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CATALYST SYSTEMS FOR OLEFI N POLYMERI ZATI ON | NVENTOR:
w@e@rges7Rodr i guez FI ELD [ 0001] This invention PEI/EBME6/023404

to novel fluorophenyl borates jand their use as

activators in catalyst systens for olefin

pol yneri zati on. BACKGROUND [ 0002] Many cat al yst
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activator may al so affect the nol ecul ar wei ght, degree

of branching, conononer content and other properties

of ul-t ant Typi cal activators include,

fm Geﬁﬁ?rﬁ%&ﬁ‘é@? al uni num al kyl s and ioni zi ng

activators. [0003] lonizing activators generally

i nclude a cation capable of abstracting an al kyl
grEIE@,Q or breaking a carbon- met al bond, fromthe

nmet aII ri mary cat aI eci et her. wi.th
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act |1vator ar%%’t o?rgpﬁtgnyl b\éﬁb)?tls anld, in particular,
per fl uorophenyl borates, the use of which are revi ewed

by Eugene aI. in Chem Rev. 2000, 100, page 1391.
[ y, a variety of researchers have
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atons in fluo or at es ticu
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groups with a view to increasin e solubilit t he
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Chen et al. disclose substjtuting the para flu
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6,[600B]410. [onigihpattiviat gliadraht inBlubié b catidnosaplie of abstracting
an alkyl group, or breaking a carbon-metal bond, from the organometallic primary
catalyst species together with a charge-balancing noncoordinating or weakly
coordinating anion. One known class of ionizing activator are
fluorophenylborates and, in pérticular, perfluorophenylborates, the use of which
are reviewed by Eugene at al. in Chem. Rev. 2000, 100, page 1391.
[0004] Recently, a variety of researchers have investigated the effect of
substituting the fluorine atoms in fluorophenylborates, particularly at the para-
position relative to the boron atom, with bulky groups with a view to increasing
the solubility of the activator in the aliphatic solvents typically used in solution
polymerization processes and to increasing the molecular weight of the resultant

polymers. For example, in J. Am. Chem. Soc. 1998, 120, page 6287, Chen et al.
disclose substituting the para fluorine with a -Si(t-Bu),Me group or -Si(i-Pr)3



WO 01/81435 di scl oses para-substitution wth an

-N(R) (C6F5) noiety, where R can be nethyl, whereas
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Japanese Published Patent Appdcation No. 9-15892 and

with a -CF(C6Fs)2 noiety is proposed in J. Am Chem

Soc. 2000, 122, page 1832. [0005] To date, however,

little or no attention has been paid to substitution
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provi ded that when, n=], each R group.is connected at
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associ ated Arf group and the boron atom and, when n=2;

the R groups are connected at the 3-position and the
5-SUpdMARYN respectively relative the connection

b n the associated Arf group.and the boron atom
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the boron atom.

[0007] Conveniently, each R is independently selected from a
perfluorophenyl group and a perfluoronaphthyl group.

[0008] In one embodiment, each Ar'is a perfluorophenyl group.
[0009] Conveniently, Ct" is selected from silylium, trityl carbenium,

Group-12 metal, anilinium, ammonium, phosphonium, and arsonium cations, and
anilinium, ammomum, phosphonium, and arsonium cationic derivatives wherein
the cationic derivatives contain C; to Cg hydrocarbyl, hydrocarbylsilyl, or
hydrocarbyl-amine substituents for one or more cation hydrogen atoms. In one

preferred embodiment, Ct" is a [4-t-butyl-N,N-dimethylanilinium] cation.



catal yst system conprising (a) a catal yst precursor

conprising an organonetallic conpound and (b) an
wW@earess7as conpri sing a conpound represent ed bRCT/NB2006/023404

formula: G+ [B-(ArfRn)4]- wBere Ct+ is a cation

capabl e of extracting an al kyl group from or breaking

a carbon-netal bond of, an organo netallic conpound,

Ar is a fluorophenyl group; nis 1 or 2; and each Ris
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DETAILED DESCRIPTION

[0013] For the purposes of this invention and the claims thereto, when a
polymer is referred to és comprising a monomer, the monomer present in the
polymer is the polymerized form of the monomer. Likewise when catalyst
components are described as comprising neutral stable forms of the components, it
is well understood by one of ordinary skill in the art, that the active form of the
component is the form that reacts with the monomers to produce polymers. In
addition, a reactor is any container(s)y in which a chemical reaction occurs.

[0014] For the purposes of this invention and the claims thereto, the new
numbering scheme for the Periodic Table Groups is used as described in

CHEMICAL AND ENGINEERING NEWS, 63(5), 27 (1985).



CHEM CAL AND ENG NEERI NG NEWS, 63(5), 27 (1985).[0015]
The term "catal yst systenf is defined to nean a
W@ 210al0y&743 pr ecur sor/ acti vat or pair. Wien "cat aPgBUS2006/023404
systent is used to describe-guch a pair before
activation, it means the unactivated catal yst
(precatal yst) together with an activator and,
optionally, a co-activator. Wien it is used to
d€Mdp] be su&he rparatalystisgstenmeisidefinedie, mpan peadalystt he

activated. .catal ystand,th tivat.or _or. of her .
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catal yst, catal yst precursor, catalyst conpound,

t petivator iandy optivndllyc o apeciiaior Y henlibisared oodestrehe sugna pair

transit.ion tal conpl.ex, These woyds are used

| AR RehR e st ol RS AR AR pP e dt e Stpes gharee-
usgendifd Rbf@ngeably. A scavenger is a conpound that
is typically added to facilitate oligonerization or
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wth an activator in order to forman active catal yst.
| aressedkintrticdpebdiyt sAcdivemr and cocatabyst emaldoaispd exerchemgeably.
wi,th the transition ﬂet.al

conpo to form an .
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o3 ALIRAWY S AR RS B! SBfielsBavdnPlrS Al M6 Sk asOT

a charged spécies Wth counterion as in ah activated
c attadatost arslymbebe ref@d 1) af-or-agiveipos eA cofactihiter, that isnot a

di scl osure, the term "fl uorgphenyl group"” neans a
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atremsiti orcm etahepnipwed befonmraaplliateet iynstidvemetal compound. The

substituents, such_as a hydraqcarbyl substituent. The .
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except, 1n the case group, the or each
hjGpen at Bon funpdsehathizakstlose deaeknbylaorophenyiogtpup”
[0018] Simlarly, the term"fl uoronapht h)ﬁlaﬁgr oup"
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ahtons oanhd remationag have been replaced by other substituents, such as a
hydrocarbyl substituent. The term “perfluorophenyl group” means that each |

. phenyl hydrogen atom has been replaced by a fluorine atom except, in the case of
the Ar' group, the or each hydrogen atom that has been replaced by an R group.
[0018] Similarly, the term “fluoronaphthyl group” means a naphthyl group
in which at least one hydrogen atom has been replaced by fluorine and is intended
to include naphthyl compounds in which other hydrogen atoms on the aromatic
ring have been replaced by other substituents, such as a hydrocarbyl substituent.
The term “perfluoronaphthyl group” means that each naphthyl hydrogen atom has

been replaced by a fluorine atom.



ring have been replaced by other substituents, such as

a hydrocarbyl substituent. The term "perfl uoronapht hyl
w@e@apisTakeans t hat each napht hyl hydrogen at onP¢EESDe€R3404

repl aced by a fluorine atom+.-S- [0019] The terns

"hydrocarbyl radical", "hydrocarbyl" and "hydrocar byl

group" are defined to include any radical that

cont ai ns carbon and (ﬁdrogen and maybe |ine

bl @HShed, or The jeams ch l@ﬂélrb/méadlﬁy lh)@roca\rhyrlfhmdd'hudlocarbyl
n%ﬁ“@g 5 AL bR SRS B SR g
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hj?bRégmdtthb 11b¢ otvahere atr lbgdt onaubrebydroanizbnt atomer gropdaRbeen

oiteshied MithBdE Dot sl SHOR e al e R -
ALPFRY |, CPCY ALIRE)I Eﬁg , SEBHSY LS. _B(MOZJ& lqege. Ge(®™) -

enbodi rent’s, Q( dfocar byl radical’is Selécted fro
mSnERY);-, SRHERF);- atdtthm like, avigrd RH imendepehdqntlypytydrdsertbyl Qr

P By Al ols B R ey BRG Eetyer 8 g 4 substituted or

b %thtu’te@l‘%ﬁﬁﬁ‘ﬁé{d gaﬁﬁﬁ%’ Uﬂ%jaturg‘t@@ by {d%tnatl@ E%éﬁ@ﬂ structure
but adi enyl, pent adi eny exadi enyl, heptad |e

s o¢®02d] enyI I Qﬁﬂé@m%@@emtmdhmhlﬂﬂo@ﬂ@l irgthend nset&a‘cted from :
sat mat i
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[0022] Also included are isomers of saturated, partially unsaturated and

aromatic cyclic and polycyclic structures wherein the hydrocarbyl radical may

» additionally be subjected to the types of substitutions descrtl;ed above. Examples
include phenyl, methylphenyl, dimethylphenyl, ethylphenyl, benzyl, methylbenzyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, methylcyclohexyl,
cycloheptyl, cycloheptenyl, norbornyl, norbornenyl, adamantyt and the like.
[0023] For this disclosure, when a radical is listed, it indicates that radical
type and all other radicals formed when that radical type is subjected to the
substitutions defined above. Alkyl, alkenyl and alkynyl radicals listed include all
isomers including, where appropriate, cyclic isomers. For example, butyl includes

n-butyl, 2-methylpropyl, 1-methylpropyl, tert-butyl, and cyclobutyl (and analogous



cycl oheptyl, cycl oheptenyl, norbornyl, norbornenyl,

adamantyl and the like. [0023] For this disclosure,
wob@rosmadi cal is listed, it indicates that redi/tsl006/023404

type and all other radicals fgornmed when that radical

type is subjected to the substitutions defined above.

Al kyl, alkenyl and al kynyl radicals listed include aI

i sonmers includin wher e ap roprlate cyclic isoner
FaHbsikutas FXclonsapyle); Pendyliaeades DHRASDLL cyglon@atwy |1gn@bxlbutyl 2-
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aRE PRy BhEBH hybﬂﬂﬁ&ﬁ&lph&iyf@t &Mﬂeﬂﬂﬁﬂ)ﬁenyp 9ladditiRatyifenyl, and
2, 3-di met hyl phenyl, dlnethylpheny
2,355 dmm@hﬁyh%h’ényl 2 6 met hyl di phenyl ,

3,,4-di met hyl ,met h h I 024] Th
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acyclic or acyclic hydrocarbon radical which has 1 t

- 8 vduaelbls latodhearbomchtowns ednd Whish hasorgrormoere hiigmgeganms
ato rjf acled b% a silicon atom [0025] The term

ﬁ@;ﬂ?@é YRS FEE | s used herein to refer to any
-hoggrghed orpdnbna arbyBLHERE %%9& h{48iRAb wirel ®%ny

acyclic or acyclic ydrocarbon radi cal S one or
rrd»rzmchgtti ongémamhedrsatuab&&memsdjmated aaydlreer geylip hgdrocarbon

su uted am no _gr,oup. Fl uor | borate Activator
%f%«}l %%nep?rég%rﬁt?’ TBE OB rfﬁ%ﬁﬁ&ﬁ&ﬂ%@wp or substituted

:f|aHJ?ﬁc9§‘;|Z!>% yl borate useful as an activator for an

“olefin potynerization catal yst system and having the

formula: Ct+ [B-(ArfRn)4]-

Fluorophenylborate Activator

- [0026] The present invention provides a novel fluorophenylborate useful
-as an activator for an olefin polymerization catalyst system and having the
formula: 4
Ct" [B-(ArRy)]
where Ct" is a cation capable of extracting an alkyl group from, or breaking a
carbon-metal bond of, an organo metallic corﬂpound; Arfisa fluorophenyl group;
nis l.or 2; and each R is independently selected from a fluorophenyl group and a
fluoronaphthyl group, provided that when n=1, each R group is connected at the 3-
position relative the connection between the associated Ar’ group and the boron

atom and, when n=2; the R groups are connected at the 3-position and the 5-



where Ct+ is a cation capable of extracting an al kyl
group from or breaking a carbon-netal bond of, an
woeegansmet al | i c conmpound; Ar is a fl uorophenyPCTUS2006/023404
nis 1 or 2; and each Ris i-mdependently selected from
a fluorophenyl group and a fluoronaphthyl group,
provi ded that when n=l, each R group is connected at
the 3- position relative the connection between the
aPeytipatresHedivelygelstipe tgonnrstipn befivesr bmassogiateghimn greup and
t R groups are connected at the 3-position and the
SQ%ggFg?gﬁﬁ?espectively relative thepconnection
bgomer n t he Gypseskb@tedaciH isdh@spRndditlysBectB@ e At om
[0027] Conveniently,”'each R is independently sel ected
f perfluarqpisehyhgnouppdndmyper fuaoprphiyl gropp and g@ho%ibm hyl
gro and each Arf is a perfluorophenyl group. [0028]
RE #E@gﬁgﬁﬁﬁéﬁo%%npounds according to the invention
t fp@az%ﬁ ore i W&?k@é&t&tﬁ“\% RRRORds 40 (AR BRI HorefSte"
Is selected fromsilylium trityl carbenium G oup-12
mapchide thephions:um anmoni um phosphoni um and ar soni um
cations, and anilinium anmonium phosphonium and
arsoni um cationic derivatives wherein the cationic
derivatives contain G to C8 hydrocagbyl,
hydr ocar byl si @ or Ctgdr ocar byl - a® ne_sufsti t uent s
for one or rmg@ n hydrogen at g ;@ one "
preferred enbodi J,O+isa 7 4
" [4-t-butyl -N, N-di/met\nhyl ani |'i ni uni cat'oncﬁgbbreviated
herein as DWAH).Fth od of Synthesizihg tHe®
FI uor ophenyl borate Activator [0030] The
- fluorophenyl borate of the invention may be prepared by
synthetic nethods well known in the art. For exanpl e,
when n=l and each of R and Arf is anerquorophenyI
group, one of & br o@igle substitaient s iCadonr aercial ly
avai l able 1, 3-di t et afluorogﬁ can readily be
repl aced by hydt .yF?he sequ
equi val ent of Et r~_f ol hFowed by
‘hydrochloric aci 8 queﬁch. The resultin
3- bronot et raf | uorobenzene can then be used to produce
3- pent af | uor ophenyl -2, 4,5, 6-tetrafl uorobenzene via a
copper nedi ated coupling reaction using, for exanple,
(C6Fs)2Cu in dioxane, see Sakanpto et al. J. Am Chem
SER0292000, fLrmveperfly. €838 selgvted fremudilylivig, Bityvarbpnium,

Group-12 metal, anilinium, ammonium, phosphonium, and arsonium cations, and

- anilinium, ammonium, phosphonium, and arsonium cationic derivatives wherein
the cationic derivatives contain C; to Cg hydrocarbyl, hydrocarbylsilyl, or
hydrocarbyl-amine substituents for one or more cation hydrogen atoms. In one
preferred embodiment, Ct" is a [4-t-butyl-N,N-dimethylanilinium] cation
(abbreviated herein as DMAH).

Method of Svntlfesizing the Fluorophenyvlborate Activator

[0030] The fluorophenylborate of the invention may be prepared by
synthetic methods well known in the art. For example, when n=1 and each of R

and Ar' is a perfluorophenyl group, one of the bromide substituents in



can then be converted to the corresponding anilinium

borate using standard techni ques. [0031] Wen n=2 and
weaw/ot74R and Arf is a perfluorophenyl group,PCT/US2006/023404

synthesis can readily be achigved by initially

brom nating conmercially avail abl e :

1,3,5-trifluorobenzene to produce the correspondi ng

trifluorotribronobenzene. One of the brom de.

s gpBImarcialiy availableHe3-dibsumetetfluorotengencsan readdinbp ssplasad by
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aQHes hhydeReht asid quasdhd T essulting M Brongstettdfludgb3nfene can
di bronotri fi uorobenzene can then used to make 3, 5-
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[0032] The fluorophenylborate of the invention according to the invention
is particularly useful as part of a catalyst system for polymerizing olefins. In such
a catalyst system the fluorophenylborate is combined with an organometallic
catalyst precursor to perform as an activator to increase the rate at which the
catalyst precursor polymerizes olefin monomers and/or to affect the molecular
weight, degree of branching, comonomer content or other properties of the
resultant polymer.

[0033] Organometallic precursors compounds suitable for use with the
fluorophenylborate activator of the invention include the known organometallic,

transition metal compounds useful in traditional Ziegler-Natta coordination
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such metallocene compounds comprise mono- or biscyclopentadienyl substituted
Group 3, 4, 5, or 6 transition metal compounds wherein the ancillary ligands may
be themselves substituted with one or more groups and may be bridged to each
other, or may be bridged through a heteroatom to the transition metal. Preferably
the cyclopentadienyl rings (including substituted cyclopentadienyl-based fused
ring systems, such as indenyl, fluorenyl, azulenyl, or substituted analogs of them),
when bridged to each other, will be lower alkyl-substituted (C; to Cg) in the 2

position (with or without a similar 4-position substituent in the fused ring systems)
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[0036] Representative metallocene compounds can have the formula:
LAL® LY, MDE
where, M is a Group 3 to 6 metal; L* is a substituted or unsubstituted

cyclopentadienyl or heterocyclopentadienyl ancillary ligand mbonded to M; LB is
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compounds such as dimethylsilylbis(tetrahydroindenyl)zirconium dichloride and
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[0040] Exemplary compounds include those described in International
Patent Publications Nos. WO 96/23010 and WO 97/48735 and Gibson et. al.,
Chem. Comm., pp. 849-850 (1998), which disclose diimine-based ligands for
Group 8- to 10 metal compounds shown to be suitable for ionic activation and
olefin polymerization. See also WO 97/48735. Transition metal polymerization

catalyst systems from Group 5 to 10 metals wherein the active transition metal
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[0042] Additional description of suitable organometallic 61‘
organometalloid 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 capable of ionizing abstraction. See, for instance, V. C. Gibson,
et al, "The Search for New-Generation Olefin Polymerization Catatysts: Life
Beyond Metallocenes", Angew. Chem. Int. Ed, 38, 428-447 (1999).

[0043) In general, in the catalyst system of the invention the catalyst,
precursor and the activator are combined in weight ratios of about 10:1 to about

1:10; such as about 5:1 to about 1:5; for example about 2:1 to about 1:2. Multiple
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&%ﬁ@ﬁ%@?%@ Qﬁ O¥sdond, ey ResmeyRiTegdy |
S| Ltﬁéth}rlt ﬂ\%ﬁfnﬁrﬁ: WA Votahe POEB P2 BT I thRhlumoxane, and
nmet al cenfer are
isobutyl aluminumoxane. Those compounds having bulky or Cg to Cyg linear
“ hytlrocarbyl substituents covalently bound to the metal or metalloid center are
preferred to minimize adverse interaction with the active catalyst. Examples
include triethylaluminum, but more preferably, bulky compounds such as
 triisobutylaluminum, triisoprenylaluminum, and long-chain linear alkyl-
substituted aluminum compounds, such as tri-n-hexylaluminum, tri-n-
octylaluminum, or tri-n-dodecylaluminum. )
[0046] The catalyst system of this invention may also include a support

material or carrier. For example, a metallocene complex and one or more

activators may be deposited on, contacted with, vaporized with, bonded to, or



preferred to mnimze adverse interaction with the
active catal yst. Exanples include triethylal um num
whodo7mu87¢3 pr ef er abl y, bul ky conmpounds such as PCT/US2006/023404
triisobutylalumnum triisopnenylal um num and
| ong-chain |inear alkylsubstituted al um num conpounds,
such as tri-n-hexylalum num tri-noctylal um num or
tri-n-dodecyl al um num [0046] The catal yst system of
t ARCOTRQTRIEA tit, BdsPrbedsey dbparbedin, ar QU 9Hs OF Mese sipparts o
c% Itrie% For exanple, a netall ocene conplex and one or
nore activators may be deposited on, contacted wth,
390217 1zed WTHe subsorth@dtetial may hiycarr tﬂ@écﬂiv%ﬂtldﬁa'l Bipport materials
sorbed or absorbed in, or on, one or nore supports
0 rus@chmrpOémem[atmnvqtalyﬁéyggrpaol’tefmbly rtlil%ﬂupnalst nzateriabfs a
t he convent ontal g{f {ag tuse ' ‘de and/
é’l"%ﬂl& PRtk r;%?mgtfm Ze }Sfaélrlﬁ%ﬁgﬁn?ﬁél © and/or an
SURRQAic BRbAAE aDtHed s@p@ﬁ&ﬁ’é&&naﬁ&'ﬂx@ﬁfd% ré R is@hport Biterials
exanple, talc, a zeolite, an inorganic oxide and/or an
i rsuclgmczlyscmbm fuetiontlired o5 oopimkedrentgenic algpdrtscéughi@s
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AR oYW sHordhMé &)ﬂpoﬁ%ﬁzﬁ@ﬁﬁ aR@kEOhI&S bPSibres thereof,
pol ymeric conpounds, “clays, or any ot her organic or

i 1004fdni ¢ s Uheprefemed sppatt neateidhae I1mdrgam@ox1dcs<ﬂhartrmslude
004 The ferre rt materials are.
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l'ica, Wwhi may or fmy not be dehydr ated,
~'S |sihcaa1;lmainu lanah mu(t\mas leslraﬁo IBher vseful sppatts mchaleamgnesm

m xtures thereof.
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us d, for . l e, silicachro silica-al um na
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5,972,510 and polymeric beads as described in International Patent Publication
No. WO 99/50311. / ‘
[0049] It is preferred that the support material, most preferably an

inorganic oxide, has a surface area in the range of from about 10 to about 700

m2/ g, pore volume in the range of from about 0.1 to about 4.0 cc/g and average
particle size in the range of from about 5 to about 500 pm. More preferably, the

surface area of the support material is in the range of from about 50 to about 500

m2/ g, pore volume of from about 0.5 to about 3.5 cc/g and average particle size of

from about 10 to about 200 um. Most preferably the surface area of the support

material is in the range is from about 100 to about 400 m2/g, pore volume from



5,972,510 and polyneric beads as described in
I nternational Patent Publication No. WO 99/5031 1
WO o®10)8743 is preferred that the support materPEl/US1006023404
preferably an inorgani c oxideg-has a surface area in
the range of from about 10 to about 700 m /g, pore
volunme in the range of fromabout 0.1 to about 4.0
cc/g and average particle size in the range of from

alsbent 0s8 tooababliP celgandmyerags parpele sige ablirgm abpe Shgrabgetel 00

area of the s or.t erial is.hn the r f from
50 Phe s A i T FasRen 5B i S SO iy pore
0. setiRilRande of fRont Shdht 206 MRE 20T D PréfefabB Hode5®Plo about
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size of the carrier useful in the invention typically
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t
t he support nmay conprise one or nore types of support
matseavieagenwdriotier pdditibeartd eatiexdthdi Hadderoent | y. For exanpl e
one could use two different silicas that had different
pore volunes or had been cal cined at different
t DS res. Likew se one could use a silica that had
beeniégégted with a scavenger or other additive and a
- Si[0032% t hat Thadatabkt sybenodecishddd2bzh mblydeaasddoy slie
system descri bed herein may be used for the
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i nclude |inear, branched or cyclic olefins, especially
| PheiciHiefsneearllcrear bragehsidor sydiG Hha-plefay dinear,

‘branched or cyclic diolefins, such as linear branched or cyclic alpha-omega
olefins; and linear, branched or cyclic polyenes.

[0053] Preferred linear alpha-olefins include C, to Csg alpha-olefins, more
preferably ethylene, propylene, 1-butene, 1-hexene, and 1-octene, even more
preferably ethylene, propylene or 1-butene. Preferred branched alpha-olefins
include 4-methyl-1-pentene, 3-methyl-1-pentene, and 3,5,5-trimethyl-1-hexene, 5-
ethyl-1-nonene. Preferred aromatic-group-containing monomers contain from 7
up to 30 carbon atoms. Suitable aromatic-group-containing monomers comprise
at least one aromatic structure, preferably from one to three, more preferably a
phenyl, indenyl, fluorenyl, or naphthyl moiety. The aromatic-group-containing

monomer further comprises at least one polymerizable double bond such that after



branched or cyclic diolefins, such as |inear branched

or cyclic al pha-onega olefins; and |inear, branched or
weyelioes7pdl yenes. [0053] Preferred |inear al phBeDUS10061623404

include C to C8 al pha-ol efingy-nore preferably

et hyl ene, propyl ene, 1-butene, 1-hexene, and 1-octene,

even nore preferably ethyl ene, propylene or 1-butene.

Preferred branched al pha-ol efins include
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substitutions nay be joined to forma ring structure.
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al pha-net hyl styrene, paraal kyl styrenes, vinyltol uenes,

vipalpirezizhiblb alcfmes, grabp that b@nthmndauamthmmp structure or is part
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used. These nonéners can contain fromb5b up
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cont nmononer s .pr ef er abl ve at t on
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t REc16Y DA FerRl &y ﬁt%n@ eyt RhBRNE, ot)ﬁ'@n@ Xﬁl{}}lé‘damantane and

structure. The cyclic's ructure y al s6 be further
.. Stifesliket ut ed by one or nore hydrocarbyl groups such as,

b I d G G.0.al kyl Pr ef d
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c wdiendme xtdagst tey of thb uheateratediboydaata neadila iecogmatated into a

polymer by either a stereospecific or a non-stereospecific catalyst(s). It is further

-

preferred that the diolefin monomers be selected from alpha, omega-diene
monomers (i.e. di-vinyl monomers). More preferably, the diolefin monomers are
linear di-vinyl monomers, most preferably those containing from 4 to 30 carbon
atoms. Examples of preferred dienes include butadiene, pentadiene, hexadiene,
heptadiene, octadiene, nonadiene, decadiene, undecadiene, dodecadiene,
tridecadiene, tetradecadiene, pentadecadiene, hexadecadiene, heptadecadiene,
octadecadiene, nonadecadiene, icosadiene, heneicosadiene, docosadiene,

tricosadiene, tetracosadiene, pentacosadiene, hexacosadiene, heptacosadiene,



the like. [0055] Diolefin nononmers useful in this
i nvention include any hydrocarbon structure,

wee@iotsay C4 to C3 , having at | east two unsBECT/DS1006/023404
bonds, wherein at |east two I§-the unsaturated bonds
are readily incorporated into a polyner by either a
stereospecific or a non-stereospeciflc catalyst(s). It
is further preferred that the diolefin nongmers be
s 6Flaeasadicons, spnagopilicneowaeenielieite PHEAYARY Brefgred dienes include
di,- 4 - MDNPREL.S); r ferabhy,. . the di fi,n .,
bR enty - Bl s n oot i 0 Rk Bdisps

t hogedodedddaing] No2-tiddadierte) 1,38-t6iaddaemti e OirR 1oxaoRLEsr
of preferred dienes include butadi ene, pentadi ene,

haveaghit polybuthdipaesdMan éess then 480@ smolhdiraigited yclic dienes include

i.ene,, t.rj deca

decadi e undecadi ene, dodecad;. i ene

t ET SRR e R RN ety Byporhene,
hepliddesa e ARy closdRERGRG: Bler ARY 8CRSARRL /NS efins with or

i cosddi ene, "hehei cosadi ene, docosadi ene, tricosadi ene,

t- atithactombsliteerds atpanvacosaplistmas. hexacosadi ene,

h osadi ene, oct acosadi.ene, nonacosadi ene )
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i enes , ,

S N R R T

wbiight- 1 9penpmefle datdtirylchel@detl phékehebpdgtite- Bhdeearenl , Banethyl-

preferably 0.003 to 0.2 weight % based upon the fotal
© WEPYRRE- bIOFENRSnIRTEPIAGRS, HIYS BYRROBYBO GHREAFRS BUBOHERA
OLhdnBss,of diene is added to the polynerization,
pre?éra%[y 400 ppmor less, preferably or 300 ppm or
| ¢6058] | n ot ket patibdailyprefsredtenibedshend thegpoeast oflihe meventon
added to the polynerization, or- 100 ppmor nore, or
15802tEhin the p%menzqf@@#]ethw}e@fs anq aldeash ApHEARRON R (hgwing Hom
or r I I = -
B D o DR 2 B e o B W Birbromers
3 aradtulnle e dtmeethyl-pentene-1,3-methyl-pentene-1, hexene-1 and octene-1, the

most preferred being hexene-1, butene-1 and octene-1.

[0059] In another preferred embodiment the polymer produced herein is a
propylene homopolymer or copolymer. The comonomer is preferably a C, to Cyo
linear, branched or cyclic monomer, and in one embodiment is a C4 to Cy; linear
or branched alpha-olefin, preferably butene, pentene, hexene, heptene, octene,
nonene, decene, dodecene, 4-methyl-pentene-1, 3-methyl pentene-1, 3,5,5-
trimethyl-hexene-1, and the like. Ethylene may be present at 5 mol% or less.
[0060] In another embodiment ethylene or propylene is polymerized with

at least two different comonomers to form a terpolymer. The preferred



1, norbornene, norbornadiene, vinyl norbornene,

et hyl i dene nor bor nene nononers. [0058] In a
w@asoviocsthar |y preferred enbodi ment the processPOf/UB1966/023404

invention relates to the polynerization of ethylene

and at | east one conmononer having from4 to 8 carbon

atons, preferably 4 to 7 carbon atons. Particul arly,

t he conmononers are butene-1, i
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presen | % or | ess. [0060] In another
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terpol ymer. The preferredconononers a a conbi nation
- ofmat ptederablg 20 o 4O nmievsandavi ng 4 to 10 car bon at ons,

nore preferably 4 to 8 carbon ons,  optional l i th
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-1 nchyde, H%?eﬁ%fé?éﬂiﬂ't&@?nowf@ as ethyl ene/ but ene-

1/ hexené- 1," et hylene/ propyl ene/ butene- 1,

p{e062] ene/ efllypicelhe (hefisimoiomeatdoypeiney preapyhaaef any Cs to Cg

nor bor nen nd the |ike. 00611 |.n anot her _enbodi nent,
t hEey) E@Pﬁ“ea(?l’fﬁ ic %}%Pkeb% mcluding gltopmfsﬂ%r?élfenﬁfaé@eﬁ%k
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preferaply 20 to 40 nole % and a ternononer present ati,
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abyancBed & og8lid alpkablefibs @rchéd aliylens ifiptesehy ixgpresent at 5

-ol efins, including ﬁr opyl ene, butene (and all
mole% or less), mcluding ethylene, propylene, butene, pentene, hexene, heptene,

and octene, nonene, decene, undecene, dodecene, hexadecene, styrene, 3,5,5-
trimethylhexene-1, 3-methylpentene-1, 4-methylpentene-1, norbornene and
cyclopentene.

[0064] The termonomer may comprise one or more of any C; to Cyg linear,
branched or cyclic alpha-olefins, (provided ethylene, if present, is present at 5
mole% or less), including, but not limited to, ethylene, propylene, butene, pentene,
hexene, heptene, and octene, nonene, decene, undecene, dodecene, hexadecene,
butadiene, 1,5-hexadiene, 1,6-heptadiene, 1,4-pentadiene, 1,7-octadiene, 1,8-
nonadiene, 1,9-decadiene, 1,11-dodecadiene, styrene, 3,5,5-trimethylhexene-1, 3-

methylpentene-1, 4-methylpentene-1, and cyclopentadiene.



i soners thereof), pentene (and all isoners thereof),
hexene (and all isoners thereof), heptene (and al
WO sonoLE43 hereof ), and octene (and all i soner SPCT/US2006/023404

thereof). Preferred nononers2gpncl ude propyl ene,
1- butene, 1-hexene, 1-octene, and the Iike. [0063] The
conononer nmay conprise one or nore of any C2 to 40
l'inear, branched or cyclic al pha-ol efins (provided

nt, is present at 5 nole%or |ess),
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decene, undecene, dpdecene, hexadecene, . but adi ene
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1,11-dodecadi ene, styrene, 3,5,5-trinethyl hexene-1, 3-
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or .nore reactors in series or in parallel nmpy.be used.
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[0067] In one embodiment 500 ppm or less of hydrogen is added to the
bolymerization, or 400ppm or less, or 300 ppm or less. In other embodiments at

Jeast 50 ppm of hydrogen is added to the polymerization, or 100 ppm or more, or

150 ppm or more.

(Gas phase polymerization

[0068] Generally, a fluidized gas bed process is used for producing
polymers, with a gaseous stream containing one or more monomers being
contmuously cycled through the fluidized bed in the presence of a catalyst under

reactive conditions. The gaseous stream is withdrawn from the fluidized bed and



stirred tank reactors, slurry |oop reactors and the
i ke. Polynerizations are carried out in either single
WO e@cs74dper ati on, in which nononer, conbnoneP&T/US2006/023404
catal yst/activator, scavengeprj-and optional nodifiers
are added continuously to a single reactor or in
series reactor operation, in which the above
conmponents are added to_each of two or nore reactors
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cogjponent to other reactors. [0067] In one enmbodi nent
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p%lé/ igéati on, or 400ppmor |ess, or 300 ppmor |ess
m o nbodi nents at | east 50 ppm of hydrogen is
added to the polynerization, or 100 ppmor nore, or
150 ppmor nore. Gas phase pol ynerization [0068]

grnphage pe cazefioned gas bed process is used for

ing pc . with t taj ni
A R RS i
t BBotil 30 Mind§heReTedsrd ABod16 9810738 hsi2 16kPd 155068 RESY or

reactive conditions. The gaseous streamis w thdrawn
f regen piwetef hnd wWinpechturedinaghelrangy of G toabkut I06Ct frea slury

reactor, Sinultaneously, polymer product .is wthdrawn
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t i 7 P .
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5,c8@aBst 48 addedd OBhe3DyenSiod 3tk Blidg difyehbid, idtédmitentlba, 999,
5,616,661 and 5, 668,228.) Slurry phase_pol ynerization
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 PRESALES SO W BB And RIS QROTRERAC SO RIRSR B e
. grreater TasdiquEinjikeat engisyddnntieepalanegézatbn @Ediva aligpitally an
120C. I n a sl urr%/OJJOI gmeri zation, .a suspensi on of

s éf5age hpdpe from hice! pEPYREPISsPIrisFabte Prnghadiadang. The
e T
S uslpgvedy arertl NTherth pigpeind meditimi is usadttre pioctss mhdsy booperated

.. above the reaction diluent critical temperature and pressure. Preferably, a hexane
or an isobutane medium is employed.
[0070] In one embodiment, a preferred polymerization technique useful in
the invention is referred to as a particle form polymerization, or a slurry process
where the temperature is kept below the temperature at which the polymer goes
into solution. Such technique is well known in the art, and described in for
instance U.S. Patent No. 3,248,179. The preferred temperature in the particle
form process is within the range of about 85°C to about 110°C. Two preferred
polymerization methods for the slurry process are those employing a loop reactor
and those utilizing a plurality of stirred reactors in series, parallel, or combinations

thereof. Non-limiting examples of shurry processes include continuous loop or



conti nuously renoved fromthe reactor where the

vol atil e conponents are separated fromthe pol yner and
wo e@yolszds optionally after a -distillation, tRCT/N82006/023404

reactor. The liquid diluent -gpployed in the

pol yneri zation mediumis typically an al kane havi ng

from3 to 7 carbon atons, preferably a branched

al kane. The medi um enpl oyed shoul d be |iquid under the

c Sded tapk grasessss| ey PHhsE PxempigsPl sBIATQeesses iafredescribed in

V\Ifuag 1 RANS 1 §i4um is used the process nust be

operated above the reaction diluent critical
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nt . No. .3,248, 179. The preferred tenperature in the
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for the slurry process are those enploying a | oop

r @ad tice teaperatiro siethetrahgezdfragoa G°Gnabbduy 104°Gddpendidg on the
reactaors_in series, parallel, _or conbinations ther%ot{lé
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es o urry processes are describe
Palverytis Mdowel, 10 k3it4Belreaf oDtk gilar iatentdiesr contimehiugBd a heated
the slurry process is carried, out continuously .in a
| §yp Presstee dash vigseelciotary (luter anda Bittogen PYEE ROINEHHY pegyEnce

Rty 0t g SRl e PRI o DL g bl
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di l uent, of isobutane containing nononer and conononer.
HyeRlEgERANs. opt i onal |y, may be added as a nol ecul ar

. h . . . . _
oro), o0t W R ingd 08 s BBAT brd S TRLR) B BEhBhich e
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preferably from about 3 to about 6 weight percent.
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[0074]‘ Another process useful in the invention 1s where the process,
preferably a slurry process is operated in the absence of or essentially free of any
scavengers, such as triethylaluminum, trimethylaluminum, tri-isobutylaluminum
and tri-n-hexylaluminum and diethyl aluminum chloride, dibutyl zinc and the like.
This process is described in International Patent Publication No. WO 96/08520
and U.S. Patent No. 5,712,352.

[0075] In another embodiment the process is run with scavengers. Typical
scavengers include trimethyl aluminum, tri-isobutyl aluminum and an excess of

alumoxane or modified alumoxane.



slurry is allowed to exit the reactor at regul ar
intervals or continuously to a heated | ow pressure

wo b@sio187éssel , rotary dryer and a nitrogen purPET/T81006023404
in sequence for renoval of thg-isobutane diluent and
al | unreacted nononer and conononers.: The resulting
hydr ocarbon free powder is then conpounded for use in
various applications. [0073] In one enbodi nent of the
slurry process useful in the invention the
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temperature is preferably higher than the first reactor temperature. In parallel
reactor operation, the temperatures of the two reactors are independent. The
pressure can vary from about 1 mm Hg to 2500 bar (25,000 MPa), preferably from
0.1 bar to 1600 bar (1-16,000 MPa), most preferably from 1.0 to 500 bar (10-
5000MPa). |

[0078] Each of these processes may also be employed in single reactor,
parallel or series reactor configurations. The liquid processes comprise contacting
olefin monomers with the above described catalyst system in a suitable diluent or
solvent and allowing said monomers to react for a sufficient time to produce the
desired polymers. Hydrocarbon solvents are suitable, both aliphatic and aromatic.

Alkanes, such as hexane, pentane, isopentane, and octane, are preferred.



the contents of the reactor, auto refrigeration,
pre-chilled feeds, vaporization of liquid nmedium

W@ dioz0e8T83 nononers or sol vent) or conbi nati onBCDUSZN6/023404
three. Adiabatic reactors wibh-pre-chilled feeds may
al so be used. The reactor tenperature depends on the
catal yst used. In general, the reactor tenperature

preferably can vary between about 30C and about 160C,
ndP@7%r ef er dbleypreqednsaais eerrzdou B! Aprlinuasotred ienktsadtor,
r

DSBS R AR OIS0 B 08RG s r

C HardlI¥5 L THRRO R Etorshaky BX@MR htryholhavd iRl c6cim of HeatfBYand
be used at 400C, while a netallocene Ti catal yst can
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S n e nmper at.ure is preferahbly higher tha
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i ndependent. The pressure can vary from about 1nm Hg

t 0G0 bar Thxbing&dionfdsp, relatesfier ably from 0.1 bar to
1600 1-16, 000, MPa) , referably from1.0 to
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series reactor configurations. The liquid processes
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bdhs AP 88t ed. See the disclosure of U S. Patent No.

PoR0LaECRube gtk bRt 1) O gy
\Ee10att@ 26805 pdrlG&0phehyl groupadt iperfluaksaplithllbdresp.t o: 1.
Aql | uat opheny] borat e [epreser 79, Y Ans, Lok, O+
perfluorophenyl group.
4.  The fluorophenylborate of paragraph 1, 2 or 3 wherein Ct" is selected from
silylium, trityl carbenium, Group-12 metal, anilinium, ammonium, phosphonium,
and arsonium cations, and anilinium, ammonium, phosphonium, and arsonium
cationic derivatives wherein the cationic derivatives contain C; to Cg hydrocarbyl,
hydrocarbylsilyl, or hydrocarbyl-amine substituents for one or more cation
hydrogen atoms.
5. The fluorophenylborate of any of paragraphs 1 to 4 wherein Ct" is a [4-t-
butyl-N,N-dimethylanilinium] cation.
6.  The fluorophenylborate of paragraphs 1 to 5 and comprising an anion

selected from (meta-CFs-CeF4)sB™ and 3,5-(CeFs),-CsF3)4B".



where Ct+ is a cation capable of extracting an al kyl

group from or breaking a carbon-netal bond of, an
woe@ansaet al | i ¢ conpound; Arf is a fluorophenpCT/ysm0E023404

nis 1 or 2; and each Ris ipglependently selected from

a fluorophenyl group and a fluoronaphthyl group,

provi ded that when n=l, each R group is connected at

the 3- position rel ative the connection between the

agsocAﬁt%@waﬁg@w@%ﬁ@alb’ﬁéYEéWnﬁmémg@i{G) a gielyistn=2;
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uor ophenyl bor at e_ of A&géﬁ)gr aph 1 wherein each

Ris i ndependent Iy sel e€tdB-¢ per f | uor ophenyl

Pl an PRGPar T bR g A ST in KiReorpreskine o

I %al%oﬂ%é‘tél%%@Bb%ﬁbkga%%@améco C?&ufdl H@frlé?ﬁmﬁbﬂph@ﬁﬁtgﬁ’oup,
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sinliy [l ion artdrqatzlyR ie mdbmdamly @Elastaol ftom wdluatopbanyllgretipand a
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c %51981'1 Fel BN dnyeSioMRpdan thd8ss6@hie@ 'Artgxgﬁﬁ hf{cﬂﬂl'e Heron
contain Cl to C8 hydrocarbyl, hydrocarbylsilyl, or

hyattmo exd, lwblen a2 rthe &grsmpstau@mrmeét@d abthe 3egrositionend dhd on

hydr.agen atons. 5. .Th quoro Ibo ate of ¢Of
PHGP R BBec Vel e e EE IO o epntiEategtatet Ar Broup and
-~ Nohsghiypetday ani liniunj cation. 6. The
" fluorophenyl borate of paragraphs 1 to 5 and conpri sing
- aR. anThacadygcysemfof panagraph d-whetdb e@ﬁFB,)'SCﬁBdamid@}tB/ selected

6F5 C6E3)4B'. 7. An ol f|n i on cat al st
TRk h et pLiny efsip 35S & PR RrEp by LRy -
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activator conpifising a ound represented by the
- f perfldoanph€hyt gfBw( Ar f Rn) 4] where Ct+ is a cation

SR AR M S
Ayt arif H%%Hfﬁn@o "%4fetal) ahi:ﬁ]piltm‘P FanfmoRfd, Bh(ﬁnum :

isin epe dently sélected froma fludrophenyl”’ group
andd arsonium cations, and anilinium, ammonium, phosphonium, and arsonium

cationic derivatives wherein the cationic derivatives contain C; to Cg hydrocarbyl,
hydrocarbylsilyl, or hydrocarbyl-amine substituents for one or more cation
hydrogen atoms.

11. The catalyst system of paragraph 7, 8, 9, or 10 Wherein Ct" is a [4-t-butyl-
N, N-dimethylanilinium] cation. |

12. The catalyst system of paragraph 7, 8, 9, 10, or 11 wherein said activator (b)
comprises an anion selected from (meta-CgFs-CgF4)4B™ and 3,5-(CsFs)2-CsF3)4B .
13. The catalyst system of paragraph 7, 8, 9, 10, 11, or 12 wherein said catalyst
precursor is selected from a metallocene catalyst precursor, a bisamide catalyst
precursor, an amine bisamide catalyst precursor, or a pyridine bisamide catalyst

precursor.



fl uoronapht hyl group, provided that when n=l, each R

group is connected at the 3- position relative the
w@omnietsTedn bet ween the associ ated Arf group apdI/UBm®06/023404

boron atom and, when n=2; thm; R groups are connected

at the 3-position and the 5- position respectively

rel ati ve the connection between the associated Arf

group and the boron atom 8. The catal éSt syst em of
pdfaglbppetalysisasienof paregraph 7 8,i% depdn derft |1y véherein thed
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‘whgggitmeach Arf is a perfluorophenyl group. 10. The
catal yst system of paragraph 7, 8 or 9 wherein G+ is
sdbectbelctalyshsysem il pumgrapl /1819, $6r e h2.ubd, oG dwperein the

RN T e T

anRgeRiwn cationi c derivatives wherein the cationic
derivatives contain G to C8 hydrocarbyl,
hylér oChe bathlsstisystemof amy ol poeagripls -7dailh evisedis thetaataiss
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wiperceis supg@itd acti vator (b) conprises an ani on sel ected

from (et a- O?Fs- E6F4. 4B d 3, 5- S Fsz)z- Co6F3)4B . 13.
THE: ¢ APIPCSE Tl PO DESME S At o e IeFm BOiGyer cpmpiging
1%07?4‘!‘3@[&@ RiSAbshrESAMEE cRAS&EYSEBM df%n? %f ﬁﬁﬁﬁgpﬁsrloﬂ@ 9.

net al | oCene catal yst precursSor, a bisam de catal yst
pri@culboprocess ofpanagraph $&wheeeicstidblefin npmemgr samprisss ableast

ri di.ne bi sam cagt al yst .. cursor.14. The catal yst
PVt 6hi e t,Ca st A T o o0 Bl C3 g Simy Moty b Ring:

tl&gdg@jj%@otcygﬁ@g}éﬁﬁor (a) and the activator (b) are
present ina‘ratio of about 10:1 to about 1:10. 15.

TRO. caflThbk psicessytperagoiph )& vdgrapkaid oldindnoriner tompfidss
13 3{51?14 wherei n the catal yst precursor (a) and the
acthy GRY/PRYoRYIE S esent in a ratio of about 5:1 to
about 1:5. :

[0081] The invention will now be more particularly described with

reference to the following non-limiting Examples.

Activator Synthesis Examples

Example 1

Synthesis of 3-Bromotetrafluorobenzene

[0082] To a cold (-78°C) solution of 3,5-tetrabromobenzene (19 grams) in
diethyl ether (Et,O) was added BuLi (10 ml, 1.6 M, Aldrich). After 1 hour of
reaction time, the mixture was quenched with an HCl(aq)/Et,O mixture and
allowed to reach room temperature. The organic layer was separated and dried
with MgS0,. The solvent was removed and the product purified by distillation
(b.p. 130-135°C, 10.01 grams). “F NMR (25°C, CDC13, referenced with CFC15)
-190.4 (t, 1F), -124.7(m, lF),‘—132.6(m, 1F), -162.2(m, 1F).



16. The catal yst system of any of paragraphs 7 to 15

wherein the catal yst precursor (a) and the activator
w@bjo7atsg4present in a ratio of about 2:1 to abpeit/u$2086/023404

17. The catal yst system of apy-of paragraphs 7 to 16

and further including a porous support. 18. A process

for polynerizing at | east one ol efin nononer

conprising contacting said nononmer with the catal yst

system of any of paragraphs 1 to 17. 19. The process

of [ aph 18 wherein said ol efin nonomer conprises

atE’F@g’g?Eone of a C to C30 olefin, a C4 to C3

diSﬁnﬁiésﬁ;of@Y]i)dn@aﬂd}oghé]@#l%%ﬂlﬁéﬂrﬁﬂm*mBi?ienénd a C5to
C20 cyclic olefin. 20. The process of paragraph 18
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Exanpl e 1 Synt'hesis of 3-Bronotetrafl uorobenzene
- [ 008Rjup;Tihe arganicdayer 780 §pasastd) rhd thesblvent removed. The residual

CoT s MRS IMARESRTH A S
hQHExALs) " §8€ %&eﬁf‘wéé 518 orabhf}C 7R XA 23985 CHUS NGBRANMEd Rith
an HC (4q)/ EtaO m xture and allowed to reach room

t dripeln at-Ur4e0 (MhEF)pr1g8.0i(m, 1By el30viaén s a1138 4t 2319, A6l &dt,

Wi SO, e sol vent s renoved and t he product
pﬁ#"ﬁgb%=g%}sf]iq4toa %ﬂ?b. p. 130-135C, 10.01 grans).
19F NWMR (25C, CDA 3, referenced with CFA 3) -190.4
(t, IF), -124.7(m IF), -132.6(m I|F), -162.2(m

| Mxanxgdepl e 2 Synt hesi s of A

3- pent af | uor opheny| -2 5, 6-tetrafl uorobenzene [0083]

TSvathesisan iﬁﬁv-ﬁ%«ﬂ)\%ﬁ i okat by gt o the. 3.

brigg@g et r af | rb%h% 16R&atdd d 2 a0 Hbaed o mpl e

1was :deed (T%gl: %g’?%xane@{a%?gr ar%s) and t%g%;ﬁﬁaxt ure

wasrregohding dhofate ungaysiarddttaodadogadie s vsldwolukion pf nm-Ggl's-

organi ¢ layer was, she{J rated, and the sol vent renoved.

T[@Ff% Z},a gems) m diethylether was added 1 equivalent of BuLi (1.6 M,
Aldrich). The reaction was allowed to stir at -78°C for 1 hour and then a hexane

- solution of BC13 (1/4 equivalent) was added. The ice bath was removed and the
reaction mixture was stirred for 3 hours. The solvent was replaced with methylene
chloride, and the LiCl byproduct removed. An oily material was obtained after the
solvent was removed. Salt metathesis with 4-tBu-PhINMe,HCl was performed
using the oily material, and the LiCl byproduct removed by filtration. The solvent
was removed under vacuum. The resulting white product was collected. Yield:

1.53 grams. ”F NMR: -105.5 (bm, 4F), -123.6 (bm, 4F), -139.2 (bm, 8F), -141.5
(bm, 4F), -155.2 (bm, 4F), -163.7 (brn 8F), -169.7 (bm, 4F).

Example 4
Synthesis of 1,3,5-tribromotrifluorobenzene
[0085] To a suspension of iron in 1,3,5-triflucrobenzene (40 grams) was

added Br; through a dropping funnel. After the addition was complete, the



mat eri al was sublined and the sublinmte was passed

through a silica colum (hexanes). The yield was 5.3
w@e@m®18749F NVR (25C, CDCl 3, referenced w th BECQUSAY6/023404

-114.0 (m IF), -128.6 (m 4B, -130.5 (m IF),

-138.4(m 2F), -151.7 (t, IF), -161.7 (m 2F) -164.0

(m 1 F). Exanple 3 Synthesis of

-t Bu- PANMe"Km CeFs- CeF*B] . [ 0084] The bi phenyl _

presipR BUEEHrsereduxgddon kehours Hagaitwe wasthespisneliedgvith

ot B eciZ 0o Bl ANRRRE: SRR prRofeafila YA YR 0o
1 canride aiTRe breahic Balet whd sépatdtedAindrdriet JnithFAES 04 e AGtet Altration,

was allowed to stir at -78C for 1 hour and then a
héhagedvenbvas festpved, 1Bolinga whita crysfigllipg meaterial wg ieldifdegtams.

The, | t r.e and the reaction m xture was
stﬁ#@@%ﬁg&?&@g@%ﬁgg sol vent was replaced with
met hyl ene chloride, and the Lid byproduct renoved. An

oily material was obtained after the solvent was
rdixamgde SSalt netathesis with 4-tBu- PhNMe 2HC was

perfarmed j t he oi | terial, and the LiC

b PHIE T PPy GroPERARR. The sol vent vas

r goe8egd und GHHAR | | ﬁan%i

cgl | ect ed. %Qe%% 1. 503?{%1?%{%?@@ 5%&%% E 0 .lgq%g%snmaved

4 M) tetrahgBoBirgnomd, afer coelirBIhe reshiqnt 8flption with ab iqeldrath to -5°C,
j:-:}g équgjggﬁﬁgfeé&ng\g;ﬁgbgs ;Aic?rngh; W(as? ggde%.l: )A wflf]fe6 geripgtgtg]appgared

1 a&edtht hBHOTRAS béhpel-0 RERE R8ink A0SRhctR Aixfile Pcﬁrrls%dglg, dthe

of ironin 1,3,5-trifluorobenzene (40 grans) was a
Bi hatthr wagtenwved apbiha genipmatate, waf dllowetl bereachd? $Co M firsin
conpl ete, thereaction mxture s refluxed for 16. .
b0t ot S EEFa TR RiApoqueh S R AR SRl
hyghi o nyRiis b BalensoPutNar, (280 él_b@upt%dy&{ 1BXLIGRS 6F
wi th nmethyl ene chloride. The organic Tayer was
s@parated and dried withMyS04. After filtration, the
sol vent was renoved, leaving a white crystalline
material. Yield: 65 grams. 19F NMR (250C, CDC 3)

- 3&affid ¢ Exanple 5 Synthesis of :

3, 5-dirbronotri fl uorobenzene

-Synthesis of 3,5-bis(pentafluorophenyl)trifluorobenzene

[0087] To a toluene/tetrahydrofuran solution of the 3,5-
dibromotrifluorobenzene (7.645 grams) produced in Example 5 was added
(C¢F5),Cu-dioxane (40.0 grams). The mixture was refluxed for 2 days. After an
aqueous work-up, the organic layer was séparated, and the solvenf removed. The
residual material was purified by recrystallization from hexane. The product was
collected by filtration. Yield 9.64 grams. '"F NMR (25°C, CDCl13, referenced
with CFC13) -103.9 (s, 2F), -106.3 (s, 1F), -138.1 (m, 4F), -151.5 (t, 2F), -161.5
(m, 4F).

Example 7

Bromination of 3,5-bis(pentafluorophenyltrifluorobenzene



[0086] 22.363 grans of the Br3F3C produced in Exanple
4 was dissolved in tetrahydrofuran and, after cooling

wo bh@7oeswd t ant solution with an ice bath to - 5BCX/U$2006/023404
equi val ent of Et MgBr (Et20 -2pdrich) was added. A
white precipitate appeared after the addition was
conplete. After stirring the reaction mxture for 1
hour, the ice bath was renoved and the te‘r}Eerature was

allPBd to loamgweof Adtlp(oarafurrepiesyWsrkotgdensane (7.55

S 0| Vng glpr(gﬁﬁ% gl?@)%rn%lgg a.{lc? ir %Sg\%ﬁgr Wash a%d%g?._.te NEIH (xgg re was
C@éﬁlux%)i f01933d:§/s( ftek Eﬁenchﬂq@@hészlmd 2kdracting BxeiBaR:L §rith

Synt hesi s of

3 r@tbylsr(epéﬂ&nram tbmroagﬁmeﬂwe)rtwasﬂmé M@tbeMg&he 4f0m SHprimpol

ne/tetra furanslut 0 f the
o Gbe T L BB RO Btk B SR emitalizgtgn afforded
Exaipbeuc (Was1 gﬁ%?as(é:@/ﬁﬁé &%mﬂinew&laﬁm O grans).
The mxture was refluxed for 2 days. After an aqueous
wor k- up, the organic |ayer was separated, and the
sgﬂ ventl enoved. The residual material was purified by
&Plizati on from hexane. The product was
C @y B RGEPi(EL DA, et 4 grams. 19F NMR
@g wf( LAt SICRYACr DR 3) -103.9 (s, 2F),
101139:]; (s ﬂlé)a,cold@tﬂuﬂor(cmﬁl-b,ﬂ'emo.?;551 5 (t, 2F) -161.5
7..Br 0H1 nat |

e SEteRy b (1 mamel ratspd ieBrampde 7 was
ma&&é@f ?e(ﬂ{wa?fenrt oP B%ip@r%}@f Auﬁ‘fc Fhﬁﬂ&l 5t it OB O PENZERRed.

(7.55 grans) produced in i ron powder was
addhe aniBhuPe thﬁmthm#@mmaSesr dfehwidew/ecﬂ mresoldaym terhpé¢reture,

e DGEHECS AR 893 BTl e r o ks et Bansipdsre
W%de Ahd e L1C feﬁ{dv@@ b?ffﬁtrattf?)ﬁ ugih)é'ceﬂtea@@ﬂtgwm gﬁmal

sol vent was repl aced hexane. "Recrystal | t| on
" afefagrod@tbnt pentpreodasctddébtodduagrpmenspitaiona Thini nmeture was chilled,

tallne mat eri gl . anpl e. 8 t hesi s of Et 2
5?%%(% hg PEQSyIEE yvas %%Egse%}f %ﬁw} %E peBiRgEe %Mréwﬁe
pMcﬁi@paSSd white solid (3.761 grams). '’F NMR (25°C, CDCls, referenced with
CFCl13) -95.8 (s, 8F), -118.1 (s, 4F), -139.3 (m, 16F), -155.9 (t, 8F), -164.3 (m,
16F).

Example 9
Synthesis of [4-tBﬁPhNMe2H] [(3,5-(CsFs)2-CeF3)4B]
[0090] 3.651 grams of [Li(EtzOzj] [(3,5—(C6F5)2-06F3)4B] produced in

Example 8 were dissolved in methylene chloride and was stirred with a methylene
chloride solution of 4-tBuPhNMe,HC1 for 45 minutes. The LiCl by-product was
removed by filtration. The solvent was replaced with toluene, and pentane added
to incipient cloudiness. After chilling the mixture at -35°C, the product was
collected by filtration and washed with pentane. The residual solvent was

removed by placing the product under high vacuum while heating to 110°C for 4.5



bi s(pent af | uorophenyl )trifl uorobenzene (5.188 grans)
produced in Exanple 7 was added 1 equi val ent of BulLi
W@ 2006018748 dri ch). After 35 mnutes, BC 3 was Bdriies2006/023404
The m xture was stirred for-40-m nutes, then all owed
to reach roomtenperature, and stirred for an
additional 1 hour. The solvent was replaced with
met hyl gne chloride and the LiCl renoved by filtration
udPHE- cdi NMR (spae peliragrls sy indisated pipe prodngin Yipldns 40k
mgf ded to induce precipitation. The m xture was
chit ed, before the product was collected by
filtration. A final pentane wash provided the product

as a white solid :3. 761 grans). 19F NMR (25C, CDO 3,
r o 3) -95.8 (s, 8F), -118.1 (s, 4F),
- 6F). - 9 (t..8F) .. -164.3 (.m. 16F).
T o' sihiaties pEeyithdr b pleineb Sy e iopebre
6 bedferninmintBl- o 8R4 thSefiRdndiié Bhd @ hubed B Eeml

[ (3,5-(C6F5)2-C6F3)4B] produced in Exanple 8 were
dinstdlogent Gatelysts dnd frosopdishirand dluvarahaplibyldiorate ectivataryy Ehe

net hyl ene chl qr.i sql.uti on of 4-tBuPhNMe 2HC for 45
nf?ﬁh‘%/tﬁgr_.er?ff? 9 i“@l‘}%gﬁ%’%ct was renoved by

fifddo2qt i on. THBGcHRkS HclnRa thSRbaGRo M1 @ V&N 1a806d D
pent ane added to incipient cloudiness. After chilling

t land B, sespectively, m3bSiruchealpioudulet andisvacainy eiond] pyate

filtration and S i ent .. The r.esiduyal
sarbilis P Sy R e hact B e ol or
V&SRRV aRE R IE®hIRL, f105, BRI Gin 4 Fu YR
(sanme as Exanple 3) indicated puré product. Yield:

3 ferpmulagteinsy. Pol ymeri zati on Exanpl es [0091] A series
of ethyl ene-al pha-ol efin copol ynerizations were
perfornmed using 1-octene as the conononer and a nunber

of different | ocene catal ysts and f| ophenyl
"9‘2%5 borate activat®fs. @r%ggul ts are

and fl ona
reported | e Low. [0092] T nvat
i ncl uded {t }duﬁ?w Exanpl esB3‘ I abg?'g/ldb‘l_ﬁ)
and B, resp iv@ly, in the structura ful ae and

t wo convebtei onal borate activators,ﬁamsl CsFs
[4-tBuPhNMe2H [ (G OF7)4B] | abel ed in the structural

© e
DMAH @ DMAH
4
4
A C
[0093] The metallocene catalysts employed included the materials labeled

E, F, G, and H in the structural formulae below:

E = bis(para-triethylsilylphenyl)methylene (cyclopentadienyl) (2,7-ditertbutyl-
fluorenyl) hathium dimethyl;



formul ae bel ow and [ 44BuPhl Sf Me2H] [ (C6Fs) 4B] | abel ed C

in the structural fornul ae below [0093] The
woreaoalolgyeene cat al ysts enpl oyed i ncl uded the nBCEUSZNG023404

|abeled EF, G and Hin the3structural fornul ae

bel ow. E = bis(para-triethylsilylphenyl)nethyl ene

(cycl opent adi enyl) (2,7-ditertbutylfiuorenyl) hafnium

di met hyl ; di met hyl si |l yl (bi s-i ndenyl) haf ni um

di met hyl ; G = di net hyl si | yl “et ranet hycycl opent adi enyl )

(ﬁfeﬂm@ﬁthmlhfﬂﬁbw)ld@nyd)dmfmmmﬂlthI and H =

bi s(phenyl ) net hyl ene (cyclopentadlenyl) (fluorenyl)

hat ﬁld&tﬁétﬁylﬁﬁﬁttyth‘amétg)ﬁgéﬂopﬁﬂﬁdlem} Q(:Vﬁbbét?lbm@db) tiestiumas

r WimétAyRagl ass-11ine mlliliter autoclave reactor

equrpped wth a nmechanical stirrer, an external heater

| d . ,
¢ SRR DGRy E8F PlovnleERLH Mislingbaawg dimetpt
- inert atnosphere (nitrogen) glove box. The reactor was

dri ed and degass thoroughly at 115C. A di
conononer, and venger, were added at rooff

terrpe‘r lfe/, sfpifherl C pressure The feackor wa
then broughi/A G_prideess pressure andMH qg | Dy oo e
et hyl grfesSit | at 800 RPM The 290
catal yst were Vi a syrlnge wi t hMéhe re r at Me

process copglj Tee pol ynerization wa
whi | e mai ntaining the reactionvessel wthi > of Fhe
target process tenperature and 5 psig (34 IdPa) of
. target process pressure (by automatic addition of
et hyl ene on demand) until a fixed uptake of ethylene
was noted (corresponding to ca. 0.15 g polyner) or
until a maxi mumreaction tinme of 20 m nutes had
passed. The reaction was stopped by pressurizing the
reactor to 30 psig (207 1dPa) above the target process
pressure with a gas m xture conposed of 5 nol % oxygen
in ar n Th | ymer was recovered by vacuu :
‘centri of the reaction m xture. Bulk
pol y r|z t T act|V|ty was cal cul at edhhy di vigi ngud he
yi el ley r.byethe total weight of {Ke caﬂﬁLxet
charge by trwﬁ in hours and by the refoso/XTA
nononer_|r gssur e |ﬁ at nospheres. The speci
pol yngri za actjvity was cal cul ated by H
yi el d \of polyner by the total nunber of mllinoles of
transi t1on al contained in

[0094] Each polymerization test was run in a glass-lined 5-milliliter
autoclave reactor equipped with a mechanical stirrer, an external heater for
temperature control, a septum inlet and a regulated supply of dry nitrogen and
ethylene in an inert atmosphere (nitrogen) glove box. The reactor was dried and
degassed thoroughly at 115°C. A diluent, comonomer, and scavenger, were added
at room temperature and atmospheric pressure. The reactor was then brought to
process pressure and charged with ethylene while stirring at 800 RPM. The
activator and catalyst were added via syringe with the reactor at process

conditions. The polymerization was continued while maintaining the reaction



the catalyst charge by the tinme in hours and by the
absol ute nononer pressure in atnospheres. Table 1
wa\eao7wet7as Cat al yst % Cctene Mw M n QI(a) Yi ePd(/D$2006/023404

Act(c) A E 30.8 873326 4593062306.9 0.209 163352 B E

26.8 1227178 389298 138.7 0.194 335886 C E 32.6 941435
359464 158.9 0.206 310403 A E 27.8 1277730 564718

222.6_ 0,204 219838 B E 27.9 1306600 380611 135.2 0.182
3ogsgbwithin 33§ of the) tanzes Pees TannGEND MALBSIBEAKPR) Af farget

| g B oY byt e B SRSy sl e B

B 83 40Endwhs Adted G303, 595 4 pOlykeh SHTHA6T
ué 7 3%1%38 8126$6£ .21:‘;&1%81 ﬁ%gl 18626%5?

311mmum83ap®@n dmelof@.Ommutes dad psssad. Gflsezregctmwstowed by
248672 .54. 0. 155 680132 . 727898 199555 61. 9

o Pras e f?f‘“%ré‘é§§P%é@*fﬁ%é@%%%?%% sl
A0 108 % A00RRD Tl A3 BOFETD Bt e
678695 224801 48. 0.176 86484 C G 11.6 39 173766

35c@vered by vaquuae ¢entrfugation & the 8agioh mpo@t4 B@E{ F!Olﬁme@zhﬁon

353776 B H 28 01 74 3 15 3..2 0. 16 4347
2@°§V1%1@%53<§§°‘%%%‘§% S35 SEaeImene s ot g e
g@ @tﬁ@ﬁn&%ﬂ%@&s Bndh 26 oA 0EAAG TSI AS i

O 16 871 2°C H 27.1 985666 552501 78.3 0.121 369655
A aiin@&phered. 1 3B g@cBRGbOINaEatién activds vg Telelated by dividing the
yield of polymer by the total number of millimoles of transition metal contained in

the catalyst charge by the time in hours and by the absolute monomer pressure in

atmospheres.



B E 27.7 1297955 369483 121.4 0.184 363756 C E 31.3

1077142 391479 137.5 0.194 338370 A E 27.5 1406540
W@O®749871313. 3 0. 164 275281 B E 26.5 1261551 39BGLLSDE6/B3404

0.176 441031 C E 32.4 10137533 489391 39.9 0. 151 909100

A F 23.1 542482 324864 33.8 0.108 767830 B F 25.1

382211 157275 23.4 0.172 1756247 C F 26.6 336457

193188 26.6 0.106 955664 A F 7.9 648240 338164 7.4

0.032 1044898 B F 20.3 32628blell53321 146.1 0. 374

614538 C F 25.3 335501 194869 5.7 0.093 3880139 A G

33,5y 83242812000 BkioR4. 612y 148 649350 Br@ 35191853868 .c1(c)

0.13% 959154 A G Ei.o 51§. 6 379813 4577 0. 144%7555172>2
0;

él D

B G 32.8 885361 400882'% T42° 517187 C cP3%t 5 339886
470851 231d47 32%"0.1213é 64§Fi“%‘H %97 1593%p1 310403
945782 96. £ 0. 088721355878 %718 1080%%1 4593% 35219838
0.158 1020034 C H’96. 81308t¥80978%653011942 5 00dky - 323883
1629%9Tabl & 1 (Cdht' d) ACET vatb¥’Tat alPst % E2f%ene MAPL!
Mh QF(a) Yifel d(bP*Act (333K H 382948 1416674 908130 62736698
0.108 391750 B H222.6 P4198B111%686881 7868 0. 248 43868835
C H 95.4 853083 23400838390 0231345 416684 A E0282 4 831707
1739067 1171641 361.2 G196% 77?8483 D E384.5 791800 776067
203589 140.10) 0.222228563W3¢ E1Z06D 880288 324180 16462871
0.21G 231067 A E23%.1 B178412418#7903 255. 4 00202 1066135

2335689 G 32.8 529095 248672 547 0.155 630132
B G 34.0 727898 199555 61.9 1 0.183 708686
C G 29.2 481970 236278 36.7 0.153 996843
A G 29.8 541922 249355 53.1 0.154 697270
B G 225 678695 224801 48.7 0.176 864847
C G 11.6 393259 173766 35.2 0.164 1118910
A H 27.8 1281727 770214 63.4 0.094 353776
B H 28.0 1017740 371580 133.2 0.169 304347
C H 26.9 1197383 733800 94.6 0.091 231325
A H 28.0 1330405 793966 75.3 0.105 334528
B H 264 1005842 367618 457 0.166 871582
C H 27.1 985666 552501 78.3 0.121 369655
A E 31.9 1139206 528162 159.6 0.165 247669
B E 27.7 1297955 369483 121.4 0.184 363756
C E 313 1077142 391479 137.5 0.194 338370
A E 275 1406540 605749 1433 0.164 275281
B E 26,5 1261551 399811 95.8 0.176 441031
C E 324 1013757 489391 39.9 0.151 909100
A F 23.1 542482 324864 33.8 0.108 767830
B F 25.1 382211 157275 23.4 0172 1756247
C F 26.6 336457 193188 26.6 0.106 955664
A F 79 648240 338164 74 0.032 1044898
B F 20.3 326268 153321 146.1 0.374 614538
C F 25.3 335501 194869 5.7 0.093 3880139
A G 33.6 632428 290031 54.6 0.148 649350
B G 35.0 833868 276887 59.3 0.155 626298
C G 30.5 503336 248427 34.0 0.136 959154
A G 34.0 631606 329913 45.7 0.144 755517
B G 32.8 885361 400882 66.6 0.144 517167
C G 355 470821 231047 325 0.144 1064290
A H 26.7 1513491 945792 96.2 0.086 213555
B H 241 1080331 451270 353 0.150 1020034
C H 26.8 1503997 965301 94.5 0.064 162979



D E 29.1 891463 303781 163.8 0.210 231127 C E 32.0

826184 262797 131.7 0.212 289974 A F 28.9 434332
WQ4N5008727. 9 0. 140 904519 D F 29.7 223643 11197AT/US2086/023404

0. 155 1453846 C F 27.2 266118143140 20.4 0.139

1219667 A F 26.8 479632 286466 35.7 0.130 656287 D F

29.5 245276 130613 20.6 0.146 1274128 C F 25.8 326288

203926 28.0 0.100 641387 A G 28.9 497448 226962 51.7

0.163 568458 D G 26.5 4baded (€estidd 49. 1 0. 184 673120

C G 35.9 388306 155568 30.8 0.162 947030 A G 30.7

51§§A8m22éﬁﬂét5%cﬁm&y16%@57751%mD G -(' 65324d0)00124¢)

7519§5 A H 7.8 933784, @2110 .1 36 217412 D 1 0
32. 15705849 324346°107. 970 °H 32 9233 )
500265 84.30. 114> 349.' , H S 1008 §4 588 i% %2
0.129 200642 D H g% $08 .54 4% 15835

C H 26.3 968278 5% 254 B192 g% 217994 A %2%% g 28604
1113506 376594 1§696 033888 264499 D E198 g g93Kpa 231067
2603244 131.%5 0.28612815891%¢ 358D g3b3do 2888%9 51238569
0. 209 704863- A B%29. 5%9198533103481 706178 6 0043 231127
435690 D E B3.9 734390 82@8§926288°77 0. B35 416488 Cc 289974
31. 3486496F 3029682107 434382 19847330875 2A F 2702404401904519
250287 24. F 0. 1469701288%4D F1PE70 220321 109650 19438846

0. 15¢ 1427263 27.2 266119 143140 20.4 0.139 1219667
A F 26.8 479632 286466 35.7 0.130 656287
D F 29.5 245276 130613 20.6 0.146 1274128
C F 25.8 326288 203926 28.0 ~ 0.100 641387
A G 28.9 497448 226962 51.7 0.163 568458
D G 26.5 407860 166429 49.1 0.184 673120

..C G 35.9 388306 155568 30.8 0.162 947030
A G 30.7 516519 224971 50.4 0.162 577513
D G 34.0 651541 551572 45.6 0.173 682201
c G 315 424935 202725 353 0.148 751995
A H 27.8 933784 508402 112.1 0.136 217612
D H 32.1 705849 324346 107.7 0.157 262970
C H 32.6 923314 509265 84.3 0.110 234987
A. H 30.1 1008994 589812 " 115.3 0.129 200642
D H 30.0 683608 292334 48.7 0.167 615887
(O H 26.3 968278 553254 101.2 0.122 217794
A E 26.6 1113206 376594 130.6 0.190 261139
.D E 25.8 812604 260344 131.5 0.206 281537
C E 339 830389 288859 51.6 0.202 704863
A E 29.5 1086331 451706 71.6 0.173 435670
D E 33.9 754390 267926  88.7 0.205 416462
C E 31.3 864963 302902 107.7 0.198 330875
A F 272 440115 250287 24.9 0.140 1012953
D F 26.0 220341 107690 19.2 0.152 1427263
C F 257 266261 140377 19.1 0.135 1275079
A F 27.6 428823 250452 26.8 0.123 826119
D F 27.3 260176 139289 30.7 0.154 903520
C F 27.1 275397 154858 222 0.126 1025553
A G 36.3 575980 222526 48.5 0.170 630538
D G 28.1 462870 213858 33.7 0.159 846902
C G 35.6 450127 227673 33.8 0.145 770668
A G 30.3 541348 243450 47.2 0.160 609413
D G 25.5 423513 169533 33.7 0.173 923747
C G 33.6 452305 215879 34.1 0.156 825330



C F 25.7 266261 140377 19.1 0.135 1275079 A F 27.6
428823 250452 26.8 0.123 826119 D F 27.3 260176 139289
W@007/0087454 903520 C F 27.1 275397 154858 22. 2POI/LB06/023404
1025553 A G 36.3 575980 222586 48.5 0.170 630538 D G
28.1 462870 213858 33.7 0.159 846902 C G 35.6 450127
227673 33.8 0.145 770668 A G 30.3 541348 243450 47.2
0.160 609413 D G 25.5 423513 169533 33.7 0.173 923747

C G 33.6 452305 215879 Bable 1§CesEdB25330Tabl e 1
(Cont'd) Activator Catal yst % Cctene Mw Mn QrI(a)

Y' ﬁétféétk}) éﬁil;(sp)%/bcl'elnﬂ 1yt 169364, 662 02-Y%1)129Act(c)

27 9ha38237 408637 50, &L , 486§ 43 0. & 133 g;j
6943§4 56. 3 0. 118 757 % 765 339 -
0. 157 6822 % C H g ? % 0.13 446

() Lnch P Z% 650y AR 733
actifity |anra Oy pg r/3

?ﬁ héb ). [%555] AﬁgFZ?"‘
docufrent s déscri ¥&d he@é ﬁ9aré§¥ﬂ%orp3f8ted By3> 446619
r éDQRE rrc@len@h &iree (spoc (bl @raneg; EmyrapFiashyity inasemsrehpgymer/
a g{o itlng procedures. As is apparent fromthe

f rgb |ng ‘general description and the specific

enbodi nents, while forns of the invention have been
illustrated and descri bed, various nodifications can
éOQPéd:l e w t Adudocumgals td'pswgbfsd bereintee mpblrpprat%dhy @éﬁ@g@e of
Accor di nt en

{ S PR ey SRR b bis b b e R pbe S AW bpparent

f l6teod 9 ff@f@%&nﬁg E@cPal [IGEBESN ARTHB ¥pdciee érﬁBcB’ﬂiin@nts Gittile forms
[B-(ArfR) where Ct+ is a cation capable of

exf ﬂmnvqmgoa havel ogh iltpstyeted prddgscabedy veraiismgodifications can be

made without departing from the spirit and scope of the invention. Accordingly, it

is not intended that the invention be limited thereby.
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carbon-nmetal bond of, an organo netallic conpound; Arf
is a fluorophenyl group; nis 1 or 2; and each Ris
w0 pabepestdent | y sel ected froma fl uorophenyl grecpusivde/en3404
fl uor onapht hyl group, providsl that when n=l, each R
group i s connected at the 3- position relative the
connection between the associated Arf group and the
boron at om and, when n=2; the R groups are connected
afLAMM3: position and the 5- position respectively
rel ative the connection between the associated Arf
group and the boron atom 2. The fl uorophenyl borate of
chai m A ahessticnyibatie Rpicseitatigp@pdantdly sel ected from
a perfluorophenyl group and a Ferf]uoronaphthyl group.
3. The fl uorophenyl bor afé [Br(AgiRadan 1 or 2 wherein each

Arf i . fl | . 4. .Th .
WS n iR fap SraRl Shsytiig sty Etp frm, o egelqng o
SeArB6A-aftidl b6 &, b blgab nletditiy boriouR@NAHR 2 BiSPhentPgroup;

metal, aniliniurn, ammonium phosphonium and arsonium
catis bos?; aaddacinR li$ mdapgndeanttsossiagted fishos pluoropbenyl grogip and a

SERSBLAMER SR, £ Y SR8 B 4% BRI e
Py&’ﬁt@&%wﬂvé iledonm&tioRYHFREA ftl*ié’éss&%té@A%ftg%r%ﬂe&Mecﬁé Boron

or one or nore cation hydrogen atons.
f dtoor oyhwhyt e?;dheRg@rogisarncobpe@edat tBe dipositiom agl theiss a

4-t-butyl - i met hyl ani linjiu cation. 6.. The s
RS TOY Aqle R b Parisphot et 3 gssOgiati]dha’ group and
CORMokS f18man ani on sel ected from (et a- CeFs- CeF* and
3,5-(C6F5)2-C6F3)4B . 7. An ol efin polynerization

“catal yst systemconprising a (a) a catal yst precursor

I S [ 1] d d.
2t vad b7 UG TOGE AL PG 5P OB GHE0 L ErBRter i m
Lsel@otedrotta perfiorSpheByl dibp SRt AbHBhodYRIHRII o aiam 7

wherein said catalyst precursor is selected™from
net al | ocene catal yst precursor, a bisam de catal yst

e SR ST 62 S BLSHEREL 0 o
Sushemphonl gy o1 € e e cacelyot precursor
about 10:1 to about 1:10.

4. The fluorophenylborate of claim 1, 2 or 3 wherein Ct" is selected from
silylium, trityl carbenium, Group-12 metal, anilinium, ammonium, phosphonium,
and arsonium cations, and anilinium, ammonium, phosphonium, and arsonium
cationic derivatives wherein the cationic derivativés contain C; to Cg hydrocarbyl,

hydrocarbylsilyl, or hydrocarbyl-amine substituents for one or more cation

hydrogen atoms.

5. The fluorophenylborate of claim 1, 2 or 3 wherein Ct' is a [4-t-butyl-N,N-

dimethylanilinium] cation.

6. The fluorophenylborate of claim 1, 2, 3, 4 or 5 and comprising an anion

selected from (meta-CgFs-CsF4)4B™ and 3,5-(CgFs),-CgF3)4B".



10. The catalyst systemof claim7 or 8 wherein the
catal yst precursor (a) and the activator (b) are
w@e@sem743 n a rati o of about 5:1 to about 1:5.PAWUSIHNE023404

catal yst systemof claim7 or78 wherein the catal yst
precursor (a) and the activator (b) are present in a

rati o of about 2:1 to about 1:2. 12. The catal yst
systemof claim?7 further including a porous support.

13 . A process for polynerizing at | east one olefin

onmer , conprising cont act i,n i At h e
cataly st SRpaRh B ERARAANg sAGef o JRARIRE o §Balll
There@fr85e8mpAking hA bifadSmWbEcRompsahdard ﬁgj hiadiRRRRES
conprises at least one of a C2 to C30 olefin, a C4 to
C3cogipwisatarthe forophansl haratglof glavmdt 2.3, dohen@er and a C5
to C2 cyclic olefin. 15. The process of claim 18
wherein said ol efin nononer conprises ethylene and/ or

Propyl eng catalyst system of claim 7 wherein said catalyst precursor is selected
from a metallocene catalyst precursor, a bisamide catalyst precursor, an amine

bisamide catalyst precursor, or a pyridine bisamide catalyst precursor.

9. The catalyst system of claim 7 or 8 wherein the catalyst precursor (2) and

“the activator (b) are present in a ratio of about 10:1 to about 1:10.

10.  The catalyst system of claim 7 or 8 wherein the catalyst precursor (a) and

the activator (b) are present in a ratio of about 5:1 to about 1:5.

11.  The catalyst system of claim 7 or 8 wherein the catalyst preéursor (a) and

the activator (b) are present in a ratio of about 2:1 to about 1:2.
12.  The catalyst system of claim 7 further including a porous support.

13. A process for polymerizing at least one olefin monomer comprising

contacting said monomer with the catalyst system of claim 7, §, 9, 10, 11 or 12.

14.  The process of claim 18 wherein said olefin monomer comprises at least
one of a C, to Csg olefin, a C4 to C;q diolefin, C; to C;9 vinyl aromatic monomer

and a Cs to Cyg cyclic olefin.

15.  The process of ctaim 18 wherein said olefin monomer comprises ethylene

and/or propylene.



