexvl-
perfluorophenvl) borate: tetraperfluoroindenvl aluminate;
tetraperfluoroindenvl borate; tetrakis- (perfluoromethvlperfluoronaphthvl)
aluminate: tctrakis(perfluoromethvlperfluoronaphthvl) borate:
tetrakis(perfluoronaphthvl) aluminate: tetrakis(perfluoronaphthyl) borate:
tetrakis(perfluoropentyl- perfluorobiphenvl) aluminate:
tetrakis(perfluoropentvlperfluorobiphenvl) borate: tetraperfluoro 25
phenanthrvl aluminate: tetraperfluorophenanthrvl borate;
tetrapcrfluorophenvl aluminate:  tetraperfluorophenvl borate;
tetrakis(perfluoropyrenvl) aluminate; tetrakis(perfluoropvrenvl)  borate.
Exemplary Invention Group-13 Cocatalyst Complexes 30
[(2.4-difluorophenvl)(fluoromethvl)(ethvl)ammonium] [tetraheptvlaluminate]:
[(3-perfluoroethvl-trifluorophenvl)(dihexvl)phosphonium]
[tetrakis(hexafluorononvl)borate]:
[(2,3-difluorophenvl)(propyl)(methvl)ammonium]
[tetrakis(perfluorohexvlperfluoro- phenvl)borate];
[(biphenyl)(methyl)(hexafluorononvl)ammonium] [tetraperfluoro-
phenvlaluminate]; [(3-methyl-perfluorophenvl)(nonvl)(propyl)ammoniuml
[tetrakis(hexafluoro 35 indenvl)aluminate];
[(biphenyl)(perfluoroethvl)(propyl)ammoniuml [tetrakis(hexafluoro-
nonvl)aluminate]; [(octafluorobiphenvl)(diethvl)ammonium]
[tetraperfluorofluorenvlboratel;
[(2,3-difluorophenvl)(ethyl)(hexafluorononvl)phosphonium]
[tetrakis(perfluoronaphthvl)borate];
[(phenyl)(he,xyl)(perfluoroethvl)ammonium]
[tetrakis(octafluorobiphenvl)aluminate]; [(perfluoro-
phenvl)(hexyl)(2-methvlpentyl)ammonium]
[tetrakis(hexafluoroindenvl)borate]; [(2-perfluoro WO 01/42249
PCT/US00/33590  -26 methyl-6-perfluoroethvl-perflu
orobiphenyl)(ethyl)(hexafluorononvl)phosphonium]  [tetraheptylborate];
[(2,5-diflu(~ropherryl)(3-ethylheptvl)(propyl)phosphonium]
[tetrapentylboratel;
[(2,5-difluorophenvl)(propyl)(2-methyl-5-propyl-heptyl)ammonium]
[tetrabutylaluminate]; [N- (2.5-difluorophenyl)pvrrolium]
[tetrakis(methyloctafluorbiphenvl)borate]; [(3-methvl-perfluoro 



5 phenyl)(perfluoroethyl)(2-methyl-5-propyl-heptyl)phosphonium]
[tetraperfluoro- phenanthrvlborate];
[(2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenyl)(butyl)(2-
methvlpentvl)ammonium] [tetrakis(ethvlhexafluoronaphthyl)borate];
[N-(3-perfluoromethyl- trifluorophenvl)isoindoliniuml
[tetrakis(perfluoromethylperfluoronaphthvl)borate]; [(1-fluoro-
biphenyl)(butyl)(ethvl)phosphonium] [tetraheptylboratel;
[N-(2,4-difluorophenvl)phosphindolium] 10 [tetraoctylborate];
[(2.4-difluorophenvl)(2-methvlpentvl)(hexafluorononvl)an onium]
[tetrakis(hexafluorononvl)borate];
[(perfluorophenvl)(hexvl)(nonvl)ammonium] [tetraperfluoro-
anthracenvlaluminate]; [(perfluorobiphenvl)(nonvl)(hexvl)ammonium]
[tetraperfluoro- indenylborate];
[(biphenvl)(propyl)(fluoromethvl)phosphoniumI [tctraperfluoro-
phenanthrvlborate]; [N-(2,3-difluorophenvl)phosphindolium]
[tetraperfluorofluorenvlaluminate]; 15
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(fluoromethvl)(ethvl)phospho
nium]  [tetranonvlborateJ;
[(1-fluorobiphenvl)(hexafluorononyl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(hexafluoroindenvl)borate];
[(2,3-difluorophenvl)(perfluoroethyl)(fluoro- methyl)phosphonium]
[tetraperfluorophenanthrvlboratel; [(2,5-difluorophenvl)(3-
ethvlheptyl)(propyl)phosphonium]
[tetrakis(2-methyl-5-propyl-heptvl)boratel; [(1-fluoro 20
biphenyl)(hexyl)(2-methvlpentvl)ammonium]
[tetrakis(hexafluorononvl)aluminatel; [(perfluoro-
biphenvl)(2-methyl-5-propyl-heptyl)(methvl)ammonium]
[tetrakis(perfluoronaphthvl)borate]; [(2-
perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)(propyl)(methyl)ammonium
] [tetrapcrfluoro- phenantluylaluminate];
[(2-methyl-6-perfluoromethvl-perfluorobiphenvl)(hexy1)(3
ethvlheptvl)ammonium] [tetrakis(ethvlhexafluoronaphthvl)borateI;
[(perfluorophenvl)(hexafluoro- 25 nonvl)(butvl)ammonium]
[tetrakis(heptafluorofluorenvl)aluminatel; [(tetrafluoro-
phenvl)(hexafluorononvl)(2-methvlpentyl)phosphonium] [tetrakis(heptafluoro-
fluorenvl)aluminatej; [(octafluorobiphenvl)(dihexvl)anunonium]
[tetrakis(perfluoro- naphthvl)aluminate];
[(2.4-difluorophenvl)(ethyl)(2-methvl-5-propyl-heptvl)phosphonium]
[tetrakis(3-ethvlheptvl)aluminate];
[(3-perfluoromethvl-trifluorophenvl)(nonvl)(ethvl)ammoniumJ 30
[tetraperfluorofluorenvlborate];
[(3-perfluoroethvl-trifluorophenvl)(2-methyl-5-propyl-
heptyl)(perfluoroethvl)phosphonium] [tetraperfluorophenvlborate];
[(2-methyl-6-perfluoromethyl-
perfluorobiphenvl)(3-ethvlheptyl)(ethvl)phosphonium]
[tetrakis(heptafluorofluorenvl)alununate];
[(2-methyl-6-perfluoromethvl-perfluorobiphenvl)(butvl)(hexvl)phosphonium]
[tetrakis(2-methvl- 5-propyl-heptyl)aluminate];
[(perfluorobiphenyl)(2-methyl-5-propyl-heptyl)(3 35 ethvlheptvl)ammonium]
[tetraoctvlaluminate]; [(2,5-difluorophenvl)(propyl)(perfluoro-
ethyl)ammonium] [tetrakis(hexafluorononyl)borate];
[(2,4-dilluorophenvl)(fluoro- methyl)(ethvl)ammonium]
[tetrakis(methylperfluoronaphthvl )aluminate]; [(perfluoro-
phenvl)(fluoromethyl)(nonyl)ammonium] [tetrakis(2-methvlF.entvl)aluminate];
[(perfluoro WO 01/42249 PCT/US00/33590  -27
phenvl)(methvl)(propyl)phosphonium]
[tetrakis(octafluorobiphenvl)aluminatel; [N- (biphenyl)phosphindolium]
[tetrabutylborate]; [(octafluorobiphenyl)(methvl)(ethvl)ammonium]  



[tetrakis(pentafluoronaphthvl)borate];
[(3-perfluoroethvl-trifluorophenvl)(3-
ethvlheptyl)(perfluoroethvl)ammonium] [tetraheptylaluminate];
[(2,5-difluorophenyl)(methyl)(3 5 ethvlheptvl)phosphonium]
[tetranonvlborate]; [(2-methyl-6-perfluoromethyl-perfluoro-
biphenvl)(propyl)(2-methyl-5-propyl-heptvl)anunonium]
[tetrakis(perfluoropentylperfluoro- biphenvl)borate];
[(1-fluorobiphenvl)(ethvl)(3-ethvlheptyl)ammonium] [tetrakis(perfluoro-
ethylperfluorobiphenvl)borate]; [(1-fluorophenvl)(dinonvl)phosphonium]
[tetrabutvlaluminatel;
[(3-methyl-perfluorophenvl)(2-methvlpentyl)(methvl)ammonium]
[tetrakis(perfluoro 10 hexvlperfluorophenvl)borate];
[(perfluorobiphcnyl)(2-methvlpentyl)(3-ethvtheptyl)ammonium]
[tetrakis(perfluoronaphthyl)aluminate];
[(2,5-difluorophenvl)(3-ethvlheptvl)(hexvl)ammonium]  [tetr
kis(perfluorobiphenyl)aluminatel; [(2-methyl-6-perfluoromethyl-perfluoro-
biphenvl)(ethvl)(nonvl)phosphonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)aluminatel; [N-
(1-fluorophenvl)indolium] [tetrakis(methvloctafluorbiphenvl)borate];
[(2,5-difluoro 15 phem,I)(hexyl)(methvl)anunoniumj
[tetraperfluoroindenvlaluminatej; [(1-fluorobiphenvl)(2-
methvlpentvl)(nonvl)phosphonium] [tetrapentylboratel;
[(2,3-difluorophemvl)(hexvl)(fluoro- methvl)anunoniumj
[tetrakis(hexafluoronapthyl)aluminatej; [(tetrafluoro-
phenvl)(hexvl)(methyl)ammonium] [tetrakis(2-methvlpentvl)aluminatej:
[(3-pertluoromethvl- trifluorophenvl)(butyl)(hexvl)ammonium]
[tetraperfluorofluorenvlborate]; [(I-fluoro 20
biphenyl)(nonvl)(propyl)anunoniuml [tetrakis(hexafluoronapthvl)boratel;
[(2-perfluoromethvl-6-
perfluoroethvl-perfluorobiphenvl)(2-methyl-5-propyl-heptyl)(methvl)phosphon
iumj  [tetrakis(perfluoroethylperfluorobiphenvl)aluminatc]; [(hexafluoro-
biphenvl)(ethvl)(hexvl)ammoniumj [tetraperfluorophenanthrvlaluminate];
[(3-perfluoroethvl- trifluorophenvl)(ethvl)(3-ethvlheptyl)ammoniumI
ItetraperfluorophenvlborateJ: [(3-perfluoro 25
methyl-trifluorophenyl)(2-methvlpentvl)(perfluoroethvl)ammonium]
[tetrakis(hexafluoro- napthvl)borateJ; [N-(perfluorophenvl)isoindoliniumj
[tetraperfluorophenvlboratej; [(1-Iluoro-
biphenvl)(ethyl)(2-methvlpentyl)ammonium]
ltetrakis(pentafluoroindenyl)boratel: [(2,3-difluoro-
phenvl)(nonvl)(butyl)ammonium] [tetrahcptylaluminate]; [(2,5-difluoro-
phenvl)(butvl)(hexvl)ammoniumj jtetraheptylboratel;
[(1-fluorophenyi)(methvl)(hexafluoro 30 nonyl)phosphoniuml
[tetrakis(hexafluoroindenvl)boratej; [(3-perfluoromethvl-trifluoro-
phemvl)(hexafluorononvl)(nonvl)ammoniumj
[tetrakis(perfluoronaphthvl)borate]; [(hexafluoro-
biphenvi)(propyl)(nonvl)phosphonium]
[tetrakis(perfluoromethvlperfluoronaphthyl)aluminatei;
[(2,3-difluorophenyl)(prop vl)(hexvl)phosphoniuin] [tetrabutylborate];
[(2.4-difluorophenvl)(3- ethvlheptvl)(nonvl)ammoniumj
[tetrakis(2-methyl-5-propyl-heptvl)aluminatel; [(2,4-difluoro 35
phenyl)(fluoromethvl)(hexvl)ammonium]
[tetrakis(methvloctafluorbiphenvl)borate]; [(octafluoro-
biphenyl)(ethyl)(propvl)ammonium] [tetrakis(perfluorobiphenvl)borate];
[(2,3-difluorophenyl)(2- methyl-5-propyl-heptyl)(butvl)ammonium]
[tetraperfluorophenviborate]; [(hexafluoro- biphenyl)(dipropyl)phosphonium]
[tetraperfluorophenylborate]; [(2,4-difluoro WO 01/42249 PCT/US00/33590
-28 



phenyl)(nonyl)(ethvl)phosphonium]
[tetrakis(methyiperfluoronaphthvl)aluminate]; [(2.3-difluoro-
phenvl)(propyl)(perfluoroethyl)phosphonium] [tetranonylborate];
[(perfluorobiphenvl)(2-methyl- 5-propyl-heptyl)(methvl)ammonium]
[tetrakis(perfluorohexylperfluorophenvl)aluminatel; [(2 p erfluoro
methvl-6-p erfluoroethyl-p erfluorobiphenyl) (nonyl) (propyl)ammonium]  5
[tetrakis(pentafluoroindenvl)aluminate];
[(tetrafluorophenvl)(3-ethvlheptvl)(2- methvlpentyl)ammoniumj
[tetrakis(methvlperfluoronaphthvl)borate]; [(2-methyl-6-perfluoro-
methyl-perfluorobiphenvl)(methyl)(3-ethvlheptyl)phosphonium]
[tetrakis(pentafluoro- naphthvl)borate];
[(perfluorophenvl)(dibutvl)ammonium] [tetrakis(perfluoroethylperfluoro-
biphenvl)aluminate]; [(1-fluorophenyl)(fluoromethyl)(hexvl)ammoniumj
[tetrakis(pentafluoro 10 naphthyl)alununatej;
[(3-perfluoroethyl-trifluorophenyl)(2-methyl-5-propyl-
heptyl)(hexvl)phosphonium] [tetraperfluorophenvlborate]; [(2,4-difluoro-
phenvl)(ethvl)(methvl)ammonium] [tetrakis(3-ethvlheptvl)boratej;
[(octafluoro- biphenvl)(hexafluorononvl)(2-methylpentyl)anunoniumj
[tetraheptylborate]; [(23-difluoro- phenvl)(dihexvl)phosphonium]
[tetrakis(2-methylpentyl)aluminatej; [(biphenvl)(3-ethylheptyl)(2 15
methyipentyl)phosphoniumj [tetrakis(methylperfluoronaphthvl)aluminate];
[(tetrafluoro- phenvl)(ethvl)(2-methyl-5-propyl-heptyl)ammonium]
[tetraoctylborate]; [(octafluorobiphenvl)(2- methylpentyl)(nonyl)ammonium]
[tetrakis(perfluorohexylperfluorophenvl)aluminate];
[(octafluorobiphenyl)(hexafluorononvl)(methvl)ammonium]
[tetraperfluorofluoremvlaluminatel;
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(nonvl)(hexafluorononvl)ammo
nium] 20 [tetrabutylaluminate];
[(2,4-difluorophenvl)(propyl)(fluoromethvl)ammonium] [tetrakis(perfluoro-
naphthvl)borate]; [N-(I-fluorobiphenyl)phosphindolinium]
[tetrakis(hexafluoroindenvl)boratej;
[(2,3-difluorophenvl)(nonvl)(methvl)ammonium]
[tetrakis(heptafluorofluorenyl)boratej; [(2-
methyl-6-perfluoromethyl-perfluorobiphenyl)(hexafluorononyl)(ethvl)ammonium
]  [tetraoctylboratej;
[(3-perfluoromethvl-trifluorophenvl)(3-ethytheptyl)(methvl)ammonium] 25
[tetrakis(perfluoropyrenvl)boratel;
[(perfluorophenvl)(3-ethvlheptyl)(propyl)phosphonium]
[tetrakis(ethylhexafluoronaphthvl)boratej;
[(hexafluorobiphenyl)(hexafluoro- nonvl)(butyl)ammoniumj
[tetraoctvlborate]; [(2,3-difluorophenvl)(methvl)(nonvl)phosphoniumj
[tetrakis(pentafluoroindenvl)aluminatel; [(3-perfluoromethyl-trifluoro-
phenyl)(ethyl)(nonvl)phosphoniumj [tetrakis(perfluorobiphenvl)aluminate];
[(1-fluoro 30 phenyl)(butvl)(hexvl)ammoniumj
[tetrakis(ethvlhexafluoronaphthvl)aluminate]; [(perfluoro-
phenvl)(methvl)(3-ethvllheptyl)ammonium] [tetraperfluorophenanthrviboratej;
[(3-perfluoroethvl- trifluorophenyl)(butyl)(2-methylpentyl)phosphoniumj
[tetrakis(octafluorobiphenvl)boratej; [(2-
perfluoromethyl-6-perfluoroethvl-perfluorobiphenvi)(3-ethvlheptyl)(2-
methvipentyl)phosphonium] [tetrakis(pentafluoronaphthvl)boratej;
[(2,3-difluorophenvl)(hexvl)(2 35 methyl-5-propyl-heptyl)ammonium]
[tetrakis(perfluoromethylperfluoronaphthyl)aluminate]; [(2,4-
difluorophenvl)(2-methylpentyl)(methvl)phosphonium]
[tetrakis(pentafluoronaphthvl)borate];
[(2,4-difluorophenvl)(methyl)(propyl)ammoniumj
[tetrakis(heptafluorofluorenvl)boratej;
[(perfluorophenyl)(propyl)(methvl)ammonium]
[tetrakis(3-ethvlheptyl)borate]; [(hexafluoro 



WO 01/42249 PCT/US00/33590  -29 biphenyl)(ethyl)(nonvl)ammonium]
[tetrahextvlborate]; [(3-perfluoromethvl-trifluoro-
phenyl)(ethyl)(2-methyl-5-propyl-heptvl)ammonium] [tetrahextvlborate];
[(perfluoro- phenyl)(ethyl)(2-methvlpentvl)ammonium]
[tetrakis(perfluoropvrenvl)aluminate]; [N-(octafluoro-
biphenvl)phosphapyrrolidinium] [tetranonvlaluminate];
[(2.3-difluorophenvl)(2-methyl-5-propyl 5 heptyl)(ethvl)phosphonium]
[tetrabutvlaluminate]; [N-(2.3-difluorophenyl)pyrrolidinium]
[tetrakis(methyloctafluorbiphenyl)borate];
[(3-perfluoromethyl-trifluorophenvl)(3-ethvlheptyl)(2-
methylpentyl)phosphonium] [tetrakis(ethythexafluoronaphthvl)aluminate];
[N-(tetrafluoro- phenvl)pyrrolonium] [tetraperfluorophenviboratel;
[(2-perfluoromethvl-6-perfluoroethyl-
perfluorobiphenyl)(methyl)(hexafluorononvl)ammonium]
[tetrakis(3-ethvlheptyl)aluminate]; [N 10
(3-perfluorocihvl-trifluorophenyl)indolium] [tetraperfluorophenvlborate];
[N-(2-perfluoromethvl-
6-perfluoroethvl-perfluorobiphenvl)phosphapyrrolidiiiiuml
[tetrapentylborate]; [(1-fluoro- phenvl)(hexyl)(2-methvlpentyl)phosphoniumj
[tetrakis(perfluorobiphenvl)aluminate]; [(3-methvl-
perfluorophenvl)(ethvl)(propvl)ammoniumJ ItetraoctvlborateJ;
[(3-perfluoroethvl-trifluoro- phenyl)(hexvl)(3-ethvlheptyl)ammonium)
[tetrakis(perfluoronaphthvl)aluminatej; [(2,3-difluoro 15
phenyl)(2-methylpentvl)(3-ethvlheptyl)ammoniumj [tetrabutvlboratc];
[(perfluoro- phenvl)(perfluorocthyl)(fluoromethvl)ammonium]
[tetrakis(pentafluoronaphthvl)aluminate]; [(2-
methyl-6-perfluoromethvl-pcrfluorobiphenvl)(methyl)(fluoromethvl)phosphoniu
m]  [tetraperfluorophenylboratel;
[(3-perfluoroethvl-trifluorophenvl)(hexyl)(3-ethvlheptyl)ammonium]
[tetrakis(3-ethvlheptyl)aluminatel;
[(2-perfluoromethyl-6-perfluoroethvl-perfluoro 20
biphenyl)(methyl)(2-methvipentvl)phosphonium] [tetrabutylaluminate];
[(2-methvl-6-pcrfluoro-
methyl-perfluorobiphenvl)(propyl)(2-methyl-5-propyl-heptyl)ammonium]
[tetrakis(perfluoro- methvlperfluoronaphthvl)aluminate];
[(2,5-difluorophenvl)(fluoromethvl)(hexafluoro- nonyl)ammonium]
[tetrakis(2-methvipentyl)aluminatej: [(2-perfluoromethvl-6-perfluoroethvl-
perfluorobiphcnvl)(perfluoroethvl)(ethvl)ammonium] [tetranonvialuminate];
[(2-perfluoromethvl 25
6-perfluoroethvl-perfluorobiphenvl)(ethvl)(butvl)phosphonium]
[tetranonvlaluminatel: [(1-fluoro-
biphenvl)(propyl)(2-methvlpcntyl)phosphonium]
[tetrakis(perfluoroethylperfluoro- biphenvl)aluminatcj:
[(biphenyl)(fluoromethvl)(propvl)phosphoniumI [tetrakis(perfluoro-
biphenvl)aluminateJ; [N-(perfluorophenvl)isoindoliniuml
[tetrakis(perfluoropvrenvl)aluminatej:
[(3-methyl-perfluorophenvl)(hexafluorononyl)(3-ethvlheptvl)aminoniumJ
[tetraperfluoro 30 indenvialuminatcj; [N-(phenvl)phosphapvrrolidinium]
[tetraperfluoroanthracenvlboratc]: 1(3-
perfluoroethvl-trifluorophenvl)(fluoromethy
l)(2-methyl-5-propyl-heptyl)ammonium]  (tetraperfluorophenvlborateI;
[(2,3-difluorophenvl)(nonyl)(hexafluorononvl)ammonium]
[tetrakis(perfluoropyrenvi)boratel: [(3-perfluoromethvl-trifluoro-
phenvl)(butvl)(propvl)ammonium] [tetrakis(2-methyl-5-propyl-heptvl)borate]:
[(1-fluoro 35 phenyl)(ethyl)(butvl)ammonium]
[tetraperfluorophenanthrvlaluminate]; [(2,3-difluoro-
phenvl)(butyl)(2-methylpent_yl)phosphonium]
[tetrakis(perfluoropentvlperfluoro- 



biphenyl)aluminate]; [(2,3-difluorophenvl)(dipropvl)ammonium]
[tetrakis(perfluoro- hexvlperfluorophenvl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(hexafluoro WO 01/42249
PCT/USOO/33590  -30 nonvl)(butvl)ammonium] [tetra iextvlborate];
[(3-methvl-perfluorophenvl)(3- ethvlheptvl)(ethvl)ammonium] [tetrak;
s(pentafluoronaphthvl)borate]; [(3-perfluoroethvl-trifluoro-
phenyl)(perfluoroethyl)(hexvl)ammonium]
[tetrakis(hexafluoronapthvl)borate]; [(perfluoro-
biphenvl)(2-methyl-5-propyl-heptyl)(3-ethviheptyl)ammonium]
[tetrahextvlborate]; [(3-methvl 5
perfluorophenyl)(perfluoroethyl)(2-methvlpentvl)phosphonium]
[tetrapentvlborate]; [(3-methyl-
perfluorophenyl)(propvl)(fluoromethyl)ammonium]
[tetrakis(ethvlhexafluoronaphthvl)borate];
[(hexafluorobiphenvl)(hexyl)(propyl)phosphonium]
[tetrakis(methylperfluoronaphthvl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(2-methyl-5-propyl-
heptyl)(methyl)phosphonium] [tetrakis(2-methylpentvl)aluminate];
[(2,4-difluoro 10 phenyl)(methvl)(perfluoroethvl)phosphonium]
[tetranonviborate]; [(3-perfluoromethvl-trifluoro-
phenvl)(dihexafluorononvl)phosphonium]
[tetrakis(methvloctafluorbiphenvl)aluminate]; [(1-
fluorophenvl)(2-methylpentvl)(hexafluorononvl)ammonium]
[tetrahextvlalununate]; [(perfluoro-
phenvl)(pcrfluoroethvl)(methvl)ammonium] [tetraheptviborate1 [(1-fluoro-
phenyl)(nonvl)(butyl)ammonium] [tetrakis(pentafluoronaphthvl)borate];
[(biphenvl)(ethvl)(3 15 ethviheptvl)ammonium] [tetrahextylaluminate];
[N-(tetrafluorophenvl)phosphapyrrolidinium]
[tetrakis(methvloctafluorbiphcnvl)borate];
[(phenvl)(hexvl)(fluoromethvl)ammonium)  [tetraperfluoroindenylalununatcl;
[(tetrafluorophenvl)(perfluoroethvl)(ethvl)ammonium]
[tetraheptylaluminate]; [(perfluorophenvl)(dimethvl)ammonium]
[tetrakis(perfluoro- pyrenvl)aluminate];
[(3-perfluoroethyl-trifluorophenvl)(hexvl)(ethvl)phosphonium] 20
[tetrakis(hexafluorononvl)borate];
[(perfluorophem,l)(hexafluorononvl)(propyl)phosphoniumI
[tetrakis(hexafluoronapthvl)borate];
[(1-fluorobiphenvl)(diperfluoroethvl)ammonium]
[tetrakis(heptafluorofluorenvl)aluminate];
[(2-perfluoromethvl-6-perfluoroethyl-perfluoro-
biphenvl)(propyl)(hexvl)ammonium] [tetrakis(perfluoropyrenyl)borate];
[(hexafluorobiphenvl)(3- ethvlheptvl)(propvl)ammonium]
[tetraoctvlaluminate]: [N-(1-fluorophenvl)pyrrolium] 25
[tetrakis(hexafluoroindenvl)aluminate];
[(2,3-difluorophenvl)(di2-methvlpentvl)phosphonium]
[tetrakis(2-methvl-5-propel-lieptyl)aluminate]; [(perfluorobiphenvl)(2-
methvlpentvl)(hexvl)ammonium] [tetraperfluoroindenylaluminate];
[(2-perfluoromethvl-6-
perfluoroethvl-perfluorobiphenvl)(propvl)(fluoromeihyl)anunonium]
[tetraperfluoro- antlumcenvlaluminate];
[(hexafluorobiphenyl)(dipropvl)phosphoniurn] [tetrakis(ethylhexafluoro 30
naphthol)borate];
[(3-perfluoromethvl-trifluorophemvl)(2-methvl-5-propyl-heptyl)(2-
methvlpentvl)ammonium] [tetrakis(eth}llhexafluoronaphthvl)borate];
[(biphenvi)(2-methyl-5- propyl-heptvl)(hexvl)ammonium]
[tetrakis(3-ethvtheptvl)aluminate]; [(biphenvl)(fluoro-
methvl)(hexvl)ammonium] [tetrakis(hexafluorononvl)aluminate];
[(biphenyl)(propyl)(nonvl)ammonium] [tetraperfluorophenvlborate];
[N-(tctrafluoro 



35 phenyl)indolium] [tetranonvlaluminate]:
[(2,4-difluorophenyl)(dimethvl)ammonium]  [tetranonvlaluminate];
[(tetrafluorophenvl)(nonyl)(hexyl)amnionium] [tetrakis(perfluoro-
pyrenyl)aluminate];
[(3-methyl-perfluorophenyl)(perfluoroet)ivl)(fluoromethvl)ammonium]
[tetraperfluorophenylaluminate]; [(tetrafluorophenvl)(ethvl)(i
.iethvl)phosphonium] WO 01/42249 PCT/US00/33590  -31
[tetranonvialuminateJ;
[(octafluorobiphenyl)(3-ethvlheptvl)(propyl)ammonium] [tetraperfluoro-
phenanthrylborate]: [(hexafluorobiphenyl)(dinonvl)ammonium]
[tetrakis(perfluoropyrenvl)borate];
[(perfluorophenvl)(propyl)(ethyl)ammoniumJ
[tetrakis(perfluorohexylperfluorophenyl)boratej;
[(2-perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)(methvl)(propyl)phos
phonium] 5 [tetrabutvlaluminate];
[(3-perfluoroethyl-trifluorophenvl)(3-ethvlheptyl)(propyl)ammonium]
[tetrakis(perfluoropvrenvl)borate];
[(tetrafluorophenyl)(butyl)(methvl)phosphonium]
[tetrakis(perfluoropyrenvl)borate];
[(3-perfluoroethyl-trifluorophenyl)(dipropyl)ammonium]
[tetrakis(ethvlhexafluoronaphthvl)borate];
[(3-perfluoroethvl-trifluorophenvl)(perfluoro- ethvl)(buty ])ammonium]
[tetranonvlaluminate]; [(octafluorobiphenvl)(fluoro 10
metltvl)(propvl)phosphoniumj [tetrakis(octafluorobiphenvl)borate]:
[(3-perfluoromethvl-trifluoro-
phenvl)(2-methvlpentvl)(3-ethvlheptyl)ammonium] Itetraoctvlborate];
[(2-perfluoromethvl-6-
perfluoroethvl-perfluorobiphenvl)(ethyl)(2-niethvlpentyl)anunoniumJ
[tetrakis(2-methyl-5-propyl- heptyl)aluminateJ:
[(biphenvl)(propyl)(2-methyl-5-propel-heptvl)ammoniumJ
[tetrakis(hexafluoroindenvl)aluminate];
[(1-fluorobiphenvl)(nonvl)(2-methyl-5-propyl 15 heptyl)phosphoniumJ
[tetraperfluorophenanihrvlboratel; [N-(hexafluorobiphenvl)piperidinium]
[tetrakis(pentafluoroindenvl)borateJ;
[(biphenyl)(cthvl)(hexafluorononyl)phosphoniur]
[tetrakis(perfluoroethvlperfluorobiphenvl)alununatej;
[(3-perfluoroethvl-trifluorophenvl)(3-
ethvlheptvl)(2-methyl-5-propyl-heptvl)anunonium]
[tetrakis(perfluoroethvlperfluoro- biphenvl)alutninateJ;
[(3-perfluoroethvl-trifluorophenvl)(ethyl)(2-methvlpentvl)anunoniurI 20
[tetranonviboratej; [(octafluorobiphenvi)(nomvl)(2-methvlpentvl)ammonium]
[tetrakis(3- ethylheptvl)aluminatel;
[N-(3-perfluoroethyl-trifluorophenvl)indolinium] [tetrakis(perfluoro-
pyrenvl)aluminateJ;
[(tetrafluorophenyl)(hexafluorononvl)(butvl)phosphonium]
[tetrakis(heptafluorofluorenvl)boratc];
[(perfluorophenyl)(nonvl)(propyl)ammonium]  [tetraoctvlboratej:
[(octafluorobiphenvl)(butvl)(nonvl)atnmoniumJ [tetraoctylaluminatej: [(2 25
perfluorometlryl-6-perfluoroethvl-perfluorobiphenvi)(pertluoroethyI)(hexafl
uoro- nonvl)phosphoniumJ [tetrakis(perfluoronaphthvl)aluminatel:
[(2-methvl-6-perfluoromethvl- perfluorobiphenvl)(butyl)(hexvl)phosphoniumI
[tetrakis(perfluoropyrenyl)alumfnatel;
[(tetrafluorophenvl)(2-methvlpentyl)(hexyl)anunoniunt]
[tetrakis(hexafluorononvl)aluminate];
[(octafluorobiphenvl)(2-methylpentyl)(perfluoroethvl)ammonium]
[tetrakis(perfluoro 30 pyrenvl)borateI:
[(hexafluorobiphenvl)(etltyl)(2-methyl-5-propyl-heptyl)anunoniumJ
[tetrakis(pentafluoronaphthvl)borateI;
[(tetrafluorophenyl)(dihexyl)ammonium]  [tetrakis(perfluoropyrenyl)boratel:
[(3-methyl-perfluorophenvl)(hexafluoronomll)(2-methyl-5- 



propyl-heptyl)phosphoniunil [tetraperfluorophenanthrylborateJ:
[(2-perfluoromethvl-6-perfluoro-
ethyl-perfluorobiphenyl)(hexafluorononyl)(perfluoroethyl)phosphoniumJ
[tetrakis(hexafluoro 35 indenvl)boratel;
[(perfluorobiphenyi)(nom,l)(perfluoroethvl)ammonium] [tetrakis(pentafluoro-
indenyl)aluminate]; [(octafluorobiphenyl)(butyl)(hexafluorononvl)ammonium]
[tetrakis(pentafluoronaphthvl)borate];
[(perfluorobiphenyl)(methyl)(butvl)ammonium]
[tetrakis(heptafluorofluorenyl)borate]; [(perfluorobiphenvl)(hexafluoro WO
01/42249 PCTIUSOO/33590  -32 nonvl)(methvl)phosphoniumj
[tetrakis(heptafluorofluorenyl)borate]; [(2-perfluoromethvl-6-
perfluoroethvl-perfluorobiphenvl)(ethvl)(butvl)phosphonium]
[tetrakis(perfluoroethvlperfluoro- biphenvl)borate];
[(2,3-difluorophenvl)(hexvl)(fluoromethvl)ammonium] [tetrakis(perfluoro-
hexylperfluorophenvl)aluminate];
[(2-perfluoromethvl-6-perfluoroethyl-perfluoro 5
biphenyl)(ethvl)(methvl)ammonium] [tetrakis(hexafluorononvl)borate];
[(perfluoro- phenvl)(nonvl)(perfluoroethvl)phosphonium]
[tetrakis(hexafluorononvl)borate]; [(octafluoro-
biphenvl)(perfluoroethyl)(propyl)phosphonium]
[tetrakis(methyloctafluorbiphenvl)aluminatej;
[(tetrafluorophenvl)(3-ethvlheptyl)(butvl)ammonium]
[tetrakis(hexafluoronapthvl)borate]; [(3-
methvl-perfluorophenvl)(fluoromethvl)(ethvl)anunonium]
[tetrakis(perfluoronaphthvl)aluminate]; 10
[(octafluorobiphenvl)(diperfluoroethvl)ammonium] [tetrabutvlaluminate];
[(tetrafluoro- phenvl)(fluoromethyl)(nonyl)ammonium]
[tetraperfluoroanthracenylaluminatel;  [(biphenyl)(propvl)(butvl)ammonium]
[tetrakis(perfluorobiphenvl)borate]; [(octafluoro-
biphenvl)(dipropyl)phosphoniumJ [tetrakis(octafluorobiphenvl)borateJ;
[(2-perfluoromethyl-6-
perfluoroethvl-perfluorobiphenvl)(2-methyl-5-propyl-heptyl)(perfluoroethvl)
ammoniumJ 15 [tetraperfluorophenanthrvlborateJ;
[(2,3-difluorophenvl)(hexvt)(perfluoroethvl)phosplionium]
[tetrakis(3-ethylheptyl)borate]; [(phenyl)(3-ethvlheptyl)(nonvl)ammoniumj
[tetrakis(pentafluoro- indenvl)borateJ;
[(3-methyl-perfluorophenvl)(propyl)(hexvl)ammonium] [tetrakis(perfluoro-
naphthvl)aluminate]; [(1-fluorobiphenvl)(dibutyl)phosphonium]
[tetraperfluorofluorenylborate];
[(3-methvl-perfluorophenvl)(nonvl)(fluoromethvl)ammonium]
[tetrabutylborate]; [(perfluoro 20
biphenyl)(2-methylpentyl)(ethyl)ammonium] [tetraperfluorophenvlaluminatel;
[(3-pcrfluoroethyl- trifluorophenyl)(butyl)(2-methyipentyl)phosphonium]
[tetrakis(pentafluoroindem'l)aluminateJ;
[(biphenyl)(methvl)(ethvl)ammonium]
[tetrakis(pentafluoronaphthvl)aluminate]; [N-(hexafluoro-
biphenvl)piperidiniumJ [tetrakis(hexafluorononvl)borate]; [(23-difluoro-
phenvl)(ethvl)(hexvl)phosphonium]
[tetrakis(perfluoropentylperfluorobiphenvl)aluminate]; [(I 25
fluorobiphenvl)(2-methyl-5-propyl-heptyl)(ethvl)ammoniumJ
[tetrakis(hexafluorononvl)borate];
[(3-perfluoroethyl-trifluorophenvl)(perfluoroethyl)(fluoromethvl)anmionium]
[tetrakis(octafluoro- biphenvl)borateJ;
[(1-fluorophenyl)(ethvl)(fluoromethvl)phosphonium] [tetrakis(hexafluoro-
nonyl)aluminatel; [(perfluorobiphenvl)(methvl)(butvl)ammoniumj
[tetraperfluorofluorenvlborate];
[(perfluorophenvl)(hexafluorononvl)(butvl)ammoniumj
[tetraperfluorophenanthrvlborateJ; [(1 30
fluorobiphenvl)(propyl)(nonvl)phosphonium]
[tetrakis(hexafluorononvl)borate]; [(2-perfluoro- 



methvl-6-perfluoroethvl-perfluorobiphenvl)(hexafluorononvl)(2-methvlp
entvl)ammonium]  [tetrakis(perfluoroethylperfluorobiphenvl)borate];
[N-(hexafluorobiphenvl)phosphapvrrolidiniumj
[tetrakis(perfluoroethylperfluorobiphenvl)aluminate]: [(phenvi)(perfluoro-
ethvl)(methvl)ammonium] [tetrakis(3-ethvlheptvl)borate];
[(2-perfluoromethvl-6-perfluoroethvl 35
perfluorobiphenvl)(diethvl)ammonium]
[tetrakis(perfluorobiphenyl)aluminate]; [(1-fluoro-
biphenyl)(methyl)(fluoromethvl)ammonium] [tetrabutvlaluminate];
[(octafluoro- biphenvl)(ethyl)(propyl)phosphoniumJ [tetranonylborate];
[(perfluoro- phenyl)(ethyl)(methvl)phosphonium]
[tetrakis(perfluoronaphthvl)borate]; [(biphenyl)(hexafluoro WO 01/42249
PCT/USOO/33590  - 33  nonyl)(hexyl)phosphonium]
[tetrakis(hexafluoroindenvl)borate];
[(biphenyl)(methvl)(hex_yl)phosphonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [(2-
methyl-6-perfluoromethyl-perfluorobiphenyl)(p erfluoroethyl)(3
-ethvlheptyl)ammonium]  [tetrakis(hexafluoroindenvl)aluminate];
[(phenyl)(perfluoroethyl)(hexafluorononyl)phosphonium] 5
[tetrakis(perfluorobiphenyl)borate];
[(tetrafluorophenyl)(2-methylpentyl)(2-methyl-5-propyl- heptyl)phosphonium]
[tetrakis(perfluoronaphthvl)borate]; [(1-fluoro-
biphenyl)(hexyl)(ethvl)ammonium] [tetraperfluorofluorenylaluminate];
[(octafluoro- biphenyl)(hexafluorononyl)(hexyl)ammonium]
[tetrakis(3-ethvlheptvl)borate]; [(3-perfluoroethvl-
trifluorophenyl)(hexafluorononvl)(ethyl)ammonium]
[tetrakis(heptafluorofluorenyl)borate]; [(3 10
perfluoroethvl-trifluorophenvl)(3-etlrylheptyl)(methvl)ammonium]
[tetrakis(2- methylpentyl)aluminate];
[(3-methyl-perfluorophenvl)(3-ethvlheptyl)(ethyl)ammonium]
[tetrakis(perfluoronaphthvl)borate];
[(biphenyl)(2-methylpentyl)(hexvl)ammonium]  [tetrapentylborate];
[(octafluorobiphemyl)(3-ethvlheptyl)(fluoromethvl)ammonium]
[tetrakis(perfluorohexylperfluorophenvl)alununate];
[(octafluorobiphenvi)(2-methylpentyl)(fluoro 15 methvl)ammoniuin]
[tetrakis(methvloctafluorbiphenvl)borate]; [(phenyl)(ethvl)(2-
methylpentvl)ammonium] [tetraheptylborate];
[(biphenvl)(3-ethylheptyl)(fluoro- methvl)ammonium]
[tetrakis(methylperfluoronaphthvl)borate]; [(2,3-difluorophenyl)(3-
ethvlheptyl)(hexvl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenvl)aluminate]; [(3-
perfluoromethyl-trifluorophenvl)(2-methylpentyl)(nonyl)ammonium]
[tetrakis(3 20 ethylheptyl)borate]; [N-(tetrafluorophenvl)indolinium]
[tetrakis(3-ethylheptyl)aluminate]; [(3-
methyl-perfluorophenvl)(butyl)(ethyl)phosphonium]
[tetrakis(octafluorobiphenyl)borate];
[(biphenyl)(3-ethvlheptyl)(butyl)ammonium] [tetrabutylborate];
[N-(2,4-difluorophenvl)indolium]  [tetraperfluorophenvlaluminate];
[(biphenvl)(2-methyl-5-propyl-heptyl)(butvl)ammonium]
[tetrakis(hexafluoronapthvl)aluminate];
[(biphenyl)(nonvl)(perfluoroethyl)ammonium] 25
[tetrakis(pentafluoroindenvl)borateI;
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(3-
ethylheptyl)(nonvl)ammonium] [tetrapentylaluminate];
[(3-perfluoromethyl-trifluorophenvi)(3-
ethylheptyl)(2-methyl-5-propyl-heptyl)ammonium]
[tetrakis(heptafluorofluoremvl)aluminate]; [N-
(2,5-difluorophenvl)phosphapyrrolidinium]
[tetrakis(perfluoroethylperfluorobiphenvl)borate];  



[(hexafluorobiphenvl)(2-methyl-5-propyl-heptyl)(ethvl)ammonium]
[tetraperfluoro 30 phenanthrnllborate];
[(3-perfluoroethyl-trifluorophenvl)(methyl)(2-methylpentvl)ammonium]
[tetrakis(perfluoronaphthvl)aluminate];
[(tetrafluorophenvl)(butyl)(2-methyl-5-propyl- heptyl)ammonium]
[tetrakis(perfluoromethvlperfluoronaphthvl)aluminate]; [(3-perfluoromethvl-
trifluorophenvl)(diperfluoroethvl)ammonium]
[tetrakis(octafluorobiphenvl)aluminate];
[(phenyl)(hexyl)(fluoromethvl)ammonium]
[tetrakis(hexafluoronapthyl)aluminate]; [(3-perfluoro 35
ethyl-trifluorophenvl)(nonvl)(ethvl)ammonium]
[tetrakis(methvlperfluoronaphthvl)borate];
[(perfluorobiphenyl)(propyl)(hexafluorononyl)ammonium]
[tetrakis(perfluoropyren_yl)borate]; [(3-
perfluoroethyl-trifluorophenyl)(perfluoroethyl)(methvl)ammonium]
[tetrakis(perfluoro- pyrenvl)borate];
[(octafluorobiphenvl)(2-methvlpentyl)(perfluoroethyl)ammonium] WO 01/42249
PCT/US00/33590  -34 [tetrakis(pentafluoroindenyl)alt minate];
[(octafluorobiphenyl)(2-methvlpentvl)(perfluoro- ethyl)ammonium]
[tetrahextyla uminaieJ; [(biphenvi)(methyl)(hexyl)phosphonium]
[tetrabutvlaluminateJ;
[(2,4-difluorophenvl)(butyl)(3-ethvlhept_yl)phosphonium]
[tetrakis(hexafluoroindenvl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(2 5
methyl-5-propyl-heptyl)(hexvl)ammonium] [tetrakis(3-ethvlheptyl)aluminate];
[(1-fluoro- biphenvl)(nonyi)(perfluoroethvl)ammonium]
[tetrakis(hexafluorononvl)borate]; [(I-fluoro-
biphenvl)(2-methyl-5-propyl-heptyl)(3-ethvlheptyl)ammonium]
[tetrakis(octafluoro- biphenvl)borate];
[(phenvl)(perfluoroethyl)(nonyl)phosphonium] [tetraperfluoroindenvlborate];
[(2,4-difluorophenvl)(diethvl)ammonium] [tetraoctvlaluminate];
[(2,3-difluoro 10 phenvl)(propyl)(ethvl)annuonium] [tetrabutylaluminatel:
[(2,3-difluorophenvl)(hexafluoro- nonvl)(2-methylpentvl)phosphonium]
[tetrakis(hexafluoronapthyl)aluminate]; [(phenyl)(3-
ethylheptvl)(nonvl)ammoniumj [tetrakis(hexafluoroindenvl)aluminate];
[(3-perfluoromethyl-
trifluorophenvl)(2-methvlpentvl)(perfluoroethvl)phosphonium]
[tetrakis(hexafluoro- nonyl)aluminate];
[(3-methvl-perfluorophenyl)(dibutvl)phosphoniumj [tetrapentylborate]; 15
[(octafluorobiphenvl)(propvl)(butvl)ammonium] [tetrabutvlaluminate];
[(tetrafluoro- phenvl)(methvl)(propyl)ammonium]
[tetrakis(2-methvlpcntvl)aluminate]; [(biphenvl)(methvl)(2-
methvl-5-propyl-heptyl)phosphonium] [tetrakis(perfluorobiphenvl)aluminatej;
[(hexafluoro- biphenyl)(3-ethvlheptyl)(propyl)phosphoniumJ
[tetrakis(2-methyl-5-propyl-heptvl)aluminateJ; [(3-
perfluoroethvl-trifluorophenvl)(dipropyl)ammonium]
[tetraperfluorophenvlaluminatej; [(2,3 20
difluorophenyl)(hexyl)(fluoromethvl)ammoniumj
[tetraperfluorofluorenylborate]; [N-(3-perfluoro-
methvl-trifluorophenyl)phosphapyrrolidinium]
[tetrakis(perfluoropyrenvl)borate]; [(1-fluoro-
phenvl)(methyl)(3-ethviheptyl)phosphonium] [tetrahextvlaluminate];
[(hexafluoro- biphenyl)(fluoromethvl)(nonvl)ammoniumj
[tetrakis(3-ethvlheptvl)boratej;
[(biphenvl)(butvl)(perfluoroethvl)phosphonium]
[tetrakis(perfluoropvrenvl)boratej; 25
[(biphenyl)(fluoromethvl)(hexvl)phosphonium]
[tetrakis(octafluorobiphenvl)borate[: [(2-
perfluoromethyl-0-perfluoroethyl-perfluorobiphenvl)(2-methyl-5-propyl- 



heptyl)(propyl)ammonium] [tetranonvlborate];
[(2,5-difluorophenvl)(perfluoro- ethyl)(hexyl)ammonium]
[tetrakis(perfluoronaphthyl)borateJ; [N-(3-perfluoromethvl-trifluoro-
phenvl)phosphindolinium] [tetraperfluorophenvlaluminate];
[(3-methyl-perfluoro 30 phenvl)(propvl)(ethvl)phosphonium]
[tetrakis(pentafluoroindenvl)aluminate]; [(perfluoro-
biphenvl)(3-ethvlheptyl)(2-methyl-5-propyl-heptyl)ammoniumJ
[tetraperfluoroanthracenviborate];
[(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenvl)(hexyl)(ethvl)phosph
onium]  [tetraperfluorofluorenvlaluminate];
[(phenvl)(propyl)(2-methylpentvl)phosphonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate];
[(3-perfluoroethyl-trifluoro 35 phenvl)(methyl)(butyl)phosphonium]
[tetrakis(hexafluoronapthyl)borate]; [(3-perfluoromethvl-
trifluorophenyl)(perfluoroethyl)(nonvl)phosphonium]
[tetrakis(perfluoromethvlperfluoro- naphthvl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluorcbiphenyl)(hexafluorononyl)(3-
ethylheptvl)ammonium] [tetraperfluorophenvlborate];
[(biph(:nyl)(prop_yl)(2-methyl-5-propyl WO 01/42249 PCT/US00/33590  -35
heptyl)ammonium] [tetrakis(perfluoroethvlperfluorobiphenvl)borate];
[(hexafluoro- biphenyl)(dipropyl)phosphonium]
[tetrakis(perfluorohexylperfluorophenvl)borate]; [(3-perfluoro-
ethvi-trifluorophenvl)(methyl)(butvl)ammonium]
[tetrakis(3-ethvlheptyl)borate]; [(3-perfluoro-
ethvl-trifluorophenvl)(methvl)(butvl)ammonium]
[tetrakis(heptafluorofluorenvl)borate]; [(2 5
perfluoromethvi-0-perfluoroethvl-perfluorobiphenvl)(methyl)(2-methylpentvl)
phosphonium]  [tetrakis(octafluorobiphenvl)aluminate]:
[N-(I-fluorobiphenvl)pyrrolonium] [tetraperfluoro- fluorenvlborate];
[(perfluorobiphenvl)(diperfluoroethvl)phosphonium] [tetrakis(pentafluoro-
indenvl)aluminate]; [(3-perfluoroethvl-trifluorophenvl)(2-methyl-5-propyl
heptyl)(methvl)phosphoniuml [tetrakis(2-methylpentvl)aluminate];
[(hexafluorobiphenvl)(fluoro- 1(1 methvl)(butvl)phosphoniuml
[tctrakis(perfluoromethvlperfluoronaphthvl)alununate]; [(perfluoro-
phenvi)(propyl)(ethvl)ammonium] [tctrakis(hexafluorononvl)borate];
[N-(2,5-difluoro phenvl)indoliuml [tetrakis(3-ethylheptvl)boratc];
[(I-fluorobiphenvl)(methvl)(butvl)phosphonium]
[tetrakis(2-methvlpentvl)borate];
[(octafluorobiphenvl)(hexvl)(fluoromethvl)phosphonium]
[tetraperfluoroantluacenvlaluminate];
[(hexafluorobiphcnvi)(2-methyl-5-propy1 15 heptyl)(ethvl)ammonium]
[tctrakis(octafluorobiphcmvl)boratcJ: l(octafluorobiphenvl)(perfluoro-
ethvl)(propvl)phosphonium] [tetraperfluorophenvlaluminatel;
[(2,3-difluorophenvl)(hexafIuoro- nonvl)(ethvl)ammonium]
[tetraperfluorophenvialuminatel: [(I-fluorobiphenyl)(hcxafluoro-
nonvl)(propyl)anunonium] [tctrakis(perfluoropyrenvl)alununatel:
[(1-fluorobiphenvl)(3- ethvlheptyl)(fluoromethyl)phosphonium]
[tctrakis(3-ethvlheptyl)aluminate]; [(2,5-difluoro 20
phenyl)(propyl)(fluoromethvl)ammoniumJ
[tetrakis(ethvlhexafluoronaphthvl)borate]; 1(2- perlluoromethv
i-6-perfluoroethyl-perfluorobiphenvl)(propyl)(2-methyl-5-propyl-
heptvl)ammonium] [tetrakis(ethvlhexafluoronaphthvl)borate): [(perfluoro-
biphenvl)(ethyl)(butvl)ammonium] [tetraperfluoroanthracenvlboratc];
[(3-perfluoromethyl- trifluorophenvl)(butyl)( methvl)phosphoniumI [tetra
kis(perlluorocthylperfluoro 



25 biphenvl)aluminatcl: [(biphenyl)(butvl)(perfluoroethvl)ammonium]
[tetrahextylalununatel: [(2-
perfluoromethvl-6-perfluoroethvi-perfluorobiphem'l)(hexafluorononvl)(3-
ethylhcptyl)phosplionium] [tctrakis(3-ethylheptvl)aluminatel:
[(3-methyl-pcrfluoro- phemIl)(nonvl)(2-methyl-5-propyl-hcptyl)wnmoniuml
[tctrakis(2-methvlpentyl)aluminatc]; 1(2-
perfluoromethyl-6-perfluoroethvl-perfluorobiphenvl)(nonvl)(2-methyl-5-propy
l 30 heptyl)ammoniuml [tetraperfluorophenanthrylborate]:
[(3-perfluoromethyl-trifluoro- phenvl)(diethvl)ammoniunt]
[tctrakis(hexafluorononvl)boratel: [(2-metliyl-6-perfluoromethvl-
perfluorobiphenyl)(ethyl)(fluoromethvl)phosphonium]
[tetrakis(hexafluoronapthyl)boratel:
[(hexafluorobiphenvl)(perfluoroethyl)(2-methyl-5-propyl-heptyl)ammonium]
Itetraperfluoro- phenylborate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(2 35
methylpentvl)(ethvl)ammonium] [tetrakis(3-ethvlheptvl)alununate];
[(2-methyl-6-perfluoro-
methy1-perfluorobiphenvl)(perfluoroethvl)(hexvl)phosphonium]
[tetrakis(pentafluoro- indenvl)aluminate];
[(1-fluorobiphenvl)(2-methvl-5-propyl-heptyl)(methvl)ammonium]
[tetrakis(hexafluorononvl)aluminate];
[(biphenvl)(fluoromethyl)(methvl)phosphonium] WO 01/42249 PCTIUSOO/33590
-36 [tetrakis(perfluoropentylperfluorobiphenvl)borate];
[(3-methyl-perfluorophenvl)(2-methyl-5- propyl-heptvl)(propyl)phosphonium]
[tetrabutvlaluminate]; [(perfluorobiphenvl)(2-methyl-5-
propyl-heptvl)(3-ethvlheptvl)ammonium] [tetrakis(perfluoropvrenvl)borate];
[(2,4-difluoro- phenvl)(hexafluorononyl)(nonvl)ammonium]
[tetrakis(perfluoropyrenvl)aluminate]; [(2-perfluoro 5
methyl-6-perfluoroethyl-perfluorobiphenyl)(2-methylpentyl)(perfluoroethvl)a
mmonium]  [tetrakis(heptafluorofluorenyl)aluminatel;
[(3-perfluoromethyl-trifluorophenyl)(propyl)(2- methvlpentyl)ammonium]
[tetrakis(perfluorop_yrenvl)aluminate]; [(phenvl)(hexafluorononvl)(2
methvl-5-propyl-heptvl)ammonium]
[tetrakis(perfluoroethylperfluorobiphenyl)aluminate];
[(perfluorobiphenyl)(2-methylpentyl)(methvl)phosphonium]
[tetrabutvlaluminate]; [(3-perfluoro- 10
ethyl-trifluorophenvl)(2-methyl-5-propyl-heptyl)(3-ethyllieptvl)ammonium]
[tetrakis(perfluoro methvlperfluoronaphthvl)aluminate];
[(2,4-difluorophenyl)(methvl)(2-methyl-5-propyl- heptyl)ammonium]
[tetrakis(perfluoropentvlperfluorobiphenvl)borate]; [(25-difluoro-
phenvl)(hexyl)(perfluoroethvl)phosphonium] [tetraperfluorophenvlborate];
[N-(1-fluoro- biphenyl)phosphapyrrolidinium]
[tetrakis(hexafluorononvl)borate]; [(2,3-difluoro 15
phenyl)(hexafluorononvl)(2-methvlpentyl)phosphonium]
[tetrakis(hexafluoronomyl)aluminate[;
[(phenvl)(2-methyl-5-propel-heptyl)(hexafluorononvl)ammonium]
[tetraperfluoro- phenvlaluminate];
[(2,4-difluorophenyl)(butyl)(2-methylpentvl)ammonium] [tetrakis(octafluoro-
biphenvl)borate]; [(2-methyl-
i-perfluoromethyl-perfluorobiphenvl)(butvl)(perfluoro- ethyl)phosphonium]
[tetrakis(perfluoropentylperfluorobiphenvl)aluminate]; [(2,5-difluoro 20
phenvl)(butvl)(hexvl)ammoniunr] [tetrakis(perfluoropyrenvl)borate];
[(phenvl)(perfluoro- ethvl)(fluoromethvl)anunonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate]; [(2,3-difluoro-
phenvl)(3-ethvlheptvl)(perfluoroethyl)ammonium] [tetrahextylborate];
[(1-fluorobiphenvl)(fluoro- 



methvl)(ethvl)ammonium] [tetrakis(perfluorohexylperfluorophenyl)aluminate];
[(2,5-difluoro- phenvl)(hexafluorononvl)(methvl)ammonium]
[tetraperfluorophenylaluminate]; [(2,5-difluoro 25
phenvl)(dimethvl)ammonium] [tetrakis(hexafluoroindenvl)boratej;
[(3-perfluoromethvl-trifluoro- phenyl)(dihexyl)ammonium]
[tetrakis(ethvlhexafluoronaphthvl)alunrinate]; [(hexafluoro-
biphenvl)(3-ethvlheptvl)(hexafluorononvl)phosphonium]
[tetraperfluorophenvlborate]; [(2-niethvl-
6-perfluoromethvl-perfluorobiphenvl)(fluoromethyl)(perfluoroethvl)phosphoni
um]  [tetrakis(perfluorobiphenvl)aluminate];
[(2-perfluorornethvl-6-perfluoroethvl-perfluoro 30
biphenyl)(2-methyl-5-propyl-heptyl)(hexafluorononvl)ammonium]
[tetrakis(perfluoro- pentvlperfluorobiphenvl)aluminate];
[(hexafluorobiphenvl)(hexafluorononvl)(methvl)ammonium[
[tetrakis(methylperfluoronaphthvl)borate];
[(2-perfluoromethvl-6-perfluoroetlrvl-perfluoro-
biphenvl)(hexafluorononyl)(2-methyl-5-propyl-heptyl)ammoniunr]
[tetrakis(2-methyl-5-propyl- heptyl)aluminate];
[(3-perfluoroethvl-trifluorophenvl)(2-methyl-5-propyl-heptyl)(3 35
ethvlheptyl)ammonium] [tetrakis(heptafluorofluorenvl)borate];
[(tetrafluorophem,l)(hexafluoro- nonyl)(2-methylpentyl)phosphonium]
[tetrakis(perfluorohexylperfluorophenvl)borate]; [(2 p erfluoromethyl-6-p
erfluoroethyl-p erfluorob iphenyl) (hexafluorononyl)(2-
methylpentvl)ammonium] [tetranonvlborate];
[(hexafluorobiphenvl)(3-ethviheptyl)(2 WO 01/42249 PCT/US00/33590  -37
methvipentvl)ammonium] [tetrakis(pentafluoronaphthvl)borate];
[(2,4-difluoro- phenvl)(diethvl)ammonium]
[tetrakis(methylperfluoronaphthvl)aluminate]; [(3-perfluoroethyl-
trifluorophenvl)(hexafluorononyl)(propyl)ammonium] [tetranonviborate];
[(tetrafluorophenvl)(3- ethvlheptvl)(hexafluorononyl)ammonium]
[tetrakis(hexafluoronapthyl)borate]; [(3-methvl 5
perfluorophenvl)(3-ethvlheptyl)(methvl)ammonium]
[tetrakis(hexafluoroindenvl)aluminate]; [(3-
methyl-perfluorophenyl)(hexafluorononvl)(3-ethvlheptyl)ammonium]
[tetranonylborate];
[(tetrafluorophenvl)(fluoromethyl)(2-methyl-5-propel-heptyl)ammonium]
[tetraperfluoro- phenvlaluminatel; [N-(2,5-difluorophenvl)p_yrrolium]
[tetraheptylborate]; [(perfluoro- phenvl)(butyl)(nonvl)ammonium]
[tetrahextvlborate]; [(perfluorophenvl)(perfluoro 10
ethyl)(hexafluorononvl)phosphoniumI [tetranonylboratel:
[(hexafluorobiphenyl)(3- ethylheptvl)(butvl)phosphonium]
[tetrakis(2-methylpentyl)aluminate]; [(3-perfluoromethvl-
trifluorophenvl)(diliexvl)ammonium] [tetrakis(pentafluoroindenvl)borate];
[(perfluoro- biphenvl)(di2-methyl-5-propyl-heptyl)phosphoniuml
Itetrahept_ylborate]; [(perfluorobiphenvl)(2- methvlpentvl)(ethvl)ammonium]
[tetrakis(ethylliexafluoronaphthvl)aluminatel; [(2.4-difluoro 15
phenvl)(hexvl)(nonvl)ammonium] [tetrakis(2-methyl-5-propyl-heptvl)borate];
[(phenvl)(dimethvl)ammoniuml [tetrapentylaluminatel; [(1-fluoro-
phenvl)(ethvl)(nonvl)ammonium] [tetrakis(octatluorobiphenyl)borate];
[N-(2-methyl-6-perfluoro- methvl-pcrfluorobiphenvl)phosphindolinium]
[tetraperfluorophenvlborate]; [(3-perfluoroethvl-
trifluorophenyl)(dilhexvl)ammonium] [tetrakis(hexafluoroindenvl)aluminate];
[(2,3-difluoro 20 phenvl)(nonvl)(2-methyl-5-propyl-heptyl)phosphonium]
[tetrakis(perfluoropyrenvl)boratel; [(3- 



perfluoroethvl-trifluorophenvl)(hexyl)(methvl)ammonium]
[totraperfluorophenanthrvlboratel; [(2-
methvl-6-perfluoromethvl-perfluorobiphenvl)(2-methvlpentvl)(hexvi)ammonium]
[tetrabutvlboratel;
[(3-methvl-perfluorophenvl)(2-methvlpentvl)(nonvl)ammonium]
[tetrakis(perfluoropyrcnvl)aluminate];
[(2-methyl-6-perfluoromethyl-perlluoro 25
biphenyl)(diperfluoroethyl)ammoniuml [tetrabutylboratel;
[(3-methyl-perfluorophenvl)(nonyl)(3- ethvlheptvl)anunonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate]; [(1-fluoro-
phenvl)(methvl)(3-ethvlheptvl)ammonium] [tetraperfluoroanthracenvlborate];
[(octafluoro- biphenvl)(2-methvipentvl)(butvl)ammonium] [tetranonvlboratel;
[(2-methyl-6-perfluoromethyl-
perfluorobiphenvl)(2-methyl-5-propyl-heptvl)(2-methylpentvl)ammonium]
[tetrabutylaluminatel; 30 [(octafluorobiphenvl)(ethvl)(propyl)aunmonium]
[tetrakis(methvlperfluoronaphthvl)borate]; [(3-
methvl-perfluorophenvi)(2-methyl-5-propel-heptvl)(fluoromethvl)ammonium]
[tetraperfluoro- phenanthrvlboratel;
[(phenyl)(2-methvlpentvl)(butvl)ammonium] [tetraperfluorophenylboratel;
[N-(phenyl)pyrroloniuml [tetraheptvlboratel;
[(1-fluorophenvl)(ethvl)(2-methvlpentvl)ammonium]
[tetrakis(octafluorobiphenvl)aluminate];
[(biphenyl)(perfluoroethvl)(propvl)ammonium] 35
[tetraperfluorophenantluvlaluminate];
[(3-perfluoromethvl-trifluorophenvl)(2-methyl-5-propyl-
heptyl)(2-methvipentvl)ammonium]
[tetrakis(perfluorohexvlperfluorophenvl)aluminate]; [(2,3-
difluorophenvl)(hexvl)(methvl)ammonium]
[tetrakis(pentafluoroindenyl)borate];  [(biphenyl)(prop_yl)(butvl)ammonium]
[tetrapentylborate]; [(2-perfluoromethvl-6-perfluoroethyl WO 01/42249
PCT/USO0/33590  -38 perfluorobiphenyl)(hexafluoror
onyl)(fluoromethyl)ammonium] [tetrahextylaluminate]; [(3-
methyl-perfluorophenyl)(dimet'.wl)ammonium]
[tetrakis(2-methylpentyl)boratel; [(2,3-difluoro-
phenyl)(propyl)(methvl)ammonium] [tetraperfluorophenylaluminate];
[(2-perfluoromethyl-6 p
erfluoroethyl-perfluorobiphenyl)(propyl)(2-methyl-5-propyl-heptyl)ammonium]
5 [tetrakis(hexafluorononvl)aluminate];
[(perfluorophenvl)(hexvl)(2-methyl-5-propyl- heptyl)ammonium]
[tetrakis(hexafluoronapthvl)borate];
[(1-fluorobiphenyl)(methyl)(2-methyl-5- propyl-heptyl)ammonium]
[tetrakis(hexafluorononyl)borate]; [(biphenyl)(2-methvlpentyl)(2-
methvl-5-propyl-heptyl)ammoniuml [tetraperfluorofluorenylaluminatel;
[(perfluoro- phenvl)(propyl)(nonvl)ammonium] [tetranonylaluminatel;
[(biphenyl)(hexafluoro 10 nonvl)(perfluoroethvl)ammonium]
[tetrakis(perfluoroethylperfluorobiphenvl)aluminatel; [(2-
methvl-6-perfluoromethyl-p erfluorobiphenyl)(hexafluoronony
I)(ethyl)phosphonium]  [tetrakis(perfluoronaphthvl)borate];
[(2,3-difluorophenvl)(nonyl)(hexafluorononyl)ammonium]
[tetrakis(perfluoropentylperfluorobiphenyl)borate]; [(2,5-difluoro-
phenyl)(propyl)(hexyl)ammoniumJ Itetrapentylaluminatel;
[N-(octafluorobiphenvl)piperidinium] 15 [tetraheptvlaluminate];
[(phenyl)(3-ethvlheptyl)(2-methvlpentvl)ammonium] [tetrakis(heptafluoro-
fluorenvl)aluminate]; [(biphenyl)(hexafluorononvl)(methvl)ammonium]
[tetraperfluoro- anthracenvlborate];
[(2.5-difluorophenyl)(propyl)(nonyl)phosphonium] [tetraperfluoro-
indenylborate]: [N-(3-pcrfluoromethvl-trifluorophenvl)phosphapyrrolidinium]
[tetrakis(perfluoro 



methylperfluoronaphthyl)borate];
[(1-fluorobiphenvl)(diperfluoroethvl)phosphonium] 20
[tetrakis(hexafluoronapthvl)alumi.natel;
[(3-methyl-perfluorophenyl)(nonvl)(2-methyl-5-propyl- heptyl)ammonium]
[tetrakis(pentafluoroindenvl)aluminate]; [N-(3-methyl-perfluoro-
phenvl)pyrrolium] [tetrakis(2-methylpentvl)borate];
[(perfluorophenyl)(methyl)(3- ethvlheptvl)ammonium] [tetrabutvlaluminatel;
[(tetrafluorophenvl)(propyl)(2-methyl-5-propyl- heptyl)ammonium)
[tetrakis(methyloctafluorbiphenvl)aluminatel; [(2-perfluoromethvl-6 25
perfluoroethyl-perfluorobiphenvl)(perfluoroethvl)(hexafluorononvl)ammonium]
[tetrakis(2- methylpentvl)borate];
[(2,3-difluorophenyl)(ethyl)(2-methylpentvl)ammonium]
[tetrakis(hexafluoronapthvl)borate];
[(1-fluorobiphenvl)(2-methyl-5-propel-heptyl)(3- ethvlheptyl)anunoniumJ
[tetraperfluoroanthracenvlaluminatel; [N-(2,5-difluoro-
phenvl)piperidinium] [tetraperfluorofluorenvlaluminatel;
[(perfluorobiphenvl)(2-methyl-5-propyl 30 heptyl)(hexvl)ammoniurI
[tetrakis(perfluorohexvlperfluorophenvl)aluminate]; [(octafluoro-
biphenvl)(dihexvl)phosphonium]
[tetrakis(ethvlhexafluoronaphthvl)aluminatel;
[(biphenyl)(fluoromethvl)(2-methyl-5-propyl-heptyl)ammonium]
[tetrabutylaluminatel; [(3-
perfluoroethvl-trifluorophenvl)(methyl)(hexafluorononvl)phosphonium]
[tetrakis(octafluoro- biphenvl)aluminatel;
[(perfluorophenvl)(methvl)(hexvl)phosphonium] [tetrakis(hexafluoro 35
nonvl)borate];
[(3-perfluoromethyl-tifluorophenyl)(perfluoroethyl)(hexafluorononvl)ammoniu
m]  [tetraoctylborate];
[(2,4-difluorophen_yl)(hexafluoronouyl)(et?hyl)phosphonium]
[tetrakis(perfluoro- hexylperfluorophenyl)aluminate];
[(tetrafluorophenyl)(ethyl),methvl)ammonium] [tetraperfluoro-
phenanthrvlaluminatel;
[(3-methyl-perfluorophenyl)(hexyl)(:.-methyl-5-propyl-heptyl)ammonium] WO
01/42249 PCT/US00/33590  -39 [tetrakis(perfluorobiphenvl)aluminate];
[N-(perfluorobiphenvl)indolinium] [tetrakis(heptafluoro-
fluorenvl)aluminate]; [(biphenvl)(methvl)(butyl)ammonium]
[tetrakis(perfluorobiphenvl)borate];
[(perfluorobiphenvl)(2-methvipentvl)(methvl)ammonium]
[tetrakis(ethvlhexafluoro- naphthvl)aluminatel;
[(phenyl)(hexafluorononvl)(3-ethvlheptvl)ammonium] 5
Itetrakis(methyiperfluoronaphthvl)aluminate];
[(2.4-difluorophenvl)(butvl)(propvl)ammonium]
[tetrakis(methvloctafluorbiphenvl)aluminatel;
[(3-perfluoroethvl-trifluorophenyl)(fluoro-
methyl)(perfluoroethvl)ammonium] [tetrakis(3-ethvlheptvl)aluminate];
[(biphenyl)(methyl)(hexafluorononvl)ammonium]
[tetrakis(pentafluoroindenvl)borate]; 1(2- perfluoromethv1-
i-periluoroethvl-perfluorobiphenyl)(propyl)(ethvl)ammonium] 10
[tetrakis(heptafluorofluorenvl)borate];
[(tetrafluorophenvl)(2-methylpentyl)(perfluoro- ethyl)phosphoniuml
[tetrakis(ethvllrexafluoronaphthvl)borate];
[(2-perfluoromethvl-6-perfluoro-
ethyl-perfluorobiphenvl)(fluoromethvl)(ethvl)phosphonium)
[tetrakis(3-ethvlheptyl)aluminatel;
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(nonvl)(liexafluorononvl)amm
onium I [tetraheptylaluminate];
[(2-pcrfluoromctlryl-6-perfluoroethvl-pcrfluorobiphenyl)(perfluoro- 15
ethyl)(methvl)ammoniuml [tetraperfluoroanthracenvlboratel;
[(2.3-difluorophenvl)(2- methvlpentvl)(fluoromethvl)phosphoniuml
[tetraheptvlboratcl; [(perfluorophcnvl)(nonvl)(2- 



methvlpentyl)phosphonium] [tetrahextvlboratel. [(3-perfluoroethvl-trifluoro
phenv l)( methvl)(propyl)phosphoniurI [tetrakis(hexafluorononvl)borate];
[(2.5-difluorophenvl)(2-
methvlpentvl)(2-methyl-5-propel-heptyl)phosphoniuml
[tetrakis(perfluoroethylperfluoro 20 biphenvi)alununate];
[(1-fluorophenvl)(nonvl)(butvl)ammonium] [tetrakis(pcrfluoro-
biphenvl)aluminateJ;
[(3-perfluoromethyl-trifluorophenvl)(2-methyl-5-propyl-heptyl)(2-
methvlpentyl)phosphonium] Itetraperfluorophenylaluminate];
[(2,5-difluorophcnvl)(propvl)(2- methvipcntyI)phosphoniuml
Itetrakis(pentafluoroindenvl)aluminatcj; [(25-difluoro-
phenyl)(butvl)(methyl)phosphonium]
[tetrakis(perfluoromethvlperfluoronaphthyl)borate [; [(2.4 25
difluorophenvl)(2-methvlpentvl)(hcxafluorononvl)amrmoniurJ
[tetrakis(perfluoromcthvlpcrfluoro- naphthvl)aluminate];
[(3-methyl-perfluorophenyI)(2-methvlpentvl)(fluoromethyl)anunonium]
Itetrabutylaluminate]; [(perfluorophemvl)(dihcxafluorononvl)phosphonium]
[tetraperfluoro- anihracenvlborate];
[(tetrafluorophenvl)(butvl)(perfluoroethvl)ammonium] [tetrakis(perlluoro-
pvrenvl)borate]; [(phenyl)(3-ethvlheptyl)(2-rnethvlpentvl)ammonium]
[tetraheptylalurninate]; 30 [(biphenyl)(hexvl)(ethvl)phosphoniurnJ
[tetraheptvlaluminate]; [N-(2.3-difluoro- phenvl)phosphindolinium]
[tetrakis(2-methvlpentyl)aluminate]; [(2-methyl-6-perfluoromethyl-
perfluorobiphenvl)(methvl)(butvl)ammoniumJ [tetraperfluorophenvlaluminatej;
[(2.3-difluoro- phenvl)(hexvl)(fluoromethvl)ammonium] [tetrahextviborate];
[N-(3-methyl-perfluoro phenyl)indolium]
[tetrakis(octafluorobiphenvl)aluminate]; [(perfluorobiphenvl)(2 35
methvlpentyl)(3-ethvlheptvl)ammonium]
[tetrakis(methvlperfluoronaphthvl)aluminate]; [(2,3-
difluorophenvl)(2-methvlpentyl)(hexafluorononvl)phosphonium]
[tetraoctylborate]; [(2-methyl-6-
perfluoromethyl-perfluorobiphenyl)(ethyl)(2-methylpentvl)ammonium]
[tetrakis(hexafluoro- nonvl)aluminate];
[(2-perfluoromethvl-6-perfluoroethvl-perfluorobiphenyl)(3 WO 01/42249
PCT/US00/33590  -40 ethvlheptyl)(hexafluorononyl)ammonium]
[tetraperfluoroindenvlaluminate]; [(2-perfluoromethyl-
6-perfluoroethvl-perfluorobiphenvl)(perfluoroethvl)(hexvl)phosphonium]
[tetrakis(2-methyl-5- propvl-heptvl)borate];
[(biphenyl)(perfluoroethvl)(propyl)ammonium] [tetraperfluoro-
indenylboratej:
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(di3-ethvlheptyl)ammoniumj 5
[tetraperfluoroanthracenvlboratej:
[(1-fluorophenvl)(di2-methvlpentvl)ammonium]
[tetrakis(perfluoromethylperfluoronaphthvl)aluminate];
[(octafluorobiphenyl)(2- methvlpentyl)(propvl)phosphoniumj
[tetraoctylborate]; [(3-perfluoromethyl-trifluorophenyl)(2-
methvl-5-propyl-heptvl)(nonvl)phosphoniumj
[tetraperfluoroindenvlailuminate];  [(biphenyl)(methvl)(nonyl)ammonium]
[tetrakis(octafluorobiphenyl)borate]; [(hexafluoro 10
biphenyl)(di2-methvlpentvl)ammoniumJ [tetrakis(2-methylpentyl)aluminate];
[(perfluoro- biphenvl)(propyl)(butvl)phosphoniumj
[tetraperfluorophenanthrylaluminate]; [(2,4-difluoro- phen
'1)(hesvl)(methvl)phosphoniumj [tetraheptylboratel;
[(2-methyl-6-perfluoromethvl- perfluorobiphenyl)(ethvl)(hexvl)ammonium]
[tetrakis(3-ethvlheptyl)boratel; [(3-methyl-perfluoro-
phenyl)(nonvl)(methyl)ammoniuml [tetrakis(hexafluoroindem'l)borateI;
[(2-perfluoromethvl-6 



15
perfluoroethyl-perfluorobiphenvl)(hexafluorononyl)(3-ethvlheptyl)anunonium]
[tetrakis(perfluoronaphthvl)aluminatej; [N-(1-fluorophenvl)pyrrolium)
[tetrabutylboratel:
[(biphenyl)(2-methyl-5-propyl-hcptyl)(methvl)phosphoniurj
[tctrabutylaluminatej; [(perfluoro-
phenvl)(methyl)(hexafluorononvl)phosphoniurJ
[tetrakis(liexafluoronapthyl)aluminateJ;
[(tetrafluorophenvl)(butyl)(ethvl)pltosphoniumj
[tetraperfluorophenylborate]; [N-(2,4-difluoro 20 phenvl)pyrrolidinium]
[tetrakis(perfluoromethvlperfluoronaphthvl)borate]; [(3-methyl-perfluoro-
phenvl)(difluoromethyl)ammoniumj [tetrakis(perfluoronaphthyl)aluminate];
[(perfluoro- biphenvl)(propyl)(hexafluorononvl)ammoniumj
[tetrakis(methylperfluoronaphthyl)aluminateJ:
[(1-fluorophcnvl)(hexafluorononyl)(butvl)phosphoniuml
[tetrakis(heptafluorofluorenyl)borateI:
[(2-methyl-6-perfluoromethvl-perfluorobiphenvl)(3-ethvlheptyl)(ethvl)phosph
oniumj 25 [tetrakis(perfluoropentylperfluorobiphemyl)aluminatej;
[(tctrafluorophenvi)(diethyl)pliosphoniurJ  [tetraoctvlaluminatej:
[(2-methyl-6-perfluoromethvl-perfluorobiphenyl)(2-methyl-5-propyl-
heptyl)(butyl)phosphoniumJ [tetrakis(methvloctafluorbiphenvl)alununate]:
[(hexafluoro- biphenvl)(perfluoroethvl)(hexafluoronomvl)phosphoniumj
[tetrakis(pentafluoroindenvl)boratef:
[(hexafluorobiphenvl)(metlrvl)(butvl)phosphonium] [tetrapentylboratel;
[(2.5-difluoro 30 phenvl)(perfluoroethvl)(fluoromethvl)amntoniunt]
[tetraperfluoroindenvialuminate]: [(1-fluoro-
phenvl)(etlrvl)(butvl)phosphoniumj [tetrakis(pentafluoroindenvl)aluminate];
[(biphenvl)(3- ethvlhcptyl)(propvl)ammonium)
[tetrakis(heptafluorofluorenvl)aluminatel; [(hexafluoro-
biphenvl)(dipropvl)amtnonium] [tetrakis(methvloctafluorbiphenyl)borate];
[(1-fluoro- biphenvl)(methvl)(butyl)phosphonium]
[tetrakis(2-methvlpentvl)aluminate]; 35
[(biphenvl)(propyl)(2-methyl-5-propyl-heptvl)phosphonium]
[tetraheptylborate]: [(tetrafluoro-
phenvi)(2-methyl-5-propyl-heptvl)(2-methvlpentyl)phosphonium]
[tetrakis(perfluoro- hexviperfluorophenvl)aluminate];
[(tetrafluorophenyl)(hexafluorononvl)(ethyl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenvl)borate];
[(2,3-difluorophenvl)(dibutyl)ammonium] WO 01/42249 PCT/US00/33590  -41
[tetrakis(perfluorohexviperfluorophenvl)borate];
[(3-perfluoroethvl-trifluoro- phenvl)(methvl)(ethvl)ammonium]
[tetraoctvlaluminate]; [(2,3-difluorophenyl)(fluoro-
methyl)(nonvl)phosphonium] [tetraperfluoroanthracenviborate];
[(phenvi)(hexafluoro- nonvl)(hexyl)phosphonium]
[tetrakis(3-ethylheptyl)aluminate]; [(octafluorobiphenvl)(hexyl)(3 5
ethvlheptvl)ammonium] [tetrakis(heptafluorofluorenvl)borate];
[(2,5-difluorophenyl)(3- ethvlheptyl)(hexvl)ammonium]
[tetrakis(perfluorohexylperfluorophenyl)borate]; [N-(3-perfluoro-
ethvl-trifluorophenvl)pyrrolium] [tetraperfluoroanthracenylborate];
[(1-fluorophenvl)(fluoro- methyl)(nonvl)phosphonium]
[tetrakis(perfluorobiphenyl)aluminate]; [(3-methyl-perfluoro-
phenyl)(2-methylpentyl)(hexvl)ammoniuml [tetrakis(3-ethvlheptyl)borate];
[(perfluoro 10 biphenyl)(hexvl)(ethvl)phosphoniuml
[tetrakis(heptafluorofluorenvl)borate]; [(1-fluoro-
biphenyl)(2-methylpentyl)(hexvl)ammonium]
[tetrakis(perfluoroethylperfluorobiphenvl)borate];
[(3-perfluoroethvl-trifluorophenvi)(hexvl)(ethvl)ammonium]
[tetrakis(perfluoro- 



naphthvl)aluminate];
[(3-perfluoromethvl-trifluorophenvl)(hexyl)(propyl)ammonium]
[tetrakis(perfluoronaphthyl)borate]; [(biphenyl)(methvl)(hexvl)phosphonium]
[tetrakis(2-methvl 15 5-propel-heptvl)aluminate];
[(perfluorobiphenvl)(2-methvlpentyl)(3-ethvlheptyl)ammoniuml
[tetraperfluorophenanthrvlaluminate];
[(3-perfluoroethvl-trifluorophenvl)(dimethvl)ammonium]
[tetrakis(heptafluorofluorenvl)aluminate];
[(3-methyl-perfluorophenvl)(hexafluorononyl)(2-
methyl-5-propel-heptvl)phosphonium] [tetraheptylboratel;
[(I-fluorobiphenvl)(2- methvlpentyl)(hexvl)phosphoniumI
[tetrakis(perfluoroethvlperfluorobiphenyl)aluminatel; 20
[(phenyl)(hexafluorononvl)(propyl)ammonium]
[tetrakis(perfluorobiphenvl)aluminate];
[(tetrafluorophenvl)(2-methvlpentvl)(perfluoroethyl)phosphonium]
[tetrakis(hexafluoro- indenvl)boratel;
[(2,5-difluorophenvl)(fluoromethvl)(hexyl)ammonium] [tetrakis(perfluoro-
pentylperfluorobiphenyl)borate]; [(I-fluorophenyl)(dinonyl)phosphonium]
[tetrakis(hexafluoro- napthvl)aluminatel;
[(hexafluorobiphenvl)(dibutvl)phosphonium] [tetraheptvlaluminate]; [(1 25
fluorophenvl)(propel)(perfluoroethvl)ammoniuml
[tetraperfluorophenanthrvlalununatej:
[(hexafluorobiphenvl)(methyl)(2-methyl-5-propyl-heptyl)ammoniuml
[tetrakis(methvloctafluorbiphenyl)aluminatel;
[(3-perfluoromethvl-trifluorophenvl)(perfluoro- ethvl)(butvl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenyl)alununate]:
[(biphenyl)(fluoromethvl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(heptafluoro 30 fluorenvl)borate]; [N-(phenvl)indolium]
[tetraperfluorophenanthrvlaluminate]; [(tetrafluoro-
phenvl)(dipropyl)phosphoniuml [tetraperfluorophenylborate];
[(2,3-difluorophenvl)(3- ethvlheptyl)(perfluoroethvl)ammonium]
[tetraperfluorofluorenvlborate]; [(2-perfluoromethyl-6-
perfluoroethvl-perfluorobiphenvl)(hexafluorononyl)(perfluoroethvl)phosphoni
uml  [tetrakis(methyloctafluorbiphenvl)aluminate]; [N-(phenvl)pyrrolium] 35
[tetrakis(methvloctafluorbiphenyl)aluminate];
[N-(2-methyl-6-perfluoromethvl-perfluoro- biphenyl)phosphindolium]
[tetranonvialuminate]; [(3-perfluoroethvl-trifluoro-
phenyl)(dipropyl)phosphonium] [tetrakis(heptafluorofluorenyl)aluminate];
[(1-fluoro- biphenyl)(perfluoroethyl)(nonvl)phosphonium]
[tetraheptvlborate]; [(3-methyl-perfluoro WO 01/42249 PCT/USOO/33590  -42
phenyl)(nonvl)(fluoromethvl)anunonium] [tetraperfluorophenvlaluminate];
[(3-perfluoroethyl- trifluorophenyl)(hexyl)(fluoromethyl)ammonium]
[tetrakis(ethythexafluoronaphthvl)borate];
[(2,3-difluorophenvl)(di2-methylpentyl)phosphonium]
[tetrakis(ethvlhexafluoronaphthvl)borate];
[(phenyl)(hexyl)(2-methylpentyl)phosphonium] [tetraoctylborate];
[(octafluoro 5 biphenvl)(dibutvl)ammonium]
[tetraperfluorophenanthrvlborate]; [(octafluoro-
biphenyl)(nonvi)(propyl)ammonium] [tetranonylboratel;
[(1-fluorobiphenyl)(3- ethvlheptyl)(hexvl)phosphonium]
[tetrakis(perfluoromethylperfluoronaphthvl)aluminate];
[(tetrafluorophenvl)(ethvl)(methvl)ammonium]
[tetrakis(methvlperfluoronaphthvl)borate]; [(2-
perfluoromethvl-6-perfluoroethvl-perfluorobiphenyl)(perfluoroethyl)(butvl)a
mmonium] 10 [tetrakis(2-methyl-5-propyl-heptyl)borate];
[(2-methyl-6-perfluoromethyl-perfluoro- 



biphenvl)(dipropyl)ammonium] [tetrakis(pentafluoronaphthvl)aluminate];
[(3-methyl-perfluoro- phenvl)(ethvl)(3-ethvlheptyl)ammonium]
[tetrakis(octafluorobiphenvl)aluminate]; [(2-perfluoro-
methvl-6-perfluoroethvl-perfluorobiphenvl)(butyl)(2-methyl-5-propyl-heptvl)
ammoniumI [tetrakis(perfluoropyrenvl)borateI;
[(1-fluorobiphenvl)(3-ethvlheptyl)(hexyl)phosphonium]  15
[tetrakis(2-methyl-5-propyl-heptyl)boratel;
[(2,4-difluorophenyl)(hexafluorononvl)(3- ethylheptvl)phosphoniuml
[tetrakis(octafluorobiphenvl)aluminate]; [N-(biphenyl)pyrrolium]
[tetraoctylborate];
[(2,3-difluorophenvl)(propyl)(2-methyl-5-propyl-heptvl)phosphonium]
[tetrakis(2-methvlpentvl)aluminate]; [(perfluorobiphenvl)(dihexvl)ammonium]
[tetrakis(perfluoro- biphenvl)alununate];
[(2,4-drfluorophenyl)(ethyl)(hexvl)ammonium] [tetrakis(perfluoro 20
ethvlperfluorobiphenvl)borate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(ethvl)(2-
methvlpentvl)phosphonium] [tetrakis(2-methyl-5-propyl-heptyl)aluminate];
[N-(perfluoro- phenvl)pyrroloniuml [tetraperfluorofluorenvlboratel;
[(1-fluoro- biphenvl)(butvl)(nonvl)ammonium]
[tetrakis(pentafluoroindenvl)aluminate]; [(2,3-difluoro-
phenvl)(ethyl)(butvl)phosphonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate]; [(2,4 25
difluorophenvl)(butyl)(3-ethvlhcptvl)phosphonium]
[tetraperfluoroanthracenvlaluminateJ:
[(octafluorobiphenyl)(fluoromethyl)(perfluoroethvl)phosphonium]
[tetrabutvlborate]; [(2,4- difluorophenvl)(fluoromethvl)(hexvl)ammonium]
[tetraperfluorofluorenvlboratel; [(2,5-difluoro-
phenvl)(hexafluorononvl)(ethvl)ammonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(propyl)(perfluoroethvl)ammo
nium] 30 [tetraperfluoroanthracenvlborate];
[(2-perfluoromethvl-6-perfluoroethyl-perfluoro-
biphenvl)(diperfluoroethvl)ammonium] [tetraoctvlboratel;
[(2-methyl-6-perfluoromethvl-
perfluorobiphenvl)(2-methylpentyl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(octafluoro- biphenvl)aluminate];
[(perfluorophenvl)(hexvl)(2-methyl-5-propel-heptvl)ammonium]
[tetraperfluorophenvlborate]; [(biphenyl)(propyl)(butvl)ammonium]
[tetrakis(hexafluoro 35 nonvl)aluminate];
[(phenyl)(butyl)(2-methyl-5-propyl-heptyl)ammonium]
[tetrakis(methylperfluoronaphthyl)borate];
[(perfluorobiphenvl)(propyl)(fluoro- methvl)phosphonium]
[tetrakis(2-methyl-5-propyl-heptyl)aluaiinate]; [(2,3-difluoro-
phenvl)(hexvl)(3-ethvlheptyl)phosphonium] [tetrakis(hexaflu
iroindenvl)borate]; [(2-methyl-6 WO 01/42249 PCT/US00/33590  - 43
perfluoromethvl-perfluorobiphenyl)(nonvi)(perfluoroethvl)phosphonium]
[tetrakis(2-methyl-5- propvl-heptvl)aluminate];
[(octafluorobiphenvl)(methyl)(2-methvlpentvl)ammonium]
[tetrahextvlborate]; [(biphenvl)(dihexvl)ammonium] [tetraheptylboratel;
[(tetrafluoro- phenvl)(methyl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(hexafluorononvl)borateJ; [(1 5
fluorobiphenvl)(nonvl)(propyl)ammonium] [tetraperfluorofluorenylaluminate];
[(hexafluoro- biphenvl)(nonvl)(hexvl)ammonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [N-(2,4-
difluorophenvl)indolium] [tetranonvlaluminate];
[(2-perfluoromethvl-6-perfluoroethvl-perfluoro-
biphenvl)(propyl)(hexvl)ammonium] [tetraperfluorofluorenvlaluminate];
[(1-fluorophenvl)(2- 



methvl-5-propyl-hcptyl)(methyl)phosphonium]
[tetrakis(hexafluorononvl)borate]; [(octafluoro 10
biphenyl)(propyl)(3-etlrylheptvl)ammonium] [tetrakis(3-ethvlheptyi)boratel;
[(biphemvl)(nonvl)(ethvl)ammoniurJ [tetrapentvlaluminateJ: [(2,5-difluoro-
phemvl)(propvl)(ethvl)ammoniumJ [tetrahcxtvlborate];
IN-(3-perfluoroethvl-trifluoro- phenvl)pvrrolidiniumJ
[tetranony1aluminatcI; [(1-fluorophenvl)(2- methvlpentvl)(nonvl)ammonium]
[tetraperfluorophenylborate1: 1(2.3-difluorophenvl)(2 15
methvIpentvl)(hexafluorononvl)iunmoniumJ
[tetrakis(2-methyl-5-propyl-hcptyl)aluminatej: [(2-
perfluoromethvl-6-perfluoroethvl-perfuorobiphenvl)(hexafluorononvl)(2-methy
l-5-propyl- heptyl)ammonium]
ltetrakis(pcrfluoropentylperfluorobiphenyl)borateJ; [(perfluoro-
biphenvl)(ethyl)(perfluoroettrvl)ammoniuml
[tetrakis(hcxafluoronapthvl)boratcl: [(2,5-difluoro-
phenvl)(dibutyl)anmioniumj ltetraperfluoroinden_vlborate];
[(2-methyl-6-perfluoromethyl 20
perfuorobiphemIl)(fluoromethyl)(2-methyl-5-propyl-heptyl)phosphoniumJ
[tetrakis(hcptafluoro- fluorenvl)alununate];
[(tetrafluorophenvl)(nonyi)(butvl)phosphoniuml [tetrakis(2-
methvlpentvl)boratej:
[(hexafluorobiphenvl)(hexafluorononvl)(propyl)ammonium]
ltetrakis(pentafluoronaphthvl)boratel:
[(phenvl)(hexafluorononvl)(2-methyl-5-propyl- heptyl)ammoniuml
[tetraperfluorophenvlboratc]; [(tetrafluorophenvl)(hexvl)(fluoro 25
methvl)phosphoniurJ [tetrakis(methyloctafluorbiphenvl)aluminatej:
[(perfluorobiphenvl)(3- ethvlheptvl)(butvl)anunoniumJ
[tetrakis(perfluorohexylperfluorophenyi)borateJ: [(2,3-difluoro-
phenyl)(fluoromethvI)(3-ethvlheptvl)ammoniuni
[tetranonvlboratel:1(tetrafluorophenyl)(3-
ethvlhcptvl)(2-methvl-5-propyl-heptvl)phosphoniurJ
[tetrakis(perfluoromethvlperfluoro- naphthvl)aluminatel;
[N-(perfluorobiphenvl)pyrrolidiniumj Itetrakis(perfluoro 30
naphthvl)alununateJ;
[(3-methvl-perfluorophenvl)(nonvl)(3-cthvlheptyl)anunonium]
ltetrakis(hexafluoroindenvl)aluminatcJ;
[(hexafluorobiphenvl)(2-methvlpentvl)(fluoro- methvl)phosphoniumJ
[tetrakis(pcrfluoropyrenvl)aluminate]; I(octafluoro-
biphenvl)(hexvl)(perfluoroethvl)ammoniurj
[tetrakis(perfluoropyrenyl)alununate]: [N-(2,5- difluorophenvl)pvrrolonium]
ltetraperfluoroanthracenylaluminateI; [(2-perfluoromethvl-6 35
perfluoroethvl-perfluorobiphenvl)(perfluoroethvl)(butvl)ammonium]
[tetrakis(methvlperfluoro- naphthvl)aluminate];
[(tetrafluorophenvl)(2-methyl-5-propyl-heptyl)(perfluoroetlivl)ammoniumj
[tetrakis(perfluoromethylperfluoronaphthvl)aluminate];
[(2,5-difluorophenyl)(fluoro- methyl)(hexafluorononvl)ammonium]
[tetraperfluorophenanthrvlborate]; [N-(phenvl)pyrrolonium] WO 01/42249
PCT/USOO/33590  -44 [tetrakis(2-methyl-5-propyl-heptyl)boratel;
[(1-fluorophenvl)(fluoromethyl)(perfluoro- ethyl)phosphonium]
[tetrakis(perfluoronaphthyl)aluminatel; [(2,3-difluorophenvl)(butyl)(2-
methylpentvl)phosphonium]
[tetrakis(perfluoropentvlperfluorobiphenyl)borate]; [(2,5-difluoro-
phenvl)(hexafluorononvl)(methvl)ammonium]
[tetraperfluorofluorenylaluminate]; [(1-fluoro 5
biphenyl)(2-methyl-5-propyl-heptyl)(fluoromethvl)phosphonium]
[tetrakis(perfluoro- hexylperfluorophenvl)borate];
[(3-methyl-perfluorophenyl)(fluoromethyl)(propyl)ammoniuml  



[tetraoctylborate]; [(3-methyl-perfluorophenvl)(methyl)(nonvl)ammonium]
[tetrakis(2- methvlpentvl)aluminate];
[(1-fluorobiphenvl)(2-methyl-5-propyl-heptvl)(ethyl)ammonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [(1-fluoro 10
biphenyl)(propvl)(methvl)ammonium]
[tetrakis(2-methyl-5-propyl-heptyl)borate]; [(phenvl)(3-
ethvlheptyl)(nonvl)ammonium] [tetrakis(ethvlhexafluoronaphthvl)borate];
[(2-methyl-6-perfluoro-
methyl-perfluorobiphenvl)(nonvl)(perfluoroethvl)phosphonium]
[tetrabutylaluminatel;
[(tetrafluorophenvl)(methyl)(hexafluorononvl)ammonium]
[tetrakis(heptafluorofluorenv l)boratel;
[(1-fluorophenvl)(meth_yl)(hexyl)phosphoniuml
[tetrakis(perfluoropyrenvl)borateJ; [(2,4-difluoro 15
phenyl)(fluoromethvl)(ethvl)ammonium] [tetrakis(hexafluorononvl)borate];
[(3-methyl-perfluoro- phenvl)(2-methylpentyl)(fluoromethvl)ammonium]
[tetraperfluorofluorcnvlboratej: [(octafluoro-
biphenvl)(hexvl)(2-methyl-5-propyl-heptvl)ammoniuml
[tetrakis(hexafluoroinden I)boratel;
[(perfluorobiphenyl)(nonvl)(butvl)ammonium]
[tetrakis(hexafluorononvl)boratel;
[(phenyl)(methvl)(fluoromethvl)ammonium] [tetrabutvlborate];
[(biphenvl)(hexafluoro 20 nonyl)(propvl)ammonium] [tetrahextvlaluminatel;
[(3-perfluoromethvl-trifluorophenvl)(hexvl)(2- methvlpentvl)ammonium]
[tetrakis(perfluoropyrenvl)boratel; [(1-fluorophenvl)(perfluoro-
ethyl)(nonvl)ammoniumJ [tetrakis(perfluorobiphenyi)aluminate]; [(1-fluoro-
biphenyl)(hexyl)(perfluoroethvl)ammoniumI [tetrahextylborate];
[(perfluorophenyl)(2- methvlpentvl)(ethvl)phosphonium]
[tetrakis(perfluorohexvlperfluorophenvl)aluminatel; 25
[(tetrafluorophenyl)(hexafluorononvl)(ethyl)phosphoniuml
[tetrapentvlborate]: [(2-perfluoro-
methvl-6-perfluoroethvl-perfluorobiphenvl)(hexvl)(2-methyl-5-propyl-heptyl)
anunonium 1  [tetrakis(perfluoropyrenyl)aluminatej;
[(2-perfluoromethvl-6-perfluoroethvl-perfluoro-
biphenvl)(perfluoroethyl)(hexafluoronomvl)phosphonium]
[tetrakis(methvloctafluorbiphenvl)aluminate]; [(phenvl)(dinonyl)ammonium]
[tetraperfluoro 30 anthracenvlborate];
[(3-perfluoroethvl-trifluorophenyl)(methyl)(butvl)ammonium]
[tetrakis(hexafluorononvl)boratel;
[N-(3-perfluoroethvl-trifluorophenvl)indolinium]
[tetraperfluoroindenylaluminate]; [N-(octafluorobiphenvl)indoliniuml
[tetraoctylboratel; [(3- perfluoromethvl-trifluorophenvl)(2-met
vl-5-propyl-heptyl)(metryl)ammonium]
[tetrakis(perfluoromethvlperfluoronaphthvl)aluminate];
[N-(3-perfluoroethvl-trifluoro 35 phenyl)phosphindoliuml
[tetrakis(perfluorohexvlperfluorophenvl)aluminate]; [(3-methvl-
perfluorophenvl)(hexafluorononvl)(methyl)ammonium]
[tetraperfluorophenvlaluminate]; [(2,4-
difluorophenvl)(butvl)(ethvl)phosphonium]
[tetraperfluorophenanthrylaluminate]; [(perfluoro-
biphenvl)(hexvl)(fluoromethyl)ammonium] [tetraperfluorophenviborate];
[(3-methvl-perfluoro WO 01/42249 PCTIUSOO/33590  - 45
phenyl)(hexafluorononvl)(hexyl)ammonium]
[tetrakis(2-methyl-5-propyl-heptyl)aluminatel; [N-
(2-perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)piperidiniuml
[tetrakis(hexafluoro- nonyl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenyl)(propyl)(perfluoro-
ethvl)ammonium] [tetrahextylboratel;
[N-(2-perfluoromethyl-6-perfluoroethyl-perfluoro 



5 biphenvl)indolinium] [tetraperfluorophenvlborate]; [(3-methyl-perfluoro-
phenyl)(ethvl)(hexvl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenvl)aluminate]; [(2,3-
difluorophenvl)(ethvl)(butvl)phosphonium]
[tetraperfluoroanthracenvialuminate]; [N-(2-methyl-6-
perfluoromethyl-perfluorobiphenvl)pyrrolonium]
[tetraperfluorophenvlaluminate]: [N-(perfluoro- biphenvl)isoindolinium]
[tetrakis(hexafluorononvl)borate]; [(2.5-difluoro 10
phenvl)(dipropvl)ammoniuml [tetrakis(methvioctafluorbiphenvi)aluminate];
[(2,3-difluoro- phenvl)(ethyl)(hexafluorononvl)ammonium]
[tetrakis(methyloctafluorbiphenvl)alununate];
[(perfluorobiphenvl)(hexafluorononvl)(propyl)ammonium]
[tetrakis(perfluoropentylperfluoro- biphenvl)a1uminatel:
[(octafluorobiphenyl)(2-methvlpentyl)(2-methvl-5-propyl-
heptyl)phosphonium] [tetrakis(3-ethylheptyl)borate];
[(3-methyl-perfluorophenvl)(2 15 methvipentyl)(fluoromethvl)ammonium]
[tetraperfluorofluorenvlborate]; [(3-perfluoroethvl-
trifluorophenvl)(butvl)(3-ethvlheptyl)ammonium]
[tetraperfluorophenanthrvlborate]; [(3-
perfluoroethyl-trifluorophenvl)(propyl)(methvl)phosphonium]
[tetrakis(heptafluoro- fluorenvl)borate]:
[N-(hexafluorobiphenvl)phosplundolium] [tetrakis(2-methvlpentyl)borate];
[(1- fluorophenvl)(hexyl)(methvl)ammoniuml
[tetrakis(2-methyl-5-propyl-heptyl)aluminatel; [N-(2,5 20
difluorophenvl)pyrrolium] [telrabutvlboratel;
[(biphenyl)(butyl)(fluoromethvl)ammoniuml
[tetrakis(perfluoropentylperfluorobiphenvl)aluminate];
[(2-methyl-6-perfluoromethyl-perfluoro-
biphenvl)(3-ethvlheptyl)(nonyl)ammonium]
[tetrakis(2-methyl-5-propyl-heptyl)aluminatel;
[(hexafluorobiphenvl)(fluoromethyl)(ethvl)ammonium]
[tetrakis(methylperfluoro- naphthvl)alununatcl:
[(1-fluorophem-l)(3-ethvlheptyl)(perfluoroethvl)phosphoniuml 25
[tetrakis(octafluorobiphenvl)boratcl:
[(1-fluorobiphenvl)(methvl)(butvl)phosphonium]  [tetrabutvlboratel:
[(2.5-difluorophenvl)(hexafluorononvl)(perfluoroethvl)phosphonium]
[tetrabutylboratel; [(perfluorobiphenvl)(nonvl)(2-methvlpentvl)anunonium]
[tetraperfluoro- phenanthr},lboratej:
[(2,3-difluorophenyl)(dipropyl)ammonium] [tetrakis(perfluoro-
pyrenyl)borate]; [(2.3-difluorophenyl)(dihexvl)phosphonium]
[tetrakis(perfluoro 30 pvrenvl)aluminate];
[(1-fluorophenvl)(perfluoroethvl)(methvl)phosphonium] [tetrakis(perfluoro-
pentylperfluorobiphenvl)borate]; [(phenvl)(hexyl)(propyl)ammonium]
[tetrakis(pentafluoro- indenvl)alununate]; [(phenvl)(hexyl)(butvl)ammonium]
[tetrakis(perfluoromethylperfluoro- naphthvl)boratel;
[(phenyl)(perfluoroethvl)(hexafluorononvl)phosphonium] [tetraperfluoro-
phenanthrylborate]; [(octafluorobiphenvl)(ethvl)(3-ethvlheptyl)ammonium]
[tetrakis(hexafluoro 35 indenvl)borate];
[(2,3-difluorophenyl)(perfluoroethvl)(butyl)ammonium] [tetrakis(perfluoro-
pyrenvl)borate]; [(phenyl)(2-methylpentyl)(fluoromethvl)ammonium]
[tetrakis(perfluoro- pyrenyl)aluminatel;
[(2-methyl-6-perfluoromethyl-perfluorobiphen_yl)(2-
methylpentvl)(hexvl)ammonium] [tetrakis(hexafluoroindenyl)borate];
[(3-methyl-perfluoro WO 01/42249 PCT/US00/33590  -46
phenyl)(3-ethvlheptvl)(butyl)arr:monium] [tetraperfluorophenanthrvlborate];
[(perfluorophenvl)(2- methylpentyl)(ethvl)ammoniumJ [tetrapentvlaluminate];
[(phenyl)(2-methyl-5-propyl- 



heptyl)(hexafluorononyl)phosphonium] [tetraperfluorophenylborate];
[(octafluoro- biphenvi)(methyl)(ethvl)ammonium]
[tetrakis(perfluoromethylperfluoronaphthvl)aluminate]; 5
[(2,4-difluorophenvl)(3-ethylheptyl)(propyl)phosphonium]
[tetrakis(methvloctafluorbiphenvl)borate];
[(3-perfluoromethyl-trifluorophenvl)(2-methyl-5-
propyl-heptvl)(hexafluorononvl)ammonium]
[tetraperfluorophenanthrvlaluminate]; [(1-fluoro-
phenvl)(fluoromethyl)(ethvl)phosphonium] [tetraperfluoroindenviborate];
[(2,3-difluorophenvl)(2- methvlpentvl)(methvl)ammonium]
[tetraoctylaluminate]; 10 [(biphenvl)(hexvl)(methvl)phosphoniumJ
[tetrakis(perfluorohexviperfluorophenvl)borate];
[(perfluorophenyl)(ethyl)(methvl)ammonium]
[tetraperfluorofluorenylaluminate]; [(1-fluoro-
biphenvl)(perfluoroethyl)(2-methylpentvl)ammonium] [tetrabutvlborate];
[(octafluorobiphenvl)(2-
methvl-5-propyl-heptyl)(hexafluorononvl)phosphonium] [tetrapentylborateJ;
[(2,4-difluoro- phenvl)(dipropyl)phosphonium] [tetrapentvlaluminate];
[(octafluoro 15 biphenvl)(propyl)(methvl)ammonium]
[tetrakis(pentafluoronaphthvl)aluminate]; [(2-perfluoro-
methvl-6-perfluoroethy
I-perfluorobiphenvl)(2-methyl-5-propyl-hcptvl)(perfluoro- ethvl)ammonium]
[tetraperfluorophenanthrvlaluminate]; [(perfluorobiphenvl)(butvl)(2-
methvlpentvl)ammonium] [tetrakis(octafluorobiphenvl)borate];
[(tetrafluorophenvl)(ethyl)(fluoro- methyl)ammoniumJ [tetraoctyiborate];
[N-(perfluorophenyl)pyrrolium] [tetrakis(perfluoro 20 biphenvl)aluminate];
[(2,4-difluorophenvl)(hexafluorononyl)(methvl)ammonium] [tetrakis(3-
ethylheptvl)aluminatcJ;
[N-(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphen_yl)isoindoliniumJ
[tetrakis(2-inethvlpentvl)borateJ;
[(2.4-difluorophenvl)(hexafluorononvl)(hexvl)anmronium]
[tetrakis(perfluorobiphenvl)aluminate];
[(I-fluorophenvl)(ethyl)(ltexvl)phosphonium]
[tetrakis(methvloctafluorbiphenvl)aluminateJ;
[N-(perfluorophenvl)pyrrolium] [tetranonvlborate]; 25
[(1-fluorobiphenvl)(ethyl)(2-methyl-5-propyl-heptyl)ammoniurj
[tetraheptviborate];  [(phenvl)(dinonvl)anunonium]
[tetrakis(perfluoropyrenvl)aluminate]; [(biphenvl)(2-
methvlpentvl)(propvl)phosphonium]
[tetrakis(ethvlhexafluoronaphihyl)aluminate]; [(3-perfluoro-
ethvl-trifluorophenvl)(ethvl)(propyl)ammonium]
[tetraperfluoroanthracenylaluminatel; [(2-
perfluoromethvi-6-perfluoroethyl-perfluorobiphenyl)(3-ethvlheptvl)(hexafluo
rononvl)ammoniumJ 30 [tetraoctylborate];
[(3-perfluoroethvl-trifluorophenvl)(fluoromethvl)(hexafluorononvl)ammonium]
[tetrakis(ethvlhexafluoronaphthvl)borate];
[(2.5-difluorophenvl)(3-ethvlheptyl)(2-methyl-5- propyl-heptvl)ammonium]
[tetraperfluorofluorenylborate]; [(3-perfluoromethyl-trifluoro-
phenvl)(methvl)(3-ethvlheptvl)ammonium]
[tetrakis(perfluorohexvlperfluorophenvl)aluminate];
[(biphenvl)(fluoromethvl)(propyl)phosphonium]
[tetrakis(hexafluoroindenvl)borate]; [(3 35
perfluoromethvl-trifluorophenvl)(ethyl)(methvl)ammonium]
[tetrahextvlborate]; [(perfluoro-
phenyl)(2-methyl-5-propyl-heptyl)(butvl)phosphoniun;]
[tetrabutylaluminate];  [(phenyl)(perfluoroethyl)(nonyl)ammonium]
[tetrakis(hexafli oronapthyl)aluminate]; [(3-
perfluoromethyl-trifluorophenyl)(ethyl)(2-methyl-5-propyl-h( ptyl)ammonium]
[tetrakis(perfluoro WO 01/42249 PCT/USOO/33590  -47 



naphthyl)boratej;
[(2-meth_yl-G-perfluoromethyl-perfluorobiphenyl)(perfluoroethyl)(3-
ethvlheptvl)ammoniumj [tetrakis(perfluoronaphthvl)aluminate]:
[(hexafluorobiphenvi)(perfluoro- ethyl)(hexafluorononvl)phosphonium]
[tetrakis(pentafluoronaphthvl)boratej; [(2,3-difluoro-
phenyl)(propyl)(ethyl)phosphoniumj [tetraheptvlaluminate];
[(3-perfluoroethvl-trifluoro 5 phenyl)(hexyl)(perfluoroethvl)ammonium]
[tetrakis(pentafluoronaphthvl)boratel; [(biphenvl)(2-
methvlpentvl)(nonvl)phosphonium]
[tetrakis(perfluorohexylperfluorophenvl)boratej; [(octafluoro-
biphenvl)(fluoromethyl)(nonyl)ammonium]
[tetrakis(methvlperfluoronaphthvl)aluminatej; [(3-
perfluoroethyl-trifluorophenyl)(perfluoroethvl)(2-methylpentyl)ammonium]
[tetrakis(perfluoro- biphenyl)boratej;
[(2-methyl-G-perfluoromethyl-perfluorobiphenvl)(2-methyl-5-propyl 10
heptyl)(methvl)phosphonium] [tetrakis(methvloctafluorbiphenvl)aluminate];
[(2-methyl-G- perfluoromethvl-perfluorobiphenyl)(cthvl)(2-methylpentvl
)phosphonium j  [tetrakis(methvlperfluoronaphthvl)aluminatej;
[(3-perfluoromethvl-trifluorophenvl)(hexafluoro- nonvl)(methvl)phosphonium]
Jtetrahextylboratej: [(biphenyl)(butvl)(fluoromethyl)ammonium]
[tetrakis(perfluoropentvlperfluorobiphenvt)a luminatej: [(2,5-difluoro 15
phenvl)(propvl)(hexvl)ammonium] [tetrakis(pentafluoroindenvl)borate];
[(phenyl)(hexafluoro- nonyl)(propvl)ammoniumj [tetrapentylborateJ;
[(hexafluorobiphenvl)(fluoro- methvl)(butyl)phosphoniumj
[tetrakis(octafluorobiphenvl)aluminatej; [(1-fluoro-
biphenvl)(mcthvl)(fluoromethvl)anunoniuml
[tetrakis(pentafluoronaphthvl)boratel; [(phenyl)(2-
methvl-5-proPvl-heptyl)(nonvl)phosphoniumJ
[tetrakis(heptafluorofluorenyl)aluminateJ: 20
[(tetrafluorophenv1)(propyl)(ethyl)phosphoniumI [tetrapentylaluminate];
[(2,5-difluorophenvl)(3- ethvlheptyl)(propyl)ammoniumJ
Itetrahextylaluminate]; [(tetrafluorophenyl)(ethvl)(perfluoro-
ethyl)ammonium] [tetrakis(hexafluoronapthvl)boratcj:
[(octafluorobiphenvl)(dibut-,vl)ammonium]
[tetrakis(perfluoronaphthyl)aluminate];
[(2.4-difluorophenvl)(nonvl)(methvl)ammoniumj
[tetrakis(hcxafluorononvl)alununatel:
[N-(3-perfluoromethyt-irifluorophenyl)piperidiniuml 25
[tetrakis(methvloctafluorbiphenvl)aluminatel;
[(perfluorophenvl)(fluoromethvl)(perfluoro- ethvl)ammoniumJ
[tetrakis(perfluoromethvlperfluoronaphthvl)borate]: [(octafluoro-
biphenvl)(hexvl)(perfluorocthvl)ammnoniumJ
[tetrakis(pentafluoronaphthvl)aluminatel:
[(hexafluorobiphenyl)(dinonvl)ammoniurJ [tetrabutvlborate]:
[(2,4-difluorophenvl)(2-methvl-5- propyl-heptvl)(butvl)ammoniuml
[tetrapentylborateJ; [(perfluorophenvl)(butyl)(hexafluoro 30
nonyl)ammonium] [tetrakis(heptafluorofluorenvl)boratcl:
[(octafluorobiphenvl)(2- methvlpentvl)(fluorometlryl)ammionium]
[tetrakis(octafluorobiphem,l)borate], [(hexafluoro-
biphenvl)(propvl)(ethvl)ammonium] [tetrakis(3-ethvlheptvl)aluminatel;
[N-(hexafluoro- biphenvl)phosphindoliniuml
[tetrakis(2-methyl-5-propyl-heptyl)aluminatej; [(tetrafluoro-
phenyl)(dipropvl)phosphoniuml
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [(perfluoro 35
phenyl)(di2-methyl-5-propyl-heptvl)ammoniuml
[tetrakis(perfluorobiphenvl)aluminatel:
[(phenvl)(3-ethvlheptyl)(2-methvlpentvi)ammonium]
[tetrakis(perfluorobiphenvl)aluminate]; [N-
(perfluorophenvl)phosphindolium] [tetrakis(pentafluoroindenyl)aluminatej;
[(3-methyl-perfluoro-
phenvl)(2-methyl-5-propyl-heptyl)(fluoromethyl)ammonium]
[tetrakis(perfluoroethylperfluoro 



WO 01/42249 PCT/US00/33590  -48 biphenyl)borate];
[(1-fluorophenyl)(difluoromethvl)ammonium] [tetrakis(perfluoro-
pyrenvl)borate]; [(phenyl)(2-methvl-5-propyl-heptyl)(nonvl)ammonium]
[tetraheptylborate]; [(3-
perfluoroethyl-trifluorophenvl)(dimethvl)ammonium]
[tetrakis(perfluoromethylperfluoro- naphthvl)borate];
[(2,4-difluorophenyl)(2-methyl-5-propel-heptyl)(butyl)ammoniuml [tetrakis(2
5 methyl-5-propyl-heptyl)aluminate];
[(perfluorobiphenvi)(nonvl)(hexvl)ammonium]
[tetraperfluorofluorenylaluminatel;
[(biphenyl)(methyl)(hexafluorononvl)ammonium]
[tetrakis(hexafluorononvl)aluminate];
[(3-methyl-pertluorophenvl)(dipropyl)ammonium]
[tetrakis(perfluorobiphenvl)borate];
[(1-fluorobiphenyl)(3-ethylheptvl)(nonvl)ammonium]
[tetrakis(perfluoromethylperfluoronaphthvl)aluminate];
[(1-fluorobiphenvl)(3 10 ethvlheptvl)(ethvl)ammonium]
[tetraperfluorofluorenviboratel; [N-(2,5-difluoro- phenvl)pyrrolonium]
[tetrakis(perfluoropyrenyl)borate]; [(perfluorophenvl)(perfluoro-
ethyl)(hexafluorononvl)phosphonium] [tetrakis(perfluoropyrenvl)aluminatel;
[(1-fluoro- biphenvl)(ethyl)(nonvl)phosphonium]
[tetrakis(perfluoronaphthvl)boratel: [(3-perfluoroethvl-
trifluorophenvl)(nonvl)(prop_yl)ammoniuml [tetrapentylborate];
[(3-perfluoromethvl-trifluoro 15
phenyl)(2-methvlpentyl)(3-ethvlheptyl)ammonium]
[tetrakis(3-ethvlheptyl)aluminate]; [(3-
perfluoromethvl-trifluorophenvl)(2-methyl-5-propyl-heptyl)(nonvl)phosphoniu
m] [tetraperfluoro- indenvlaluminatel:
[(biphenvl)(2-methyl-5-propyl-heptyl)(propyl)phosphonium]
Itetraoctylboratel: [N-(2.4-difluorophenvl)phosphindolinium]
[tetrakis(hexafluoro- indenyl)alununate];
[(2-perfluoromethvl-6-perfluoroethyl-perfluoro 20
biphenvl)(methyl)(butvl)ammonium] [tetrakis(perfluoropyrenvl)borate];
[(3-perfluoroethvl- trifl uorophenvl)(ethyl)(3-ethylheptvl)ammoniumI
[tetrakis(3-ethvlheptyl)boratel; [(1-fluoro-
phenyl)(pcrfluoroethvl)(methvl)phosphonium] [tetranonvlaluminate];
[(1-fluorophenyl)(fluoro- methvl)(perfluoroethvl)phosphonium]
[tetrakis(3-ethvlheptvl)aluminate]; [(perfluoro-
phenvl)(nonyl)(2-methylpentvl)ammonium]
[tetrakis(perfluoromethvlpcrfluoronaphthvl)boratel; 25
[(biphenyl)(propyl)(2-inethyl-5-propyl-heptyl)phosphoniumj
[tetraheptylborate]; IN- (phenvl)phosphindolium]
[tetrakis(heptafluorofluorenvl)alununatel; [(3-perfluoromethvl-trifluoro-
phenvl)(propel)(hexafluorononvl)ammonium]
[tetrakis(hexafluoroindenyl)aluminatel;
[(tetrafluorophenvl)(perfluorocthvl)(ethvl)ammonium]
[tetrakis(perfluorobiphemvl)alununatel;
[(perfluorophenyl)(2-methvlpentyl)(nonvl)ammonium]
[tetrakis(heptafluorofluorenyl)boratel; 30
[(octafluorobiphenvl)(fluoromethvl)(propyl)ammoniuml
[tetraperfluoroanthracenvlboratel;
[(octafluorobiphenyl)(2-methylpentyl)(propyl)phosphonium]
[tetrakis(2-methvlpentvl)aluminate];  [N-(2,3-difluorophenyl)pyrroliuml
[tetraoctvlaluminatel; [(biphenyl)(ethvl)(non},l)ammonium]
[tetrakis(octafluorobiphenvl)borate I; [(1-fluorobiphenv 1)(2-meth
yl-5-prop el-hepty l)(fluoro- methvl)phosphonium]
[tetraperfluoroindenvlborate]; [(3-perfluoromethvl-trifluoro 35
phenyl)(propyl)(3-ethvlheptyl)ammonium] [tetraoctvlborate];
[(hexafluorobiphenvl)(2-methyl-5- propyl-heptyl)(3-ethvlheptvl)ammonium]
[tetrakis(pentafluoroindenvl)borate]; [(2,3-difluoro- 



phenyl)(hexafluorononvl)(ethyl)ammonium]
[tetraperfluorophenanthrvlaluminate]; [(2,4-difluoro-
phenyl)(3-ethvlheptvl)(butvl)phosphonium] [tetraperfluoroindenvlborate];
[(phenyl)(2-methyl-5 WO 01/42249 PCT/US00/33590  -49
propyl-heptyl)(hexvl)ammonium] [tetrakis(hexafluorononvl)aluminate];
[(3-perfluoroethyl- trifluorophenyl)(hexafluorononvi)(propvl)ammonium]
[tetrakis(ethylhexafluoronaphthvl)borate];
[(1-fluorobiphenyl)(2-methyl-5-propyl-heptyl)(ethvl)ammoniuml
[tetrakis(2-methylpentvl)borate];
[(perfluorobiphenvl)(3-ethvlheptyl)(propvl)ammonium]
[tetraperfluoroindenvlborate]; [(perfluoro 5
phenyl)(propyl)(perfluoroethvl)ammonium]
[tetrakis(3-ethvlheptvl)aluminate]; [(2-methyl-6-
perfluoromethvl-perfluorobiphenvl)(dipropyl)ammonium]
[tetraheptylaluminate]; [(2-perfluoro-
methvl-6-perfluoroethyl-perfluorobiphenyl)(hexyl)(nonvl)ammonium]
[tetrakis(2- methvlpcntvl)aluminate];
[(1-fluorobiphenvl)(2-methyl-5-propyl-heptyl)(ethvl)ammonium]
[tetrakis(perfluorohexylperfluorophenvl)aluminatel; [(2,4-difluoro 10
phenvl)(ethvl)(propvl)ammonium] [tetrakis(heptafluorofluorenvl)boratel;
[(3-perfluoromethvl- trifluorophenvl)(nonyl)(ethvl)ammonium]
[tetrahextvlborate]; [(1-fluorobiphenvl)(perfluoro-
ethvl)(hexafluorononvl)ammonium] [tetraoctvlaluminate];
[(2,3-difluorophenvl)(butvl)(fluoro- methvl)ammonium] [tetr
kis(2-methvlpentvl)boratcl; [(2-perfluoromethvl-6-perfluoroethvl-
perfluorobiphenyl)(perfluoroethyl)(hexvi)ammonium]
[tctraperfluorophenvlaluminate]; [(2,3 15
difluorophenyl)(hexafluorononyl)(butvl)ammonium] [tetrabutylboratel;
[(hexafluoro- biphenvi)(ethvl)(2-methyl-5-propyl-heptvl)ammonium[
[tetrabutylaluminatel; [(2,3-difluoro-
phenvl)(3-ethvlheptvl)(hexvl)phosphoniuml
[tetrakis(perfluoropentylperfluoro- biphenvl)aluminatcl:
[(3-pcrfluoroethvl-trifluorophenvl)(hexafluorononvl)(propvl)ammoniuml
[tetrakis(hexafluoronapthvl)boratel; [N-(perfluorophenvl)pipcridinium]
[tetraoctvlboratel; 20 [(perfluorophenvl)(2-methvlpentvl)(ethvl)ammonium]
[tetrakis(octafluorobiphenvl)boratel; [(3-
perfluoroetlivl-trifluorophcnvl)(butyl)(2-methvlpentvl)phosphonium]
[tetrakis(methvloctafluorbiphenyl)aluminatel;
[(2,4-difluorophenvl)(2-methyl-5-propyl- hepty1)(propy I)ammonium]
[tetrakis(perfluoropyrenvl)aluminatel; [(2,3-difluorophenvl)(ethvl)(3-
cthylhcptvl)anunoniuml Itetrakis(hexafluoroindenvl)aluminate];
[(perfluorophenvl)(di2-methvl-5 25 propyl-heptyl)anunonium]
[tetrakis(hexafluoronapthvl)aluminatel; [(3-methyl-perfluoro-
phenvl)(di3-ethvlheptyl)ammonium] [tetrakis(hexafluorononvl)aluminatcl;
[N-(pcrfluoro- phenvl)indolium] [tetrakis(hexafluorononvl)aluminatel;
[(octafluorobiphenvi)(hexafluorononvl)(3- ethylheptvl)phosphonium]
[tetrakis(3-ethvlheptvl)borate]; [(perfluoro- phenvl)(diethvl)phosphonium]
[tetranonviborate]; [N-(1-fluorobiphenvl)pvrrolonium] 30 [tetrakis(perfl
uoronaphthvl)borate l; [(2,4-difluorophenv1)(3-ethyl heptyl)(2-methyl
-5-propvl- heptyl)ammonium]
[tetrakis(perfluorohexylperfluorophenvl)borate]; [(hexafluoro-
biphenvl)(metlryl)(fluoromethyl)ammonium]
[tetrakis(hexafluoroindenvl)aluminate]; [(2,5-
difluorophenvl)(fluoromethvl)(2-methyl-5-propyl-heptvl)phosphonium]
[tetranonvlborate]; [(2-
perfluoromethvl-6-perfluoroethvl-perfluorobiphenvl)(hexvl)(2-methvlpentvl)a
mmoniuml 



35 [tetraoctvlalununate];
[(perfluorophenyl)(3-ethvlheptvl)(fluoromethvl)phosphonium]
[tetranonvlboratel; [(tetrafluorophenvi)(ethvl)(hexvl)ammonium]
[tetraperfluorophenvlborate];
[(2,3-difluorophenyl)(difluoromethvl)ammonium]
[tetrakis(pentafluoronaphthvl)borate]; [(1-
fluorophenvl)(propyl)(hexvl)ammonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [(3 WO 01/42249
PCT/US00/33590  -50 p erfluoroethyl-trifluorophenyl)
(2-methyl-5-propyl-hepty 1)(hexafluorononyl)pho sphonium]
[tetrakis(octafluorobiphenvl)aluininate];
[(2-perfluoromethvl-6-perfluoroethvl-perfluoro-
biphenyl)(fluoromethyl)(perfluoroethyl)ammonium]
[tetrakis(pentafluoronaphthvl)aluminateJ; [(3-
methyl-perfluorophenyl)(hexafluorononvl)(perfluoroethvl)phosphonium]
[tetraperfluoro 5 indenvlaluminate];
[(2,4-difluorophenvl)(propyl)(butvl)ammonium] [tetrakis(pentafluoro-
indenyl)aluminate]; [N-(3-perfluoroethvl-trifluorophenvl)pyrrolidinium]
[tetraoctvlaluminate];
[(2-methvl-6-perfluoromethyl-perfluorobiphenvl)(dihexyl)phosphonium]
[tetrakis(perfluoro- methvlperfluoronaphthvl)borate];
[(3-perfluoromethyl-trifluorophenvl)(2-methyl-5-propyl-
heptyl)(butvl)phosphonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; [(2-perfluoro 10
methyl-6-perfluoroethyl-perfluorobiphenvl)(ethyl)(hexafluorononyl)phosphoni
um]  [tetraperfluoroanihracenvlaluminatej;
[(I-fluorophcnvl)(difluoromethvl)ammonium]
[tetraperfluoroindenvlaluminate];
[(biphenyl)(3-ethvlheptyl)(fluoromethvl)ammonium]
[tetrakis(perfluoropentvlperfluorobiphenvl)borate];
[(phenvl)(methvl)(perfluoroethvl)ammonium]
[tetraperfluorophenanthrvlboratel;
[(2,5-difluorophenvl)(hexvl)(nonvl)phosphonium] 15
[tetrakis(methvloctafluorbiphenvl)aluminatej;
[N-(1-fluorobiphenvl)pyrrohumj [tetraoctvlboratej;
[(perfluorophenvl)(hcxvl)(propyl)ammonium] [tetraheptvlaluminate];
[(biphenvl)(hexvl)(2- methvl-5-propyl-heptyl)anunonium]
[tetraoctylaluminatel; [(2,5-difluorophenyl)(perfluoro-
ethvl)(2-rnethylpentvl)phosphonium]
[tetrakis(2-methyl-5-propel-heptvl)aluminatej; [(3-methvl-
perfluorophenyl)(2-methylpentyl)(methvl)ammonium]
[tetrakis(perfluoroethylperfluoro 20 biphenvl)aluminatej;
[(biphenyl)(methyl)(nonvl)anunoniumI [tetrakis(perfluoro-
naphthvl)aluminateJ;
[(octafluorobiphenvl)(methyl)(hexafluorononyl)ammonium]
[tetraoctylaluminate]; [(tetrifluorophenvl)(nonvl)(butvl)ammonium]
[tetrakis(methylperfluoro- naphthvl)aluminatel;
[(perfluorophenyl)(hexvl)(nonyl)ammonium] [tetrakis(2-
methylpentvl)boratel;
[(3-perfluoromethvl-trifluorophenyl)(2-methyl-5-propyl 25
heptyl)(butyl)phosplioniuml jtetraoctylboratcj
[(2-methvl-6-perfluoromethvl-perfluoro-
biphenyl)(2-methylpentvl)(propyl)phosphoniutn]
[tetrakis(pcrfluoromethviperfluoro- naphthvl)borateJ;
[(biphenyl)(2-methyl-5-propyl-heptyl)(2-methvlpentyl)ammonium]
[tetrakis(perfluoronaphthyl)aluminatel;
[(2,5-difluorophenvl)(dimethvl)ammonium]
[tetrakis(perfluoropyrenvl)aluminatej;
[(2-perfluoromethvl-6-perfluoroethvl-perfluoro 30
biphenyl)(perfluoroethvl)(ethvl)phosphoniumJ
[tetrakis(2-methyl-5-propyl-heptyl)aluminatej; [(2-
perfluoromethvl-6-perfluoroethvl-perfluorobiphenyl)(methyl)(2-methyl-5-prop
yl- heptyl)ammonium] [tetrakis(hexafluorononvl)boratej;
[N-(octafluorobiphenvl)pvrrolonium]  



[tetrahextvlaluminate]; [N-(biphenvl)pyrrolidiniumJ
[tetrakis(perfluoroethvlperfluoro- biphenvl)aluminate];
[(1-fluorophenvl)(methvl)(ethvl)phosphonium] [tetraoctvlaluminatej; [(2,3
35 difluorophenvl)(propyl)(hexvl)phosphonium]
[tetrakis(pentafluoroindenvl)aluminate]; [N-(1-
fluorobiphenvl)isoindolinium]
[tetrakis(perfluorometh.%-lperfluoronaphthyt)borate]; [(perfluoro-
biphenyl)(ethyl)(butvl)ammonium] [tetrabutylborate];
[(perfli.orobiphenvl)(2- methylpentyl)(nonvl)phosphonium]
[tetrakis(methyloctafluorldiphenvl)aluminate]; [(3-methyl WO 01/42249
PCT/US00/33590  -51 perfluorophenyl)(dinonvl)ammonium]
[tetrakis(methvlperfluoronaphthvl)aluminate]; [(1-fluoro-
biphenvl)(hexafluorononvl)(perfluoroetlrvl)anunonium]
[tetraoctvlaluminateJ: [(hexafluoro-
biphenvl)(ethvl)(2-methyl-5-propel-heptvl)ammonium]
[tetraperfluorophenanthrvlborateI;
[(perfluorophenyl)(3-etlrylhcptyl)(nonvl)ammonium]
[tetraperfluoroanthracenvlalununate]: [N 5 (2,5-difluorophenvl)indolinium]
[tetrakis(methviperfluoronaphthyl)aluminate]; [(hexafluoro-
biphenvl)(3-cthvlheptyl)(hexvl)phosphonium] [tetrapentvlalurninate];
[(3-perfluoroethvl-trifluoro-
phenvl)(2-methyl-5-propel-heptyl)(methvl)phosphonium]
[tetrakis(pentafluoroindenvl)boratej:
[(phenyl)(et}rvl)(2-methyl-5-propel-heptyl)phosphonium]
[tetrakis(2-methyl-5-propyl- heptvl)boratej;
[(perfluorophenyl)(perfluoroethyl)(fluoromethvl)ammonium]
(tetrakis(pentafluoro 10 indemvl)alunrinateJ:
[(2-methyl-6-perfluoronrethyl-perfluorobipheny1)(fluoromethvl)(2-
methylpcntvl)arnmoniunmJ [tctraperfluorophenanthrylboratel:
((hcxafluorobiphenvl)(dihexafluoro- nonvl)ammoniurJ
[tetrakis(pcrfluorometlrylperfluoronaphtlryl)aluminateJ;
[N-(2-perfluoromethvl- 6-perfluorocthyl-perfluorobiphenvl)pyrroliurnJ
[tetraperfluorophenanthrvlaluminatc]; [(2,5
difluorophenvl)(perfluoroethvl)(fluorometlrvl)ammoniunr J 15
[tetrakis(rnethvIoctafluorbiphcnvl)borate]:
[(2,4-difluoroplrenvl)(pcrfluoro- ethvl)(etlrvl)phosphoniurJ
(tctraperfluorofluorenvlboratcl: [(tctrafluorophenvl)(hexafluoro-
nonyl)(butyl)phosphoniumJ [tetrapcrfluorophenanthrylaluminatej;
[(tctrafluorophenvl)(2- nretlrvlpentyl)(hcxvl)aunmoniumJ
[tetrakis(3-ethvlheptyl)borateI;  [(biphenyl)(nonvl)(propyl)aunmoniunil
[tetrakis(pentafluoronaphthvl)borate1; [(3-perfluoromethyl 20
trifluorophenvl)(3-ethyllieptyl)(2-methvlpentvl)anmioniunr]
[tetrapentylboratej; [(tetrafluoro-
phenyl)(3-ethylheptvl)(2-methyl-5-proPyl-hcptvl)ammonium]
[tetrakis(perfluoromethyiperfluoro- naphthvl)borateJ;
[(2-methv1-i-perfluoromethyl-perfluorobiphenvl)(methyl)(hex}I)ammoniunr]
Itetrakis(perfluorobiphenvl)boratcJ;
[(tctrafluorophenvl)(hexvl)(fluoromethvl)phosplroniurI
[tetrapcrfluoroindenylboratcJ:
[N-(2-perfluoromethyl-6-perfluoroethyl-perfluoro 25
biphenvl)phosphap},rrolidiniurJ Jtetrakis(3-ethvllreptvl)boratcl;
[(phcnvl)(etlryl)(2- methvlpentvl)phosphoniumJ
[tetraperfluorofluorcnvlalunrinate]; [(phenvl)(perfluoro-
ethvl)(methvl)aunmoniumJ Jtetrakis(2-methyl-5-propyl-heptyl)borateJ:
[N-(3-perfluoronrethvl- trifluorophenvl)phosphindoliniumJ
[tetrakis(2-methyl-5-propyl-heptvl)borate]: [(2,3-difluoro-
phenyl)(di2-methvlpentvt)ammonium]
[tetrakis(ethvlhexafluoronaphthyl)borate]; [(2.3-difluoro 30
phenyl)(fluoromcthvl)(butyl)ammoniumj
[tetrakis(perfluorobiphenyl)aluminatej: [(2,5-difluoro- 



phenvl)(3-ethvlheptvl)(hexvl)arnnroniurJ
[tetrakis(perfluorobiphenyl)aluminatc]; [(Irexafluoro-
biphenvl)(hexyl)(nonvl)phosphoniuml [tetraperfluoroanthracenvlaluminateJ:
[(2-perfluoromethvl-
6-perfluoroethvl-perfluorobiphenvl)(perfluoroethvl)(propyl)anunoniunij
[tetrakis(ethvihexafluoro- naphthvl)borate]:
[(3-methyl-perfluorophenyl)(propyl)(fluorometlryl)ammonium] 35
[tetrakis(nretlrvloctafluorbiphemvl)borate);
[(2-methyl-6-perfluoromet}rvl-perfluoro-
biphenvl)(hexafluorononyl)(3-ethvlheptvl)ammonium] [tetrabutvlaluminate];
[(1-fluoro- biphenvl)(3-ethvlheptyl)(hexafluorononvl)phosphonium]
[tetrabutylborate]; [(2,4-difluoro-
phenvl)(butyl)(3-ethylheptvl)phosphonium] [tetranonylborate];
[(2,4-difluorophenvl)(diperfluoro WO 01/42249 PCT/US00/33590  -52
ethyl)phosphonium] [tetrakis(pentafluoroindenyl)borate];
[(1-fluorobiphenvl)(nonvl)(2- methylpentvl)ammonium]
[tetrakis(pentafluoronaphthvl)aluminate]; [(perfluorophenyl)(fluoro-
methyl)(perfluoroethvl)ammonium] [tetrakis(ethvlhexafluoronaphthvl)boratel;
[(1-fluoro- biphenvl)(fluoromethyl)(2-methvlpentyl)phosphonium]
[tetrakis(pentafluoroindenvl)aluminate]; 5
[(perfluorophenvl)(prop),l)(2-methyl-5-propyl-heptyl)ammoniuml
[tetrakis(pentafluoro- indenvl)aluminate];
[(2,3-difluorophenyl)(2-methyl-5-propyl-heptyl)(ethyl)ammoniuml
[tetraperfluorophenylaluminate];
[(2,5-difluorophenyl)(fluoromethyl)(ethvl)ammonium]
[tetrakis(perfluoroethylperfluorobiphenvl)borate];
[(3-perfluoroethyl-trifluorophenyl)(nonvl)(2 methylpentyl)phosphoniuml
[tetrakis(hexafluoroindenyl)borate]; [N-(1-fluorophenvl)pyrrolonium]  10
Itetraoctylaluminatel; [(1-fluorophenvl)(nonvl)(perfluoroethvl)phosphonium]
[tetrakis(perfluoro- methylperfluoronaphthvl)aluminate];
[(3-perfluoroethyl-trifluorophcnvl)(fluoro methvl)(ethyl)ammonium]
[tetrakis(perfluoropentylperfluorobiphenvl)aluminate]; [(perfluoro-
biphenvl)(hexafluorononyl)(perfluoroethyl)ammonium]
[tctraperfluoroanthracenylboratel;
[(hexafluorobiphenyl)(propyl)(fluorometh_yl)ammonium]
[tetrakis(pentafluoroindenvl)aluminatel: 15
[(1-fluorophenyl)(dihexafluorononvl)ammonium]
[tetrkis(pentafluoronaphthyl)aluminatel; [(3-
perfluorometlrvl-trifluorophenyl)(3-ethvlheptyl)(2-metlrylpentyl)ammonium]
[tetrakis(perfluoro- biphenyl)aluminatel;
[(2,3-difluorophenvl)(fluoromethyl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(perfluoronaphthvl)borate];
[(1-fluorophenyl)(2-methylpentyl)(propyl)phosphonium]
[tetraperfluorofluorenvlborate];
[(1-fluorobiphenvl)(2-methyl-5-propyl-heptyl)(ethvl)ammonium] 20
[tetraperfluorofluorenviboratel;
[(1-fluorobiphenyl)(hexyl)(ethvl)phosphonium] [tetraperfluoro-
fluorenylboratel; [(perfluorophenyl)(propyl)(nonvl)ammonium]
[tetrakis(perfluoro- biphenvl)aluminatel;
[(1-fluorophenyl)(nonyl)(hexafluorononyl)phosphoniuml [tetraperfluoro-
fluorenylaluminatel; [(1-fluorophenvl)(hexyl)(fluoromethyl)ammonium]
[tctrakis(heptafluoro- fluorenvl)aluminatel:
[(pcrfluorobiphenvl)(butvl)(perfluoroethvl)ammonium] 25
[tetrakis(pentafluoronaphthvl)boratel;
[(2,5-difluorophenvl)(2-methyl-5-propyl-heptyl)(2-
methylpentyl)phosphoniuml [tetraperfluoroanthracenvlaluminate];
[(2-methyl-6-perfluoromethyl-
perfluorobiphenyl)(hexafluorononvl)(butvl)ammonium] [tetraoctylaluminatel:
[(3-perfluoroethyl- trifluorophenvl)(ethvl)(hcxafluorononvl)ammonium]
[tetrakis(pentafluoronaphthyl)aluminatel;  



[(1-fluorophenvl)(methvl)(hexyl)phosphonium]
[tetraperfluoroindenvlaluminate]; [(1-fluoro 30
biphenvl)(nonvl)(2-methyl-5-propyl-heptyl)phosphonium]
[tetrakis(heptafluorofluorenvl)boratel;
[(3-perfluoromethvl-trifluorophenyl)(ethvl)(3-ethvlheptvl)ammonium]
[tetraheptylborate];  [(perfluorophenvl)(propvl)(hexvl)phosphonium]
[tetrakis(pentafluoronaphthvl)boratel; [(3-methvl-
perfluorophenvl)(2-methvlpentvl)(fluoromethyl)ammonium]
[tetrakis(perfluoroethvlperfluoro- biphenyl)aluminate];
[(octafluorobiphenyl)(3-eth__ytheptyl)(perfluoroethvl)phosphonium] 35
[tetrakis(perfluoroethylperfluorobiphenvl)borate];
[(2-perfluoromethyl-6-perfluoroethyl-perfluoro-
biphenyl)(nonyl)(propyl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenyl)borate]; [N-(1-
fluorobiphenyl)pyrroliuml [tetranonviborate];
[(hexafluorobiphenyl)(hexafluoro- nonyl)(nonvl)phosphonium]
[tetraheptylborate]; [(hexafluorobiphenvl)(di2 WO 01/42249 PCT/US00/33590
- 53  methylpentvl)phosphonium] [tetraperfluorophenvlaluminate];
[(phenyl)(difluoro- methvl)phosphonium]
[tetrakis(perfluoromethylperfluoronaphthvl)borate]; [(3-methvl-perfluoro-
phenvl)(3-ethylheptyl)(methvl)ammonium] [tetraheptylborate];
[(perfluorobiphenvl)(fluoro- methyl)(hexafluorononvl)ammonium]
[tetrapentylborate]; [(3-perfluoroethyl-trifluorophenyl)(3 5
ethvlheptvl)(methvl)ammonium] [tetrakis(perfluoronaphthvl)borate];
[N-(perfluoro- biphenyl)pyrrolidinium] [tetraperfluorofluorenylborate];
[(octafluoro- biphenvl)(butvl)(ethvl)ammonium] [tetrabutvlborate];
[(3-methyl-perfluoro- phenvl)(butyl)(methvl)ammonium] [tetrapentylborate];
[(3-perfluoromethyl-trifluoro- phenvl)(ethvl)(methvl)ammonium]
[tetrakis(2-methyl-5-propyl-heptyl)borate]; [(2,5-difluoro 10
phenvl)(nonvi)(ethyI)arnmonium]
[tetrakis(methvloctafluorbiphenvl)aluminatej; [(2-methyl-6-
perfluoromethvl-perfluorobiphenyl)(hexafluorononyl)(fluoromethvl)ammoniumj
[tetraperfluoro- phenylaluminate];
[(2-methyl-6-perfluoromethyl-perfluorobiphenvl)(dibutvl)ammonium]
[tetrakis(perfluoroethylperfluorobiphenyl)borate];
[(3-perfluoromethvl-trifluoro- phenvl)(dihexvl)ammonium]
[tetrapentvlaluminate]; [N-(2,3-difluorophenvl)phosplundolium] 15
[tetrakis(hexafluoroindcmvl)aluminate];
[(phenyl)(3-ethvlheptvl)(nonvl)phosphonium]
[tetraperfluorofluorenylborate];
[(1-fluorophenvl)(fluoromethyl)(hexafluorononvl)ammonium]
[tetrabutylaluminatej;
[(3-perfluoroethyl-trifluorophenvl)(fluoromethvl)(nonvl)ammonium]
[tetrakis(perfluoronaphthvl)boratej;
[(3-perfluoromethvl-trifluorophenvl)(fluoro- methvl)(methyl)phosphonium]
[tetraheptylaluminate]; [(3-perfluoromethvl-trifluoro 20
phenyl)(ethyl)(3-ethvlheptyl)phosphonium]
[tetrakis(2-methyl-5-propyl-heptyl)boratej; [(2,3-
difluorophenvl)(ethvl)(2-methvlpentyl)ammonium]
[tetrakis(2-methyl-5-propyl-heptvl)aluminate];
[(2,4-difluorophemvl)(2-methyl-5-propyl-heptyl)(propyl)ammonium]
[tetrakis(methvloctafluorbiphenvl)borate];
[(1-fluorobiphenvl)(methvl)(butyl)ammoniumJ
[tetrakis(perfluorobiphenyl)aluminate];
[(biphenvl)(3-ethvlhcptvl)(hexvl)ammonium] 25
[tetraperfluorofluorenvlaluminate];
[(1-fluorophenvi)(ethyl)(propyl)phosphoniuml  [tetraoctvlaluminateJ;
[(phenvl)(dinonvl)anuuonium] [tetrakis(3-ethvlheptvl)borate]; [(perfluoro- 



biphenyl)(ethvl)(2-methvl-5-propyl-heptvl)phosphonium]
[tetrakis(perfluoropentvlpcrfluoro- biphenvl)borate];
[(biphenyl)(methyl)(hexafluorononvl)ammonium] [tetrakis(2-meth}11-5-propyl-
heptyl)aluminate]; [(phenvl)(butvl)(2-methyl-5-propyl-heptvl)ammonium]
[tetrakis(perfluoro 30 hexylperfluorophenvl)boratc];
[(biphenyl)(hexafluorononvl)(hexyl)phosphonium] [tctraperfluoro-
indenylborate];
[(tetrafluorophenyl)(2-methyl-5-propel-heptyl)(nonvl)phosphonium]
[tetraperfluoroindenvialuminate];
[(hexafluorobiphenyl)(perfluoroethyl)(nonvl)phosphonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)aluminatel;
[(2,3-difluorophemvl)(dibutvl)ammonium]
[tetrakis(perfluoropvrenvl)borate]; [N-(1-fluorophenvl)pyrrolonium]
[tetrakis(perfluoro 35 biphenvl)borate];
[(biphenyl)(hexafluorononvl)(hexvl)phosphonium]
[tetrakis(methvloctafluorbiphenvl)aluminate];
[N-(tetrafluorophenvl)pvrrolium] [tetraperfluoro- anthracenylborate];
[(2,3-difluorophenyl)(propyl)(hexyl)ammonium] [tetrakis(pentafluoro-
indenyl)aluminate];
[N-(2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenvl)pyrrolonium] WO
01/42249 PCTIUSOO/33590  -54 [tetranonylborate];
[(2,4-difluor:phenyl)(butyl)(nonvl)phosphonium] [tetraperfluoro-
anthracenyiborate]; [(perfluorobiphenyl)(butyl)(methvl)ammonium]
[tetranonylborate];  [(tetrafluorophenyl)(hexyl)(methvl)ammonium]
[tetraoctylborate]; [(1-fluorophenyl)(2-
methylpentvl)(perfluoroethvl)anunonium] [tetraoctylaluminate];
[(1-fluorobiphenyl)(2-methyl-5 5 propyyl-heptvl)(ethvl)ammonium]
[tetraheptylborate]; [(2-perfluoromethyl-6-perfluoroethyl-
perfluorobiphenvl)(di3-ethvlheptyl)ammonium]
[tetrakis(perfluorobiphenvl)aluminate]; [(2,5-
difluorophenvl)(3-ethvlheptyl)(hexvl)ammonium]
[tetrakis(hexafluorononvl)aluminate]; [(1-
fluorobiphenvl)(butvl)(methvl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenvl)borate];
[(biphenyl)(hexafluorononyl)(butyl)ammonium]
[tetrakis(heptafluorofluorenvl)boratel; 10
[(perfluorophenvl)(2-methyl-5-propyl-heptvl)(ethvl)aunmonium]
[tetraheptylaluminate]; [(2,5-
difluorophenyl)(fluoromethvl)(hexafuorononvl)ammonium]
[tetrakis(methylperfluoro- naphthyl)aluminate];
[(octafluorobiphenvl)(butvl)(2-methvlpentvl)ammonium] [tetrakis(3-
ethylheptvl)borate]; [(2-pcrfluoromethyl-6-perfluoroethyl-perfluorobiphenv
1)(butyl)(fluoro- methyl)phosphonium] [tetrakis(perfluorobiphenvl)borate];
[(3-pertluoroethyl -trifluorophenvl)(2 15
methyl-5-propel-heptyl)(hexyl)phosphonium]
[tetrakis(2-methyl-5-propyl-heptyl)borate]; [(2,5-
difluorophenyl)(hexafluorononyl)(hexvl)ammonium]
[tetrakis(pentafluoronaphthyl)borate];
[(octafluorobiphenvl)(dibutvl)ammonium]
[tetrakis(perfluorohexvlperfluorophenvl)borate];
[(hexafluorobiphenvl)(hcxvi)(nonvl)phosphonium]
[tetrakis(2-methvlpentvl)borate]; [(1-fluoro-
phenvl)(methvl)(hexafluorononvl)phosphonium]
[tetrakis(perfluoropyrenvl)aluminatel. 20 The following examples illustrate
the foregoing discussion. All  parts, proportions and percentages are by
weight unless otherwise indicated. All  examples were carried out in dry,
oxygen-free environments and solvents.  Although the examples cover certain
embodiments of the present invention, they  



25 do not limit the invention in any specific respect. EXAMPLES All
molecular weights are weight average molecular weight unless  otherwise
noted. Weight average molecular weight (Mw) and number average  molecular
weight (Mn) were measured by Gel Permeation Chromatography, 30 unless
otherwise noted, using a Waters 150 Gel Permeation Chromatograph  equipped
with differential refractive index (DRI) and low angle light scattering
(LS) detectors and calibrated using polystyrene standards. Samples were run
in  1,2,4-trichlorobenzene (135C) using three Polymer Laboratories, PC Gel,
mixed  B columns in series. This general technique is discussed in "Liquid
35 Chromatography of Polymers and Related Materials III"' J. Cazes current
regime  Ed., Marcel Decker, 1981, page 207, which is incorporated by
reference for WO 01/42249 PCT/USO0/33590  -55 purposes of U.S. patent
practice . No corrections for column spreading were  employed; however,
data on generally accepted standards, e.g. National Bureau of  Standards
Polyethylene 1475, demonstrated a precision with 0.2 units for Mw/Mn  that
was calculated from elution times. 5 EXAMPLE I Synthesis of
C6F5-N(CH2CH2)2: To a solution of  hexafluorobenzene (30 g) in 100 ml
dimethylsulfoxide was added pyrrolidine  (10.9 g). The reaction was heated
and stirred for I h. After quenching the 10 reaction by pouring it into an
aqueous solution of sodium bicarbonate, the product  was extracted with
chloroform (100 ml). The organic layer was separated and  dried over
magnesium sulfate. The magnesium sulfate was removed by filtration  and the
solvent was removed under reduced pressure. This left an orange oil. The
clear, colorless liquid product was obtained by distillation (55-60 C) at
10-3 torr: 15 yield = 19.19 g, 53 %. 'H NMR (DMSO-d6, 25 C): S 3.44 (m,
4H), 1.85 (m,  4H). '9F NMR (CDC13, 25 C): 6 -155.4 (m, 2F), -165.5 (t,
IF), -172.1 (m, 2F).  EXAMPLE 2 Synthesis of C66F5-N(CH2CH2)2'HCI: To a
pentane (100 ml)  solution of C6F5-N(CH2CH2)2 (1.55 g) was added anhydrous
HCI. The HCI was  20 prepared in sill! by adding concentrated sulfuric acid
to sodium chloride and transferring the gas via cannula. The product
precipitated immediately upon  addition of the HCI. Once the addition of
the HCI was completed, the suspension  was placed back into the glovebox to
collect the product by filtration. The  product was dried under reduced
pressure: yield = 1.48 g, 82%. 'H NMR (CDCI3,  



25 25 C): 6 12.9 (s, 1H), 3.71 (m, 4H), 2.17 (m, 4H). EXAMPLE 3 Synthesis
of [C6F5-N(CH2CH2)2(H) ][(C6F5)4B]: A methylene  chloride (100 ml) solution
of [Li(diethyl ether)2][(C6F5)4B] (1.52 g) was treated  with a methylene
chloride solution of C6F5-N(CH2CH2)2 HC1 (0.5 g). A white 30 precipitate
formed immediately upon adding the ammonium salt. After the  reactions were
stirred for 1 h, the LiCI byproduct was removed by filtration. The
filtrate volume was reduced by approximately 80%. Approximately 10 ml of
pentane was added to the filtrate, and the mixture chilled for 15 h. The
product WO 01/42249 PCT/USOO/33590  -56 was collected by filtration and
washed with pentane. This left a white crystalline  product: yield = 1.480
g. 'H NMR (CD2C12, 25 C): 8 7.95 (bs, 1H), 4.32 (bt, 2H),  3.94 (bt, 2H),
2.68 (bt, 2H), 2.43 (bt, 2H). '9F NMR (CD2CI2, 25 C): S -133.8 (m,  8F),
-145.2 (m, 1F), -145.5 (m, 2F), -155.3 (m, 2F), -163.9 (t, 4F), -168.0 (m,
8F). 5 BATCH POLYMERIZATION REACTIONS Propylene polymerization reactions
were carried out in a well- stirred 0.5 L batch reactor equipped to perform
coordination polymerization in the  presence of an inert hydrocarbon
solvent (hexanes) at pressures up to 500 psig and  temperatures up to 150C.
In the vapor-liquid polymerization system, 10 polymerization occurred in
the liquid phase where propylene was fed into the  reactor prior to the
addition of the catalyst solutions. In all experiments, the  reactor
temperature was fixed at 60 C by electronically controlling the amount of
steam added to the reactor jacket. In a typical experiment, hexanes (125
ml) were  fed into the dry reactor. A toluene solution (20 mL, 25 % wt) of
TIBAL was 15 added to the reactor. Propylene (125 ml) was added to the
reactor. The reactor  was sealed and heated to 60C. The catalyst solution
(catalyst and activator  dissolved in 40 mL toluene) was added to the
reactor via a catalyst feed pump.  Polymerization began immediately upon
catalyst addition, and was allowed to  continue under controlled
temperature for the indicated time. After the indicated 20 time, the
reactor was allowed to reach room temperature and vented. The
polymerization solution was poured into methanol to induce precipitation.
The  polymer was collected and dried under ambient condition for 16 h. The
polymer  was further dried under vacuum at 60 C. Table 2 below illustrates
comparative activities and polymer  25 molecular weight characteristics for
isotactic polypropylene products prepared  with a chiral
biscyclopentadienyl hafnocene activated with a prior art activator  (A) and
those prepared with the invention activator (B). 



WO 01/42249 PCT/USOO/33590  -57 Table 2. Results of polymerization
reactions I with propylene Act' Yield (g) time (min) Activity Mw Mn Mw/Mn
(g/mmol*min)  A(Comp) 16.63 15 1288 191,751 112,002 1.77  A(Comp) 11.56 15
896 324,379 182802 1.77  average 1092 B 24.58 10 2583 252,314 223,296 1.77
B 27.86 10 2940 223,296 123,895 1.80  average 2762 'Catalyst:
dimethylsilyl(bis-indenyl)hafnium dimethyl  Activator: (A)
N,N'-dimethylanilinium 5 tetrakis(pentafluorophenyl) borate (B)
N-pentafluorophenyl pyrrolidinium  tetrakis(pentafluoro-phenyl) borate WO
01/42249 PCT/USOO/33590  -58- CLAIMS: What is claimed is: 1. A composition
of matter with the formula: 5 [R'1ArF-ER2-H]+ [An]-, where  (a) ArF is a
fluoroaryl group; (b) E is nitrogen or phosphorous; (c) each R is
independently a C1-C20 hydrocarbyl or hydrocarbylsilyl  group, or the two
Rs may connect to form an unsubstituted or 10 substituted C2-C20
cycloaliphatic group; (d) R' is a C1-C20 hydrocarbyl or halogenated
hydrocarbyl;  (e) i is 0, l or 2; and (f) [An]" is an anion of a strong
Bronsted acid. 2. The composition of claim 1 wherein [An]- is a fluoride,
bromide, chloride,  15 or triflate anion. 3. The composition of claim 1
wherein ArF is a fluorinated or perfluorinated  aryl group and is one of
phenyl, biphenyl, substituted phenyl, substituted  biphenyl, terphenyl, or
substituted terphenyl. 4. The composition of claim I wherein -R2- is a
substituted or unsubstituted  20 C2-C20 cycloaliphatic group. 5. The
composition of matter of any of the preceding claims wherein -E is  



nitrogen. 6. The composition of matter of claim I wherein i is 1, Ar is
phenyl and R'- is at the para-position of Ar. 25 7. A composition of matter
that is the reaction product of (a) a fluoroaryl-ligand-substituted amine
or phosphine with the  formula: R';ArF-ER2, where (i) ArF is a fluoroaryl
group; 30 (ii) E is nitrogen or phosphorous; (iii) each R is independently
a C1-C20 hydrocarbyl or  hydrocarbylsilyl group, or the two Rs may connect
to form an unsubstituted or substituted C2-C20  cycloaliphatic group; 35
(iv) R' is a C1-C20 hydrocarbyl or halogenated  hydrocarbyl;  (v) i is 0, 1
or 2; and (b) at least one of hydrofluoric, hydrochloric, hydrobromic, or
triflic  acid. WO 01/42249 PCT/USOO/33590  -59 8. The composition of claim
7 wherein ArF is a fluorinated or perfluorinated  aryl group and is one of
phenyl, substituted phenyl, biphenyl, and  substituted biphenyl, terphenyl,
or substituted terphenyl. 9. The composition of claim 7 wherein -R2- is an
unsubstituted C2-C20  5 cycloaliphatic group. 10. The composition of matter
of claims 6-9 wherein E is nitrogen. 11. The composition of matter of claim
I wherein i is 1, Ar is phenyl and R' is  in the para-position of Ar. 12. A
compound with the formula: 10 [ArF-NR2-H]+ [An]", where  (a) ArF is a
fluoroaryl group; (b) each R is independently a Cl-C2o hydrocarbyl or
hydrocarbylsilyl  group, or the two Rs may connect to form an unsubstituted
or  substituted C2-C20 cycloaliphatic group; and 15 (c) [An]- is an anion
of a strong Bronsted acid. 13. The composition of claim 13 wherein ArF is a
fluorinated or  perfluorinated aryl group and is one of phenyl, substituted
phenyl,  biphenyl, and substituted biphenyl, terphenyl, or substituted
terphenyl. 



14. The composition of claim 12 or 13 wherein ArF-NR2 is one of:  20
N-pentafluorophenylpyrrolidine,  N-para-nanofluorobiphenylpyrolidine,
N-pentafluorophenypyrrole,  N-parananofluorobiphenylpyrrole,
N-pentafluorophenypiperidine, 25 N-parananofluorobiphenylpiperidine,
N-pentafluorophenyindoline,  N-paranano-fluorobiphenylindoline,
N-pentafluorophenyindole,  N-parananofluorobiphenyl indole, 30
N-pentafluorophenyazetidine, and  N -parananofl uorobiphenyl azeti dine.
15. The composition of claim 14 wherein ArF-NR2 is N-pentafluorophenyl
pyrrolidine. 16. A catalyst composition that is the reaction product of  35
(a) an organometallic catalyst compound having (i) at least one stabilizing
ligand, and (ii) at least one labile ligand suitable for olefin insertion
and abstractable to form an active metal center; and WO 01/42249
PCT/US00/33590  -60 (b) a cocatalyst compound comprising (i) a cation that
comprises a fluoroaryl-ligand- substituted secondary amine or phosphine,
wherein  the aryl moiety is one of phenyl, substituted phenyl, 5 biphenyl,
substituted biphenyl, terphenyls and  substituted terphenyls; and (ii) an
anion that comprises a Group-13 element,  wherein the anion is
substantially noncoordinating.  17. The catalyst composition of claim 16
wherein the cocatalyst compound is  10 represented by the formula: [R';
ArF-ER2-H]+ [(M')Q 1 Q2 ... Q,,]- where  (a) ArF is a fluoroaryl ligand;
(b) E is nitrogen or phosphorous; (c) each R is independently a C1-C20
hydrocarbyl or hydrocarbylsilyl  15 group, or two R's may connect to form
an unsubstituted or  substituted C2-C20 cycloaliphatic group; 



(d) R' is a C1-C20 hydrocarbyl or halogenated hydrocarbyl;  (e) i is 0, 1
or 2; (f) M' is at least one Group-13 element;  20 (g) n is at least one;
and (h) Q connect to M and are selected to render [(M')Q1Q2 ...Q"]
substantially noncoordinating. 18. The catalyst composition of claim 17
wherein each Q ligand comprises at  least one fluorinated aryl group, or at
least one substituted aryl group 25 wherein the substitutions comprise
fluorinated hydrocarbyl groups. 19. The catalyst composition of claim 18
wherein each Q ligand comprises 5  to 20 carbon atoms in a fused or pendant
ring system. 20. The catalyst composition of claim 18 wherein each Q ligand
is  perfluorinated. 30 21. The catalyst composition of claim 17 or 18
wherein R';ArF-ER2 is selected  from N-pentafluorophenylpyrrolidine,
N-para-nonafluoro biphenylpyroli dine, N-tridecafluoroterphenylpyrolidine,
N-pentafluoro- phenylpyrrole, N-paranonafluorobiphenylpyrrole,
N-tridecafluoro- terphenylpyrrol e, N-pentafluorophenylpiperidine,
N-paranonafluoro 35 biphenylpiperidine, N-tridecafluoroterphenylpiperidine,
N-pentafluoro- phenylindoline, N-paranona-fluorobiphenylindoline,
N-tridecafluoro WO 01/42249 PCT/USOO/33590  -61  terphenylindoline,
N-pentafluorophenylindole, N-paranonafluoro- biphenylindole,
N-tridecafluoroterphenylindole, N-pentafluoropheny- azetidine,
N-paranonafluorobiphenylazetidine, N-tridecafluoroterphenyl- azetidine,
N-pentafluorophenyaziridine, N-paranonafluoro 5 biphenylaziridine, and
N-tridecafluoroterphenylaziridine. 22. The catalyst composition of claims
16-20 wherein the catalyst compound  is a Group-3-11 compound activable for
olefin polymerization to a cation.  23. The catalyst composition of claim
21 wherein the catalyst compound is a Group-3-11 compound activable for
olefin polymerization to a cation. 10 24. The catalyst composition of claim
22 wherein the catalyst compound is a  Group-3-6 metallocene having the
formula: LA LB Lc, MDE where: (a) LA connects to M and is a substituted or
unsubstituted,  cyclopentadienyl or heterocyclopentadienyl ligand; 15 (b)
LB connects to M and is a substituted or unsubstituted,  cyclopentadienyl
or heterocyclopentadienyl or is a heteroatom  



ligand; wherein LA and LB optionally connect together through a linking
group comprising a Group-14 element; 20 (c) Lc; is an optional neutral,
non-oxidizing ligand connected to M (i  equals 0 to 3)1 (d) M is a
Group-3-6 metal; and (e) D and E are labile ligands that connect to M, and
optionally  connect to each other, to LA, or LB 25 wherein D or E are
abstractable as a monoanion from M by the  cocatalyst complex and wherein a
monomer or polymerizable  macromer can insert into M-D or WE for
polymerization. 25. The catalyst composition of claim 24 wherein M is
titanium and LB is a  heteroatom connected to M. 30 26. The catalyst
composition of claim 24 wherein M is zirconium or hafnium  and LB is a
substituted or unsubstituted, cyclopentadienyl or  heterocyclopentadienyl
ligand connected to M. 27. A catalyst system for olefin polymerization
comprising: WO 01/42249 PCT/US00/33590  -62 (a) an organometallic catalyst
cation having at least one stabilizing  ligand and a labile ligand suitable
for olefin insertion wherein the  catalyst cation is activated for olefin
polymerization; (b) a neutral, fluoroaryl-ligand-substituted secondary
amine or  5 phosphine; and (c) a Group-13 substantially noncoordinating
anion. 28. A catalyst according to claim 27 having a feature as recited in
any of  claims 16-20. 29. A process for preparing polyolefins from one or
more monomers  10 comprising combining the monomers under polymerization
conditions  with an olefin polymerization catalyst that is the reaction
product of (a) an organometallic catalyst compound having at least one
stabilizing ligand and at least one labile ligand suitable for olefin
insertion and abstractable to leave a cationic metal center; and 15 (b) a
Group-l3-based cocatalyst complex comprising (i) a cation having a
protonated, fluoroaryl-ligand- substituted secondary amine or phosphine and
(ii) a substantially noncoordinating anion. 30. The process of claim 29
wherein Q comprise fluorinated aryl groups or  



20 comprise aryl groups having fluorinated hydrocarbyl substituents. 31.
The process of claim 29 or 30 wherein the catalyst compound is a Group
3-11 compound activable to a cation for olefin polymerization. 32. The
process of any of claims 29 or 30 wherein the olefin polymerization
conditions comprise a solution, supercritical pressure, bulk, slurry, or
gas- 25 phase process conducted at temperatures from greater than or equal
to 30C to less than or equal to 300C and pressures from greater than or
equal to 0 to less than or equal to 2000 bar. 33. The process of claim 32
wherein the process is bulk, slurry, or gas phase,  and the activated
catalyst compound is carried on or affixed to a 30 particulate support. WO
01/42249 PCT/US00/33590  -63 34. Use of a cation having a
fluoroaryl-ligand-substituted secondary amine or  phosphine for preparing a
Group-l3-based cocatalyst complex comprising  a substantially
noncoordinating anion. 35. Use of a precursor for polyolefin preparation
wherein the precursor 5 comprises a Group-13-based cocatalyst complex
comprising a cation  having a fluoroaryl-ligand-substituted secondary amine
or phosphine and a  substantially noncoordinating anion. 36. Use of a
precursor for making an olefin polymerization catalyst wherein  the
precursor comprises a Group-l3-based cocatalyst complex comprising  10 a
cation having a fluoroaryl-ligand-substituted secondary amine or phosphine
and a substantially noncoordinating anion. 




