
21 MAY 2006 WO 01/42249 1 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-I5-containing cations and
noncoordinating  anions; and to methods of use of Group-I
5-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'-14)+]d[(M')`"+QuQ2 ...Q,,]`f"
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 04-12-2001' 99B050.PCT: -2.a 21 MAY 1004 ammonium
complexes and 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 C3_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. 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 canthus be avoided. BRIEF SUMMARY
Embodiments of this invention address a process for preparing  polyolefins
from one or more olefmic monomers in which the olefins are  25 combined
with the reaction product of i) an organometallic catalyst precursor
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. (This
cocatalyst is sometimes called an activator.) The  invention cocatalysts
provide residual amine or phosphine compounds with 30 reduced basicity
relative to those of the prior art, as well as noncoordinating or  weakly
coordinating anions for organometallic catalyst complexes that exhibit  



surprisingly high polymerization activities. (replacement sheets) US00335S
AMENDED SHEET 04-1 2-2001 9B050.PCT 3.a 21 MAY 2004 US00335~ 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  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 is suitable for olefin polymerization, the Lewis base compounds, L,
of the invention  are typically based on fluorinated amine compounds
meeting the general formula  R'1ArF-ER2 where ArF is a fluoroaryl ligand or
group, E is nitrogen or  phosphorous, and each R is independently a C1-C20
linear or branched  hydrocarbyl or hydrocarbylsilyl substituent or group.
Additionally, two Rs may 20 connect to form a substituted or unsubstituted,
halogenated or non-halogenated, C2-C20 cycloaliphatic, C2-C10 hyrodcarbyl
or C2-C10 hydrocarbylsilyl. R is a C1- C20 hydrocarbyl or halogenated
hydrocarbyl. Suitable fluoroaryl ligands  connected to the nitrogen atom
can be substituted or unsubstituted phenyl,  biphenyl, or terphenyl. The
substitutions can be on ring carbon atoms, or the ring 25 carbon atom
itself can be 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. "i" is  0, 1, or 2. Some embodiments are based on the
following fluoroaryl-ligand- 



substituted amines, ArF-NR2, where the fluoroaryl ligand, ArF, may be a
fluoro 30 or perfluoro-substituted aryl. R represents substituted or
unsubstituted, alkyl or  cyclcoalkyl groups as defined above, which may be
selected independently. (replacement sheets) AMENDED SHEET II MAY 7004 3.b
Some embodiments select i to be one, ArF to be fluoro phenyl, and R' to
connect  to ArF at the para-position of ArF. Some embodiments employ the
following cyclic fluoraryl-ligand- substituted secondary amines:
N-pentafluorophenylpyrrolidine, N-para 5 nonafluoro 21 MAY 7004 4.a
biphenylpyrolidine, N-tridecafluoroterphcnylpyrol,dine, N-pentafluoro-
phenylpyrrole, N-paranonafluorobiphenylpyrrole, N-tridecafluoroterphenyl-
pynTole, N-pentafluorophenylpiperidine, N-paranonafluorobiphenylpiperidine,
N- tridecafluoroterphenylpiperidine, N-pentafluorophenylindoline,
N-paranona 5 fluorobiphenylindoline, N-tridecafluoroterphenylindoline,
N-pentafluoro- phenylindole, N-paranonafluorobiphenylindole,
N-tridecafluoroteiphenylindole,  N-pentafluorophenyazetidine,
N-paranonafuorobiphenylazetidine, N-trideca- fluoroterphenylazetidirne, N-
pentafluorophenyaziridine, N-paranonafluoro- biphenylaziridine, and
N-tridecafluoroterphenylaziridine. 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')QIQ2
...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  suitable as a  electronic or steric effects rendering
[(M')QIQ2  . Qh] 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  



as a whole is effective as an NCA.  Q can be chosen so that [(M')QIQ2 Q,=]
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 or  25
unsubstituted. These 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-Cis aryl or alkylaryl groups such as
phenyl, biphenyl, napthyl  and alkylated derivatives thereof. Some
embodiments select Q to comprise at 30 least one fluorinated aryl group or
at least one substituted aryl group in which the 04-12-2001 9B050.PCT 4.b
21 MAY 2004 substitutions comprise fluorinated hydrocarbyl groups. Some
embodiments select  each Q to be perfluorinated. The disclosures of U.S.
patents 5,198,401,  5,296,433, 5,278,119, 5,447,895, 5,688,634, 5,895,771,
WO 93/02099, WO  97/29845, WO 99/43717, WO 99/42467 and copending U.S.
application serial 5 number 09/261,627, filed 3 March 1999, and its
equivalent W099/45052 are  particularly (replacement sheets) US0033H
AMENDED SHEET 04-12-2001 US003359 9B050.PCT 5.a 21 MAY 2004 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  S coordinating anion can
generally be prepared by reacting a fluoroaryl-ligand substituted amine
compound as defined above (-R'iArF-ER2) with a strong  Bronsted acid
"[H]+[An]`; hydrofluoric, hydrobromic, hydrochloric, and triflic  acid are
suitable strong Bronsted acids. This reaction forms a protonated,
fluoroaryl-ligand-substituted ammonium cation counterbalanced with the  



conjugate base of the acid "[An]-". The resulting salt, [R;
ArF-ER2-H]+[An]-, is  then reacted with a Group-1-2 salt comprising a
suitable non-coordinating anion,  NCA, "[Group-l-2 metal]+[NCA]` as
described above, and the salt that now  comprises :the Bronsted acid's
conjugate base and the Group- l -2 metal "[Group- I - 2 metal]+[An]`" is
removed, leaving "[R'1ArF-ERZ-H]}[NCA]-", a cocatalyst. For 15 example,
lithium tetrakis(pentafluorophenyl)borate can be combined with a
protonated, arylammonium chloride to yield a protonated arylammonium
tetrakis(pentafluorophenyl)borate compound and LiCI, as a byproduct. Before
the ion-exchange reaction produces the non-coordinating- anion-containing
cocatalyst, the cation can be referred to as the reaction product  20 of.
(a) a fluoroaryl-ligand-substituted amine or phosphine with the  formula:
R'1ArF-ERZ, where (i) ArF is a fluoroaryl group; 25 30 (ii) E is nitrogen
or phosphorus; (iii) each R is independently a CI-C2o hydrocarbyI or
hydrocarbylsilyl group, or two Rs may connect to  form an unsubstituted or
substituted, C2-C2o  cycloaliphatic group; (iv) R' is a C1-C20 hydrocarbyl
or halogenated  hydrocarbyl; (replacement sheets) AMENDED SHEET 04-12-2001
US00335E 913050.PCT 5_b (v) i is 0, 1, or to; and 21 MAY 2004 (b) at least
one of hydrochloric, hydrochloric, hydrobromic, or triflic  acid. One Q
group or ligand may also be connected to a functional- 5 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  hydroxyl groups exhibiting a pKa equal to or less than that
observed for 10 amorphous, silica, i.e., pKa less than or equal to about
11. Accordingly, any of the 15 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  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  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 (renlacement sheetg)  AMENDED SHEET 2 1 MAY 2004 6_a no. 09/277,339,
filed 26 March 1999, and its equivalent W099/5031 I. 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  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. ]5 This means that the catalyst precursor is
activable for olefin polymerization.  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 20 comprising them include those
described in the background art, see for example  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 25 ligands can be converted into abstractable ones through known
alkylation  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.
30 04-12=2001 ' US003359 9B050.PCT 6.b 21 MAY 2004 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., (replacement
sheets) AlY4+"~ AMENDED SHEET WO 01/42249 7 21 MAY 2004  PCT/USOOI33590
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
biscyclopentadienyI-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 D4-12-2001 9P050.PCT 8.a 21 MAY 2O US003359 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  



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, LA is a substituted or unsubstituted 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 20 bridged together through a Group-14 linking group; Lc; is an
optional neutral,  non-oxidizing ligand connected to M (i equals 0 to 3); M
is a Group-3-6 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 25 M or E-M.' 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. Some enbodiments select M to  be
titanium and Lb is a heteroatom connected to M. Some embodiments select M
30 as zirconium or hafnium and La as a substituted or unsubstituted,
cyclopentadienyl or heterocyclopentadienyl ligand connected to M.
(replacement sheets)  AMENDED SHEET 04-12-2001 1 i nn 5r 9BO50.PCT 8.b L i
MAY LU04 Non-limiting representative metallocene compounds include
mono-cyclopentadienyl compounds such as pentamethylcyclopentadienyltitanium
isopropoxide, pentamethylcyclopentadienyltribenzyI titanium,
dimethylsilyltetra- methylcyclopentadienyl-tert-butylamido titanium
dichloride, pentamethyl (replacement sheets)  AMENDED SHEET 21 MAY 1004  



WO 01/42249 PCTIi1SOOI33590 -9 cyclopentadienyl titanium trimethyl,
dimethylsilyltetramethyl cyclopentadienyl- tert-butylamido zirconium
dimethyl, dimethylsilyltetramethylcyclopentadienyl- dodecylamido hafnium
dihydride, di methylsilyltetramethylcyclopentadienyl- dodecylamido hafnium
dimethyl; unbridged biscyclopentadienyl compounds such 5 as
'bis(1,3-butyl,methylcyclopentadienyl) zirconium dimethyl, pentamethyl-
cyclopentadienyl-cyclopentadienyl zirconium dimethyi, (tetramethyl-
cyclopentadienyl)(n-propylcyclopetadienyl)zirconium dimethyl; bridged bis-
cyclopentadienyl compounds such as dimethylsilylbis(tetrahydroindenyl)
zirconium dichloride and silacy
clobutyI(tetramethyIcyclopentadienyl)(n-propyl 10 cyclopentadienyl)
zirconium dimethyl; bridged bis-indenyl compounds such as di-
methylsily-bisindenyl zirconium dichloride, dimethylsily-bisindenyl hafnium
di- methyl, dimethylsiiylbis(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 tetrabenzyi 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 PCTlusooi3 6MAY 2004  -I0
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  PCTIUS99/09306.
Group-lI 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- 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 -11 21 MAY 1UU4
PCTIUSOOI33590 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  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",  Ange}v. Chem. Int. Ed, 38, 428-447 (1999), incorporated by
reference for the  purposes of U.S. patent practice. In 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 95/0794I. 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 triethyl aluminum and bulky 30 compounds such as
triisobutylaluminum, triisoprenylaluminum, and long-chain
linear-alkyl-substituted aluminum compounds, such as tri-n-hexyl alum i
num, to -n- octylaluminum, or tri-n-dodecylaluminum. The scavenger that is
used with WO 01/42249 12 2 2004 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 21 MAY 1004 13.a least 50 mol % of
either ethylene or propylene. Thus, various ethylene  propylene polymers
can be made. Representative reaction temperatures and pressure for
different  embodiments are shown in Table 1. 



5 TALE 1: Reaction Temperature and Reaction Pressure or EmbodimentReaction
Temperature in C A< 220 B> 40 C< 750 D> 60 EmbodimentReaction Pressure in
bar E< 2500 F> 0.1 G< 500 H< 1600 1> 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-Ca
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 -14 11 MAY
2004  PCT/US00/33590 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-ol efin  elastomers (including
ethylene-cyclic olefin and ethylene-m-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 ]0 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, norbomene,
and alkyl-substituted norbomenes 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. 21 MAY 2004  WO 01/42249
PCT/US00/33590 -15 Polyethylene horn- 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
to one or more of ethylene, C4-C12 a-olefins, and C5-C,2 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 THE PRACTICE OF THIS
INVENTION  Exemplary Fluoroaryl-ligand-substituted Amines and Phospines
(1-fluorobiphenyl) (3-ethylheptyl) (ethyl)amine: (1-fluorobiphenyl) (butyl)
(fluoromethyl)amine: (1-fluorobiphenyl) (difluoromethyl)amine;
(1-fluorobiphenyl) (methyl) 25 (perfluoroethyl)amine; (1-fluorobiphenyl)
(propel) (hexyl)amine; (1-fluorobiphenyl) (methyl)  (hexafluorononyl)amine:
(1 -fluorophenyl) (2-methylpentyl) (perfluoroethyl)amine: (1 -fluoro-
phenyl) (hexyl) (perfluoromethyl)amine: (1-fluorophenyl) (nonyl)
(perfluoroethyl)amine; (1- fluorophenyl) (methyl) (fluoromethyl)amine:
(1-fluorophenyl) (fluoromethyl) (butyl)amine: (1- fluorophenyl)
(perfluoroethyl) (methyl)amine: (1-fluorophenyl) (methyl)
(perfluorobutyl)amine: 30 (1-fluorophenyl) (hexyl) (perfluorobutyl)amine:
(1-fluorophenyl) (methyl) (propyl)amine: (2.3- difluorophenyl) (ethyl)
(fluoromethyl)amine: (2. -difluorophenyl) (perfluorobutyl)
(fluoromethyl)amine; (2,3-difluorophenyl) (perfluoromethyl) (methyl)amine;
(2,3-difluorophenyl)  (nonyl) (perfluoroethyl)amine; (2.3-difluorophenyl)
(nonyl) (propyl)amine; (2-3-difluorophenyl)  (ethyl) (perfluorobutyl)amine;
(2,3-difluorophenyl) (nonyl) (propyl)amine; (2,3-difluorophenyl) 35
(perfluoroethyl) (2-methyl-5-propel-heptyl)amine; (2.3-difluorophenyI)
(2-methylpentyI) WO 01/42249 - 16 2 1 MAY l U4  PCT/USOO/33590
(perfluoroethvl)amine; (2,3-difluorophenvl) (methyl) (2-methvlpentvl)amine;
(2,3-difluorophenvl)  (propyl) (hexvl)amine; (2,4-difluorophenvi)
(perfluoromethyl) (2-methyl-5-propyl-hepMMM)amine:  (2.4-difluorophenvl)
(3-ethvtheptyl) (periluoroethyl) amine; (2.4-difluorophenvi)
(perfluoroethvl)  (fluoromethvl)amirte; (2,4-difluorophenvi) (nonyl)
(perfluorobutyl)aznine: (2;4-difluorophenyl) 5 (hexyl) (fluoromethvl)amine:
(2.4-dilluorophenyl) (ethyl) (butvl)amine; (2,4-difluorophenvi)  



(perfluoroethvl) (butyl)amine; (2,4-difluorophenvi) (dimethyI)amine;
(2.3-difluorophenvi) (ethyl)  (propyl)amine; (2,4-difluorophenyl)
(2-methyl-5-propyl-heptvl) (eth_yl)arninc: (2,4-difluorophenvi)  (methyl)
(ethvl)amine; (2,1-difluorophenvi) (3-ethvlheptvl) (hexvl)amine:
(2,4-difluorophenvi)  (hcxyl) (pcrfluorocthvl)amine; (2,5-difluorophenvl)
(diiluoromethyl)amine; (2.5-difluorophenvi) 10 (perlluoroethvl)
(fluorobutvl)amine; (2,5-difluorophenvi) (propyl) (nonvl)amine:
(2,5-difluoro- phenyI) (2-methvlpentvl) (ethvl)aminc; (2.5-difluorophenvi)
bis(2,2,2-trifluoroethvl)amine; (2.5- difluorophenvi) (propyi)
(2-methyl-5-propyl-heptvl)amine: (2,5-difluorophenvi) (butyl) (2-methyl-
5-propyi-heptyi)arrtine; (2,5-difluorophenyl) (propyl) (fluoromethvi)amine;
(2.5-difluorophenvl)  (periluoroethyl) (ethvl)amine:
(2-methyl-6-perfluoromethvl-periluorobiphenvl) (fluoromcthvl) 15
(fluorobutvf)aminc: (2-methyl-6-prriluoromethvl-perfluorobiphenyl)
(fluoromethyl)  (mcthvl)amine: (2-methyl
6-perfluoromcthvl-pcrfluorobiphenvl) (licxyl) (methvl)arnine: (2-
methvl-6-pcrfluoromethvl-perfluorobiphenvl) (methyl) (pcrfluorocthyl)amine:
(2-methyl-6- perfluoromethvl-perfluorobiphenvl) (perfluoroethvl)
(butvl)amine: (2-methyl-6-pcrfluoromethyl- perfluorobiphenyl) (butyl)
(pcrfluorocthvl)aminc; (2-methyl-6-perfluoromcthyl-perfluorobiphcny1) 20
(3-eth_ylhcpt)-l) (perfluoroethyl)amine;
(2-methyl-6-periluoromethyl-perfluorobiphenyl)  (pcrfluoromcthvl)
(hex-yl)amine; (2-methyl-6-perfluoromcthvl-pcrlluorobiphenyl)
(fluoromethvl)  (nonvl)aminc:
(2-mcthvl-i-perfluoromethyl-perfluorobiphcnyl) (methyl) (hcxvl)aminc;
(2-methvl- 6-perfluoromethvl-perfluorobiphcnvl) (ltcxvl) (buryl)aminc:
(2-methvl-6-perfluoromcthyl perfluorobiphenvi) (difluorobutvl)antine:
(2-methyl-6-pcrfluoromethvl-perfluorobiphenvl) (butyl)  25
(perfluorobutvf)amine: (2-mcthvl-6i-perfluoromclhvl-perfluorobipliem-l)
(dihexyl)amine, (2- methyl-6-pcrfluoromethyl-perfiuorobiphcnyl) (butyl)
(propvl)amine: (2-methrvl-6-perfluoro- methvi-perfluorobiphcnyl)
(fluoromethyl) (ethvl)aminc; (2-peril uoromcthvl-6-perfluoroethyl-
perfluorobiphcnyl) (hcxafluorononvl) (fluoromcthyl)ainjnc:
(2-pcriluoromcthvl-6-perfluoroethvl- perfluorobiphcnvl)
(difluorobutvl)amine;
(2-perfluoromethvl_i-pcrfluoroethvl-perfluorobiphcnvl) 30 (methyl)
(ethvl)amine: (2-per iluoromethyl-6-perfluoroethvi-pcrfluorobipiicnyl)
(3-et yllieptyl)  (methvl)amine;
(2-perfluoromethyl-6-perfluoroethyl-perfluorobiphenyl) (perfluoroethvl)
(fluoromethvl)aminc;
(2-pcrfluorometlrvl-6-perfluoroethyl-pernluorobiphenyl) (dihexvl)amine; (2-
perfluoromethvl-6-perfluorocthvl-pcrfluorobiphenvf) (perfluorobutyl)
(butvl)amine: (2-perfluoro- methvl-6-pertluoroethyl-perfluorobiphenyl)
(periluorobutyl) (butvl)amine; (2-perfluoromethvt~i 35
perfluoroethvl-perfluorobiphenvi) (perfluorobutvl) (cthvl)amine;
(2-perfluoromethyl-6-perfluoro- ethyl-perfluorobiphenvi) (butyl)
(methyl)amine; (2-perfluoromethyl-6-perfluoroethyl-perfluorobi- phenyl)
(dipropyl)amine; (3-methyl-perfluorophenyl) (he.,cv))
(perfluoroethvl)amine; (3-methyl- perfluorophenyl) (hexafluorononyl)
(fluoromethvl)amine; (3-methyl-perfluorophenyl) (ethyl) (2 WO 01/42249 - 17
21 MAY 2004  



PCTIUS00I33S90 methvlpentvl)arnine; (3-methyl-perfluorophenvl) (ethyl)
(propyl)amine: (3-methyl-perfluoro- phenvl) (fluoromethvl)
(fluoroethvl)amine; (3-methyl-perfluorophenvl) (propel) (fluoro-
methvl)amine; (3-methvl-perfluorophenvl) (hexyl) (perfluoroethyl)amine;
(3-methyl-perfluoro- phenvi) (butyl) (ethyl)amine;
(3-methyl-perfluorophenyl) (propyl) (fluoromethvl)amine; (3 5
methyl-perfluorophenvl) (hexyl) (propyl)amine;
(3-perfluoroethvl-Irifluorophenvl) (propyl)  (fluoromethyl)amine;
(3-perfluoroethyl-trifluorophenyl) (hexyl) (perfluoroethvl)amine; (3-
perfluoroethyl-trifluorophenyl) (perfluoroethyl) (fluoromethyl)amine:
(3-perfluoroethyl-trifluoro- phenyl) (perfluorobutvl) (hexyl)amine;
(3-perfluoroethyl-trifluorophenyl) (ethyl) (petfluoro- butvl)amine;
(3-perfluoroethyl-trifluorophenvl) (dipropyl)amine;
(3-perfluoroethvl-trifluoro 10 phenyl) (methyl) (hcxafiuorononvl)amine;
(3-perfluoroethvl-trifluorophenyl) (perfluoroethyl)  (propyl)amine;
(3-perfluoroethvl-trifluorophcnvl) (fluoromethyl) (butvl)amine;
(3-perfluoroethvl- trifluorophenyl) (perfluorobutyl) (2-methyipentvl)amine;
(3-perfluoroethvl-trifluorophenvl)  (perfluoromcthyl) (ethvl)amine;
(3-perfluorocthvl-trifluorophenyl) (perfluorobutvl) (propvl)amine;
(3-perfluoroethv1-trifluorophenvl) (propyl) (butvl)amine:
(3-perfluoroethvl-uifluorophenvi) 15 (hexafluorononyl) (hexyl)amine:
(3-perfluoromethvl-trifluorophenvl) (hexafluorononvl)  (butvl)amine;
(3-perfluoromethvl-trifiuorophenvl) (fluoromethyl) (propyl)amine;
(3-pcrfluoro- methvl-trifluomphenyl) (ethyl) (2-methvlpcntvl)amine;
(3-pcrfluoromethyl-trifluorophcnvl)  (perfluorobutyl) (propyl)amine:
(3-perfluoromehyl-trifluorophcnvl) (ethyl) (fluoromcthvl)amine:
(3-pcrfluoromethvl-uifluorophenvl) (fluoromethyl) (methvl)aminc;
(3-perfluoromcthvl-o-i luoro 20 phennvl) (propyl) (ethyl)amine;
(3-pesfluoromcthyl-trifluorophenvi) (butyl) (pertluoroethvl)amine;
(3-perfluoromethvl-trifluorophenyl) (hcxyl) (fluoromethvl)amine: (biphenyl)
(nonyl) (pcriluoro- ethyl)amine: (biphenyl) (2-methyl-5-propyl-heptyl)
(pcrfluaroethvl)amine; (biphenyl) (propyl)  (ethvl)amine: (biphenyl)
(ethyl) (propvl)amine; (biphcnvl) (ethyl) (fluoromethvl)amine: (biphenyl)
(butyl) (ethv!)amine: (biphenyl) (ethyl) (butvl)amine; (biphenyl)
(fluoromethvi) (mcthvl)aminc: 25 (biphenvi) (perfluoroethvl) (hexvl)aminc;
(biphenvi) (butvl) (cthvl)amine; (biphenyl) (methyl)  (nonvl)amine;
(biphenyl) (2-mcthylpentyi) (perfluorobutvl)aminc; (biphenvl) (propyl)
(fluoro- methyl)amine; (biphenyl) (perfluoroethvl) (propvl)amine;
(biphenvi) (perfluoromcthvl)  (cthvl)arninc: (biphenyl) (pcrfluoromctltvl)
(propyl)amine; (biphenyl) (dimethvl)amine: (biphenyl)  (methyl)
(perfluorobutyl)amine: (biphenyl) (fluoromcthyl) (3-ethvlheptvl)amine:
(biphenyl) 30 (methyl) (cthvl)amine: (biphcnvl) (2-methylpentyl)
(perfluorobutyl)amine; (biphenyl) (propyl)  (methvl)amine; (biphenyl)
(ethyl) (perfluoroethvl)amine; (biphenyl) (2-methvl-5-propyl-heptyl)
(perfluorobutvl)amine: (biphenyl) (fluoromethyl)
(2-methyl-5-propyl-heptvl)aminc: (biphenyl)  (dimethyl)amine: (biphenyl)
(petfluomethvl) (2-methyl-5-propyl-heptvl)amine: (biphenvi)  (propyl)
(perfluoroethvl)amine; (biphenyl) (perfluorobutvl) (3-ethvlheptyl)amine;
(biphenvi) 35 (butyl) (3-ethvihept_vl)amine; (biphenyl)
(difluoromethvl)amine; (biphenyl) (propyl)  



(methyl)amine; (biphenyl) (perfluoroethyl) (hexvl)arnine; (biphenyl)
(propyl) (3- ethylheptyl)amine; (hexafluorobiphenvl) (butyl)
(fluoromethyl)amine; (hexafluorobiphenyl)  (perfluoroethvl) (nonyl)anune;
(hexafluorobiphenvl) (ethyl) (hex-vl)amine; (herafluorobiphenvl) WO
01/42249 -18 2 1 MAY 2004  PCT/US00133540 (hexyl)
(2-methvl-5-propyl-he[,tyl)amine; (octafluorobiphenyl) (ethyl)
(pezfluorobutvl)amine- (octafluorobiphenvl) (propyl)
(.perfluoromethyl)amine: (octafluorobiphenyl) (2-methylpentyl)
(perfluoromethyl)anune; (octafluorobiphenvl) (butyl) (perfluoroethvl)amine;
(octafluorobiphenyi)  (dipropyl)amine: (octafluorobiphenyl)
(2-methyl-5-propyl-heptyl) (ethvl)amine; (octafluorobi 5 phenyl) (ethyl)
(propyl)amine; (octafluorobiphenyl) (hexafluorononvl) (2-methvl-5-pmpyl-
heptyl)amine; (octafluorobiphenyl) (perfluoromethyl) (fluorobutvl)amine;
(perfluorobiphenyl)  (perfluoromethyl) (butyl)amine; (perfluorobiphenvi)
(butyl) (hexafluorononvl)amine; (perfluorobi- phenyl) (ethyl)
(2-methylpentyl)amine; (perfluorobiphenyl) (ethyl) (hexvl)amine,
(perfluorobi- phenyl) (ethyl) (perfluoromcthvl)amine; (perfluorobiphenyl)
(propyl) (perfluoroethvl)amine; 10 (perfluorobiphcnvl) (hexyl)
(methvl)amine; (perfuorobiphenvl) (2-mcthvlpentyl) (perfluoro-
methvl)amine; (perfluorobiphenvl) (methyl) (fluoromethvl)aminc,
(perfluorobiphenvi)  (dimethvl)amine; (perfluorobiphenyl)
(fluoromethvl)amine; (perlluorobipheny1) (nonyl)  (ethyl)amine;
(pcrfluorobiphenvl) (nonyl) (fluoromethvl)aminc: (perfluorobiphenvi)
(pcrfluoro butvl) (fluorocthvl)amine: (periluorobiphenyl) (dibutvl)antine;
(perfluorobiphenvi) (perfluoro 15 ethyl) (propyl)aminc: (perfluorobiphenvl)
(ethyl) (butvl)amine: (perfluorobiphenvl) (fluoromcthyl)  (propvt)arttine;
(perfluorobiphenvl) (dietbvl)amine; (perfluorobiphenvl) (perfluoroethyl)
(hexyl)amine; (perfluorobiphenyl) (nonyl) (pcrfluoromethvl)amine:
(perfluorobiphenvi) (hexyl)  (butvl)amine; (pcrfluorobiphenyl) (nonyl)
(fluoromcthvl)amine; (perfluorobiphenvl) (perfluoro- butyl) (methyl)amine:
(perfluorobiphcnyl) (3-ethylheptvl) (methyl)amine- (perfluorobiphcnyl) 20
(nonyl) (propvl)amine; (perfluorobiphenvl) (hexyl) (pmpyl)aznine;
(perfluorobiphenyl) (perfluoro- butvl) (fluoromethyl)amine;
(perfluorobiphenyl) (propyl) (perfluoroethyl)amine; (perfluorobi- phenyl)
(butyl) (perfluoromethyl)amine; (perfluorobiphenyl) (dibutyl)amine;
(perfluorobiphenvi)  (ethyl) (propvl)amine: (pcrfluorobiphenyl) (butyl)
(mcthvl)ami.ne; (perfluorobiphenyl) (propyl)  (hexxvl)amine;
(perfluorobiphenvi) (iluoromethyl) (fluoromethyl)amine: (perfluorobiphcnyl)
25 (nonyl) (propyl)aminc: (perfluorobiphenvl) (fluoromethyl) (methyl)amine:
(perfluorobiphcnvl)  (fluoromethyl) (2-methvipentvl)amine;
(perfluorobiphenvl) (butyl) (fluorometh),l)aminc;  (perfluorobiphcnvl)
(perfluoromcthyl) (propvl)arnine; (perfluorobiphenvl) (3-ethvlhcptyl)
(perfluorobutvl)amine: (perfluorobiphenyl) (pcrfluoromethvl)
(fluorocthvl)aminc: (perfluorobi phenyl) (hexyl) (propyl)amine:
(perfluorobiphenvl) (propyl) (butvl)amine; (perfluorobiphenvl)  



30 (butyl) (perfluoromethyl)amine; (perfluorobiphenvl) (per#luoroet.hvl)
(fluoromcthvl)amine;  (perfluorobiphenyl) (hexafluoronony]) (methyl)amine;
(perfluorobiphenvl) (fluoromethyl)  (ethyl)amine; (perfluorobipltcnyl)
(periluoroethyl) (2-methyl-5-propyl-heptyl)amine; (perfluorobi- phenyl)
(periluorobutvl) (fluoromethyl)amine; (perfluorobiphenvl) (perfluorobutvl)
(fluoro- methvl)amine; (perfluorobiphenyl) (pcrfluorobutyl)
(fluoromethyl)amine: (perfluorobiphenyl) 35 (hexyl) (butvl)amine:
(perfluorobiphenvl) (propyl) (butyl)amine; (perfluorobiphenvl) (hexafluoro-
nonyl) (propyl)amine; (perfiuorobiphenyl) (perfluoroerhyl) (rnethvl)amine;
(perfluorobiphenvl)  (hexyl) (perfluoromethyl)amine; (perfluorobiphenvi)
(ethyl) .;perfluorobutyl)amine; (perfluorobi- phenvl) (methyl)
(3-ethylheptyl)amine; (perfluorobiphenvl) (?ropyl) (ethvf)ami.ne;
(perfluorobi WO 01/42249 -19 z 1 MAY land PCT1US00133590 phenyl) (nonyl)
(methvl)amine; (perfluorobiphenvl) (perfluoroethvl) (fluorobutyl)amine;
(perfluorobiphenv]) (perfluoroethyl) (methvl)amine: (perfluorobiphenvl)
(difluoromethyl)amine:  (perfluorobiphenvl) (fluoromethyl)
(fluoromethvl)amine: (perfluorobiphenvl) (perfluoromethyl)  (hexyl)amine;
(perflucrobiphenyl) (propel) (pcrfluoromethvl.)aminc; (perfluorobiphenvl)
(fluoro 5 mcthyl)amine; (perfluorobiphenvl) (dibutyl)amine:
(perfluorobiphenyl) (hexafluorononyl) (fluoro- butyl)amine:
(perfluorobiphcnvl) (perfluorobutyl) (hexvt)amine: (pcrfluorophenv])
(fluoromethyl)  (hervl)amine; (perfluorophenvl) (ethyl) (hexvi)amine:
(perfluorophenyl) (ethyl) (hexvl)amine:  (perfluorophenvl) (fluoromethvl)
(methvl)amine: (perfluorophenvI) (butyl) (pcriluoroethvl)anune;
(perfluorophenvi) (ethyl) (pcrfluorobutvl)amine; (pcrfluorophenvl)
(dipropvl)amine; (perfluoro 10 phenyl) (propyl) (ethyl)amine:
(perfluorophcnyl) (dimcihyl)amine: (pcrfluorophenvl) (perfluoro- methyl)
(mcthvl)aminc: (perfluorophenvl) (butyl) (hcxaJluorononv])amine;
(perfluorophenyl) (2- methvl-5-propel-hcptyl) (hexvl)amine;
(pcrfluorophenvl) (butyl) (methvl)aminc: (perfluoro- phenv]) (butyl)
(fluoromcthvl)aminc: (pcrfluorophenyl) (hcxvl) (nonvl)arnine;
(pcrfluorophcnvl)  (perfluorobutvl) (propvi)aminc; (perfluorophcnvl)
(hcxvl) (pcrfluoromethvl)aminc; (pcrfluoro 15 phenyl) (fluoromcthvl)
(methv])amine; (perfluorophenvl) (2-methylpentyl) (cthyl)amine:
(perfluorophenyl) (propel) (nmethyl)antine: (pcrfluorophcnvI) (propyl)
(2-methvlpentvl)aminc;  (pcrfluorophcnvl) (perfluorocthvl) (cthvl)arninc;
(perfluorophcnvl) (pcrfluorobutvl)  (propvl)aminc: (pcrfluorophcnvl)
(methyl) (pcrfuorocthvl)amine: (pcrfiuorophcnvl) (methyl)  (ethvl)aminc;
(pcrfluorophcnvl) (methyl) (cthyl)aminc: (pefluorophenyl) (pcrfluorocthyl)
(fluoro 20 butyl)aminc; (pcrfluoroplicnvl) (3-c1hvlhcptyl) (butvl)aminc:
(pcrfluorophenvl) (pcrfluorobutyl)  (fluorocthyl)aminc: (pcrfluorophcnvl)
(propyl) (3-cthvlheptyl)aminc; (pcrfluorophenyl)  (perfluoromethvl)
(3-cthvlhcptvl)aminc: (pcrfiuorophenvl) (3-ethvlhcptvl) (hexyl)aminc;
(perfluorophcnvl) (methyl) (2-mcthvl-5-propel-heptvl)anunc:
(pcrfluorophenvl) (pcrfluoroethvl) 



(nonvl)amine: (pcrfluorophcnyi) (propel) (methvl)aminc: (pcrlluorophenvl)
(perfluorocthvi)  25 (hcxvl)aminc: (pcrfluorophcnvl) (pcrfluorobutyl)
(fluoromcthyl)amine: (pcrfluorophcnvl)  (pcrfiuorobutvl)
(fluoromcthyl)amine. (pcrfluorophcnvI) (propyl) (nonvl)anunc:
(perfluorophenvl)  (perfluoromcthvl) (fluoromcthvl)ar:-ine;
(pcrfluorophenvl) (hexyl) (perfluorocthel)arnine:  (pcrftuorophenvl)
(perfluoromcthyl) (ntethvl)aminc: (perfluorophenyl) (tluorornethtvl)
(fluoroethvl)aminc; (perfluorophenyl) (methyl) (perfluoromethvl)amine:
(perfluorophcnvl) 30 (propyl) (hcxyl)arninc: (perfiuorophenvl) (mcthvl)
(butvl)arnine; (pcrfluorophenvl) (butyl)  (mcthvl)amine: (pcrfluorophenvl)
(pcrfluoromethvI) (hexvl)aminc; (perfluorophenyl) (butyl)  (methvl)amine:
(pcrfluorophenvl) (2-methyl-5-propyl-heptel) (perfluoromethvl)amine:
(perfluoro- phenvl) (2-methvi-5-propyl-heptvl) (methvl)amine:
(perfluorophenvl) (fluororneth}l) (fluoro- butvl)amine; (perfluorophenvl)
(butyl) (3-cthvtheptvl)amine; (perfluorophenel) (nonvl) (perflucro 35
mcthvl)atnine; (pcrfluorophenvl) (perfluorobutvl) (hexvl)amine;
(perfluorophenvl)  (dimethvl)amine; (perfluorophenvl) (fluoromethyl)
(fluoroethvl)amine; (perfluorophenvl) (methyl)  (perfluoromethyl)amine;
(perfluorophenyl) (perfluoromethyl) (hexyl)amine; (perfluorophenvl)
(ethyl) (fluoromethvl)amine; (perfluorophenyl) (propyl)
(3-ethylheptyl)amine; (perfluorophenyl) WO 01142249 -20 21 MAY 2004
PCTIUSOO/33590 (ethyl) (lluoromethyl)amine; (perfluorophenvl)
(difluoromethyl)amine; (perffuorophenvl)  (perf]uorobutvl) (hexvl)amine;
(perfluorophenvl) (fluoromethyl) (fluoromethvI)amine; (perfluoro- phenvl)
(perfluoromethvl) (fluorobutvl)amine; (perfluorophenyl) (fluoromethyl)
(methyl)amine;  (perfluorophenvl) (hexvl) (perfluoroethvl)amine;
(pcrfluorophenvl) (propyl) (perfluoro 5 butvl)amine; (periluorophenyl)
(fluoromethvl) (fluoroethvl)amine; (perfluorophenvl) (methyl)
(butvl)amine; (perfluorophenyl) (hexyl) (perfluorobutyl)amine;
(perfluorophenyl) (hexvl) (fluoro- methvl)amine; (perfluorophenvl) (methyl)
(hexyl)amine; (perfluorophenvl) (difluoro- methvl)amine; (phenvl)
(fluoromethyl) (perfluorobutvl)amine; (phenyl) (3-ethvlhepivl)
(nonvi)amine; (phenyl) (perfluorobutvl) (methvl)amine: (phenyl)
(dipropyl)amine: (phenyl) 10 (propyl) (hexvl)amine; (phenyl)
(perfluoromethy!) (nonyl)amine: (phenyl) (ethyl) (2- methylpentvl)amine;
(phenyl) (fluoromethyl) (hexyl)amine; (phenyl) (butyl) (perfluoro-
butvl)amine; (phenyl) (diprop_vl)amine: (phenyl) (fluoromethyl)
(methvl)amine: (phenyl) (fluoro- methyl) (mcthvl)arnine: (phenyl)
(perfluorobutyl) (propvl)amine: (phenvl) (methyl) (2- metlrvlpentvI)amine:
(phenvl) (butyl) (hexvl)amine; (phenyl) (hcxvi) (fluoromethvl)aminc: 15
(phenvl) (perftuombutyl) (ethvl)amine; (phenvl) (perfluoromethyl)
(propvl)amine; (phenyl)  (fluoromethyl) (perfluorocthyl)amine; (phenyl)
(ethyl) (butyl)amine: (phenyl) (perffuorocthvl)  (hexvl)amine: (phenvl)
(2-methvlpcntvl) (methvl)aminc; (phenvl) (propyl) (perfiuorobutvl)amine;  



(phenyl) (ethyl) (mcthvi)amine; (phenyl) (perfluorobutvl) (methyl)amine;
(phenvl) (fluorornethyl)  (2-methyl-5-propyl-heptyl)amine. (phenyl) (butyl)
(pcrfluoroethyl)amine; (phenyl) (perfluoro 20 ethyl) (hexvl)amine; (phenvl)
(fluoromethvl) (perfluorobutyl)amine; (phenyl) (fluoromethvl) (2-
methvl-5-propel-hcptyl)amine; (phenyl) (perfluorobutvl) (ethyl)amine;
(phenyl) (ethyl) (perfluoro- ethvl)aminc_ (phenvl) (ethyl) (methvl)amine;
(tetrafluorophenvl) (dipropvl)amine: (tetafluoro- phenyl) (butyl)
(meth_yl)amine; (tctrafluorophenvl) (propyl) (fluoromcthyl)amine;
(tctrafluoro- phenyl) (fluoromethyl) (ethvl)aminc: (tctralluorophenvl)
(butyl) (pcrfluoroethvl)amine: 25 (tetrafluomphenyl) (ethyl) (propyl)amine:
(tetrafluorophenyl) (ethyl) (fluaromcthyl)aminc; (I- fluorobiphenvl)
(ethyl) (perfluorobutyI)phosphine; (1-fluorobiphenvl)
(di3-ethylhepryl)phosphine:  (1-fluorobiphenvl) (perfluoraetlryl)
(propvl)phosphine: (1-fluorobiphenvl) (dibutyl)phosphine: (I-
fluorobiphenyl) (ethyl) (hexvl)phosphine: (1-fluorobiphenvl) (methyl)
(perfluoro methvl)phosphine; (1-fluorobiphenvl) (3-cthvlhcptyl)
(hexvl)phosphine: (1-fluorobiphenvl) 30 (Iluoromethvl) (butyl)phosphine;
(I-fluorobiphenvl) (3-ethvlheptvl) (butvl)phosphine: (1-fluoro- phenvl)
(propyl) (perfluoroethyl)phosphine; (1-fluorophenvi) (propyl)
(butvl)phosphine: (l-fluoro- phenvl) (perfluoroethyl) (methyl)phosphine:
(1-fluorophenyl) (hexvl) (2-methyl-5-propvl- hept),l)phosphine;
(2.3-difluorophenvl) (propyl) (ethvl)phosphine; (2.3-difluorophenvl)
(mcthvl)  (perfluoroethyl)phosphine; (2,3-difluorophenvl) (butyl)
(propvl)phosphine; (2,3-difluorophenvl) 35 (difluoromethvi)phosphine;
(2.3-difluorophenyl) (perfluorobutyl) (ethvl)phosphine; (2,4-difluoro-
phenvi) (butyl) (hexyl)phosphine; (2,4-diluorophenvl) (hexvi)
(perfluoromethvl)phosphine; (2,4- difluorophenyl) (propyl)
(butyl)phosphine; (2.4-difluorophenvl) (hexyl) (propyl)phosphine; (2,4-
difluorophenyl) (2-methvl-5-propyl-heptyl) (ethvl)phosphine,
(2,4-difluorophenvl) WO 01/42249 -21 21 MAY 2DO4  PCT/US00l33590
(dimethyl)phosphene; (2.5-difluorophenyl) (2-melhvlpentyl)
(ethvl)phosphine; (2,5-difluoro- phenvl) (butyl) (fluoromethvl)phosphine;
(2-methyl-6-perfluorometltvl-perfluorobiphenyl)  (propyl)
(methvl)phosphine; (2-methyl-6-pcrfluoromethvi-perfluorobiphenvl)
(2-methyl-5-propyl- heptyl) (hexvl)phosphine:
(2-methyl-6-perfluoromethyl-perfluorobiphenv!) (2-methylpentyl) 5
(methyl)phosphine; (2-perfluoromethyl-6-perfluoroethvl-perfluorobiphenvl)
(propyl) (fluoro- methyl)phosphine:
(2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenyl) (butyl)
(ethvl)phosphine; (2-perfluoromethyl-6-perfluoroethvl-perfluorobiphcnvl)
(perfluoroethyl)  (fluoromethyl)phosphene: (2-perfluoromethvI-
i-perfluoroethvl-perfluorobiphenvl) (propyl)  (methvl)phosphine:
(2-perfluoromethvl-6-perfluoroethyl-perfluorobiphenyl) (hexvl) (2 10
methylpentyl)phosphine; (3-methyl-perfluorophenvi)
(2-methyl-5-propyl-heptyl) (fluoro- methyl)phosphine;
(3-methyl-perfluoropheny!) (methyl) (prop_yl)phosphine;
(3-methyl-perfluoro- 



phenyl) (methyl) (fluoromethyl)phosphine; (3-methyl-perfluorophenvi)
(fluoromethyi)  (butyl)phosphine: (3-methvl-periluorophenvl)
(3-ethvlheptvl) (hexafluorononvl)phosphine; (3- methvi-perfluorophenyl)
(perfluoroethyl) (fluoromethvl)phosphine: (3-perfluoroethvl-u-ifluoro 15
phenyl) (hexvl) (cthvl)phosphine; (3-perfluoroethyl-trifluorophenyl)
(perfluoroethvl)  (propvl)phosphinc: (3-perfluorocthvl-Irifluorophenyl)
bis(2.2,2-trifluoroeth3l)phosphine: (3- perfluorocthvl-trifluorophenyi)
(methyl) (hexvl)phosphine; (3-perfluoroethvl-trifluorophenvi)
(diethvl)phosphine: (3-pcrfluoroethvl-trifluorophenvl) (hexafluorononvl)
(fluorocthyl)phosphine;  (3-perfluoroetlrvt-trifluorophenvl)
(hexafluorononvi) (butyl)phosphine; (3-perfluoromcthyl 20 trifluorophenvl)
(ethyl) (lluoromcthvl)phosphine; (3-perfluoromcthvl-trifluorophenyl)
(perfluoro- ethyl) (hexafluorononvl)phosphine;
(3-perfluoromcthvl-trifluorophenvl) (hexvl) (ethyl)phosphine;  (3-per
luoromethvl-trifluorophenvl) (hexvl) (hexafluorononvl)phosphine;
(3-perfluoromcthvl- trilluorophcnvl) (pcrfluoroethvl) (butvl)phosphine;
(3-perfluoromcthyl-trifluorophenvl) (perfluoro- butyl)
(fluorontethvl)phosphine: (3-pcriluoromcthvl-trifluorophcnvl)
(fluoromethvl) 25 (butyl)phospliine: (biphenyl) (perfluorobutvl)
(fluoroethvl)phosphinc: (biphenyl) (hexafluoro- nonyI) (butvl)phosphine:
(biphenyl) (methyl) (fluorometltvl)phosphine: (biphenyl) (pcrfluorocthyl).
(perfluoromethyl)phosphenc; (biphenyl) (butyl) (fluoromcthvl)phosphinc:
(biphcm1) (hexafluoro- nonyl) (hcxvl)phosphene: (biphenyl) (methyl)
(hexafluorononvi)phosphine: (biphenyl) (perfluoro- butvl)
(fluoromethvl)phosphine: (hcxafluorobiphenvl) (propyl) (cthyl)phosphine;
(hexafluorubi 30 phem l) (methyl) (propyl)phospliine; (hexafluorobiphenyl)
(fluoromethyl) (fluoroethvl)phosphine;  (perfluorobiphcnvl) (butyl)
(propyl)phosphine; (perfluorobiphcncl) (difluorobutvl)phosphine:
(perfluorobiphenvl) (ethyl) (nonvl)phosphine: (perfluorobiphenvl)
(fluoromethyl)  (butyl)phosphine; (perfluorobiphenvl) (butyl)
(perfluoromelhvl)phosphine: (perfluorobiphenvl)  (fluoromethvl)
(fluoromethvl)phosphine; (perfluorobiphenyl) (propyl) (perfluoro 35
methvl)phosphine, (perfluorobiphenvl) (methyl) (fluommcthyl)phosphine;
(perfluorobephenyl)  (propyl) (perfluoroethyl)phosphine;
(perfluorobiphenvl) (propyl) (perfluorobutyl)phosphine;
(perfluorobiphenyl) (perfluorobutyl) (fluoromethyl)phosphine;
(perfluorobiphen_yl) (methyl)  (fluoromethyl)phosphine; (perfluorobiphenyl)
(butyl) (perfluorobutvl)phosphine; (perfluorobi WO 01/42249 - 22  21 MAY
2004  PCTIUSOOI33590 phenyl) (difluoromethvl)phosph.,ne;
(perfluorobiphenvl) (ethyl) (butyl)phosphine; (perlluorobi- phenyl) (hexyl)
(perfluoroethvl)ahosphine; (perfluorobiphenvi) (perfluoromethvl)
(prop_yl)phosphine; (perfluorobiphenvl) (perfluoromethvl)
(2-methvlpentvl)phosphine; (petfluoro- biphenyl) (nonyl) (ethyl)phosphine;
(perfluorobiphenvl) bis(2,2,2-trifluoroethyl)phosphine; 5
(perfluorobiphenvl) (methyl) (ethvl)phosphine; (perfluorobiphenvl) (butyl)
(ethyl)phosphine;  



(perfluorobiphenyl) (2-methyl-5-propyl-heptyl) (methvl)phosphine;
(perfluorobiphenvl) (fluoro- methyl) (propyl)phosphine; (perfluorobiphenvl)
(2-methylpentyl) (methvl)phosphine: (perfluoro- biphenyl) (fluoromethyl)
(hexyl)phosphine; (perfluorobiphenyl) (ethyl) (hexyl)phosphine;
(periluorobiphenvl) (dimethyl)phosphine; (perfluorophenyl) (butyl)
(methvl)phosphine: 10 (perfluorophenvi) (ethyl) (perfluorobutvl)phosphine;
(perfluorophenvl) (2-methyl-5-propyl-heptvl)  (ethyl)phosphine;
(perfluorophenvl) (perfluoromethyl) (hcxvl)phosphine: (perfluorophenvi)
(hexyl) (propyl)phosphine; (perfluorophenyl) (propyl)
(fluoromethvl)phosphine; (periluorophenyl)  (ethyl) (butvl)phosphine:
(perfluorophenvl) (perfluoroethyl) (hcxvl)phosphine; (perfluorophenvl)
(hexyl) (hcxafluorononyl)phosphine; (perfluoropltenyt)
(fluoromethvl)phosphine; (perfluoro 15 phenyl) (perfluorobutyl)
(ethyl)phosphine; (perfluorophenyl) (methyl) (propyl)phosphine;
(perfluorophenyl) (perfluoroethyl) (butvl)phosphine: (perfluorophenvi)
(fluoromethyl)  (methyl)phosphinc; (perfluorophenvl) (perfluoromethyl)
(propyl)phosphine; (perfluorophenyl)  (butyl) (hexafluorononyl)phosphine;
(perfluorophenvi) (bulvi) (2-methyl-5-propyl- heptyl)phosphine;
(pcrfluorophenvl) (butyl) (perfluoroethyl)phosphine; (perfluorophenyl)
(propyl) 20 (3-ethylhcpt_yl)phosphine; (perfluorophenyl)
(dimethvl)phosphine; (pcrfluorophenvl) (ethyl)  (perfluomethyl)phosphine;
(perfluorophenvi) (methyl) (butvl)phosphine: (perfluorophenyl) (butyl)
(propvl)phosphine; (pcrfluorophenvl) (hexyl) (perfluorocthvl)phosphine;
(perfluorophenvi)  (fluoromethyl) (ethvl)phosphinc: (perfluorophcnvl)
(methyl) (3-ethvlheptyl)phosphine: (perfluoro- phenyl) (propyl)
(cthvl)phosphine: (perfluorophenyl) (propyl) (hexafluorononvl)phosphine; 25
(perfluorophenvl) (3-ethvlhcptyi) (propvl)phosphine: (perfluorophenvi)
(hexyl)  (methvl)phosphine: (perfluorophenyl) (propyl) (nonvl)phosphine;
(perfluorophenvi) (pcrfluoro- butyl) (3-ethvlhcptyl)phosphine:
(pcrfluorophenvl) (butvl) (perfluoroethvl)phosphine; (perfluoro- phenyl)
(perfluorobutvl) (fluoromethvl)phosphine; (perfluorophcnvl) (fluoromethvl)
(ethvl)phosphine: (perfluorophenvl).(fluoromethyl) (methvl)phosphine:
(perfluorophenyl) 30 (dinonvl)phosphine: (perfluorophenyl) (butyl)
(propvl)phosphine; (perfluorophenvl) (perfluoro- ethvl)
(fluoromethvi)phosphine; (perfluorophenyl) (perfluoroethvl)
(hexvi)phosphine: (pcrfluoro- phenvl) (perfluorobutyl) (propvl)phosphine;
(perfluorophenyl) (hexyi) (ethvl)phosphinc; (phenyl)  (perfluoromethyl)
(perfluoroethyl)phosphine; (phenyl) (butyl) (fluoromethvl)phosphine;
(phenvi)  (propyl) (perfluoroethyl)phosphine, (phenyl)
(fluoromethvf)phosphine; (phenyl) (fluoromethyl)  35
(perfluorobutyl)phosphine; (phenyl) (ethyl) (perf1uoromethvl)phosphine;
(phenyyl) (butyl) (hexvl)phosphine; (phenyl) (perfluoromethyl)
(perfluoroethyl)phosphine; (phenvi) (propyl) (2-
methyl-5-propyl-heptyl)phosphine; (phenyl) (hexyl)
(fluororr.ethyl)phosphine; (phenyl) (ethyl)  (perfluorobutyl)phosphine;
(phenyl) (2-methyl-5-propyl-hept,l) (hexyl)phosphine; (phenyl) WO 01/42249
-23  21 MAY 2004  



PCTIUS00/33590 (perfluoromethyl) (fluoromethvl)phosphine: (phenyl)
(3-ethviheptyJ) (hexvl)phosphine; (phenyl)  (2-methyl-5-propyl-heptyl)
(fluoromethvl)phosphine: (phenyl) (ethyl) (perfluorobutvl)phosphine:
(phenyl) (butyl) (methvl)phosphine: (tctrafluorophenyl).(hexyl)
(propyl)phosphine; (tetrafluoro- phenyl) (butyl) (perfluoroethvl)phosphine;
(tetrafluorophenvl) (hexafluorononyl) 5 (prop_vl)phosphine:
(letrafluorophenvl) (butyl) (hexvl)phosphine: (tctrafluorophenvl) (butyl)
(methvl)phosphine; (tctrafluorophenvl) (hexyl) (mcthvl)phosphine:
(tetrafluorophenvl) (hexyl)  (fluoromethyl )phosphene Exemplary
Fluoroaryl-ligand-substituted Cyclic Amines and Phosphines
N-(1-fluorobiphenvl)indole: N-(1-fluorophenvl)indole: N-(2.3-difluoro- 10
phenvl)indole: N-(2.4-difluorophenvI)indole: N-(2,5-difluorophcnvl)indole:
N-(2-methvl-G pcrfluoromethvl-perfluorobiphenyi)indolc:
N-(2-perfluoromethvl-6-perfluoroethvl-pcrlluorobi- phenvl)indole;
N-(3-methyl-perfluorophcnvl)indolc:
N-(3-perfluoroethvl-trifluorophenvl)indole:
N-(3-perfluoromethvi-trifluorophcnvl)indole; N-(biphcnvl)indolc:
N-(hexafiuorobiphenvl)indolc;  N-(octafIuorobiphcnvl)indole:
N-(perfluorobiphenvl)indole: N-(perfluorophenvl)indo1e: N-( 15
phenvl)indole: N-(tc rafluorophcnyl)indolc; N-(1-fluorobiphcnyl)indoline:
N-(I-fluoro- phenvl)indolinc: N-(2.3-difluorophenvl)indoline:
N-(2.4-dilluorophenvl)indolinc: N-(2.5-difluoro- phenvl)indolinc:
N-(2-mcthvl crfluoromcthyl-perfluorobiphcnvl)indolinc; N-(2-perfluoro-
methvf-0-pcrfluorocthyl-pcrfluorobiphcnyl)indolinc:
N-(3-mcthvl-pcrfluorophenyl)indolinc: N-(3-
perfluoroethvl-trifluoroplrenvl)indoline;
N-(3-perfluoromethyl-trifluorophcnvl)indoline: N-(bi 20 phcnvl)indolinc;
N-(heyalluorobiphenvJ)indoline: N-(octafluorobiphenvl)indoline:
N-(perfluorobi- phenvl)indoiine; N-(periluorophenvl)indoline:
N-(phenvi)indoline: N-(tetrafluorophenvl)indolinc:
N-(1-tluorobiphcnvf)isoindoline; N-(1-fluorophenvl)isoindolinc:
N-(2.3-difluoro- phcnvf)isoindoline; N-(2.4-difluorophenvl)isoindoline;
N-(2.5-difluorophenvl)isoindolinc: N-(2-
methvl-0-perfluoromethyl-perfluorobiplicnv])isoindolinc:
N-(2-perfluoromethvl-6-perfluorocthyl 25 pcrfluorobiphcnvl)isoindolnc:
N-(3-methyl-pcrfluorophcnvl)isoindolinc: N-(3-pcrfluorocthvl-
trifluorophenvl)isoindoline:
N-(3-pcrfluoromcthvf-trifluorophcnvl)isoindoline: N-(bi-
phenvI)isoindoline. N-(hexafluorobiphcnvl)isoindolinc:
N-(octafluorobiphenvl)isoindolinc: N- (perfluorobiphcnvt)isoindofine:
N-(pcrfluorophenvl)isoindoline: N-(phenvl)isoindolinc; N-
(telrafluorophenvl)isoindolinc; N-(1-fluorobiphcnvl)phosphapvrrolidine:
N-(1-fluoro 30 phenvl)phosphapvn-olidinc:
N-(2.3-di(luorophenvl)phosphapvrrolidine: N-(2,4-difluoro-
phenvl)phosphapyrrolidine; N-(2.5-difluorophenvl)phosphapvrrolidine-
N-(2-methyl-6-perfluoro- methyl-perfluorobiphenvl)phosphapyrrolidine:
N-(2-pcrfluoromethvl-G-perfluoroethvl-perfluoro-
biphenvl)phosphapyrrolidine:
N-(3-methyl-perfluorophcnvl)phosphapvrrolidinc: N-(3-perfiuoro-
ethvl-lrifluorophenyl)phosphapvrrolidinc; N-(3-perfluoromethyl-trifluoro 35
phenyl)phosphapyrrolidine: N-(biphenvl)phosphapyrrolidine; N-(hexafluorobi-



phenvl)phosphapyrrolidine; N-(octafluorobiphenvl)phosphapvrrolidine;
N-(perfluorobi- phenyl)phosphapvrrolidine;
N-(perfluorophenvl)phosphapyrrolidine; N-(- phenvl)phosphapyrmlidine;
N-(tetrafluorophenvl)phosphapyrrolidine; N-(1-fluorobi WO 01/42249 -24 2 ?
MAY 2004  PCTIUS00133590 phenvI)phosphindole;
N-(1-fluorophenyl)phosphindole; N-(2,3-difluorophenyl)phosphindole; N- (2,
#-difluorophenyl)phosphindole7 N-(2.5-difluorophenvl)phosphindole;
N-(2-mnethvl-6-perfluoro- methyl-pezfluorobiphenvi)phosphindole;
N-(2-perflucromethyl-6-perliuoroetltyl-perfiuorobi- phenvI)phosphindole;
N-(3-methyl-perfluorophenyl)phosphindole. N-(3-perfluoroethvi-trifluoro 5
phenvi)phosphindole; N-(3-perfiuoromethyl-trifluorophenvl)phosphindole:
N-(bi- phenvl)phosphindole;'N-(hexafluorobiphenvl)phosphindole;
N-(octa#luorobiphenyl)phosphindole;  N-(perfluorobiphenvl)phosphindole;
N-(perfluorophenvl)phosphindole; N-(phenvl)phosphindole;
N-(tetrafluorophenyl)phosphindole: N-(1-fluorobiph envI)phosphindoline;
N-(I-fluoro phenvl)phosphindoline: N-(2,3-di.fluorophenvl)phosphindoline;
N-(2, 4-difluoro 10 phenvl)phosphindoline;
N-(2.5-diJluorophenyi)phosphindoline: N-(2-methyl-6-perfluorome(hvl-
perfluorobiphenvl)phosphindoline;
N-(2-perfluoromethyl-6-perfluoroethvl-perfluorobi- phenyl)phosphindoline:
N-(3-rtiethyl-perfluorophenyl)phosplvndofine: N-(3-perfluoroethyl-
trifluorophenvl)p}tosphindoline;
N-(3-perfluoromethyl-t6fluorophcnvl)phosphindolinc; N-(bi-
phenvi)phosphindoline; N-(hexafluorobiphenvl)phosphindolinc.
N-(octafluorobi 15 phenvl)phosphindoline:
N-(pertluorobiphenvf)phosphindolinc: N-(perfluoro- phenvi)phosphindoline;
N-(ph envI)phosphindolinc: N-(tetrafluorophenvl)phosphindoline: N-(1-
fluorobipbcnvl)pipcridine; N-(I-fluorophenvl)piperidine:
N-(2.3-difluorophenvl)piperidine: N- (2,4-difluorophenvl)piperidine:
N-(2,5-difluorophenyl)pipcridine; N-(2-mcthvl-6-perfluoromethyl-
pertluorobiphcnvl)piperidine;
N-(2-perfluoromethyl-6-perfluoroethyl-perfluorobi 20 phenvl)piperidine;
N-(3-methyl-perfluorophenvl)piperidine; N-(3-perfluoroethyl-trifluoro-
pheny!)piperidine; N-(3-perfluoromethyl-trifluorophenvl)piperidine:
N-(biphenyl)piperidine; N- (hexafluorobiphenvl)piperidine:
N-(octafluorobiphcnvl)piperidine, N-(perfluorobi- phenyl)piperidinc;
N-(perfluorophenyl)piperidine; N-(phenyl)pipcridine: N-(tetrafluoro-
phenvl)pipcridinc: N-(1-fluorobiphcnvl)pynrole: N-(l-lluorophcnvl)pyrrole:
N-(2.3-difluom 25 phenyl)pyrroie: N-(2, 4-difluoropltenyI)pyrrole;
N-(2,5-difluorophenyl)pyrrole: N-(2-methyl-G- perfluoromethyl
-perfluorobiphenvl)pyrrole,
N-(2-perlluoromethvl-G-perlluoroethyl-pcrfluorobi- phenvl)pyrrole:
N-(3-methyl-perfluorophenyl)pyrrole; N-(3-pcrfluoroethvl-trifluoro-
phenvl)pvrrole; N-(3-perfluoromcthyl-trifluorophenyl)pvrro1e.
N-(bipheml)pyrrole: N- (hexafluorobiphenyl)pyrrole;
N-(ocIafluorobiphenyl)pyrroIe; N-(perfluorobiphenyl)pyrrole: N 



30 (perfluorophenvI)pyrrole: N-(phenyl)pvrrole;
N-(tetrafluorophenvl)pyrrole; N-(I-fluorobi- phenyl)pvrrolidine;
N-(1-fluorophcnvl)pyrroUdine; N-(2,3-difluorophem1)pyrroiidine: N-(2,4-
difluorophenvl)pyn-olidine; N-(2.5-difluorophenyi)pyrrolidine;
N-(2-methyl-6-pcrfluoromethvl- perfluorobiplienvl)pyrrolidine:
N-(2-periluoromethvl-G-perfluoroethvl-perfluorobi phenvl)pyrrolidine;
N-(3-methyl-perfluorophenvl)pyrrolidine; N-(3-perfluoroethvl-trifluorv- 35
phcnvl)pyrrolidine; N-(3-perfluoromethyl-trifluorophenyl)pyrrolidine;
N-(biphenvl)pvrrolidine;  N-(hexafluorobiphenyl)pyrrolidine;
N-(octafluorobiphenvl)pyrrolidine, N-(perfluorobi- phenyl)pyrrolidine;
N-(perfluorophenyl)pyrrolidine; N-(phenvl)pyrrolidine: N-(tetrafluora-
phenyl)pyrrolidine-. WO 01/42249 -25 21 MAY 2004  PCTIUS00l33590 Exemplary
Noncoordinating Anions Suitable for Olefin Polymerization
tetrakis(pentafluoronaphthyl) borate: tetrakis(2-methyl-5-propel-heptyl)
aluminate; teaakis(2-methyl-5-propel-heptyl) borate;
letrakis(2-methylpentvl) aluminate: tctrakis 5 (2-methvlpentvl) borate;
tetrakis(3-ethylheptyl) aluminate: tctrakis(3-ethv1heptyl) borate;
tctrabutvl aluminate: tetrabutyl borate: tctrakis(ethvlhexafluoronaphthvl)
acuminate: tetrakis(ethvl- hexafluoronaphthyl) borate:
tetrakis(heptafluorofluorenvl) aluminate; tctrakis(heptafluoro- fluorenvl)
borate; terrtheptyl aluminate; tetraheptyl borate;
tetrakis(hexafluoroindenvl) aluminate;  tetrakis(hexafluoroindenvl) borate;
tetrakis(hexafluoronapthvl) aluminate: tetrakis(hexafluoro I t) napthvl)
borate: tetrakis(hexafluorononyl) aluminate: tctrakis(hcxafluorononyl)
borate: tetrahextyl  aluminate; tcttahcxtvl borate:
tetrakis(mcthyloctafluorobiphenyl) aluminate: tctrakis-
(mcthyloclafluorobiphenvt) borate; tctrakis(methylperfluoronaphthyI)
aluminate; tetrakis(methvl- perfluoronaphthvl) borate; tetranonyl
aluminate: tctranonvl borate: tetrakis(octafluorobiphenvl)  aluminate:
tctrakis(octafluorobiphenvl) borate: tetraoctvl aluminate; tctraoctO
borate: tetrakis 15 (penlafluoroindenvl) aluminate;
tetrakis(pentafluoroindenyl) borate; tctrakis(pentafluoronaphthvl)
aluminatc: telrakis(pcntafluoronaphthvl) borate: tctrapcntvl aluminate;
tetrapenty l borate;  tctraperfluoroantluaccnvl aluminatc;
tetraperfluoroanthracenyl borate; tetrakis(perfluorobiphenvl)  aluminatc;
tctrakis(pcrfluorobiphenyl) borate;
tetrakis(perfluoroethylpcrfluorobiphcnyI) aluminate;  tctr
kis(perfluoroctltylpcrfIuorobipltenvl) borate; tctraperfluorofluorcnvl
aluminate; tctrapcrfluoro 20 fluorenvl borate;
tetrakis(perfluorohexvlpcrfluorophenyl) aluminatc; tctrakis(pcrtluorohcxvl-
perfluorophcnvl) borate: tcuaperfluoroindenyl aluminate;
tetraperfluoroindenvl borate; tctrakis- (perfluoromcthvlperfluoronaphthvl)
aluminate: tctrakis(perfluorometltvlperfluoronaphthvl) borate;
tctrakis(perlluoronaphthvl) aluminatc: tctrtkis(perfluoronaphthyl) borate:
tctrakis(perfluoropentyl- perfluorobiphenvl) aluminatc;
tetrakis(perfluoropentvlpertluorobiphcnvi) borate: tetraperfluoro 



25 phcmmthryl aluminate: tctraperfluorophenanthrvl borate;
tctrapcrfluorophcnyl aluminatc:  tctraperfluorophcnvl borate; tctrakis(pe
lluoropyrenyl) aluminate; tctrakis(pcrfluoropvrenvl)  borate. Exemplary
Invention Group-13 Cocatalyst Complexes 30
[(2.4-difluorophenvl)(fluoromethvt)(ethvl)ammoniuml ltctrahcptvlaiuminatc):
[(3-pcrfluoroethvl-trifluomphenvl)(dihexvl)phosphonium[
ttctrakis(hcxafluorononvl)boratel:
[(2,3-difluorophcnvl)(propyl)(methvl)ammoniuml
[tctrakis(perfluorohexvlperfluoro- phenyl)boratel;
[(biphenyl)(methyl)(hexfluorononvl)attunonium] ltctraperfluoro-
phenvlaluminatel; 1(3-methyl-perfluorophenvl)(nonvl)(propvt)ammonium]
[tetrakis(hexafluoro 35 indenvl)aluminatel;
[(biphenyl)(perfluoroethyl)(propyl)ammonium] [tetrakis(hexafluoro-
nonyl)aluminate]; [(octafluorobiphenyl)(diethvl)ammonium]
[tetraperfiuorofluorenvlborate];
{(2,3-difluorophenyl)(ethyl)(hexafluorononvl)phosphonium]
[tetrakis(perfluoronaphthyl)borate];
[(phenvl)(hexvI)(perfluoroethvl)ammonium]
[tetrakis(octafluorobiphenvl)aluminate[; [(perfluoro-
phenyl)(hexvl)(2-methvlpentvl)ammonium)
[tclrakis(hexafluoroindenvl)borate]; [(2-perfluoro WO 01/42249 -26 2 1
PCTJUS00/33 90 MAY 2004 methyl-6-perfluoroethyl-perflu
orobiphenyl)(ethyl)(hexafluorononvl)phosphonium]  [tetraheptylborate];
[(2,5-diflucrophertvl)(3-ethylhept)1)(propvl)phosphoniumf
[tetmpentylboratel,
[(2,5-difluorophemvl)(prop_yl)(2-methyl-5-propyl-heptvl)ammonium1
[tetrabutylaluminatel; [N- (2.5-difluorophenyl)pyrrolium]
[tclrakis(methyloctafluorbiphenvl)borate]; I(3-methyl-perfluoro 5
phenvl)(perfluorocthvl)(2-methyl-5-propyl-h eptvl)phosphoniuml
Itetraperfluoro- phenanthrylborate];
[(2-pert!uoromethvl-O-perfluoroethvl-per#luorobiphenvl)(butvl)(2-
methvlpentvl)ammonium) [tetrakis(ethvlhexafluoronaphthyl)borate];
[N-(3-perfluoromethyl- trifluorophenvl)isoindolinium]
(tetrakis(pcrfluoromethylperfluoronaphthvl)borate]; [(1-fluoro-
biphenvl)(butyl)(ethy])phosphonium] [tetraheptylboratel;
[N-(2,4-difluorophenv])phosphindolium] 10 [tctraoetylborate]:
[(2.4-difluorophenyl)(2-methylpentvl)(hexafluorononyl)arnmonium]
[tetrakis(hexafluorononvl)boratc];
[(periluorophenvl)(hexvl)(nonvl)arnmonium] [tetraperfluoro-
anthracenylaluminatel; [(pcrfluorobiphenvl)(nonyl)(hexvl)arnmonium]
[tetraperfluoro- indenvlboratcl; [(biphenyl)(propy
l)(fluoromcthvl)phosphonium l Itctrapcrfluoro- phenanthxylboratc];
IN-(2,3-dilluorophenvl)phosphindoliumJ [tetr-apcrfluorofluorenvlaluminate];
15
[(2-methv]-fi-pertiuoromethvl-perfluorobiphenvl)(fluoromeUivl)(ethvl)phosph
onium]  [tetranonviborate[;
[(I-fluorobiphenvl)(hexafluorononvl)(2-methyl-5-propyl-hephIl)ammonium]
[letrakis(hcxafluoroindenvl)borate);
[(2,3-difluorophenvl)(perfluoroethyl)(fluoro- methvl)phosphonium[
Itetrapcrfluorophcnanthrvlboratc]; ((2.5-difluorophenvl)(3- 



ethylheptyl)(propyl)phosphonium) )tetrakis(2-methyl-5-propyl-heptyi)bomtcJ;
[(1-fluoro 20 biphenyl)(hcxyl)(2-mcthylpentvl)ammoniumJ
[tctrakis(hcxafluorononvl)aluminatel; [(perfluoro-
biphenvl)(2-methyl-5-propyl-hepty])(methvl)ammoniuml
(tetrakis(perfluoronaphthv])boratc[; [(2- perfluoromethyl-
i-perlluoroethvl-perfluorobiphenvl)(propyl)(Inethyl)ammoniumI
[tetrapcrfluoro- phenanthrvlaluminate];
((2-methv]-G-pert!uoromethvi-perfluorobiphenyl)(Jtexvl)(3
cthvlheptyl)ammonium) [tctrakis(cthvlltcxafluoronaphthvl)boratcl;
[(perfluorophenvl)(hc' alluoro- 25 nonvl)(butvl)ammoniuml
[tctrilcis(hcptafluorofluorenvl)aluminatel; I(tctrafluoro-
phenvl)(hexaf]uorononyl)(2-methylpentvl)phosphonium] [tctrakis(hcptalluoro-
fluorenvl)aluminateJ; ((octafluorobiphcnyl)(dihexvl)ammonium)
Itetrakis(perfluoro- naphthyl)aluminatc); [(2.4-di
luorophenvl)(ethvl)(2-methyl-5-propyl-heptyl)phosphoniumJ
Itetrakis(3-ethylheptyl)aluminate];
[(3-perfluoromethy]-trifluoropheny1)(nonvl)(ethy])ammoniurn 1 30
lteu-apertluorofluorenvlborstel;
I(3-perfluoroethvl-trifluorophenvl)(2-methyl-5-propyl-
heptyl)(perfluoroethvl)phosplionium] [tetrapcrfluorophenvlborate);
[(2-methyl-6-perfluoromethyl-
perfluorobiphenvl)(3-ethvlheptyt)(cillvl)phosphoniuml
[tetrakis(hcptafluorofluorenvl)aluminate];
[(2-methyl-6-pert!uoromethvl-pcrfluorobiphenvl)(butvl)(hexx-vl)phosphorium]
(tetrakis(2-methvl- 5-propy]-heptyl)aluminate]; [(p
erfluorobiphenyl)(2-mcthy]-5-propyl-lieptyl)(3 35 ethvlheptyl)ammonium)
[tetraoctvlaluminatej; [(2.5-difluorophenyl)(propyl)(perfluoro-
ethyl)ammonium] [teuakis(hexafluorononyl)borate];
[(2,4-difluorophenyl)(fluoro- methvl)(ethvl)ammonium]
[tetrakis(methviperfluoronaphthyl)aluminate]; [(perfluoro-
phenvi)(fluoromethyl)(nony])ammonium] (tetrakis(2-methylpentvl)aluminatel;
[(perfluoro WO 01/42249 -27 21 MAY 2004 PCTIUS00133590
phenvl)(methyl)(propyl)phosphoniumj
[tetrakis(octafluorobiphenyl)aluminate]; [N- (biphenyl)phosphindolium]
[tetrabutvlboratel; [(octafluorobiphenvl)(methvl)(ethyl)ammonium]
Itetrakis(pentafluomnaphthvl)boratej;
[(3-perfluoroethvl-trifluoropltenvl)(3-
ethylheptyl)(perfluoroethyl)ammonium] [tctraheptvlaluminate];
[(2.5-difluorophenyl)(methyl)(3 5 ethvlheptvl)phosphoniumj
[tetranonvlborate]; [(2-methyl-6-perfluorornethyl-perfluoro-
biphenyl)(propyl)(2-methyl-5-propyl-heptvl)ammonium]
[tctrakis(perfluoropentylperfluoro- biphenvl)borate];
[(1-fluorobiphenvl)(ethvl)(3-ethvlheptyl)ammonium] Itetrakis(perfluoro-
ethyiperfluorobiphcnvl)borateJ; [(1-fluorophenvl)(dinonvl)phosphonium]
[tetra butvlaluminate];
[(3-methyl-perfluorophenyl)(2-mcthyfpentvi)(methvl)ammonium]
Itetrakis(perfluoro It1 hcxylpcr#luorophenvl)boratcl;
[(perfluorobiphcnv1)(2-rncthvlpcntvl)(3-cthvllteptyl)anamonium]
Itctrakis(perfluoronaphthvl)aluminate];
[(2.5-difluorophenvl)(3-cthvlheptvl)(hexvl)arnmonium]
Itctrakis(perfluorobiphenvl)aluminate];
[(2-methyl-6-perfluorometltvl-perfluoro- 



biphcnvi)(ethvl)(nonvl)phosphoniumI
{tctrakis(pcrfluoroctltvlpcrfluorobiphenvl)alu"natcl; [N-
(1-fluorophenvl)indolium] ]tctrakis(mcthyloctafluorbiphcnvl)boratc];
[(2.5-dif1uoro 15 phenvl)(hexvi)(mcthyl)anunoniumI
[tetrapcrfluoroindenvlaluminatcl; [(1-fluorobiphenvl)(2-
mcthylpentvl)(nonvl)phosplion iumI [tctrapcntylboratcl;
[(2.3-difluorophcnvI)(hcxvl)(fluoro- methvl)anunonium]
Itctrakis(hcsafluoronapthvl)aluminate]; I(tctrafluoro-
phenvl)(hexvt)(meUtvl)atnmonium] [tctrakis(2-tncthvlpenivi)aluminatc];
1(3-pcrfluoromctltvi- Irifluorophenyl)(butyl)(hexvl)ammoniumJ
Itctraperluorofluorenylbor`atcl; [(I-fluoro 20
biphenyl)(nonvl)(propyl)amtnoniunnI Itctrakis(hexafluoronapth_yl)boratel;
[(2-pcrfluorontclhvl-(y-
perfluoroethvl-pctfluorobiplaenvl)(2-rnethvl-5-propyl-hcptyl)(methvi)phosph
oruum I  [tctrakis(pcrfluorocthvipcrfluorobiplrcnvl)aluminatc];
[(hexafluoro- biphenvl)(ethvl)(hcxvl)anunoniumI
Itctraperfluorophcnanthn-lalurninatcl; [(3-perfluoroethvl-
trilluoropttenvl)(ethvl)(3-ct)ivlhcptvl)ainmoniumI
[Ietrapcrfluorophenvlboratc]; [(3-pcrfluoro 25
nactltyl-trifluorophenvi)(2-mcthvlpcntvi)(pcrfluorocthvl)atnmonium]
[tctrakis(hcxafluoro- napthvl)boratcl; [N-(pcrfluorophcnvl)isoindoliniuml
Itetraperfluorophenvlboratc]; j(1-fluoro-
biphenyl)(ctltvl)(2-methvlpentvl)antnioniuntl
Itetrakis(pentafluoroindenvl)borateJ; [(2.3-difluoro-
phenvl)(nortvi)(butvl)ammoniuml [tctrahcptylaluminatc]; [(2.5-difluoro-
phenvl)(bu(vl)(hexvl)ammoniumI itctraheptvlbomtcl;
[(1-fluorophenyl)(mcthyl)(hcxafluoro 30 nonvl)phosphoniuml
[tctrakis(hcsafluoroindcnvl)boratc]: 1(3-petfluoromethvl-trifluoro-
phenvi)(hexafluorononvl)(nonvf)ammoniumI
Itetrakis(pcrfluoronaphthvl)borate]; [(hcxafluoro-
biphen),l)(propyl)(nonyi)phosphonium]
Itctrskis(perfluoromethvlperfluoronaphthvl)aluminatel;
1(2,3-difluorophenvl)(propvl)Otexvl)phosphoniutn] [tetrabutylborate];
[(2.4-difluorophenyl)(3- ethylhcptvl)(nonvl)ammoniumJ
[tetrakis(2-methyl-5-prop)-l-heptvl)aluminate]; [(2.4-difluoro 35 phenvl)(
fluoromethvl)(hexvl)ammonium] [tctrakis(methyloctafluorbiphenvl)borate] ;
[(octafluoro- biphenyl)(ethyl)(propyl)ammonium;
[telrakis(perfluorobiphenvl)borate]; [(2,3-difluorophenyl)(2-
methyl-5-propyl-heptyl)(butyl)ammonium] [tetraperfluorophenylboratel;
[(hexafluoro- biphenvl)(dipropyi)phosphonium} ]tetraperfluorophenvlboratej;
[(2,4-difluoro WO 01/42249 -28 21 MAY 2001  PCTIUSOO/33590
phenyl)(nonvl)(ethvl)phosphonium]
[tetrakis(methylperfluoronaphthvl)aluminate]; [(2,3-difluoro-
phenvl)(propyl)(perfluoroethvl)phosphonium] [tetranonvlbordtel;
[(perfluorobiphenvl)(2-methyl- 5-propyl-heptyl)(methvl)ammonium]
[tetrakis(perfluoroltexvlperlluorophenvl)aluminate]; [(2-
perfluoromethyl-6-perfluoroethyl-perfluorobiphenvl)(nonvl)(propyI)ammoniumJ
5 ltetrakis(pentafluoroindenvl)aluminaie];
[(tetrafluoropltenyl)(3-ethvlheptyl)(2- methvipentyl)ammonium]
[tctrakis(methvlperfluoronaphthvl)borate]; [(2-methvl-6-p erfluoro- 



methyl-perfluorobiphenvl)(meth_yl)(3-ethvlheptyi)phosphonium]
[tetrakis(pentafluoro- naphthvl)boratel;
[(perfluorophenyl)(dibutvl)ammonium] [tetrakis(perfluoroethvlperfluoro-
biphenvl)aluntinate]; [(1-fluorophenvl)(fluoromethyl)(hexvl)anunonium]
Itetrakis(pentafluoro 1(1 naphthvl)aluntinatel;
[(3-perfluorocthvi-trifluorophcnvl)(2-methyl-5-propy]-
heptyl)(hexyl)phosphonium] [tetraperfluorophenylboratel; 1(2,4-difluoro-
phenvl)(ethyl)(methyl)ammoniuml [1etrakis(3-ethvlheptyl)boratc1:
[(octafluoro- biphenvl)(hexafluorononvl)(2-methvlpentvl)anunoniumI
Iletraheptylboratel; [(2,3-difluoro- phenvl)(dihexvl)phosphoniumJ
[tetrakis(2-methvlpentvl)aluminatej; ((biphenvl)(3-ethvlhcptyl)(2 15
methvlpcntvl)phosphoniumI Itetrakis(mcthvlperfluoronaphthvl)aluminatcl:
[(tctrafluoro- phenvl)(eihvl)(2-methyl-5-propyl-heptyl)ammonium]
[tctraoctvlboratel; [(octafluorobiphcnvl)(2- methvlpentvl)(nonvl)ammonium]
[tctrakis(perfluorohcx~ylpcrfluorophenvl)aluniinate];
[(octafluorobipltenvl)(hexafluorononyl)(methyt)ammoniumJ
[tctrapcrfluorofluorcnvlaluminatcl;
[(2-methyl-G-pertluoromethvl-pcrfluorobiphenyt)(nonvl)(hexafl
uorononvl)ammonium] 20 [tetrabutvlaluminate];
[(2,4-difluorophenvl)(propvl)(fluoromethvl)ammonium] [tetrakis(perfluoro-
naphihvl)borate]; IN-(1-fluorobiphenyl)phosphindolinium] [tet
akis(hexafluoroindenyl)borateJ;
[(2,3-difluorophenvl)(nonvl)(methvl)ammoniumJ
[tetrakis(heptafluorofluorenyl)boratel; [(2
methyl-G-perfluoromethvl-perfluoi
obiphcnvl)(ltcxafluorononyl)(ethyl)ammoniumJ  Iteuaoctylboratc];
[(3-perfinoromethvl-trifluorophenyl)(3-cthvtheptvl)(methvl)ammoniuml 25
]tetrakis(pcriluoropvrcnvl)boratcl;
I(pcrfluorophcnvl)(3-clhvihcptvl)(propvvl)phosphoniumI
[tetrakis(ethvlhexafluoronaphthvl)boratc[;
[(hexafluorobiphcnvl)(hexaflluoro- nonvl)(butvl)ammoniumj
[tcuaoctylboratcl; [(2.3-difluorophcnvl)(methyl)(nonrl)phosphonium]
Itctrakis(pcntafluoroindcnvl)aluminatel; [(3-perfluoromethvl-uifluoro-
phenvl)(ethyl)(nonvl)phosphoniuml [tetrakis(perfluorobiphenvl)aluminate];
[(I-fluoro 30 phenvl)(butvl)Qtexvl)ammonium]
[tctrakis(ethyllrexafluoronaphtltvl)aluminate]; [(perfluoro-
phenvl)(methyl)(3-ethyllieptvl)ammonium] Itctraperfluorophenanthrylborate];
[(3-perfluorocthvi- trifluorophenvl)(butyl)(2-niethylpentvl)phosphonium]
Itetrakis(oclafluorobiphenv-I)boratel; [(2- perfluoro
metltvt-(i-perfiuoroethyl-perfluorobiphenvl)(3-ethvlheptyl)(2-
methvlpentyl)phosphonium] [tetra!cis(pentafluoronaphthvl)borate];
[(2.3-difluorophenvI)(hexvl)(2 35 methyl-S-propyl-hcpt),I)anunoniuml
ltetrakis(perfluoromethvlperfluoronaphthyl)aluminatc]. [(2.4-
difluorophenvl)(2-methvlpentyl)(methvl)phosphonium]
[tetrakis(pentafluoronaphthvl)borate];
[(2,4-difluorophenyl)(methyl)(propyl)ammonium]
[tetra!cis(heptafluorofluorenvl)borate];
[(perfluorophenvi)(prop_yl)(methvi)ammonium]
[tetrakis(3-ethvlheptvl)borate]; [(hexafluoro WO 01/42249 -29 21 MAY 2004
PCT/US00/33590 



biphenyl)(eth_yl)(nonvl)arnmonium] Itetraltextvlborate];
[(3-perfluoromethvl-trifluoro-
phenyl)(ethyl)(2-methyl-5-propel-heptvl)ammonium] [tetrahextvlboratel;
[(perfluoro- phenvl)(ethy1)(2-methvlpentvl)annoniuml
[tetrakis(perfluoropyrenvl)aluntinatel; [N-(octafluoro
biphenvl)phosphapyrrolidinium] [tetranonvlaluminate];
[(2.3-difluorophenvl)(2-methyl-5-propyl- 5 heptyl)(ethvl)phosphonium]
Itetrabutylaluminatel; [N-(2.3-difluorophenyl)pyrrolidinium
[tetrakis(methyloctafluorbiphenyl)borate];
I(3-perfluoromethvl-trifluorophcnvl)(3-ethvlheptyl)(2-
methylpentvi)phosphoniumj [tetrakis(ethvihexafluoronaphthvl)alumirtate];
[N-(tetrafluoro- phenvl)pvrrolonium] [tetrapcriluorophenylborate];
[(2-perfluoromethvl-6-perfluoroethyl-
perfluorobiphenvl)(methyl)(hexafluorononvl)ammonium]
Itetrakis(3-ethvlheptyl)aluminatel; [N 10
(3-pcrfluorocthvl-trifluorophenyl)indoli um] Itctraperfluorophcnvlborate];
[N-(2-p erfluoromethvl-
G-perfluoroethvl-perfluorobiphenvl)phosphapyrrolidiiiiumj
[tctrapcntylboratcI: [(1-fluoro- phenvl)(hcxyl)(2-methvlpentvl)phosphonium]
[tetrakis(perfluorobiphcnvi)aiuminate]; [(3-methyl-
pcrfluorophcnvl)(ethvl)(propvl)ammoniumI 1tclraocty lbor-atcl:
I(3-perfluorocthvl-trifluoro- phenvl)(hcxyI)(3~-ctltvlhcptyl)ammoniuml
Itetrakis(pcrfluoronaphthvl)aluminatcl; [(2.3-difluoro 15
phenvl)(2-methvlpentyi)(3-ethvlheptyl)ammoniuml [tetrabutvlboratcl:
I(perfluoro- phenvl)(perfluorocthyl)(fluoro methvI)ammonium]
[tetra]cis(peniafiuoronaphthvl)aluminatel; [(2-
methvl-6-perfluoromethv!-pcrfluorobiphenv!)(methyl)(fluoromcthvt)phosphoniu
m]  Itetrapcrfluorophenylboratcl;
[(3-periluoroethvl-trifluorophcnyl)(hcx-vl)(3-ethvlhcptvI)arnmonium]
Itetrakis(3-ethyllteptyl)aluminate];
[(2-pertluoromethvl-6-pcrfluoroctttyl-perfluoro 20
biphenyl)(methvl)(2-mcthvlpentvl)phosphonium] Itctrabuty laluminatej;
[(2-methyl-6i-pcrfluoro-
methyl-perfluorobipheny!)(propel)(2-methyl-5-propyl-heptyl)anunoniuml
[tctrakis(perfluoro- meths'1pcrfluoronaphtlivl)aluminatel;
[(2.5-difluorophenyl)(fluoromethvl)(hcxafluoro- nonyl)ammoniumj
[tetrakis(2-mcthvlpentyl)aluminatel; [(2-perfluoromethvl4)-perfluorocthyl-
pcriluorobiphcnvl)(pcrfluoroethv l)(cthvl)ammoniunil [tctranonvlaluminatej;
[(2-pcrfluoromethyl 25
6-perfiuoroctlrvl-pcrfluorobiphenvf)(cthvl)(butvl)phosphonium)
[ictranonvlaluminatel: [(I-Iluoro-
biphenvl)(propv!)(2-nlcthvlpcntvl)phosphonium]
[tctrakis(perlluoroethvlperfluoro- biphenyl)aluminatel;
[(biphenyl)(fluorometltvl)(prop),l)phosphonium I [tetrakis(perfuoro-
biphcnyl)aluminatcl; [N-(perfluorophenvI)isoindoliniurnj
[tctrakis(perfluoropvrenvl)aiuminatcl;
1(3-mcthvl-perfluorophcny!)(hexafluorononyl)(3-etiivlhcptvl)arnmoniumI
[tetraperfluoro 30 indcnvialurninatcl; [N-(phenvl)phosphapvrrolidinium]
[tctrapcrfluoroanthracenvlboratcl; 1(3- p
erlluoroethvt-trifluorophenvl)(fluoromcthyl)(2-methv I-5-propel-hcptyl
)ammonium]  Itetraperfluorophenviborate[;
[(2.3-difluorophenvl)(nonel)(hexafluorononvl)amntonium]
Itetrakis(perfluorop),renyl)boralel; [(3-perfluoromcthvl-trifluoro-
phenvl)(butvl)(propvl)ammonium] [tctrakis(2-methyl-5-propyf-heptvl)borate
I; [(1-fluoro 35 phenvl)(ethvl)(butvl)ammonium]
[tetraperfluorophenanthrylaluminate]; [(2.3-difluoro-
phenvl)(butyl)(2-meth_ylpentyl)phosphonium]
[tetralcis(perfluoropentvlperlluoro- 



biphenyl)aluminate]; [(2,3-difluorophenvt)(dipropvl)ammonium]
[tetrakis(perfluoro he?rylp erfluorophenvl)aluminate];
[(2-methyl-6-perfluoromethvl-perfluorobiphenvl)(hexafluoro WO 01/42249 -30
PCTIUS0033190AY 2004 nonyl)(butvI)ammonium] (tetra ;textylborate];
[(3-methvl-perfluorophenyl)(3- ethyiheptvl)(ethvi)ammonium]
[tetraks(pentafluoronaphthvl)borate]; I(3-perfluoroethvl-trifluoro-
phenyl)(perfluoroethyl)(hexvl)ammoniumj
[tetrakis(hexafluoronapthvl)borate]; I(perfluoro-
biphenvf)(2-methyl-5-propyl-heptyl)(3-ethvlheptyl)ammonium]
[tetrahextylborate]; 1(3-methvi 5
perlluorophenyl)(perfluoroethyl)(2-methvlpentvt)phosphonium]
Itctrapentylborate]: j(3-methyl-
perfluorophenvl)(propyl)(fluoromethyl)ammonium]
[tetrakis(ethvlhexafluoronaphthvl)boratej;
j(hexafluorobiphenvi)(hexyl)(propyl)phosphonium] Itet
skis(methylperfluoronaphthvl)aluminatej;
I(2-methyl-6-perfluoromethyi-perfluorobiphenyl)(2-methyl-5-pmpyi-
heptyl)(methyi)phosphonium[ jtetrskis(2-methvlpentvl)alurninatej;
[(2,4-difluoro 10 phenyl)(methyl)(periluoroethvl)phosphoniumI jtetranon
lboratej; [(3-perfluoromethyl-i ifluoro-
phenvl)(dihexa.Eluorononvl)phosphonium]
[tcirakis(methytoctafluorbiphcnvl)aluminatel; [(I-
fluorophenvl)(2-methylpentyl)(hcxafluorononvl)ammoniumI
[tetrahcxtvlaluminatel, I(perfluoro-
phenvl)(pcrfluoroethvl)(methvl)ammoniuml Itctraheptviboratel; [(1-fluoro-
phenyl)(nonvl)(butyl)ammoniumj Itetrakis(pentafluoronaphthvl)boratc];
I(biphenvl)(cdivl)(3 15 ethylhcptvl)arnrnoniumj jtctrahextylaluminatel:
[N-(tctrafluorophenvl)phosphapvrrolidinium]
Itetrakis(methvloctafluorbiphcnvl)boratcj;
j(phenyl)(hcxvl)(fluoromcthvl)ammoniuml  [tetraperfluoroindenvlaiununatcl;
[(tetrafluorophcnvl)(pcrfluoroethyl)(ethvl)ammonium]
[tetraheptylaluminatc]; [(pertluorophcnyl)(dimethvl)-ammonium]
(tetrakis(perfluoro- pyrenyl)aluminate];
[(3-perfluorocthyl-trifluorophenvi)(hexvf)(ethvl)pitosphoniumj 20
Itetrakis(hexafluomnonvl)boratcl;
[(pcriluorophem,l)(hexafluorononyl)(prop_yl)phosphoniumI
[tetrakis(hexafluoronapthvl)boratej;
[(1-fluorobiphenvl)(diperfluoroethvi)ammoniuml
[letrakis(heptaf)uorofluorenyf)aluminatc];
[(2-perfluoromcthvl-6-pcrfluoroethyl-perfluoro-
biphenvl)(propyl)(hexvl)ammoniumj itctrakis(pcrfluoropyrcnyl)boratej;
I(hexafluorobiphenyi)(3- ethv1hcptyl)(propyl)ammoniumj
[tctraoctvlaluminate]: [N-(1-lluorophenvl)p_yrroiiuml 25
Itctrakis(hc.afluoroindenvl)alurninatcl;
I(2.3-di!]uorophenvi)(di2-mcthvlpcntvl)phosphoniuml
[tetrakis(2-methyl-5-propyl-heptvl)aluminatel; I(perfluorobiphcnvl)(2-
methvlpentvl)(hcxvi)ammonium] jtetrapcrfluoroindenylaiuminatcj;
[(2-perfluoromethvl-6-
perfluoroetlnwl-perfluorobiplrenyl)(propyl)(fluoromcthyi)ammonium]
[tetraperfluoro- antluacenvlaluminatej;
[(hexafluorobiphenvf)(dipropyl)phosphoniuml Itctrakis(ethylhcxafluoro 30
naphthyi)boratej;
I(3-periluoromcthyl-trifluorophenrl)(2-nrethv1-5-propyl-heptyl)(2-
methvlpcntyl)ammoniuml Iietrakis(ethyyihexafluoronaphthvl)borate];
L(biphenvi)(2-methyl-5- 



prop_yl-heptyi)(lrexvl)ammoniumj Itetrakis(3-cthylhcptyl)aluminate[;
I(biphenvl)(fluoro- methyl)(hexyl)ammoniunrj
[tetrakis(hexafluorononyl)aluminatej;  [(biphenvi)(propyl)(nonvl)ammoniumI
Itetraperfluorophenviboratc]; [N-(tctrafluoro 35 phenvl)indoliumj
Itetranonvlaluminatel; [(2, t-difluorophenvl)(dimethyl)ammonium]
[tetranonvialuminatej; [(tetra(luorophenvi)(nonyl)(hexyl)amrronium]
Itemakis(perfluoro- pyrenyl)aluminate];
[(3-methyl-perfluorophenyl)(perfluoroedtvi)(fluoromethvl)ammonium]
[tetraperiuc;ophenvlaluminatej;
[(tetrafluorophenyl)(ethyl)(r.iethyl)phosphonium] WO 01/42249 -31
PCT/US00/33 90Y Zooa [tetranonvlalurninate];
[(octa.fiuorobiphenyl)(3-clhvlheptyf)(propyl)anunoniumI {tetraperl1uoro-
phenanthrvlborate]: {(hexalluorobiphenvl)(dinonvl)ammoniumJ
[tetrakis(perfluoropvrenvl)borate];
[(perfluorophenyl)(propyl)(ethvl)ammoniumI
{tetrakis(perfluorohexvlperfluorophen),l)borate];
I(2-perfluoromethyl-lr-perfluorocdtvl-perfluorobiphenill)(methvl)(propyl)ph
osphonium] 5 Itetrabutvlafuminate];
I(3-pert]uoroethvl-trifluorophen),l)(3-ethvlheptyl)(propvl)ammoniuml
Itetrakis(perl7uoropyrenvl)boratc);
[(tetrafluorophenyl)(butyl)(methvl)phosphonium]
[tetrakis(perfluoropyrenvl)borate];
[(3-perfluoroethvl-trifluorophenvl)(dipropyl)ammoniuml
Itetrakis(ethvihexafluoronaphthvI)borate];
[(3-perfluoroethvl-trifluorophenvl)(perfluoro- ethvi)(butvl)amrnonium]
Itetranonvfaluminate]; [(octafluorobiphenvl)(luoro 10
mctttvl)(propvl)phosphoniuml ]tctrskis(octafluorobiphen%,I)boraicj:
[(3-pert]uoromethyl-triiluoro-
phenvl)(2-methvlpentyl)(3-ethvlheptyl)amrnonium] [tetraoctvIboratel;
I(2-pcrfluoromethvl-6-
pcrfluorocthvi-perfluorobiphenvl)(cJn,1)(2-methvJpentv!)anunoniumI
[tctrakis(2-methyl-5-propvl- hcptyl)aluminatcl:
I(biphcnvt)(prop}l)(2-mctltvl-5-prop)-]-heptvl)ammonium I
(tetrakis(hexailuorcindenvl)aluminatc];
[(1-fluorobiphcnvl)(nony1)(2-methyl-5-propyl 15 heptyl)phosphoniumJ
]tctnperfluorophcnanthrvlboratel; IN-(hcxafluorobiphcnvvI)pipcridinium]
[te rakis(pentafluomindcnvl)boratcl;
[(biphenyl)(cthvl)(hcxaluoronon_vl)phospitonium]
[tetrthis(perfluoroethylpcrfluorobiphenvl)alununatc[;
[(3-pcrfluorocthyl-Irifluorophcnvl)(3-
cthvlltcpIvl)(2-methvl-5-propyf-ltcptyl)ammoniumJ
[tctrakis(pcrfluoroeth,%-Iperfluoro- biphenvl)aluminatc];
I(3-perfluoroethvl-triiluorophenvl)(ethyl)(2-methylpcntvl)amnroniunt] 20
[tetranonylborateJ; [(octafluorobiphenvl)(nonvl)(2-mclhvlpcntvl)ammonium1
[tctrakis(3- ethy lhcptyl)aluminate];
[N-(3-perfluorocthvl-trifluorophcnvl)indoliniutnJ Itetrakis(pcrfluoro-
pyrenvi)aluminatc];
[(Ietrrtfluorophcnv1)(hcxafluorononvl)(butvI)phosphoniuml
[tetrakis(heptafluoronuorcnvl)boratcI.
[(perfluoropltenvl)(nonyl)(propvl)ammoniur]  {tetraoctylboratcl:
I(octafluorobiphcnvt)(butyl)(nonvl)ammonium] [tclraoctvlaluntinalcJ: 1(2 25
perfluorontetltvl-O-pcrfluorocthvl-pcrfluorobiphenvl)(perfluorocthvl)(Jtcxa
fluoro- nonvl)phosphoniuml Itctrakis(pcrfl uoronaphilrvl)aluminatc J:
I(2-methvl-6i-pcrfluoromethyl- 



perfluorobiphenvt)(butvl)(hcxyl)phosphoniuntI
[tctrakis(pcrfluoropyrcnvI)aluminatc]:
I(tetrafluorophcnvi)(2-mcthvlpcntvl)(hexvl)anunonium]
{tctrilus(hcxafluorononvI)aluininatcl:
[(octafluorobiphenvl)(2-niethylpentvl)(perfluoroethsI)amnonium]
[tetrakis(perfluoro 30 pyrenvl)boratc!;
I(hexafluorobiphenvl)(ethyl)(2-methyl-5-propyf-hcptvl)ammoniumI
Itetrakis(pcntafluoronaphthvl)boratcl;
[(tctrafluorophenvi)(dihexvl)ammonium]  Itetrakis(perfluoropyrenvl)boratel;
{(3-metltvl-pcrfluorophcnvl)(hexafluorononvl)(2-methyl-5-
propvf-heptyl)phosphordum] ItctrapcrfiuoropltenanthrvIboratel:
[(2-pcrfluoromedivl-0-pcrfluoro-
ethyl-perftuorobiphenyI)(hexafluorononyI)(perfluoroethvl)phosphonium]
Itetrakis(hexalluoro 35 indenvl)borateJ;
[(perluorobiphenyl)(nonvl)(perfluoroethvl)ammoniumj [tetrakis(pentafluoro-
indenvl)aluminate]; [(octafluorobiphenvl)(butvi)(hexafluorononvl)ammonium]
[tetrakis(pentafluoronaphthvl)borate];
{(perfiuorobiphenyl)(methyl)(butvl)ammonium]
Itetrakis(heptafluorofluorenvt)borate]; [(perfluorobiphenvf)(hexafluoro WO
01/42249 -32 PCT/[J 0Q,Mti7004 nonvf)(methvl)phosphoniuml
[tetrakis(heptafluorofluorenyl)borate], [(2-perfluoromethyl-b-
perfluoroethvl-perfluorobiphenvl)(ethvl)(butyl)phosphonium]
[tetrakis(perfluorocthvlperfluoro- biphenvl)borate];
[(2,3-difluorophenvl)(hexv1)(fluoromethvl)ammonium) [tetrakis(perfluorc-
hexvJperflnorophenyl)alumixtate];
[(2-perfluoromethvlei-perfluoroethvl-perfluoro 5
biphenvl)(ethyl)(methvl)ammonium] [tetrakis(hexafluorononvl)borate];
[(perfluoro- phenvl)(nonvl)(perfluoroethyl)phosphoniumj
[tctrakis(hexafluorononvl)boratej; J(octafluoro-
biphenvl)(perfluoroethyl)(propyl)phosphonium} [tetrakis(meth}
loetafluorbiphenvl)aluminatel;
[(tetrafluorophenyJ)(3-ethylheptyl)(butvl)ammonium] [ietra]
is(hexafluoronapthvi)borate]; [(3-
methvl-perfluorophenvl)(fluoromethyl)(ethyl)ammoniumJ
[tetrakis(perfluoronaphthvl)aluminatej; I()
[(octafluorobiphenyl)(diperfluoroethvl)ammoniumj [tetrabutytaluminate];
[(tetrafluoro- phenvl)(fluoromethvl)(nonvl)ammonium!
[tetraperfluoroanthracenvlaluminatej;  [(biphenv l)(propvl)(butyl)ammoniumj
[tetrakis(perfluorobiphcnvi)boratel, [(octafluoro-
biphenvl)(dipropvl)phosphoniumJ ]tetrakis(octafluorobiphenvl)boratc1;
[(2-perfluoromethyl-G-
perfluoroethyl-perfluorobiphenyl)(2-methyl-5-propel-heptyl)(perfluoroethvl)
ammonium] 15 [tetraperfluoroplienanthrylborate];
[(2,3-difluorophenvl)(Iiexyl)(perfluoroethvl)phosphoniuniJ
jtetrakis(3-ethylhcptyl)borateJ; [(phenvl)(3-ethylheptvI)(nonvl)ammoniumj
[tetrakis(pentafluoro- indcnyl)boratel;
[(3-methyl-perfluorophenvl)(propyl)(hexvl)ammonium] [tetrakis(perfluoro-
naphthvl)aluminateJ; [(I-fluorobiphenyl)(dibutyJ)phosphonium]
Jtctrapcrfuorofluorenylborate];
[(3-methyl-perfiuorophcnvl)(nonvl)(fluoromcthvl)ammonium]
[tetrabutylboraic]; [(perfluoro 20
biphenyl)(2-mcthvlpentvi)(ethvl)ammoniumJ [tetraperfluorophcnylaluminatel;
[(3-perfluoroethyl- trifluorophenvl)(butyl)(2-methvlpentyl)phosphonium]
[tetra]cis(pentafluoroindenyl)aluminatel;  



[(biphenyl)(mcthvl)(cthvl)ammoniumj
[tetrakis(pcntafluomnaphthvl)aluminatel; [N-(hcxafluoro-
biphenvl)piperidiniumJ [ictrakis(hexafluorononvl)borate[; [(2,3-difluoro-
phenvl)(cthvi)(hexyl)phosphonium]
[tetrakis(pcrfluoropentylperfluorobiphenvl)aluntinatc]: [(1 25
fiuorobiphenvl)(2-methyl-5-propel-heptvi)(ethvl)ammoniumJ
[tctrakis(hexafluorononvl)boratcJ:
[(3-perfluoroethvl-trifluorophenyl)(periluoroethyl)(fluoromethvl)anutronium
J [tetrakis(actafluoro- biphcnvl)borateJ;
((1-fluorophenvl)(ethvl)(fluoromethvl)phosphonium] ]tetrakis(he.xafluoro-
nonvl)aluminatcj; J(pcrfluorobipltenvl)(mcthvl)(butvl)ammoniuml
[tetraperfluorofluorcnviboratc]:
[(perfluorophenvl)(hexafluorononvl)(butvl)ammonium]
[tetraperfluorophenanthnIboratcJ: [(I 30
fluorobiphenvl)(propvl)(nonyl)phosphoniumI
[tctrakis(hexafluorononvl)boratel; ((2-pcrfluoro-
methvl-6-perfluoroethyl-perfluorobiphenrl)(hetafluorononvi)(2-methylpentvl)
ammoniumj  Itetrakis(perfluoroethvlperfluorobiphenvl)boratej;
[N-(hexafluorobiphenv])phosphapyrrobdiniumJ
[tetra!cis(perfluoraoethvlperfluorobiphenvl)aluminate];
[(phenvl)(perfluoro- ethyl)(methvl)ammoniumj [Ictrakis(3-ethyl
heptyl)borate]; [(2-perfluoromethyl-6-perfluoroethvJ 35
pertluorobiphenvl)(diethyl)ammoniumj
[tetrakis(perfluorobiphenvl)aluntinatel; [(1-Iluoro-
biphenvl)(methvl)(fluoromethyl)ammonium] [tetrabutvialuminate];
[(octafluoro- biphenvi)(ethyl)(propyl)phosphonium] [tetranonylborate];
[(perfluoro- phenvl)(ethyl)(methyl)phosphonium]
(tetrakis(perfluoronaphthvl)borate]; [(biphenvl)(hexafluoro WO OI/42249 -33
PCTIUS00I33590 MAY 2304 nonyl)(hexyl)phosphonium)
[tetrakis(hexafluoroindenvl)borateJ;
[(biphenyl)(methvl)(hex3,I)phosphonium]
Itetrakis(perfluoropentylperfluorobiphenvl)boratej; [(2-
methvl-G-perfluoromethyl-perfluorobiphenyl)(perfluoroethyl)(3-ethvlheptyl)a
mmonium]  [tctrakis(hexafluoroindenvi)alunrinate];
((phenyl)(pertluoroethyl)(hexafluorononyI)phosphoniumj 5
[tetrakis(perfluorobiphenyl)borate]; I(tetraflucrophenvl)(2-methylpenty1)(2
-methyl-5-propyl- 11eptyl)phosphoniumj [tetrakis(perfluoronaphthvl)borate];
[(1-fluoro- biphenvl)(hexcvl)(ethvl)ammonium]
[totrapcrfluorofluorenvlaluminate]; j(octafluoro-
biphenyf)(hexafluorononvi)(hexyl)ammonium] [tetrakis(3-ethvlheptyl)borate];
[(3-perfluoroethyl- trifluorophenyl)(hexafluorononyl)(ethyl)ammonium]
jtetrakis(heptafluorofluorenvi)borate); [(3 10
perfluoroethvl-trifluorophenyl)(3-cthvlheptvl)(methvl)anunonium)
(tetrakis(2- methvlpentvl)alumirtate);
[(3-meUivl-perfluorophcnyl)(3-ethvlheptyl)(cthvl)arrtmonium[
(tetrakis(perfluoronaphthvl)borate];
[(biphenyl)(2-mcthvlpentyl)(hexv1)ammoniurn  [tetrapentyIborateJ;
[(octafluorobiphenyl)(3-ethvlhepr v])(fluoroniethvl)ammonium]
[tetrakis(perfluorohexvlperffuorophcnvl)afuminatel;
I(octafluorobiphenvl)(2-methvlpentvl)(fluoro 15 methvl)ammonium]
Itctrakis(methyloctafluorbiphenvl)borate); [(phenvl)(ethyl)(2-
methvlpentvl)ammonium] Itctxaheptylborate];
[(biphenvl)(3-ethvlheptvl)(fluoro- 



methvl)ammonium) jtctrakis(methylperfluoronaphthyl)borate):
I(2,3-(fifluorophenyl)(3- ethvlheptyl)(hexvl)phosphonium]
[tctrakis(perfluoroethvlpcrfluorobiphenyl)aluminatel; ](3-
perfluoromethyl-trilluomphenyl)(2-methylpentyl)(nonyl)ammoniumI
[lctrakis(3-. 20 ethylhcptvl)boratej; IN-(tetrafluorophcnvt)indolnium)
Itetrakis(3-ethylheptyl)aluminatel; [(3-
methvl-perfluorophenvl)(butyl)(ethvl)phosphoniumJ
Itctrakis(octafluorobiphenyl)borate);
[(biphcnvI)(3-ethvlheptyl)(butyl)ammonium) jtctrabutvlboratc);
[N-(2.4-ditluorophenvl)indoliurnj  [tetraperfluorophcnvlaluminatcj;
[(biphcnvl)(2-methyl-5-propyl-hcptyl)(butvl)ammonium]
[tetrakis(hcxafluoronapthvl)aluminatej:
[(biphcnvl)(nonvl)(perfluoroethvl)ammonium] 25
Itetrakis(pentalluoroindenvl)boratel;
](2-methyl-6-perfluoromethyl-perfiuorobiphenvl)(3-
ethvlltcptvI)(nonvl)ammoniumJ [tctrapentylaluminatc];
[(3-pcrfluoromethvl-trifluorophenvl)(3-
eth_ylheptyl)(2-methyl-5-propyl-1leptyl)ammonium]
(tetrakis(hcptafluorofluorcnyl)aluminate]; [N- (2.5-d
ifluorophenvl)phosphapyrrolidiniumJ
(tetrakis(perfluorocthvlperfluorobiphenvl)boratel:
[(hexaffuorobiphenvl)(2-methyl-5-propyl-hcptvi)(ethvl)ammonium]
[tctraperfluoro 30 phenantlu-vlboratcl;
[(3-perfluoroeUivl-u-ifluorophenvl)(methyl)(2-methylpentyl)ammoniuml
[tetrakis(perfluoronaphthvl)aluminateI;
[(tetrafluorophenvl)(butvl)(2-methyl-5 ,aropvl- heptyl)ammonium)
[tetrakis(perfluoromethylperf1uoronaphthvl)aluminateJ; 1(3-perfluoromethyl-
trifluorophenyl)(diperfluoroethvl)ammonium]
[tetrakis(octalluorobiphenvl)aluminate];
[(phenyl)(hexyl)(fluoromethyl)ammoniumJ
(tetrakis(hexafluoronapthvl)aluminate); [(3-perflucro 35
ethyl-trifluorophenyl)(nonyl)(ethvl)ammoniurnj
Itetrakis(methvlperfluoronaphthvf)borate);
[(perluorobiphenvl)(propyl)(hexafluorononyl)antmoniumj
jtetrakis(perfluoropyren_yl)borate]; [(3-
perfluorocthvi-trifluorophenvl)(perfluoroethyl)(methvl)ammonium]
[tetrakis(perfluoro- pyrenvl)borateJ;
[(octafluorobiphenyi)(2-meth__ylpentyl)(perfluoroethvl)ammonium] WO
01/42249 - 34 21 MAY 2004 PCTIUSOO/33590
[tetra!cis(pentafluoroindenvi)alt:minate];
[(octafluorobiphenvl)(2-methvJpcntvl)(petiluoro- ethvl)ammoniuml
[tetrahextyla;uminaLe]; [(biphenyl)(methvl)(hexyl)phosphonium]
[tetrabutylalurninatel;
1(2,4-di!]uorophenvl)(butyl)(3-ethviheptvl)phosphonium]  [tetrakis(hexaf
uoroindenvl)aiuminate]; [(2-methyl-6-perfluoromethvl-perfluorobiphenyl)(2 5
methyl-5-propyl-heptyl)(hexM)ammonium] [tetrakis(3-ethvlh epryl)aluminate];
[(1-fluoro- biphenvJ)(nonyl)(perfluoroethyl)ammoniumI
[tetrakis(hexafluorononvl)borate]; [(I-fluoro-
biphenvl)(2-methyl-5-propyl-hept_yJ)(3-ethvlheptyl)ammonium]
[tetrakis(oclafluoro- biphenvl)borate];
[(phenyl)(pertluoroethyl)(nonvl)phosphonium] [tetraperfluoroindenviboratel;
[(2,4-difluorophenvl)(diethvl)ammonium] [tetraoctylaluminatel;
[(2,3-difluoro 



10 phenyl)(propyJ)(ethvl)animonium] [tetrabutylaluminate];
[(2.3-difuorophenyl )(he.xafluoro- nonyl)(2-methylpentvl)phosphoniuml
[tetrakis(hexafuoronapthyl)aluminatcJ; [(phenyl)(3-
ethvlheptvl)(nonyl)ammoniurn) Itetrakis(hexafluoroindenvl)aluminatej;
[(3-perfluoromethyl-
trifluorophenvl)(2-methylpentyl)(perfluoroethvl)phosphoniumI
[tetlakis(hexafluoro_  nonyl)afuminatel;
[(3-mciJtvl-perfluorophenyl)(dibutvl)phosphoniuml Itetrapentvlborate], 15
I(octafluorobiphenvl)(propyl)(butvl)ammoniuml Itctrabutvlaluminate];
[(tetrafluoro- phenvl)(methvi)(propyl)ammonium]
[tetrakis(2-methvlpentvl)aluminate]; [(biphenyl)(mcthvl)(2-
methyl-5-propyl-heptvl)phosplionium]
[tetrakis(perfluorobiphcnvl)aluminate]; [(hexafluom-
biphenvl)(3-ethv1heptyl)(propyl)phosphoniumJ
[tetrakis(2-methyl-5-propyl-heptyl)aluminatcl; [(3-
perfluorocthvl-trifiuorophcnvi)(dipropyl)ammonium]
[tetraperfluorophenvlaluminatel; 1(2,3 20
difluorophcnyl)(hexyl)(fluoromethvl)ammoniuml
[tetraperfluorofluorenylboratcl; [N-(3-pcrfluoro-
methyl-trifluorophen}I)phosphapyrrolidinium]
[tetrakis(perfluoropyrenvl)boratc[; [(1-fluoro-
phenvl)(methyl)(3-ethylhcptvl)phosphoniumJ (tetrahextvlaluminate];
[(hexafluoro- biphenyl)(fluoromethyl)(nonvl) rnmonium]
Itctrakis(3_ethvlhcptyl)boratcj;
[(biphenyl)(butyl)(perfluoroethvl)phosphoniuml
[tctrakis(pcrfluoropyrenvl)boratcl; 25
[(biphenvl)(fluoromcthvI)(lacxyl)phosphoniumJ
[tctrakis(octafluorobiphenvl)boratcl: [(2- perfluoro rncthy
lei-perfluoroethy i-perliuorobiphenyl)(2-meth vl-5-propy l-
heptvl)(propyl)ammonjum1 [tetranonylboratc];
[(2,5-difluorophcnvl)(perfluoro- ethvl)(hexvl)ammoniu,n]
Itetrakis(perflcoronaphthvl)borate]; IN-(3-perfluoromethyl-tr-ifluoro-
phenvl)phospI ndoliniuml [tetraperfluorophenvlafuminatel;
[(3-methyl-perfluoro 30 phenvl)(propvl)(ethyl)phosphoniuml
[tetrakis(pentafluoroindenvl)aJuminatc]; [(pcrfluoro-
biphenyl)(3-cthvlhepryJX2-methyl-5-propyl-heptyl)ammonium]
[tetraperfluoroanthracenviborate];  [(2-perfluoromethv
I-6-perfluoroethvl-perfluorobiphenyl)(hexrl)(ethv!)phosphonium]
[tetraperfluorofluorenvlaluminatc];
[(phenvl)(propyl)(2-methv!pentyl)phosphoniumI
[tctrAis(perfluoroethvlperfluorobiphenyl)borate];
[(3-perfluoroethyl-trifluoro 35 phenvl)(methyl)(butyl)phosphonium]
Itetrakis(hexafluoronapthyl)borate]; [(3-periluoromethyl-
trifluorophenyl)(perfluoroethyi)(nonvl)phosphoniumJ
ftetrakis(perfluoromethylpetfiuoro- naphthvl)aluminate]; [(2-methyl-
i-perfluoromethyl-perfluorc biphenyl)(hexafluorononyl)(3-
ethvlheptvl)ammonium] [tetraperfluorophenviboratel;
[(biphr:nyl)(propyl)(2-methyl-5-propyl WO 01/42249 -35 21 MAY 200
PCT/US00/335 W heptyl)ammonium]
Itctrakis(perfluoroethvlperfluorobiphenvl)borate]; [(hesafluoro-
biphcnvl)(dipropyl)pltosphonium]
[tetrakis(perfluorohexvlperfluorophenvl)borate); [(3-perfluoro- 



ethvl-trifluorophenvl)(methvl)(butvl)ammonium]
[tetrakis(3-ethvlhepty!)boratcJ: [(3-perfluoro-
ethvl-trilluorophenvl)(methyl)(butrl)ammonium]
[tetzakis(heptafluorofuorenvl)boratc]; 1(2 5
perfluoromethvlfi,-perfluoroethvl-perfluorobiphcnyl)(methvl)(2-methvlpentvl
)phosphoniuml  [tetrakis(octafluorobipltenvl)alunlinate];
[N-(I-fuorobiphenvl)pyrrolonium] [tetraperfluoro- fluorenvlboratej;
[(perfluorobiphenvl)(diperfluoroethvl)phosphoniutn] [tctrakis(pcntafluoro-
indenvl)aluminatej; [(3-perfluoroetltvl-trifluorophenyI)(2-methyl-5-propyl
heptyl)(methyl)phosphonium] [tetrakis(2-methylpentv!)aluntinatel;
j(hexafluorobiphenvl)(lluoro- I0 methvl)(butvl)phosphoniuml
[tctrakis(perfluorometh)-Iperfluoronaphtltyl)aluntinate]; [(pcrfluoro-
phenvl)(propyl)(cthyl)ammonium] [tetrakis(hcxafluorononvl)boratcl;
[N-(2,5-difluoro phenvl)indofiurttl Jtetrakis(3-cthvlitcptvl)boratcJ:
[(1-fluorobiphcnvl)(mcthyl)(burv!)phosphonium]
Itctrakis(2-rncthylpcnh.I)boratc1:
[(octafluorobiphcnvl)(hcxvl)(fluoromcthvI)phosphonium J
[tctrapcrfluoroantlu-accnvlaluminate]:
[(hexafluorobiphcnvI)(2-methyl-5-propyl 15 hepty1)(ctltvl)amunoniuml
Itetrakis(octafluorobiplicnvl)boratcl: [(octafluorobiphcnvl)(perfluoro-
ethvl)(propyl)pftosphoniutn[ [tctrapcrfluorophenvlafurninatej;
[(2,3-diffuorophenvl)(hcxafluoro- nonvl)(cthvl)ammonium]
[tcu-.tpcrfluorophenvlaluminatel; [(1-fluorobiphenvl)(licx:yluoro-
nonvl)(propyl)antmoniumI [tclr kis(perfluoropyrent!)aluminatcl:
[(1-fluorobiphenvl)(3- ethvllteptyl)(fluoromcthyl)pltosphoniuntj
[tctrakis(3-c thvlhcptyl)alurninatc]; 1(2,5-ditluoro 20
phenyl)(propyf)(fluommethyl)amunoniumI
Jtctrakis(ethvlhexalluoronaphthvl)borateI: 1(2- perfluoromcthv
I-G-pcrfluoroethyl-pertluorobiphenvl)(propyl)(2-methyl-5-propyl-
hcptyt)ammonium] [tctrakis(cthvlhexafluoronaphthvl)borateI: [(petiluoro-
biphenvi)(ethvl)(butvI)ammoniumj [tctrapcrfluoroantlu-accnvlboratcl;
I(3-perfluorometh_yl- trifluorophenvl)(butvl)(inciltvl)phosphoniurnI
[tetrakis(pcrlluorocthvlperfluoro 25 biphcnvl)alununatcl;
[(biphem1)(butvi)(pcrfluorocthvl)ammonium] Itetrahextvlaluminatcl: [(2-
perfluoromcthvf-0-perfluorocthvf-pcrfluorob iphcnyl)(hcxaf]uorononv!)(3-
ethyIhcplyl)phosphoniunt] [tctrakis(3-ethvlltcptvl)aluminatc]:
1(3-mcthvl-pcrfluoro- phenvl)(nonvI)(2-mcthvI-5-propyI-heptyI)ammonium I
[Ictrakis(2-mcthvlpcntvl)alununatc[; I(2-
perfluoromethvl(3-pcrfluoroethvI-perfluombiphenvl)(nonvl)(2-methvl-5-propvl
30 heptyl)ammoniuntl [totraperfluorophenandm-lborate]:
[(3-pcrfluoromethyl-trifluoro- phenvl)(diethyl)antmoniumj
jictrakis(hexafluorononvl )borate!; I(2-methvl-6-perfluorometh_vI-
perfluorobiphcnvl)(ethvl)(f]uoromethvt)phosphoniuin]
Itctrakis(hcxafluoronapthvl)boratel;
[(hexafluorobiphenvl)(perfluoroetltvl)(2-methyl-5-propel-heptyI)antmoniumj
Itctraperfluoro- pltenvlborateJ;
[(2-methvi-0-perluoromethvl-perfluorobiphenvl)(2 35 methvlpent
l)(etltvl)ammonium] [tetrakis(3-cthylheptyl)aluminaieJ;
[(2-rnethyl-6-perfluoro-
methyl-perfluorobiphenyl)(perduoroethyl)(hexvf)phosphoniumJ
Itetrakis(pentafluoro- indenvl)alurninate];
[(I-fluorobiphenvl)(2-methyl-5-propyI-heptyI)(methvt)amvmonium]
[tetrakis(hexafluorononvl)aluminateJ;
((biphenvl)(Iluoromethvl)(methv!)phosphonium] 
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[tetrakis(pcrfluoropentylperfluorobiphenvl)borate];
[(3-methyl-perfluorophenyl)(2-methyl-5- propyl-heptvl)(prop}'1)phosphonium]
[tetrabutvlaluminate]; [(perfluorobiphenvi)(2-methyl-5-
propyl-heptyl)(3-ethvllieptvl)anunonium]
[tetrakis(perfluoropvrenyl)borate1; [(2,4-diifluoro-
phenvl)(hexafluorononvl)(nonvl)ammoniu m]
(tetrakis(perfluoropyrenyl)aluminate]; [(2-perfluoro 5
methyl-6-perfluoroethvl-perfluorobiphenvl)(2-methvlpentyl)(perfluoroethvl)a
mmoniumJ  [tetrakis(heptafluorofluorenvl)aluminate];
[(3-perfluorcmethy!-trifluorophenyl)(propyl)(2- methvipentyl)ammonium)
[tetrakis(perfluoropyrenvl)aluminate]; [(phenvl)(hexafluorononyl)(2
methyl-5-propyl-heptvl)ammonium]
[tetrakis(perfluorcethvlperfluorobiphenyl)aluminatej;
[(perfluorobiphenvl)(2-methylpentyl)(methyl)phosphoniumj
[tctrabutvlaluminate]; I(3-perfluoro- 10
ethyl-trifluorophcnvi)(2-methyl-5-propyl-heptvl)(3-ethviheptvl)ammoniumI
[tetrakis(pcrfluoro methylperfluoronaphthvl)aluminate];
[(2,4-difluorophenyl)(methyl)(2-methyl-5-propyl- heptyl)ammoni um]
[tetrakis(perfluoropentylperfluorobiphenyi)borate]; [(2.5-difluoro-
phenvl)(hcxvJ)(perfluoroethvl)phospltonium] [tctraperiluorophenylboratc];
JN-(I-fluoro- biphenyl)phosphapyrrolidiniumI ftetr
kis(hexafluorononvl)boraleJ; [(2.3-dilluoro 15
phenyl)(hexafluorononvl)(2-methvipentyl)phosphoniumI
[tetrakis(hc.Kafluorononyl)aluminatc[;
I(phcnyt)(2-utethvl-5-propyl-hcptyl)(hexafluorononvl)ammonium]
Itctraperfluoro- phenvtaluminatcl;
[(2.4-difluorophenyl)(butyl)(2-mcthylpcntvl)ammonium] Itctrakis(octafluoro-
biphenvl)boratel; [(2-methyl-
i-perfluoromcthyl-perluorobiphenvl)(butvl)(perfluoro- ethvl)phosphoniuml
Itctakis(perfluoropentvlpcrfluorobiphenvl)aluminate]; I(2,5-difluoro 2{1
phenvl)(butyl)(hexvt)ammonium] Itetrakis(perfluoropyrenvlborrte henvl
ethvl)(fluoromcthyl)anunonium]
[tctrtkis(perfluoroethvlperffuorobiphenvl)borate]; [(2,3-difluoro-
phenvl)(3-ethyl hcptvl)(perfluoroethvl)ammoniumI [tctrahcxtylborate];
[(I-fluorobiphenyl)(fluoro- methvl)(cthvl)ammonium]
[tetrakis(pertluorohexylpcrfluorophenvl)aluminatc]; [(2,5-difluoro-
phenyI)(hexafluorononvl)(mcthvl)an,, onium]
[tctraperfluorophenvlaluminatcl: [(2,5-difluoro 25
phenyl)(dimethvl)ammonium] [tctrakis(hcxafluoroindenvl)boratcl;
I(3-pcrfluoromethvl-tifluoro- phenvI)(dihexvl)antmoniumj
(tetrskis(cthvihexafluoronaphthvl)aluminate[; [(hexalluoro-
biphcnvl)(3-cthvlheptvl)(hexafluorononvl)phosphonium] [t
ctraperfluorophcnylborate]; [(2-mcthvl- 6-perfluoro m
ethyl-pcrfluorobiphenyl)(fluoromethyl)(p erfluoroeth v l )phosphonium I
[tetrakis(perfluorobiphenv!)aluminale);
[(2-perfluoromethyl-6-perfluoroethyl-perfluoro 30
biphenvl)(2-methyl-5-propyl-Iteptyl)(ltexafluorononvl)arntnonium]
jtetrakis(perfluoro- pentylperfluorobiphenvl)aluminatc];
[(hexafiuorobiphenvl)(hexafluorononyl)(methvl)ammoniumI  



[tetrakis(methvlperfluoronaphthvl)borate).
I(2-per{luoromethvl-6-perfluoroctliv l-perfluoro-
biphenvl)(hexafluorononvl)(2-methyl-5-prop)!I-hept),l)ammonium]
[Ietrakis(2-methyl-5-prop3,l- heptyl)aluminatc]; I(3-per
uoroethvl-trifluorophenvl)(2-methyl-5-propyl-lteptvl)(3 35
ethvlheptyl)ammonium] Itctrakis(heptafluorofluorenvl)borate];
[(tetrafluorophenvl)(hexafluoro- non vl)(2-methylpentyl)phosphonium]
[tctrakis(perfluorohezvlperfluorophenvl)borateJ; [(2-
perfluoromethyl-6-periluoroethyl-perfluorobiphenvl)(hexafluorononyl)(2-
methvlpentvl)ammonium] [tetranonvlborate];
[(hexafluorobiphenvl)(3-ethviheptyl)(2 WO 01142249 -37 PCT/US00/
PCTfUSOO/3350 MAY 2004 methvlpentyl)ammonium]
[tetzakis(pentafluoronaphthvl)boratej; [(2,4-difluoro-
phenvI)(diethyl)arrunonium] [tetrakis(methylperfluoronaphthv!)aluminate];
I(3-perfluoroethvl- trifiuorophenvl)(hexafluorononyl)(propvl)ammonium]
[tetranonvlboratej; [(tetrafluorophenvl)(3-
ethviheptvi)(hexafluorononvl)ammonium] [tetrakis(hexafluoronapthyl)boratel;
[(3-methyl 5 perfluorophenvl)(3-ethylliept_yl)(methvl)ammoniuml
[tetrakis(hexafluoroindenvl)alunr nate]; [(3-
methyl-perfluorophenvl)(hexafluorononvl)(3-ethvlheptyi)ammoniumj
Itetranonylborate];
[(tetrafluorophenvl)(fluoromethyl)(2-methyl-5-propyl-heptyl)ammoniumJ
[tetraperfluoro- phenvlaluminatel, [N-(2.5-difluorophenyl)p_yrrolium]
(tctraheptylborate]; [(perfluoro- phenvl)(butyl)(nonvl)ammonium]
Itetrahextylborate]; [(perfluorophenvl)(perfluoro 1(1
ethyl)(hcxafluorononvl)phosphoniun1I [tctranonvlboratel:
I(hexafluorobiphenvl)(3- cthvlheptvl)(butvl)phosphonium]
Itetrakis(2-rnethylpentvl)aluminatc]; I(3-perfluoromethvl-
trifluorophenvl)(dihexvl)anunonium] Itclrakis(pentafluoroindcnvl)boratej;
[(perfluoro- biphenvl)(di2-methyl-5-propyl-rrcptyl)phosphoniuml
Itetrahept_ylboratcl; [(perfluorobiphenvl)(2- methvlpentvl)(ethvl)ammonium)
itetrakis(cthvlhexafluoronaphthvl)aluminate]; [(2.4-difluoro 15
phcnvl)(hexvl)(nonyl)ammonium] [tetrakis(2-methvi-5-propyl-hcptvl)borateJ;
[(phcnyI)(dimethvl)ammonium] Itetrapentylaluminate]; [(I-fluoro-
phenvI)(etht'1)(nonvl)ammonium] (tetrakis(octafluorobiphcnvl)boratei;
[N-(2-methvl-Ci-perfluoro- methvl-pcrfluorobiphenvl)phosphindoliniumj
Itctraperfluorophenvlboratel, 1(3-perfluoroedtvl-
trifluorophcnvl)(dihexvl)ammoniumJ [tetsskis(hcxafluoroindenvl)aluminate];
((2,3-dilluoro 20 phenvl)(nonvl)(2-methyl-5-propyl-heptyl)phosphoniumJ
itetrakis(perfluoropyrenvl)boratcj; [(3- perfluorocdrvl-trifluoroph
envl)(hexyi)(methvl)anunoniumJ [tetraperfluorophenanthnlboratej; I(2-
methvl-6-perfluoro methyl-perfluorobiphenyl)(2-methy
lpentvl)(hexyl)ammoniumJ  Itetrabutvlboratel;
[(3-methyl-perfluorophcnvl)(2-methvlpentvl)(nonvl)ammoniumJ
]tetrakis(pcrfluoropyrcnvl)aluminatci;
((2-methyl-6-perfluoromethyl-perfluoro 25
biphcnvl)(diperfluorocthvl)ammoniunrl (tetrabutviboratel;
[(3-methyl-perfluorophenvl)(nonvl)(3- ethvlheptvl)anunonium]
Itctrakis(perfluoroethylperfluorobiphenyl)borate[; [(1-fluoro- 



phenyl)(methyl)(3-ethvthcptvl)ammonium] [tctraperfluoroanthraccnvlborate];
[(octafluoro- biphenvl)(2-methvlpcntvl)(butyl)arrunoniumI
(tctranonvlboratej; [(2-methyl-i-pcrfluoromethvl-
perfluorobiphenvI)(2-methyl-5-propyl-heptyl)(2-metltvlpentvl)ammonium]
[tetrabutvlaluminatcl; 30 I(oclafluorobiphenvl)(ethyl)(propyl)ammonium]
[tctrakis(methvlperfluoronaphthvl)borate]; [(3-
methvl-perfluorophenvi)(2-methyl-5-propyl-Iteptyl)(fluommethyi)ammoniumj
[tctrapcrfluoro- phenanthrvlborateJ;
((phenyl)(2-methvlpentvl)(butvl)ammonium] [tetraperfluorophenylboratel;
[N-(phenvl)pytroloniumI (tetrahcptvlboratej;
[(1-fluorophenvi)(ctltvl)(2-methylpentvl)arnmonium]
[tetrakis(octafluorobiphenvl)aluminatej;
[(biphenl)(perfluoroethyl)(propyl)ammoniumJ 35
[tetraperfluorophenantluylaluminate];
I(3-pertluoromethvl-trifluorophenvl)(2-methyl-5-propyl-
heptyl)(2-methylpentvl)ammoniumj
[tetrakis(perfluorohexylperfluorophenvl)aluminate]; [(2,3-
difluorophenvl)(hexv!)(methyl)ammoniumJ
[tetrakis(pentafluoroindenyl)borate];  I(biphenyl)(pmpyl)(butvl)ammonium]
[tetrapentvlborateJ; [(2-perfluoromcthvl-6-perfluoroethvl WO 01/42249 -38
PCT/US0a133590 'r 2004 perfluorobiphenyl)(hexafluoror
onvl)(fluorometh_yl)anunanium) [tetrahextylatuminatc]; [(3-
methvl-perfluoropherml)(dimedivl)ammonium]
[tetzakis(2-methylpentyl)borate]; [(2,3-difluoro-
phenvl)(propvl)(methvl)ammoniumf [tetraperfluorophenvlaluminate];
[(2-perfluoromethvi-6- perfluoroeth_yl-perfluorob iphenvl)(propvl)(2-methy
1-5-propyl-h ep tyl)ammoniumj 5 jtetrakis(hexaf1uorononvl)aluminatel;
[(perfluorophenvl)(hexvl)(2-methyl-5-propyl- heptyl)ammonium]
[tetralcis(hexafluoronapthvl)borate]; ((1-flu
orobiphenyl)(methvl)(2-methyl-5- propyl-heptvl)ammonium]
(tetrakis(hexafluorononyl)borate]; [(biphenvl)(2-methvlpentvl)(2-
methvf-5-propyl-heptyl)ammonium] [tetraperfluorofluorenvlaluminate];
[(perfluoro- phenyl)(propvl)(nonvl)ammonium] [tetranonylalurninate);
[(biphenvl)(hexafluoro 10 nonvl){perfluoroethyl)anumonium]
[tetrakis(perfluoroethvlpcrfluorobiphenvl)aluminate[(2-
methvl-G-perluoromethyl-perfluorobiphenvl)(hexalluorononv
1)(ethvl)phosphonium]  [tetrakis(perfluoronaphthvf)boratel;
[(2,3-difIuorophenvl)(nonvl)(hexaluoronon_yl)ammoniumj
[tetrakis(perfluoropentyfpcrfluorobiphenvl)borate]; [(2.5-difluoro
phenyl)(propy 1)(hexyi)ammonium[ [tctrapentylaluminatc);
(N-(oetafluorobiph.envl)piperidiniumJ  15 [tetraheptylaluminatel:
((phenvl)(3-ethvlheptyl)(2-methvlpentvl)ammoniumj [tctrakis(heptafluoro-
fluorenvl)aluminate]; [(biphenyl)(hexafluorononvf)(mcthyl)arnmonium)
[tctraperfluoro- antlt.raccnvlborate];
[(2,5-difluorophenv1)(propyl)(nonvl)phosphonium] [tetrapcrfluoro-
indenylboratel: (N-{3-pcrfluorometltvl-uifluorophenv])phosphapvrrolidiniumj
(tetrakis(perfluoro- methylperfluoronaphthvl)boratcl;
[(1-fluorbiphenvl)(diperffuorocthvl)phosphoniumj 20
[tetrakis(hexafluoronapthvl)aluminatej;
((3-methyl-pert]uorophcnvl)(nonvl)(2-methvl-5-propyl- heptyl)ammonium)
[tctrakis(pentafluoroindenvl)aIuminate]; (N-(3-methyl-perfluoro- 



phenyl)pyrrolium) (totrakis(2-methylpentvl)borateJ;
[(perfluorophcnvl)(methyl)(3- ethylheptvl)ammonium] [tctrabutylaiuminate];
[(teuafluorophenvl)(prop_yf)(2-methyl-5-propyl- hcptyl)ammoniunt]
[tctrakis(methvloctafluot jphenvl)aluminatel; [(2-perfluoromethvl-G 25
perfluoroethyi-perf]uorobiplicnvl)(perfluorocthyl)(hexafluorononvi)ammonium
] [tetrakis(2- methvlpentvl)borateJ;
[(2,3-difluorophenvl)(ethyl)(2-methylpentvl)arnmonium]
[tetrakis(hexafluoronapthyl)borate];
[(1-fluorobiphenvl)(2-medivl-5-propyl-hcptyl)(3- ethvllteptvf)ammonium[
[tetraperfluoroanthracenvlaluminatel; [N-(2.5-difluoro-
phenyl)piperidiniuml )tctr-apcrfluorofluorenvlaluminate];
j(perfluorobiphenvl)(2-methyl-5-propyl 30 heptyl)(hcxvl)ammonium[ [tetr
kis(perfluorohexviperfluorophcnvl)aluminate); [(octalluoro-
biphenvl)(dihexvl)phosphoniuml
(tetzakis(ethvlhexafluoronaphthyl)aluminatel.
[(biphenvl)(fluoromethvl)(2-methyl-5-prop_yl-heptyl)ammoniuml
Itctrabutvlaluminate]; [(3- perfluoroethyf-trifluorophenvl)(methyl)(he`
uorononvl)phosphonium] (tctrakis(octaluoro- biphenvl)aluntinatel;
[(pertluorophenvl)(methyl)(he.wl)phosphonium] [tetmkis(hexafluoro 35
nonvl)boratej;
[(3-perfluoromethvl-trifluorophenvl)(perfluoroetlt_yl)(hexafluorononvl)ammo
niumj  [tetraoctyIborate];
[(2,4-dilluorophenyl)(hexafuoronoayl)(etizvl)phosphonium]
[tetrakis(perfluoro- hexylperfluorophenyl)aiuminate];
((tetrafluorophenvl)(ethvl),methvl)ammonium] [tetraperfluoro-
phenanthrvlalttmirtate];
[(3-methyl-perfluorophenyl)(hexyI)(:.-methyl-5-propyl-heptyl)ammonium[ WO
01/42249 -39 2 1 MAY 2004  PCTfUSOO/33590
Itetrakis(Peffluorobiphenvi)aluminatel-. [N-(perfluorobiphenvi)indolir~umI
fietrakis(heptafluor-o- fluorenyl)alu"natc].
[(biphenvi)(methi'l)(butvi)ammoniumI Itea-akis(perfluorobiphenvl)boratel~
[(perflucrobiphenyl)(2-methylpentyl)(methvi)ammoniuniI
ltetrakis(ethy[hexafluoro- naphLhvl)alun-Linatcj-
[(phenvf)(hc.xafluorononi~t)(3-ethvlheptvl)ammonium) 5
lietrakis(methvlperfluoronaphthvl)aluminatel-,
f(2..4-difluorophenvl)(butyl)(propyi)ammoniumI
[tetrakis(medivioctafluorbiphenvl)aluminatcl-
1(3-perfluorocthvl-trffluorophenyl)(fluoro-
mcthyl)(perfluoroethvl)animoniuniI iten-akis(3-ethvlheptvl)aiun-Linatel;
[(biphcnvl)(methyl)(liexafluorononvl)ammoniumI
lictrAis(pentafluoroindcn%ll)borite); 1(2-
perfluorometlivi-0-perfluoroedtvl-perfluorobiphenvi)(propyl)(ethvi)ammonium
j 10 licUukis(lieptafluorofluorenyl)boratel-,
[(Icwafluorophenvi)(2-methylpent%ll)(perfluoro- ethyl)phosphonium)
[tctrakis(ethvUiexafluoronaphLhvl)boriitc]-
1(2-perfluorx)mcLhNll-O-perfluoro-
ethvi-pcrfluorobiphenvi)(fluoromethvi)(cthvl)phosphoniumI
liewakis(3-cthvihcptvi)alurninatel,
[(2-medivl-.O-perflueromeLhvl-pcrfluorobiplicnvi)(nonvi)(lic.xafluorononvi)
arnnioniumI IteLrahcptylaluininatc];
[(2-pcrfluoromctlivl-6-perfluoroethyl-perfluorabiphenvi)(perfiuoro- 



15 ctW)(mcthyl)ammoniunij fictrapcrfluoroanLKricenvlboratcl-.
[(2.3-difluoroplicnyl)(2- rnettivlpcntyl)(fluorc)nictliyl)pltosplioniumI
Iten-ahcptylboratcl- j(pcrfiuorophcnyJ)(nonyJ)(2-
inethvipcntvl)phosphonjurn) fictrahextylboratcl.
1(3-perfluoroethvi-ti-ifluoro ph env 1)(m ethy 1)(propy I)p hosphonium I
[ictirikis(licxafluorononvl)boritcl- [(2.5-difluoroplicnvl)(2-
methvipcntvi)(2-incthvi-5-propyl-lieptyl)pliosphoniumI
lictmkis(perfluorocthvlperfluora 20 biphcnyl)aluniinatcj-,
I(I-fluoroplienyl)(nonvi)(butvl)anunoniumI fictrakis(pcrfluoro-
biphenvl)alurninatcl-.
[(3-perfluoromethyl-trifluorophenyl)(2-methyl-5-propyl-hcptyl)(2-
methylpentyl)phosphoniuml itctrapcrfluoraphcnvialuminalel-,
1(2.5-diinuorophenvi)(propyl)(2- mahylpentyl)phosphonjuml
Itetrakis(pcntOuoroindcnvi)aiuminatcl-, 1(2.5-diflucro-
phenvi)(butyl)(meLhvl)piiosphoniumI
itcUakis(perfluoroiiiethylperfluoronaphthyl)bomtcl-, 1(2.4 25
difluoroplicnvi)(2-iiiethylpentvi)oic,:;ffluorononvl)animoniumI
Itetrikis(perfluoromcthyipcrfluoro- naphdivI)aluminatel;
J(3-iiiethyl-perfluorophcnvl)(2-nicthvlpcnr-vl)(fluor-omeLhi-I)animoniumI
lictrabutylaluniinatel:
i(perfluorophcn),I)(dihexafluor-ononvl)phosphoniuniI Itetripa-fluoro-
anthracenylboTatel:
i(fewafluoroplien,%,I)(butvl)(perfluorocOiN,I)animoniujiij
lictrakis(pcrfluoro- pyrenyl)boratel-, f(phcnyl)(3-ethy Ih cptyl)(2
-inethyl pen ly I)a mmon ium I jtctrahcp(yIalujr~natcj, 30
[(biplienyt)(hcxvi)(cdivl)phosphot~uinj [ictralieptylaluminatcl-
[N-(2.3-difluoro- phenyl)phosphindoliniuml
itetrakis(2-methvipentvi).iluminatel- [(2-meLh%.I-6-pcrfluoromclhyI-
perfluorobiphenvi)(mcthvi)(burvl)ammoniumI [tmapeffluorophenvialurrdnatel;
1(2-3-difluoro- phenvi)(hexvl)(fluorometlivl)ammoniuniI
(letrahextviborate]- IN-(3-methvi-perfluoro phenfl)indobuml
lictrakis(oci~ifluorobiphcnvl)aluminatel- [(perfluorobipbenvi)(2 35
mr-thylpentyl)(3-ethyRieptyl)arnmoniumI
[tetrakis(methylperfluoronaphthN,I)alurr~nate]: 1(2.3-
difluorophenyl)(2-methylpentyl)(hcxafluorononvi)phosphoniuinI
[tetraoctylboratel; [(2-methyl-6-
perfluoromethvl-perfluorobiphenvi)(ethyl)(2-methylpentN,I)ammoriiumI
[tctmkis(hcxafluoro- nonvl)aluniinatel;
[(2-perfluoromethvl-6-perflucroethvi-perfluorobiphenvi)(3 WO 01/42249 -40
PCT/US00~359Qr 1004 ethylheptyl)(hexafluorononyl)ammoniuml
[tetraperfluoroindenvlaluminatej- [(2-perfluoramethvl-
b-perfluoroethvl-pert}uorobiphenvl)(perfluoroethyl)(hexvl)phosphoniumj
(tetrakis(2-methyl-5- propvl-heptyl)boratej;
[(biphenvi)(perfluoroedivl)(propy})ammonium] [tetraperfiuoro-
indenylboratel:
[(2-methyl-l,-pet-ffuoromethyl-perfluorobiphenyl)(di3-ethvlheptvl)ammoniuml
5 [tetraperfluoroanthracenv}borate];
1(1-fluorophenvl)(di2-methvlpentvl)ammonium]
[tetrakis(perfluoromethylperfluoronaphthv})aluminate]:
[(octafluorobiphenyl)(2- methvlpentyl)(propvl)phosphoniumJ
[tetraoctylboratej; [(3-perfluoromethyl-trifluormphenv1)(2-
methvl-5-propel-heptyl)(nonvl)phosphoniumj
[tetraperfluoroindenv}:iluminateJ:  [(biphenvl)(methvi)(nonvl)ammoniumJ
(tetrakis(octafluorobiphenvl)borate]; [(hexafluoro 



I0 biphcnvl)(di2-methvlpentvl)ammoniuml
ltetrakis(2-mcthylpentvl)aluminatej: [(pcrtluoro-
biphenvl)(propvl)(butvl)phosphoniumI I ten-aperfluorophcnan Ju-vialuminatej
1(2,4-difiuoro- phenvl)(hcxvl)(methvI)phosphoniumJ [Ictraheptylboratel;
I(2-methyl-6-perfiuoromethvl- perfluorobiplicnyl)(cthvl)(liexvl)ammoniumJ
itetrakis(3-ctlivllieptvl)boratcl; [(3-methyl-perfluoro-
phenvf)(nonvl)(nicthvl)ammaniumI Itctrakis(hcxafluoroindenvI)borate1:
1(2-perfluorometlhf-6 15
perfluoroethvl-perfluorobiphcnvi)(hcxafluorononyl)(3-etlivihcpt~-f)anunoniu
mJ  Itetrakis(pcriluoronaphthvl)aluniinatcl. IN-(1-fluorophenvl)pvrroliumJ
(tctrabutylboratel:
I(biphcnvl)(2-methyl-5-proPyl-hcptyl)(mcthvl)phosphoniuniI
[tctrabutvlniuminatel; 1(pcrfluoro-
phenvl)(metlivi)(hcxafluorononyI)phosphoniumI
Itetrakis(hexafiuoronapthyl)aluminaicJ:
I(tetra(luorophenvl)(butvi)(cthvl)pliosphoriiuml
ItctraperfluorophenylborateJ; iN-(2.4-difluoro 20 phenvl)pvrrolidiniumJ
[Ietrakis(perfluoro methvlpe-luoronaphthyI)boratcI; 1(3-methyl-pcrtluoro-
phenvl)(difluoromctltyl)ammoniumI Itctrakis(perfluoronaplithvl)aluniinatel;
[(perfluoro b ipheny I)(propyl)(he.x:tfluorononvl)anunonium I I
tetrakis(niethvtperfluoronaphthvl)alum mate J;
[(1-fluorophcnyI)(hexafluorononvl)(butyl)phosphonium]
ltcttakis(hcptafluorofluorcnvl)borttcl:
((2-inethvl-6i-pcrfluoromethvl-pertluorobiphcnvl)(3-ctlivlhcptyl)(ethvl)pho
sphonium I 25 Itetrakis(pertluoropentylperfiuorobiphenvl):ilurninatcl:
[(tctrtlluorophcnvi)(dicthvl )pliosphoniuin  Itctraoctvlalutninatcl:
[(2-methvl-fi-perfluorometlivl-pertluorobiplienv])(2-methyl-5-propyl-
hcptvI)(butvJ)phosphoniuni] [tctrakis(mcthvloctafluorbiphcnvl)aluniinatel:
j(hexafluoro- biphcnyl)(perf3uoroetlivl)(hcwfluorononvl)pliosphoniuni I
Itctrakis(pentafluoroindcnvl )boratel:
I(hexafluorobiphcnvl)(methvl)(butvf)phosphoniurnj Itetzapentvlboratel;
[(2.5-difluoro 30 phenvl)(perfluoroethvl)(fluoromethvl)amnioniumI
Itetrapcrfluoroindenvlaluminatcl; I(1-Fluoro-
phenvI)(etlivl)(butvl)pliosplioriumI
Itetrakis(pentafluoroindenvl)aluminatel: [(biphcnvI)(3-
edivllicptyl)(propyI)ammoniurnI [tcirakis(heptafluorofluorenvl)alununateI;
[(hexafluoro- biphenvl)(dipropyl)ammonium]
[tetrakis(metlivioctatluorbiphenvi)boratel; [(1-fluoro-
biplicnvl)(methvl)(but}I)phosp}ioniumJ [tetrakis(2-methrlpentsl)aluminatej;
35 I(biphenyl)(propyl)(2-methyl-5-proPyl-heptvl)phosphoniumJ
[tetraheptv}borate]; I(tetrafluoro-
phenvl)(2-methyl-5-propel-heptyl)(2-meth_ylpentyf)phosphonium]
Itetrakis(perfluoro- hexvlperfluorophenyl)aiuminate];
[(tetiafluorophenyl)(hexafluorononvl)(ethyl)phosphoniumJ
[totrak.is(perfluoroethvipcfluorobiphenvl)boratel;
((2,3-difluorophenvl)(dibutvl)ammoniumj 21 MAY 2004  WO 01/42249
PCTIUS00133590 -41  [tetra]cis(perfluotnhexviperlluorophenvi)borate];
[(3-perfluoroethvl-trifluoro- phenvl)(methvl)(ethvl)ammoniuml
[tetraoctylaluminate]; [(23-difluorophenyl)(fluoro-
rnethyl)(nonvl)phosphoniuml Itetraperfiuoroanthracenv]borate];
[(phenyl)(hexafluoro- 



nonvl)(hexv1)phosphoniuml {tetrakis(3-ethylheptyl)aluminate];
[(octafluorobiphenvl)(hexvl)(3 5 ethvlheptvl)ammonium]
{tetrakis(heptafluorofluoren 'I)borate]- I(2,5-difluorophcnvl)(3-
ethvlhep(yl)(hexyl)arnmonium]
[teuukis(perfluorohexylperfluorophenyl)borate]; [N-(3-perfluoro-
ethvl-trifluorophenvl)pyrroiium] [tetraperfluoroanthmcenylborate];
[(1-fluorophenyl)(fluoro- methy])(nonvl)phosphonium]
[tetrakis(perfluorobiphenvl)aluminate]; [(3-methyl-perfluoro-
phenvl)(2-mcthvlpentvl)(hexyl)ammonium] ]1etrakis(3-ethvlheptyl)boratel;
[(perfluoro Itl biphenvl)(hexyl)(ethvl)phosphoniuml
{tetrakis(heptafluorofluorenvl)boratcl; [(1-fluoro-
biphenyl)(2-methvlpenrvl)Qtexvl)ammonium] [tetrakis(pertluoroet
iylpcrfluorobiphenyl)boratc];
[(3-perfluoroethvl-trifluorophenvl)(hexvl)(ethvl)ammonium]
lietrakis(perfluoro- naphthvl)aluminatel;
f(3-perfluoromethvl-trifluorophenyl)(Iiexyl)(propyl)ammoniuml
[tctrakis(perfluoronaphthvl)boratcj [(biphenvl)(methvl)(hcxyl)phosphoniuml
Itetrakis(2-methvl 15 5-propyl-heptvl)aluminatel;
[(pcrfluorobiphenvl)(2-mcthvipenty1)(3-ethvlheptyl)ammonium]
[tetraperluorophcnanthrvlaluminate];
{(3-perfluoroethvl-trifluorophenvl)(dimethyl)ammontum]
[tetrakis(heptafluoroiluorenvl)aluminatc];
I(3-methyl-perfluorophenyl)(hexafluorononyl)(2-
methyl-5-propyl-iicptyi)phosphonium] (tetiaheptylborate];
[(1-fluorobiphenvt)(2- methylpentyl)(hcxvl)phosphoniumI
[tctrskis(pcrfluoroethylpcrfluorobiphenvl)aluminatel; 20
[(phenyl)(hexafluorononvl)(propv[)ammonium]
[tetra]cis(perfluorobiphenvl)aluminatel;
[(tetrailucrophenvl)(2-methylpcntyl)(perfluoroethvl)phosphonium]
[tetrakis(bexafluoro- indenvi)borate];
[(2,5-difluorophenvl)(fluoromethvl)(hexvl)ammonium] Itctrakis(perfluoro-
pentylpcrfluorob iphenyl)boratcl; I(f-fluorophenvl)(dinonvl)phosphoniuml
Itclrakis(hexafluoro- napthvl)aluminatcl;
I(hcxafluorobiphcnvl)(dibutyl)phosphoniumI Itetraheptvlaluminatel; 1(1 25
fluorophenvl)(propvl)(perfluoroethvl)ammoniumI
[tctr-upcrfluorophenanthrvlaluminate];  [
(hexafluorobiphenvi)(nicthvl)(2-methyl-5-propyl-heptyl)ammonium I
[tetrakis(nietlivloctafluorbiphenv])aluminatel;
I(3-perfluoromethvl-trifluorophenvl)(perfluoro- ethvl)(butvl)phosphonium I
Itetrskis(pcrfluoroethvlperfluorobiphenvl)aluminatel:
[(biphenvl)(fluoromethyl)(2-methyl-5-propyl-heptvl)ammonium]
Itetrakis(heptafluoro 30 fluorenvi)boratel; IN-(phenvl)indoliuml
[tetraperluorophcnant zv1aluminatel: I(teiraluoro-
phenvl)(dipropvl)pliosphonium] Itetraperfluorophenvlboratel;
j(2.3-difluorophenyl)(3- ethvlheptvl)(perfluoroethvl)ammonium{
(tetraperfluorofluorenvlboratel; ((2-perfluommethvl-G-
perfluoroethyl-perfluorobiphenyl)(hexafluorononvi)(perfluoroethvt)phosphoni
um I  [tetrakis(methvloctafluorbiphenvl)acuminate]; [N-(phen_vl)pvrrolium]
35 [tetrakis(methvloctafluorbiphcnvl)aluminatel;
[N42-methyl-6-perfluoromethvl-perfluoro- biphenyl)phosphindolium]
Itetranonvlaluminate]; I(3-perfluoroethvl-trifluoro-
phenvl)(dipropyl)phosphonium] [tetrskis(heptafluorofluorenvI)aluminatel;
[(1-fluoro- biphenyl)(perfluoroeth_yl)(nonvl)phosphonium]
Itetraheptylborate]; [(3-methyl-perfluoro WO 01/42249 



-42 21 MAY 2004  PCT/US00133590 phenyl)(nonvl)(fluoromethvl)arunonium]
[tetraperfluorophenvlaluminate]; [(3-perfluoroethyl-
trifluorophenyl)(hexvl)(fluorom ethyi)zmmoniumj
[tetra]cis(ethylhexafluoronaphthtil)borate];
[(273-difluorophenvl)(di2-methylpentvI)phosphonium]
(tetrakis(ethylhexafnuoronaphthvl)borate];
[(phenyl}(hexyJ)(2-methylpentyl)phosphonium] [tetraoctylborate];
[(octafluoro 5 biphenvl)(dibutyl)ammonium]
[tetraperfluorophenanthrv]borate]; [(octafluoro-
biphenvl)(nonvl)(propyl)ammonium] [tetranonylboratel [(1-fluorobiphenvl)(3-
ethylheptyl)(hexyl)phosphottium]
[tettakis(perfluoromethylperfluoronaphthyl)aluminate];
](tetrafluorophenvl)(ethvl)(methyl)ammonium]
[tetrakis(methvlperfluoronaphthvl)boratel- [(2- perfluoromethvl-
i-periluoroethvl-perfluorobiphenyl)(perfluoroethvl)(butvl)ammonium] Itl
[tetrakis(2-methyl-5-propel-heptyl)borate];
[(2-methyl-&-perlluoromethyl-perf]uoro- biphenvi)(dipropyl)ammonium]
(tetrakis(pentafluoronaphthvl)aluniinate); [(3-methvI-pcr#luoro-
phenvl)(ethvl)(3-ethylheptyl)ammonium]
[tetrakis(octafluorobiphcnvl)aluminate]; [(2-pcrfluoro-
methvl-0-perfluoroethyl-perfluorobiphenvl)(butyl)(2-methyl-5-propel-lteptvl
)ammonium [ [tetrakis(perfluoropyrcnvl)borate[;
[(1-fluorobiphcnvl)(3-ethvlhcptvl)(hex),l)phosphonium]  15
[tetra]cis(2-methvl-5-propyl-heptyl)boratel;
[(2,4-dif]uorophenyl)(hexafIuorononvI)(3- ethylheptvl)phosphonium[
[tctrakis(octafluorobiphenvl)aluminatcl; [N-(biphenvl)pyrrolium]
[tetraoctvlboratc);
[(2,3-dilluorophenyl)(propvl)(2-methyl-5-propyl-hcptvl)phosphonium]
[tetrakis(2-methvlpentvl)aluminate]; [(peril
uorobiphenvl)(dihex\l)ammonium[ [tctrakis(pcrfluoro- biphenvl)aiuminatel;
[(2,4-dilluorophenyl)(ethyt)(liexvl)ammonium] [tetrakis(perfluoro 20
ethyiperfiuorobiphenvl)barate];
[(2-methyl-G-perfluoromethyi-perfluorobiphenvi)(ethvl)(2-
methylpentyl)phosphoniuml [tetrakis(2-methyl-5-propyl-heptyl)aluminate];
[N-(perf7uoro- phenyi)pyrrolonium) [tetraperfluorofluorenviborate];
[(1-fluoro- biphenvl)(butvi)(nonyl)amrnoniumj
[Ictrakis(pentafluoroindenvl)aiuminate]; [(2.3-difluoro-
phenvl)(ethvl)(butvI)phosphoniurtt]
[tetrakis(pcrfluaroethylpcrfluorobiphenvl)boratc[; 1(2,4 25
difluorophenvl)(butyl)(3-ethvihcptyl)phosphomum]
[tctmperfluoroanthraccnvlalurninatcl;
[(octafluorobiphenyl)(fluoromethvi)(perfluoroclhyl)phosplioniumI
[tctrabutviborate]; [(2,4- difluorophenvl)(fluoromethvl){hesyI)ammonium]
(tctrapcrfluorofluorenylborate]; [(2,5-difluoro-
pheny1)(hexafluorononyl)(ethyI)ammonium]
[tetrakis(pcrfluorocthvlpcrfluorobiphcnyl)borate]; [
(2-mcthyl-G-perfluoromethyl-perfluorobiphenvl)(propvl)(pcrf
luoroethvl)ammonium)  30 [tetrapetfluoroantltracenvlborate];
((2-perfluoromethyl-6-pcrfluoroethyl-perfluoro-
biphenvl)(diperfluorocthvl)ammonium] [tetraoctylborate];
[(2-methyl_6-pezfluoromethyl-
perfluorobiphenvi)(2-methvlpentvl)(2-methyl-5-propyl-heptyl)anvnonium]
[tetrakis(octafluoro- biphenvl)a1uminate];
[(perfluorophenvl)(hexyi)(2-methyl-5-propyl-heptvl)ammonium]  



[tetraperfluorophenylborate]; [(biphenyl)(propyl)(butyl)ammonium]
[tetrakis(hexafluoro 35 nonyl)aluminate];
[(phenyl)(butyl)(2-methvJ-5-propyl-heptyl)ammoniumj
[letrakis(methylperfluoronaphthyl)boratej;
[(perfluorotbiphenvl)(propyl)(fluoro- methvl)phosphonium)
(tetrakis(2-methyl-5-propyl-heptyi)alu,ninate]; [(2;3-difluoro-
phenvl)(hexyl)(3-ethvlheptyl)phosphonium]
[tetrakis(hexaflu3roindenvl)borate]; [(2-methyl-6 21 MAY 2O b WO 01/42249
PCTIUS00/33590 -43
perluoromethyl-perfluorobipheml)(nonvi)(petfluoroethvI)phosphonium]
[tetrakis(2-methv1-5- propyl-heptyl)a1uminatel;
J(octafluorobiphenvl)(methyl)(2-methylpentvl)arnmonium]
[tetraliextylborate]; [(biphenyl)(dihexyl)ammonium] Itetrahcptylboratej;
I(tetrafluoro- phenvl)(methyl)(2-methyl-5-propel-heptyl)ammonium]
[tetrakis(hexafluorononv!)boratc]; [(I 5
fluorobiphenvl)(nonvl)(propyl)anirnonium]
[tctraperfluorofluorenvlaluminatel, [(ltexafluoro-
biphenvl)(nonvi)(hexvl)ammoniuinj
[tctrakis(perfluoropentylperfluorobiphenvl)borate]; IN-(2,4-
difluorophenvl)indoliumj Itetranonvlaluminatej;
[(2-perfluorometltyl-0-perfluoroethyl-perfluoro-
biphenvl)(propyl)(liexvl)ammonium] [tetrapcrfluorofluorenvlaluminate];
[(I-fluorophcnyl)(2- methvl-5-propyl-heptyl)(methvl)phosphoniumI
[tetrakis(hexafluorononvI)borate]; J(octafluoro 10
biphenvl)(propyl)(3-cthylhcptvl)ammonium] [tctrakis(3-cthvthcptvl)boratc];
((biphenyl)(nonv!)(eth}vl)ammonium] (ietrapentvlaluminatc]: [(2.5-difluoro-
phenvl)(prop' l)(cthvl)amunoniuni) [tetrahcxtvlboratcJ:
[N-(3-pcrfiuoroctlivl-trifluoro- phenvl)pvrrolidiriumJ
[tctranonvlaluminatcl; [(1-fluorophenvl)(2- metlivlpcntvl)(nonvl)anmioniumi
Itcuaperfluorophcnv1boratcJ: 1(2.3-difluorophenvI)(2 15
mctlnIpentvl)(hcxafluorononvl)atnmoniuinj
[tctrakis(2-mctlivl-5-propyl4icptyl)aluminateJ; I(2-
periluorometlivl-G-perfluoroctlivl-pcrfluorobiphcnvl)(ltexafluorononvl)(2-m
cthyl-S-propyl- heptvl)arnmoniuml
[tcirskis(pcrfluoropcntylpcrfluorobipltcm,l)borate]; I(perilucro-
biphcnyl)(cruel)(pcrfluoroetliyl)ammoniunil
[tctJrakis(hcxafluoronapthvl)boratcI: [(2.5-difluoro-
phenyl)(dibutyl)ammoniunil Itetraperflluoroindenvlborate];
I(2-mcthvi-6i-perfluoromethvl 20 perfluorobiphcn
I)(fluoromcthvi)(2-methyl-5-propyl-heptyl)phosphoniuniI
[tetrakis(hcptafluoro- fluorcnyl)aluminatc];
I(tclraluorophcnyl)(nonvl)(butvl)phosphoniunt] (tctrakis(2 rncth v lpenty I
)borate]: I (licxafl uorobiph env 1)(hcxafl uoronony l)(propvl)ammoniu in
Itetrakis(pcntafiuoronaphthvl)boratc];
[(plicnvl)(Itcxafiuorononyi)(2-methyl-5-propyI- heptvl)animoniurl
[tctrapcrfluorophcnylboratcl; [(tetrafluorophcnvl)(hexyl)(fluoro 25
inethvl)phosphoniunil Itetrakis(methvlociafluorbiplicnvl)aluniinatc]:
I(perfluorobiphenvl)(3- ethvllicptyl)(butvl)aininioniunij
Itetrakis(pcrfluorohcxylpcrfiuoroplienvi)boratc[: I(2.3-difuoro-
phenvl)(11uoromcthvl)(3-ethvlheptvl)ammoniuniI ItctranonylboratcI:
I(tetrafluorophenyl)(3-
ethvilieptvi)(2-methyl-5-propyl-licptyl)phospiioniumj
Jtctrakis(perlluorotucthvjpcrfluoro- 



naphtltyf)aluminatel; IN-(pc rfluorobiphenyl)pyrrolidiniuni]
Itetrakis(perfluoro 30 naphtlivl)aiuniinatej.
I(3-methyI-pcrfluorophcnvl)(nony1)(3-cthyIhepty I)arninoniurn]
[tetrakis(hexafluoroindenvl)aluminateJ; [(hex: lluorobipheny
l)(2-metliv1pcntyl)(fluoro- methv0phosphoniunij
Itetr-akis(perfluoropyrenvl)uluminatc]: [(octafluoro-
biphenvl)(hexvl)(periuoroetlivl)ammoniumI
Itetrakis(perfluoropyrenvl)alununate]: [N-(2.5- difluorophenvl)pyrrolonium]
[tetraperfluoroanthraccnvlaluniinatel [(2-periluoromethvl-6 35
perlluoroetliyl-perfluorobiphenyl)(perfluoroethvl)(butr-I)ammoniumI
[teuak.is(methylperfluoro- naphthyl)aluminatej;
[(tetrafluorophenvl)(2-methyl-5-prop),l-heptvl)(perfluoroedi_vl)ammoniumj
[tetrakis(perfluoromethylperfluoronaphthvl)aiuminate];
I(2,S-difluorophenyl)(fluoro- methvl)(hexafluorononvl)ai onium] [tetra
perfluorophenanthrvlboratej; IN-(phenvl)pyrroloniumj WO 01/42249 -44 21 MAY
1004 PCT/US00/33590 (tetrakis(2-methyl-5-propyE-heptyl)borateJ7
[(I-fluorophenvl)(fluoromethvl)(perfluoro- ethyl)phosphonium]
[tetrakis(perfluoronaphthvl)aluminate]. [(2,3-difluorophenvl)(butyl)(2-
mcthvlpentyI)phosphonium]
ltetrakis(perfluoropentylperfluorobiphenvl)boratej; [(2.5-difluoro-
phenv1)(hexafluorononvl)(methvl)ammonium]
[tetraperfluorofluorenylaluminate]; [(I -fluoro 5
biphenyl)(2-methyl-5-propyl-heptyl)(fluoromethvl)phosphoniumj
[tetrakis(perfluoro- hexvlperfluorophenyl)borate[;
[(3-methyl-perfluorophenvl)(fluoromethyl)(propyl)ammonium]
[tetraoctylborateJ; [(3-methyl-perfluorophenvl)(methyl)(nonv!)ammoniumJ
[tetrakis(2- methvipentyl)a]urninatel;
[(1-fluorobiphenvl)(2-methyl-5-propyl-heptvl)(ethvl)ammoniumJ
[tetrakis(perfluoropentylperfluorobiphenvl)borateJ; [(I-fluoro 10
biphenvl)(propyl)(methyl)ammoniumJ
[tetrakis(2-methyl-5-propyl-heptyl)borate1; [(phcnvl)(3-
ethvlheptyl)(nonyl)ammonium) [telrakis(ethvihexafluoronaphthvl)borate];
f(2-methvl-6-perfluoro-
methvl-pcrfluorobiphenvl)(nonvi)(perfluoroethvt)phosplioniumJ
[tetrabutvlaluminate];  [(tetrafluorophcnyl)(methvl)(hcxalluoro
nonvl)ammoniumI [tclrakis(heptafluorofluorenvl)boratcl;
[(1-fluorophenyl)(methvl)(hexyl)phosphoniutrtl
[tetrakis(pcrfluoropyrenvl)boratcl; [(2,4-dilluoro 15
phenyl)(fluoromethvl)(ethvl)ammoniumJ [tetrakis(hexailuorononvl)borate];
t(3-methv!-pcrfluoro- phenv!)(2-methylpentyi)(fluoromethyl)ammoniumI
[tetraperfluorof uorcnvlborate[; [(octafluoro- biphcnvl)(he
vI)(2-methyl-5-pmp_yl-heptyl)ammoniumI (tctrakis(hcxafluoroindenvl)boratcl;
[(per-luorobiphenvl)(nonyt)(butvl)amrnoniuml
[tctrakis(hexafluorononvl)borate];
[(phenyl)(metltvl)(fluoromethvl)ammonium] (tctrabutylborate];
[(biphenvl)(hexafluoro 20 nonyl)(propyl)ammonium] [tctrahextylaluminatel;
[(3-perfluoromethyl-trifluorophenvl)(hcxvl)(2- methvtpentvl)ammonium]
]tctrakis(pcrfluoropyrenvl)boratej; [(I-lluorophenyl)(perfiuoro-
ethvI)(nonvl)ammoniuml [tetrakis(pcrfluorobiphenyl)aluminatc]; [(I-fluoro- 



biphenvl)(hcxvl)(pcrfluoroethyl)ammoniumJ (tctrahextylborate];
j(pcrfluorophenvl)(2- methvlpentvi)(ethvl)phosphoniumI
(tetrakis(pcrfluorohcxylpcrfluorophenyl)aluminatcI 25
[(tetrafluorophenvl)(hexafluorononvl)(ethyl)phosphonium]
[tetrapentvlborate]: [(2-pcrfluoro-
methvi-6-periluoroetlryl-perf]uorobiphcnyl)(hexyl)(2-methyl-5-propyl-heptyl
)ammoniptn I  [tetrakis(perf]uoropyrenvl)aluminatel;
[(2-pcrfluoromethvl-0-perfluoroethvl-perfluoro-
biphenyl)(perfluorocthvl)(hexaf]uorononvl)phosphoniumJ  [tetra
s(methvloctafluorbiphenvl)aluminate]- [(phenvl)(dinonvl)ammoniumJ
[tetraperfluoro 30 anthracenvlborateJ;
[(3-perfluoroethvl-triiluorophenvl)(methvl)(butvl)ammoniuml
[tetrakis(hexafluorononvl)boratel;
[N-(3-perfluoroethyl-uifluorophenyl)indohniuml
Jtetraperfluoroi,ndenvlaluminate]; [N-(octafluorobiphenvl)indolini um[
[tctraoctvlboratcj; 1(3-
perfluoromethvI-trifluorophenvl)(2-metltvl-5-propyl-heptvl)(
methvl)ammonium]  [leerakis(perfluoromethvlperfluoronaphthvl)aluminate];
[N-(3-perfluoroethyl-trifluoro 35 phenvl)phosphindoliumj
[tetrakis(perfluoroheM.1perfluorophenv])aluminate]; [(3-methyl-
perfluorophenvl)(he..catluorononvl)(methvl)ammoniumI
[tetraperfluorophenylaluminate]; [(2.4-
difluorophenvl)(butvl)(ethvl)phosphonium]
[tetraperfiuorophenanthrylaluminate]; [(perfluoro-
biphenvl)(hexvl)(fluoromcthyl)arnmonium) [tetraperfluorophenyIborate];
[(3-methyl-perfluoro WO 01/42249 -45 21 MAY 2004  PCT/US00/33590
phenyl)(hexafluorononvl)(hexvl)ammonium]
[tetrakis(2-methyl-5-propyl-heptvl)aluminate]; IN-
(2-perlluoromethv"-perfluoroethvl-perfluorobiphenvi)piperidinium]
[tetrakis(hexafluoro- nonvl)aluminate];
[(2-methyl-6-perfluoromethvl-perfluorobiphenvl)(propyl)(perfluoro-
ethvl)ammoniumj ltetrahextvlborate];
IN-(2-perfluoromethvl-6-perfiuoroethvl-petfluoro 5 biphenv I)indolini urn]
[tetraperfluorophenylborate]; J(3-methvl-perfluoro-
phenyl)(ethvl)(h"-Yl)phosphonium)
IIetrakis(perfluoroethvlperfluorobiphenvI)alurriinatel; [(2,3-
difluorophenvl)(ethyl)(butvl)phosphonium]
[tetraperfluoroanthracenylaluminate]; [N-(2-methyl-6-
perfluoromethvl-perfluorobiphenvi)pyrroloruumJ
Itetrapcrfluorophenvlaluminate]; [N-(perfluoro- biphenvl)isoindoGnium]
[tetrakis(hexafluorononvl)borateJ; [(2.5-difluoro I0
phenvl)(dipropyl)amnioniumI [tctrakis(methvloctafluorbiphenvl)aluminate];
1(2,3-difluoro- phenvi)(ethv!)(herafluorononvl)ammoni um]
[tetrakis(methvloctafluorbiphcnvl)aluniinatej;
[(perfluorobiphcnvl)(hexalluorononvl)(propyl)ammonium]
Itctrakis(perfluoropcntyiperfluoro- biphcnvl)aluminatel;
I(octafluorobiphcnvl)(2-medtvlpentvl)(2-rnethyl-5-propyl-
hcptvl)phosphoniuml [tctrakis(3-cthvihept_yl)borateI;
[(3-methyl-pcrfluorophenyl)(2 15 mcthvlpentvl)(fluoromcthvl)atnmoniuml
[tetrapcrfluoroluorenylboratel; [(3-perfluoro eth_yI-
trifluorophenvl)(butvl)(3-ethvlhcptyi)ammoniumj
[tetraperfluorophcnanthrylboratcl; [(3- 



perf]uoroethyl-trifluorophenvl)(propyl)(rnethvl)phosphoniumJ
[tetrakis(heptaf]uoro- f]uorenvl)borate[:
IN-(hcvifluorobiphenvl)phosphindolium] [tctrakis(2-mcthylpent),I)boratcJ:
[(I - fluorophcnvl)(hexyl)(mctlrvl)ammoniumJ
Itetr-akis(2-methyl-5-propyl-heptyl)aluminatcl; [N-(2.5 20
difluorophenvl)pyrrolium) [tetrabutylborate];
[(biphenyl)(butvl)(fluoromethvl)ammoniuml
[tetra[cis(perlluoropenivlperfluorobiphcnvl)aluminate];
[(2-methyl-6-perfluoromethvl-pcrfluoro- biphcnvl)(3-ethv
lhcptvl)(nonvl)ammonium] [tctrakis(2-methyl-5-propyl-heptvl)aluminatel;
[(hexafluorobiphenvl)(fluoromethvl)(ethvl)ammoniumj
Itetrakis(methylpcrfiuoro- naphthvl)aluruinatcl;
[(1-fluorophcnyI)(3-ethvlheptyl)(perfluorocthvl)phosphoniuml 25
[tctrakis(octafluorobiphcnvl)boratcl:
[(I-fluorobiphcnvl)(methvl)(butvI)phosphoniumJ  Itetrabutylboratel;
I(2.5-difluoropltenvl)(heeafluorononvl)(perfluoroctltvf)phosphonium1
ItetrabutvlboratcJ; [(perfluorobiphcnvl)(nonvl)(2-methvlpcntvl)anunoniurn J
[tctrapcrfluoro- phenanthnlboratel;
I(2.3-dilluorophcnvl)(dipropyl)ammoniunij [tctrakis(perfluoro-
pyrenyl)boratcl; I(2.3-difluorophenvl)(dihc\-vl)phosphonium)
Itetrakis(perfluoro 30 pvrenvi)aluminate];
I(1-fluorophenvl)(perfluoroeshyl)(methyl)phosphoniumj Itctrakis(perfluoro-
pentylpcrfluorobiphenvl)borateJ; ((phenvl)(hexxvl)(propyl)ammonium1
[tetrakis(pentafluoro- indenyl)aluntinatel;
[(phenvl)(hexvl)(butvi)ammonium] [tctrakis(perfluoromethslperf]uoro-
naphthvl)boratel; [(phenyl)(perfluoroethvl)(hexafluorononvl)phosphordumj
[tetraperfluoro- phenanthn lboratej;
[(octafluorobiphenvi)(ethvl)(3-ethvlheprvl)ammonium] Iteuakis(hexafluoro 35
indenvl)borate];1(2,3-difluorophenvl)(perf]uoroeth)ll)(butyi)ammonium]
[tetrakis(perfluoro- pyrenvl)boratej;
[(phenyl)(2-methylpentvl)(fluoromethvl)ammonium] [tetrakis(perfluoro-
pyrenvl)aluminate]; [(2-rnethvl-6-perfluoromethyl-perf]uorobiphenyl)(2-
mcthvlpentvl)(hexvI)ammonium] Itetrakis(hexafluoroindenyl)borate];
[(3-methyl-perfluoro WO 01/42249 -46 21 MAY 204 PCTIUSOOf33590
phenvi)(3-ethvlheptyl)(butvl)arr:moniumj [tetraperfluorophenanthrvlborate);
((perfluorophenyl)(2- methylpentyl)(ethyl)ammonium[ (tetrapentylaluminate];
[(phenvl)(2-methyl-5-propyl- heptyl)(hexafluorononyf)phosphoniumj
[tetraperfluorophenylborate], I(octafluoro-
biphenyl)(methyl)(ethvl)ammonium]
[tetrakis(perfluoromethylpetfluoronaphthvl)aluminatej; 5
((2,4-difluorophenyl)(3-ethytheptyl)(propyl)phosphonium]
(tetrakis(met.hyloctafluorbiphenyl)borateJ;
((3-perfluoromethvl-trifluorophenvl)(2-methyl-5-
propyl-heptyl)(hexafluorononvl)ammonium]
[tetraperfluorophenanthrvlaluminate]; [(I-fluoro-
phenvl)(fluoromethyl)(ethvl)phosphonium] [tetrapetfluoroindenylboratel;
[(2,3-di:fluorophenyt)(2- methvlpentvl)(methvl)ammoniuntJ
Itetraoctylaluminate]; 10 ((biphcnvl)(he_Nvl)(methvl)phosphoniumI
]tetrakis(perfluorohcxvlperfluorophenvI)borate];  



[(perfluorophenvl)(ethvI)(methyl)ammonium]
[tetraperfluorofluorenvlaluminate]; [(1-fluoro-
biphenvl)(perfluoroethvi)(2-methylpentvl)ammonium] [tetrabutylboratel;
[(octafluorobiphcnvl)(2-
methvl-5-propyl-hcptyi)(hexafluorononyI)phosphoniumI [tetrapentylboratc];
I(2.4-difluoro- phenvl)(dipropy I)phosphonium] Itetrapcntvlaluminatel:
[(octafluoro I5 biphenyl)(propyl)(methvl)ammoniumj
Itetrakis(pentafluoronaphthvl)aluminatej; 1(2-perfluoro- metlty l-6-p erfl
uoro ethy i-perfluorob iph envl)(2-methv I-5 -propyl-heptyl)(pesf l uoro-
ethyl)ammonium] [tevaperfluorophenantltrylaluminatej;
[(perfluorobipltenvl)(butvi)(2- methvlpentvl)ammoniuml
[tctrakis(octafluorobipheml)boratel; ((tetrafluorophcnyl)(eUwI)(fluoro-
mcLhvl)ammonium] [tctraoctyiborate]; [N-(perfluorophenyl)pyrroliumj
(tetrakis(perfluoro 20 biphenvl)aluminatej;
[(2,4-difluorophenvl)(hexatluorononvl)(methvl)ammoniumJ (tetrakis(3-
ethvlhepty0aluminatcl;
[N-(2-perfluoromethyl-b-perfluoroethyl-perfluorobiphenyl)isoindoliniumI
[tctrakis(2-rnethvlpennl)borateJ;
((2-4-difluorophenvl)(hexafluorononvl)(hcx-vl)ammonium]
(tctrakis(perfluorobipltenvI)aluminateJ; [(1-fluorophcnvl)(cthy
l)(hexyl)phosphoniumI  Itetrakis(mcthvloctafluorbiphcnvl)aluminate[;
[N-(pcrfluorophenyl)pyrmlium) Itetranonvlboratcl; 25
1(I-fluorobiphenvl)(ethyl)(2-ntcthyl-5-propyl-hcptvi)ammoniuml
[tetrahcptvlboratej;  [(phenvl)(dinonyl)antmoniumj
[tctrakis(perfluoropyrcnvl)alunvnatej; ((biphenyl)(2-
methvlpcntyl)(prop\1)phosphonium)
(tetrakis(ethvlhcxafluoronaphthvl)aluminatel; j(3-pcrfluoro-
ethyl-trifluorophenvl)(cthyl)(propyl)ammonium] [tctnper
luoroantluacenylaluminatc1; [(2- perfluoro methvi-6-perfluoroeth-yl-peril
uorobiphenvl)(3-ethvlhcptvl)(hexafl uorononvl)ammonium] 30
Itetraoctylboratcj;
[(3-perfluoroethvl-trifluorophenvl)(fluoromethvl)(hexafluorononvl)ammoniumI
(tetrakis(ethvlhexafluoronaphthvl)boratel;
I(2,5-difluorophenyl)(3-etltvlheptyl)(2-methyl-5- propvi-heptyl)ammoniumJ
Itctraperfluorofluorenvlboratel; I(3-per(luoromethyl-trifluoro-
phenyl)(methyi)(3-ethvlhcptvl)ammoniumj
[tctrakis(perfluorohexvlperfluorophenvl)alutninate];
[(biphenvl)(fluoromerhvl)(propyl)phosphoniumj
Itetrakis(hexafluoroindenyl)boratc]; [(3 35
perfluoromethyl-trifluorophenvl)(ethyl)(methvl)ammoniuml
(tetrahextvlboratej; I(perfluoro-
phenvl)(2-methyl-5-propyl-heptyi)(butvl)phosphoniumj [tetmbutylaluminatel,
[(phenyl)(perfluoroethyl)(nonyi)ammonium]
[tetrakis(hexaflt.oronapthyl)aluminate]; ((3-
perfluoromethyi-trifluomphenyl)(ethyl)(2-methyl-5-propyl-hcptyl)ammoniuml
[tetrakis(perfluoro 21 MAY 2004 WO 01/42249 - 47  PCTIUSOOl33590
naphthyl)borate],
[(2-methyl-(-perfluoromethvl-perfluorobiphenvl)(perfluoroethvl)(3-
ethvlheptvl)anunoniumj Itetrakis(perfluoronaphthvl)aIuminatel
[(hexafluorobiphenvl)(perfluoro- ethvl)(hexaffluorononvl)phosphonium]
[tctrakis(pentafluoronaphthyl)borate]; 1(2.3-difluoro-
phenyl)(propyl)(ethvl)phosphoniumJ [tetraheptylaluminate];
[(3-perfluoroethyl-tr'ifluoro 



5 phenyl)(hexyl)(perluoroet}tyI)ammonium]
[tctrakis(pentatluoronaphthyi)borate]; j(biphcnyl)(2-
methvlpent}I)(nonvl)phosphoniumj
[tetrakis(pcrfluorohexylperfluorophenvl)borate]; [(octafluoro-
biphenvl)(fluoromethyl)(nonvl)arnmonium]
[tetrakis(methviperfluoronaphthvl)aluminatei; [(3-
perfluoroethvl-trifluorophenyl)(perfluorocthv1)(2-methvlpentvl)ammoniumj
[tetrakis(perfluoro- biphenvl)boratel;
[(2-methyl-0-perfluoromethvl-perlluorobiphenvl)(2-methyl-5-propyl 1{1
heptyl)(methvl)phosphonium] [tctrakis(methvloctafluorbiphcnvl)aluminate :
[(2-mcthvl-6- perfluororncihy!-periluorobiphcnyl)(cthv])(2-methvlpcntvl
)phosphonium j  [tctrakis(methylperfluoronaphthvl)aluminatcj;
[(3-pcrfluorontethvl-trifluorophenvl)(hexafluoro-
nonvl)(metltyl)phosphoniuml Jtetraltextvlboratcl; i(biphcnvl
)(butvi)(fluoroniethvI)ammonium] I
tetrakis(pcrfluoropentylpcrfluorobiphenvl )alununatc I: I (2,5-difluoro 15
phenvl)(propyl)(hexvl)ammonium] Itctrakis(pentafluoroindenvl)boratej;
I(phcnyl)(hcxafluoro- nonyl)(propvl)ammonium] [tctrapentylboratcJ;
I(hexa(luorobiphenyl)(fluoro- nlethyl)(butvl)phosphonium]
Itctrakis(octafuorobiplienyl)alurninatcl; j(1-fluoro-
biphenvl)(metltvl)(fluoromethvl)arnmoniurn]
Iictrakis(pentafluoronaphthyt)boratcI [(phenyl)(2- methv1-5-propel-heptyl
)(nonvl)phosp}tonium I I t etrakis(licptafluorofluorent/1)alu minate I; 20
I(tctralluoropbcnvl)(propyl)(ethyl)phospltonium] [tetrapentyIaluminatc];
1(2,5-difluoropltenvi)(3- ethylheptyl)(propyl)ammoniurnI
Itctrahextylaluminatel; [(tetrafluorophenyl)(ethvl)(perfluoro-
ethvl)ammoniunt] [tctrakis(hcxafluoronapthvl)boratc]:
[(octafiuorobiphenvl)(dibutvl)ammoniunt]
[tctrakis(perfluoronaphthvl)aluminate ;
[(2.4-difluorophcnvl)(nonvl)(mcthvl)ammoniumI
[tetrakis(hcxafluorononyl)aluntinaicl;
IN-(3-perfluoromethvl-trifluorophcnvl)pipcridiniuntI 25 [tctr;
skis(mcthvloctalluorbipltcnvl)aluniinatc];
I(pcrfluorophcnv])(fluoromcthyl)(pcrfluoro- cthvl)ammonium]
Itctrakis(pcrfluoromctlnlpcrfluoron;tphthvI)boratcl: [(octafluoro-
biphenvl)ptcxvl)(perfltioroctltvl)atnmoniuml
Itetrakis(pcntafluoronaphthv])aluminatc I:  I(hex;
tiluorobiphcnvl)(dinonvt)ammoniutnI [tctrabutvlboratej; [(2,4-di
1uorophen}1)(2-methvl-5- propyl-hcptyl)(butyl)ammoniumJ [tctrapentyiborate
I I(pcrfluorophcnvl)(butvl)(hexafluoro 30 nonvl)ammonium]
[tetrakis(heptafluorofluorcnvl)borttcI: [(octafluorobiphenyl)(2-
methytpentvl)(fluoromcifn'l)anunoniurn]
[tctrakis(octafluorobiphenvl)borate]; I(hexafluoro-
biphenvl)(propyl)(ethvl)ammoniuml itctrakis(3-ethvlheptvl)aluminate]:
[N-(hexafluoro- biphcnvl)phosphindoliniuml
[tetrakis(2-metltvl-5-propel-lteptvi)aluminatel: I(tcirafluoro-
phcnyl)(dipropvl)phosphoni um I
Itetrakis(perfluoropentylperfluorobiphenvl)borate]: I (perfluoro 35
phenv1)(di2-methyl-5-propel-heptyl)ammonium]
[tetr-skis(perfluorobiphenvl)aluminate];
[(phenvl)(3-ethvlheptyl)(2-methylpentvl)ammonium]
[tetrakis(perfluorobiphen),!)aluminatej; [N-
(perfluorophenyl)phosphindolium] [tetrakis(pentafluoroindenvl)alurrrinate];
[(3-methyl-perfluoro-
phenvl)(2-methyl-5-propel-heptyl)(fluoromethyl)ammonium]
{tetrakis(perfluoroethylperfluoro WO 01/42249 - 48  



21 MAY 2004  PCTIUS00/33590 biphenvl)borate];
[(1-fluorophenvl)(difluoromethvl)ammonium] lietrakis(perfluoro-
pvrenvl)borate]; [(phenyl)(2-methyl-5-propyl-heptyl)(nonvi)atnmonium]
[tetraheptylboratel; [(3-
perfluoroethvl-trifluorophenvi)(dimethvl)ammonium]
[tetrakis(perf]uoromethylperfluoro- naphthvl)boratej;
[(2.4-difluorophenyl)(2-methyl-5-prop_yl-heptyl)(butvl)ammoniumJ
[tetrakis(2 5 methyl-5-propyl-heptyl)aluminate];
[(perfluorobiphenyl)(nonvl)(he.vl)ammonium]
[tetraperfluorofluorenvlaluminatel;
[(biphenyl)(methyl)(hexafluorononvl)ammoniuml
Itetrakis(hexafluorononvl)aluminate]; [(3-methyl-perfluorophemv
I)(dipropyl)ammoniumI  [tetrakis(petfluorobiphenvl)borateJ;
[(1-fluorobiphenvl)(3-ethylhepnyl)(nonvl)ammonium]
Itetrakis(perfluoromethylperfluoronaphthyl)aluminate];
[(1-fluorobiphenyl)(3 Itf ethvl]tepivl)(ethvl)ammoniumJ
[tetraperfluorofluorenylboratel; [N-(2.5-difluoro- phenvl)pyrrolonium]
[tctrakis(perfluoropyrcnyl)borate]; [(p erf1uorophenvl)(perfluoro-
ethvl)(hexafluorononvl)phosphonium] [tetrakis(perfluoropyrenvl)aluminate];
[(1-fluoro- biphenvl)(ethvl)(nonvl)phosphoniuml
[tetrakis(pcrfluoronaphthyl)boratel; j(3-perfluoroethvl-
trifluorophenvl)(nonvl)(propvl)amrnoniumI [tetrapentylborate];
[(3-perfluoromethvl-trifluoro 15
phenyl)(2-methvtpentyl)(3-cthvlheptvl)anunoniurn)
(tetrakis(3-ethviheptyl)aluniinate]; f (3-
pcrfluoromethvl-trifluomphenvl)(2-methyl-5-propyl-heptyl)(nom-I)phosphon.i
um] Itctrapcrfluoro- iadcnvlaluminatel:
[(biphenvl)(2-methy1-5-propyl-heptyl)(propyl)phosphoniumj
Itetraoctylboratcl: [N-(2.4-diiluorophenyl)phosphindolinium]
[lctrtkis(hexafluoro- indenyl)aluntinate];
[(2-perluoromethvl-6-pcriluoroethyl-perfluoro 20 biphenvl)(
methyt)(butvl)amntonium] [tetrakis(perfluoropyrcnyl)boratel;
[(3-perfluorocthyl- trifluorophenvl)(ethvl)(3-ethvlhcptyl)anunonium]
[totrakis(3-ctlhvlheprvl)borate l; [(1-fluoro- pheny
l)(perfluoroethvl)(mcthvl)phosphoniumJ [tetranonvlaluminatej;
[(]-fluorophenvl)(fluoro- rnethvl)(pcrfluoroethvl)phosphoniumI
[tctrakis(3-cthvlhcptyl)aluminatcj; [(pcrfluoro-
phenvl)(nonyl)(2-methvlpentvl)ammonium!
[tetrakis(perfluoromethvlpcrfluoronaphthvl)boratcI; 25 [(b
iphem1)(propyl)(2-methyl-5-propyl-Iteptvl)phosphonium] Itetraheptvlborate
1. IN- (phenvl)phosphindoliuml [tctrakis(teptafluorofluorcnvl)aluminare]:
[(3-perfluoromethvl-trifluoro- phenvl)(propvl){hcxafluorononyI)ammonium]
Itetrakis(hcxafluoro indcnyl)aluminate]; [ (tetrafl uoroph env l)(perfl
uoroethyl) (ethyl )am moni um I I tetra kis(p erfl uorob i phcm. I )al u mi
nat e J  [(perfluorophenvl)(2-methvipentvl)(nonyl)ammonium]
[tctrakis(Iteptatluorofluorenyl)borateI:  30
[(octafluorobiphenv!)(fluoromethvl)(propyl)ammoniumj
[tctraperfluoroantliracenvlboratcl;
[(octafluorobiplienvl)(2-methylpentvl)(propyl)phosphoniumI
[tetrakis(2-methvlpentvl)aiuminatel;  JN-(2,3-difluorophenvl)pvrroliunnI
Itetraoctylaluminatci; ](biphenvl)( ethyl)(nonvl)antmonium!
]tetrakis(octafluorobiphenvl)boratel;
[(I-fluorobiphenvl)(2-methv]-5-propyl-hcptyl)(fluoro- methvl)phosphoniumJ
Itetraperfluoroindenylborate]; 1(3-perfluoromethvl-trifluoro 



35 phenyl)(propy !)(3-ethylheptyl)aminoniumJ Itetraoctylboratel;
[(hexafluorobiphenyl)(2-methyl-5- propyl-heptyl)(3-ethvihcptyl)ammoniumj f
tetrakis(pentafluoroindenvl)boratel; [(2.3-difluoro-
phenvl)(hexafluorononvl)(ethvl)ammonium]
[tetraperfluorophenanttu-vlaluminate]: [(2,4-difluoro-
phenvl)(3-ethvlheptyl)(butvl)phosphoniumj [tetraperfluoroindenylborate];
[(phenvl)(2-methyl-5 WO 01/42249 - 49  21 MAY 2004  PCTTUS061$ i
propel-heptvl)(hexyl)ammoniumj [telrakis(hesa luorononyl)alunvnate!;
[(3-perfIuoroethvl- trifluorophenvl)(hexafiuorononvl)(propvl)ammonium]
Itetrakis(ethylhexafluoronaphthvl)boratel;
[(1-fluorobiphenyl)(2-methyl-5-propel-heptyl)(ethvl)ammonium]
[tetrakis(2-methvlpentvl)boratel;
((perfluorobiphenvl)(3-ethN,theptvl)(prop),l)antmoniumj
Itetraperfluoroindenviboratel; [(perfluorn 5
phenvi)(propvl)(pcrfluoroethv])ammoniuml
[tetrakis(3-cthvlheptvl)alurninate]: [(2-methyl-6-
pert]uoromethyl-perfluorobiphenvl)(dipropyl)ammoniumI
Itetraheptvlaluminate]; [(2-perfluoro-
methvl-6-perfluoroethyl-perfluorobiphenvl)(hexvl)(nonvl)ammonium]
Iteirakis(2- rnetJtvlpentvl)afuminatel; [(1-fl
uorobiphenvl)(2-methv]-5-propyl-heptyl)(ethyl)ammoniumj
[tetrakis(perfluorohexvlperfluorophenvl)aluminatel; [(2,4-difluoro I0
phenvl)(cthvl)(propy l)ammoniumI (tetrakis(heptafluorofluorenvl)boratcl;
[(3-pcrfluoromethvl- trifluorophcnvl)(nonvi)(cthvl)ammoniuml
Iietrahe_xtylboratel; I(1-fluorobiphcnyl)(pcrfluoro-
etlrvl)(Itexafluorononyl)ammoniuml (tetraoctylaluminatej;
[(2.3-difluorophenvl)(butyl)(fluoro- ntethvl)ammonium] Itetr
kis(2-methvlpentvl)boratcl; [(2-pcrfiuoromethvl-(-pcrfluorocthvl-
perfluorobiphenyl)(pcrfluoroethyl)(hcxvl)ammoniumI
(tctraperfluorophenvla]uminatel; [(2,3- 15
difluoropltcnvl)(hcxafluorononyl)(butvl)ammoniuml Itctrabutylborntcl;
I(hexafluoro biphcnvi)(etlivl)(2-methyl-a-propyl-hcptyl)ammoniu ml
[tetrabutylaluminatel; 1(2,3-difluoro-
phenvl)(3-cthvlheptvl)(hexvl)phosphoniuml [tetra
kis(pcrfluoropcntylperfluoro- biphcnyi)aiuminatcl;
l(3-pcrfluoroethyl-trifluorophcnvl)(hexafluorononvl)(propyl)ammoniuml
[tctrakis(hexafluoronapthyi)boratcl; [N-(perfluorophenvl)pipcridiniuml
(tetraoctylboratel; 20 [(perfluorophcnvl)(2-methvipentyl)(cthvl)ammonium]
Itctrakis(octa#luorobiphenyl)boratel, [(3- p erfluorocthvl-tri
fluorophenyl)(buty t)(2-m ethylp enty l )p hosphon ium j
[tctrakis(methvioctafluorbiphcnvl)aluminatel;
[(2_4-difluorophcnvl)(2-methyl-5-propvl- heptyl)(propvl)arnmoniuml
[tctrakis(pcrfluoropvrenvl)aluminatcl; I(2,3-difluorophcnvl)(cth),l)(3-
cthvihcptvl)ammoniuml jtctrskis(hc_xafluoroindcnvl)aluminatcl, [(
pcrfluorophenvl)(di2-methyl-5 25 propyl-hcptyl)anunoniuml
ltetrakis(hcxafluoronapthvl)aluminatcl; [(3-meth)yl-perfluoro-
phenvl)(di3-ctltviheptyl)ammoniuml Itclrakis(hexafluorononvl)aluminatcl_
[N-(pcrfluoro- phenyl)indoliumj Itetrakis(hexafluorononvl)aluminatcl;
[(octalluorobiphenvl)(hcxafluorononvl)(3- ethviheptvl)phosphoniumj
(tetrakis(3-elhvihcptyl)boritel; [(perfluoro- 



phenvl)(dicthyl)phosphoniuntl ltctranonvlboratel;
IN-(1-fluorobiphenyl)pvrroloniurnI 30 Itetr kis(perfluoronaphthvl)borateI;
[(2.4-difluorophenvl)(3-ethyl heptvl)(2-meth yl-5-propy i- heptvl)ammoniuml
Itctrakis(pcrfluorohexvlperiluorophenvl)boratcl; I(hexafluoro-
biphenvl)(metlrvf)(fluoromethyI)ammoniuml
[tetrakis(hexafluoroindenvl)alurninatel; [(2.5-
difluorophenvl)(fluoromcthvl)(2-rnethvl-5-propyl-hcptvl)phosphoniuniI
Itetranonylboratel; I(2-
perfluoromethv]-O-pcrfluoroethvl-perfluorobiphenvl)(hexyl)(2-methvlpentvl
)ammonium I 35 [tetraoctvlaluntinatel;
[(perfluorophenvl)(3-ethvlheptyl)(fluoromethvl)phosphoniumj
Itetranonvlboratej; [(tetrafluorophenvl)(ethyl)(hexyl)ammoniuml
[tetraperfluorophenylboratej;
[(2,3-difluorophenv1)(difluoromethvl)arrtmoniuml
(tetrakis(pentafluoronaphthv])boratel; I(1-
fluorophenyl)(propyf)(hexyl)ammonium]
[letrakis(perfluoropentvlperfluorobiphenvf)boratej; ((3 WO 01/42249 -50 21
MAY 2004  PCTIUSOO/33590 perfluoroethyl-trifluorophenyl)(
methyl-5-propyi-heptyl)(hexafluorononvl)phosphonium]
Itetrakis(octafluorobiphenvl)aluirtinatel;
[(2-periluoromethyi-6-perfluoroethvl-perfluoro-
biphenvl)(fluoromethvl)(perfluoroethyl)ammoniumJ
[tetrakis(pentafluoronaphthvl)aluminatej: 1(3
mcthyI-perfluorophenvl)(he..xafluorononvl)(perfluoroethvl)phosphonium]
[tetraperfluoro- 5 indenvlalurninate); [(2,
i-difluorophenvl)(propyl)(butyl)ammonium] [tetrakis(pentafluoro-
indenyl)afuminatel; IN-(3-perfluoroethyl-trifluorophenvl)pyrroiidinium] [t
etraoctvlaluminate];
[(2-methyl-G-petfluoromethyl-perfluorobiphenyl)(dihexyl)phosphonium)
[tctrakis(perfluoro- methvlperfluoronaphthvl)boratel;
[(3-perfluoromethyl-trifluorophenvl)(2-methyl-5-propyl-
heptvl)(butvl)phosphonium]
[tetrakis(perfluoropentylperfluorobiphenvl)borate]; J(2-perfluoro 10
tnethvl-Ci-perfluoroethyl-peri7uorobiphenvl)(ethyl)(hexaf3uorononvl)phospho
niumJ  [tetraperfluoroantluacenylaluminatel;
[(I-fluorophcnvl)(diluoromelhvi)anunoniumj  [tetrapcr
uoroindenvlaluminatcJ. [(biphcnvl)(3-ethvlheptvl)(tluoromelhvl)ammonium]
[tctrakis(perfluoropentvlperfluorobiphcnvl)boratc];
I(phenvl)(methvl)(periluoroethvl)ammoniuml
Itctraperfluorophcnanthrvlboratcj-1(2.5-difluorophenvl)(hexyl)(nonvl)pltosp
honiumJ 15 [tetrakis(methvloctafluorbiphenvl)alumirtatcl;
[N-(I-fluorobiphenvl)pyrroluml Iictraoctvlboratel;
[(perfiuorophenyl)(hcxyl)(propyl)ammonium] [tetrahcptvlaluminatcI;
[(biphenvl)(hexvl)(2- methvi-5-proPel-heptyl)ammonium1
[tetraoctvlalurninatel; [(2.5-dilluorophcnyl)(perfluoro-
ethvl)(2-methvipcntvl)phosphoniumj
[tctrakis(2-methyl-5-propyi-heptvl)aluminatel. [(3-methyl-
perfluorophenvl)(2-methylpentvl)(mcthvl)ammoniumj
[tetra.kis(pcrfluorocthylpcrfluoro 20 biphenvl)aluminatcl;
[(biphenvf)(methyl)(nonvl)ammoniumI [tctrakis(perfluoro-
naphthvt)aluminate[;
[(octalluorobiphenvl)(methvl)(hexafluorononvi)ammonium]
[tetraocnvlaluminate]; [(tetrafluorophenvl)(nonvl)(butvl)anunonium]
[tetrakis(methylperfluoro- 



naphthvl)aluminatc]; [(periluorophcnyl)(hexvl)(nonv ()ammonium]
[tctrakis(2- methvlpcntvl)boratrl;
[(3-pcrfluoromcthvl-trifluoropheavl)(2-methyl-5-propyl 25
heptyl)(butyl)phospltoniuml Itct aoctyIbor tcj:
I(2-methyl-6-pertluoromcthvI-perfluoro-
biphenv!)(2-methvlpcntvl)(propvl)phosphonium]
lictrakis(perfluoromethvlperfluoro- naphthvl)boratel;
J(biphenyl)(2-methyl-5-propyi-heptvl)(2-metltylpentyl)ammoni um]
[tetrakis(perfluoronaphthvl)alutninatcl;
[(2.5-difluorophenvl)(dimcthvl):rmmonium]
[tetrakis(perluoropyrenyl)aluminatel;
[(2-perfluoromethvl-6-perfluoroethyl-perfluoro 30
biphenvl)(pcrfluoroethyl)(ethvl)phosphoniumJ
[tetrakis(2-methyl-5--propel-heptyl)aluminatel; 1(2-
perluoromethvl-6-periluoroethvl-periluorobiphenyl)(methvl)(2-methyl-5-propy
l- heptyl)ammonium] Itetrakis(hexafluorononvl)boratcl;
[N-(octafluorobiphenvl)pyrmlonium]  Itetrahextvlaluminate];
[N-(biphcnvl)pyrrolidiniumj Itetrtkis(perfluoroetltvlperfluoro-
biphenvi)aluminate]; [(1-fluorophenvi)(methyl)(ethvl)phosphonium]
[tctraoctylaluminate]; [(2.3 35 difluorophenyl)(propyl)(hexyl)phosphonium]
[tctrakis(pentafluoroindenyl)aluminate]; (N-(I-
fluorobiphenyl)isoindolinium) [tetrakis(perfluorometh'
lperfiuoronaphthvI)borate]; I(perfiuoro- biphenvl)(ethyl)(butvl)ammonium]
Itetrabutylborate]; [(perflr.orobiphenvl)(2-
methylpentvl)(nonyl)phosphonium] (tetrakis(methyloctafluori
tiphenvl)aluntinate); 1(3-methvl WO 01/42249 -51 2 1 MAY 2004
PCTIUS00133590 perfluorophenvl)(dinonvl)ammonium]
[tetrakis(metliylperfluoronaphthvl)aluminateI: [(I-fluoro-
biphenvl)(hena.fluorononvl)(perfluoroethvl)anunonium]
[tctraoctvlaluminateJ; [(hexafluorc-
biphem1)(ethvl)(2-methyl-5-propel-kept}1)ammonium]
[tetraperfluorophenandimIboratel;
[(perfluorophenyl)(3-ettiythcptvl)(nonvl)ammonium]
[tetraperluoroanthtacenvlalununateJ; [N 5 (2,5-difluorophenvl)indoliniumj
[tctrakis(methvlperfluoronaplithyl)aluminate : hexafluoro J[{
biphenvl)(3-ctlivllieptyl)(hexvi)phosphonium] Itctrapentylalurninatel:
[(3-perfluoroethyl-trifluoro-
phenyJ)(2-methvl-5-propvI-heptyl)(mctli_vl)phosphoniuml
[tetrakis(pentafluoroindenvl)boratel;  [(Phcnv 1)(ethyl)(2-methv 1-5-propy
1-hepty I )phosphotiium I ltctrakis(2-methy1-5-propyl- heptyl)boratej;
[(perfluorophenvl)(perfluoroethyl)(fluoromcthvl)ammonium]
IIetrakis(pentafluoro 10 indcnvl)aluniinatcJ:
[(2-nietlivl4i-pert]uoronietli)'1-pertluarobiphcnvl)(fluoromcthyl)(2-
methvlpcntvl)ammoniumj ltcuapcrfluorophenanthn'lboratej;
[(hcxafluorobiphenvl)(dihcxafluoro- nonvl)ammoniumj
[ICtrakis(pcrfluorometlivlperfluoronaphdivl)aluminatel;
[N-(2-perfluorornethyl- b-pertluorocthvl-perfluorobiphcnvl)pyrroliuml
[tctriperfluorophenanthrvlalurninatcj; [(2,5
difluorophenvl)(perfluoroctliyl)(fluoroinctlivl)anunoniumI  15
[tetrakis(methvloctafluorbiphcnvl)boraic]: [(2,4-difluorophcnv1)(perfluoro-



ethyl)(cthvt)pl1osphoniu1nJ ltctraperfluorofluorenvlboratcl:
[(tctrafluorophcnyl){licxafluoro- nonvI)(butvl)pliosphoniuml
[tctrapcrfluorophenantlu.laluminatc[; [(ICaafluorophenvl)(2-
niethvlpcatt1)(Ircxvl).unmoniunr[ Jlctrakis(3-cthvlhcptvl)boratcI:
(biphcnvl)(nonvl)(prop)'I)ammoniuniI
[tctrakis(pentafluoronaplithvl)boratcj; [(3-pcrfluoromcthyl 20
trifluorophenvi)(3-ethyl]ieptyl)(2-nicthvlpentvl)amnioniumI
[tetrapentvlboratej; I(teu-a.fluoro-
phenvl)(3-c11nIlicptyl)(2-methyl-5-prop),I-Iteptyl)ammoniuml I
tetrakis(pcrtl uoromcthvlpcrfluoro- naphthyl)boratcJ;
1(2-methyl-0-pert]uoromcih_yl-perfluorobiphenyt)(meth)yl)(he_x-x
I)amrnoniuml  Itetrakis(pernuorobiphenvl)borateJ: I(tct
atiuorophcnv])(hexvl)(fluoromeLhvl)phosplionium I
Itctrapcrfluoroindenvtboratcl:
[N-(2-pcrfluoromethyl-6-perfluoroethyl-perfluoro 25
biphenyl)phospliapvrrolidiniunil ltctr;ikis(3-ethvllieptyl)boratej;
[(phcnvl)(ethyl)(2- tncthylpcntyl)phosphoniumJ
[tctraperfluorofluorcnytalurriinatcl: [(phcnyl)(pcrflucro-
ethvl)(inethvl)arrtnionium J I 1ctrakis(2-methyl-5-p ropy I-hcpty])borate1:
[N-(3-pcrf1uoron3ethv1- trifluoroptienyl)phosphindoliniuin
[tctrakis(2-tnetttvl-5-propvI-heptyl)borate]: [(2.3-difluoro-
phenvl)(di2-methvipcntvl)arnmoniumJ
Itetrakis(ethvlliexafluoronaphtlivl)borate]; [(2,3-difluoro 30 ph
en)I)(fluoromctlivl)(butvl)amnionium]
[tctrakis(perfluorobiplicnyI)aluminatel: [(2.5-difluoro-
phenvI)(3-cdivlheptv1)(hexvl)ammoniuniI
Itctrakis(perfluorobiphenvl)aluminatc]; I(hcxafluoro-
biphenvi)(hexyl)(nonvl)phosphonium[ [tctraperfluoroantliracenylaiuminate[;
[(2-perfluoroinethyl-
f>-perfluorocthvI-perfluorobiphcnyl)(perfluoroethyl)(propyI)anunoniumI
[tctrakis(cthyIlicxafluoro- naphtJivl)boratel:
[(3-methyl-perfluoroplienyl)(propvl)(fluoromethvl)ammoniuniI 35
[tetrakis(methyioctafluorbiphenyl)boratel; [(2-methyl_6
pcrfluorometlivl-perfluoro- biphenyl)(hexa
Iuorononvl)(3-ethvlheptvl)ammonium] ltetrabutvlaluminatej; [(1-Iluoro-
biphenvl)(3-ethytheptyl)(herafluorononyI)phosphoniuml [tetrabutvfborate];
[(2.4-difluoro- phenvl)(butyl)(3-ethvtheptvI)phosphonium)
[tetranonvlborate]; I(2, l-difluorophenvl)(diperfluoro WO 01/42249 -52 21
MAY 2004  PCTIUSOO/33590 ethvl)phosphoniuml
Itetrakis(pentafluoroindenyl)botate1: [(1-fluorobiphenvl)(nonyt)(2-
methvlpentvt)ammonium] [tetrakis(pentalluoronaphthvl)aluminate];
[(perfluorophenyl)(fluoro- methyl)(perfluoroethvl)ammoniumJ
Itetrakis(ethvlhexaf]uoronaphth_yi)borate]; [(1-fluoro-
biphenvl)(fluoromethvl)(2-methvlpentvl)phosphoniu m]
ltetrakis(pentafluoroindenvl)aluminatel; 5
[(perfluoropheztvl)(prop),l)(2-methyl-5-propyl-heptyl)ammonium]
Itetrakis(pentafluoro- indenyl)aluminatel;
[(2.3-difluorophenvl)(2-methyl-5-propyl-heptyl)(ethy1)ammonium]
[tetraperfluorophenvlaluminate);
[(2.5-difluorophenyl)(fluoromethvl)(ethvl)ammonium]
[tetskis(perfluoroethylperfluorobiphenvl)borate];
1(3-perfluoroethyl-trifluorophenvl)(nonyi)(2 methvlpentyi)phosphonium]
[tctrakis(hexafluoroindenvl)borate]; [N-(1-fluorophenvl)pyrrolonium]  



IU Itetraoctvlaluminatel;
[(1-fluorophcnvl)(nonvl)(perfluoroethvl)phosphonium] [tetrakis(perfluoro-
methvlperfluoronaphthvl)alunvnate);
[(3-perfluoroeth_yl-trifluorophcnyl)(fluoro methvl)(ethyl)ammonium]
[tetrakis(perfluoropentvlperfluorobiphenyl)aluminate]; I(perfluoro-
biphenvl)(hexafluorononvi)(pcrfluoroethyl)anunoniumI
[tetraperfluoroanthracenvlboratc 1:
[(hexafluorobiphenvl)(prop_yl)(fluoromethy1)ammonium]
lief.raids(pcntafluoroindenvl)aluniinate]: 15 1(1-fl
uorophenvl)(dihcxafluorononvl)ammonium]
Itetrakis(pentafluoronaphth),l)aluminatcl; [(3-
perfluoromethvl-trif]uorophcnyl)(3-ethvlhcptyl)(2-metltvipentyl)ammonium]
Itctmkis(pcrfluoro- biphenyl)alutninatel;
[(2.3-dilluorophcnvl)(fluoromethvi)(2-methyl-5-propyl-hcptvt)ammonium]
Itetrakis(perfiuoronaphthvl)boratc];
[(1-fluorophenvl)(2-methvlpentvl)(propyl)phosphonium]
[tetraperfluorofluorcnvlboratcl;
1(1-fluorobiphenyl)(2-methyl-5-propyl-heptvl)(ethvl)antmoniumj 20
Itetraperfluorofluorcnvlborate];
I(1-fluorobiphenyl)(hesvl)(ethvl)phosphonium] Itetraperfluoro-
fluorcnylboratc]; ((perfluorophcnvl)(propyl)(nonvl)anunonium]
[tetrakis(perfluoro- biphenvl)aluminatel;
[(1-fluorophenyl)(nonvl)(hexafluorononvl)phosphonium] [tetraperfluoro-
1luorenvlaluminatel: 1(I-fluorophenyt)(hexvI)(fluoromethvl)ammoniurnI
[tctrakis(hcptafluoro- fluorenyi)aluminatel:
[(perlluorobiphcnvt)(butyl)(pertluorocthvl)ammonium] 25
[tetrakis(pentafluoronaphthvl)boratcl;
1(2.S-difluorophcnyl)(2-methyl-5-propyl-hept),])(2-
methylpentvl)phospltoniuml Itctrapcrfluoroantttracenvlaluminatc];
1{2-methyl-0-perfluoromctlivl-
perfluorobiphenvl)(hexafluorononvl)(butvl)ammonium1 [tctraoctvlaluminate];
[(3-pcrfuoroethvl- trifluorophenv1)(ethvl)(hesafluoro nom1)ammoniumI
Itetrakis(pcntaf]uoronaphthvl)aluminate] ;
[(1-fluoropltenyl)(methvl)(hcxvl)phosphoniumj
Itetraperfluoroindenvlaluminatel; 1(I-fluoro 30
biphenyl)(nonyl)(2-methyl-5-p ropy I-h ept),l)phosphonium]
[tetrakis(Iteptafluorofluorcnvl)boratel;
1(3-perfluoromethvl-trifluorophenvl)(ethvl)(3-ethvlhept),l)ammonium]
[tctrahcptylboratel;  I(perfluorophenyl)(propvl)(hexyl)phosplionium]
Itetrakis(pentafluoronaphthvl)boratel; [(3-methvl-
perfluorophenvl)(2-methvlpentvl)(fluoromethvl)ammonium]
Itetrakis(perfluoroethvlperfluoro- biphenyl)aluminate];
[(octafluorobiphenvl)(3-ethylheptyl)(perfluoroethvl)phosphoniumI 35
ltetrakis(perfluoroethylperfluorobiphenvl)borate];
[(2-perfluoromethyl-6i-perfluoroethyl-perfluoro-
biphenyl)(nonyl)(propyl)phosphonium]
[tetrakis(perfluoroethylperfluorobiphenyl)boratel; [N-(I-
fluorobiphenyl)pyrrolium] Itetranonylborate];
[(hexafluorobiphenvl)(hexafluoro- nonyl)(nonyl)phosphonium)
[tetraheptvlborate]; [(hexafluorobiphenvl)(di2 2 1 MAY 2004  WO 01/42249
PCTIUSOO/33590 - 53  methylpentvl)phosphonium]
[tetraperfuorophenvlalurninatcj; [(phenyl)(difluoro- methyl)phosphonium]
[tetrakis(perfluoromethvlpertluoronaphthvl)borate]: [(3-methvl-perfluoro-
phenvl)(3-ethvlheptvl)(methvl)ammoniumj [tetraheptvlboratc];
](perfluorobiphenvl)(fluoro- methvl)(hexafluorononvl)ammonium]
[tetrapentvlboratel; [(3-perfluoroethvi-trifluorophenyl)(3 



5 ethvlheptyl)(methyl)ammonium] [tetrakis(perfluoronaphthvi)borate];
[N-(perfluoro- biphenvl)pyrrolidinium] [tetraperfluorofluorenvlborate];
[(octafluoro- biphenvl)(butvl)(ethvl)ammonium] [tetrabutyiboratel;
[(3-methyl-perfluoro- phenvl)(buty l)(methvl)ammonium] [tetrapentylborate];
[(3-perfluoromethvl-trifluoro- phenvl)(ethvl)(melhyl)ammonium]
[tetrakis(2-methyl-5-propyl-heptyl)borate]; [(2,5-difluoro I0
phenvl)(nonvi)(ethvl)ammoniumI
[tetrakis(mcthvloctafluorbiphenvl)aluminatcI: [(2-methyl-6-
perfluorometlrvl-perfluorobiphenvl)(hexalluorononyl)(fluoromethvt)ammonium[
[tetraperfluoro- phenvialuminatel; [(2-methyl-6-perfluoromethyl-p
erfluorobiphenvl)(dibutvl)ammoniumj
[tetrakis(perfluorocthvlperfiuorobiphenyi)boratel;
[(3-perfluoromcthvl-trifluoro- phenvl)(dihexvl)ammonium]
[tctrapentylaluminatej: [N-(2,3-difluorophcnvl)phosphindoliuml I S
Itetrakis(licxafluoroindenvl)aluminatej;
[(phenvl)(3-ethvlhcptvl)(nonvl)phosphonium]
]tctraperfluorofluorcnvjboratel;
[(1-fluorophenvl)(fluoromethvl)(hexafluorononyt)ammonium]
Itetrabutylaluminatc];
[(3-pertluoroethyl-uifluorophcnvl)(fluoromethvl)(non_yl)ammoniuml
[tetrakis(pcrfluoronaphthvl)boratcl;
[(3-perfluoromcthtvl-trifluorophenyl)(fluoro- methvl)(mcthyI)phosphonium]
Itctraheptylaluminate]; [(3-perfluoromethyl-trifluoro 20
phenvl)(ethyl)(3-ethvlheptvl)phosphonium]
[tctrakis(2-methyl-5-propel-heptyl)boratcj; [(2,3-
difluorophenyt)(ethvl)(2-methyipentvl)ammoniurn]
[tetrakis(2-methyl-5-propyl-hcpt3I)aluminate];
[(2,4-difluorophenvl)(2-nmethvl-S-propel-heptvl)(propyl)ammonium]
[tctrakis(mcthvloctafiuorbiphcnvl)borate];
[(1-fluorobiphenvl)(mcthvl)(butyl)ammoniumI
[tetrakis(perfiuorobiphenvl)ajuminatel;
[(biphenyl)(3-ethvllteptvt)(hexyl)ammoniumj 25
]tetraperfluorofluorenvialuminatc];
[(1-fluorophenyl)(cthvl)(propyl)phosphoniumI  Itetraoctvlaluntinatc]:
[(phenvl)(dinonvl)ammoniuml [tetrakis(3-ethvlheptvl)boratel: I(pcrfluoro-
biphcnvl)(etJtvt)(2-methyl-5-propel-hcptvl)phosphonium]
[tetrakis(perfluoropcntvlpcrfluoro- biphcnvl)boratcl;
[(biphcnvl)(methvl)(hexafluorononvl)ammoniuml [tetrakis(2-methyl-5-prop3yI-
heptvl)aluminate]; [(phenyl)(butyl)(2-methyl-5-propel-heptvl)amrnonium]
[tetrakis(perfluoro 30 hexy1pcrfluorophenN.I)borate]:
[(biphcnvl)(hexafluorononvl)(ltexvl)phosphonium] [tctrapcrfluoro-
indenvlborate];
[(tetrafluorophen_vl)(2-methyl-5-propyl-hept),l)(nonvl)phosphonium]
ltetraperfluoroindcnylaluminatej;
[(hexaf]uorobiphenvl)(pcrfluoroethvi)(nonvl)phosphoniuml
[tetrakis(perfluoroethylperfluorobiphenvi)aluminatel;
1(2,3-ditluorophenvI)(dibutyl)ammoniumI [tetrakis(perfluoropvrenv
l)boratel; [N-(1-Iluorophenvi)pyrroloniumj [tetrakis(perfluoro- 35
biphenvl)borate]; [(biphenvl)(hexafluorononvi)(hexyI)phosphoniumj
[tetrakis(methvloctafluorbiphenvl)aluminate];
[N-(tetrafluorophenvl)pvtrolium] [tetraperfluoro- anthracenylborate];
I(2.3-difluorophenyl)(propyl)(hexvI)ammoniuml Itetrakis(pentafluoro-
indenvl)aluminatej;
[N-{2-pert]uoromcthvl--6-perfluorocthvi-perfluorobiphenvl)pyrroionium] WO
01/42249 -54 



21 MAY 2004  PCT/US00/33590 [tetranonylboratel;
[(2,4-difluorophenyl)(buty1)(nonvl)phosphonium] [tetraperfluoro-
anthracenviborate]; [(perfluorohiphenyt)(butyf)(methvl)ammoniuml
[tetranonyiborate];  l(tetra#luorophenvl)(hexvl)(methyl)ammonium]
[tetraoctylboratel; [(1-fluorophenyl)(2- methylpentvl)(perfl
uoroethvl)ammoniuml [tetraoctvlaluminatel; [(1-fluorobiphenvl)(2-methvl-5 5
propel-heptvl)(ethyl)ammoniuml [tetraheptvlboratc]; [(2-perfluoromethyl-
i-perfluoroethvl- perfluorobiphenvl)(di3-ethviheptyl)ammoniuml
(tetrakis(perf1uorobiphcnvI)aluminatel; [(2,5-
difluorophenvl)(3-ethvlheptyl)(hcrvl)ammonium]
(tetrakis(hexafluorononvl)aluminatel; [(1-
fluorobiphenvl)(but%,I)(methyl)phosphonium]
[tetrakis(perfluoroethvlperfluorobiphenvl)borate[;
[(biphenvl)(hexalluorononvl)(butyl)ammoniuml
[tetrakis(heptafluorofluorenvl)boratel; 10
[(perfluorophenv1)(2-mcthvl-5-propyl-heptvl)(cthyl)ammaniuml
(tctrahcptvlaluminatey; [(2,5-
difluorophenvl)(fluoromethyl)(hexafluorononvl)ammonium]
[tctrakis(methvlperfluoro- naphthvI)aluminate];
[(octafluorobiphenvl)(butvI)(2-methvlpentvl)ammoniuml [tetrakis(3-
ethvlhcptyl)boratc];
[(2-pcrfluoromcthvi-0-pcrfluorocthvl-pcriluorobiphenvl)(butvl)(fluoro-
mcthvl)phosphonium] ltctrakis(pcrfluorobiphenyl)boratcl;
[(3-perfluoroethvi-trifluorophenvl)(2 15
methv1-5-propel-heptyl)(hexy])phosphoniuml
llcarakis(2-methyl-5-propyi-hcptvl)borate]; 1(2.5-
difluorophenvl)(hexafluorononyl)(hexvl)anvnoniuml
[tetrakis(pentafluoronaphthvl)boratel;
[(octafluorobiphenvI)(dibutyl)ammonium]
[tctrakis(pcrfluorohexvlpcrluorophenyl)boratel;
[(hexafluorobipltenvi)(hexyi)(nony])phosphoniumj
[tetrakis(2-methylpentvl)boratc]; [(I-fluoro-
phenvl)(methyl)(hexafluorononvl)phosphonium]
itctrakis(pcrfluoropyrenvl)aluminate). 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  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 YII"' J. Cazes current
regime  Ed., Marcel Decker, 1981, page 207, which is incorporated by
reference for 21 MAY 2004  WO 01/42249 PCTIUS00/33590 -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 ~). 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 torn: 15 yield = 19.19 53 %. 'H NMR (DMSO-d(, 25 C): S 3.44 (m, 4H),
1.85 (m,  4H). 19F NMR (CDCI3, 25 C): $ -155.4 (m, 2F), -165.5 (t, IF),
-172.1 (m, 2F).  EXAMPLE 2 Synthesis of Cc,F5-N(CH2CH2)2'HCI: To a pentane
(100 ml)  solution of C6F5-N(CH2CH2)2 (1.55 g) was added anhydrous HCI. The
HCl was 20 prepared in situ 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 HCl 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): S 12.9 (s, 1H), 3.71 (m, 4H),
2.17 (m, 4H), EXAMPLE 3 Synthesis of [CGF5-N(CH2CH2)2(H) ][(CGFS)4B]: A
methylene  chloride (100 ml) solution of [Li(diethyl ether) 2][(C6FS)4B]
(1.52 g) was treated  with a methylene chloride solution of
CGF5-N(CH2CH2)2'HCI (0.5 g). A white 30 precipitate formed immediately upon
adding the ammonium salt. After the  reactions were stirred for I 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 It The
product WO 01/42249 -56 21 MAY 2004  PCTIUSOO/33590 was collected by
filtration and washed with pentane. This left a white crystalline  product:
yield = 1.480 g. 'H NMR (CD2CI2, 25 C): S 7.95 (bs, I H), 4.32 (bt, 2H),
3.94 (bt, 2H), 2.68 (bt, 2H), 2.43 (bt, 2H). '9F NMR (CD2CI2, 25 C): 5
-133.8 (m,  8F), -145.2 (m, IF), -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 mI) were  fed into the dry reactor. A toluene
solution (20 mL, 25 % wt) of TTBAL 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 -57 Table 2.
Results of polymerization reactions] with pro  



propylene 21 MAY 2004  PCT/USOO/33590 ActYield (g)time (min)Activity
MwMnMw/Mn (g/mmol*min) A(Comp)16.63151288191,751112,0021.77
A(Comp)11.5615896324,3791828021.77 average1092
B24.58102583252,314223,2961.77 B27.86102940223,296123,8951.80 average2762 5
'Catalyst: dimethylsilyl(bis-indenyl)hafnium dimethyl  4Activator: (A)
N,N'-dimethylanilinium tetrakis(pentafluorophenyl) borate (B)
N-pentafluorophenyl pyrrolidinium  tetrakis(pentafluoro-phenyl) borate 21
MAY 2004 58.a 5 CLAIMS:  What is claimed is: 1. A compound with the
formula: [R';A.rF-ER2-H]+ [An]-, where (a) ArF is a fluoroary] group; (b) E
is nitrogen or phosphorous; 10 (c) each R is independently a Cs-C2o linear
or branched, hydrocarbyl  or hydrocarbylsilyl group, or two Rs may connect
to form an  unsubstituted or substituted, halogenated or non-halogenated,
C2- C2o cycloaliphatic, C2-C10 hydrocarbyl, or C2-C10 hydrocarbylsilyl; (d)
R' is a C1-C20 hydrocarbyl or halogenated hydrocarbyl; 15 (e) iis0, 1, or
2; and (f) [An)- is fluoride, bromide, chloride, or triflate anion. 



2. 3. The compound of claim I wherein ArF is a fluorinated or
perfluorinated  20 aryl group and is one of phenyl, biphenyl, substituted
phenyl, substituted biphenyl, terphenyl, or substituted terphenyl. 4. The
compound of claim l wherein -R2- is a substituted or unsubstituted,
halogenated or non-halogenated, C2-C20 cycloaliphatic group. 5. The
compound of any of t~ e preceding claims wherein -E is nitrogen_ 21 MAY
1004 58.b 6. The compound of claim 1 wherein i is 1, ArF is fluoro phenyl
and R'- is at the  para-position of ArF. 7. A composition of matter that is
the reaction product of (a) a fluoroaryl-ligand-substituted amine or
phosphine with the  5 formula: R'IArF-ER2, where (i) ArF is a fluoroaryl
group; (ii) E is nitrogen or phosphorous; 10 (iii) each R is independently
a CI-C20 linear or branched;  hydrocarbvl or hydrocarbylsilyl group, or two
Rs  may connect to form an unsubstituted or substituted,  halogenated or
non-halogenated, C2-C20  cycloaliphatic, C2-C30 hydrocarbyl, or C2-C10
hydrocarbyl silyl; 15 (iv) R' is a C1-C2o hydrocarbyl or halogenated
hydroca_rbyl; (v) iis0,1,or2;and (b) at least one of hydrofluoric,
hydrochloric, hydrobromic, or triflic  acid. 59.a 2 1 MAY 2004 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, ferphenyl, or substituted terphenyl. 9. The compound of claim l
wherein -R2- is a substituted or unsubstituted,  halogenated or
non-halogenated, C2-C20 cycloaliphatic group. 



10. The composition of matter of claims 6-9 wherein E is nitrogen. H. The
composition of matter of claim 7 wherein i is 1, ArF is fluoro phenyl and
R' is in the para-position of ArF. 12. A compound with the formula: ]o 15
r [ArF-NR2-H]+ [An]-, where ArF is a fluoroaryl group; (a) (b) each R is
independently a C3-C20 hydrocarbyl or hydrocarbylsilyl  group, or the two
Rs may connect to form an unsubstituted or  substituted C2-C20
cycloaliphatic group; and (c) [An]- is fluoride, bromide, chloride, or
triflate anion. 13. The compound of claim 12 wherein ArF is a fluorinated
or perfluorinated  aryl group and is one of phenyl, substituted phenyl,
biphenyl, and  substituted biphenyl, terphenyl, or substituted terphenyl.
20 14. The compound of claim 12 or 13 wherein ArF-NR2 is one of: 25
N-parananofluorobiphenylazetidine], N-pentafluorophenyl- pyrrolidine,
N-para-nonafluorobipheny)pyrolidine, N-trideca#luoro- terpirenylpyrolidine,
N-pentafluorophenylpyrrole, N-paranonafluoro- biphenylpyrro)e,
N-tridecafluoroterphenylpyrrole, N-pentafluoro- phenylpiperidine,
N-paranonafluorobiphenylpiperidine, N-trideca- fluoroterphenylpiperidine,
N-pentafluorophenylindoline, N 04-12-2001 9BO5o.PCT 21 MAY 2004 59.b 5 10
paranona-fluorobiphenylindoline, N-tridecafluoroterphenylindoline,
N-pentafluorophenylindole, N-paranonafluorobiphenylindole, N-
tridecafluoroterphenylindole, N-pentafluorophenyazetidine, N-
paranonafluorobiphenylazetidine, N -tri d ecafluo rote rphenylazeti dine,
N-pentafluorophenyaziridine, N-paranonafluorobiphenyl aziri dine,  



and N-tridecafluoroterphenylaziridine. 15. The compound of claim 14 wherein
ArF-NR2 is N-pentafluorophenyl  pyrrolidine. 16. A catalyst composition
that is the reaction product of (a) 1QUR35~ an organometallic catalyst
precursor compound having at least one stabilizing ligand, and at least one
labile ligand suitable for olefin insertion  and abstractable to form an
active metal center; and (replacement sheets) AMENDED SHEET 04-1122-2001
9B050.PCT 21 MAY 2004 US00335~ 60.a 5 a cocatalyst compound comprising a
cation that comprises a fluoroaryl-ligand- substituted secondary amine or
phosphine, wherein  the aryl moiety is one of phenyl, substituted phenyl,
biphenyl, substituted biphenyl, terphenyls and  substituted terphenyls; and
(ii) a Group-13-based non-coordinating. anion. 17. The catalyst composition
of claim 16 wherein the cocatalyst compound is  represented by the formula:
10 [R';ArF-ER2-H]+ [(M')Q I Q2 ...Q"] ,where  (a) ArF is a fluoroaryl
ligand; (b) E is nitrogen or phosphorous; 15 (c) each R is independently a
CI-C20 linear or branched, hydrocarbyl  or hydrocarbylsilyl group, or two
Rs may connect to form an  unsubstituted or substituted, halogenated or
non-halogenated, C2- C20cycloaliphatic, C2-C1o hydrocarbyl, or C2-C30
hydrocarbylsilyl; 



(d) R' is a C,-C20 hydrocarbyl or halogenated hydrocarbyl or a linear  or
branched, fluorinated or unfluorinated, alkyl or alkenyl  substituent; 20
(e) i is 0, 1, or 2; (f) M' is at least one Group-13 element;  (g) n is
1-4; and (h) Q connect to M and are selected to render [(M')QIQ2 ...Qn]-
substantially noncoordinating. (replacement sheets) AMENDED SHEET
04-12-2001 9BO5O_PCT US00335S  21 MAY 2004 60.b 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  wherein the
substitutions comprise fluorinated hydrocarbyl groups. 19. The catalyst
composition of claim 18 wherein each Q ligand comprises 4- 20 carbon atoms
in their fused or unfused ring system. 20. The catalyst composition of
claim 18 wherein each Q ligand is  perfluorinated. 21. The catalyst
composition of claim 17 or 18 wherein R';ArF-ER2 is  selected from
N-pentafluorophenylpyrrolidine, N-para-nonafluoro= 10 biphenylpyrolidine,
N-tridecafluoroterphenyipyrolidine, N-pentafluoro- phenylpyrrole, N-par
anonalluorobiphenylpyrrole, N-tridecafluoro- terphenylpyrrole,
N-pentafluorophenylpiperidine, N-paranonafluoro- biphenylpiperidine,
N-tridecafl uoroterphenylpiperidine, N-pentafluoro- phenylindoline,
N-paranona-fluorobiphenylindoline, N-tridecafluoro (replacement sheets)
A!fIK'U x.000~r~I~Tr...eiw~.. ~..n In)PR'T.I'W.rr J.vv i- rin...r.. n
a'O+.e ~n r AMENDED SHEET 04-12-2001 9B050.PCT 61 .a 



21 MAY 2004 terphenyiindoline, N-pentafluorophenylindole, N-paranonafluoro-
biphenylindole, N-tridecaflueroterphenylirdcle, N-pentafluoropheny-
azetidine, N-paranonafluor ob iph eny lazeti dine,
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  10 Group-3--11 compound activable
for olefin polymerization to a cation. 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,  15 cyclopentadienyl or heterocyclopentadienyl ligand;
(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  20 group
comprising a Group-14 element; (c) LC; is an optional neutral,
non-oxidizing ligand connected to M (i  equals 0 to 3); (d) M is a
Group-3-6 metal; and (e) D and E are labile monoanionic ligands that
connect to M, and  25 optionally connect to each other, to LA, or LB,
US00335~ (replacement sheets  ""~~ AMENDED SHEET 04-12-2001 US00335~
9BO5O.PCT 61.b 21 MAY 2006 wherein D or E are abstractable from M by the
cocatalyst complex  and wherein a monomer or polymerizable macromer can
insert into  



M-D or M-E for polymerization. 25. The catalyst composition of claim 24
wherein M is titanium and LB is a  5 heteroatom connected to M. 26. The
catalyst composition of claim 24 wherein M is zirconium or hafnium  and La
is a substituted or unsubstituted, cyclopentadienyl or
heterocyclopentadienyl ligand connected to M. 27. A catalyst system for
olefin polymerization comprising: (replacement sheets) l~ BS.Ln
x~Dv_iii.f.-i~....vn...r......,n~nn.n-t~.. u..-...w.J.._ ~. _ " wn.J . .
AMENDED SHEET 04-12-2001 US003359 9B050.PCT 21 MAY 2004 62.a (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; 5(b)a neutral,
fluoroaryl-ligand-substituted secondary amine or 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. 10 15 29. A
process for preparing polyolefins from one or more monomers  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 form a catalytically active cation; and  (b) a
[Group-13-based] cocatalyst complex comprising (i) a cation having a
protonated, fluoroaryl-ligand- substituted secondary amine or phosphine and
(ii) a Group-13-based noncoordinating or weakly  coordinating anion. 



20 30. The process of claim 29 wherein Q comprise fluorinated aryl groups
or  comprise aryl groups having fluorinated hydrocarbyl substituents. 25
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- phase process conducted at temperatures from greater than or equal to
AMENDED SHEET (renlacernent sheets) 04-12-2001 US00335~ 9B050.PCT 62.h 21
MAY 2004 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 5 particulate support.
(replacement sheets) AMENDED SHEET )01 9BO50_PCT 21 MAY 2004 63.a 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-l3-based cocatalyst
complex comprising a cation  having a fluoroaryl-ligand-substituted
secondary amine or phosphine and  a substantially noncoordinating anion. 10
36. Use of a precursor for making an olefin polymerization catalyst wherein
the precursor comprises a Group-13-based cocatalyst complex comprising  a
cation having a fluoroaryl-ligand-substituted secondary amine or  



phosphine and a substantially noncoordinating anion. (replacement sheets)
US00335` AMENDED SHEET 


