15 FEB 2007 1 WD 200F4095469 PCTN52005/ 002479 CATALYST COVPGCSI TI ON AND USE
THEREOF FI ELD 100011 This invention relates to catal yst conpounds useful

for polymerization and or oligonerization of unsaturated nonbhEEB208(ch as
ol efins. BACKGROUND [ 00021 As is well known, various processes and

catal ysts exist for the honopol ynerization or  copolynerization of ol efins.
[0003] New pol ynerization catal ysts afle of great interest in the industry
because t heywof:doapssssany new opportunities for provi di ngcmeswgren®sses and
products to the nmarkets in a cheaper and nore efficient manner. The
followng invention relates to new polynerization technol ogy based upon new
late transition netal catal yst conpounds. [00041 References of general
interest related to t i ' ' nelude: 51 WD 2000/ 020427,
WD 2001/ 010875; WD 2 -0 ﬁ,..d.—dﬂ]ﬁi’w*'.ué- REOY 5002) 51 (12),
1301-1303; Collection of Czechosl ovak Chem cal Communi cations (1988),

63(3), 371_&&5@]@ Transition Metal Chem stry (London) (1988) 23 (5),
609-613. SU THE | NVENTI ON [ 00061 The present invention is directed
toward Group 1008, 6, This8invlntichO relas 1th tca@lsH tdoipoiiisaluseh@NggUNdS
containing neutral. pono- or_di-anionic tridentate ni tgg)%gnl oxygen based

|i gands t hat BY¥DiZaioeg and gy qligompnzation of ypsaturyied mogogyess, sy ¢8%eri ze ol ef i ns,

particularly a-olefins, or other unsaturated nononers. For the purposes of
this discl osurS, N S-ol Sfi ns" includes ethylene. [00071 The present

I nvention is d toward Goup 4, 5, 6, 7, 8 9, 10 or 11
transition nejean2)CoMPOURGS weliNindivi) Vidiolprobates 2Bl GRialyak Sxis fdk ldRgen/ oxygen

based |igands_that are useful, vvit’h or W thout activators, to polynerize
ol efins, part bengpalymprizatign ar copelymgrizationefolefins at ur at ed nononmers. 15 FEB 2007

VO 2005/ 09546 fogBST/ US2R@w ol etdatibn Latllysts BRAR brehh ut@bst GO R Nihdkdkyj On OF

pol yneri zation conpositions of this g e
' because they offer many new opportunities for providing new processes and

products to the markets in a cheaper and more efficient manner. The following
invention relates to new polymerization technology based upon new late transition

metal catalyst compounds.

[0804} References of general imterest related to the instant invention
include:

[0005] WO 2000/020427;, WO 2001/010875; WO 2003/054038; Polymer

' International, (2002) 51 (12), 1301-1303; Collection of Czechoslovak Chemical
Communications (1988), 63(3), 371-377; and Transition Metal Chemistry
(London) (1988) 23 (5), 609-613.

SUMMARY OF THE INVENTION
[o006] The present invention is directed toward Group 4, 5, 6,7, 8, 9, 10

or 11 fransition metal compounds containing neutral, mono- or di-anionic

tridentate nitrogen/oxygen based ligands that are useful, with or without
activators, to polymerize olefins, particularly o-olefins, or other unsaturated
monomers. For the purposes of this disclosure, "a-olefins" includes ethylene.
[00607) The present invention is also directed toward Group 4, 5,6, 7. 8, 9,
10 or 11 transition metal compounds containing necutral, bidentate
nitrogen/oxygen based ligands that are useful, with or without activators, to
polymerize olefins, particularly a-olefins, or other unsaturated monomers.



invention preferably conprise transition netal conpounds of fornula: [LMXWZ
wherein wis 1, 2 or 3; zis 1 or 2; each Mis, independentl¥, a Goup 4 to
11 nmetal, preferably a Group 4, 7, 8, 9, or 10 netal; each L13EEB 2007

i ndependently, a neutral, nono- or di-anionic tridentate ligand that is
bonded t oVORIDF/OFBINI t r ogen at ons and one oxygen atom @EdEmAISe00see240d the
nitrogen atons and the oxygen atomar& term nal atons and the other nitrogen
atomis a central aton), and the central nitrogen atomis part of a
pyridinyl ring, and the central nitrogen atomis connected to the term nal
oxygen atom at one ortho position of the pyridinyl ring via a group having
at | east t\00@8jr bon albes plig@netizatiencent palymenzatoge ncompmsitions cohnhit ed to

the termnal nitrogepn atomat the other ortho positian of the pyridinyl

fing via o BYOUSTACIREXCOPIESE EetoR BeH! cambmmsaroranry T msas  t wo
carbon at ongereignd the termnal nitrogen atomis substituted with one -
C3- G50 hydrocarbyl or one hydrogen or substituted with one C3-C50

hydrocar byl and enelyard8gen atom or two hydrocarbyls wherein at |east one
hydrocarbyl is a C3-C50 hydrocarbyl, and the term nal oxygen atomis bonded
to two differentZEdr®om atons or one carbon atom and one hydrogen atomto
give a neutral Qr: ni, | ornor; and X
i s i ndependent | yéj%ﬂ(yoﬁghl#?%ngélﬁtﬁggn%{f&ﬁo%gb{pifﬁ}ea?’ I gga% ??g?@)ﬁ’ Z’r

pol ymeri zat8,8nocddpeslti ons of this invention also preferably conprises

transition netal c ounds of .fornmul a: L Z ereinwijs 1,2 or 3; z
is 1 or 2; each f#%"s: ¥l 'ﬁ@ﬂe%‘ﬂ{yi’)?, neélt_ dHN%(“VgI r\gi}ﬂ‘% H}c{,en'ﬁee]flé‘?‘"ﬁlbl y a
G oup 4, 7,thaBis bond&M td M VE‘-_?tt@Jo? niﬁ%g%l %t;/)h% arld"élfe @ﬁ'ta{c%n, r@vh@( APbf

bi dentate ligand that 1s bdonded to two nitrogen ato ere one of
t he ni t r ogethe aftorgeniagias ed tienaly gat ethmand: teheinabatbms and theogiher ratrogani s a
central atom, .and the. central ,nitroge tomi art of .a 15 FEB .2007 WD
20051 095465 piETR ssoe) 9By 81 e Cefal Afoweh A Rupseh &f B WTREYT Fier ogen
atomis conggritdech@all hrdgehHiad! is tohh@96d to the terminal oxygen atom at one

ortho position of the pyridinyl ring via a group having at least two carbon atoms,

and the central nitrogen atom is connected to the terminal nitrogen atom at the
other ortho position of the pyridiny! ring via a group having at least one carbon
atom (preferably at least two carbon atoms). and the terminal nitrogen atom is
substituted with one C;-Csy hydrocarbyl or one hydrogen or substituted with one
(C3-Csp hydrocarbyl and one hydrogen atom or two hydrocarbyls wherein at least
one hydrocarbyl is a C3-Csp hydrocarbyl, and the terminal oxygen atom is bonded
to two different carbon atoms or one carbon atom and one hydrogen atom to give
a neutral donor or one carbon atom to form a mono-anionic donor; and

X is independently a monoanionic ligand.
[0009] The oligomerization or polymerization compositions of this
invention also preferably comprises transition metal compounds of formula:
[LMX,]; wherein

wisl,2 or3;

zislor 2;

each M 1is, independently, a Group 4 to 11 metal, preferably a Group 4, 7,
8,9, or 10 metal;

each L is, independently, a neutral bidentate ligand that is bonded to M by
two nitrogen atoms, (where one of the nitrogen atoms is a terminal atom and the

other nitrogen atom is a central atom), and the central nitrogen atom is part of a



atom at one ortho position of the pyridinyl ring via a group having at | east
one carbon atom (preferably at [|east two carbon atoms), and the other ortho
position of the pyri dyI ring is substituted with a group repte6ERt2887 by t he

formula - §%¥ wherein each R is independently a yl
group, an iﬁ%@ é% nal nitrogen atomis substituted w?#hlgﬁé%%gﬁ%é
hydr ocar byl or one hydrogen or substituted with one C3-C50 hydrocarbyl and

one hydrogen atomor two hydrocarbyls wherein at |east one hydrocarbyl is a
C3- G50 hydrocarbyl; and X is independently a nonoanionic |igand. [00101 This

invention f t en I 1.0 d by
vent o, WA 98 SRl by IR ) LGS Y
R7  For nul aatam 2 dBé orfi3 s@xod_omheﬂnynd‘ih)Mnng %i)thA grouBShaRﬁlgPEt Ié5st BB 2007 WO
2005/ 095469 PCT/ US2005/ 002479 4 Formul a 3: R5 R3 N R4

carbon atom (preferably at least two carbon atoms) and the other ortho position of

the pyridyl ning is substituted with a group represented by the formula -CR=CR-

O-R, wherein each R 1is independently a C1 to C12 alkyl group, and the terminal

nitrogen atom is substituted with one C;-Csg hydrocarbyl or one hydrogen or

substituted with one C3-Csp hydrocarbyl and one hydrogen atom or two

hydrocarbyls wherein at least one hydrocarbyl is a C3-Cso hydrocarbyl; and

X is independently a monoanionic ligand.
[0010] This invention further relates to transition metal compounds

represented by formulae 1 to 6.

Formula 1:

Formula 2:




RA/ \NZR~. NM\XRZI RS-NR2 RR/ R Formula4: 2 R RR3/R \ Um
R4/ - M/ W RS N(RE RBR7/ x Formula5: R R RB0O R4/ N-NMWv
R5 (R6 8 ~~9 RR7/ R x 15 FEB 2007 WD 2005/ 095469 PCT/ US200%FBB20079
wherein each Mis, independently, a group 4, 5, 6, 7, 8, 9, 10, or 11
transitiqam swetesieo N is nitrogen; Ois oxygen; each X iBcTsmependent|y, an
ani oni ¢ nonodentate |igand; w sl,2or43; each Ris, independently, a

hydr ogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, or a
substituted hal ocar byl ;

Formula 3:

Formula 4:

Formula 5:




each R and R2 is, independently, a hydrogen, a hydrocarbyl, a substituted

hydr ocar byl

may join together to forma cyclic or polycyclic ring structi®

, a halocarbyl, or a substituted hal ocarbyl, or indeggndently,

R4, R5, i@Tuﬁggﬁgﬁgdently, a hydrogen, a hydrocarbyl, aPé?Hﬁ%g%Mhﬁﬁg

hydr ocar by

may join together to forma cyclic or polycyclic ring structure; each
i's, independently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50

hal ocar byl ;
hydr ocar byl

carbyl, or a substiktuted hal ocarbyl, o

each R7 is, independently, a hydrocarbyl, a substituted
, a halocarbyl, or a substituted hal ocarbyl; each R8 is,

i ndependently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50

hal ocar byl ;

i ndependently, a hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,

each xis, independently, 1, 2, 3 or 4; each RO is,

substit ut ed¥A8F&carbyl; and L' is a neutral |igand bonded to M and

R R (L) R VR PR e R S TR A e e ™ 2 >

i ndependent Nyis nigrogelgup 4, 5 or 6 transition netal; Nis nitrogen; Ois

oxygen; eacB_X i's, independently, an anionic nonodentate |igand,

is oxygen;

each X is, independently, an anionic monodentate ligand;

wisl, 2 or3;

each R is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl;

each R! and R? is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R}, R*, R’ is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C; to Cso hydrocarbyl or a2 C; to Csg
halocarbyl;

each R is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

each R® is, independently, a hydrogen, a C3 to Csp hydrocarbyl or a C; to Csp
halocarbyl;

each x is, independently,l, 2, 3 or 4;

each R is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

and L' is a neutral ligand bonnded to M, and

mis0, 1 or?2.

Beeh R3,

pendent|y,

R6

or

a



wis 1 2, or 3; each Ris, independently, a hydrogen, a hydrocarbyl,
substituted hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl;

and R2 is, independently, a hydrogen, a hydrocarbyl, a substi{f&ld 2007
hydrocar byl , a hal ocarbyl, or a substituted hal ocarbyl, or independently,
may | oi n WoagEvlte+9t o forma cyclic or polycyclic ring #ONES20802€ach R3,
R4, R5, is, independently, a hydrogen$é a hydrocarbyl, a substituted
hydrocar byl , a hal ocarbyl, or a substituted hal ocarbyl, or independently,
may join together to forma cyclic or polycyclic ring structure; each

i's, independently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50

hal ocar byl ;
hydr ocar byl

each R7 is, independently, a hydrocarbyl, a substituted
, a halocarbyl, or a substituted hal ocarbyl; each R8 is,

i ndependently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50

hal ocar byl ; pk&,JEEB 2007 WO 2005/ 095469 PCT/ US200S/ 002479 7

a

each

each x is,

R6

i ndependently, 1, 2, 3 or 4 ;and L' is a neutral |igand bonded to M and

m sO, lor 2.

the clains, a solid
bond may be datRVe.
ol i gonerize or pyl
descri bed herein.

t he nol ecul

he fo
ine i

[0011] In

[

F DESCRI'R]I ON
B

R1

Rl ae depi cted throughout this specification and
di cates a bond, and an arrow i ndicates that the
Jhis invention further relates to a process to
ri ze anQunsaturated nmononer using the conpositions

W NGS Figure 1 is a draw ng of
a. Figure 2 isa drawing of the

nol ecul ar structyre of sconpound . \El\g%we 3 is a drawing of the nol ecul ar
e 4is

structure of conp
of conpound 8a.
conmpound 8c. FiRjur

8d. DEFI NI

Table G oups is

c. Fig
‘51is drawi ng of the nol ecul ar structure of

TIONS [ 0Q%
R

wherein

each M is, independently, a group 4, 5 or 6 transition metal;

N is nitrogen;

O is oxygen,

each X is, independently, an anionic monodentate ligand,

wis12,or3;

each R is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl;

each R' and R? is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R®, RY, R, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each RS is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C; 10 Csq
halocarbyl;

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

each R® is, independently, a hydrogen, a C3 to Cs hydrocarbyl or a C; to Csp
halocarbyl;

AN drawi ng of the nol ecul ar structure of conpound
NS_‘?d herein, the new notation for the Periodic

awi ng of the nolecular structure



used as described in CHEM CAL AND ENG NEERI NG NEW5, 63(5), 27 (1985). [0014]
Neutral ligands are defined as ligands that are neutral, with respect to
charge, when formally removed fromthe metal in their closed ShEEB 2007

el ect ronl\goz&t@ e Neut ral ligands contain at | east onepkgﬂgz'&aﬂg?%

el ectrons or sigma bond that are capable of binding to
transition netal. Neutral |igands may al so be pol ydentate when nore than
one Neutral ligand is connected via a bond or a hydrocarbyl, substituted
hydr ocar byl or a functi onal gr oup tether. A Neutral |igand may be a

substi t uent, %h@mdgggndgﬁﬁgl n’gt ei ther the same or di fter ent, such
conple

that nulti p e es ar toget her. [0015] Anionic ligands are
defined as ahd@aidsndunal ligdnd chd@dlt@M\mtih respect to charge, when formally
renoved fromthe netal in their closed shell electronic state. Anionic

| i gands i ndRifd® lhfgfdgri de, halide, hydrocarbyl, substituted hydrocarbyl or

functi onal X i 007 WO
2005/ 095464 WLH) USZOS@/ B‘g]zif’f’%gt?% %ﬁ%‘g‘g tﬁ%y‘%}l il tﬁlfsl %]’QGH%%“ e |h§
brom de, i atkife, a adlid/line mdichtes al boadyhnd ad laysoyt indicates yhat tbcebzxyd mag gl
trimethylsilyl. Anionic ligands nmay al so be pol ydentate when nore than one
ani oni c Iiglﬂiltélei s connected via a bond or a hydrocarbyl, substituted
hydr ocar bylg, a fun UBH‘PE api I e.a
substi tuent[ M%] anot ﬁfe]j?lggeﬁ%% o ?(q%iealt? gtro ?h@r%ggﬁe{%@l&oﬁ?}érz%nr such
that mul ti glodymedanemesiusstal xbommdexttaggﬂhercompmmns desopibed hedefiand i S
defined to be an anionic ligand that has a -1 charge. A di-anionic |igand
is defined to be an anl oni c I|and that has a-2 charge. [0016] The terns
"hydr ocar byl ihe % RAWINGS hydrocar byl group" are used
|nterchangeably oc "group" and
"substituent" arlgé1 so %é%%#”?kﬁt%gﬂé rﬁﬁ%@@%{%ﬁh&\ﬁ"ﬁh&&ﬁ@%ﬁ%n For purposes
of this discl osuFigure"iydrdeaaing Wi thieadbleahlar istuclafd ch&dnfp@uh@SEl A op radicals,
that may be linear, branched, or. cycljc, and when cyclic, aromatic or non-
aromatic, and i nQENEE §ankavingédhamalesnlar SFrctERicamPoundSecar byl radi cal s,
and substl tute lg and gernyl car byI
radi cal s as thg%gﬂltegfﬁsqgé‘g g%?‘l ne olbeg?%%v. E?%tgl? ﬂ@stﬂ#(?gt ed hydrocar byl
radi cal s are radFigates isn duwimp oditthd maketulemetrubmthrctfg:emp@unﬁﬁhas been

substituted with_at |east, one f ohal roup such as OR*, SeR*,
TeR*, PR:2, AsR-DIgUsHRss draying ‘%ﬁ‘c e%tl'ﬁgéu‘ugﬁw °°§+PR*‘§‘1 8.

DEFINITIONS
[0013] As used herein, the new notation for the Periodic Table Groups is

used as described in CHEMICAL AND ENGINEERING NEWS, 63(5), 27 (1985).

{0014} Neutral ligands are defined as ligands that are neutral, with respect
to charge, when formally removed from the metal in their closed shell electronic
state. Neutral ligands contain at least one lone pair of electrons, pi-bond or sigma
bond that are capable of binding to the transition metal. Neutral ligands may also
be polydentate when more than one Neutral ligand is connected via a bond or a
hydrocarbyl, substituted hydrocarbyl or a functional group tether. A Neutral
ligand may be a substituent of another metal complex, either the same or different,
such that multiple complexes are bound together.

[0015] Anionic ligands are defined as ligands that are anionic, with respect
to charge, when formally removed from the metal in their closed shell electronic
state.  Aniomic ligands include hydride, halide, hydrocarbyl, substituted

hydrocarbyl or functional group. Non-limiting examples of anionic ligands



PbR*3 and the |ike or where at |east one non-hydrocarbon atom or group has
been inserted within the hydrocarbyl radical, such as 0, S, Se, Te, NR*,
PR*, AsR*, SbR*, BR*, SiR*2, GeR*2, SnR*2, PbR*2 and the I|ik& FEREPB7R: is
i ndependently a hydrocarbyl or halocarbyl radical. [0018] Hal ocar byl ‘
radi cal svas eos@sisgal s i n which one or nore hydrocarbyl poydsegsnoatyons have
been substituted wth at |east one hatogen (e.g. F, d, Br, I) or

hal ogen-cont ai ning group (e.g. CF3). [0019] Substituted hal ocarbyl radicals
are radicals in which at | east one hal ocarbyl hydrogen or hal ogen atom has
been substituted with at | east one functional group such as NR*2, OR*,
SeR*, TeR* indARte?hydiéde: Lo chlorfde; bronBBE, -i0did, Bl3;], &eR*dkenShRilByny®OR*3 and
the like or where at |east one non-carbon atom or group has been inserted

wi t hi n t he aHgl beaedyreyl.daimeshylsldn Amome ligands ma‘realso molymtateAgh@n SbR*,

20051 006458 B HBL oo G PRtk ool fea "

hal ocar byl hyagicadlyl pt @ fugieidnah@bug teth@asin aﬁeom@agﬂmamaslthem SubdRiugat on the
original hal ocarbyl radical. [00201 Silylcarbyl radicals (also called

si |yl car bylof)angthergmstal scamplemi eithert s samg | of (JHEeEnh afuchythes mulvpla

st 2, si AR pONCRbN (it B TRaREs el 55 b bl g7
Si (NR*2) 3, ligasd tie hes kel vhepe R ditsicdicBpendanddfined to by dheaniyligaid
hal ocar byl radical as defined above and two or nore R* may join together to

forma subélﬂﬂttlﬁﬁédzﬁhafﬁﬁsubstl tuted saturated, partially unsaturated or

t t H d |
oot OYabi O POREECHS UGN YRk ARBLICEr I BRRILRC ol e,
bonded dir @ediyy dre dsbé mtarihﬁ@geabll aﬂlﬁiﬂﬂhbutamﬁ!ﬁﬁlocmﬁmrmLﬂﬁwts&Cﬂth&nﬁekB

GeH2R*, CGeHR*2, CGeRS3, GeHZré g ,. Gefl 2(NR*2) '
GeH( NR* 2) 2, 8(%’PNF?"§) "Subsiiive hé’el ?ﬁ‘é%p@errzhapgea l%b‘bﬁ&ﬁd’@ﬁ@?ﬂt& ﬁ?fdrocar byl

or hal ocar 5%1 I@?bf“ﬁ{ &‘i§c19§1fré ”ﬁ%%@&%gl ﬁﬁféaf'“ﬁe%ﬁnem fe 8- d{@oyrahfa%ﬁ,r t oget her

to forma ut ed unsubstituted saturat artial I'y“unsat ut at ed or
aromati c cythati magrb@dinpmydiramhledngr sdyr:hmtmda whﬁﬂZ;Qﬂ;thoduamanadmrcabs- or pol ar

groups are groups t he. het at o ona irectly
o tho | i CaEE AriHB s ROy o el eSO BB SHGHOBY 1. 17 of
the peri 0d'sﬁb§tﬁ§ﬂe@ 1R dARYy1 FA0Es, Ay RAMYE ¢iBEalsOafd BEfmylcarbyl radicals as

these terms are defined below.

[0017] Substituted hydrocarbyl radicals are radicals in which at least one
hydrogen atom has been substituted with at least one fin. .onal group such as
NR*,, OR*, SeR*, TeR*, PR*;, AsR*,, SbR*;, SR*, BR*,, SiR*3;, GeR*3, SnR*;,
PbR*; and the like or where at least one non-hydrocarbon atom or group has been
inserted within the hydrocarbyl radical, such as O, S, Se, Te, NR*, PR*, AsR*,
SbR*, BR*, SiR*,, GeR*;, SnR*,, PbR*; and the like, where R* is independently
a hydrocarbyl or halocarbyl radical.

[0018] Halocarbyl radicals are radicals inn which one or more hydrocarbyl
hydrogen atoms have been substituted with at least one halogen (e.g. F, Cl, Br, I)
or halogen-containing group (e.g. CF3).

[0019] Substituted halocarbyl radicals are radicals in which at least one
halocarbyl hydrogen or halogen atom has been substituted with at least one
functional group such as NR*,, OR*, SeR*, TeR*, PR*;, AsR*,, SbR*,, SR*,
BR*,, SiR*,, GeR*gg, SnR*;, PbR*; and the like or where at least one non-carbon
atom or group has been tnserted within the halocarbyl radical such as O, S, Se, Te,
NR*, PR*, AsR*, SbR*, BR*, SiR*;, GeR*;, SnR*,, PbR*; and the like where R*



el ements by covalent or other interactions such as ionic, van der Wals
forces, or hydrogen bondi ng. Exanples of functional groups include
carboxylic acid, acid halide, carboxylic ester, carboxylic sk FEB@APBoxylic
anhydrid and their chal cogen (G oup 14) ana ol and
phenol , §¥ﬂ§bgﬁ§§&§xide and hydropergxi de, carboxylic g§?§%§M)ﬁgﬁg£|de and
i mde, am dine and other nitrogen anal ogues of am des, nitrile, am ne and
i mne, azo, nitro, other nitrogen conpounds, sulfur acids, sel eni um aci ds,
thiols, sulfides, sulfoxides, sulfones, phosphines, phosphates, other
phosphor us:.c S al.uni nat es.
Functlonalubggggyﬂgﬁl z{h@ﬂ@ém?iﬁ&?ﬂ mﬁ gﬁﬁgﬁgRg$t§§8§%?§%n¥%&5%fﬂner
supports oOhalbped gaimiresalpPon theriighdl dhlogarbkl @dical. um‘ na, and silica.
Preferred exa | es of g?lar groups i ncl ude NR*2 , SeR*, TeR*, PR*2,

AsR*2, SbhRIW20ER:  pRadylcathyi-radicplspbatsosgalied Héyllcﬁﬂbéd%@?egfmﬂpﬁ 91 whlch

SUbet i ut EHWS&?’L%%‘%@%‘E%@%%?/%&%&%%%3%%%%&35%9’ Bear byl

radi cal asigtpidensSiHabos@LRMd SIMRR Bl ;] SiH(ORI9S hSIHOR NG rsla)Rsybstl tuted
or unsubstituted saturated, partially unsaturated or_aromatic cyclic or

pol ycyclic FIZ{@RSEF&W 2p0OSUBR ek, dndrdhee o AheEn (R 1% meepsndeatlxray |

di cal |
o “br opy! - iESRERBIEE Tualboarbel BRIGEF o] BOCASIBYC pn @ gr oidygdE hnad Yl SO
dodecyl , t rogddwylio fareh reﬁd.&»@(}iﬂu;tedﬁﬂﬁ@h@t}thted shmmetkcydmaﬂnﬁ }ilh@eﬂﬁ@ﬁéd, or

octadecyl nonadecyl., eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl,
pent acosy| ARIECIENE ©OF Relyckelictre S ¥Eosyl , nonacosyl, triacontyl,

5:182§2%|yl l’[)%hg:l}cenyl @Eﬂ%é%gﬁﬁ?@?%{ag Ph%gcen ,gerﬂétl égl% {;‘%‘}'&( exag§§§2§:
hept adecenwmc}oﬂ:te@dﬁnymﬁuctmnaiages boyded directip em;He Idalmmmdcalemntyd atomdocC osenyl
oct acoseny EmBIa COLBRYA Geﬁ?“?g%%ﬁﬁ%“ﬁ ’Hr%rzO ot Gaak e

hexynyl,  lagpbd myl GERELNRA), Hk,), dee Lmequwike %@&cwyhs

tridecynyl, tetradecynyl penta ecynyl, hex ecyny , heptadecynyl,
oct adecyny Iir;depnmﬂmthe(ay ﬂuyﬂrocgnbofb 9y ﬂuyllocarberh eddiad n ylleﬁndd cabsyn yaingd ttapoi QoS ynyl ,

t et t h | )
nonacoayny Mors JRF Y GBI GaRAT R B3 Aot bREr & b B2 SR e
partially wasaliyhaseehREdor aﬁrbﬁﬁﬁ&lcgclfd/@ﬂo@yc%ﬁélﬁﬁgléﬁﬁcmﬁ@re' n the radical

may additionally be subﬂ ected to t
[0022] Polar radicals or polar groups are groups ira which the heteroatom

functionality is bonded directly to the indicated atom or atoms. They include
heteroatoms of groups 1-17 of the periodic table either alore or connected to other
elements by covalent or other interactions such as ionic, van der Waals forces, or
hydrogen bondirng. Examples of functional groups include carboxylic acid, acid
halide, carboxylic ester, carboxylic salt, carboxylic anhydride, aldehyde and their
chalcogen (Group 14) amalogues, alcohol and phenol, ether, peroxide and
hydroperoxide, carboxylic amide, hydrazide and imide, amidine and other
nitrogen analoguies of amides, nitrile, amine and imine, azo, nitro, other nitrogen
compounds, sulfur acids, selenium acids, thiols, sulfides, sulfoxides, sulfones,
phosphines, phosphates, other phosphorus compounds, silanes, boranes, borates,
alanes, aluminates. Functional groups may also be taken broadly to include
organic polymer supports or inorganic support material such as alumina, and
silica. Preferred examples of polar groups include NR*, OR*, SeR*, TeR*,
PR*,, AsR¥*,, SbR*,, SR* BR*, SnR*j;, PbR*; and the like where R* is
independently a hydrocarbyl, substituted hydrocarbyl, halocarbyl or substituted
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ubstitutions described above. Exanpl es include phenyl,

yl,  benzyl, nethyl benzyl, naphthyl, cycl ohexyl, cyclohexen
ohexyl, and the Iike. For this disclosure, when a FafEB200
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indicates that radical type and all other radicals forned when

substi tutions defpdedsapmeesoAl kyl ,

d al kynyl radicals listed ipclude all isonmers including where

e cyclic isoners, for exanple, butyl includes n-butyl,

opyl, 1-nethylpropyl, tert-butyl, and cyclobutyl (and anal ogous

d cycl opropyl s); pentyl includes n-pentyl, cycloperityl, 1-

halodnBt RMidal by ldefiFredBhineDatd/ two R 2yl PiRAYgethad@ FGRRENtyl (and
substituted cycl obutyls and cycl opropyl's); butenyl includes E and

ﬁubsnbmdewyuns stbu@@yaturﬁsedaulaswlb’ ur:sam&tw pr arqmmamenydh,c or
0 2 met hyl - 1 -prop enyl and 2-nethyl -2-propenyl (and
PP@'ﬂﬂﬁ FUsWFpenyl s). Oyclic compound having substitutions

i ncl ude al jogzgpmer fc.m Tme I BEBIAANL (UOAPORIOAAARDETHIRIBNGLARATO 11
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ipaotylidbexay] 3-
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nonomner . For exanpl e, horppol ynerization of propylene woul d produce
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1-tricosen

@px;olsﬁnet,etraﬂogﬂ cmntze@bsmbl YpKanoyyle ieptackieo ptacoeyli mmaonsyd;‘

oduce et Ien al so, c ed. po hyl ene,
SieanL o Byl TReRYs eGP T: HEXESb aPratfy o PRt 0RO | on
HeZ@yB! MddRBay®r BOdR¥EBAE ttﬁdéb@ﬂylt r agirhde@BaY], 'pepta¥Rbéliene” and
l'ene® 'structures, respectively. Likew se, copolynerlzatlon

@nc:eadpcﬂryhehfmtwecemyﬁo ostadeaenybnaonasieernet, eippsenyl, Fsneiceaemile,
w th a-ol.ef

LY f h | i
ABGHEE! bRV SeBRHET Sbufiainyil hehioteRi tRblaprem T ' ©
@ctadoseh @l indSaccaadl Ortrﬁeﬁlﬁtﬁhﬁnlﬁ?)}mﬂ ubetehl, leatnih nﬁaﬁy[?q t
pent ene,

ng exanpl es of a-olefins include progg ene, |-butene
heptuptlenectynyloc nenenyl, 1 -desierle, undeya

ne ei cosene doco
@onddet @iyl achcsnayl, 1-heasicasasgnelocdsynyl, tricosynyl, tetracosynyl,

pentacosynyl, hexacosynyl, heptacosynyl, octacosynyl, nonacosynyl, and
triacontynyl. Also included are isomers of saturated, partially unsaturated and
aromatic cyclic structures wwherein the radical may additionally be subjecteed to the
types of substitutions described above. Examples include phenyl, methylphenyl,
benzyl, methylbenzyl, naphithyl, cyclohexyl, cyclohexenyl, methylcyclohexyl, and
the like. For this disclosure, when a radical 1s 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 cyclobuty'l (and
analogous substituted cyclopropyls); pentyl includes n-pentyl, cyclopemtyl, 1-
methylbutyl, 2-methylbutyl, 3-methylbutyl, 1-ethylpropyl, and neopentyl (and
analogous substituted cyclobutyls and cyclopropyls); butenyl includes E and Z
forms of 1-butenyl, 2-butenyl, 3-butenyl, 1-methyl-1-propenyl, 1-methyl-2-
propenyl, 2-methyl-1-propenyl and 2-methyl-2-propenyl (and cyclobutenyls and

cyclopropenyls). Cyclic compound having substitutions include all isomer: forms,

e dodeqyingb c dreleaynsilodecene,

fandh i 585 P BSREIRy. L RESIESAR. Bl afgeenc



hexacosene, 1-heptacosene, 1-octacosene, 1-nonacosene, 1l-triacontene,

4-met hyl - 1-pentene, 3-nethyl-I-pentene, 5-nethyl-I-nonene,
3,5,5-tri methyl -1-hexene, vinylcycl ohexane, and vi nyl nor boraheFEB 2007
Non-limti X les of cyclic olefins and diolefins i;g* é% | gbut ene,
cyclopentgﬂg?&%@gﬁgﬁexene, cycl oheptene, cycl ooct ene, cyclﬂ 3%@% fg

cycl odecene, norbornene, 4-nethyl norbonene, 2- nethyl cycl opentene,

4- et hyl cycl opent ene, vinyl cycl ohexane, norbonadi ene, dicycl opent adi ene,
5- et hyl i dene- 2- nor bor nene, vi nyl cycl ohexene, 5-vinyl-2- norbornene,

1, 3-di vi nylgycl an - divi nyl ewcl ah ne 3 - divinyl cycl ohexane,
1, 4-divi ny|f§§cF%ﬁ‘gﬁfghe?’f’e}ﬂ%ﬁﬁﬂwn%él% ogné:ﬁgﬁe, Oﬁtﬁoa?rfeﬁﬁﬂhen\%nﬁgﬁfl ohexane,
1, 4-di al | ylmatayiphen@nend lpas-methyiphenpl] ciecdodpleengl aodlidl, aclude 2,3-

di al Iyl cycl goctane. Non-limtin es of vinylaromatic ol efins include

|
styrene, paimethinond; y%éﬁiér,letb!élghgrt);igﬁ%éI'@WF@@}E’H% ny6ndiphantiimethe ],
vi nyl t ol uenﬁ‘i—dﬂi‘?ﬁﬁﬁﬁltﬁl&ﬁ”&ﬂd g\@_&g{%ﬁﬁg@é%}?ﬁ PCT/ US200/ 002179 12 and

di vi nyl benZéne. 11 ng exanp a-ol efinic dienes include 1, 4-

hexadi ene, [B04]hexadilgange donfexbeldt il edccunient- Meh@sblenerizatone il 41, 6-
hept adi ene, 1, 7-octadiene, 7-nethyl-1,7-octadiene, 1,9-decadiene,
1, 11- dodecemeduce r polymes madeelEeinoong maoraomst. hjpr examplecameneymesizationt ut ed

Colefi . il . ; de th
o onel o (! Pgibb S AL B ShS e S, P AR Sl oo, hose
at om of t heHambsdlyhetiedion-ofletyléhe WHEY @ psodiflte Hobsdpolyekliydéne blssidalle@n may be

adj acent to the double bond or termnal to_the double bond, or anywhere in
bet ween, arRPlvgarens nky shouinbonokdnbewreysh thansomeiafi e rratlysisok iy as for

exanpl € B, iy Dnsehoﬁqggolwgeljlpze Gy e PPor f‘?godf ene 1o Brnong&adgti €

cont enpl at elg, ere suc n-carbon or -sil nolreties are urticiently
far renovedipblyethyldne” danb! épdlpmdpslendd rwdtuctuees] nrespbaielyv t hLikeavise,

coordi nation polymerization reaction with the catalyst and so to retain the
general | y hyapirReBiatiop] yyould rrpruge ROl mIETp YiRgMRTH AR 0BA MNSROMEF tYRFroved from

the doubl 05%9 i e @fﬁ ! r e nunber of
carbon an?‘?i |c§%’§ g%g céﬁ%glrn%{% 1rlllg egﬁ%lg%ﬁfsgﬁﬁgﬁarf’eg%? ltﬂhg'or%%ﬁn-sc’ar bon or
-silicon MchE ¥lefBy mlﬂﬁdlﬁleﬂﬁs,g’ﬁl%dilﬂfnatﬁ: dlefirs, oPblefinicdioRfing subdinuteéd 11, or
12, or 13, or 14 or nore. The nunber of such carbon atons, or carbon and

sili con at oxslefins, andiomtagetylehicaliy immpghtadangner¢rac Mon-himitingexaoples ©thond t o

i medi ately adj.acen o the non-. carbop or -siljcon Lety. anpl es incl ude
allyltri net%-yféﬁnﬁ aﬁé?éedpw §icsilrbiene. PEVIEIR. RS0l oB {“‘eﬁé?ct ne,

8- met hexyocf pl;e8€.1-8tRt Y LaHELRBY § Qdddcefifl 1-thidecene, 1-tetradecene, 1-

pentadecene, 1-hexadecene, 1-heptadecene, 1-octadecene, 1-nonadecene, 1 -

=

eicosene, 1-heneicosene, 1-docosene, 1-tricosene, 1-tetracosene, 1-pentacosene, 1 -
hexacosene, 1-heptacosene, 1-octacoserae, 1-nonacosene, 1-triacontene, 4-methyl -
1-pentene, 3-methyl-1-pentene, S-mesthyl-1-nonene, 3,5.5-trimethyl-1-hexene,
vinylcyclohexane, and vinylnorbomane . Non-limiting examples of cyclic olefins
and diolefins include cyclobutene, cyclopentene, cyclohexene, cycloheptene,
cyclooctene, cyclononene, cyclodecerae, norbornene, 4-methylnorbornene, 2-
methylcyclopentene, 4-methylcycloperatene, vinylcyclohexane, norbomadiene,
dicyclopentadiene, 5-ethylidene-2-norbornene, vinylcyclohexene, 5-vinyl-2-
norbornene, 1,3-divinylcyclopentane, 1,2-divinylcyclohexane, 1,3 -
divinylcyclohexane, 1,4-divinylcyclohexane, 1,5-divinylcyclooctane, 1-allyl-4--
vinylcyclohexane, 1,4-diallylcyclohexame, 1-allyl-5-vinylcyclooctane, and 1,5-
diallylcyclooctane. Non-limiting examples of vinylaromatic olefins include

styrene, para-methylstyrene, para-t-butylstyrene, vinylnaphthylene, vinyltoluene,



di met hyl am nooct-1-ene, or conbi nations thereof. The use of functional

group- containing a-olefins where the functional group is closer to the

doubl e bond is also within the scope of enbodiments of the i WERBIZ8A7 when
such olefins may be incorporated in the sane manner as are their a-olefin -
anal ogs. veeaoos/odkesal | ocene Catal ysts and Borane ReagentsTivs:ds@oBhock/ G af t
Reacti ons of Polyolefins", T.C. Chung, et al, Polym WMater. Sci. Eng., v.

73, p. 463 (1995), and the nasked a- ol ef m nononers of US 5,153, 282. Such
nononers permt the preparation of both functional-group containing

copol yners capabl e of subsequent derivatization, and of functional

i nacr oner s gl GliniB¥niefe. UNBH-1RStiaa bkampls b ekolefiieedRAdy IRlide $agNMENt S.

Al'l docunents cited herein are incorporated by reference for purposes of

all j urishexadiemas ihehexadianh, priadtheptadiencal | hvdsptadenEEB 2@etyl-1\6-

2005/ 095469 PCT/ US2005/,00247 1 pol rizati,on can al.sp i.ncorporate N
a- ol ef rni C%W@S%ﬁgﬁ@?@ﬁﬁ?e’ 5@%‘%08'%{%}6“%5 é&cf‘%ﬁ%]l’ﬁdﬂ‘)‘%ﬁ? oses of

this di scl QSiy Rraddiend S IHUBAIEY-d&hEeRe! TubsRIRASHIJIONS BRY ffled- 75 Mer
units and the termpol ynmer refers to conpositions having 76 or nore mer )
units. A ndundtidnslgfrowechmdinihgunle Hifis)dnclatie doore rcontainif® by feast drfgafonor i gi nal |y

corresponded to the ol efin(s) used in the oligonerization or pole%/meri zation
reaction. RFerosrappd3 te A& aiem befrnsbioye carpor ratommf] the Isubstisuthy leeelefin [ 00261

The terns "gatal yst". and. "catal yst conpound” are, defined t an, conpound
capabl e of cfP?irEE ?‘éﬁiSHBm@ﬂ*logi €§ﬁl§¥§,&n%?’gla\?&ce %ﬁ?ﬁbﬁﬁ&"‘ﬂﬁg’%@ Ogg "’5‘3 i {ns)erf
to initiateqo¢d ubfd Borfdl oF BYyWIRrs! SAChdtWedit) MALNMdr® fndMidibn gf\ n8&kar¥eh 0r to

initiate catalysis. Wen the catalyst conpound is conbined with an activator
to initiataedcaligpygioms suebatﬁtr@xmplccﬁw%uﬁosa, JeoMN; #n GeefarPaAt &, as a

pre-cataly r _catal yst pr rsoy. The, term"catal yst. systent is defined
Do mean: 1)Cla Bbatiapyls CoprRBid Phee Y5b garet B i3St prifiendr yer
conpound capaRfietl9f fal Rrhdvld fim €& abisle SooMdt Pl ndD t@GhieMBiOwith \When
"catal yst system is used to describe such a pair before activation, it

means the $eaulkinalign epplymenzapon eprsionawithy the) catglyst hag sanite hretgin gbei vat or

and, optionall o-agcti vator. - \Wen, 1§ 1S used escribe suc a pair
after acti HP?%W ﬁy&oﬁaégﬂséﬁaﬁ%:{eﬂ#{kvaﬁyeéelggtsgﬁicsl?n&@n%: { néé“ée(‘:it ﬁ%trtg? or ot her
char ge- bal alebR®oi® Wetiktend B9 T MhmbeabAtatbbn eI BN thefimiie ofieatbél as in a

pre-catal yst or a ) .
and silicon atoms, separating the double bond and the non-carbon or -silicon

moiety may be 6 or greater, e.g. /7, or 8, or 9, or 10, or 11, or 12, or 13, or 14 or
more. The number of such carbora atoms, or carbon and silicon atoms, is counted
from immediately adjacent to the <double bond to immediately adjacent to the non-
carbon or —silicon moiety. Examnples include allylirimethylsilane, divinylsilane,
8,8,8-trifluoro-1-octene, 8-methoxyoct-l1-ene, 8-methylsulfanyloct-1-ene, 8-
dimethylaminooct-1-ene, or combinations thereof. The use of functional group-
containing o-olefins where the fuanctional group is closer to the double bond is
also within the scope of embodiments of the invention when such olefins may be
incorporated in the same manner &s are their a-olefin analogs. See, “Metallocene
Catalysts and Borane Reagents in The Block/Graft Reactions of Polyolefins”, T.C.
Chung, et al, Polym. Mater. Sci. Eng., v. 73, p. 463 (1995), and the masked o-
olefin monomers of US 5,153,282. Such monomers permit the preparation of .
both functional-group containing copolymers capable of subsequent
derivatization, and of functional macromers which may be used as graft and block
type polymeric segments. All documents cited herein are incorporated by

reference for purposes of all jurisdictions where such practice is allowed.



catal yst systemnot requiring an activator, or nmay be a charged species with
a counter ion as in an activated catal yst system 100281 The terns
"activator" and “"cocatal yst" are used interchangeably herein!®REBZA0énger

is a corrpo#,ﬁccj}ﬂ&{@ggéés typically added to facilitate oli 98%5@%@{52329 or

pol ymeri za avenging inpuriti es; Some scavengers ct as
activators and may be referred to as co-activators. A co-activator, that is
not a scavenger, may al so be used in conjunction with an activator in order
to forman active catalyst. In sonme enbodi nents a co-activator can be

pre-m xed ith the transition netal conpound to form an alkyl ated
transition %R(QY meE@ﬁ'ﬁ‘Blﬁ?ﬂ,allsé’l IBETPRRLT O eﬁB‘Ca%la%{HmQPP@ Saﬁféé tPr?&ngi on
conpound. 15 FER.2007 WO 2005/095469 PCT/US200, /002479 14 [0029]

. Noncoordi nating anion (NCA) is defined to nean an anion either that does

not coor di nfN25k o t heFoatpmkysts métthis cdisélosurey thdratmtodzooeordiaatter to t he

metal cation, but.only weakly. An NCA ¢oordi nates weakly enough.that a
-neutral  Le%Amapasyans hé'ﬁ’@ﬁa%égl BT GRiksy ?ﬁigé]é‘? FWCﬁ&’E‘é’E Eﬂlﬁ’é 1 SPPROIRHAS ur at ed

onorer can, fhepbaGmble HePHiille Rt ¥ lieRRR 86 o ARY ofRhAli@ndreial | of d

that can forma conpatible, weakly coordinating conplex may be used or
cont ai ned i polyimer thad ncigoratly natréspgndedi oo theSoliefialy) msetbinaths oligomedestiokut are
not limted to, al um num ol d, . and platinum Suitahle netalloids include,
but are not O PHVFSHZEREN BEIcERN.  'EeF R 4O ,shlﬁoélmﬁoqfﬂge YeH¥eRs ekh b 0030] A
st oi chi omet gk cl.gcti vator can be either neutral or ionic. The ternms ionic
activator, and stoichionetric ionic activator can be used interchangeably.
Li kewi se, t[0826kr ns n@he tamssStaalgit amet fcatalyst compband” aan defiredite nasird

activator can be used jnterchangeably..[0031] For purpqgses of this
vent on ahGoPRE PABIS R GRBRE Eraisc At Yo PR dbR wehtRa

ni trogen atgEgr & i:ﬁtié]detc!a@élfsms 8t Q{B}ytﬁétuéea inndihsiahdoh BARAGHaliatRly one
other nitrogen atom A central nifrogen atomis a nitrogen atomthat is

indirectly lnivatedatalysst Whes theonatlyst heymprivndoig exomdined withl an actiedet tapne
oxygen atom

..Aterai’n'nal oxygen atomis .an 0x n atomthat is.indirectly
bonded to oMYA FasEn o Y <OHBR uaom oG IR © 15" PIo itk bel ow
R R O. TERWAMprecursor. The term "cataly st system” is defined to mean: 1) a catalyst
precursor/activator pair, and or 2} a catalyst compound capable of intitating
catalysis without an activator. When "catalyst system" is used to describe such a
pair before activation, it means the unactivated catalyst (pre-catalyst) together
with an activator and, optionally, a co-activator. When it is used to describe such
a pair after activation, it means the activated catalyst and the activator or othex
charge-balancing moiety.
[0027] The catalyst compourznd may be neutral as in a pre-catalyst or a
catalyst system not requiring an activator, or may be a charged species with a
counter ion as in an activated catalyst system.
[0028]} The terms "activator" and "cocatalyst" are used interchangeably
herein. A scavenger is a compound that is typically added to facilitate
oligomerization or polymerization by scavenging impurities. Some scavengers
may also act as activators and may be referred to as co-activators. A co-activator,
that is not a scavenger, may also be wsed in conjunction with an activator in order
to form an active catalyst. In some exmbodiments a co-activator can be pre-mixed
with the transition metal compourad to form an alkylated transition metal

compound, also referred to as an alkylated invention compound.



R CENTRAL TERM NAL <RN R R 15 FEB 2007 WO 2005/ 095469 PCT/ 1JS2005/ 002479
15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0032] This invention further
relates to transition netal conmpounds represented by fornul a® IEB@087and 7
to 11. Formula 1: R RR RB3, O/R\ 1)m RA/ NM WR5 NR6 R Formula:-
2: RZ Rweobs@sid )m R4 ~ N~ M / (XwR-NR6 R7 Formmms@iR R R7 R
6R5 RBN | .*{\ XRs X\\p[ R61IN R2

[0029} Noncoordinating anion {NCA) is defined to mean an anion either
that does not coordinate to the catalyst metal cation or that does coordinate to the
metal cation, but only weakly. An NCA coordinates wreakly enough that a neutral
Lewis base, such as an olefinically or acetylenically unsaturated monomer can
displace it from the catalyst center. Any metal or metalloid that can form a
compatible, weakly coordinating complex may be wused or contained in the
noncoordinating anion. Suitable metals include, but are not limited to, aluminum,
gold, and platinum. Suitable metalloids include, but are not limited to, boron,
aluminum, phosphorus, and silicon.

[0030] A stoichiometric activator can be either neutral or ionic. The terms
ionic activator, and stoichiometric ionic activator cam be used interchangeably.
Likewise, the terms neutral stoichiometric activator, amd Lewis acid activator can
be used interchangeably.

[0031]) For purposes of this invention and the claims thereto, in describing
a ligand, a terminal nitrogen atom, is a nitrogen atom that is indirectly bonded to
only one other nitrogen atom. A central nitrogen atorm is a nitrogen atom that is
indirectly bonded to at least one other nitrogen atom arad at least one oxygen atom.
A terminal oxygen atom is an oxygen atom that is indirectly bonded to only the

central nitrogen atom. An example is illustrated below :
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R R 15 FEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 16 Fornul a 4 R2 R

|“)

0
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Um R4/ \ ." - M/ \(X)W RS NR6 RB R7 x Fornula 5:
4/ \ i4 (XYW R5 (R6 RB R7T R9 1- x Fornula 7 R*5FEB\20WO

R4/ \N>M Mv
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WO 2005/095469 PCT/US2005/002479
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DETAILED DESCRIPTION OF THE INVENTION

[0032]) This invention further relates to transition metal compounds

represented by formulae 1 to 5 and 7 to 11.

Formula 1:

Formula 2:

Formula 3:

R1
R3



R5 -N R6 R7 15 FEB 2007 WO 20051095469 PCT/ U52005/ 002479 17 Fornula 8 R11
\ Ro R3L)m R4/ \N\M\(XYW RS NRs R7 Fornula 9 RI1 / \ RL RZ. Rs R5
RERNORI RA/ ~-N Mf XRB/ O RENRs RT 1 R o NRL 1 151FEBB2007 V\o

2005/ 095469 PCT/ US2005/ 002479 18 Fornula 10 Rtt RI0 R3 \o/R (Um

WO 2005/095469 PCT/US2005/002479
16

Formula 4:

Formula 5:

Formula 7




/I (XYw RS N- (R6 RaR7T x Fornula 11 RI11 b__Rio \0\ )k")y mRA NM(X)w R5
NR6 R7T RO R8 x wherein each Mis, independently, a group 4, 5, 6, 7,

9, 10, or 11 transition metal, preferably a group 6, 7, 8, 9l%®FEB&007
transi.tion nmetal, preferably chromum manganese, iron, cobalt or nickel; N
is ni trog‘éfﬁl,mftﬂsﬂﬁzt% 2007 WD 2005/ 095469 PCT/ US2005/ 002F /4N 92E%oxygen;
wis 1, 2, or 3; each X is, independeh?ly, a hydride, a halogen, a
hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,or a substituted

hal ocar byl ; additionally, X may independently be sel ected from hal ogen,

al koxi de, aryl oxide, am de, phosphide, or other anionic |ligand when

Lew s-acid activators (such as nethylal unoxane, al um num al kyl s,
aIkyIaIuning%ﬁL§oxides) or allylalumnum halides (capable of donating a

. hydride, hydrocarbyl, substituted hydrocarbyl, hal ocarbyl or substituted

hal ocarbyl X ligand to the transition netal conponent) are used, or when an
ionic activator is capable of extracting X, provided that the resulting
_activated catal yst R¥dntains as | east one MH or M C bond into which an
olefin can insert; eqch Ris, independently, hydrogen, or a hydrocarbyl, a
substituted hydrocarb

R10

Formula 9




hal ocarbyl, a substituted hal ocarbyl, preferably, a Cl1 to C30 hydrocarbyl, a
C, to C30 substituted hydrocarbyl, a Cl1 to C30 halocarbyl, or a Cl1 to C30
substituted halocarbyl, nore preferably a Cl1 to C10 hydrocar bBYFEBZ0E1 to
C, 0 substituted hydrocarbyl, a C, to Cl10 hal ocarbyl, or a C1 to C10
substi t utwal2003l00c88 byl ; each R and R2 is, independent!| ycrayshy@drogen, a

hydr ocarbyl, a substituted hydrocarbmgl, a hal ocarbyl, or a substituted

hal ocarbyl, preferably, a C to C30 hydrocarbyl, a C, to C30 substituted
hydrocarbyl, a C, to C30 halocarbyl, or a Cl1 to C30 substituted hal ocarbyl,
nore preferably a C, to Cl10 hydrocarbyl, a C, to Cl10 substituted

hydr ocar byHormalad0 t o C10 hal ocarbyl, or a C, to Cl0 substituted hal ocarbyl;
or independently, may join together to forma C4 to C62 cyclic or

polycyclic ring structure; each R3, R4, R, is, independently, a hydrogen, a
hydr ocarbyl, a subsqituted hydrocar byl , a hal ocarbyl, or a substituted

hal ocar byl , preferB y, a Cl to C30 hydrocarbyl, a Cl1L to C30 substituted
hydrocarbyl, a Cl to\C3
nore preferably a C
hydrocarbyl, a Cl1 t
or independently,
pol ycyclic ring
each R6 is, indg
hydr ocar byl ,

Bxhal ocarbyl, or a C, to C30 substituted hal ocarbyl,
hygdtocarbyl, a C1 to C10 substituted

ocarbyl, or a Cl1 to C10 substituted hal ocarbyl;
together to forma &4 to C62 cyclic or

15 HEB 2007 WD 2005/095469 PCT/ US2005/ 002479 20
\\a Wydrogen, a hydrocarbyl, a substituted

, B a subdbdiuted hal ocarbyl, preferably, a Cl to
C30 hydr ocar byl ﬁ\to C30 subs# tuted hydrocarbyl, a C1 to C30
hancarbyIR4- a Cl t INC36—stbp#t iMyted hal ocarbyl, nore preferably a Cl to
C10 hydrocarbyl \ a Cl/to Co | sybsti d hydrocarbyl, a C1 to Cl10

hal ocar byl , or stituted Mal ocarbyl; each R7 and R9 is,

i ndependent |y, , , a substituted hydrocarbyl, a halocarbyl, or a
substituted halbcarpy, Ypreferably, a C to C30 hydrocarbyl, a Cl1 to C30
substituted hydrocaRh a to C30 halocarbyl, or a C, to C30 substituted
hal ocar byl , nore preferal Jgi Cl to C, hydrocarbyl, a C, to ClO substituted
hydrocarbyl, a Cl1 to CX¥O hal ocarbyl, or a Cl1 to Cl10 substituted hal ocarbyl;
each R8 is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl, preferably, a Cl to
C30 hydrocarbyl, a d to C30 substituted hydrocarbyl, a Cl to C3

hal ocar byl . or  .a gﬂ to C30 substituted halocarbyl, nore preferably a Cl to
Cl O hydrocB¥BP2 1L ¢ to C substituted

R11

R10

wherein

each M is, independently, a group 4, 5, 6, 7, 8, 9, 10, or 11 transiti on metal,
preferably a group 6, 7, 8, 9 or 10 transition metal, preferably chromium,
manganese, iron, cobalt or nickel;

N is nitrogen;



hydrocarbyl, a C, to Cl halocarbyl, or a C1 to C, substituted hal ocarbyl;
each R10 is, independently, a hydrocarbyl, a substituted hydrocar byI a
hal ocar byI or a substituted halocarbyl:; each R11l is, indepentehEBy¢004
hydrocarb a substituted hydrocarbyl, a hal ocarbyl, a_substi

hal ocarb 06‘}0’@9‘dﬁ%up sel ected from N2, sul fonate, hal %CT/HQ%O%Q({}IW

sul fonyl ester, a carboxylic ester g?%up or a perfluoroal kyl group; and
each xis, independently, 1, 2, 3 or 4, preferably, xis I; L' is a neutral

| i gand bonded to Mthat ay i ncl ude nol ecul es such as but not linmited to
acetonltr|¢h di ethyl ether, tetrahydrofuran, dinethylaniline,

trinmethyla %QQQF?ﬂbutylan1ne tri met hyl phosphi ne, tripenyl phosphine |ithium
chloride, gtibyleges. propyl ene, butene, octene, styrene, and the like; and in
is 0, 1 or 2 and indicates the absence or presence of L'. [0033] In a

pref erred exba¥iisemdeptiaiehtly,oednidyids, arlwlddenomobmirbedrisylaadsubstimtedubst i t ut ed

hal ocar byl re s bstituted fluoraocarbyls 034] To illustrate menbers of
t he tran5|}is‘3fc§ eﬁha(l,%‘iaé}P)aé’f a@B}FFﬂJ‘Bﬂ?Fg alo%fgg}f in this invention, select

any conbin U t
2005/ 09546%@%/ P Srom i &aeﬂﬂﬂe%lé&d ﬁ%%ﬂogeh alﬂ&l&g%r%ﬁ’%ﬁ?dr ogen

propyl chl mmddepl\mph:deum athet anionici lllﬁndrmhchy Lemst-zyslid betoratate (sdvhoasi um di et hyl
ether eth i odi.de. cobal t. et drofur et hyl
nmanganese %ﬁ?&ﬁ?ﬁqwe’eﬂﬂﬂmﬁ a{}ﬂ'ls ?%?‘ua aﬂ{lo}‘é‘iﬁgﬁ B’gywuwwyl ni ckel
chromane  gatyks Te4psblebbE )dbné?tﬁ%oﬁrh\‘&ﬁ@ hh?d%@@rbylhes%éﬂtut@@qwdrm ni obi um
hi ochromane octyl undecyl hexyl t'antal um hi oi sochr omane onyl cfecyl hept yl

mol ybdenunhalpeadeyil iodisnbstiteted nalocantelc i ligand | to tthm tyansitioromntab omaenentidecy |

etradecyl Qr%qpéel:d to?%v Q:xelte{nuircpnﬂz afivator is capable of extracting X, provided that the

‘ resulting activated catalyst contains as least one M-H or M-C bond into which an
olefin can insert;
each R is, independently, hydrogen, or a hydrocarbyl, a substituted hydrocarbyi, a
halocarbyl, a substituted halocarbyl, preferably, a C, to Cso hydrocarbyl, a C; to
Csp substituted hydrocarbyl, a C; to Csp halocarbyl, or a C; to Csp substituted
halocarbyl, more preferably a C; to C;p hydrocarbyl, a C, to C,y substituted
hydrocarbyl, a C; to Cy¢ halocarbyl, or a C; to C substituted halocarbyl;
each R! and R? is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C; to Csg
hydrocarbyl, a C; to Csg substituted hydrocarbyl, a C; to Cs halocarbyl, or a C; to
Csp substituted halocarbyl, more preferably a C; to C)g hydrocarbyl, a C; to Cyg

( substituted hydrocarbyl, a C; to Cy; halocarbyl, or a C; to Cjp substituted
halocarbyl; or independently, may join together to form a C4 to Csr cyclic or
polycyclic ring structure;
each B3, R*, R’, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C, to Cy
hydrocarbyl, a C, to Csg substituted hydrocarbyl, a C; to Cy halocarbyl, or a C, to
C3p substituted halocarbyl, more preferably a C,; to Cyq hydrocarbyl, a C to Cyg
substituted hydrocarbyl, a Cy to Cj¢ halocarbyl, or a C; to Cyp substituted
halocarbyl; or independently, may join together to form a C4 to Cs cyclic or

polycyclic ring structure;



odecyl ctacosyl ecyl rheniumisobenzofuran tridecyl onacosyl undecyl

rut heni um i soqui noline etradecyl iacontyl odecyl osm um oxazol e ctacosyl
cycl ohexyl idecyl rhodium henanthridine | onacosyl cyclopenty15555é@@6yl
iridiumpyran riacontyl ycloheptyl pentadecyl palladium pyridine

cycl ohexwlo 2wed/@egdoyl hexadecyl pl ati num uinoline cycl opaEmuszdeoxeoesvdecyl
ept adecyl silver sel enophene vycloheptyl cycl ododecyl octadecyl gold

t hi ophene ycl ooctyl aphthyl icnadecyl rinethylam ne yclodecy] phenyl

i cosyl riethylam ne yclododecyl olyl eneicosyl ributylam ne aphthyl enzyl
docosyl inmethylaniline phenyl phenethyl icosyl inethylphosphine olyl

i met hyl pheagt Ris; arlepstidentiieniyydvbgap hihydrochdny il subi;tifﬁteh)ﬂyﬁhﬁﬁx}blyl ent acosy!|
et hyl ene phenet hyl ethy] phenyl hextcosyl opyl ene dlnet | pheny]

et hyl phenyial %@Mh@@gwbmteﬁbaloaarbvhyr%ﬁéﬁ#ysaEetch% st hexene

ant hr aceny, fc |, o6t r I acont yl
cycl ohexend s{ﬁgstrngyte rbl‘?(ﬁyoﬁ):ro&il %E%nt)‘?lé ‘?oc e Vi nyfA cfbo%i%%ﬁ&ggﬁx

ri propyl phﬁrmh:bphemwe pefsaie NOZ, &Btmll@ﬂmdaﬂiyena t&ntz)yb Stobsggedl t-butyl
i butyl phenyl pheneth net hyl styrene i-propyl butylphenyl olyl naphthyl
met hoxy  fhivdencadpal. e mﬁwbale yl, opafeis Craivhgitater ogardbyl et hyl ami do

met hyl et hyl, aipdo,, e N9*¥dependently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to Czg hydrocarbyl, a C; to
Csp substituted hydrocarbyl, a C; to Cyp halocarbyl, or a C; to Cs substituted
halocarbyl, more preferably a C; to Cjo hydrocarbyl, a C; to Cy substituted
hydrocarbyl, a C, to C)g halocarbyl, or a C; to C;g substituted halocarbyl;
each R® is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C, to C;p hydrocarbyl, a C, to
Cyp substituted hydrocarbyl, a C; to Csp halocarbyl, or a C; to Csp substituted
halocarbyl, more preferably a C; to Cjp hydrocarbyl, a C; to Cy¢ substituted
hydrocarbyl, a C, to Cyo halocarbyl, or a C; to Cy¢ substituted halocarbyl;
each R' is, independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl;
each R' is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
a substituted halocarbyl or a group selected from NO,, sulfonate, halo, carboxyl,
sulfonyl ester, a carboxylic ester group, or a perfluoroalkyl group; and
each x is, independently, 1, 2, 3 or 4, preferably, x isl;

L' is a neutral ligand bonded to M thai .ay include molecules such as but not
limited to acetomitrile, diethyl ether, tetrahydrofuran, dimethylaniline,
trimethylamine, tributylamine, trimethylphosphine, triphenylphosphine lithium
chloride, ethylene, propylene, butene, octene, styrene, and the like; and

m is 0, 1 or 2 and indicates the absence or presence of L.

[0033) In a preferred embodiment the halocarbyls are fluorocarbyls and
the substituted halocarbyls are substituted fluorocarbyls.

[0034] To illustrate members of the transition metal catalyst compounds

useful in this invention, select any combination of the species listed in Table 1.



benzoxy allyl
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100351 A

sel ection of catalyst precursors are detail ed below These are b

exanple only and are not
e of the invention:

(%3%8Dr opyl ani 1) - 6- phenyI(Z
[ 2-acetyl (2, 6-diisopropyl anil)-6-phenyft(2’

wi'thin-th
[ 2-acetyl

(st

di chl ori de

[ 2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2

i ntended to |i st

an
every catal yst precl® 5%5 2pﬂit i s

- met hoxy) - pyr i BEHERr00dm2dischl ori de
- met hoxy) - pyri di ne] cobal t

- met hoxy) - pyri di ne] ni ckel

atlyl

di chl ®r,iIRIeER?, R?, RY, R, X M '
[ 2- ac MtEZUB dllngropylanll) 6- phenyl(2'-4kthoxy)-pyr[dine]copper
di chl BT AE =
. [ 2-ac {;52 4, 6- tr| )ﬁyl anil) Clﬁi]ﬁ%benyl (2" - :E - pyr S(Ejéom}g% on di cltnl oride
52 ﬁf,&¥1(2 4, 6- trlﬁﬁ yIanll)l&nB enyl (2' - Xy) - pyr kgl §r&93§It
I C
gféﬁflhgféz 4, 6- triE?ibylanil):ﬁyﬁhenyl(Z'- mf&?nee pyr bﬁﬁknickel
Chir
gz-ﬁf. (2,4,6-tri pylanll)pﬁggheny](Z'- gﬁg%y)-pyr.gﬁﬁgﬁggpper
I C
[ 2-ac %§%§2,3,4,5, g%tafluor gﬁwl)-G-phen ?Bm met hox ?O%§??%Fne]lrmn
di chl lgfthe undecyl exyl antalum ioisochromane
[ 2- acPeyNi( 2, 3, 4, 5, ddgsieariaf | uor femiyll ) - 6- phenymelbdenurrhox fepinpslidingi ne] cobal t
di chl idessdie ridecyl ctyl : ngsten benzofuran
[ 2- acpngacy, 3, 4, 5, gtepradacslf | uor samil | ) - 6- phenyfietiMetimet hox jeheopené di ne] ni ¢kel
di chl ©pietzl octacosyl ecyl rhenium isobenzofuran
[ 2- aC“VWEYQ 3,4, 5, goperesaf | uor padecy!) - 6- phenyrtiniumet hox fijoqpipelindi ne] copper
di chl & ttadg:y] iacontyl odecyl Smium oxazole
[ 2- acfeeipbqsel 6- di i sdpyedghpkdni | ) oddepeny! (2' - Howy, 3' - pipbenahthrifipe | di ng¢] i ron
di chl ppnagesy cyclopentyl etradecyl iridium pyran
[ 2- acpiaght®l 6- di i saprebpiwpahi | ) leentpleerdy| (2' - nealldiom 3' - plperigihgd - pyri di n¢] coba
t  di skitiohexpie yclooctyl hexadecyl latinum uinoline
[ 2- acfsysibRentyd- di i sapwetgeiptydni | ) fheptadeeyhy| (2' - rfgitieoxy, 3' - plselaydphenpyr i di n¢] ni cke
| di fshitloaptié cyclododecyl octadecyl gold iophene
[ 2- acpyslpgcryl6- di i sqperdpyl ani | ) méradényhy| (2' - et hoxy, 3' - pjvémythylapipe i di ng] coppe
r di ghtloddcgle [ 2- acphepl] 2, 4, 6- feicbsyet hyl ani ) - 6 phenyl (2' jtriethylamine
- met higysio@depheny| )jitopwir i di ne] i freweicoshil chl or i ributylamine
[ 2- acimaphitiyt, 4, 6-t rijrezhy| ani | ) jdéegeyienyl (2' - thoxy,3'-p emgthylaniynei di n¢] cobal
t phenyl phenethyl icosyl imethylphosphine
olyl dimethylpheny!l [tetracosyl iphenylphosphine
benzyl rimethylphenyl [pentacosyl thylene .
phenethyl ethylphenyl hexacosyl propylene
dimethylphenyl thylphenyl heptacosyl butene
diethylphenyl idiethylphenyl ctacosyl hexene
nthracenyl riethylphenyl onacosyl octene
{ adamantyl ipropyliphenyl taconty] cyclohexene
norbornyl dipropylphenyl |hydride inylcyclohexene
CF, ripropylphenyl fphenyl benzene
INO, ethylethylphen benzyl styrene
-buty] dibutylphenyl fphenethyl methylstyrene
i-propyl butylphenyl olyl
naphthyl : methoxy
fluoride ethoxy
propoxy
butoxy
dimethylamido
iethylamido
methylethylamido
phenoxy
benzoxy




di chl ori de

[ 2-acetyl (2,4,6-trinethylanil)-6-phenyl (2'-nethoxy, 3'-phenyl) - ¥ridine]nicke
| dichloride 15 FEB 2007 WD 2005/ 095469 PCT/ US200S/ 002479 2% FEB 2007

[ 2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-nmethoxy, 3' -phenyl ) -pyri di ne]-coppe
rdi chl Qig 83095469 _ PCT/US2005/002479

[ 2-acetyl (2, 3, 4,5, 6-pent af |l uoroani | ) 26- phenyl (2' - net hoxy, 3' - phenyl ) -
pyridine]iron dichloride

[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-nethoxy, 3'-phenyl) -

pyri di nej t dich L .

[ 2- acetyl ?@B‘?}éh 5, 6- %%n 91? nu%fr(f)aztaarwsit)p-re@}lrpsggn?? {j Et‘alled P %lgxwy ghes%ﬁxéenlgy 1) -
pyri di ne] mv@_sk@ﬂ andéxaiilpdé biEl¢ and are not intended to list every catalet precursor that is
[2-acetyl (2, 3,4, 5, 6-pentaf | uor oani |') - 6- phenyl (2' - met hoxy, 3' - phenyl ) -
pyri di nej c‘ﬁkﬂﬁi@ﬁ ei5cone of thednvention:

| 2 acety1 (2.0 oS0R AR Ak SRR s TR aifotgh Py i i el ron

dichlorid

I[t2 aget K: ([2,a@e@/u@senmﬁmvdp@mnﬁl)-ﬁ@mhﬁ(wlrﬁahoxythme?coHaitbmmd;ﬂdepyrI di ne] coba -
ichlorid

[ 2-acetyl ({2; %“—Bﬂll@sﬁjélrlwpé[ml) -Sephgpeds tipsthoxptnysidinednickellighjerjdepy r i di ne] ni ck
| dichl

[2- acetyl (3 BRSO SR SR PR TRE Pl BPE GO By § i e

copper  di[@hdcetyl(@et,6-trimethylanil)- 6-pheny1(2 -methoxy)-p rldme]lron dichloride

2-acetyl (2,4,6-trinethylanil | (2' - net hox -t - but ridineliron
Ejl chl or ?/dé[-faz:ﬂafé(éls"yﬁmméthslamlg lﬁﬂ(le} @YWH?%@PO almqh{m) 5 ]

i t2 ggte %llyl) ([?y% egm?ej 6 %@1{1@anﬁi.8%59#61%]rrteéhox%-tpﬁndme]mckel dichloride

3'-t-butyl Dzsa;a:)tfyil(QLﬂﬁktmlmeihglaml}itS&phhmﬂ(Zd&nethoxy)-pyndme]copper dichloride

2-acetyl ( 6-1rinmethy oxy, 3' -t-butyl ridinelco
[er di CK| Oﬁzrqﬁtyl(?_j 4,5 6-pentaﬂu0roam15)6- heny(l(?’—methoxy)%Jyndme]uon yl)-py ] PP

[2-acetyl (& liﬁoﬂdé 6- pent af | uoroani | ) - 6- phenyl (2' - met hoxy, 3' -t-butyl)-pyridin
e iron diChlorde

[ 2- acet y| (-8R, 04,5 gapantdilnorasail)-b)phéay2emydthexy)metidnejcddaltt - but yl ) -
dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyridine]nickel
dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl (2’ -methoxy)-pyridine]copper
dichloride
[2-acetyl(2,6-diisopropylaml)-6-phenyl(2’-methoxy,3’-phenyl)-pyridineJiron
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]cobalt
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]nickel
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]copper
dichloride
[2-acetyl(2,4,6-trimethylanii }-6-phenyl(2’-methoxy, 3’ -phenyl)-pyridineJiron
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridinejcobalt
dichloride
[2-acetyl(2,4,6-trimethylanil}-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]nickel
dichloride



pyri di ne] cobalt dichloride

[2-acetyl (2,3, 4,5, 6-pentafluoroanil)-6-phenyl (2'-methoxy, 3" -t-buty

pyri di ne] ni ckel dichloride 15 FEB 2007 WD 2005/ 095469 PCT/ ust@ﬁ%ﬁé’@ 479 24
[2-acet 6- pent af | uor oani | ) - 6- pbenyl (2' - met ho ) -

pyri di ne 8§g§gé§%ﬁlchlorlde Férrbsads Rl

[ 2-acetyl (2, 6-diisopropylanil)-6- phenyl(2 -uydroxy)-pyridine]liron dichloride
[ 2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-hydroxy)-pyridine]cobalt

di chl ori de N _ o _

[ 2- acetyl (3. {0 g o30RL AR bl ShBARY diRoxy ¥ iy R Elnd]cBEREY okl

[ 2- acet yl (BclBoddé sopropyl ani | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] copper

di chl ori de i X -

[ 2- acet y| (I2;26e01@3.fdorpanatluoyeosil phahgpy 1@ -mthewssd yisyrDdi ne) i ron dichl ori de

[ 2- acetyl (ep?Yréh,u@e]ﬁgﬁ HFcth\Hd%”' | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] cobal t
di chl or

([j_2 ﬁfet ylj([Zra‘l:,e@'l(aﬁ,%I@Ndn@aﬂﬂdoaﬁﬂpbqjhyh)ﬂ@ 60X Y ) -plidyiyi)di ne] ni ckel
ichloride . .

[ 2- acet y| (Ryridigeleohalediehjorida | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] copper
dichlorid s

[ 2-acetyl ?[% %fe?lg 64 Séﬁn? nft:?ﬂué)rr%a%? P)phgn%f]eny?t@w’ﬁi r“%‘%?‘) -pyridine]iron
di chl ori depyridine]nickel dichloride

2-acetyl(2 -pent af | uor oani | 6- phe ' - hydr ox ri di ne]cobalt
E:“ chl or ?/d(e[’?-acetyl(_;% 4% 6-pentafluoroaml)- 62phcn3?1(2’—me 0X%y,3 ’yphe %) by |

[ 2-acetyl ( J.yor oani | ) - 6- pheny] (2' - hydr oxy) - pyri di ne ni ckel

di chl ori de&f?%gg?@eggﬂéﬁgldg 6- pent af | uoroani | ) - 6- phenyl (2

- hydr oxy) -[strciedil@%—dﬂﬂpﬁdipyi&ihk)%ﬁﬂrahd& -methoxy,?a’—l—butyl)-pyﬁdine]iron

[ 2-acetyl ( dllsopropylanll) 6- phenyl (2' - hydr oxy, 3' - phenyl ) - pyridi ne]iron
G ohl or | deiohion o
[2-acet y! (3. R0 RSB Mrlil)-6opRARRY Lihahoky 9" Rb Yy B-pyPRERYbaley " | di ne] cobal
[ 2-acetyl (cﬂclfﬂodi:lésopropyl ani | ) - 6- phenyl (2' - hydroxy, 3' - phenyl ) - pyri di ne] ni cke
|  dichlor ,

[ 2-acet yl ( %‘CH’IPSQ)BPWP&’A?W %Qtﬁﬁﬁlr@r‘??“howar sRytyS-RysRmsIskely r i di ne] coppe
r dichl ordlgﬁohaeacetyl (2,4,6-trinmethylanil)-6-phenyl (2' -hydroxy, 3
-phenyl)-pyridine]iron dichloride

[2 acet yl ([2racetd(2.o-dusdpyortanil)-66pheheltd/ Figthoky.d -okytyB-pypldéeeldoppery r i di ne] cobal

dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-t-butyl)-pyridine]iron
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-#-butyl)-pyridinejcobalt

{ dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,  3’-f-butyl)-pyridine]nickel
dichloride
[2-acetyl(2.4,6-trimethylanil)-6-phenyl(2’-methoxy,3 -~-butyl)-pyridinejcopper
dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy, 3’ --butyl)-pyridine}iron
dichloride

[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2°-methoxy,3’-#-butyl)-
pyridinejcobalt dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy,3’ -#-butyl)-
pyridine]nickel dichloride



di chl ori de

[ 2-acetyl (2,4, 6-trinethylanil)-6-phenyl (2'-hydroxy, 3'-phenyl) - ¥ridine]nicke
| dichloride 15 FEB 2007 WD 2005/ 095469 PCTI US2005/ 002479 2% FEB 2007
[2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2

- hydr oxyw@®200pheayd ) - pyri di ne] copper dichloride PCT/US2005/002479

[ 2-acetyl (2, 3, 4,5, 6-pent af | uor oani | )246- phenyl (2' - hydr oxy, 3' - phenyl ) - pyri di ne
]Jiron dichloride

[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-hydroxy, 3'-phenyl) -

pyri di ne] cobalt dichloride

[ 2- acet y| (Zactdl(B3 & pénieatdfluoraaan)-biphenyi{Engeth@xy, Wydiswyd)- 3' - phenyl ) -
pyri di ne] ni ckel . di chl rlde

[ 2- acetyl@?mlmﬂQﬁ@F tIaRA%or oani | ) - 6- phenyl (2' - hydr oxy, 3' - phenyl ) -

pyri di ne] ¢ ﬂ

[ 2-acety] (2 |('?lssocdgrsg 1‘0?; In?'m]ll 66pheﬂylg2 tyﬁl’“‘fW&’VB‘%‘e%m“ dl%‘?%? -pyridine]iron
di chl ori d¢2-acetyl(2 6- d11sopropylaml) 6-phenyl(2 -hydroxy)-pyndlne]cobalt dichloride

|[ t2 ) agie'ém g% lagggll(ﬁ %Oﬁfs&%}gp?zﬂnh% 6- phen)?l?(% glydrowcy) {)}91')1( 1ngj i '_1 cﬂ;[:ﬁ/llo%dg yri di nej coba
[e|2 agfm iz-’agetgf(i BR8PPI nin)-sSHRAGTY Lydro W HyBithe RopberilnbhaPy | di ne] ni ck
[ 2- acet yI ([2—a6et§dl(2,51pﬂat:mpg»thglanil)-é@hpﬂmd@wh@ﬁtomyy-qbynmyle}ﬁ‘ontdidﬂﬂdwdé pyri di nej]

copper

[ 2- acetyl ([ agetg_(ffl,@@rm}h&hml) -owhpmd by droxy)-ayddipelsobalt dighlopide v i di ne] i ron

dichlorid 1')’_

[ 2-acetyl ?2 acet%l(% Fj' |6ng1trﬂetr% 113 6613 h( g: OXHQ/W%?(I?C]&‘CRI %ﬁ?lﬂl)d? pyri di ne] coba

|t dichl q2iadetyl(2,4,6- tnmethyla_ml) 6—pheny1(’7 -hydroxy)-pyridinelcopper dichloride _

£}|2- ag;a'é%: rlaagtyl(& ﬁ,%hﬁgn?arﬁuloz‘(;a%lﬁg%%grll}gl52’:h d(rjorxo§ pyndme]lrbolflt yl)-pyridine]nick

[ 2-acetyl (d%’elgo Jdrinmethylanil)-6-phenyl (2'-hydroxy, 3'-t-butyl)-pyridine] copp

er dichloride

[ 2- acet yI ([2—a3¢t§11(5,,364- hémeatdfllvoraai)-Hyphenyl B pidfaxy pyddime]cobali t - but yl ) - pyri di n

e]iron [ r}%o 121‘1

[ 2-acetyl (dgc %, 6- pent af | uor oani | ) - 6- phenyl (2' - hydroxy, 3' -t-butyl)-
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2"-hydroxy)-pyridine]nickel

dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-hydroxy)-pyridinefcopper
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]iron
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]cobalt
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]nickel
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-hydroxy,3’-phenyl)-pyridine}copper
dichloride '
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridineJiron
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]cobalt
dichloride '
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]nickel
dichloride



pyri di ne] cobalt dichloride

[2-acetyl (2,3, 4,5, 6-pentafluoroanil)-6-phenyl (2'-hydroxy, 3" -t- but%é%-

pyri di ne] ni ckel dichloride 15 FEB 2007 WD 2005/ 095469 PCT/ US)®DBEP@99479 26
[2-acety 6- pent af | uor oani ') - 6- phenyl (2' - hydro - | )

pyri di ne]k‘g(gb%’é’;ogﬁ?%hl oride [2- Brrbsidos 880

fornyl (2, 6-diisopropylanil)-6- phenylei -met hoxy) - pyridine]liron dichloride
[2- fomyl (2,6-diisopropylanil)-6-phenyl (2'-nethoxy)-pyridine]cobalt
dichloride [2-

f | (2, 6»di i id)-6 | (25 et h : kel dichlorid
2o myi (2t R R e BB PR BB b pper
di chl ori daij d

[IZCacg[;/l (21(:]:61510(11-1' |esopro ani | )-6-phenyl (2' - met hoxy) - pyri dine]liron dibrom de
{5 acet Y1 (BLaea Btk opyranfilroam e phrt A bedrsis) shymilbmediodias

dib d

[|2 21821'[ yF(CEC% 0(5’[ I'sopropyl ani |) - 6- phenyl (2' - net hoxy) - pyri di ne] ni ckel

di brom geb[vi&:egﬂez 3 14( 26 Greliat16 0REAMY6-PRéYL26:-hpBRRY 3¢ DhemRs-hoxy) - pyri di ne
copper di brom

[2pgcetyl (mridiselcobalbdioplandel ) - 6- phenyl (2' - et hoxy) - pyri di ne]iron di brom de
[2-acetyl (3, 4 8513 5170 B ARl droRn RIS IR T2 FHHRRSY) TRUL T nel cobal t

[ 2- acet yl (Rirfidifenidiebtithlcyde! ) - 6- phenyl (2' - net hoxy) - pyri di ne] ni ckel
di brom de

[ 2- acet yI ([2-aceyi(2.34e.Ayperiafinprognibhne-nheny2’ mudesxy) -phgryli ne] copper

di brom de - 1

[ 2-acetyl (Iy,%(,hﬂ?]f?gpepre ?ﬁluor oani | ) - 6-phenyl (2' - met hoxy) - pyri di ne]iron
ditbr om de [2-acetyl(2,6-diisopro ﬂ(laml) -6-phenyl(2’ -h%'drox ,3’-t-butyl)-pyridine]iron

[2-acetyl (2, 3,4, 5, 6-pentafluoroanil)-6-phenyl (2" -methoxy)-pyridine]cobal t
d| br Om de dlCh Onde

[ 2- acet Y1 (3. Jedly e B-ARBHALY HRARE kA1 E RGN 2. SRS INBAmBIGbl nel ni ckel

di brom de

[ 2- acet yl (d¢cRlgHde, 6- pent af | uor oani | ) - 6- phenyl (2' - net hoxy) - pyri di ne] copper

di brom de

[ 2-acet yl (@ @WK%W@B?‘F’&H‘WI 6nbRu( tydrawyhdBptd)-prrdinginickel 1 i di neliron
di brom de g

[ 2-acetyl (2 6- él I sopropyl anil)-6-phenyl (2' - net hoxy, 3' - phenyl ) - pyri di ne] cobal
t di br om @eacetyl(2,6- dnsopropylaml) 6-phenyl(2’ -hydroxy,3’-f-butyl) -pyridine]|copper

[ 2-acetyl ( ldld sopropyl ani ) -6-phenyl (2' -netlioxy, 3' - phenyl) - pyr| di ne] ni ck
el dibro 8]@

[ 2- acet yl (2-Rc&ii(3A-@RMERN A -EpRASND higdro BRObYItyd)-pRitRtrda PY T | di ne] coppe

r dichiloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-f-butyl)-pyridine]cobalit

{ dichloride _

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-#-butyl)-pyridine]nickel
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-t-butyl)-pyridine]copper
dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil }-6-phenyl(2’-hydroxy,3’-t-butyl)-pyridine]iron
dichloride
[2-acetyl(2,3.4,5,6-pentafluoroanii)-6-pheny}(2’-hydroxy.3’-t-butyl)-
pyridine]cobalt dichloride
[2-acetyl(2,3,4.5,6-pentafluoroanil)-6-phenyl(2’-hydroxy,3’-t-butyl)-
pyridine]nickel dichloride



di brom de

[ 2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-nmethoxy, 3'-phenyl )-§)¥I’I di neliron
di broni de 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 27 15 FEB 2007

[ 2-acetyl (2,4, 6-trirnethylanil)-6-phenyl (2'-nethoxy, 3'-phenyl)-pyridi ne] coba.
|t di br onDdes/095469 PCT/US2005/602479

[ 2-acetyl (2,4,6-trirnethylanil)-6-phemyl (2'-nmethoxy, 3'-phenyl)-pyridi ne] ni ck
el dibrom de

[ 2-acetyl (2,4,6-trirnethylanil)-6-phenyl (2'-nethoxy, 3'-phenyl)-pyridine] copp
er dibrom de

[2-acetyl (B- -Bcetyl@, B Ape Gipahtatlaoamnil)-p-phephléyhd2oxnEt Hoxtyl)3' - phenyl ) -
pyridine]iron_dibrom de [2-acetyl (2,3, 4,5, 6-pentafluoroanil)-6-phenyl (2
- met hoxy, 31%411@?49@98@91319#%] cobal t di bromni de

[2-acetyl (fz %ml-ﬂm)g %GE&‘H% grfobyi%ﬁ?%' L enfr PORRM 0k 9)-pPRER Y n JichRAGIWY ! ) -

pyri di ne] ni cke

[ 2-acetyl ( R2- 3'01411)5(2&6abﬂbpﬂoll)ylmad%ﬁl-ﬂh)eﬂﬁ}(b’hmaﬂioéc?) rmadlhﬂ)wbéﬁ dldlﬂeﬁ&é )

ridine]c e | bromide [2-acetyl (2, 6-diisopropyl heny
P)r/ret hoxy] 3?&%9@8(%,,57&59191;0551}?@}1%6&”1(6 HK% r@ﬁ{l@gy) gy)f/nda ne]nlckel cE)lchlonde

[2-acet y1 ( £ G5lyi(s P HRRYH: B thoki1 R BREM X anedBHPicthe1dope dbAioRYL | di nel coba
[ 2- acet yl (22 ﬁeeﬂylastépimppto@yldnjl)-ﬁ-gﬂimm(ﬁ(ﬂxethmyhpmdlﬂé]irbnbhﬁryin)depyr| di ne] ni ck
?![ bglt §|r ? m de e{tﬂz %%&%p?%b%%ﬁ{f%ﬁ%&’%rrrlleth)oxs)-pyndme]gobaltng%R)?I;(lde

[2-acetyl (3 g, ﬂee@yl i, 6L AR nki) CEHRAF Y - ttios - BPdineinidke PHibmiapy " i di neliro
[ 2- acet y| ( R2-4cebyl(2, 6rdisbbyopatani])-cephenglif-(2thorgl-byoidinScoppen dibybtnideyr i di ne] cob

alt dibrogde ool (24 S brienethvlant | )y O PR Simiiekdio

{)g; acetyl (22 4efniy 4rGiHyheRhl)-sSHeRGATY L hdho kP PiidinecotalddibismiaPy r i di ne] cop
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’°-methoxy)-pyridine]nickel dibromide
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy)-pyridine]copper dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyridine]iron
dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyndine]cobalt
dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyridine]nickel
dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyridine]copper
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyi(2’-methoxy,3’-phenyl}-pyridine]iron
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]cobalt
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’ -phenyl)-pyridine]nickel
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]copper
dibromide f
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]iron

dibromide



di brom de

[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-net hoxy, 3'-t- butélz)-g)yridin
eliron dibromide 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 00241759F§

[2-acetyl (2,3, 4, 5, 6-pent af | uoroani | ) - 6- phenyl (2 - msthox¥, ‘- 1-but %/3

pyri di ne]WBBAYIHBr oni de CT/US2005/00247

[2-acetyl (2,3, 4,5, 6-pentafluoroanil)- -¥- phenyl (2' - met hoxy, 3' -t-butyl) -

pyri di ne] ni ckel di brom de

[ 2-acetyl (2,3 4 5, 6- pent af | uoroani | ) - 6- phenyl (2' - met hoxy, 3' -t-butyl) -
pyri di ne] co

[ 2-acet yl (21 a‘i.’ﬁY Qg‘ﬂrzc}ﬁij\’%fm’lﬁ?‘%é BhEmN %énethWP%XR})e%DFHYH‘%quP@h di br omi de
[ 2-acetyl (2g4858Hhigeopr opyl ani | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] cobal t

. di brom de

[ 2- acet y] ( 2[BadtitylEhpoeapyhethylanid 56phemyl{ X (i2éthdmads epheny Dypyridineficket k el
di brom de
[ 2-acetyl (Zd'@r?fmd%propyl ani | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] copper

* dibrom de' {2,860tk 6arfinind EhTRE BHAAI JnnBEPY Ay DINRRKIpRYT | di nel i ron

[ 2- acet yl ( 2dbrémidei met hyl ani | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] cobal t
di brom de

[ 2- acet yl ( 2122t 3-3d e lnshtatlporagtlhnhenyl(dastheyys3 sohsmiDne] ni ckel

di brom de di id
[ 2-acetyl (ZPBT%M]HOH 3 rf/’lnzlilnfl ) - 6- phenyl (2' - hydr oxy) - pyr| di ne] copper

di brom de [2-acetyl(2,3.4,5 6-pentaﬂuoroaml) 6- phenyl(’) -methoxy,3’-phenyl)-

([jlzb?grer;[ 3(;13( 2pyr1dm§]cob£t dﬁ:)roml roanil)-6-phenyl (2'-hydroxy)-pyridine]iron

2 acety| (2{Radefi(3 A ek 6HHRBANY Lok 3r-gr, Py | di ne] cobal ¢

di brom d
[ 2- acetyl ( 2pgidins)nékekdibadinider oani | ) - 6- phenyl (2' - hydr oxy) - pyri di ne] ni ckel
di brom de

[ 2- acet yI ( 2[2325FtH @3 et -HePitraaanil-oahsmald rpehoxgd rBISH Dby r i di ne] copper

di brom de pyrldlne]copper dibromide
[2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'-hydroxy, 3"- phenyl% pyridi ne]iron
di br om de [2-acetyl(2 6-diisopropylanil)- 6-phenyl(’7’—methoxy,3 -r—butyl) -pyridine}iron

[ 2-acetyl (2 %rol ld%opropyl ani | )-6-phenyl (2'-hydroxy, 3' - phenyl) - pyri di ne] cobal
t  dibrom d&

[2 acet yl ( 2{Bachty 16D pdinypiopylanilp-opiteayl(12methydy 0% bitylpheidme)cabyuh i di ne] ni cke

di brom de
[2 acety] (Zd@fﬁmi@opropyl ani | ) -6-phenyl (2' - hydroxy, 3' - phenyl) - pyri di ne] coppe

r [2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-7-butyl)-pyridine]nickel
dibromide
[2-acetyl(2,6-diisopropylanii)-6-phenyl(2’-methoxy,3’-#-butyl)-pyridine]copper
dibromide
{2-acetyl(2.4,6-trimethylanil}-6-phenyl(2’-methoxy,3’--butyl)-pyridineliron
dibromide
[2-acetyl(2,4,6-trimethylanil}-6-phenyl(2’-methoxy,3’-t-butyl)-pyridine]cobalt
dibromide
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,  3’-#-butyl)-pyridine]nickel
dibromide
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-1-butyl)-pyridine]copper
dibromide
[2-acetyl(2,3,4,5,6~pentafluoroanil)-6-phenyl(2’-methoxy,3’-t-butyl)-pyridine]iron

dibromide



di brom de
[2-acety|(2,4,6-trinethylaniI)-6-pheny|(2'-hydroxy,3'-phenyl)-£¥r|d|ne]|ron
di bromi de 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 29 15 FEB 2007
[2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-hydroxy, 3 ,
-phenyl)vnymmgmﬂahﬁobalt di brom de [ 2-acetyl (2, 4, 6-tripetiogtednodsrd- phenyl
(2" -hydroxy, 3" -phenyl)-pyridine]ni ckel di br oni de

[ 2-acetyl (2,4, 6-trimethylanil)-6-phenyl (2'-hydroxy, 3'

- phenyl) - pyri di ne] copper di brom de

[2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-hydroxy, 3'-phenyl)-pyridine

Jiron di b[2°ﬁﬂe§@(2[,24 6@pﬂdﬁ&oﬁ1ﬁr@pﬁaﬂﬂgﬁlm&h@@3’|-b-b1ﬁy]9heny| (2' - hydroxy, 3'
-phenyl ) - pyri cobalt di brom de
[ 2- acetyl (mryilne]sol@ltﬁbhqoaﬂd@or oani |) 6 phenyl (2' - hydroxy, 3' -phenyl)-

ridineln ent f an|
) b phom LoRhr 53 %r%peerb%ﬁwﬁ%&*’) e AR
[ 2- acetyl(ay@dldé]nﬁ:aelrdmwnﬁml) phenyl(2 hydr oxy, 3
-t-buty ridineliron dibrom de
[ 2- acetyl (Eﬁlml(% pSepperaafiiyorosniprephe (2 ipethexy3 3+-butyBut y1 ) - pyri di ne] coba
It dibromd
[ 2-acetyl (Eyfgd‘i}?]"%‘%i’&%’ﬁ%“n‘%el) 6- phenyl (2' - hydr oxy, 3' -t-butyl)-pyridi ne]nick
el dibr Oﬂlﬂ&e%a(@@ﬂilsﬂp&é’pﬁaﬂl) @-@ﬁé@nm afyidrdxyg-pynahieliteh dibisdexy, 3'

-t-buty romd
[ 2- ag et yI ( E-aceerltds %ﬁmmmﬂmy) @pbmdga {hydrexparpyxiglingjcobalt dibromide
-t-butyl)-

(2 acely Y ALNE Lo SR O Rcnvi bycros pyidincloielgl dibvomide | o1 o
cobalt di pracerde, 5-311@6}:@& 1&131)46@}1&@1(113tl{}wlr@m)lﬁynamﬂ&wér(cabmmme

- hydr oxy, 3' -t - but |ne ni ckel brom de

12 acetyi ( E-acelt24 habigihain)-opmmgHa {rzdroxy) pyridineliron dibromide

- hydroxy, 3[Z—Lce?ﬁ@fjl,}i-tﬁx{eh{}ﬂ&?ﬂ)g@&?&{ylﬁ -hydroxy)-pyridine]cobalt dibromide
[2-acetyl(2,4,6-trimethylanmil)-6-phenyl(2’-hydroxy)-pyridine}nickel dibromide
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy)-pyridine]copper dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-hydroxy)-pyridineliron
dibromide
[2-acetyl(2,3,4.5,6-pentafluoroanil)-6-phenyl(2’-hydroxy)-pyridine]cobalt
dibromide
[2-acetyl(2,3,4,5,6-pentafluoroanil}-6-phenyl(2’-hydroxy)-pyridine]nicke!
dibromide
[2-acetyl(2,3.4,5,6-pentafluoroanil}-6-phenyl(2°-hydroxy)-pyridine]copper
dibromide
[2-acetyl(2,6-diisopropylanil )-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]iron
dibromide
[2-acetyl(2,6-diisopropylanil )-6-phenyl(2'-hydroxy,3’-phenyl)-pyridine]cobalt
dibromide
[2-acetyl(2,6-diisopropylanil )-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]nickel
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-hydroxy,3’-phenyl)-pyridine]copper
dibromide ’
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridineJiron

dibromide



di brom de

[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-hydroxy, 3'-t- butélz) -g)yri din

eliron dibromide 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 0024 7@FBB 200

[2-acetyl (2,3,4, 5,6-pentafluoroanil)-6-phenyl (2'-hydroxy, 3’ -t-butyl)-

pyri di ne]"é‘aﬁuaﬂP’l“bﬁF%r omi de P tUs2003/0024%

[ 2-acetyl (2, 3, 4,5, 6-pent af | uor oani | )-2%- phenyl (2' - hydroxy, 3' -t-butyl) -

pyri di ne] ni ckel di brom de

[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-hydroxy, 3'-t-butyl)-
ridine]c er dibromde [2-, fornyl -di i sopropyl ani | )-6-phenyl (2'

P?lmt h oxy% ) ggfgpgyﬁlé%égﬁngpmqggi%tlélé’(—Shy%roxy, -p}Pe%yS-pyn)dme]cPobalty (

formyl (2, GCgBII ﬁﬁ@é opyl ani | ) -6-phenyl (2" -nethoxy)-pyridine]cobalt dibrom de

[2- fornyl (2, 8 I'1sopropyl anil)-6-phenyl (2" -nethoxy)-pyridine]nickel

di brom de [2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-phenyl)-pyridine]nickel

[ 2-fornyl (2,.6-di.i sopropyl ani | ) -6-phenyl (2'-nmet hoxy) - pyri di ne] copper

di br om de ctlbr-ogé@i yl (2, 6-di i sopropyl ani |)-6-phenyl (2' -o0xo0)-pyridine]iron

chl oride [ 2+¢ 8- gl 0D 4185 (12 = B Q) L di.pe] cobal t
chl ori de ﬁ%%%?é?&b&%ézﬁgﬂ%?@glﬁﬁ%% g%]il(? )ﬁéﬂ‘%ﬁg%yﬁ(’ ]%efy géﬁgﬁd@%ﬂg‘%&h?ﬁe] ni ckel
chloride [dibmardeyl (2, 6-diisopropyl anil)-6-phenyl (2'-0x0)-pyridi ne]copper
chloride [2-acetyl( , 6-trinethy i.l)-6:-phenyl (2. -0x0)-pyrjdineliron
chl ori de [éz%&‘@i(éﬁ(é?3:11911{%%“&&9%&145%?5"}6}13’122 pﬂ)@%ﬂ(sg--pk%&gﬁmﬂvﬂ%] cobal t
chloride [ZpRagEY! (2,4,6-trinethylanil)-6-phenyl (2'-o0xo)-pyridine]nickel
chloride [2-acetyl(2,4,6-trinethylanil)-6-phenyl (2'-o0xo0)-pyridine] copper
chloride  [2-acetyi(2,3,4,5,6-pentafluoroanil})-6-phenyl(2’-hydroxy,3’-phenyl)-

[ 2-acety] (2, 3,4,5, 6-pent af |. yoroani | ) - 6- phenyl (2' - oxo) -pyri dine]iron chloride
[ 2- acet yl (fﬁ{dﬂ}ﬂgc,(%ﬁgé%rﬁml%or oani | ) - 6- phenyl (2' - oxo) - pyri di ne] cobal t

chloride  m_acetyl(23,4,5,6-pentafluoroanil)-6-phenyl(2’-hydroxy,3’-phenyl)-
[ 2- acet yl (2[, 33, 4ty5( B- p’e’nt%fnl uor oani )-%- pl‘fle(nyls(IZ' RAMS pgr)i di ne] ni ckel
chl ori de  pyridine]nickel dibromide

[2-acet | (2,3, 80 PE ALLGLOAM ) SRSl o3 bdagh o el copper

chl ori de

[ 2-acetyl (szﬁid(i&ié] EOEYIARiIaE ) - 6- phenyl (2' - ox0), 3' - phenyl ) - pyri di ne]iron
chloride [Z-acetyl(2,6-diisopropylanil)-6-phenyl (2’ L

- 0x0, 3' - phelRydcptylib-dinsoplapybpall}-o-phmnyH(E dhydroxy,3’-¢-butyl)-pyridine}iron

[ 2- acetyl (2d.§- di.i,sopropyl ani |l ) - 6- phenyl (2' - (>xo0, 3' - phenyl ) - pyri di ne] ni ckel
chl ori de [2-1 “c"é‘%‘?‘f(z, 6- di i sopropyl ani |l ) -6-phenyl (2

- 0X0, 3' - phepydckty2!6-dii opl s yRRel-6- g2 Ulydroxy,3’ -t-butyl)-pyridine]cobalt

dibromide
[2-acetyl(2,6-diisopropylanil}-6-phenyl2’-hydroxy,3’--butyl)-pyridinenickel
dibromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy,3’--butyl)-pyridine]copper
dibromide

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’ -+-butyl)-pyridine]iron
dibromide
[2-acetyl(2,4,6-trimethylanii)-6-phenyl(2’-hydroxy,3’--butyl)-pyridine]cobalt
dibromide
[2-acetyl(2.4,6-trimethylanil)-6-phenyl(2’-hydroxy,3’-+-butyl)-pyridine]nickel
dibromide
[2-acetyl(2,4,6-trimethylanil-6-phenyl(2’-hydroxy,3’-#-butyl)-pyridine]copper
dibromide

[2-acetyl(2,3,4,5,6-pentafluoroanil }-6-phenyl(2’-hydroxy,3’--butyl)-pyridine]iron

dibromide



[2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-o0xo, 3' -phenyl)-pyridine]iron
chl ori de

[2-acetyl (2,4, 6-trinmethylanil)-6-phenyl (2'-oxo, 3'-phenyl)-pyr?@Fﬁ@i@BBalt
chl ori de

[ 2- acet yy(P2fdshoshéd et hyl ani ') - 6- phenyl (2' - oxo, 3' - phenyﬁ@nggﬁmqm@ﬁbﬁlckel
chloride 15 FEB 2007 WD 2005/ 095469 3°CT/ US2005/ 002479 31

[ 2-acetyl (2,4, 6-trimethylanil)-6-phenyl (2'-o0x0,3" -phenyl)-pyridine]copper
chl ori de

[2-acetyl (2,3, 4,5, 6- pentafluoroanil) 6- pheny] (2' - oxo, 3' - phenyl ) - pyridine]iro
n chloride.f< 1 gmgﬂéog D vp,h@,ﬂy, (2'-oxo,

- phenyl ) - g}?r. dlt)ﬁg?c% ] Hggrg Bﬁéﬂ%t aﬁ}}dr&)ﬁS b

[ 2- acetylqﬂyﬁdmﬁﬁpﬁﬂpéhnamhaoroanlI) 6- phenyl (2' - oxo, 3'

- phenyl |d| I,C , -
[ FZ) acgt )y| (k gcegy gé gflpg( ﬁPS{‘FtF‘ﬂB‘?fB%FHﬁI'@'P]Be“éﬂéﬂ'fyli‘)(dzo’ge%d’@ﬂtyﬁhenyI ) - pyri di ne] cop
per chlory n{;&@} gllb&?migedl i sopropyl ani l)-6-phenyl (2' - oxo, 3'

-t-butyl) yrl |ne I ron chloride

[ 2- acetyl (Q~6eedyl($b,ﬁri;@pbmaﬂuc)roﬁubkfepb(dlﬁz(z ehyair@xy,3 t-t—lbmyw) pyri di ne] cobal t
chloride [2- a ropyl ani |') - 6- phenyl (2' - oxo,

-t-butyl) Bi/”f‘ %@]{’?ﬁr@k}gb}nﬁ@ﬁl oride | | o
Eﬁ[ gfie; g' Egz %ﬁ?i}?%@fﬁ?%@f?ﬁlhﬂg%)%ﬁﬂ&w?é 2Ry Rpyridinditol deBufidd! nel copper
L), S ke et i
chior o o amat PR G R e ey Py Riske] Bibromiae
[ 2- ;cg'g ;Iyl(g W‘{é{ﬂﬁ?‘%h%@@#ﬁ‘@'@% l‘hﬂﬁﬁ ( 5“6‘18%”3“ yndmeg)cotp pes dlB{/orHllig F ne] copper
chl ori de [2-acetyl(2,6-diisopropylanil)- 6—phenyl(2’-oxo)-pyndme]lron chloride
2 sce B e P B e B Rl e
[t2 ggé%/i,? (gyﬁb&y g?]gqglgﬁérg 1%?8%??&)& 2’-§)xo)-;iy(r1duze(])r>1(18kel cﬂongﬁt yl)-pyridi ne]ni
ckel chl dk2-deetyl(2,6-diisopropylanil)- 6—pheny1(2’-D\o)-pyndme]copper chloride

[ 2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’ -0 x0)-pyridineliron chloride

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’ -0 x0)-pyridine]cobalt chloride

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’ -0 x0)-pyridine]nickel chloride

[ 2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’ -0 x0)-pyridine]copper chloride

[ 2-acetyl(2,3,4,5,6-pentafluoroanil}-6-pheny 1(2’-oxo0)-pyridinejiron chloride

[ 2-acetyk(2,3,4.5,6-pentafluoroanil)-6-pheny 1(2°-0x0)-pyridine]cobalt chloride

[ 2-acetyl(2,3,4,5,6-pentafluoroanil)-6-pheny”1(2’-0x0)-pyridine]nickel chloride

[ 2-acetyl(2,3,4,5,6-pentafluoroanil)-6-pheny”1(2’-oxo)-pyridinejcopper chloride

[ 2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-»x0),3’-phenyl)-pyridine]iron chloride

[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’ -oxo0,3’-phenyl)-pyridinejcobalt

chloride

[ 2-acetyl(2,6-diisopropylanil)-6-phenyl(2’ -0 x0,3 -phenyl)-pyridine nickel

chloride

[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridinecopper

chlonde

[2-acetyl(2,4,6-trirﬁethylani1)-6—pheny1(2’ -0x0,3’-phenyl)-pyridine]jiron chloride

[ 2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0xo0,3’-phenyl)-pyridine]cobalt chloride

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0:x0,3’-phenyl}-pyridine]nickel chloride



[ 2-acetyl (2,3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-0x0,3" -t-butyl)-pyridine]co
pper chloride [2-

formyl (2, 6-diisopropyl anil)-6-phenyl (2'-0x0)-pyridine]iron chioFEB£085 FEB
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for myl (2, O3PISEEH6Bpy| ani | ) - 6- phenyl (2' - oxo) - pyri di ne] BEBASEOMIWT de [ 2-
fornyl(2,6-diisopropylaniI)-6-pheny|(ﬁ'-oxo)-pyridine]nickel chl ori de

[ 2-formyl (2, 6-diisopropyl anil)-6-phenyl (2'-o0x0)-pyridine] copper chloride

[ 2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'-0x0)-pyridine]iron brom de

[ 2-acetyl (2,6-diisopropyl anjl)-6-phenyl (2'-0xq)-pyridine]cobalt brom de

[ 2- acet yl (i?aacaﬁyﬂ@élgé-awr Mkapall-gpgﬁ@f{ (ozoﬁg nbﬁ-rnyaudw& Rel bromi de
[2-acety|(gﬁ§bé§é sopropyl ani |l ) - 6- phenyl (2' - oxo0) - pyri di ne] copper brom de

[ 2-acetyl (2,4,6-t imethylanil)-6-phenyl (2'-0x0)-pyridine]iron brom de

[ 2-acetyl ( 2[;2£k;c6*syﬂ(f2';3}%,5J6W@tdﬂu))fcﬁmﬂh6mhleﬁ)ﬂ(2’ax;a),3 ‘eytiangt )Aejriidxdirdn br om de
[ 2-acetyl (2,4,6-t rinmethylanil)-6-phenyl (2'-0x0)-pyridine]nickel bromde
[ 2-acet yl (2?}11‘?1'6:1? ri met hyl ani |l ) -6-phenyl (2' - oxo) - pyri di ne] copper brom de

[ 2-acetyl (Z»3 . t LR BN Eny, % 'z@%%§ el %' on brom de
[ 2-acetyl (ﬁ‘%"ﬁ?@?g{’gg’ﬁ a :té&%rooamlbgs-pgl?%ngﬁ %3- X0 D rrlldgﬂlléqg Hél(i‘:}bal t
brom de chloride
2- tyl(2,3,4,5,6- t af | | (2! - - i di i ckel
Lr O?n-cgey ( [2-acefy?(2,3,£,%,%—}?enta %ro?o%rlll}lg-)fi- %egﬂ&nymgo,?:’—Oﬁ(e%)yl)P}%/yrrild?lller]lgi]c 'élc ©
[ 2- acet yl ( Zoid0fde: 6- Pent af | uor oani I') - 6- phenyl (2' - oxo) - pyri di ne] copper
brom de [2-acetyl(2,6-dili
sopr opy!| ani |2yacétyii@ehd.5 62pentathipr@inilpbepiphyli P yoxad Rpfjeniyt)epy rhli majeapper
[2-acety|(2qg-d i sopropyl anil)-6-pheny] (2'-o0xo0, 3" -phenyl)-pyridi neJcobal t
broni de [ 2- %‘E‘iﬂ 2,6-dii
SOpr opy! an! )iyl X 6 ARAYNDLoRY - AT yelihe ok ORILAE
[ 2-acetyl (ZE, 6- d??@éoprlo {/? anil)-6- phg%y]c(”%yj - ox{(i)t,?g' -)gheneg/?) - pyri d? ne] copper
br omi de [2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-0x0,3” -t-butyl}-pyridine]cobalt
[ 2-acetyl ()éﬁb6&t ri methyl anil)-6-phenyl (2'-oxo, 3' -phenyl)-pyridine]iron
br oni de nae

[ 2- acet yl ( 2p4aBryiol a8E IAniD &= RapN b (o, DX by b kdlniKel di ne] cobal t
brom de [2[- ace_?il/ (2, Alf (?jr?:l rrel?hyl animi() - 6-0pheny?t{2' - oxol, ' -phenyl) - pyridi ne
ni ckel br onthderide

L2 acet v ( 2raBrhil &l g ik - SO B PRty elithcladyel o nel copper
, 6- pent af | ugkleadd | ) - 6- phenyl (2' - oxo, 3' - phenyl ) -pyridine]iron brom de
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0x0,3’ -#-butyl)-pyridine]iron chloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyi(2’-0x0,3’-#-butyl)-pyridine]cobalt chloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-oxo, 3’-t-butyl)-pyridine]nickel
chloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-oxo0,3’ ~z-butyl)-pyridine}copper
chloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0.3’--butyl)-pyridineliron
chloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3’ -r-butyl)-pyridinejcobalt
chloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)}-6-phenyl(2’-0x0,3"--butyl)-pyridine]nickel
chloride
[2-acetyl(2,3,4,5,6-pentafluoroanil }-6-phenyl(2’-0x0,3’-t-butyl)-pyridine]copper
chloride

[2- formyl(2,6-diisopropylanil)-6-phenyl(2’-oxo)-pyridineliron chloride
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[ 2-acetyl (2, 3, 4,5, 6-pentafl uoroanil)-6-phenyl (2'-o0xo, 3" -phenyl)-pyridine]nic
kel bro okRodeet Y1 (2,3 T 247

, 4,5, 6- pgﬁgg‘% fﬁoro(’gnl |') - 6- phenyl (2' - gxo, 3' phenyl ) - pyri l(?l(lzn%I (2:0(;)?)!p0‘(}ar4 ? brom de

[2 acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-o0xo0, 3" -t-butyl)-pyridine]iron
brom de

[ 2-acetyl (2 6- di i sopropyl ani | )-6-phenyl (2'-o0xo, 3'-t-butyl)-pyridi ne]cobal t
brom de

2 .6-
[ 2-acet yl ( lglyl(é' 66 (r'itl)ls0 m?lylfism)66 SII”}SWW ( é)XO%QBH%I,H ]ICOba{t CPBOI dyr| di ne] ni cl cel
brom de [2- formyl(Z G-dusopropylaml) 6-pheny1(7’-oxo)-pyndme]mckel chloride

2-acetyl | anil).-6- - 0X0, 3' -t -but ri di ne]l copper
E)rom' dey (E’)P 1(58%’1? o%ropyllalzﬂ) 6-pheny¥(? -0X0)- ])J(ynd?ne]cop;er% onpe ' dine] copp

[ 2- acet y1 (B fhefinioid-BESpHb ALY GRBEY (o) B¥fafle o Plotlise Py 1 i nel i ron

brom de

[ 2-acetyl (R- aﬂae@l@c& -dif sopyrbpyliahil }-6-phbeylfd’ (o&o)-@yﬂdiﬂe}cbbbutbyd,r)ﬁdzyr i di ne] cobal t
brom' de [2 ace lél 4, 6-trinethyl ani hen - .0X0,

-t-butyl §% il PRIRBYlamb}-gphgmy ll(’) -0X0 pyngme]mckel bromide
2- tyl q
et e R PR R R R 3 10

-t-butyl)- @fﬂde@l@eﬂﬂ 6—|mmaﬂhr1mﬁl)cﬁphenyl(2 -oxo)-pyndme]lron bromide

2-acetyl 3 6- pent af .uoroanj | ) - 6- -t -but vyl ridinelco
l[oalt b?/o( %46‘1):nmet ylaml)-6 pherZyl(?’-oxo) p}lmdlne]cé)alt bromide yl)-py ]

[2- acetyl (p écggy@z@s%m@,ga@gog B SxBRE PG REPbraddebUt Y1 ) - pyT i di ne]

ni ckel acet

FZG ]E)ent a}‘ [Zlmu%eqd(ﬁ,él 6-tﬁmﬂﬂ?5rimhl|()26—phmq,l@ -okebpjrmd?e]pcyppeh lne]]mdmpelro br gm d[e2
- fom i.s ani X0 ine]iraon brom de -
For myl (2, 6L SeEOpr o SRR TEOHBAD P PRI S ES Py e Bt SOE g o ce. [ 2-
fornyl (), 6pgdi r ) . m de

E édegﬂ@ Py @-‘ﬁbﬁt)aﬂﬁoﬁ& e 5%?1(31’{)9@ oxgy'bpyrlﬁ%;éybclﬁ%oxﬁf&

[ 2-formyl ( I 1 $opropylani|)-6- - 0X0 ne] copper brom de

[ 2- acet yI ( B-GeetilsohS &Wmaﬂum)oaﬁﬂp&@hwﬂez -axep pypdiniedhickdl ibromideet hy |
[2-acetyl(2,3.4,5 ,6-pentafluoroanil)-6-phenyl(2’-oxo)-pyridine]copper bromide
[2-acetyl(2,6-di1 sopropylanil)-6-phenyl(2’-0x0),3’-phenyl)-pyridine]iron bromide
[2-acetyl(2,6-dii sopropylanil)-6-phenyl(2’-0x0,3’-phenyl)-py ridineJcobalit
bromide
[2-acetyl(2,6-dii sopropylanil)-6-phenyl(2’-0x0,3’ -phenyl)-py ridinejnickel
bromide
[2-acety}(2,6-dii sopropylanil)-6-phenyl(2’-0x0,3’-phenyl)-py ridine}copper
bromide
[2-acetyl(2 4,6-txrimethylanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridine]iron bromide
[2-acetyl(2.4,6-trimethylanil)-6-phenyl(2’-0x0,3’ -phenyl)-pyxidinejcobalt bromide
[2-acetyl(2.4,6-trimethylanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridine]nickel bromide
[2-acetyl(2,4,6-txrimethylanil)-6-phenyl(2’-oxo0,3’ -phenyl)-pyridine]copper
bromide
[2-acetyl(2,3,4,5 ,6-pentafluoroanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridine)iron
bromide
[2-acetyl(2,3,4,5 ,6-})en1aﬂuoroanil)-6-phenyl(2’-ox0,3’-phenyl)-pyridine]cobalt

bromide



[ 2-acetyl (2, 6-diisopr(Dppyl anil)-6-phenyl (2'-0x0)-pyridine] cobalt nethyl
[ 2-acetyl (2, 6-diisopropyl anil)-6-pheny] (2'-o0xo0)- pyrldlne]nlckel net hyl 15
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[ 2-acety 6- di i sopropyl ani |l ) -6-phenyl (2 -oxo) pyri di neL‘ er nmet hyl
[ 2- acetyl 92%’“@93["16?rret hyl ani | ) - 6- phenyl (*.)' - oxo) - pyri dfh& ‘H‘ﬁ/"??éff’%yl

[ 2-acetyl (2,4, 6-trinmethylanil)-6-phenyl (2'-o0x0)-pyridi ne]cobalt nmet hyl
[ 2-acetyl (2,4,6-trimethylanil)-6-phenyl (2'-0x0)-pyridine]nickel nethyl

[ 2-acetyl (2, 4, 6- tri met hyl ani | ) - 6- phenyl (2' - oxo0) - pyri di ne] copper net hyl
[2-acety|(2 34 nt af | yor oanj | - 0XO0) - pyrldlne]lron met hyl

[ 2- acet y| ( B-aew, @ 3@4 ggrﬁ%lpt@ﬂmr@am )'%‘Péf’@ﬂéngﬂhf’f s )-pyndiaeitked obal t

met hyl

[ 2-acetyl (B glgle 5, 6- pent af | uoroani | ) - 6- phenyl (2' - ox0) - pyri di ne] ni ckel net hyl
[ 2- acet y| ( R-&ed]@, B4, pbricantaflosoanil -§-phemy ey 2’ -phx@l)-pyxﬁdhdleﬁ@bpapper met hyl

[ 2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-0x0), 3" -phenyl)-pyridine]iron
methyl ° - bromide. . o

L2 prt Y (Bo-Geefll2501OBYS BPiabity-8-JRBEND (Geo; 2% bty 1)-BISIAL b B f€] CODAI €

[ 2- acet yI ( 2-feefi2soiopybpgiohl)-6-phbaylyl (Ko DudnyD-phedivt kobsni di ne] ni ckel

met hy

[ 2-acetyl (b"’@n@ﬁl sopropyl ani ) - 6- phenyl (2' - oxo, 3' - phenyl) - pyri di ne] copper

met hyl ,

[ 2- a%:let yl( 52 ﬂc,egdﬁ’? ﬁléstoﬁy?%lﬂl) gp hﬁn)ﬁl(% (Qjﬁo 3o§<t6bu§l) B%%%lf/ﬂm%%/r idine]iron

nmet hyl bromide

Lét ﬁcft yi fi—acetylb 6- ns cl)IaJ)r(] aln)l)_ g_ enyl ’)’-om Qbutyl)—ggncri%le colr))l%nrerl di ne] cobal t

[ 2- acetyl (BrdniBe tri met hyl ani ') - 6- phenyl (2' - oxo, 3' - phenyl ) - pyri di ne] ni ckel

nmet hyl

[ 2-acet yl ( B-dcebyl(24, fretiytlaylaii))-6-pheeyi{d’ (X o:30x-dud/l)-pyrétipe firop yhrbotidee] copper

et hyl . ) s . .4 .

[ 2- acet yI (B-nI@ 46 5methylapDosmhe e pracy e bRgidinelsahal PRoge i di nel i ro
n nethyl 52-acet lg 4 6—tr1meth lanil)-6 —phen 1(2’-oxo0, 3’-t-bu?rl}-p ridine]nickel,
[ 2-acetyl ( 4y 6- pent af uoroani | )- 6- phenyl (2' - oxo enyl } pyri di ne] cob
alt net hylbmm1 e

ol - et ny 2 Rt R SRES Sy HEhRE Thiwalr BBt PR aneRagpe ) pyrt el e

1) - 6- phenybfanid@xo, 3' - phenyl ) - pyri di ne] copper et hyl
[ 2- acetyl(26d||sopr06pylanll) 6- phenyl (2' - oxo, 3' -t-buty pyridine]iron
net hyl 2-acetyl(2,3,4,5 pentaﬂuoroaml) -6-phenyl(2’-0x0,3’ —t~butyl)-pyr1 m iron

[ 2-acetyl (%ro%lgé' sopropyl ani ) - 6- phenyl (2' -oxo, 3" -t-butyl)-pyridi ne] cobal t
met hyl

[ 2- ﬁc?et yl (%2-6cedyl(ag,prsgﬁ@yéﬁmﬂhbrcﬁnﬂherpﬂeﬁﬂ(z’m,ﬁ-x-ﬁuiﬁypyﬁdinaycrdbdltne] ni ckel
met hy

[ 2- acet yl ( 2rB0dE| sopropyl ani | ) - 6- phenyl (2' - oxo, 3' -t-butyl )-pyri di ne] copper
met hyl

[ 2-acetyl (iz'ﬁlceéylt(zr |3’#‘ésfdﬁE}?{altrﬁﬂlufzoéi}ugkg?ﬁe%l@,6%8 3?:'t:btu“gsz wslme ek [ ne] iron
met hyl bromide
[2-acetyl(2,3.4,5,6-pentafluoroanil)-6-phenyl(2’-ox0,3’ --butyl)-pyridine |copper
bromide
[2- formyl(2,6-diisopxopylanil)-6-phenyl(2’-ox0)-pyridine}iron bromide
[2- formyl(2,6-diisopxropylanil)-6-phenyl(2’-0x0)-pyridine]Jcobalt bromide
[2- formyl(2,6-diisoprbpylani1)-6—pheny1(2’~oxo)-pyridine]nickel bromide
[2-formyl(2,6-diisopr opylanil)-6-phenyl(2’-oxo)-pyridine]jcopper bromide
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-oxo)-pyridine}iron methyl
[2-acety)(2,6-diisopro pylanil)-6-phenyl(2’-oxo)-pyridine]cobalt methyl
[2-acetyl(2,6-diisopros pylanil)-6-phenyl(2’-oxo)-pyridine]nickel methyl



[2-acetyl (2,4, 6-trimethylanil)-6-phenyl (2'-o0xo,3"-t-butyl)-pyridine]cobalt

rrethyl [ 2- acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-oxo,
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[ 2- acet yIwd,2d0smwb460 et hyl ani | ) - 6- phenyl (2' - oxo, 3' -t - but WOr@LhdsAionEh copper

met hyl [2-acetyl (2,3,4, 5, 6-pentaflsoroanil)-6-phenyl (2'-o0oxo0, 3

-t-butyl)-pyridine]liron nethyl

[ 2-acetyl (2, 3,4,5, 6-pentafl uoroanil)-6-phenyl (2'-o0xo0, 3" -t-butyl)-pyridine]co

balt nethyl

[ 2- acet yl (@ aetylQ,EBdiRRpidpylahi)-6abhidyl 8 Ry fidine R¥Pper méthput yI ) - pyri di ne] ni

ckel

[ 2-acetyl (Ié @ewl@fb61§t@n@@vlaué}6ammyl@@w@}rwr(@mebm n@ethyl- butyl)-pyridi ne] co

mochyt 1 2rger o R b AR S et RGBT o he copal ¢

net hyl [ 2[2- éc@m?zlz( &10meihiBany- e%@vlz-nﬁoﬁbﬁﬂmhéﬁm@mbﬁmr i di ne] ni ckei

met hyl [2-for 6-di i sopropyl ani (2" - ox0) ridi ne] copper

met hyl [2L2a@stygbﬂ2<@6ﬁnu¢ﬁh§bprlbé;nlmﬂl ”’@xp}remdmﬂcomm li di ne]iron benzyl
2-acetyl 6- It b |

{5 acet vl (&S Sl holo RER A Y TR BREIRE AR benoyi

[ 2-acet yl( r:ﬁ:egﬂ{)g}lps@Pﬁén@dﬂdo)o&ll)%ﬁéﬂﬁ& qmi-ppﬂam casmﬁﬁiaﬂ@u benzyl

[ 2-acety ri met hyl ani en - 0X0) - py ne]iron benzyl

[ 2- acetyl (E_i aeB1E53 ﬁéﬁmnmﬂuo;oamﬁk@wzmﬂ(w o%e)-ppiidinglnicket mistiyl  benzyl

2- tyl b I

{5 acet i (ZaeRIe R srdietivetoa PREM A BB I PR iy, "heroy b
)-pyridi ne[z-mfg,rmamwoprdp@izaﬂ%yﬁhanﬂ(ze ko), 3ﬁpﬁéﬁyat)‘ pydifdlitoh iIneth eny1(_' - oxo
[ 2- acetyl - pent af | uor oani | ) - 6- phenyl ( -oxoi - pyridi ne] cobal t

benzyl &a@@t}%@d@mr@y@w&&m@w{mﬂmé mmpwéw direloghel} meth
-pyri di K ,
DY et CF](Q SR hrorianil S-RhPRIE o sy pyidinelnick .‘ﬁleefh%pper

benzyl -acegrl (2,6- dusopropylanll) 6-pheny1(2 -0x0,3 -phenyl)-pyndme]copper methy!
[ 2- acetyl(26 ||soropylanllgj6ph (2- enyl ) -pyridine]iron
benzyl [ 2ParcetiZho-eimEthy s bpynten é@xsﬁewwm -Pm@}néhmamw} pyri di ne]

cobal t bengy. ) ,
[ 2- acetyl (@ %:egrl 2§%%rtr(1)%l)e/ g f% 6€h%ngn§12 50 f(l)le%ﬂ) B%ré mf])co?)%}trl 8thrre] ni ckel
benzyl [2-acetyl(2,4.6- tnmethylanll) 6-phenyl(”’-0\0 3’-phenyl)—pyr1dme]mcl\el methyl

[ gn;c,?t ! (fQ Ecegyll Sﬁ? g )étlh?/{] llg-é?ﬁll?gneyrl] xo 3 —p?lenyl) B},br?gl %e])co rrlngjelt ?,] copper

[2-acetyl(2,3,4,5,6-pentafluoroani )-6-phenyl(2’-0x0,3’-phenyl)-pyridine}iron
methyl

[2-acetyl(2,3,4,5,6-pentafluoroani 1)-6-phenyl(2’-0x0,3’ -phenyl)-pyridine]lcoba lt
methyl

[2-acetyl(2,3,4,5,6-pentafluoroani 1)-6-phenyl(2’-0x0,3’-phenyl)-pyridine]nickel
methyl

(2-acetyl(2,3,4,5,6-pentafluoroani 1)-6-phenyl(2’-ox0,3 -phenyl)-pyridine]jcopper
methyl

[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’-t-butyl)-pyridineliron methy'1
[2-acetyl(2,6-diisopropylanil}-6-phenyl(2’-0x0,3’-t-butyl)-pyridine]jcobalt methyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’-t-butyl)-pyridine]nickel methyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’-f-butyl)-pyridine]copper methyl
[2-acetyl(2,4,6-triméthylanil)—6-phenyl(2’-oxo,3 ’-t-butyl)-pyridine]iron methyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0x0,3’-t-butyl)-pyridine]cobalt methyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-oxo, 3’-t-butyl)-pyridine]nicke! methyl



[2-acety|(2,4,6-tritnethy|aniI)-6-pheny|(2'-oxo,3'-phenyl) pyridine]iron
benzyl [2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-o0xo0,3 pheqy % eyrldlne]
cobal t benzyl F

[ 2-acetyl (&,.4,.6z t hyl ani | ) - 6- phenyl (2' - oxo, 3' - phenyl ) ckel
benzyl 15 BB 005, 0bsash POTLUS2005] 002470 36 FOTOSAREM,

[ 2-acetyl (2,4,6-trinethylanil)-6- phenyﬁzz - 0x0, 3' - phenyl ) - pyri di ne] copper
benzyl
[2-acety|(2 3,4,5, 6- pentafluoroanil) 6- phenyl(2 - ox0, 3' - phenyl ) -pyridine]iro

" ohers )it S BRG0PI dcesi

6- pent af | UOf[%ﬂftt}flx-,ﬁ4931@-@¥htﬁﬂum@%1ﬁl)$-pher@l(enﬁka ‘3p¥fbudylﬁﬁj/ﬁd1€ak}ﬁon L ~nzyl
-[2-acetyl (2, 3,4,5,6-pentafl uoroanil')-6-phenyl (2' -oxo,
“phenyl ) - pyma&h¥le] copper  benzyl

] [bg;é;:/?t yl (2 [§ agetyliﬁ)@'ﬁ?fg Ip%n Lior8al B?é?-ffhe(n%rlo 2582 3ot u?yl‘l ¥y91d1%¥jcogalp eJiron

[ 2- acetyl ( 2.gethyli sopropyl ani |)-6- phenyl (2'-oxo, 3' -t-butyl)-pyridi ne] cobal t
benzyl

[ 2- acet yI ( 2,86ty K2Peh§paripflyorgan Hemphqmri Qo3 tbugd)-pytidingipidkgl ne] ni ckel b
enzyl

[2-acety|(ZW?QﬁisopropylaniI) 6- phenyl (2' - oxo0, 3' -t-butyl)-pyri di ne] copper

benzyl [2- acety1(2,3 4,5,6- entaﬂuoroaml) 6-phenyl(2’-oxo,, 3’-t-butyl)-pyridineJcopper
[ 2-acetyl (2,4,6 trlmethylp ani l)-6-phenyl (2'-o0xo0, 3" -t- bu%ﬂ) py]rllcjirl,ne]lron
benzyl methyl

chang;:/let ¢ (Za{gegmﬁi%iégﬁtdéx{)&gjﬂ%l)ﬁ%‘g ‘gEﬁ%@?ﬂh@nﬁfﬁgmﬁ)p&tﬁg&lypy ri di ne] cobal t

3'L{t-bu tyI )[2pmgil(mﬁldiisﬁﬂﬁebylbﬂmz&—bhenyl(2’—oxo)-pyrldme]cobalt methyl
[ 2-acetyl (2,4,6 trlrrethy ani | ép éZ-oxoS-t but -p r|d|ne]copper
benzyl [ 2- déetopmyH2.8- dAlsowosylg@Hr heryl@anexe )y pyigine Hyske m 3

(2-acetyl (2,555 SERTRr IR datemd @ ranypehdinglgopper methyl

-t-butyl)- F[y¥alcd§rl¢éﬁ€thi361b1bpy]hﬂﬂﬂl)2&bheny1(9’-om)—pyndme]lron benzyl

[ _2 E agﬁ': )}C: § ngﬁgggkgﬁ%e g&%{olpy anl | gny?@ oxgy %}gndmej(cobalt benzyl
[ t2 «gﬁ ;e; lyl) ( r23 é‘l 121 ?ggﬁfp&lg ob%ﬂg{l]%?-bPézqﬁ(?,pjaﬁg)lb}(r?(img]iﬁclgél benzyl
f oi nyl (2, 6- o[_Efasctpk(amdlmnpdopylﬁni}b}aé-wér(ﬂ(2- oxo)pypidindjovppértenzplenzyl [ 2-
forml (2, 6. dereesam- BB bRy 12 By nbl RE 9ol benzy], and
[ 2-fornyl (2, [6:-HiiyRORIPRWAARY1hai1)O5-PREVKD (-8x0) QM iR¥cbBAINBdnzgPPPEr  benzyl .
[2-acetyl(2,4,6-trimethylanil }-6-phenyl(2’ -oxo)-pyrid inenickel benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-oxo)-pyrid ine]Jcopper benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil )-6-phenyl(2’-ox0) -pyridinejiron benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-oxo) -pyridine]cobalt benzyl
[2-acetyl(2,3,4.5,6-pentafluoroanil)-6-phenyl(2’-oxo) -pyridine]nickel benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-oxo0) -pyridine]copper benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0),3’-phyenyl)-pyridine]iron benzyl
[2-acetyl(2,6-diisopropylanil)-6~phenyl(2’-0x0,3’-phenyl)-pyridine]cobalt benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridineInickel benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-ox0,3’-phenyl)-pyridine]copper benzy!
[2-acetyl(2.4,6-trimethylanil)-6-phenyl(2"-0x0,3’-phenyl)-pyridine]iron benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-ox0,3"-phenyl)-pyridine]cobalt benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0x0,3’-phe nyl)-pyridine]nickel benzyl



This invention also further relates to transition netal conpounds
represented by fornulae 11 and 12. 15 FEB 2007 WD 2005/ 095469

PCT/ US2005/ 002479 37 Formula 11: RR R R3 O R\N\M(h)mT1aFERRP7R5 Rx
Formula 12 Ri Ro i RBRO RaN\M (XYw RS NR6 RF R7 x wherein Mis a-
group 4, wo mos6esussansi ti on netal, preferably a group 4 PEEHSINYeM4TPet al ,
preferably Ti, Zr or H, Nis nitrogéd,; O is oxygen; each X is,

i ndependent |y, a hydride, hydrocarbyl, substituted hydrocarbyl, hal ocarbyl,
substituted halocarbyl, wis 1, 2 or 3; 15 FEB 2007 WD 2005/ 095469

PCT/ US2005/ 002479 38

[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0x0,3’-phenyl)-pyridine]copper benzyl
[2-acetyl(2,3.4,5,6-pentafluoroanil}-6-phenyl(2’-0x0,3 ’-phenyl)-pyridine)iron
benzyl
[2-acetyl(2,3.4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 ’-phenyl)-pyridineJcobalt
benzyl
{2-acetyl(2,3.,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 ’-phenyl)-pyridine]nickel
Lonzyl
[2-acetyl(2,3.4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 ’-phenyl)-pyridinelcopper
benzyl
[2-acetyl(2,6-diisopropylanil}-6-phenyl(2’-0x0,3’-+-butyl)-pyridineliron benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’~t-butyl)-pyridine]cobalt benzyl
[2-acetyl(2,6-diisopropylanil }-6-phenyl(2’-ox0,3’--butyl)-pyridine]nickel benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-ox0,3’--butyl)-pyridine]copper benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-ox0,3’-+-butyl)-pyrtdine]iron benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-ox0,3’-t-butyl)-pyridine]cobalt benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-oxo, 3’ -¢~-butyl)-pyridine]nickel benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-0x0,3’-t-butyl)-pyridine}copper benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 *-t-butyl)-pyridineliron
benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 * -f-butyl)-pyridinejcobalt
benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3 7 --butyl)-pyridine]nickel
benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-ox0,3 ~ -r-butyl)-pyridinejcopper
benzyl
[2- formyl(2,6-diisopropylanil)-6-phenyl(2°-oxo)-pyridine]iron benzyl
[2- formyl(2,6-diisopropylanil)-6-pheny}(2’-0x0)-pyrid ine]}cobalt benzyl
[2- formyl(2,6-diisopropylanil)-6-phenyl(2’-oxo)-pyridine]nickel benzyl, and
[2-formyl(2,6-diisopropylanil)-6-phenyl(2’-oxo0)-pyridine]copper benzyl.

This invention also further relates to tramsition metal compounds

represented by formulae 11 and 12.



additionally, X may independently be selected from hal ogen, al koxi de, a

yl oxi de, am de, phosphide, or other anionic |ligand when Lew s-acid
activators (such as nethyl al unoxane, al unmi num al kyl's, al kyl aluRERERP7

al koxi des) or_al kyl al um num halides (capable of donati Lde,

hydr ocar ?mgﬁ%gfﬁtuted hydi ocar byl ., hal ocarbyl or sdgg?ﬁ$@¥%%bﬂélocarbyl
X ligand to the transition netal conponent) are used, or when an ionic
activator is capable of extracting X, provided that the resulting activated
catal yst contains as |east one MH or MC bond into which an olefin can

i nsert; ea%y Rydand R2 is, independently, a hydrogen, a hydrocarbyl, a
subst i t ut ed™H ocar byl , a_ hal ocarbyl, or a substituted hal ocarbyl,
preferably, a Cl to_&€30 hfkdrocarbyl, a Cl to C30 substituted hydrocarbyl, a
C, to C30 hal ocar by g ClL to C30 substituted hal ocarbyl, nore
Faxocarbyl, a C, to Cl10 substituted hydrocarbyl, a
or a Gy to C10 substituted halocarbyl; or

i r to f@ma C4 to C62 cyclic or polycyclic
'sffindependently, a hydrogen, a

aLQXI, a hal ocarbyl, or a substituted

C30 ~(K)grocarbyl, a C, to C30 substituted
arbyl, or a C, to C30 substituted hal ocarbyl,
hydrocarbyl, a C1 to Cl0 substituted
hydrocarbyl, a Cl1 | ocarbyl, or a C, to Clo substituted hal ocarbyl;
or independently, p&i npgogether to forma G4 to C62 cyclic or

polycyclic ring stnuctufe; each R6 is, independently, a hydrogen, a
hydrocarbyl, a substitut®ed hydrocarbyl, a halocarbyl, or a substituted

hal ocarbyl, preferably, a C, to C30 hydrocarbyl, a Cl1 to C30 substituted
hydr ocar byfFgmmld32 to C30 hal ocarbyl, or a C, to C30 substituted hal ocarbyl,
nore preferably a Cl to C10 hydrocarbyl, a Cl to C 0 substituted
hydrocarbyl, a C, to C 0 halocarbyl, or a C, to C 0 substituted hal ocarbyl;
each R7 is, indepengdently, a hydrocarbyl, a substituted hydrocarbyl, a

hal ocarbyl, or a bstituted hal ocarbyl, preferably, a C to C30
hydrocarbyl, a C, \ substituted hydrocarbyl, a C, to C30 hal ocarbyl,
or a C to C30 subsU tut esh hakorarbyl, nore preferably a C1 to C 0
hydrocarbyl, a C1 tg C o sybstituted hydrocarbyl, a C, to Cl10 hal ocarbyl,
or a C, to C 0 substyNtuted hal ocarbyl; 15 FEB 2007 WD 2005/09', 469

\\\\ ‘KiLﬁm

N———— M

/ \(x)w

C, to Cl0 hal oca
i ndependent |y, mp
ring strucgure;
hydr ocar by,
hal ocar byl ,

hydrocarbyl, a @
nor e preferabl gda

wherein

M is a group 4, 5 or 6 transition metal, preferably a group 4 transition metal,
preferably Ti, Zr or Hf;

N is nitrogen;

O is oxygen;

each X is, independently, a hydride, hydrocarbyl, substituted hydrocarbyl,
halocarbyl, substituted halocarbyl,

wis 1,2 or3;



each R8 is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl, preferably to
C30 hydrocarbyl, a C, to C30 substituted hydrocarbyl, a C, t& B820

hal ocarbyl, or a C, to C30 substituted halocarbyl, nore preferably a C to.
Cl o hydregeohyb9s4@ C, to C o substituted hydrocarbyl, BECIS1005/62079

hal ocarbyl, or a Cl to Cl0O substitut&d hal ocarbyl; each R10 is,

i ndependent|y, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, or a
substituted hal ocarbyl; each RI1 is, independently, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, a substituted hal ocarbyl or a group
sel ect ed hdditionNdy, }@niaj;dmiﬂpenddmﬂbque sekected {ydm hals»gérf mﬂisdxic&shﬁyloxadegar boxylic

t fl | k . 4, f bly,
v ?Qo%wmaﬂﬁﬁ%ﬁgg G Hg Atheh L pris pEMILyadR HRER %5 om t he
group co 'ﬁ?étl?}lhlﬂ&o%n dntnr dli{ﬁs Qk)aﬁlmﬁ imfth Qﬁ(ox:cfe?)t SPﬂgﬂﬁgﬁHﬁ

di met hyl ani |'1’ne, y tri am ne, phosp

tri phenyl ﬂnhb@qsh(dapaﬁle tdf dxmatmgl mrhydﬁde eh)?dydx@lnlﬁyl plﬂbspydteméxydbutﬂbﬁl. oct ene,
and is 0. or .1 and indicates the absence or presence”

t t he, |
gfyben[eoo C?fhgbolli)?@ﬁ@w%hfémhﬁrﬁtga%@ g Ensitiop raetal eormneBed ar byl s and

t he substi 7}..To

i1l ustrat ea}#rﬁengers o?ﬁaﬁg&ﬁ? g%tg‘fat%%?ltc%at%gﬁe ){&éP{ng%?% %Ym@%er%QRéJlslgf ul in

t hi s i nventsufting &tivetet catalyst corhainats teastainemhé{ epM;OelsOddl iatoesvhich dabl e 2. 15
FEB 2007 2005/ 095169 PCT/ US2005/ 002479 -40- R, R' RR~ ML RG6,
R10, R' hycRBER 1R%EY| chloride ti tani um acetonitrile nethyl butyl bromnide
zi rconi um tdy ttre tyl f ahy, propyl
hexyl met ﬁg?}p\gn%n }{1 1&&&})\4{?&@} B%' éeifheglhgrﬂ e uga% éé%‘%{tﬁ@?)ctyl
propyl tadiydtqaanbghrm&m]mearbgk;dr m@n];ﬁtmhed )lnhlohanbm refesabbhroo@neo @&ptyl ecyl

pent ! molyhdenyl | O TA0G Sl Wb « B2 L. ARSRNSH, 81208 omene

Csp substituted halocarbyl, more preferably a C, to Cp hydrocarbyl, a C; to Cyy

—

substituted hydrocarbyl, a C; to Cj; halocarbyl, or a C; to Cjp swbstituted
halocarbyl; or independently, may join together to form a C4 to Cg; cyclic or
polycyclic ring structure;

each R?, R*, R’ is, independently, a hydrogen, a hydrocarbyl, a su bstituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C; to Cs
hydrocarbyl, a C; to Cs¢ substituted hydrocarbyl, a C; to Cs halocarbyl, or a C, to
Csp substituted halocarbyl, more preferably a C; to Cj¢ hydrocarbyl, a C; to Cyp
substituted hydrocarbyl, a C; to Cjo halocarbyl, or a C) to Cjp swbstituted
halocarbyl; or independently, may join together to form a C4 to Cg cyclic or
polycyclic ring structure;

each R® is, independently, a hydrogen, a hydrocarbyl, a substituted hydro«carbyl, a
,halocarbyl, or a substituted halocarbyl, preferably, a C; to C3p hydrocarby1, a C; to
Cs¢ substituted hydrocarbyl, a Cy to Csp halocarbyl, or a C; to Cyp swbstituted
halocarbyl, more preferably a C; to C, hydrocarbyl, a C; to Cjp su bstituted
hydrocarbyl, a C, to Cyp halocarbyl, or a C, to C;, substituted halocarbyl;

each R is, independently, a hydrocarbyl, a substituted hydrocarbyl, a hal.ocarbyl,
or a substituted halocarbyl, preferably, a C, to Csp hydrocarbyl, a C; to Csp
substituted hydrocarbyl, a C; to Cj¢ halocarbyl, or a C, to Cj substituted
halocarbyl, more preferably a C, to Cjp hydrocarbyl, 2 C; to Cip substituted
hydrocarbyl, a C; to Cjg halocarbyl, or a C, to C,q substituted halocarbyl;



onyl odecyl heptyl quinuclidine ecyl :ridecyl ctyl benzofuran undecyl
etradecyl onyl hronene dodecyl ctacosyl decyl isobenzofuran idecyl
onacosyl undecyl isoquinoline etradecyl riacontyl odecyl xazbtEEB&08¢osyl

cyclohexyl(ﬁ%ﬂ§§¥9ﬁpenanthridine onacosyl ycl opentyl eﬁﬁﬁﬁﬁ§%by%ﬁ?ﬂ

i acontyl y% entadecyl pyriding, yclohexyl cyclooctyl exadecyl

ui noline vyclopenty] yclodecyl heptadecyl sel enophene ycl oheptyl

ycl ododecyl ctadecyl hiophene cyclooctyl aphthyl nonadecyl i nethylam ne
ycl odecyl phenyl icosyl riethylam ne vyclododecyl olyl ieneicosyl

i butyl am ne t osyl 1 I et i) | et hyl ' ricosyl
~trinmethylp aggg:il%éﬁdeggkﬁenﬁﬁe{%qréﬁ%%‘hg%&%F ggggf I ﬁ?ﬁg}g}t&%@?g 08%%%" e benzyl

i met hyl phenidiodaetiyl ag@substbtey h@lﬁ&arbglbpf&érhb’lbr, A€l yCphgaydcalt8kacosyl ropyl ene
. i et hyl phenyl thyl phenyl eptacosyl butene_ 1ethylphenyl iethylphenyl

ct acosyl exemesubsfitigd dvdrpartvil.ed fy | torenyhalesasydson a dat ©n€so Sbatiakady|

propyl pheny i tyl ¢ ene rbor i.propyl Nyl r.
. inylcycl ohegaé%%%g%oﬁ é‘%ﬁ%@@ g hégngf 4% hcglﬂyl'{%hoec %{Z%, g?feyg?t%e%’i’y%/ug’tshﬁfeg hen benzyl
styrene | hytboakbyl AUt yophig hylocpben et Y, ta€lynbstituies h@loc&rb?r; opyl butyl phenyl

olyl lithiumchl gride aphthyl nmethoxy Ammoni um chloride | uori de thoxy
propoxy bugaskyR disetdspeadeatly, @ hydrocarbyl, a substituted hydrocarbyl, a

halocarbyl, or a substituted halocarbyi;

each R is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
a substituted halocarbyl or a group selected from NOa, sulfonate, halo, carboxyl,
sulfonyl ester, a carboxylic ester group, or a perfluoroalkyl group;

xis 1,2, 3 or 4, preferably, x isl;

L' is a neutral ligand bonded to M and is preferably selected from the group
consisting of acetonitrile, diethyl ether, tetrahydrofuran, dimethylaniline,
trimethylamine, tributylamine, trimethylphosphine, triphenylphosphine lithium
chloride, ethylene, propylene, butene, octene, styrene, and the like; and

m is 0 or 1 and indicates the absence or presence of L'.

[0036] In a preferred embodiment the halocarbyls are fluorocarbyls and
the substituted halocarbyls are substituted fluorocarbyls.

'[0037] To illustrate members of the fransition metal catalyst compounds

useful in this invention, select any combination of the species listed in Table 2.



i ethyl am do ethylethylam do phenoxy benzoxy allyl 15
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are detailed below These are by way of an exanple only and
wi thin the scope of the™

intended to list every catal yst precursor that i s
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acetonitrile
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hadGinpheny lifuf2h- oxo) -

pyri djore] zi r coni umipetl| ori de fethyl niobium hiofuran
[ 2- (2 gntgl t r i met hyl jpdtgnyl ) ami dipfayhet hyl ) net fantaltm pheny l|¢h2manex o) -
pyri dfhegjlhaf ni um dijednydri de butyl hromium lisochromane
[ 2- (2Jr@pi] 5, 6- pent gfiéeybr ophenypymyi do( di et histolyteltinyh - 6 thiveimythdn’ - OX
pyridlRgjtitani um ride |
[2-(2 ?1 , 5, 6-pent g ﬁk)ﬁophenyhg , do( di met h; lllrbgﬁtlea? hyl - 6 msocﬁf@an? oX
Zi rconi um ! OI‘I
[ 2- (2 uﬁdélg p, 6- pent .| pheny ), I do(di met hiyl ) net hyl -6 be mﬁlrﬂ 2' - ox
pyri d| d@@éo fnium d' nzofuran
2- (2484 lf?sopropyl [o L l)am dn ﬁéﬁ Wet hyl ) met jhyl - 6- pheny ig%ﬁmolmeo, 3'-p
pyrid ani um dj,
|[o§r (2 ﬁgg; .05%' ! m dREéliiiet vt ) met hy1 - 6- pheny ¥ axo, 3 - p
[ 2- (2 Eg& opr opyl 10 m grﬁéd%%ylhyl ) met hiyl - 6- phenyl yé?dm
pyrid 9 lm um di o%[: i exadecyl quinoline
yclopentyl yclodccyl heptadecyl elenophene
ycloheptyl yclododecyl octadecyl hiophene
cyclooctyl aphthyl nonadecyl rimethylamine
yclodecyl phenyl jeicosyl riethylamine
yclododecyl olyl eneicosyl ibutylamine
naphthyl benzyl docosyl imethylaniline
phenyl phenethy! ricosyl imethylphosphine
olyl dimethylphenyl ([tetracosyl riphenylphosphine
benzyl imethylphenyl [pentacosyl ethylene
phenethyl methylphenyl  [hexacosyl propylene
(dimethylphenyl ethylphenyl eptacosyl butene
diethylphenyl diethylphenyl octacosyl hexene
anthracenyl riethylpheny! onacosyl octene
adamantyl propylphenyl iacontyl cyclohexene
orbornyl dipropylphenyl fhydride vinylcyclohexene
CF; ripropylphenyl {phenyl benzene
INO, ethylethylphen [jbenzyl styrene
vl
L—butyl dibutylphenyl  [phenethyl methylstyrene
i-propy! butylphenyl olyl lithium chloride
aphthyl methoxy [Ammonium chloride
fluoride ethoxy
propoxy
butoxy
dimethylamido
diethylamido
ethylethylamido
phenoxy
benzoxy
allyl

nyl) -
nyl) -

oxo, 3' - pIJ#enyI ) -



[2-(2,4,6-trinmethyl phenyl)aniido(di nethyl)nethyl-6-phenyl (2'-

oxo, 3' phenyl) pyridine]titaniunr dichloride

[2-(2, 4, 6-trinethyl phenyl)ani do(di met hyl ) met hyl - 6- phenyl (2' - &%6EB208henyl ) -
pyridinelzir I di chloride 15 FEB 2007 WD 2005/ 095 5/ 002479
42 [2-( f”@ﬁﬁ'#ﬁ;thylphenyl)anldo( i met hyl ) et hyl - %&%nﬁ§%3k5299

oxo, 3' phenyl) pyri di ne] haf ni um di chl ori de

[2-(2, 3, 4,5, 6-pent af | uorophenyl ) am do(di net hyl ) met hyl - 6- phenyl (2' - hydr oxy, 3
- phenyl)-pyridine]titani umdichloride

[ (20 2y Pen! 2 UBLABRERUAAT Sl ALIF VMR o PRSRUd 850X 3"

phenyl) - p nej zi rconi um

[2-(2, 3, 4“ay6:.fraenmﬁﬂ>1a@n};mﬂrwé hetihwtaded waiso¥lorrettalybt Geqiisinyh4t2's o0xo0, 3' -
phenyl) - pyr.i di ne] haf ni um di ch| ori de ‘
[2-(2,6 dWi@@pﬂ’éﬁmﬁ 498 JPXERtIS di met hyl ) net hyl - 6- phenyl (2" -

oxo, 3'

5005 6 s E{@B@@ﬂhﬁﬁi}gh&@@ ﬂiyﬁg‘}““geﬁ%c@}?@“gl(phen9| (2
0x0, 3" -t- l@yﬁ&h};}mwmmdmcrh@dﬁder coni um di chl ori de
[2-(2,6-di1sopropyl phenyl)am do(di nme | ) met hyl ;))he yl (2
ox0, 3 -t-tﬁ%{%sﬁ)dnswmdp Y RapHOUS e YIS Shenyi(e - ond)-

[2-(2, 4, 685; 1Hi$§fzﬂ¥ l%l \do(di met hyl ) net hyl - 6- phenyl (2’
yridine

0xo, 3' -t anl um di chl ori de

[2-(2, 4, 6{242, Bﬁﬁlbtysir@ﬁbﬂﬁuén)yandwﬁmwtﬂ)fﬂxe)tﬂsﬂtéwhmﬁl(pherﬂw (2
oxo, 3' -t but yrl dj, ne] zj rconi umdi chl ori de
[2-(2, 4, 6-Pb’¥1§ i do( di et hyl ) met hyl - 6- phenyl (2' -

F)z(o(g ét 4?%(% )S—etﬁ l} %ﬁ%ﬁiﬁ g%ph%né%y‘?l}e%l(%yf’-%)-pheny| (2' - hydr oxy, 3'

- t-butyl )pymlme]htmimlchc&ﬂnndm di chI oride
[2-(2, 3, 4,

butyl ) - pyr{%&? ﬁ%?t%trrfae@{y %{f?ﬁﬁ Héfwﬂny R Y et [ & phenyl (27 - oxo, 3 -t -

[2-(2, 3,4, Qf aw| ) ami do(di met hyl ) met hyl - 6- phenyl (2 - oxo, 3" -t -
butyl) - pylp?gl ne ?%?ﬁlil{i}mlg}?c | ori de

[ 2- (2, 6- dil2€Dpemyiqtipheny Ranido(dlimetiy iyl Grphensk Bheng) ( 2' - 0x0) -
pyri di ne] t I t Pnleﬂ'ng}‘rg{lge dtlcrHAride

[2-(2,3,4,5 ,6-pentafluorophenyl)amido(dimethy!)methyl-6-phenyl(2’- 0x0)- .

pyridine]titanium dichloride
[2-(2,3,4,5,6-pentafluorophenylamido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridinejzirconium dichloride
[2-(2,3,4,5,6-pentafluorophenyljamido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridinethafnium dichloride
[2-(2,6~diisopropylphenyl)amido(dimethy!ymethyl-6-phenyl(2°- ox0,3’-phenyl)-
pyridine]Jtitanium dichloride
[2-(2,6-diisopropylphenyl)amido({dimethyl)methyl-6-phenyl(2’- 0xo0,3’-phenyl)-
pyridine)zirconium dichloride
[2-(2,6-diisopropylphenyl)amido{dimethyl)methyl-6-phenyl(2’- ox0,3’-phenyl})-
pyridinejhafnium dichloride
[2-(2.4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]titanium dichloride
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’-phenyl)-

pyridine]zirconium dichloride



[2- (2, 6-diisopropyl phenyl)am do(di met hyl ) met hyl - 6- phenyl (2' - oxo) -

pyri di ne] zi rconi um di net hyl

[ 2- (2, 6-di i sopropyl phenyl ) ani no(di met hyl ) met hyl - 6- phenyl (2' - bXBfB 2007 .
pyri di ne] haf ni um di net hyl 15 FEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 43
[2-(2, 4, Sva pavaprspbphenyl ) ami do( di met hyI ) net hyl - 6- pheny| PET/USHREP02479

pyri di ne] titani um di net hyl

[2-(2,4,6-trinethyl phenyl)am do(di et hyl ) met hyl - 6- phenyl (2' - oxo) -

pyri di ne] zi rconi um di met hyI

[2-(2,4,6-trinmethyl phenyl)am do(di net hyl) met hyl - 6- pheny ISZ - 0XO0) -

pyri di ne] hBF @4 bntaing iy nyI)am;do(d1meﬂ1yl¥methyl 6—pheny1(2’ 0x0,3’-phenyl)-

2-(2,3, fl heny! ) ani do(di met hyl ) met hyl - 6- phenyl (2" - -
pyr 1 di nel | PERRR G Asgonge | ) arm cot i merhyl JethyL-6-phenyl (2= 0x0)

[2-(2, 3, ,F_’;-@'EPEHt@fyédﬂﬁh@%]ﬂﬁﬁj/l)zﬁ\ﬁm@@érﬂbtﬁ?l)ﬁﬁé{h)ymﬁhéhy@?’pﬁ'ﬁﬁ‘&l}(,?- 0X0) -
pyri di ne] zi rconi um di net
[2-(2,3, 4, Ehe@ybmw@mq}mmpmwlmm do( di met hyl ) net hyl - 6- phenyl (2' - oxo) -

di h
5" (2. 6- i Pt oot PR or BB T e YRR ERRENT {0550, 3 - pheny! ) -
pyri di ne] t pheml) rmlﬁéﬁilf%hlum dichloride
[2-(2,6-dil sopropyl phényl ) am do( di net hylt{lmat hyl - phenlyl (2" - oxo, 3' - phenyl ) -
pyri di ne] z[2-Cehidf-pemaiiuppephenyljamido(dimethyl)methyl-6-phenyl(2’- 0xo0,3’-
2-(2,6-d di, et hyl t hyl - 6- ph | (2" - , 3" -ph l) -
o oy PR BRI AT et o shenl (2 oxe, & phen)
[2-(2, 4, [zr-(miﬂhyddﬁb@n%ﬂ&?mrﬁ%ghﬂ@mwmeﬁwwheﬁy@erbyzbGzr bufrpR, 3' - phenyl ) -
pyri d| ne]tl tani um
[ 2- (2, 4, 6- pynidineltiganiime didhjaidedo( di met hyl ) met hyl - 6- phenyl (2' - oxo, 3' - phenyl ) -

i di

Py el 2| PO T ot m e SRR P985, 2 - phenyl )
pyri di ne]j hpfﬁummﬁwfﬁmmﬁhchlonde

[2-(2,3,4 ent af | uor ophenyld)ﬁ&nl i do di met hyl ) net hyl -

'~ phenyl )[jp 5 (Zo-ditsrarepstizhenyhergi { Y)methyl 6-phenyl(27- 0\(03 -t-

[2-(2, 3,4, EYrgd gﬁgﬁﬁwm (ﬁp&l yl %ﬁ)r/nl do(di net hyl ) net hyl - 6- phenyl (2' - oxo, 3' -

phenyl ) - py Zzirconi um
[2-(2,4, 6-tr1methylphenyl)arn1do(dimethyl)methyl-6-phenyl(2’- 0x0,3’-t-butyl)-

%;I (2' - hydroxy, 3

pyridine]titanium dichloride ‘
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’--butyl)-
pyridine]zirconium dichloride
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3’--butyl)-
pyridine}hafnium dichloride
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’-hydroxy,3’-
t-butyl}-pyridine]titanium dichloride
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3"-#-
butyl)-pyridine]zirconium dichloride
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3’-1-
butyl)-pyridine]hafnium dichloride
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2"-0xo0)-
pyridine]titanium dimethyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]zirconium dimethyl
[2-(2,6-diisopropylphenyl)amino(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridinelhafnium dimethyl



[2-(2, 3, 4,5, 6-pent af | uor ophenyl ) am do(di net hyl ) net hyl - 6- phenyl (2' - oxo, 3" -
phenyt) - pyri di ne] haf ni um di net hyl
[ 2- (2, 6-di i sopropyl phenyl ) ani do(di met hyl ) met hyl - 6- phenyl (2' - 15 FEB 2007

0xo0, 3" - 8@}%@% @yrl dine]titani umdinethyl 15 FEB 2007% W 4005, $95469

PCT/ US20
[2-(2,6-dil sopropyl phenyl ) am do(di rret hyI ) met hyl - 6- phenyl (2' -
ox0, 3" -t-butyl)- pyridine]zirconium di net hyl

[2- (2, 6-diisopropyl phenyl)am do(di net hyl ) net hyl - 6- phenyl (2

(5012, 4 6. troe R R R B e o 2

0x0, 3' - t - bpstridine]tigayiund dmedthylt anl um di et hyl
2-(2, 4, 6- hyl t t hyl henyl ( 2'
bro 3 -1 ol PP et A :'f‘lﬁse%q%& & ey oo

2-(2, 4, 6- orﬁlﬂgﬂ do(di met hyl ) nmet hyl - 6- phenyl (2' -
E)xo(S @HWB ri r?%g%lni Ejm di me%/hill Y P v
[ 2t (ﬁ ? |4)B ~a; @mmét{hylphemhm?;ﬂc)(dﬁd?j]ﬁlﬁﬁ@hﬁlphﬂﬁl(2574 ex)phenyl (2' - hydr oxy, 3'
- u neltitaniu i me
[2-(2, 3y4 B‘Rﬁj{%gh?f&l éﬁ‘%li‘bg]nyl ) am éo(di nmet hyl ) nmet hyI - 6- phenyl (2' - oxo,3'-t-

butyl) - ,
[3-2/2? BDngd%r@Jéﬁ{g | 'uoro cﬂi&%l%%hd%(d naeﬂr%lt)ﬂly 5?3[1%2- b%}éor?i/l (2'- oxo0,3 -t-

butyl) - pyrpﬁidme]]hmhmnmmmhth;it hyl

Li; I( (2:|| géﬂ t2§ éﬁ% %&y&]ﬁhe Prﬂenﬁ§ 8 flﬁllgﬁ %ilyl 6-p%eny E/ l’ Oho)PXO)
[2-(2, 6-di ?ﬁﬂﬁﬁaw&&mﬁﬂﬁh}lmpo(dl met hyl ) net hyl - 6- phenyl (2' - oxo0) -

pyri di ne] zir coni"um di benz

[ 2-( (213 6- f“h [2?@93 45y n;ftmfwo)rmmsdlmde(tdhyet}lmmhmym ghieeyl{d’{ @%0)- 0x0) -
ridi ne] hafn en

Fg (1,4,6- P’F?%%%P ﬁ?j/ﬁ“)% do( di met hyl ) net hyl - 6- phenyl (2' - oxo) -
ridine]tfit : , . i

P11 01 10 X UGN o Gime el eps 3 o bengly

pyri di ne] zpyrabm]umnmmémgrh !

2 (2,4, 6 et G o 5 HORS BRSM SPERES i)

pyri di ne] h
pyridine]zirconium dimethyl

[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2°- 0x0,3’-phenyl)-
pyridinefhafnium dimethyl
[2-(2,4,6-trimethylphenyl)amido{dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridinejtitanium dimethyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
{ pyridine}zirconium dimethyl
[2-(2,4,6-trimethylphenyl)amido(dimethy]l)methyl-6-phenyl(2’- o0xo0,3’-phenyl)-
pyridineJhafnium dimethyl
[2-(2,3.4.5,6-pentafluorophenyl)amido(dimethymethyl-6-phenyl(2’-hydroxy,3’-
phenyl)-pyridine]titanium dimethyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethy)methyl-6-phenyl(2’- 0x0,3’-
phenyl)-pyridine]zirconium dimethyl '
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3 -
phenyl)-pyridine]hafnium dimethyl
[2-(2,6-dirsopropylphenyl)amido{dimethyl)methyl-6-phenyl(2’- oxo0,3’-t-butyl)-

pyridinejtitanium dimethy!



[2-(2, 3, 4,5, 6-pent af | uor ophenyl ) am do(di net hyl ) net hyl - 6- phenyl (2' - oxo0) -
pyri di nej t| tani um di benzyl

[2-(2,3,4,5,6-pentaf | uor ophenyl ) ani do( di met hyl ) net hyl - 6- pheny!¥ 2EB 28Q6) -

pyri di ne] zi rconi um di benzyl 15 FEB 2007 WD 2005/ 095469 PCTI US2005/ 002179 45
[2-(2, 3, &G 2@spesasaf | uor ophenyl ) am do(d| met hyl ) met hyl - 6 PETEiBHERA2479X0) -
pyri di ne] haf ni um di benzyl

[ 2- (2, 6-diisopropyl phenyl)am do(di net hyI ) met hyl - 6- phenyl (2' - oxo, 3' - phenyl ) -
pyridine]titani um di benzyl

[2- (2, 6-diisopropyl phenyl)am do(di net hyl ) net hyl - 6- phenyl (2' - oxo, 3' - phenyl) -
pyri di ne] zi2-€ahidnsopiopgiphyhyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3’--butyl)-

[2- (2, 6-diisapropyl phenyl) am do(di met hyl ) met hyl - 6- phenyl (2' - oxo, 3' - phenyl ) -
pyri di ne] hé’VﬁBWﬁf%ﬁcﬁg‘r‘l‘?ijlﬁi‘) q

[ 2 (2,4, 6 45k BRI AT AR AY DR e En PP B4 3 1oiyR. 2 - pheny!)

pyrldlne}tltanlun1d
[2-(2, 4, wvﬂdﬂmﬁﬁmmhﬂn&hkﬁqﬂdo(dlnethyl)nethyl 6- phenyl (2' - oxo, 3' - phenyl) -
pyridlne]z

5 (2. 4. b Cade ﬁEﬁyﬁéfwaaaeqipmqthwwawphensa@encm%-r—bxgxla 3 - phenyl ) -
pyri di ne] h HHH:'&’}] ;ﬂ?]

[2-(2,3,4 6- pent uorophgkyl)anlldo(dlnethyl)nethyl 6- phenyl(2 hydr oxy, 3
'- phenyl ) -[Mi #oli-rih¢thylahenybadiide drydthyl)methyl-6-phenyl(2’- oxo0,3’-+-butyl)-
2-(2,3,4,5, 6- taf | ph I i do(di net hyl t hyl - 6- ph 1 (2" - , 3 -
bhenyi ) pyRVarREFSHPEE G iengyl )Tl ophemyl {2 0xe

[2-(2,3, 4, 5. gz Q@ﬁ%&tﬂﬁbﬁﬁ%&ﬁﬁhﬁ&ﬁﬁﬁxﬂ&w%%ﬁ&{ﬂ&' @xcpf"ezﬂl)ﬂt{d'}’- - 0x0, 3" -
phenyl ) pyri di ne] haf ni um di'benz
[2-(2, 6-di |ptyuﬂm]igdfmlum1@myeﬂmldo(d| met hyl ) net hyl - 6- phenyl (2' -

5005, o ai LSl S TP Hemths b phem oy 3-

0Xx0, 3" - t - bylyiyl)-pPidindjtRalidh dhaahym di benzyl
[2-(2,6-dii sogr opyI phenyl ) am do( di net hyl ) net hyl - 6- phenyl (2 -
0x0, 3' -t - bZy2.BA4. i),ﬁfpemaﬂgpn@hm )anud@(dpmgthyl)methyl 6—phenyl(2 0X0,3°-1-

2 SRR, D S e (2
[2-(2,3.,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- ox0,3’-t-
butyl)-pyridineihafnium dimethyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’-oxo0)-
pyridine]titanium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]jzirconium dibenzyl
[2-(2,6-diisopropylphenyhamido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine}hafnium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2°- oxo)-
pyridine]titanium dibenzyl
[2-(2.4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]zirconium dibenzyl
[2-(2.,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridineJhafnium dibenzyl
[2-(2,3.4,5.6-pentafluorophenyl)amido(dimethyl)methyi-6-phenyl(2’- oxo)-
pyridineltitanium dibenzyl
[2-(2,3,4,5,6-pentaflucrophenyl)amido(dimethyl)methyl-6-pheny}(2’- oxo)-
pyridine]zirconium dibenzyl



[2-(2, 4, 6-trinethyl phenyl)am do(di met hyl) met hyl - 6- phenyl (2 -
oxo, 3' -t butyl)- pyridine]zirconium di benzyl
[2-(2,4,6-trinethyl phenyl)ani do(di met hyl ) met hyl - 6- phenyl (2' - 15 FEB 2007

.0X0, 3 ridi ne] haf ni uni di benzyl 15 FEB 200%-1WR:46:Ra4 295469
pCT Usz2008) Bites :

[2-(2,3, 4,5, 6-pent afI uor ophenyl ) am do(d| nmet hyl ) met hyl - 6- phenyl (2' - hydr oxy, 3'
- t-butyl)-pyridine]titanium di benzyl
[2-(2, 3, 4,5, 6-pent af | uor ophenyl )arri do(di net hyl ) net hyl - 6- phenyl (2' - oxo0, 3" -t-

but vl - e . ’
[;-{2? 3%”&?@%&% a??{l}%fr}l@pgﬁ%ny ])Z) dgg%lgleth )ﬁ%ﬁtslyr%bﬁf%}ﬁql%bﬁ)é?‘?gll (2'- oxo0,3 -t-
th ¥|2) Gpérpﬂnmﬁé]ﬂ’lafmﬁmmhhﬁnbﬁnzyl

[

pyri di nej tLt’ éﬁﬁ%"{ﬂegﬁﬁ@%&y ﬁﬁﬂc(i‘lé!g?’wy){ eqﬁ PhenY hen 82‘Pilf?ﬁ(?)’(B

2-(2,6-di do(di net hyl ) net hyl - 6- hen | (2'- oxo
E)yri(di nej z#rcd(} Qﬁ}{&ﬁm%ﬂe}ﬁfphyl <(31m' do) & Y P Ve )

[ 2- (2, 6- di [2@h6-dfydpoeyiphgmiastadoddirettintmeteylrg-phéryiBeroxb 32 pheytp) -
pyri di ne] haf ni um bi s(.di hyl am do)
[2-(2, 4, 6- PYLidip F‘EfHEﬁ{;Fg’Wldo(dl met hyl ) met hyl - 6- phenyl (2' - o0xo) -

0% '( g" nelt e] ges f‘i“ﬁg;dﬁ‘s«?d ﬁéﬂg@%@ﬁ%ml PRethyl;6-phenyl(2>- oxp 3 phenyl).

pyri di ne] zpymmne}haﬁbmm(chibamylhyl am do)

Li; I( (Zjl ﬁe]G hg gﬂ&,térr]#/l e@}ygglinf)gyaﬁ] d%ﬁf nehly\{)ll'&ertﬁhhy henyl?g’eg;((l)gz-phenyﬁo)

[2-(2, 3,4, EFQ g]g i Qﬁ%gﬁnyl )am do(di nmet hyl ) net hyl - 6- pheny] (2' - o0xo0) -
pyri di ne] tTtani um bi s(di methyl am do)
[2- (2, 3, 4, -G pbriiatetdplupbempldpiingimmstyyf-pesmy 91 060 Shpimyiy2’ - 0x0) -

pyrldlne]2|rc n| m bi.s(d | am do)

[2-(2,3,4 fﬁ‘?‘?‘h‘%‘r‘iﬂﬁ%@%fjll)am do(di met hyl ) net hyl - 6- phenyl (2' - oxo0) -
pyri di nel h W BLtbin Rl Inethyl)methyl-6-phenyl(2’- oxo,3’-phenyl)-

[2-(2, 6-di ?j;ggpropyl phenﬂlﬁnam do(g(?rrgt y)mermy hyF enY( OXO(Zp-mc})}rx)o 3' - phenyl) -
pyri di ne] t pyadinghafitethclibaseily | ani do)

py7 1 i ne) 2/ FEbHGHBEGORHEDHyY Ay )iy s BRETHE Rydro . ~PREmY)

phenyl)-pyridineJtitanium dibenzyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-
pheny!)-pyridine}zirconium dibenzyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-
phenyl)-pyridinehafnium dibenzyl
[2-(2,6-diisopropylphenylyamido(dimethyl)methyl-6-phenyl(2’- ox0,3’--butyl)-

i pyridine]titanium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-t-butyl)-
pyridine]zirconium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-t-butyl)-
pyridineJhafnium dibenzyl
[2-(2,4,6-trimethylphenyljamido{dimethyl)methyl-6-phenyl(2’- oxo,3"-t-butyl)-
pyridine]titanium dibenzyl
[2-(2.4.6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’--butyl})-
pyridine]zirconium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-t-butyl)-
pyridineJhafnmum dibenzyl



[2- (2, 6-diisopropyl phenyl)am do(di net hyl ) net hyl - 6- phenyl (2' - oxo, 3' - phenyl) -
pyri di ne] haf ni um bi s(di net hyl am do)

[2-(2, 4, 6-trinet hyl phenyl ) ani i do(di net hyl ) net hyl - 6- phenyl (2' -15FEB 2007

oxo, 3' - phen)élﬂ;g? %ri dine]Jtitani um bi s(di met hyl am do) 15 FEB 2007 WD

2005/ 095269 *¥EPP8B005/ 002479 47 PCT/US2005/002479
[2-(2,4,6-trinmethyl phenyl)am do(di met*ﬁyl ) met hyl - 6- phenyl (2' - oxo, 3' - phenyl ) -
pyri di ne] zi r coni um bi s(di met hyl am do)

[2-(2,4,6-trinmethyl phenyl)am do(di net hyl ) net hyl - 6- phenyl (2' - oxo, 3' - phenyl) -

T i L o(di met h i do), : , o
5 B B e A e ol apt h e e e S RPEO GRS - hydr oxy, 3
- ph ) - iGN ! il i et hyl am d 2-(2,3,4,5, 6-

enfaferﬁoz oﬁéﬁ_@ﬁlggﬁﬁnﬂn&% 1{nﬁyl YG?g]he(r)li/l EZ' ( oxo, 3' - P

phenyl ) - pyl2-Q2,B&] 5 64pennatluosdpheryd)andd d(dimethglomethyl-6-phenyl(2’- 0x0,3’ -1

[2-(2, 3,4,5, 6-pent af | uor opheny| ) am no( di net hyl ) net hyl - 6- phenyl (2' - oxo, 3' -
phenyl ) - pyP¥theynelreamim dibsrgyhy | ani do)

bxo. 3 -1 - bas oy AR BRaANLe AR BT @t Py P HRERI 200 3"
2,59 respemsiesunspmunes ot ) V) S oncy) (2
f)z(?’( 2, ef di G%Sé}%t%ggﬂﬁé)ﬁ‘?ﬁ%ﬁ%@@@%ﬁﬁ%ﬁ?‘ﬁ@%ﬁ?ﬁ’@ﬁﬂ% rop:
E))Z(?( 2, 4? 6%%%?%9%@%%?2%@%%@?@?ﬁly: )rrerrtet %y?EnG- g%enyl (2'
D325, 2 bt rror bl o o ol i et ol ) et hyl - 6. pheny) (7
<[)xo, 3 -t- WWH&%?E’PHP%@P@%&%&FWHE% }s/( di et Klyl ampdo) d
2-(2, 4, 6- ' i gl s18nRAner -
2 (4 g SR I a7

oxo, 3' -t-butyl’y- py ni'um bi s(di met

[2- E g ? ﬁ)]?yﬁd?eﬁtsghru?)lsirignﬂgfhanfc?rg( di Imst hyl g met hyl - 6- phenyl (2' - hydr oxy, 3'
[2E ( 2?3?/4, ggéi6%@?@%WSQW@&%“&%@Q%H&FH@%?H@WH@' ®Bhenyl (2' - oxo, 3' -t -
butyl ) - by lamb R MtaBhabgRId | am do) . and

[2-(2,3,4,5, 6- pe?ntt af | uor ophenyl ) am do(di net hlyl ) met hyl - 6- phenyl (2' - oxo, 3" -t-
but yl ) - pyr [2d{é]Ghtaimneé thytphény)dimide(Hinhethy roythyl-6

pyridinejzirconium bis(dimethylamido)
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-

-phenyl(2’- oxo)- :

pyridine]hafnium bis(dimethylamido)
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]titanium bis(dimethylamido)
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]zirconium bis(dimethylamido)
[2-(2,3,4.5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]hafnium bis(dimethylamido)
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2°- ox0,3’-phenyl)-
pyridineltitanium bis(dimethylammdo)
[2-(2.6-diisopropylphenyl)anudo(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]zirconium bis(dimethylamtdo)
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo0.3’-phenyl)-
pyridine]hafhium bis(dimethylamido)
[2-(2.4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’-phenyl)-
pyridine]titanium bis(dimethylamido)



[0039] In a preferred enbodi ment, in any of the above fornul ae (except 11
and 12) Mis a group 6, 7, 8, 9, or 10 netal, preferably G, M, Fe, Co, or
Ni. [0040] In a preferred enbodi ment in any of the above forhF&B2008 FEB
2007"thgp 9 PCT/ US2005/ 002379 48 A) X is sel gatiogk-fds e group
consi sting %gggﬁﬁéfide, brom de, iogide, nethyl, ethyl, prg%§ ,'ﬁgtyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl,

ei cosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,

hept acosylp_6Gta |\ bl 1 e, e benzyl ,

phenet hyl ,[2t(6%9?%%%@%?%@%?@%&%@8&;@1t?u%exgl,(gdicﬁg hg%féan%l)do,

di et hyl amgeidingtitepkéth Higtmeoylapid)oxy, benzoxy, and allyl; and or B) R
when present,) is hydrogen, a C_tg C30 hydrocarbyl, a C to C30 substituted
hydr ocar byl;(Ceheirng eppaRdofdimethylmety)-6-phanyli2 s we i Pwd- hal ocar byl ;
and or QO ﬁﬁlq‘i - s o |y, hydrogen, a C, to C30 hydrocarbyl, a
C, to C30 UbSt | dﬁgﬁﬁ%ﬁ&#@%ﬁrﬁéﬁﬁﬁ C, to C30 halocarbyl, or a C, to C30
substi t ut €a-(23M,5 68 dnthfluceophensibpaidiédinethy pRethylod-phédngi@t-hedrotyg3torma C4 to
C62 cyclic or polycyclic ring structure; and or D) R3, R4, R5, are

i ndependerR}!eWI)TWH%H@ng@n&‘HhQH(‘B@Sa’Ji@WIdﬁ) substituted hydrocarbyl, a

hal ocar byl _@r L j - '8 _ k92 C30

hydr ocar b# (9%3 ,Lgs,%;B;éﬁ%%&%@%@?b%@dﬁ%%p@@ﬁﬁ@ t% éhee?l(?o 0&’8 hal ocar byl , or
a C, to C3heavbsiriitiedeirdvabiog disdilmetipnamiddgpendent |y, may join together to
forma C4 _tg C62 cycl%ﬁ or polycyclicg ri nyg stgucture; and or E) R6 is,
Lnfiepengelrltzr(%%‘hs‘fér?;f ,uoaowgﬁgw gRingqimeth h’?%* Y%‘?}P@ilyl(iyd’fﬁég 8y|, a

al ocar by é Hels ;,lp.ﬁ:!. referably, a C, to

hydr ocar byl?h,eﬁgl)%yﬁpo &%ﬂgﬁggtﬁifﬁlf@{ yg?gcar byl, a C, to C30 hal ocarbyl;
ﬁ fJ or E) l[E&?(ZLfsdﬁsoﬂbamﬂt . ;ilmmlyt (Ij)y:;r]niclha(dinmht' bbjldammyl%-&@hﬁnlyﬁ@f-i magtBé?-bhstgEocar byl, a
al ocarbyl, o a.supsti e oc yl, preferably, a C, to

hydr ocar byl?lf“‘{&n%“af"dj_mé%‘a‘ﬂ?&l}ﬁ?f‘@éd hydrocarbyl, a C, to C30 hal ocarbyl,
or a G tC’[g%%-&i%g%bﬁ)rlf)ﬁéi’)yl)%licﬁﬁgi'iﬁuhd)}l)rﬁ&ﬁyp&p@ny@’J skolP9%agpdently, a

hydr ogen, ydrocarbyl, a substitute hydrocar byl, a hal ocarbyl, or a
subst i t ut epyrivhhelzisromibm tps(dinestdhpidd C, to C30 hydrocarbyl, a C to C30

substi tut eﬂ—&yéqcrii?s%%{‘gﬁ@lbhe%yﬁhm&c?o(«%grr?etﬁﬁgrgectggfIt-)g—%hen%/rll&’-Oorxo,3’-t—butyl)-

pyridineJhafnium bis(dimethylamido)

[2-(2,4.6-trimethylphenyDamido{dimethyl)methyl-6-phenyl(2’- oxo0,3’--butyl)-
pyridine]titanivum bis(dimethylamido}
[2-(2,4.6-tirimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-t-butyl)-
pyridine]zirconium bis(dimethylamido)
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’--butyl)-
pyridineJhafnium bis(dimethylamido)
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’-hydroxy,3’-
t-butyl)-pyridineltitanium bis(dimethylamido)
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-#-
butyl)-pyridine]zirconium bis(dimethylamido), and
[2-(2,3,4,5.6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’-  ox0,3’-t-
butyl)-pyridine Thafnium bis(dimethylamido).

[0039] In a preferred embodiment, in any of the above formulae (except
11 and 12) Mis a group 6, 7, 8, 9, or 10 metal, preferably Cr, Mn, Fe, Co, or Ni.

[0040] In a preferred embodiment in any of the above formulae:



H RO is independently, a hydrocarbyl, a substituted hydrocar byI a

hal ocarbyl, or a substituted hal ocar byI preferably, a C, to

hydrocarbyl, a C, to 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ obﬁzﬁ'?@ 2887 30
substituted hydrocarbyl, a Cl to C30 halocarbyl, or a Cl to C30 substitut ed"
hal ocar b0, 20856P5¢6¢9 | ) RLO is | ndependently, a hydr ogen, PGI/HHWAHORATY I , a
substituted hydrocarbyl, a hal ocarby$, or a substituted hal ocarbyl,
preferably, a Cl1 to C30 hydrocarbyl, a C to C30 substituted hydrocarbyl, a
Cl to C30 halocarbyl; and or J) Rll is independently, a hydrogen, a

hydrocar byl , a substituted hydrocarbyl, a halocarbyl, a substituted

hal ocar byl , prefkrabKyis aelcﬂeclofrmothehgmu@cm@;ﬂtmgaofcchmd@s@rcsmdg,t| t ut ed

hydrocarbyl 0, hal ocarh g | .ect fro

sul f onat e, ﬂ’é‘gbmegygb% P@BP’?OI?%YI @3{1? hes y@ap Icicﬁ’ ﬁlozY(B’up, or a
per f1 uor oaldaekylgr e@ubcylandnaécy*ﬁ) fetradezys el ﬁttaeelcyflr cm.b@&ynr q&eptaaeml sting of
acetonitrile, d| ethyl ether, tetrahydrofuran, di net hyl ani | i ne,

trimet hyl aodtadecyls nmmd@wlamcrmfl hqnetweylh9¢qvﬁmls piigos, tatracphdmyentsosybhi ne

lith d d d

) thzmgé?bé’\rg%wg? k PREFI gﬁ%@%’f g%qnée%zrﬁ I*tf; ﬁﬁgéréﬁ% z}”gfttﬁ%gﬁ r 8322 bﬁ{s
or a subs oc an r :
9, and 10, pﬁhﬁdF%?Ea gtrd):])b{:l an xy ﬂﬁ&y J}.)(k)dpr?lsa(f? al uaﬁ{yf er aglley yIl\ll ldCfo Fe, M,

or Cr, OR dxnﬂwhmdmeetﬁﬁleﬂndmmﬁowph@oay, ley zﬁndBPblr agdgetal , preferably
Ti, Zr or Hf; WIS sel ed fraomt ar ou onsi sting
of methyl, et hygfi p?bpyf:n pﬁfﬂ} is B%‘?{Pg? 5( 830 @(‘iﬁarhb ?@FQ ﬁéPnyI
decyl, Undﬁfbﬁﬁmteﬂoﬁﬁﬁrﬁbarbsrllﬁe@yho Cl.ehalaessyl, ,orp@ncpdsc@;o, siexasery!
heptadecyl oct adecyl, nonadecyl, eicosyl, enelcosyl docosyl , trlcosyl

t et racosyl alg@mbsdwsiﬂr, hexacosyl, heptacosyl, octacosyl, nonacosyl

ataroata hyd o BHAED ﬁalaré;ﬁgs%’e{lderm? %&Xé dagéﬂos%ﬁ%q’fdor LT M e

Cat al ysts [0041 M xed Ca anpl e, the

i nvention CataCystibsititedd ydfrerbyll a00Nfollis hialbdatbiyt,lor 2 Ciseapeuisdtuidd/st™ in
the sane reactor or .in a serjes of reactors where the inventiogn catal yst

produces ohaleesatls or indspeBderly, megy jain jegstheryjor form G CGengydicotps, and
the ” Seconﬁ)lﬁ@)}c‘ﬁlﬂﬁ& structre; and or

D) R}, R% R’ are independently, hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C,
to C3p hydrocarbyl, a C; to Csp substituted hydrocarbyl, a C, to Cz( halocarbyl, or
a C; to Csp substituted halocarbyl, or independently, may join together to form a
C4 to Cg cyclic or polycyclic ring structure; and or

E) R® is, independently, hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C; to Csp
hydrocarbyl, a C; to C3p substituted hydrocarbyl, a C, to Csp halocarbyl; and or

F) R is independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to C3p hydrocarbyl, a C; to
Csp substituted hydrocarbyl, a C; to Csp halocarbyl, or a C; to Csp substituted
halocarbyl; and or

G) R® is independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C; to Cyp
hydrocarbyl, a C; to C3y substituted hydrocarbyl, a C; to Cap halocarbyl; and or

H) R® is independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to Cs hydrocarbyl, a C, to



i ncorporates these oligonmers, macroners, or polymers into a polyner backbone
as 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 50 a copol ymer _with ot her
nmononers, such as ethyl ene, propylene, butene, and other C2 1oFEB@OBTefins.
Al t ernat | he i nvention catal yst can be used in cqy j ith a
second Cg%@%%gl{ﬁs?% the sanme reactor @ in a series of %gzg%ﬁ‘bs% 'g?me t he
second catal yst produces oligoners, nmacroners, or polynmers with olefinic
end- groups, and the invention catalyst incorporates these oligoners,
macronmers, or polymers into a polyner backbone as a copol ynmer w th other

nmononers, (su t r opyl epe, , d-other C2.1 0 ol efins.
The " secor%0 gg‘f’sgﬁ%tg@hg&%g%%%%o?ﬂt {?e&é"alr}@g%%ﬁﬁ’ yO?arLs G ﬁgeq:%‘]vsélhftﬁ%ﬁ%gcat al yst,
or can be hhlembyl.cadptetely different catalyst famly. Likew se, the

invention catal yst cap be used in conjunction with a "second catalyst” in
the sanme reactd) or Rn ia iséencadently.r a pgen. vthéydrocadyl,ny enbstswted at al yst

and the " cat al yst " uce 1 r r, hl e f ppl s. [00421
| nvent i on%gg‘\%%%%j ?’z%th %@ﬁargg{' %?y%tSﬁgéﬂst?{eeﬁsﬁzgg%r?:@hﬁrp?qgrgbg’d(fi ﬁ:il ﬁﬂg‘?w ol efin
pol yner i zaydaytamhil,al ¢Sth s SEbIEh11E By detabyEd C0odS, hilecarbgE andlocat al yst".

These additional olefin polynmerization catalysts are any of those well known

in the art to RatalRzdstindepspdently.t 8 Buirgganefd Aydwsatbybna ssbstituiedvent i on

caral yot IBKRLATE, LBARE BB s FULOTSIe s Tl Gl

pol yneri zarion onpotfinds
cont ai ni NthydrRarbyleNO( 1Y, ettt aet dpdtocaiit,al CowaDg hhloehrby\er a group

(bi s(cycl opent adi enyl nmet al | ocenes) (un)substituted cycl opent adi enyl

| i gand( s) .selegtedrfrem Oz nptfanstec balos cagboxyhgiukfonyl egtesp @ntasbe>omig| ester gand
connects t [ lJ . W both coordinating to the netal center,
or two cy 2 é%?%??gﬁlw@wémg”a}éﬁgtﬁgect together wth both cycl opent adi enyl
| i gands coor di M@}y i ngl'tiosdidreedfpdral the genipatonsisiipg ofihcetmtiaily, slishynd t hei r
precursors are well kpown in the art. _Su?ié]t?ﬁbl e description appears in the
patent | i tedheat tgiahydrefurany dimsthyl anilige, iimethylamine inbupgmine 937 299,

2024 0O A A SRMBE O A ey 94 01071
bi s- cycl ofmuredocend, asdifigteneanddor G oup-4, -5, and -6 nmetals in which
eyl cpentad enyls g, (UL SUBS! | Lut o L, oG o T g aroube o are b dged
simlar neﬁ&ﬁ&&g&q%rggﬂmmg@ﬂ%%g}bﬂ;w gfe not necessarily bridged to
each M) in formulae 1,2, 3,4,5,6,7,8,9,and 10, M 1s a group 6, 7, 8, 9,
or 10 metal, preferably Ni, Co, Fe, Mn, or Cr, OR in formulae 11 and 12 M is a
group 4, 5 or 6 metal, preferably Ti, Zr or Hf; and or

N) w is 1 and X 1s selected from the group consisting of methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl,
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,

octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyl, and

allyl.
Mixed Catalysts
[0041] Mixed catalyst systems can also be used, for example, the

invention catalyst can be used in conjunction with a "second catalyst” in the same
reactor or in a serie$ of reactors where the invention catalyst produces oligomers,
macromers, or polymers with olefinic end-groups, and the "second catalyst”

incorporates these oligomers, macromers, or polymers into a polymer backbone as



15 FEB 2007 WD 2005/095469 PCT/ US2005/002479 51 other or to a

met al - coordi nated heteroatom See U.S. Patents 5,278,264 and 5, 304, 614.
[00431 Sone invention catal ysts systens include the fol | ow ng'26&BR08Aal

ol efin polynerization catalysts. Metallocene conpounds suitable for |inear
pol yet hy Man2noapogohyl ene- cont ai ni ng copol yner product i oRCTAMS2G08/0637D| yner
means conprising at |east two differéfit nononers) are essentially those

di scl osed in WO A-92/00333, WD 97/44370 and U.S.. Patents 5, 001, 205,
5,057,475, 5,198, 401, 5, 304,614, 5,308,816 and 5, 324, 800. Sel ection of

met al | ocene conpounds for isotactic or syndiotactic pol ypropyl ene bl end
product i ona capolymieeiwith athertmerners asueh we |dthklansupropyleres bpnerandamberacadeni ¢

it t . J |, of O talli I st 369, 359-370 (1989).
Typi cal ly. BGRTSIEER o Semp Gt ool a6 ontl S pompacign
bri dged- chiyhif 2 B QfAP/SIn the\saRel RictoRWri 34 Qrfesdbreabick€ WHeR! tRCt i vati ng

these types of catalyst precursors. [00441 Li kew se, sone invention
cat al ysts syendnmtdlys|udéiceheligomeswmgromdu, oF gobimers efitn ofsdinyarend-zat i on

catal ysts: rmnocgrg% ent adi.enﬁl [ns{ al | ocenes vvlthl.GrouE)- 15 or -16

et or bat omE hnm B & MR FRabSt RsgmeTels dhfe sligemert, mactomers, or

cycl opent a%E@rYérs ﬁﬂtG%%lirhé}%déﬁB&&nas ﬁ@&;?ol%rﬁﬁr MG &H&nﬁﬁﬁbﬁ@ﬁ‘i sidhr s gand and
t he heteroatom connect to a transition netal. Sone enbodi nents sel ect a

G oup-4 t rethydinei propyiene) butgnidiand other 102, ta €20 elglus. nbho Esecbud eatabdi’eny| |

het er oat om__cont aini n oup-4 conponents of WO 97/ 22639 will function with
thi s 1 nverfEl Bh O BT FAWC IR UGG SHyys PEAEL RF 2iPm 2 completely

hi gh- oxi datgif@éest ab@lyst Ga@HP: S ThReviic@nfiet iiAleiRhakatiRet @08 BE Quisk@ion and can
serve as the additional olefin polynerization catalysts with invention

catal yst syenunstion withrt Iserondatatdlystt insthet sme ragfon svimasersscofogactordi enyl |
G oup-4-5 precupsor onpound the additjonal ol.efin polynerization
catal yst s. "RISHE Ry SR ERARERYTT they trpich cataly L i dties Rt QroI&s

activabl e tocfpgtﬁkgrg, di screte cationic conplexes include those containing

bul ky, chel ating, diamde |igands, such as described in U S. Patent
5, 318, 935 d40@2] Conf orlpsgntionatolymedizgitian Pataly Hesysiemssre comprisy adéidional and

S et ure Shedr PSR LSS SRR By L MBS

bri dged andrhesdaddigiesal dfar pollyRrigaid yfthlysampeundsofahoss ael-howikinal s

capable of Ll in to catalyte the oletin 1o palyolohin Taaction.  Some mvention ctalyats
systems include Group-4-6 metallocenes as additional olefin polymerization
catalysts. Metallocenes include (un)bridged compounds containing one
(mono(cyclopentadienyl)  metallocenes) or two (bis(cyclopentadienyl)
metallocenes) (un)substituted cyclopentadienyl ligand(s). In bridged
metallocenes, a single, cyclopentadienyl ligand connects to a heteroatom ligand
with both coordinating to the metal center, or two cyclopentadieny! ligands
connect together with both cyclopentadieny! ligands coordinating to the metal
center. Typical catalysts and their precursoxs are well known in the art. Suitable
description appears in the patent literature, for example U. S. Patents 4,871,705,
4,937,299, 5,324,800, EP-A-0418044, EP-A -0591756, WO-A-92/00333 and WO-
A-94/01471. Some embodiments select the metallocene compounds from mono-
or bis-cyclopentadienyl-substituted, Group-4, -5, and —6 metals in which
cyclopentadienyls are (un)substituted with one or more groups or are bridged to

each other or to a metal-coordinated heterocatom. Some embodiments select

similar metallocene compounds except they are not necessarily bridged to each



15 FEB 2007, WD 2005/095469 PCT/ US2005/ 002479 52 conpounds for olefin

pol yneri zation are described by D. H MConville, et al., in

Organonetal | i cs 1995, 14, 5478-5480. Synthetic methods and cohpbER&007
characterization are presented. Further work appearing i < nville,
et at, W&%w%“éﬁﬂ es 1996, 29, 5241:5243, describes bridg'é%z'%:’lds\{?gfrgyl am do)
G oup-4 conpounds that are polynerization catalysts for 1-hexene.

Addi ti onal invention- suitable transition-nmetal conpounds include those
described in WO 96/40805. Cationic Goup-3- or Lanthanide olefin

No. 06/ aoa0dger (] Bt pgeebhtublsafea BEoutm, “RRE Vit thaars A PBAP0eS) 22600,

A nmonoani or§ Bohigd4; ntate ligand and two nonoanionic |igands stabilize those
catal yst precursors; they are activable with this invention” ionic

cocat al yst 400d8her suiSoals aveptinmcatalpsthaystams antlodethe foflawang additienad

bi net al | i | yst.. i sing two i tby ,.sel ected
& oup 4 o OeER BPLRC LRI CORRRPRIED HPLPIERRIEE, tof 585"t or m
cyclic conpuRdthyidn@04o kitylRMdneiniaat ApyEinety praliftioa (witkee ldopsishick on met al

catal yst precursors that have a 2+ oxidation state as the additional olefin
pol yrer i zat™heans eamplising at [eggiitwaldiffgrent ragnonmxs) axcossptrdially thess diiclosedes, see

"New Pd(I1).- ' ; Ba,i? r Il Z-3t4QN | ene and
cc- A ef |( ns')'lf’1 W"ﬁr%%b@%%’ € d%ﬁiﬁby%ﬁf‘f ‘ﬁ:ﬁemﬁ%ﬁgﬁ@%@g’ 152@5’}’%6’}}{4 6415,
WD 96/ 230105, 298, 4000 970480085 3881 8daid ispralg ¢0.t heSel&kiahedf hhsahllsdene)

G oup-8 and -9 organonetallic conmpounds described by V. C G bson and
others in "mépm@ﬂgs(afm ipotaghe phevndiiegtispobarep ylene biradagodnrtiopomdaheir cobal t ",
Chem Commuyy, - - 4 (o] eVl e | al
catal ysts ugéjc}h?%g’c%r%mq&lvenl}ifcﬁ %ﬁﬂcl)lrl nges g%tfﬂgtsz[n\fd\n'a%cha%[\é#ngilﬁ%/rgﬁgo%g'%m S, Ssee
S.' D. IttelOpgghdmetilic Johensiony 360L839-RBY (1982000 TypiRAly, thb6d caaldsty.ar€. G bson
and S. K. Spitznesser, Chem Rev. 2003, 103, . 283. Activators_and Catal yst
Act i vati on SietRerEld, TRy eRERIcy sthifle Glir biideed-clpisal angtalogerss. by laveasighon| y
known acti - | alysts for the

pol yneri zat%é?ril&rt%r %g‘%]?]g%‘rirgﬁ%ékl ?orgutgig g%(a)t?@? iotrqgaﬂgﬁd\%cﬁ%%&t h;t may be used

i ncl ude al updalies 15 IFKBViZO0sbme invention catalysts systems include the following

additional olefin polymerization catalysts: monocyclopentadienyl metallocenes
with Group-15 or —16 heteroatoms connected, through a bridging group, to a
cyclopentadienyl-ligand ring carbon. Both the cyclopentadienyl Cp-ligand and
the heteroatom connect to a transition metal. Sorme embodiments select a Group-4
transition metal. Additionally, unbridged momocyclopentadienyl, heteroatom-
conitaining Group-4 components of WO 97/2263% will function with this
invention. Moreover, transition metal systems with high-oxidation-state,
Group-5-10 transition-metal centers are known and can serve as the additional
olefin polymerization catalysts with invention catalyst systems.

Invention catalyst systems can use non-cyclopentadienyl, Group-4-5 precursor
cormpounds as the additional olefin polymerization catalysts. Non-
cyclopentadienyl, Group-4-5 precursor compounds are activable to stable, discrete
cationic complexes include those containing bulky, chelating, diamide ligands,
such as described in U. S. Patent 5,318,935 and “ Conformationally Rigid Diamide
Commnplexes: Synthesis and Structure of Tantalum (III) Alkyne Derivatives”, D. H.
McConville, et al,’ Organometallics 1995, 14, 31 54-3156. U.S. Patent 5,318,935

describes bridged and unbridged, bis-amido catalyst compounds of Group-4

metals capable of a-olefins polymerization, Bridged bis(arylamido) Group-4



WO 2005/ 095469 PCT/ US2005/ 002479 53 such as net hyl al unoxane, nodified

nmet hyl al unoxane, ethyl al unbxane, iso- butyl alunpoxane and the like;, Lew s
aci d activators include triphenyl boron, tris- perfluorophenyfd bEB3R07
tris-perfluorophenyl alum numand the like; lonic activators incl ude

di met hy| 3¥® Pe0aIA#62 et r aki s per fl uorophenyl borate, tri pREMHS20ERPHGHi um
tetrakis perfluorophenyl borate, diméhylaniliniumtetrakis perfluorophenyl
alum nate, and the |like. [0048] A co-activator is a conpound capabl e of

al kylating the transition netal corrpl ex, such that when used in conbination
with an activator, an active cataly is formed. Co-activators include

al umpxanescompeunds ferpelsiin P&lWi@&H@n aferﬁ?d?ffheéd’ydpu%bﬁ%@twgﬁtﬂﬁ ahsitnpdi f i ed

met hyl al ugpxa mtgﬁgs %Lﬂ(@' 5330, Su%gmh&{:ﬁ%@ﬁ’odsalaﬂﬁn Eotibound

tri-i sobutyl° i *I‘I ét m num = 1'sopr opy!l n num

Co- acti vat @faﬁa@éﬁzz&ﬁbﬂlﬁ@bfeﬁemﬁd yFuslesd vmak appeatingic 01 K MbCohﬁMb Setad d
activators and ionic activators when t pre- catal@( is not a

di hydr oc arM??F@ﬂOIQPWW 1P Woipth b>§°43mi?4g1be=r|béda¢@ andamsiep Sirepp-dusef ul as .
an activat ;é c#é%%tﬁ,ré }Icuﬁ%}eri))ah&?mgﬁr hfgts%lu f"h@k'{ﬁ £OorpaYnd, ¥ %Weﬁﬁ%:t ed by

t he gener s I C conpound

(R'-Al- O "#MBble tranbitioh-nh&alacdhpadids acipde! tebse de@chb’léli e WICRb6sI0goBXxane
formula, R' is |ndependently a Cl-C20 al kyl _radical, for exanple rret hyl,

ethyl, propationissepup-3 p@hmthamé@ﬁkqf@ RobERerization pamiexesiake disgloged Iy i s an
f |
i nteger fro elnd%lO%U%’ m%ﬂnfc fﬁyrﬁﬁmb%ﬁehi& 29@‘@9%&13&%9?% nﬁa&t 4.

Met hyl al unoxane al unoxanes “ar e For

further deamivalehOrBCBAESIFEE2690279 ASS8ondatidhid Hid2hthte Eﬁ’gﬁcﬁ Gahd4 Ao
W94/ 10180 and US Pat. Nos. .4, 665, 208, 4,874,734, 4,908, 463, 4,924,018,

4, 952, 540, mopoawignElrgangs Guabilizssthose gafalysiprecuysansy they are agtivable yith

5, 204, 419, " 5, 8 22 and

5. 416, 220, PRoGROT o oli® dPeitaine’ SHr tebly, SIouRS sordibbialiddene?1C

cat al yst - ¢atdgutssae limxeaﬁ]tolcyaicocamphtacrommmds nemf;tmm@bwtmdepaﬁﬂ)ﬂlﬁyo 10 1;
alternative 1:2000 o 10:1; al 000 to0.10:1; alternatlvely,
1:500 to 15636yct6%|qrepn=ér$ Festgl atonts ifegH H‘{‘X Aaﬁvavéatwebﬁ@ns@sow 1,

al ternativgly, e d0QohPounds. @l ternatively 1:50'to 1:1; alternatively 1:10
to 1:1. Wen t%y actol}r@)ator is an alunoxane (nodified or unnodified), sone

enbodi nent W04&)] ect tHavmiidnmsnalal)atmmtenmf cantilsnattnansiiﬁora mOe - fauhlgtstnol ar
excess Ove;r)reélr}?so?sat %!c ave Qrﬁcc‘&ﬁé’tfon( sQate as the a dlt%gr(%al olefin polymerization
catalyst. Typical Ni** and Pd** complexes are diimines, see “New Pd(Il)- and
Ni(II)- Based Catalysts for Polymerization of Ethylene and «a-Olefins”, M
Brookhart, et al, J. Am. Chem. Soc., 1995, 117, 6414-6415, WO 96/23010 and
WO 97/02298. See additionally the related bis(imino) Group-8 and -9

organometallic compounds described by V. C. Gibson and others in “Novel olefin

polymerization catalysts based on iron and cobalt”, Chem. Commun., 849-850,
1998.

[004 6] For a review of other potential catalysts used in combination or

series with the invention catalysts, see S. D. Ittel and L. K. Johnson, Chem. Rev.
2000, 1000, 1169 and V. C. Gibson and S. K. Spitzmesser, Chem. Rev. 2003, 103,
283.

Activators and Catalyst Activation
[00477} The catalyst precursors, when activated by a commonly known
activator such as methyl alumoxane, form active catalysts for the polymerization

or oligomerization of olefins. Activators that may be used include alumoxanes



WO 2005/ 095469 PCTI US2005/ 002479 54 netal catalytic site). T-he preferred
m ni mum acti vator-to-catal yst- precur sor ratio i1s 1:1 nolar ratio. 100511
lonic activators (at times used in conbination with a co-acti {&f&BR00fay be

used in t{e Roaeddee of this invention. Preferably, di scg@fgsifiiessre
activators such as [I\/EZPhNI—I] [ B(C5F5) 44, [ Ph3C] [ B(C6Fs) 4],

[ Me2PhNH] [ 13( (C6H3-3.5- (CF3)2))4], [Ph3C] [ B((C6H3- 3, 5- (CF3) 2)) 4],
[ NHA] [ B(C6H5) 4] or Lewis acidic activators such as B(C6F5) 3 or B(C6H5) 3 can
be used. Preferred co-activators, when used, are al unpbxanes such as nethyl

al unoxane, YR RRR LR anet R and
al um num alsﬁafs suf:iﬂl i tri-i io@gﬁged%ﬂ@gm afle! S &l )éﬁ{emo

al um num and tri et hyl um num
[0052] It batymalquxaﬂmeambthpéxke;‘ Lewmissaicidhamiviatons itcbr dis eripdeny lowiran, rigjs-or
st oi chi orret r

o neutral oOr iqQnic uch as tri -yt yl) ammoni um
Loty okl o phifHoR s ER bR ) g Ty ey, Gaflel 6T T o1 i 4
precursor %n@a o? ih&ld HHHétHﬂ%Hll%hﬂﬁ t@t?él&@ &E%@rbﬁh%g?{l%ﬁg%f g;‘i;%hﬁngl Pat ent

pol yhal ogenat e et eroborane " anions (WD 98

No. 5,942, 45&pnoun condmtakfasti qmrﬂudnqﬂenﬂ ( o584, Eﬂanptteémiﬂﬁniumjt ttettakis
stoichionetri cthigva o dnclu substituted boron, tellurium

al um num F&FHYAEPR 18?1"?0?‘“ 9(“3? es thereof. The three substituent

groups are J@@ﬁ! 'ndepgﬂ@@a&im&%%Céo%wuhemaamwo? alkflabRE S rakigioen,

substitute yl's, aryls, arylhalides, al koxy and halides. Preterably, the
three gr oupneta)re)mpietapemrdleﬁmt yvhsmhw&ﬂmdccfmhmaﬁtai B@fl—man actmtatm an mofivé cyclic

| ud h bsti t I d k d d
it ur es. { REPLET > BrBio retrodiends (e Sl air Ags PB4 0S4 at ors.
al kyl  gr oypsqaiRgy hR@ndxdis 20cte &4 Hfé&fﬁﬁ%hgﬁhl'ﬁﬁi%aﬁé ORB 2l alkyl® 20
carbon atons and aryl groups having 3 to 20 carbon atoms (includi ng

subst i t ut edugh ytl'lm)‘-'th?&b rbimiphest anamlaptylt plaminurge tgetuyp salaminuva, kgids thavi ng 1

or of or abl y. SIREP B co APRAhot prsclnially SofF b 87 AR Ry AR WE e, ary

groups. Mdtevikefced ahttivatdrd Catb Ubkia| actvafire hiveere tthé c ACEAtMEtOls it a
trisperfluorophenyl boron or trisperfluoronaphthyl goron [ 00541 Ionlc

st oi chi onetdibxdracarbyhbedibydrideoipmpledmy contain an active proton, sone

other cati 0[60@9':150(:' at ?ﬂevglﬁlﬁ()xagllét coﬂﬂ)tongﬁoﬁ%maﬁsegl ta%’avﬁ’tror %13&1115155':5? 2007

oligomeric aluminum compound represented by the general formula (R*-Al-O),,
which is a cy-clic compound, or R* (R*-Al-O),AlR*;, which is a linear compound.
In the general alumoxane formula, R is independently a «C,-Cy alkyl radical, for
example, methyl, ethyl, propyl, butyl, pentyl, isomers thereof, and the like, and
“n” is an integer from 1-50. Most preferably, R™ is methyl and “n” is at least 4.
Methyl alumoxane and modified methyl alumoxanes are most preferred. For
further descriptions see, EP 0 279 586, EP 0 594 218, EP O 561 476, W094/10180
and US Pat. Nos. 4,665,208, 4,874,734, 4,908,463, 4,924,018, 4,952,540,
4,968,827, 5,041,584, 5,091,352, 5,103,031, 5,157,137, 5,204,419, 5,206,199,
5,235,081, 5,248,801, 5,329,032, 5,391,793, and 5,416,229.

[0050] When an alumoxane or modified alumoxamne is used, the catalyst-
precursor-to-activator molar ratio is from about 1:3000 to 10:1; alternatively,
1:2000 to 10:1; alternatively 1:1000 to 10:1; altematively, 1:500 to 1:1:
alternatively 1:300 to 1:1; alternatively 1:200 to 1:1; alternatively 1:100 to 1:1;
alternatively 1:50 'to 1:1; alternatively 1:10 to 1:1. When the activator is an
alumoxane (rnodified or unmodified), some embodiments select the maximum

amount of activator at a 5000-fold molar excess over the catalyst precursor (per



WO 2005/ 095469 PCT/ US2005/ 002479 55 | oosely coordinated to, the remaining
ion of the ionizing conpound. Such conpounds and the |ike are described in
Eur opean publications EP-A-O 570 982, EP-A-0 520 732, EP-A-011bEB2987

EP- B1- 0@?89%095%§§W§P_ A-0 277 003 and EP-A- 0 277 004, aq’%@ﬂ“sg@g‘e’ t Nos.

5,153,1 01, 5,066,741, 5,206,197, 5,241, 025, nd
5,502,124 and U. S. Patent Application Serial No. 08/285,380, filed August
3, 1994, all of which are herein fully incorporated by reference. [0055]
lonic catalysts can be prepared by reacting a transition netal conpound

with an actjvataor,. such B(CBF6) 3,. whi ch upgon reaction with the.

yeir oty dBrel Eilatia s )T Be Brofeimed SHatD e ilia oSSR PURHRIER ani on,
such as [1B(S&BReyaioC )] '), which stabilizes the cationic transition netal
species generated by the reaction. The catal ysts can be, and preferably

are, prepd08t with lomin actavasersc@htiowensed uhéahbiaation wathca cormptvatds) or "

o S0, CORY ruP Bt pRaRe o dibdnvemufin: FE0eRr et dSte SEmAoRs an

act | vat o a6 TRQN fofe PHNI|BRF DR, ATPTIEC,F IR, | (IEPHNHITB(R RSSO uSed
this inv m tion, which

in the process o ention conprise a ca Is preferably a
Bronst ed @&i:i))ehp fi:€)[EH( Tedasi HCE)Dkbt ANHAHBICH:)dormpatlidwie acidic

non- coor di nati ng _ani on j ani is.relajively lLarge (;bul ky), . capabl e of
Crabi | 7 Hgee i g Blieby o BueRucSnpeSed B iEat Ao Ss
conpoundswREfueaMie RfthX2thes dheh ﬁé’in@ﬂmy‘!"hﬂuh&%ﬁné YhddiGéPNniorlaabE gt 0 be

di splaced by olefinic diolefinic and acetylenically unsaturated substrates
or ot her euwmodfied Lmethyl bakwoxenehand dummemsn alkylsi bech azrd trikisothitidle. Two

cl asses of, conpati Ite non- Lﬁrgoordi nati ng ani ons have been disclosed in EPA
277,003 aft #pd Emgd AWMU 1988: 1) ani oni ¢ coordi nation conpl exes

conpri si nmoed2pl ural it i @fthihi MEPEobE Cofl A GAVentiOR Vidl 85 lan ﬁﬁﬂiiﬂ'%nﬁi ed to and
shielding a central charge- bearing netal or nmetalloid core, and 2) anions
conpri si ngohiometia¢ petivatoic, mepbal omaionies skalices tHs(nckutyo ammaonivieteitakiscar bor anes

o0, o G BA Pheh o B AR o B TR 1 v 7
f ol | owi ngtrfspériubgbnaphithil BHorbel métAlloil pleehbr) poifhdisoeantedicibteidbokawi S base;
15 FEB 2ogn7ions (WO 98/43983), boric acid (U.S. Patent No. 5,942,459) or combination
thereof.
[0053] Examples of neutral stoichiometric activators include tri-
substituted boron, tellwrium, aluminum, gallium and indium or mixtures thereof.
The three substituent groups are each independently selected from alkyls,
alkenyls, halogen, subdstituted alkyls, aryls, arylhalides, alkoxy and halides.
Preferably, the three groups are independently selected from halogen, mono or
multicycelic (including Thalosubstituted) aryls, alkyls, and alkenyl compounds and
mixtures thereof, prefexred are alkenyl groups having 1 to 20 carbon atoms, alkyl
groups having 1 to 20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms
and aryl groups having 3 to 20 carbon atoms (including substituted aryls). More
preferably, the three groups are alkyls having 1 to 4 carbon groups, phenyl,
naphthyl or mixtures thereof. Even more preferably, the three groups are
halogenated, preferably/ fluorinated, aryl groups. Most preferably, the neutral
stoichiometric activator is trisperfluorophenyl boron or tnsperfluoronaphthyl
boron.
[0054] Ionic stoichiometric activator compounds may comtain an active

proton, or some other cation associated with, but not coordinated to, or only



WO 2005/ 095- 169 PCT/ US20051002479 56 H is hydrogen; (L* *-H+ is a Bronsted
acid Ad- is a non-coordinating anion having the charge d- d is an integer
from1l to 3. [00581 The cation conmponent, (L **-Hyd+ may incl {RIEEBR8ASt ed
aci ds "suolo 206s5/@sefoons or protonated Lewi s bases or redecimmsods@e2ise aci ds
capable of protonating or abstracting a noiety, such as an al kyl or aryl,
fromthe pre-catalyst after alkylation. [0059) The activating cation (L* 4-
-H) d+ may be a Bronsted acid, capable of donating a proton to the al kyl ated
transiti on netal catalytic precursor resulting in a transition netal
cation, i ntddsayngocadmmdl torshe oprenmHining , iophof pﬂimriommg con$pduyﬂ:]l uruchand

m xtures thereof, preferagbly anmonjuns of nethylamne, anilin

di et hyl arrPWBPOlmdétql?Qlﬂa‘?r?K% reglivgnibgd mmbiTanee) PabiERgs BRA, 570 982,

- trimethyl a%‘P”E 0 516*7% @ﬂd n,:\#é’meé %b@ﬂh'E%&-g%‘i%h@}ﬁ@? y.am ne,

pyri di ne, rorao i ne ni'tro it net i he,

phosphoni uﬁs?’ﬁr 004, fuid &I ﬂmebﬂBM‘dsné I%ri.ﬂﬂb@)WW$rﬂjﬁ)6&74larﬁd’)06 197,
- di phenyl pho hi ne, oxom uns from et hers such_as di net hyl ether, diethyl

ether, tet PeiydiZef 3iF-4090 20 Poab® 24 amds Bhv-uRatent draplisitiasy Seral Nech as
di et hyl thbgp)tggergg ﬁ&‘a %ﬁ%ﬁs@@yqrﬁa hLPRPEAGCH ﬁ@ﬂe&lﬁﬁiﬂ&%ﬁc&%ﬁ\%@?& The

activating cati be a noiety such -as s 1yropyl ium
car beni ums;reféﬁht@cenl unms and m xt ures pr ef erabl y carboni unms and

ferroceni urT@d nost preferably trip nyI calr?aonl um 100601 The anion
conponent AYSSInc udéo?lﬁo%"éa)ﬁ%{% ﬁemce | By TPAging+ o YSIURTeGH k is an

integer fraogy n#)&rﬁﬁh it ah Sic tblm ﬁﬂﬁr ?@%%3, O\?zlﬁcl?] dj‘JIQ:TI Hactiol LitPfhee! ement

selected fro 13 of t Per od| c enents, pre erabl y
boron or alhg:dloﬂumblealmghn@ (XS) oﬁt@mmﬁetmﬂ ymesal vpdipodad fdumsotgmhion suchbr i dged

R T e
hal osubsti b &arRYR"RE Bablibn. TR @'cﬁlﬁiy%ts SRHL, hd' B ey Rrd, %re%ar&a n at ons

with the proviso that in not nore than one occurrence iIs a hali
Pr ef er abl y actreattr Gpmporentd whidhnate donidyedngpoandts lor gqonmpsmam ng‘.—lbwcnerzo car bon

Lo, I GBSl ST Qe TS S0 SR ERSIREL 0

PCT/ USZOOS/IQ&E%ﬁzQ_
[0056] Compounds useful as an activator component in the preparation of
the ionic catalyst systems usexd in the process of this invention comprise a cation,
which is preferably a Bromsted acid capable of donating a proton, and a
compatible non-coordinating anion which anion is relatively large (bulky),
capable of stabilizing the active catalyst species which is formed when the two
compounds are combined and said anion will be sufficiently labile to be displaced

{ by olefinic diolefinic and acetylenically unsaturated substrates or other neutral

Lewis bases such as ethers, niitriles and the like. Two classes of compatible non-
coordinating anions have been disclosed in EPA 277,003 and EPA 277,004
published 1988: 1) anionic coordination complexes comprising a plurality of
lipophilic radicals covalently coordinated to and shielding a central charge-
bearing metal or metalloid core, and 2) anions comprising a plurality of boron
atoms such as carboranes, metallacarboranes and boranes.
[0057] In a preferred embodiment, the stoichiometric activators include a
cation and an anion component, and may be represented by the following formula:
(L**-H)a" (4%

wherein L*¥* is an neutral Lewsis base;



57 Exanpl es of suitable Ad- also include di boron conpounds as disclosed in
US Pat. No. 5,447,895, which is fully incorporated herein by reference.
[0061] Illustrative, but not linmiting exanples of boron conpol%ﬁEB\Zﬁth may
be used as an activating cocatalyst in conbination with a co-activator in
the prepd@adts®as¥? the i nproved catal ysts of this i nveRCIBIH2¢5E02479
tri-substituted ammonium salts such ¥s: trinethyl anmoni um

tetraphenyl borate, tri ethylamoni umtetraphenyl borate, tripropylamoni um
tetraphenyl borate, tri(n-butyl)ammoniumtetraphenyl borate, :
tri(tert-butyl)ammoni um tetraphenyl borate, NN-di methylanilinium

t et r aphenyHB®hydregem|, N- di et hyl ani | i ni um t et raphenyl bor at e,

NN- di met hy ) -2.,4..6- tri net.hylani li nium tetraphenyl borate, trinethyl anmoni um
tetrakis(p *%éﬁfd%?%?fggﬁ Iaj¥ orate, triethylamonium

tetraki s(pghipd h@p&@ﬁh&aﬁﬁ% ashving th HERAYE ammoOni um
t et raki s(pent afl uoroghenyl borate, tri(n-butyl)amoni um

t et raki s( péiraintegeoipmrytpPoor ate, tri(sec-butyl)amoni um
ot aki o( pORPRE | or oRREiohsSpibBentl & E6r Hah Mgt fBnsted acids such
tetrakis( p@mtpe&bﬂ@ro@p{mmbﬂe@omm, bR dop nediible ( Redist atids naplbik agif! i ni um

t etraki s(pentafl uorophenyl )borate, trimethyl ammoniumtetrakis-(2,3,4,6-
t et r af | uor pistanating obabsiaelingta metdty: suehmoasi anralkdtar akyls from the pregeataly st
tetrafl uorgphe Il borate, tripropylanunoni umtetrakis-(2, 3,4, 6-

tetrafl uor%%f’iﬁ I%tbo&ate, tri(n-butyl)anunoniumtetrakis-(2,3,4,6-

tetrafl uor pseny! ) borhé gctiveliimetdiidn((Let Hifl may DeodrBechseddd e, agdbse 62, 3, 4, 6-
tetrafl uorophenyl)borate, N N-dinethylaniliniumtetrakis-(2,3,4,6-
t et r af | uor B¢nREng R)PsePA tethe pikvlated ranpithan metal gatal iy preussqrresilingsin. a

511 GRS A S, IR e AR Bl o1

uor opneny ora trimne arnnmoni um

t et r aki s( psilyfliuue and plikiayds thaeol, ereftrai-gy AintdhiRnes WhHmethylamine, aniline,
tetraki s(perflugronaphthyl)borate, tripropyl amoni um, . )
tetraki s( pemathdasmgp mq@)ﬂ%@ﬁa%{mﬁyﬂeﬂﬂ%m giphspyiampngy, trimethylamin e,
t et raki s( pgf

tetrakis( pereﬁﬂgﬁ%%ggﬂg&%ﬁegﬁgﬁg?e’ Rﬁé%ﬁd#g{éﬂ%wpﬁ%%’ p-bromo

t et r aki s( pBiNidiraethppiiinby | ) peritad-&,NMitmetheatjinani | iphospirodinisEB 08d WO

2005/ 09546%6?}13( I/Jh%%% 1(1)1e5/ (t)r%%ggy%phosphine, and diphenylphosphine, oxomiuns froxm
ethers such as dimethyl ether, dieths/l ether, tetrahydrofuran and dioxane,
sulfoniums from thioethers, such as diethyl thioethers and tetrahydrothiophene,
and mixtures thereof. The activating cation (L**-H);" may also be a moiety such
as silver, tropylium, carbeniums, ferroceniums and mixtures, preferably
carboniums and ferroceniums; most preferrably triphenyl carbonium.
[0060] The anion component A% include those having the formula
[MHQ,,]"' wherein k 1s an integer from 1 to 3; n is an mteger from 2-6; n -k =d;
M is an element selected from Group 13 of the Periodic Table of the Elements,
preferably boron or aluminum, and Q is independently a hydride, bridged or
unbridged dialkylamido, halide, alkoxide, aryloxide, hydrocarbyl, substituted
hydrocarbyl, halocarbyl, substituted halocarbyl, and halosubstituted-hydrocarbwi
radicals, said Q having up to 20 carbon atoms with the proviso that in not more
than one occurrence is Q a halide.  Preferably, each Q is a fluorinated
hydrocarbyl group having 1 to 20 carbon atoms, more preferably each Q is a

fluorinated aryl group, and most preferably each Q is a pentafluoryl aryl group.



58 tetrakis(perfluoronaphthyl)borate,

N, N-di nethyl -(2,4,6-tsinmethylanilinium tetrakis(perfl uoronai)hit;re(é:g) bor at e,
trimethyl anmmoni um tetrakis(perfluorobiphenyl)borate, triethy a

t-et raki s(a { L LI<QRY phenyl)borate, tripropylammonium  pe1as2005/002479
tetraki s(per 0I uorobi phenyl ) borate, trk{n-butyl)amoni uni

t et raki s(perfl uorobi phenyl)borate, tri(tert-butyl)ani noni um

t etraki s(perfl uorobi phenyl)borate, N, Ndinethylaniliniurn

tetraki s(perfluorobi phenyl)borate, N N-diethylanilinium

t et raki I Ld 1 ni
totr aki o( pey PR ehr Bty ) a8loTpudd E L i bokiasbe b lLAFIY 2Bl | 11 U1
bi s(trifl uaienea4ndospivaieiilis hdlydheorpiraieet hatbiarbyoreifarendeet r aki s( 3, 5-
bis(trifluoronethyl)phenyl)borate, tripropylammoniumtetrakis(3,5-

bis(trifl udp%ﬂt hyI ) dﬂéﬁyﬂh)vﬁch“é%t lﬂflmn(gnemglp; ahbasan comPewds diidy 3, 5-

bis(trifl k 3, 5-
b1 S(t 11 1 uaPSRE R AEANGEL BhGualie b Biliitionwitn o BAAGRIAER) Bl 515
bis(trifl uqyrqumtmnl c)fplihem)qir).\baﬂrc&la%ystd\bﬂ‘tl’ﬂs; ﬁivbyﬂlﬁﬂaﬂelﬂ‘hsuhsutﬁteﬂr aki s(3, 5-

bi s(trifluoromethyl)phen I)borate NN- di_met hyl - (2,4, 6-trinet hyl anilinium
tetrakis(3 WP@PF’rﬁaF ﬁ!?%éﬁe %‘mﬂl%rt%ﬁ@heﬁﬂéoﬂﬁeal kyl amoni um salts

Ziuggcl gﬁ:ex&h ﬁ#onl um telt é@pﬁgﬁ%gé%afl&gﬁﬁféﬁﬁﬁ%%%or at eﬁt@ﬁﬁ&&%&?t gal ?gdsuch

as tri(o- ttﬂ(rycbmt@t)mpimmrmmtﬂaphafr@lbosdt@erttxeéﬂrumtgdpﬂmnymmorat e, tri(2,6-

di net hyl phenyl )pho phon et ra (pent af | yor ophenyl rate, tropillium

t et r aphenyl? B%?I%{FEY PW%WA"E‘E% HipHIPeletr ﬁ] 6{%)&0

t i pheny! PhasRlRRIittm idtfa Atpqwaa mbftb R estneulyRifibRgPheny! borate,
benzene(di azon tet ra ny orat’e,” trop

tetrakis( pelntra[ﬁheuplbomtae mah;:ﬂmlaatmmmn [trﬁﬂa}gals@aniaﬂnomphenyl)borate

t et raki s( pent uor ophenyl ).bar at e riphe hosphoni um .
Lot anl o Peoeiign H@f%ﬁr%l%%?a}t@uomnh%w@%gfqt%tﬁampyfémmomum

tetraki s( pegiratispeneftaoplenyDbdse; tr %Eﬂ?l BdthRAAHH UM

t et raki s(pent af | uorophenyl )borate, tro iumtetrakis-(2,3 ,4,6-

tetrafl uor dpttelﬂy(mmi@ﬂmrephwl)mwmﬁmbbnmm‘aﬂnl s-(2,3 , 4,6

tetrafl uoro at e sph um.t et rakis-(2, 3 4,6 15 FEB 2007
W0 2005/ cocaEk HetREASFeparb e M Rl atllih

tetrakls(pentaﬂuorophenyl)borate, N,N-di ethylanilinium
tetrakis(pentafluorophenyl)borate, N,N-diomethyl-(2,4,6-trimethylanilinium)
tetrakis(pentafiuorophenyl)borate, trimeth ylammonium tetrakis-(2,3.4,6-
tetrafluorophenyl) borate, triethylammoniwm tetrakis-(2,3,4,6-
tetrafluorophenyl)borate, tripropylammonaum tetrakis-(2,3.,4,6-
tetrafluorophenyl)borate, tri(z-butyl)ammonium tetrakis-(2,3,4,6-

—

tetrafluorophenyl)borate, dimethyl(zert-butyl)ammonium tetrakis-(2,3,4,6-
tetrafluorophenyl)borate, N,N-dimethylanalinium tetrakis-(2,3,4,6-
tetrafluorophenyl)borate, N,N-diethylanili nium tetrakis-(2,3,4,6-
tetrafluorophenyl)borate, N,N-dimethyl-(2 ,4,6-trimethylanilinium) tetrakis-
(2,3,4,6-tetrafluorophenyl)borate, trimethylammonium
tetrakis(perfluoronaphthyl)borate, triethylammonium
tetrakis(perfluoronaphthyl)borate, tripropy lammonium
tetrakis(perfluoronaphthyl)borate, tri(z-butyl)ammonium
tetrakis(perfluoronaphthyl)borate, tri(rert-butyl)ammonium
tetrakis(perfluoronaphthyl)borate, N ,N-dirnethylanilinium
tetrakis(perfluoronaphthyl)borate, N,N-diesthylanilinium



59 tetrafl uorophenyl)borate, triethylsilyliumtetrakis-(2,3,4,6-

tetrafl uorophenyl ) borate, benzene(di azoniun) tetrakis-(2, 3,4, 6-

tetrafl uorophenyl Yborate, tropilliumtetrakis(perfluoronaphthl®FbBraPe,

tri phenyl carbeni um tetraki s(perfluoronaphthyl)borate, triphenyl phosphonium ~

t et r aki s(Wwerdisweisenhapht hyl ) borate, triethylsilylium PCT/US2005/002479
t et raki s(perfl uoronapht hyl )borate, beWzene(di azoni um
tetraki s(perfluoronaphthyl)borate, tropillium

tetraki s(perfluorobi phenyl)borate, triphenylcarbenium
tetraki s(perfluorobi phenyl )borate, triphenyl phosphonium
t et r aki s( petrékisiedbioptraphthyhoeratee N, Nrdimethyl-€.4,§txrumethylanilinium)

tetraki s(perfl.uorgbi phen rat e, benzene(di azoni um

ot aki o pERPREGFIBIBERIY BBP Bl TR ARHRIT ot r aki 5(3, 5-
bis(triflug Bbﬁl}d%’lﬁﬁl‘{é i)%ﬁie‘?triétﬁ}l%ﬁﬁﬁhﬁ@r beni um tetrakis(3,5-

bi s(trifluoronethyl)phenyl)borate, triphenyl phosphoniumtetrakis(3,5-

bi s(tri f | ustrekmsfpayfiyopbiEpldnyhbomates friprmpdamhmlosiuny | | um t et r aki s( 3, 5-
bis(trifl et h I .and di [ tetrakis(3,5-
b1 o(tr1 11 ugraheerAYEHERY Bo e i GOR BB S, of or abl v, ¢ he i oni o

st oi chi one{e[rhﬁs@g;ﬂﬁ@@}gfﬂ)lggw)%@éj&ﬁ@ggﬁwl)aﬁﬁoh&&ndi met hyl ani i ni um

tetraki s(perfl udoropheny orate, i methyl ani |1 ni um

tetrati sgpenblua@ef sierthay miplyﬂl,n)rbbomteeN,N,-dxm&h' mtri]yllham : i ni umt Crakis(3.5
et raki s(perf]uoraobi phen rate , N di met.hyl ani i niumtetrakis(3,5-

bi s(trifl u@FB#E&’ﬁVf‘)%%H%"&B@?@%%N-ﬂr%ﬁ%‘ﬁ?ﬁ%ﬁ‘}‘beng um

tetrakis( pﬁ%&rﬁkﬂd@feﬁ'ﬂﬁﬁ&ibﬂér%yb%ﬁ%@ N,Nrdiﬂems}u@@sbﬁﬁhétﬁylamumum) _

tetraki s(perfl uorobi pheng; borate, 'triphenylcarbeniumtetral c.is(3,5-

bi s(tri fl utetrekstpeyflyqsokiphenybberates frimethylampianinm taitrhleaGuim :
tetra(perfluaragphenyl.) bor at 100631.1 nvention, cat,al yst precursors can al so
be acti vat é‘&aﬂﬁﬁ?{%@ﬁv&)&’?‘wﬁ?‘”@% QE@V %“%‘“%Fal&‘a i se non-coordinating
ani ons Conbﬁtﬂaﬂﬁ&oﬁﬁ‘tl@lljpﬁérﬁdjbb%e, tﬁizsfdpgmaﬂicﬁﬁurmédsldisgo@- These are

described in U S Patent Publication 2002/0058765 Al, published on 16 My
2002, and bisttriflperomesiydipbenyhiberate.dr(n-bytehammenivpe teitrkisPSn of a co-activator

to the catal re- . 41 .The .t erm " nNon-co | L ng ani on" (NCA)

means an a llsgtﬁhf’%é’g‘ eﬁg@i)g&%ibggag%r E;ﬁ’ 'tbggrg)é"trﬂoén%a %ﬁggﬂa’lﬁ%t al cation or

that does biafidum@netiyd)phie/bordid Bl 208imethMAnIin® Bdh@B(FET/ US2005/ 002479
bis(trifluoromethyl)phenyl)borate, N,N-diethylanilinium -tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate, N,N-dimethyl-(2,4,6-tximethylanilinium)
tetrakis(3,5-bis(trifluoromethyl)phenyl)borate, and dialky"l ammonium salts such
as: di-(iso-propyl)ammonium tetrakis(pentafluorophenyl) borate, and
dicyclohexylammonium tetrakis(pentafluorophenyl)borat €; and other salts such as
tri(o-tolyl)phosphonium tetrakis(pentafluorophenyl)borate, tri{2,6-
dimethylphenyl)phosphonium tetrakis(pentafluorophenyl Yborate, tropillium
tetraphenylborate, triphenylcarbenium tetraphenylborate, triphenylphosphonium
tetraphenylborate, triethylsilyhium tetraphenylborate,
benzene(diazonium)tetraphenylborate, tropillium
tetrakis(pentafluorophenyl)borate, triphenylcarbenium
tetrakis(pentafluorophenyl)borate, triphenyiphosphonium
tetrakis(pentafluorophenyl)borate, triethylsilylium
tetrakis(pentafluorophenyl)borate, benzene(diazonium)
tetrakis(pentafluorophenyl)borate, tropillium tetrakis-(2,3 .4,6-
tetrafluorophenyi)borate, triphenylcarbenium tetrakis-(2,3 ,4,6-

tetrafluorophenyl)borate, triphenylphosphonium tetrakis-( 2,3,4.6-



60 netal cation, but only weakly. An NCA coordi nates weakly enough that a
neutral Lew s base, such as an olefinically or acetylenically unsaturated
nmononmer can displace it fromthe catalyst center. "Conpati bl € FEB 2007

non- coor divft?‘%o?ﬂ%ﬁ@é ons are those which are not degradeg§osieiicadte ty when
the initially forned conpl ex deconposges. Further, the anion will not

transfer an anionic substituent or fragnment to the cation so as to cause it
to forma neutral transition nmetal conmpound and a neutral by-product from
t he ani on. Non-coordi nating anions wuseful in accordance with this invention

are those Ub@ifh@frEpHeR rhigl ﬁicdg/ﬁs_?{?libﬁzzt@t_rél\*ﬁeﬁ,3,4,%05i tion metal conplex
cation in the sense of "balancing 1{s 1onic charge at +1, yet retain

suf fici ent teadfludroghenyl)peatel bercdemgidiazemen) tebgkis2.814hp eni cal |y or

acetyl eni cal | y. unsat urat ed nonafger duri.n | ymerj zation. These types of
cocat al yst %8 TP&?EY @a@pEQQHE’é‘F Eetrglﬂéﬁe&ﬁ" r{aphéyylbq%tped to
tri-iso- butybhe@1dbdiiith ,tétfaHsﬁe?ﬁﬁMbn&%ﬂﬂﬂ)‘BHﬂe, Hﬁhéh)’iﬁﬁébh&hiﬂﬂ? num

triethylalumnusn or trine un num “['0065) I'nvention process also can
enpl oy cocaeahlipsiperfbopoapkibyYboratectriethytsdyliecmnpounds that are initially

neutral Lew s .acjds, but f cationic .netal conplex and a noncoordinating
ani on, or \é%e?%‘fa&’g&]%mn@p@%%ﬁgﬁteu?ﬁ?ﬁeneﬁ‘gﬁm'ﬂﬂ) with the al kyl ated
transition t@ﬁmak(tpeﬁmmpﬁth b&at! ﬁ&ﬁiﬂﬁ%ﬁtatrﬁki@@%ﬁﬁfbro%ﬁjmﬁ%ﬂﬂ%rhﬁ, formed from
the reaction of The cata ys¥ pre-cursor and the co- activator. For exanple,

tri s( pent af tripbemyptesbepiym tesrabiis(marfladrabiphenyl hotate, driplissnylpleasphanibydr ocar by
ligand to yjeld an jnvention. cat]joni rapsition netal conplex and

stabi | i zi ng‘eﬁBHE@B °ﬁ‘§¥?§?&yﬁﬁ?f8ﬁ:{;§gﬁisé¢ﬂ}&?o 427 697 and EP-A-0 520 732 for
i I'lustrati opgaldb(pRARAAIMRNI)PitREAbdRERI diggd@ny ompounds. Al so, see the

net hods and conpounds of EP-A-0 495 375. For formation of zwitterionic

conpl exes usirakis@arfluogdhigheayDbgrate, cepiboomigtakis@e>-U. S. Patents 5, 624, 878;
5,486, 632; and.5 527, 929 . [0066) Addi.tignal neutral, Lew.s-acids are known in
the art andﬁg&gﬁﬁgﬁﬁ&gﬁgh#ﬂgﬂ%ﬁg& ?&Fpﬂﬁark B HE te‘é?ﬁ‘%?ﬁ%/’mé' ligands. See in
particul ar bib@rifledrb@ethyDphéily®boRye, Biph¥nfiphddpasniamdetrakis(Mgr ks, "Cocatal ysts
for Metal -Catal yzed Aefin ol ynmerization: Activators, Activation

Processes, bifdrifeorgmethybrenyibprae. tredhdsilydivariepakis(36em Rev., 100,
1391- 1434 (3308 orbho PR ool 300RLOBRAR, EFTH) RRBBLA0R4 T 61

bis(trifluoromethyl)phenyl)borate.

[0062] Most preferably, the ionic stoichiometric acti-vator (L**-H)q" 4
is N,N-dimethylanilinium tetrakis(perfluorophenyl)borate, N, N-dimethylanilinium
tetrakis(perfluoronaphthyl)borate, N,N-dimethylanilinium
tetrakis(perfluorobiphenyl)borate, N,N-dimethylanilinium testrakis(3,5-
bis(trifluoromethyl)phenyl)borate, triphenylcarbenium
tetrakis(perfluoronaphthyl)borate, triphenylcarbenium
tetrakis(perfluorobiphenyl)borate, triphenylcarbenium tetrak-is(3,5-
bis(trifluoromethyl)phenyl)borate, or triphenylcarbenium
tetra{perfluorophenyl)borate.

[0063] Invention catalyst precursors can also be activated with cocatalysts
or activators that comprise non-coordinating anions containimg metalloid-free
cyclopentadienide ions. These are described in U.S. Patent Publication
2002/0058765 A1, published on 16 May 2002, and for the irxstant invention,
require the addition of a co-activator to the catalyst pre-cursor.

[0064] The term "non-coordinating anion" (NCA) means an anion that

does not coordinate to the catalyst metal cation or that does coordinate to the



[ 0067] When the cations of noncoordinating anion precursors are Bronsted

aci ds such as protons or protonated Lewi s bases (excl uding mater% or
reducible Lewi s acids such as ferroceniumor silver cations, OFER2RATi or

al kaline earth netal cations such as those of sodium magnesiumor lithium
t he cat alweteosogaer sor-to. - activator nolar rati o may BETARYOSAIIHG?

Conbi nations of the described activattdr conpounds nay al so be used for
activation. [0068] Wen an ionic or neutral stoichionetric activator is
used, the catalyst-precursor-to-activator nolar ratiois from1:10 to 1:1;
1:10 to 10:1; 1:10 to2:1; 1:10to03:1; 1:10 to5:1; 1:2 to 1.2:1; 1:2 to 10:1;
1: 2t 02: 1; et gBion; but.anly weakly.1 AnNGA tcoortiinates weaklyt encigh thatla 8eutal2: 1; 1: 3
to 3:1; 1:3 to,5:1; 1:5to,1:1; 1:5 tc 10:.1; 1:5tq 2:1; 1:5 to 3:1; 1:5
to 510 1. bevia vase bush g Oé%ftnéﬁ}lgtqrﬁf%%{w&}lyPaﬁa&af?teﬁmf&?&rlsrr Yol ar ratiois
from L: 1004#@addiPfrbin the ERaty dhtel; "EoRBatiileSRonteookdidBtikPanids hre 11 15 t0
15:1;1:10 tol0:1;1:5t05:1,1:2to2:1;1:100to0l: 1;1: 75t01:1; 1:50 to 1:1;1:25
to 1:1; 1: 18osowhich areindgt@egraddd th; neutrdlityoviienithe iniialtyofotmed cdmxidex o 2: 1.

[ 0069] Preferred actjvators and activator/co-acti.vator. conbi nations include ’
ret byl al unfSEaREo o eI SHLARS EaREer i RRGHESUGRUERL iy al unoxane wi th
di met hyl anghhédi Rldatibh 8 RABLaliiuPiPRRAMNALBAT RABitlh metal ,
tris(pentafltorophenyl)boron, and m xtures of trimethyl alum numwth

di net hyl aneémprivndand emeutral byeprodudt dmnothieenidn) B¥erat@rdmating anions
tris(pentafl ugr.ophenyl)bor . 007 In sone, enbodi ne .engi ng
conpounds gsregu &EE%F(WY ew?ﬁ&“éhﬂ&ﬁﬁ%’??@‘ﬁ%ﬁ@%&%‘? %‘?mﬂé}%ﬁ%a%@/% um or
boron al kytraga{maaneat Somisief sdtioRSn IRCRUEIHBFarR iy ifsaBAR /AR atb1 |t he gener al
formula RRIZ2 where J is alum numor boron, R' s as previously defined

above, andydaethinzufficienidapletide petyit Risplocernentdiyfaeethsfienicalinvat ent  ani oni ¢

| i gand such hal,pgen (Cl .. Br, | al koxi de : d .the |ike. Most

br of ot od reHEAPARebE e Eptermbs o B BN oo TRFeRPLt num
chloride, tédatalyses dduteyinits usd sbdidngdefd sueha@tr--ytlIaitq&miﬁurtbuwmﬂuamexyl al um num
trinmethylal um numand the |like. Preferred boron al kyls include

tri et hyl boplomimse.dvigngtiplemimyouids-hery] aluginye, Eethylslemssa®d nodi fi ed

al unoxanes,. i n i t hyl al unoxane and nodifi ed net hyl al unoxane. 15 FEB
2007 WD 23’5%%@%‘“%/ {JSZOOSI 002479 62 Support ed Czlt al ysts (00711 The
sol ubi I'i ty[gei65] nvent [nenta@i gyt apbear empld @chaWs: damipdudgsroeady

activator compounds that are initially neutral Lewis acids but form a cationic
metal complex and a noncoordinating anion, or a zwitterionic complex wupon
reaction with the alkylated transition metal compounds. The alkylated L nvention
compound is formed from the reaction of the catalyst pre-cursor and the co-
activator. For example, tris(pentafluorophenyl) boron or aluminum act to abstract
a hydrocarbyl ligand to yield an invention cationic transition metal complex and
stabilizing noncoordinating anion, see EP-A-0 427 697 and EP-A-0 520 732 for
illustrations of analogous Group-4 metallocene compounds. Also, see the
methods and compounds of EP-A-0 495 375. For formation of zwitterionic
complexes using analogous Group 4 compounds, see U.S. Patents 5,62<1,878;
5,486,632; and 5,527,929.

[0066] Additional neutral Lewis-acids are known in the art and are
suitable for abstracting formal anionic ligands. See in particular the review article
by E. Y.-X. Chen and T.J. Marks, "Cocatalysts for Metal-Catalyzed Ole £in
Polymerization: Activators, Activation Processes, and Structure-Activity
Relationships”, Chen. Rev., 100, 1391-1434 (2000).



preparation of supported catalysts. To prepare uniform supported catalysts,
the <catalyst or catalyst precursor preferably dissolves in the chosen
solvent. The term "uniform supported catal yst" means that th& E&B2004t, or
the catalygt, &,r,@g sor and the activator, and or the agdiwahes wabal yst
approach uni orm |str| bution up on tge support' s accessible surface area,
including the interior pore surfaces of porous supports. Sone enbodi nents
of supported catal ysts prefer uniform supported catalysts; other

enbodi ments show no such preference. [00721 I nvention supported catal yst
systems mayody) Pr epaneskditie dons B nBAboRibAfl dtforl frediiRRE hle BbAGd

coordi nati on catal yst systens, effective -neaning " that the catal yst so

pr epar ed camdbeuq]nsasqbrdtons al plgtnmtedzhemgs bnsemkyluémgma'ug) ojreédumblet n a

< het er ogenoys proc cat al yst precur.sor tlvat ctlv tor if
noeded ol ea S ERERA r@ﬁamyﬁw&ﬁva%%@ﬁéaom Srhacid
si mul tanem&g{l(y ss[lgpz&ﬁoﬁyof%'aﬁl esibhRA®r At paiRY, atafysﬁfifélcﬂﬁgr—qu an

* appropriate sorf vent such as tol'uene may be sti rreé; t he support

mat eri al f @ctidated molteratio may Hfﬂ)EI.I’IYSTatIO TRembortibnsaf th¢ deseribad amwatoay be great er

t han the pore vol une ofl t gg.gort but sonme enbodinents limt the total
sol uti on v&PUREUHETRY 3'#h e‘ﬁ 3280 -m a gel or slurry (about 90%to 400

% preferahpyggibout I0RPHDUNRS orlH3BirR S HOMEIR)activatBeis Bsed, e 1S optional |y
heated from 30-200 'C during this tine. The catalyst precdrsor may be added

to this nm xawhst-pecersenslo-attivator mcdaxlrambisefrcmﬂvl@rto lils lellﬁjbdjbeidl i0n t he

previ ous ste ut i I an be
filtered, Qnds ﬁﬁfﬁ?égﬁolio 'S S(S)B|]l gﬂnfk 83 %tﬁl"ygtln%i( Itirr]s sol uti on.
Simlarly, 5Be; 19 gLure 1Yo mwmwmldrmet@ 3arml Tio®g; Wetkh1a; ¢3la] yst
precursor solufion. The Tresulting catalyst mixture is then Stirred for 1

mnute to 10:hdire,2: hrid5 tmélch:ﬁab)’islt,l lite lel. Ehé‘heﬁatﬂbfékﬁfécﬁrﬁwﬁptme sol uti on

and vacuum d d or |o \ Q74]

Al ternati véf Va?rﬁg‘)l@%{ géﬁé goﬁ) ﬁgngse%?\;a]t f%nlé iéoﬁbl ned in

sol vent to Fsor;m tsakut; |101mto1ilwep 1t9® JUPPDEd 2:151 ad@ﬁm landsthel; mxture is
stirred for 1 minute to 10 hours. The total sol ution vol une may be greater

than the pdrd teol:link2do k:hel:38ppbidi 1:186e 1dokd tadpodihiont:§; 1: i(?r’i‘i’t2 Llhe total 15
o 2007 A SOV BRaEETLISRIRT AR SR g o (ot
100- 200% ofinélaée peothglalioherm®y, médified ntthylalihgxadehixtegs dfal

methylalumoxane with dimethylanilinium tetrakis(pentafluorophenyl)borate or
tris(pentafluorophenyl)boron, and mixtures of trimethyl aluminum with

dimethylanilinium tetrakis(pentafluorophenyl)borate or

tris(pentafluorophenyl)boron.

[0070) In some embodiments, scavenging compounds are used with

stoichiometric activators. Typical aluminum or boron alkyl components useful as
scavengers are represented by the genera! formula R*JZ; where J 1s aluminum or

boron, R is as previously defined above, and each Z is independently R* or a

different univalent anionic ligand such as halogen (Cl, Br, 1), alkoxide (OR™) and

the like. Most preferred aluminum alkyls include triethylaluminum,

diethylaluminum chloride, tri-iso-butylaluminum, tri-r-octylaluminum. tri-n-
hexylaluminum, trimethylaluminum and the like. Preferred boron alkyls include
triethylboron. Scavenging compounds may aiso be alumoxanes and modified

alumoxanes including methylalumoxane and modified methylalumoxane.



solvent is renoved under vacuum typically at anbient tenperature and over
10- 16 hours. But greater or lesser tinmes and tenperatures are EOSSi bl e.
[0075) The catal yst precursor may al so be supported absent th& &EBi208f or;

in that %g@gosog}opsg@cti vator (and co-activator if needed}c*/?,s%%ﬁlzﬁ%) a

slurry pr l'iquid phase. For gxanple, a solution of cata

precursor may be mxed with a support material for a period of about 1
mnute to 10 hours. The resulting pre- catalyst mxture may be filtered from
the solution and dried under vacuum or evaporation al one renoves the

solvent. The to %C tg)?t ﬁilgyst-precursor-sol ution volume may be greater than
t he suppor upp e-J61UNe, but some enmbodiments linit the total solution

vol une bel mpyripat neeReshblailityosfhverdih catalyst ?k%&&sélﬁiamﬁvs €rGn® 88y 0 to 400
/o, preferably about 100-200% of the pore volune). [0076) Additionally, two

or nore di preparation efgupporsed eatayis. sloy prepang unidornpsuppetedeatalyetss dime suppor t
using any of .the s ort net hods. di.scl.osed abgve. Likew se,, t or nore
acti 8at o)r/sc%?ly%‘?r 8%5&9%?8?“3%?%%5% ?’\?ﬁ\(ﬁs "ﬂ&f’ haseh %?i‘éeﬂ}%’ n(glﬁe}tl)g(f%’gnsame
support. [ G@ifbimSuppRRid@atPstimBaistthed the SHAPQ! iSthebRaly¥Ppreaksyr agdpr i sed of

polymeric or refractory oxide materials, each being preferably porous. Any
support matherctvaternand ortbe aetivalesk caipdy i approatheunifore distabuteon ehanthd mis

suitable for se in.this inventi.on. .Vari aus .enbodi ts select a porous
support  nasippilE Sedsiohlé el 0 R RS REE SRR o BofiShs O Gan ¢
chl ori des, sifpbrt¢ X8Rt EmbORARAS dfFuFHrRdicHRLARERP iRt SippBetdd material s
such as polystyrene polyolefin or polyneric conpounds or any other organic

support nat#&alyes; ahes enthedimends stgpnpo s re8pe.s sel ect inorganic oxide

materi al s € SUpPPQLL.. erigl s ingl udi Goup-2, -3..-4 -5 -13, or
-14 netal @@#‘Et al | o?rare%g%(iﬁgéeu?.po %dn%a{@%%&%}%%'ﬁ%ay%%&re&%m{Wealg%{t al yst support
mat eri al s hRtHod @fde@vestolsupport athedodadintidnl cutd pet Byetdias, effdetivel tahing Xt ur es.
Ot her inorganic oxides nmay serve either alone or in conmbination wth the
silica, al thetthgcatelystsq prepargd aen bauseiersigomerizingrms Polymerizngiolefinyi r coni a,

and the |1 ke, he s ACLAETOHE!aph o SHEMBS IRAIDL bLIdige and i i | ar

clays mmy also s&rve as a suppor is’case, e support can optionally

doubl e as héwied aoithbiakevemtpaqsepdrt niiytbeadded incim@lordetorvat or may al so be
used. 15 FEB 2007 WD 200',/095469 PCT/ US2005/ 002479 64 [00781 The support
materi al n¥WansoERr eat ed by any nunber of net hods.

[6073]) By one method, the activator, dissolved in an appropriate soL vent
such as toluene may be stirred with the support material for 1 minute to 10 Ihours.
The total solution volume may be greater than the pore volume of the support, but
some embodiments limit the total solution volume below that needed to forrn a gel
or sturry (about 90% to 400 %, preferably about 100-200% of the pore voluane).
The mixture is optionally heated from 30-200 °C during this time. The cata lyst
precursor may be added to this mixture as a solid, if a suitable solvent is em ployed
in the previous step, or as a solution. Or alternatively, this mixture can be filtered,
and the resulting solid mixed with a catalyst precursor solution. Similarly, the
mixture may be vacuum dried and mixed with a catalyst precursor solution. The
resulting catalyst mixture is then stirred for 1 minute to 10 hours, and the catalyst
is either filtered from the solution and vacuum dried or evaporation alone re moves
the solvent. -
[0074] Alternatively, the catalyst precursor and activator may be

combined in solvent to form a solution. Then the support is added, and the

mixture is stirred for 1 minute to 10 hours. The total solution volume may be

greater than the pore volume of the support, but some embodiments limit the total



For exanpl e, inorganic oxides nmay be cal cined, chemcally treated with
dehydroxyl ati ng agents such as alum num al kyls and the |ike, or both. [00791
As stated above, polyneric carriers will also be suitable in 1aEEBR88Ace

with the {RysoihRise see for exanple the descriptions in p/8SbbaRiEy and

U S. patent 5,427,991. The nethods di ggl osed may be used with the catal yst
conpl exes, activators or catal yst systens of this invention to adsorb or
absorb themon the polyneric supports, particularly if nade up of porous
particles, or may be chem cally bound through functional groups bound to or

in the pol ¥6R#ion ¢HRISbeld W AR hedded @n tdrRa Edloakisy (8Bt DeYsto By vhave a
surface area of from 10-700 nR/g, a pore volunme of 0.1-4.0 cc/g and an

aver age pamréfetablysabout H0-2¢0% 06 the porSuelamebofensinting,dbe wstdual surface area
. of 50-500 n® a_pore volume of 0 .5-3,.5 cc Qr _an. aver age rticle size
of 20-200 moNEpHErEBsloknTesSlomy i oL iR SaShopBinY SAEF%BE 1o/ o o
pore vol ung 6afoutl. Bt goetdt/ d lestdtdindds AMQERPEatubRlrd foRibld, ze of 30-100 m

I nvention carriers typically have a pore size of 10- 1000 Angstrons,

al t er nat i vd0§730- 500 talystrprecuisormag 850 Ra gapnasied absapbthejactivai@mt i on

catal ysts ar neral | y.. Si he.s r | oadi ng | evel of

70 200° m o ERE, e st SR FE Al U SRR o iR s

al ter nat el Vigtft %Qis&‘: Esoa@hte, @kokidibalby sitalpsigfedussti niE beGhixed Qfithsol i d
support; or 40-60 mcronoles of catalyst precursor Fer gram of support. But

greater or supperemaiesialifos apgyiodef abnay 1pimye el ]Ilicmi%- esyting pgnount of solid
a5t G5B, 16 R BB Ao 052

| nvention c st's can Dbe su gas-p urry

pol yner i zatdvaporaién Soheremdes i soBREE Che hstale talysiSpppakdr-soRitibads are known
for catalysts in the olefin polynerization art, particularly
al Unoxane- at¥ymamay begxeagryhanthe gupposiseasevelymecbyt semegmbofimeaist i on' s

br oadest prlg-ﬁﬁ?Bé%gta?@&gﬁ&%ol%@%@io%v thf'a‘és'lw‘%ded: @' fohth % éﬁ%ﬁ%%g@d 5, 227, 440.

An exanpl e orted 1onic catalys appears irr U. S. Patent
5, 643, 847 &% WRHEBYD TG 4blgd abeuti 106-200%pal the potearoluyme)t f ecti ve net hod. A bul k
or slurry process usig .Lhi invention'éf suppor.ted netal conpl exes

1

activated wOlPblal unoxafdtie Iy Ve @ogoretifareRl Aakalest PESYRPIIR® Pubber as
e e PR A SRS Ao BRI Y0
i nventi on' sLikewik,ytsto arynsdre astivaBos br an activator and co-activator may be placed
on the same support.
[0077] Suitable solid particle supports are typically comprised of
polymeric or refractory oxide materials, each being preferably porous. Any
support material that has an average particle size greater than 10 um is suitable foxr
use in this invention. Various embodiments select a porous support material, sucke
i as for example, talc, inorganic oxides, inorganic chlorides, for example
magnesium chloride and resinous support matenals such as polystyrene polyolefia
or polymeric compounds or any other organic support material and the like. Some
embodiments select inorganic oxide materials as the support material including
Group-2, -3, -4, -5, -13, or -14 metal or metalloid oxides. Some embodiments
select the catalyst support materials to include silica, alumina, silica-alurnina, and
their mixtures. Other inorganic oxides may serve either alone or in combination
with the silica, alumina, or silica-alumina. These are magnesia, titania, zirconia,
and the like. Lewis acidic materials such as montmorillonite and similar clays
may also serve as a support. In this case, the support can optionally double as the

activator component. But additional activator may also be used.



pol ynmers and inorgani c oxi des may serve as supports, as is known in the art.
See U. S. Patents 5,422,325, 5,427,991, 5,498,582 and 5, 466, 649, and
international publications WO 93/11172 and WO 94/ 07928. MonoHeFEB 2080831 In

a preferred enbodi nent the catal yst conpounds of this invention are used to

pol yrrer i 280309548 eri ze any unsaturated nononer or mBREAERWS 0P er red
nononers include C2 to C100 ol efins, YPreferably C2 to C60 ol efins,
preferably C2 to C40 olefins preferably C2 to C20 ol efins, preferably CZ to
Cl2 olefrms. In sone enbodi nents preferred nonomers include |linear, branched

or cyclic alpha-olefins, preferably C2 to Cl100, al pha-ol efins, preferably C2
to Cho al PHE8bI ef i ndhe ﬁ%@pér%ﬁgialeza%emtre%%ﬁ&gw bz obmstidspl y 27t o

C20 al pha- ehebiible, iFELEC 8Bl iy Lo (el Aok ticlRa ofiye o red ol ef i

nonomers nmay né or“nore o ene, ptopy tene, pentene, hexene,
hept ene, odtignigoxyimingngents sietenaludibdacskels add tdetliky) @dntlene- 1,

3-net hyl pentene-1, 3,5,5-trinmethyl hexene- 1, and_5-ethyl nonene-1. [0084] In
anot her emb¥f%ent t Ke spsdabere.gobynerccaraersiwilljalso be suidile iver of one or

more |i ”ea%o%?ﬁE@R&tﬂ?ﬁe {Pertfn3E f8f E:gzlr}ﬁg%lglth@&eggl-?ﬁtfaoffr{)% 95156 to C30 ring

containing o I NS or conbl natr ons capabl’e eing polynerized by
ei ther st ensd iR pafents 4271900 NTd wethodpdntlosel may bd ystisvittRhochialysl , as used
herein, refers to noponers that favor the f'ormation of jsotactic or

syndi ot act CEMBEKSAAFINAHEHOTAIRE Sy Stems o fiyInverhwde geiarh prabsaity) yst (s) .
100851 Pre i o = I ni ng
monomer 5. oo R SRR o, Pl 1FnBle BRH S Re BT oF

aromat i ¢- gmeaypechermatially bgundthragh fencompl greepalound ssor ke pslgmet | C
structure, preferably fromone to three, nore preferably a phenyl, indenyl,
f1 uorenyl, cg?m?\apht hyl noiety. The aromatic- group-containi ng nonomer

furt her cofpgefes at theaiby SElYRUAIES bty JOUBLE Aot PR 7DD af ter

pol ymeri zation, the aromatic structure e pendant from the polyner
backbone. Tiféy, aporeatdlemepdUp-£0nt/giand ag ameragerparticta yize of 1 kSO0 pen. subst i t ut ed

i th one or, nore_ hydrocarbyl gr s i ncl udj t not ljmt Clto CdO
\z,ivi kyl grou §’?neﬁ8’&’|°¥1“6%§ ct Q\g"rgéjﬁ%é'ﬁ‘!éan‘fg @aﬁ@@ﬁﬂ%ﬁ%ﬁ Vﬂjévadgch‘%'grfed to form
a 15 FEB 2Q0jg, or a%gn%‘éé g%éﬁ%iﬁgﬁwmomé%nﬁfédinﬁéﬂgsé&wct ure.

Preferred aronmati c-group-contai ning nononers contain at |east one aronatic
structure apyfecdest afd 08-400 Inyvism i noad velusieatfi0n8-3.Orpoigeand arPaveragsul ar | y

. particle size of 30-100 um. Invention carriers typically have a pore size of 10-
1000 Angstroms, alternatively 50-500 Angstroms, or 75-350 Angstroms.
[0081] Invention catalysts are generally deposited on the support at a
loading level of 10-100 micromoles of catalyst precursor per gram of solid
support; alternately 20-80 micromoles of catalyst precursor per gram of solid
support; or 40-60 micromoles of catalyst precursor per gram of support. But
greater or lesser values may be used provided that the total amount of solid
catalyst precursor does not exceed the support's pore volume.
[0082] Invention catalysts can be supported for gas-phase, bulk, or shurry
polymerization, or otherwise as needed. Numerous support methods are known
for catalysts in the olefin polymerization art, particularly alumoxane-activated
catalysts; all are suitable for this invention's broadest practice. See, for example,
U.S. Patents 5,057,475 and 5,227,440. An example of supported ionic catalysts
appears in WO 94/03056. U.S. Patent 5,643,847 and WO 96/04319A describe a
particularly effective method. A bulk or slurry process using this invention's
supported metal complexes activated with alumoxane can be used for ethylene-
propylene rubber as described in U.S. Patents 5,001,205 and 5,229,478.

X

L



preferred aromati ¢ nononers include styrene, al pha-nethylstyrene, para-
al kyl styrenes, vinyltoluenes, vinylnaphthal ene, allyl benzene, and indene,
especial |y styrene, para-neth) :styrene, 4-phenyl-I-butene ant BFB007

benzene. W@aRShesn aromatic cyclic group containi ng nMopEREESeR8s@ SO
preferred. These nononers can containggip to 30 carbon atons. Suitable non-

aromatic cyclic group containing nononers preferably have at | east one
pol ymeri zabl e ol efinic group that is either pendant on the cyclic structure
or is part of the cyclic structure. The cyclic structure nmay al so be

further sulgdditoshByl thyse R0Eeseds SUR s MWESh@GAY QXAlydispsiitas SBEH as, but not
limted to, Cl1 to C10 al kyl groups. Preferred non-aromatic cyclic group

cont ai ni ng pehmureans inprgantecxiddsmydycigriecis SHpP1s, &4 inkhewys intheraan eSee

& et hy oy ol ST e a0t SOy P At AR O AERGe
S- et hyl nordyBi®siens BA@OBNINGT BT Wene4/0%9280r opyl nor borrene,
5- butyl yl nor bonene, 5-pentyl norbornene, 5-hexyl norbonene,

5- hept yl nor bor nene, 5-octyl norbonene, 5-nonyl norbornene, 5-decyl norbonene,
5- phenyl nor@or nene, vi nyl nor bonene, ethylidene norbornene, 5, 6-
di met hyl nor SRURES 5, 6-di but yl nor bonene and the |ike. [0087] Preferred

di ol efin nypgsmrs usehdlpréfrtbmbbdinRAL the BataR&l dthgpoaAds ofhelr ocar bon
structure,nqusgerably Cfto C30, having at Ilggst two unsaturated bonds,

wher ei n at iheension aigaised yppelsimierize gpligomeripeanihenseiwatedtopomesorar e readi | y

i ncorporated_into I r by either reg cifli I
non- st er eospeci i e %rgge{%eﬁeﬁﬂ%?e_rs 1r'tlgﬁl|d§%’[33é ﬁ e r°§egfn3’f ey ﬁéfo 8 diol efin
nmononer s beylsflsegeeatly Onto @, polafisymeRrbhe0s ORI, frefe@ablfTsony|

nmononers). More preferably, the diolefin nononers are linear di-vinyl
nonomer s, rfeselefings by some embeiments praferadigongpeminrluds 13was hrapemedt ons.

mnorers, T i o . S Bredhedt oms. |
hopt ad ene. " SR BRo R RER A Bl e R A e R B G BT e

dodecadi enealplia-dlefsdpefiarabletCad €;aslphnslefinnpriasildiGne Cagxplitesladimne,
hept adecadi eng, oct adecadi ene, nonadecadi ene, i.cosadi ene, hepei cosadi ene,
docosadi enePreferablisuigi (en @lphaglstinse &sefeasrbolefa mopepsidnan ke opdiacosadi ene,

TR i e R S e e L S
1, 6- hept adi degene, dodecant, denethglpedtefe-hohadihylyentehed, 3 dectoheahdhexene-
1, 10- undecaﬂiagglg_,ethly,lnloln-egg_q.ecadi ene, 1,12-tridecadi ene, 1, 13-
[0084] In another embodiment the polymer produced herein is a
copolymer of one or more linear or branched C; to Csg prochiral alpha-olefins or
Cs to C3p ring containing olefins or combinations thereof capable of being
polymerized by either stereospecific and non-stereospecific catalysts. Prochiral,
{ as used herein, refers to monomers that favor the formation of isotactic or
syndiotactic polymer when polymerized using stereospecific catalyst(s).
[0085] Preferred monomers may also include aromatic-group-containimg
monomers containing up to 30 carbon atoms. Suitable aromatic-group-contairaing
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 polymerization, the aromatic structure will be pendant froam
the polymer backbone. The aromatic-group containing monomer may further be
substituted with one or more hydrocarbyl groups including but not limited to C; to

Cip alkyl groups. Additionally two adjacent substitutions may be joined to form a



tetradecadi ene, and | ow nol ecul ar wei ght pol ybut adi enes (Mv | ess than 1000
g/nmol). Preferred cyclic dienes include cycl opentadi ene, vinyl norbornene,

nor bomadi ene, et hyl i dene norbornene, divinyl benzene, dicycl opEnt&8i2eRé or

hi gher ring containing diolefins with or without substituents at various '
ring podYP2WAYISHEN088] Non-limiting exanpl es of prefer PEHUBHOAROUAS at ur at ed
mononers useful in this invention, Particularly with group 4 and 6 netal
conmpounds, include nitro substituted nonomers including 6-nitro-I|-hexene;
am ne substituted nononers including N-nethylallylamne,

N-al | yl cycl opentyl anine, and N-allyl- hexyl am ne; ketone substituted

nonomer s i k8 s}mc;/tge-nBteﬁ&ﬂed\armmlq@an@pn@m% mopPMPTs qeatagh leaghd

5-h -2-Qne; i L.ngl udi i,
2. 2- ai met i Ao RRAT anfin? HARhUC A R LI TARERLE SRR hSG FUEUED, o
hept adi enaprefetle@ @fsthatiUhGiontert Ridlude ReR@Tes alphs-nethylgydnkygar®l cohol ,

7-octen-1-0|, 7-octene-1,2-diol, 10-undecen-|-ol, 10-undecene-1, 2-diol,
2- et hy! - Rlkylserenes,olinyltokieaesa vinylngphihalenerdlyb bengeneand ulslsne.t ut ed monormer s

i ncl udi ng 4- - -2 2= Qi [ 3d10 -

di met hyl -4€§Rg‘§51§’-55et§‘[ﬁl‘g’[‘%§‘]“8%k rEhe, algnerii %?ﬁ@hgﬁﬁ%f‘@ﬁ’e‘é@é‘?al . but adi ene
nmonoxi de, [DO86jepOXY - Nopafodiaic tyclicaitovy céhtalaii@nBononiers afudicy - 5- hexene,

2-met hyl - 2-vi nyl oxi rane, allyl glycidyl ether, 2,5- dihydrofuran,

2- cycl openpréfered o dhessmgnoaess saareantain up fad hesthomaems; Ssiable apat

8- met hoxyogt - |- o u W)Y i.ncl ygi | Iyl disulfide;
acid and %é?lgtrlgs %lsct %‘Eﬁ@&%@@b@g}e@%%{r%y g%‘?ey#?%dgg%r?ed, vi nyl acetic
acid, 4- ppslymenidblaslefnic grolipdharas biyller pepdant emdieccyalit dirudarbepisenoi ¢ aci d,
trans-2, 4- pentadi enoi c acid, 2, 6-heptadi enoic acid, nethyl, acrylate, ethyl
acryl ate, PateLthggyslic siwetreathe eycligstpuctue mAyaalw beprihse Ftltt!teéébfd, met hyl
nmet hacryl a I t K tidh; hac at - yl
met hacryl a{)rge: mﬁ{‘/ %3%9@%‘%3%345‘25@’%@ ,btugig&e{tllwclzu{a?éfoaé E:c%lt -aer%l/ gmglg%'er,
non- 8- enoi Brefered nomtdiythatisdyelic gaaptcbataadngimonmaers-thfludayl ester, dodec-|

| -enoic aci d thyl ester, pi oni ¢ aci d undec-|0- enyl ester,

dodec- 11:eﬁ‘83’]g$%48 ?i‘ag?ﬁﬂ}‘?yl%’g[q%ﬁen&n@’ﬁi‘ﬂ??’ﬁ%}fé‘ﬁo%? ePbrdroxy acryl ate;

si | oxy cong.aja i ur 1 ts xy silane, and
trimethyl uﬁgig?!dlﬁglog%%gﬁéﬁégggK%Ttg?k?ﬁ%%eg%ﬁxzrzogg%hg’r bor nene nononers
15 FEB 200vinyMxBagsii) 2668 eRE T ShO e a0e4i29 5 @thylnorbbmeng §-

5- b - 2- boni trjl - b - 2- b | dehyde, 3-
nor bonenc. BOBKPRRRRRE. 5Y oy RS REty TR BRGNS e FAFISEREPE: ¢ aci d, 5-

5-heptylnorbornene, S-octylnorbomene, 5-nonylnorbomene, 5-decylnorbornene,

5-phenylnorbornene, vinylnorbomene, ethylidene norbomene, 5,6-
dimethylnorbornene, 5,6-dibutylnorbornene and the like.

[0087] Preferred diolefin monomers useful in this invention include any
hydrocarbon structure, preferably C4 to Csp, having at least two unsaturated bonds,
wherein at least one, typically two, of the unsaturated bonds are readily
incorporated 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, octacosadiene, nonacosadiene, triacontadiene, particularly



nor bor nene- 2, 2, - di net hanol , ci s-5-nor bonene-endo- 2, 3-di car boxyl i ¢ anhydri de,
5- nor bonene- 2- endo- 3- endo- di net hanol , 5-nor bor nene- 2- endo- 3- exo- _di net hanol ,
5- nor bor nene- 2- met hanol , 5- nor bor nene- 2-ol, 5- nor bor nene- 2-yl 15 BEB2APE,

1- [ 2- ('5- ne.2-yl)ethyl]-3,5,7,9, 11, 13, 15- T/US2005/002479
hept acyc%@% ﬁg(’rg\t acyclo[9.5. 1. 13" 945" i 5.17' 13] oct ggi {UOS)%%RE, 247

2- benzoyl - 5- norbonene, 2-acetyl-5-norbonene, 7-syn
met hoxynet hyl - 5- nor bor nen- 2- one, 5- norbonen-2-ol, and
5-nor bornen-2-yl oxy-trinethylsilane, and partially fluorinated nononers

et uding Ba0RLLyged nORIENBnldoidrels Tofrdicne (08 FBIANALORYNY! et her,

2,2, 3, 3-te uor o- non- 8- enoi ¢ acl ester,

t et raf | uor ae2adidnel 1 20-2ntlefathe UQt Ddoddcadiesn | IOxyideidiempeR U3 f onyl fl uori de,

acrylic acid 2,2,3,3,4,4,5,5,6,6,7,7,8, &? 8- pent adecaf | ugoro-octyl ester, and
1,1, 2 2- tetradecadiere, and Jow molecular weight polybutadienes (Mw less than 1000

tetrafl uor gr{l%l‘oﬁ.l Pleféndd il dichp bRl WPlBsERRTic 2R AiontdBanesul fonyl | vor

ide. [008 an e ment herein, € process scribed herein is used
to pr oducecaormddigenehylifenanyprboimdneedinmyibeezenel disydepentdicne ofPr ef er r ed

ol igonmers .i.nclude oligoners qof any C2 to C20 olefins, preferably C2 to Cl2
al pha- ol ef it ,err%§?mﬁ‘P€¥€é1[l%9ﬁ9s W‘%@éﬁé‘ﬁ"é’u gﬁ?‘i‘%‘i"‘ﬁ@“@(‘ﬁ?i‘@ﬂ%, propyl ene and
or butene %o%itioﬂ%.epar ed. A preferred feedstock for the oligonerization

process is ‘the alpha- olefin, ethylene. But other al pha-ol efins, including
but not |irf00688] to pNyylimiting exathpleshipefaredplaraimauiacednenbradrone or

conbi ned with_ethyl ene. ,Prefer,r?d al pha-ol efins include a y_C% o 40
al pha- ol ef i Weluh reisaYnjioBRprien f1ly Wi SEIUBHLAN BEfhooTpRQPgh. 4t V‘Seany C2 to
Cl2 al pha- C}h&ﬁ;s/ stiffi&f fbRdhets ‘?ﬁé?%di §Jggﬁ¥-‘?@1¥ &RCamRdubditiege, most

preferably et ene. D enes may be In the processes described herein,
pref er abl y rabmineersimelydingi Mmasthylabylames, Nl-alydcyslopentylaonibe, mad Noallyli t h

mono- al pha ol efins. [0090] |. referred. enbodi t. the process descri bed
ner el n my v e Kb ORD R Bt e Eiog MY ihERie BFT e pur poses
of this i nyptdeRifead L&eh1286M8 aldBBY RisAbAitEERH HonTRersTRYuSRBP! | se two,
three, four or nore different nononer units.) Preferred pol yners produced

her ei n i nclaggdeinhddpotthyiet-peienal opulegylenis alsehydey and 2. fdimathyl-3,6mononers. I n
DTl e R e 5 B e MR LR B) AR 12 12
t he pol ymer7-b&ee- NorawsIOl (- dRdeceh- 151N 1I-BRRcorie- B2IRGID Dok a3 -BitenNLAPY| ene. I n
anot her enbgzgtiaﬂgcggxifi? Sndp (())1‘| e¥:hn§ rsuliasiitl.?tecclz ?n%(r)ul)r%remr; rin&&%é i-’-l-shieg-gS-enyl-Z,2~
dimethyl-[1,3]dioxolane, 2,2- dimethyl-4-non-8-enyl-[1,3]dioxolane, acrolein

dimethyl acetal, butadiene monoxide, 1,2-epoxy-7-octene, 1,2-epoxy-9-decene,
1,2-epoxy-5-hexene, 2-methyl-2-vinyloxirane, allyl glycidy! ether, 2,5-

dihydrofuran, 2-cyclopenten-1-one ethylene ketal, 11-methoxyundec-1-ene, and
8-methoxyoct-1-ene; sulfur containing monomers including allyl disulfide; acid

and ester substituted monomers including acrylic acid, vinylacetic acid, 4-

pentenoic acid, 2,2-dimethyl-4-pentenoic acid, 6-heptenoic acid, trans-2,4-

pentadienoic acid, 2,6-heptadienoic acid, methyl acrylate, ethyl acrylate, ters-

butyl acrylate, n-butyl acrylate, methacrylic acid, methyl methacrylate, ethyl

methacrylate, ferr-buty] methacrylate, #-butyl methacrylate, hydroxypropyl

acrylate, acetic acid oct-7-enyl ester, non-8-enoic acid methyl ester, acetic acid

undec-10-enyl ester, dodec-11-enoic acid methyl ester, propionic acid undec-10-

enyl ester, dodec-11-enoic acid ethyl ester, and nonylphenoxypolyetheroxy

acrylate; siloxy containing monomers including trimethyloct-7-enyloxy silane,

and trimethylundec-10-enyloxy silane, polar functionalized norbornene monomers



et hyl ene and one or nore of any of the nononers |isted above. In another
enbodi nent the polyner is a copol yner conprising propyl ene and one or_nore
of any of the nononers |listed above. In another preferred enbbIFRBRO0T he
honopol ymers or copol yners descri bed, additionally conprise one or nore
di ol ef i n WOAYIIARIE, preferably one or nore C4 to CA0 diPSITEFS295/002408911 | n
anot her preferred enbodi nent the pol yWer produced herein is a copolyner of
et hyl ene and one or nore C3 to C20 linear, branched or cyclic nononers,
preferably one or nore C3 to Cl2 linear, branched or cyclic al pha- ol efins.
Preferably_ the polymer produced herein is a copol yner of ethylene and one

or nore of mshusingg merbopuanereca:bentrdad norbaaree-21eeprozakdehyds, éne, nonene,

d , dod - net hyl. t -1 - et hyl ne- ..

S het 11 nivras by SRS oo ME e ReR BB A6id. &l ohexene.
and 4- met hybhbelenborme BmethhR 981-5LibrBaiatieendares Aidaesh-eme adhymide, t he pol ynmer °

produced herein is a copolynmer of propylene and one or nore C2 or C4 to C20
| i near, br amsheanere-2-pude-3-endodinethanol pr-aobpmishs-2amdodi-exmre C2 or C4 to Cl2 |

| i near, branched or.cyclic I -olefins. Preferably.the mer produced
herein is IIE%E"?JTP?PI%PX%P meB?'%B@?‘ﬁ?fb"‘a 'Ho%’ﬁgjei}?' i g‘“ﬁfboé?ﬂ@gé%le, but ene,
pentene, haxane,1- -R6®orrRA¢-2R8)ethylPRSITES,1U¢seRe, dodecene,

4- et hyl pent ene- 1[?‘83 nmet hyl penfyg)ne;n},)5 and ;3,5 5- trinethyl hexene- 1. [0093]
I n a pref ehepiacysiipsaiyirentacyeln®. hbillymbr ~Pprodissastdoxance?henzoyd S5- honopol yner of

nor bonene qr.,a co r, Of rbo e _an ubsti tuted notbornene,

el udi ng BBRFER R Ao r R o e e B R PPea” enbodi ment
the copol ymBitonttasrbl, Aed sheFiren-28T6 - SighediyldiRas tandaktdig% of a first
nmonormer and up to 50 nol e% of other nonomers. [00951 In another enbodi nent,

t he pol yneflugtnged mesomenoodhdiag hppafluosed diegeng pdglehd . 2sd- f rom 40 to 95

mol e% pre | 9 1, e9 eferabl yv. 60. l e,%,_and a
conononer fﬁeﬁ@?gﬂ o lfg&lgr '%’%T’g t%éﬁﬂu%%cr ég}é §pern é*ceagé%%gﬁﬁ?%bﬁh ’2m)l e% nore
pr ef er abl y tafafluorodd-( 10| 26P4etrafl Gord-okb- 7RmBl o9 éthadfou o/ M6 acrylic

PCT/ US2005/ 002479 70 _ternmpnoner present, at fromO to 10 nole% nore

pr ef er abl yaFlld@n%’@b.?’5‘a4=§=555:%47§}§=S'R?B?aée‘iﬁﬂéf)’é‘r%ﬂ)ﬁsﬁﬂst%‘d?,l,bﬁii’e% 100971 In a
preferred ?éﬁﬁ%bfﬁg.@-t(lﬁ !3’.?2,?»,5f4§4—0&9ﬂ196¥6—rdee-@r@fy'lo%&?-eﬁﬁﬁeﬂlfonyl fluoride.

[0089] In an embodiment herein, the process described herein is used to
produce an oligomer of any of the monomers listed above. Preferred oligomers
include oligomers of any C; to Caq olefins, preferably C; to C;; alpha-olefins,
most preferably oligomers comprising ethylene, propylene and or butene are
prepared. A preferred feedstock for the oligomerization process is the alpha-
olefin, ethylene. But other alpha-olefins, including but not limited to propylene
and 1-butene, may also be used alone or combined with ethylene. Preferred
alpha-olefins include any C; to C4p alpha-olefin, preferably and C; to Cyalpha-
olefin, preferably any Cs to Cy» alpha-olefin, preferably ethylene, propylene, and
butene, most preferably ethylene. Dienes may be used in the processes described
herein, preferably alpha-omega-dienes are used alone or in combination with
mono-alpha olefins.

[0090] In a preferred embodiment the process described herein may be
used to produce homopolymers or copolymers. (For the purposes of this
invention and the claims thereto a copolymer may comprise two, three, four or
more different monomer units.)} Preferred polymers produced herein include
homopolymers or copolymers of any of the above monomers. In a preferred

embodiment the polymer is a homopolymer of any C, to C; alpha-olefin.



nore of any C3 to C8 |inear branched or cyclic al pha-olefins, including
propyl ene, butene, (and all isoners thereof), pentene (and all isoners
thereof), hexene (and all isonmers thereof), heptene (and all1%E6Re2P87

t-hereof), “@gﬁﬁ'ﬁ'}ﬁ&e (and all isoners thereof). Prefer rlg(?i” kRSl Ncl ude

propyl ene ene, 1- hexene, 1-oct ene, cycl opentene, cycl ohexene,

cycl ooct ene, hexadi ene, cycl ohexadiene and the |like. 100981 In a preferred
enbodi ment the conmononer conprises one or nore of any C2 to C40 |i near
branched or cyclic al pha-ol efins (provided ethylene, if present, is present

at 5 nol e% ?feférgﬁlzﬁlae %@?h‘éﬁs%&ﬁ@dlﬁg&’of%ﬁﬂzﬁ’%ﬂﬁgx?g’hoﬂl%ﬁjgg/?er OPent ene,

hexene, hep ene, ene, nonene, ecene, ecene, ecene,

hexadecene, plgyRie elicandiesr 2eibednerh e dyeads apepilaticetsmprigi@di ene,
nonadi ene, decadi ene, dodecadi ene, styrene, 3,5, 5-tri rret%yl hexene- 1,
3- et hy| penttiieng andiong,ei movend a0y ob thepnonapeary Bted abnveneln asgtherycl ohexene.

00991 | . ' ' f
any G2 1o oHIor Reht e OB TER boblfmb SRR RTR GRS 85 %E: byt e
i f  present any of the @smbinedd lisledabor¥ O actles)prefemned erdbstimentybene, propyl ene,

but ene, pentene, hexene, heptene, and octene, nonene, decene, undecene,
dodecene, heRapRlyEsEs orpgpalyMmsredespabedy pdchidonally sompriahene YaneiEdi ene,

oct adi ene, ' ' ] st

055 t11 mer T g aonopfee RRUEREy SRERANL €10 CRLABEMES  cne. 1

cycl opent adij@9¢] and ¢yahahepeaferrefl @mbodinehntha pplyaice preticedrhadinnieat t he
pol ynmers descri bed %b further conprjse _one or nore dienes at up to 10

wei ght % pr EPRUEBELLO ﬁﬁ@%@fﬂ@&rﬂlﬁe Cadt Grorlonean, bemehedwneyeliog? to 0.5
i ght % { . 4: i 0 t he total
wel ght % even,, ﬁgsbgfe érﬁﬁl?@ln)é o i3 Cﬁga élz%me}s&ebﬂa@gl@dpdg%@gl‘ri’c %ﬂgﬂeﬂ e tola

wei ght of the co Ition. I'n sone erbodi'nent$ ss of diene is
added to t helefinky Beférablyitbanpolpmef prodbted hedfin ppneapolymharse ethyletandbl y or 300

ppmor |ess. In other. enbqdi r’rgnts at | east 50 m of diene is added to the
bol yner | zat PBHOT BRIPTERIFis, H%P%,Peawn%ﬁﬁanﬁ “TpPYeNe BORYS: 2007 WD
2005/ 095469 d?&ﬂé,%@@é(e?@%ﬁl?ylp%r&exgefi,Bﬂﬁéih?vﬁishﬁﬁe-ﬁ’! D6 8SeRRhARLAAL- | nvention

cat al yst conpl exes are useful i ynmerizin unsaturated nmononers
convent i onall} gyckepsniene.ot-methylayslapetighé, syenbexsat.aing Aeuethylelyglobexenat i on such

NG MG T e N A T S e
nor e NMDNONBLSpAY LI Yrap 186k Al dHeQsH Uk e PR loY TR ko CHNIRREr, branched or cyclic
monomers, preferably one or more C; or C4 to C2 linear, branched or cyclic
alpha-olefins. Preferably the polymer produced herein is a copolymer of
propylene and one or more of ethylene, butene, pentene, hexene, heptene, octene,
nonene, decene, dodecene, 4-methylpentene-1, 3-methylpentene-1, and 3,5,5-
trimethylhexene-1.
[0093] In a preferred embodiment, the polymer produced herein is a
homopolymer of norbornene or a copolymer of norbornene and a substituted
norbormene, including polar functionalized norbornenes.
[0094] In a preferred embodiment the copolymers described herein

comprise at least 50 mole% of a first monomer and up to 50 mole% of other

IMONOMETS.
{0095} In another embediment, the polymer comprises:
[0096] a first monomer present at from 40 to 95 mole%, preferably 50 to

90 mole%, preferably 60 to 80 mole %, and a comonomer present at from 5 to 60

mole%, preferably 10 to 40 mole%, more preferably 20 to 40 mole%, and a



catal ysts may be supported and as such will be particularly useful in the
known, fixed-bed, noving-bed, fluid-bed, slurry, solution, or bulk
operating nodes conducted in single, series, or parallel reattbE820000102]
One or nore reactors in series or in parallel may be used in the present

i nvent i orWOEhES/9546Asi ti on netal conpound, activator and REHER2pEYWEF8d,
co-activator, may be delivered as a s#ution or slurry, either separately to
the reactor, activated in-line just prior to the reactor, or preactivated
and punped as an activated solution or slurry to the reactor.

Pol ymeri zations are carried out in either single reactor operation, in

whi ch nonortermomeres po¢asptat fram A1ty 30 mode’oymoos preteratdy fiovw®.5ito S ople%nal

scavenger, and optiona dif.igrs are added continuously to a single
reactor or IPW%’@%%%W 15@6’?&8{%& ation, in which the above conmponents are

added to egghoff two RBa pRfGrddRRMBIARert IROEE: Bibrothed 86hfiSses b€ ofat al yst
conponents can be added to the first reactor in the series. The catal yst

conponent mene oflasy (hdo 4adingan byapahe or exicoalgha-oliefins, indudingrpropgiene,bei ng
added to first reacti.on and, another co { to other.reactors., In one
preferred e‘?‘}‘zﬂ}ﬁ’ F?éﬁtaflf 15?‘??8”31’%%@1%&&? @r@]aj&sp{?ﬁfs herF?lﬂ’tlf‘Fém?ee@B or in the
presence of aIDisBinkbR théREHORdptéHcithE Mg isomehathetedd) Bnd bAi&leUdhd al) Rblgtene-cyclic

ol efin and ethyl ene-al pha -ol efin-diolefin) elastoners of high nol ecul ar
wei ght and thensof)c Pyefemed mmnomersincivde propytenedl butene,zi-hexenéid -ecdenel yst s of t he

gas into a SCREYCDE DEgene s aehe i aRrRE el B R R it ur o

thereof W tjppogiher MORPABFeFerredt@hboBhERIRE omBibM& conplises dielof Wedrk zat i on
diluent in which the catal yst suspension is suspended. Typical ethylene

pressures wilanyle thdimbinear] brapehedpopcliquphe-olsoing Gosvidehsthplene.tifie

pol yneri zation di.l uent .t er.at,ur i |1 L ypical be etween -10 and 160 C.
The proces spfe%eﬁ?gt}% PEFY ag gp %?}F 4 X %Gi%s"si tlri'ﬁl'fl%g_g £ %@%e‘?ﬂ?@?%}&ge’t ubul ar
reactor, orpdidR, héidhe PR amidictRENcHefE, deleRe uth@sefd, doflecens,al | el . See 15
FEB 2007 2005/ 095469 PCT/ US2005/ 002479 72 the general disclosure of

U.S. pat ent hexaderenpdnuadipney bepadigne pheptadienec perdadiens gctadipne, ngpadiegnt s ar e

i ncor porate . refer f.0 £ PL n%rl /ey | j rogesses,
ionic acti vgetcgérﬁseﬁg‘r@ dgébe e %tg%\ﬁ/%%#,%ﬁ%%th o%eﬁgéy%b%mf eélgilh\%enti on
cat al yst cofiphyigentns-1G apcibpentaiiche, adi syictbhakene.or can be mixed with ot her
known pol ynerization catalysts to prepare polyner blends. Mononer and
catal yst sell82® on al [basreiorsdfamnbodinent the HOTISTCARRIBES one or more

of any C, to Cyp linear, branched or cyclic alpha-olefins, (provided ethylene, if
present, is present at 5 mole% or less), including ethylene, propylene, butene,
pentene, hexene, heptene, and octene, nonene, decene, undecene, dodecene,
hexadecene, butadiene, hexadiene, heptadiene, pentadiene, octadiene, nonadiene,
decadiene, dodecadiene, styrene, 3,5,5-trimethylhexene-1, 3-methylpentene-1, 4-
methylpentene-1, cyclopentadiene, and cyclohexene.

[00100] In a preferred embodiment the polymers described above further
comprise one or more dienes at up to 10 weight%, preferably at 0.00001 to 1.0
weight%e, preferably 0.002 to 0.5 weight%, even more preferably 0.003 to 0.2
weight%, based upon the total weight of the composition. In some embodiments
500 ppm or less of diene is added to the polymerization, preferably 400 ppm or
less, preferably or 300 ppm or less. In other embodiments at least 50 ppm of

diene is added to the polymerization, or 100 ppm or more, or 150 ppm or more.
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condi tions anal ogous to those using individual catalysts. Polynmers having
increased MAD for inproved processing and other traditional benefl ts
available frompolynmers nade with mxed catal yst systens can'? h&B8 2987

achi eved. @9dfRdpbsseeneral |y, when using invention catal ystsuspasbiaw arly
when they are imobilized on a suppor#i, the conplete catal yst systemwl |

additionally conprise one or nore scavengi ng conpounds. Here, the term
scavengi ng conpound neans a compound that renoves polar inpurities fromthe
reaction environnment. These inpurities adversely affect catalyst activity

and st abi | i Pyly mrifition Pdocessesi fyi ng steps are usually used before
i ntroduci ng reactl on conponents to a reaction vessel. But such steps wll

rarely all omﬂl\ﬁﬂymarl Aavémien Qﬂ,taﬂmg@mﬁl%?ﬁgﬁfsmﬁu @@é’rm@ﬂrﬁglbconpounds

Normal 'y, the rlzatlon stil,l use anount s
of scavengl%rﬁa‘ﬂ)' dﬂ%om‘fréﬁ‘i %fylgow,totuﬁger% &’ %a&)ﬂiﬁ%gnd will be
an or ganonefsi khezizaG OADRIHNE s%lﬂﬁ&naéiuﬁrﬁ GpRbER; At K gﬁ@»ﬂ%@ﬁ%a' l'ic compounds of
U S. Patents "5, 153,157, 5,241, 025 ancf V\DA—91/ 09882, WO A- 94/ 03506,

VO A- 93/ 14182y mexizatiewn akypigal lwone 5r oong ransitiemmetal qorapmpdeeas of meraude

triethyl al riet an Ium t hyl

al unoxane, %{Iés{ﬂo ag?r}]tsﬁnd qnerfg‘ﬁ%?fg?norg%}f r% %ﬁ-cﬁﬁtg‘%‘?%‘yaﬁ" H‘fenlﬂon}([mirh(r;@ S'Q}s/cavengl ng
conpounds haital@tsikaK e ¢ C})p@&e@aﬂd a$ bueBavillgdaaralkly ussfib il the UeRity connect ed
to the nmetal or nmetalloid center usually mnimze adverse i nteraction with

the active Hueckibpdimorngrhsdeduidrrad u@llél‘fy,tﬁoi‘étoﬁyﬁfél’lﬁk absrating wodesnor e
preferably, %H# @eflgr@@Lf@%nésu%pg%‘éll%lrrlaa -butyl alumnum tri-iso-prenyl

al um num an ong- Charn I Hear ituted alum num conpounds, such

as tri-n- he{@ﬂlunl]um NUDhe b:rmofan@sétws lﬂhmﬁsrwm p&hllélimhay bt@edlgaké al um num
When al unoxane is used as_the activator, any excess over . that needed for
activation RCFENBNGRENGe Thedransitioagnetplromparng, @ﬁfavat@wxdéﬂ@nﬁgqm@énpounds nmay

2005/ 065455 PR HOEIRORRODS G 26y B AR RHRE el Y Ry e P 200

met hyl al unoxassor, @d&hr&tdl&ﬁh]lﬂ{e@(xﬂfgﬂi)aﬂ}othelreaca(r;ﬁrgjré’ac(tmaed hubpeppedraglan= pfp =
C6F5). [00107] In tel'ens of ¥rr§)‘r§ densi]E t he pol yners_ capabl e of
producti on PFHVaieLen bk tiEy 9, REACERT; PRISMCREHINES RRAUAIAIE ElST t 0 about

0.95, pref eﬁlﬁght reaf:t’bpﬂbé}aégn aﬁfgout BYbinfet Yea Jta_ygacttﬁagr@ 0. Pol ymer

nmol ecul ar wei S can range 00 Mh to abo 2,000, 000 M or
gr eat er. Mohaowdtar, owaogahtscavenger and optional modifiers are added continuously to a

single reactor or in series reactor operation, in which the above components are
added to each of two or more reactors connected in series. The catalyst
components can be added to the first reactor in the series. The catalyst component
may also be added to both reactors, with one component being added to first
reaction and another component to other reactors. In one preferred embodiment,
the pre-catalyst is activated in the reactor in the presence of olefin.

[001 03] Ethylene-alpha-olefin (including ethylene-cyclic olefin and
ethylene-alpha -olefin-diolefin) elastomers of high molecular weight and low
crystallinity can be prepared utilizing the catalysts of the invention under
traditional solution processes or by introducing ethylene gas into a slurry utilizing
the alpha-olefin or cyclic olefin or mixture thereof with other monomers,
polymerizable and not, as a polymerization diluent in which the catalyst
suspension is suspended. Typical ethylene pressures will be between 10 and 1000
psig (69-6895 kPd) and the polymerization diluent temperature will typically be
vetween -10 and 160 °C. The process can be carried out in a stirred tank reactor

or a tubular reactor, or more than one reactor operated in series or in parallel. See



di stributions can range fromabout 1.1 to about 50.0, wth nol ecul ar wei ght
distributions from1l.2 to about 5.0 being nore typical. Pignents

antioxi dants and other additives, as is known in the art, WB%Bé’QQEd to
t he polyner. Gas phase pol ynerization [00108] Generally, in a fluidized gas '
bed proce¥e 2usedsdkowr produci ng polymers, a gaseous str BERUSHNRFA#247hg one or
nore nonomers i s continuously cycled2through a fluidized bed in the
presence of a catal yst under reactive conditions. The gaseous streamis

wi t hdrawn fromthe fluidized bed and recycled back into the reactor.

Si mul t aneously, polyner product is wthdrawn fromthe reactor and fresh
mononer i sthagdemtal diselopiiged U hepatet priiti 2A8donpensrad proogSeenniiisions.eAllnpl e U. S.

Patent Nos, 4,543 399, 4 58 0,.5,02 0, .5,317, 0 52,749,

5, 405, 922, ACUPSEISER ‘ﬁ%"rﬁ%%%ﬂ;’ff gr%%@g«e PEXEOTERS Y’B?{aiag?%ess, 228 al | of
whi ch ar epx%uéshés 1580 aRRY AR Und s DsdAVed BAEEGRFSUNEs [ 00109] The reactor
pressure i'n a gas phase process may vary tromabout 10 psig (69 kPa) to

about 500 wmg4]( 3448 ThRaRventionatalist gompestiersan be 08duisiyiduaBpor kPa) t o
bout 500 3448 t h f f bout 200

?18?9 kPa) ‘X’J(gg ﬁ@rEﬂf‘ﬁr@g}?’%ﬁg‘lo@%@%ﬁ%&F%?%"]Yaﬁm?ﬁe rangep{):‘g

from abOUtbl%ﬁ@s Q@Ioﬁoﬁa%? 314(1 kitaysttsRlceRON hlISR O pH§ir 61%f}é-ﬂrelﬁgﬁ}lon [AR$10] The

reactor tenperature in the gaS phase process iy vary from about 30 Cto
about 120G;onshtimer aalogotis to mwnﬁmdmdmlabtamsmmlmerﬁbmng preferably in

the range of fr 70 Ct 110 C, an st referably in.t range of
from about’ “‘fffaﬁf%tw 1@8@"6 A Brcﬁ?‘fﬁtﬁ n fét}‘?ﬁ%ﬁ ad’ﬁl lﬂ%nm ty

pol yet hyl eﬂenﬂp% k9 196dd WRA niiked EAR g&@gs&:ﬁfmﬁﬁ &ludie atBietaPi cal |y between
70 and 105 C. FEB 2007 WO 2005/0 9 PCT/ US2005/ 002479 74 [00111] The

product i vi &0185] t he &angrallyt when @anauwmgygatelwﬁsm@tlgé@bpwh@ethexyst emis

i nfl uenced b t.h referred nole
ﬁ Z?m%%r%‘?p p%et yI I%F%atgfiﬁy?yé; rec%dl{‘]%ﬁljf et hylene, is

per cent of AR
from aboutccaﬁpﬁge&sbcsmheremeﬁm d§0H@1|&0ﬂiErterﬁﬁ§ch*J@dgni§ essure is in

the range of from about 138 kga to about 517 kPa, preferably about 517 kPa
to about - ¢@BEoURHameits a¢prapwind yhat semovesalarigpyrifies fforg ke repctiva

R e ﬁ‘?ﬁ&%@?@a"‘%g%?%f?%??%taﬁ’éﬁ%‘%ﬁfﬁiéﬁ? Sy Teacior

utilized i Typiogllyprmsidping steps are usually used before introducing reaction

components to a reaction vessel. But such steps will rarely allow polymerization
without using some scavenging compounds. Normally, the poljfmerization
process will still use at least small amounts of scavenging compounds.

[00106]) Typically, the scavenging compound will be an organometallic
compound such as the Group—13 organometallic compounds of U.S. Patents
5,153,157, 5,241,025 and WO-A-91/09882, WO-A-94/03506, WO-A-93/14132,
and that of WO 95/07941. Exemplary compounds include triethy] aluminum,
triethyl borane, tri-iso-butyl aluminum, methy] alumoxane, iso-butyl alumoxane,
and tri-n-octyl aluminum. Those scavenging compounds having bulky or C4-Csy
linear hydrocarbyl substituents connected to the metal or metalloid center usually
minimize adverse interaction with the active catalyst. Examples include
triethylalurminum, but more preferably, bulky compounds such as tri-iso-butyl
aluminum, tri-iso-prenyl aluminum, and long-chain linear alkyl-substituted
aluminum compounds, such as tri-n-hexyl aluminum, tri-n-octyl aluminum, or tri-
n-dodecyl aluminum. When alumoxane is used as the activator, any excess over
that needed for activation will scavenge impurities and additional scavenging

compounds may be unnecessary. Alumoxanes also may be added in scavenging



invention is capable of producing nore than 500 | bs of polymer per hour (227
Kg/ hr) to about 200,000 | bs/hr (90,900 Kg/hr) or higher, preferably areater
than 1000 | bs/hr (455 Kg/hr), nore preferably greater than 1t0 6682084/ hr

(4540 Kg/‘pb% 0s/084es nore preferably greater than 25, 000p&pgkioshoklie300
Kg/ hr), sti ? nore preferably greateg than 35,6000 | bs/hr (15,900 Kg/hr),

still even nore preferably greater than 50,000 |bs/hr (22,700 Kg/hr) and
preferably greater than 65,000 | bs/hr (29,000 Kg/hr) to greater than
100, 000 I bs/ hr (45,500 Kg/hr), and nost preferably over 100,000 Ibs/hr (

45,500 K9/ BidntitikOFih IthePROUatBRS e BN ARAhPERERRIRS mﬁ%@@p)@& he process

of the invention include those described in U S. PAtent 627, 242,
5, 665, 818 Bipfp):5(peryesmervhe tEpdpdah publ i cations EP-A- 0 794 200, EP-A- 0O

802 202 an ;. B- 634 421 all . of ich are herein fylly.incorporated by

ref erence. ﬂ{(ggl}.M] I ?P?H&SWZPOB'!’%?%P%‘E” g?PoQPBY‘ﬂﬁrﬁtcaP#ée %g?r_ﬁ'ﬁ%{zmé?st emis in
liquid foRfoMiice thelifNnRfbC 88h tanES flohPaliRe 0RBAS Bb& R ACI N hrdflleMya resin
particle | ean zone. For information on how to introducé a Ii th d catal yst

syst em i nt &rom §.Buta?.23dmbreiprefrrhlyiigk §%@t0.9530. i Redymer palecilet weigbwrazone,

pl ease see US 5, 693 7 Lch i.s | r ted by r ence herein. Slurry
phase pol yhEf %%??“%%‘ﬁ@j’ﬂﬁ‘%ﬁf’ F?{;’(bg@ﬂ@:@? PE%‘F%/tBﬁe%ﬁﬁ? W@lﬁ}i‘éral ly
operates baiwRRiohs & r on Sotk TOSRNBOE JU.ESP RolRNBE weibhy PSi g to 735
psig, 103 kPa to 5068 kPa) or even greater and tenperatures in the range of

0 C to abodistriirgios from b2 gbaboyt 5.¢bemgendre fpicah, Pgnsudy entéadants andol i d,

parti cul at e pol r is formed .in, a liqui I rization diluent nmediumto
whi ch rono ra%(fgﬁ‘é%n%ﬁa}owﬁhﬁ% gy g%*“&%é@ SPH005/ 095469
PCT/ US2005/ 002479 75 catal yst are added. The suspension including dil uent

is intermttently or continuously renoved fromthe reactor where the
vol ati | e cérasarhene polymerizsdioar at ed from the pol yner and recycled, optionally

after a di g4 tion,sto the. .or.  The .l qui I | oyed in the
ol yrrer i zatd e ciehgiattyom A RAGHAK ek BB R HishoR) TSR, ™4 Car Bon
atons, pr efpelyaddry, agzabdons s ireamalokaiviing bhe or fidth roh@HRk oy eshtisheushyd be i quid
under the conditions of polynerization and relatively inert. \Wen a propane

medi um i s G¥elad trenghmlwddzadhed)in hrorisprara pbe catalysiundenesepléect i on di | uent
cri tical gty Ei%éé Fhe P iR Ss WIERTARRRbY th@ nRRAADed Bha AybEEPUL aNe

mediumis enplo
back into the reactor. Simultaneously, polymer product is withdrawn from the

reactor and fresh monomer is added to replace the polymerized monomer. (See for
example U.S. Patent Nos. 4,543,399, 4,588,790, 5,028,670, 5,317,036, 5,352,749,
5,405,922, 5,436,304, 5,453,471, 5,462,999, 5,616,661 and 5,668,228 all of which
are fully incorporated herein by reference.)
[00109] The reactor pressure in a gas phase process may vary from about

f 10 psig (69 kPa) to about 500 psig (3448 kPa), preferably from about 100 psig
(690 kPa) to about 500 psig (3448 kPa), preferably in the range of from about 200
psig (1379 kPa) to about 400 psig (2759 kPa), more preferably in the range of
from about 250 psig (1724 kPa) to about 350 psig (2414 kPa).
[00110] The reactor temperature in the gas phase process may vary from
about 30 °C to about 1 20°C, preferably from about 60 °C to about 115 °C, more
preferably in the range of from about 70 °C to 110 °C, and most preferably in the
range of from about 70 °C to about 95°C. In another embodiment when high
density polyethylene is desired then the reactor temperature is typically between
70 and 105 °C.



[00116] In one enbodinent, a preferred polynerization technique of the
invention.is referred to as a particle formpolynerization, or_a slurry
process where the tenperature is kept below the tenperature % FRRi20R7t he
pol ymer goes into solution. Such technique is well known in the art, and
descri beWQ WoHB15469 nst ance U. S. Patent No. 3,248, 179 whREHUS203/¢1247p

i ncorporated herein by reference. Tht preferred tenperature in the particle
formprocess is within the range of about 85 C to about 110 T. Two
preferred polynerization nethods for the slurry process are those enpl oyi ng
a loop reactor and those utilizing a plurality of stirred reactors in
series, paffll1dl, orThoprbiduativipne thteatabist olNcatalystispstemrig agaaphﬂses of slurry
processes |nclude ontl o ) Ioo or sti ﬁd t ank ocesses. o, other
exanpl os GPSEM AP pess Rttt sonpREe e BT 13494

which is %Bfew&rd(erlu&)ﬁ’thb Hﬁlﬁi Wrﬁhﬁg dRyiERd 6F ﬁﬂ%ﬁﬂgg%&)@éf&zal)lyl AhARR, I;]ser

enbodi nent rry process Is carried out Inuously 1n a | oop
react or. Themebvel3istb 0asole reieent ynd theicootnubaree pantiabpressucbrly inflreee fl owi ng

B th o r oot ErEnaPed lof K shiengual SRg PRPRDDi b SR B o
| sobut ane HgRFal R FORBIR Bl OARIIR phatl KIOAERzaRRTEARRL| Y, MRy be

added as a nolecul ar werght contr The reactor is maintai ned at a
pressur e oflsaaReork@systams thdQfedchee efmbmmomlermaqaemcaeasqudmcmha range of about

60 Ct b 04 d d he des d i
char ac?e?i h:é Rea%’t’?eﬁﬁpqﬁ'lé%?eq%%od%mg%gé e Pg #”5%51%&6%% si nce much
of the reaglftidnSs tapabloripRbomghg %or@ﬂﬁﬁ'S@Oﬂ%Kﬁﬁcﬁﬂn&' Ifa@hom@v?l urry is

allowed to exit the reactor at regular intervals ©or continuously to a
heat ed | owKpfhekstoabeutfA08900bsbe(90, Sruﬂtlég&lr)dmylaghunpre&mhly gmg@mthm FEB 2007

he- i sobulRaCa St Bere bsfceahld Permohin R EE e 8D, T "

resul ting é\aeqrxﬁ&eTM&am efeReVHRR 25 DODNBYhr AAMIOUEBRS, I mbge i n various

applications. [00118] 1n another enbodi nent, the reactor used in the sl urry

process of prefesably greater than 3 50QIbabr 61 HP00Ke/ Mrhestilcsermerapreferably nvent i on i s

D o or abt y P52k Hap 5P R0 16022 B Rear R Ao R Selict RS p B0 o
greater t h@r) 000 JODB) b Sfehter (tHaA TDO@I0bY/hr (431560MKEMEY, asdhRet prefiablhe sl urry

reactor used in the process of the invention is producing greater than

15, 000 | bsowr 188000t/ sé A5 G KebBo4 Kg/ hr), preferably
[00113] Other gas phase processes contemplated by the process of the

invention include those described in U.S. Patent Nos. 5,627,242, 5,665,818 and
5,677,375, and European publications EP-A- 0 794 200, EP-A- 0 802 202 and EP-
B- 634 421 all of which are herein fully incorporated by reference.

[00114] In another preferred embodiment the catalyst system is in liquid
form and is introduced into the gas phase reactor into a resin particle lean zone.
For information on how to introduce a liquid catalyst system into a fluidized bed
polymerization into a particle lean zone, please see US 5,693,727, which is

incorporated by reference herein.

Slurry phase polymerization

[00115] A slurry polymerization process generally operates between 1 to
about 50 atmosphere pressure range (15 psig to 735 psig, 103 kPa to 5068 kPa) or
even greater and terﬁperatures in the range of 0 °C to about 120 °C. In a slurry
polymerization, a suspension of solid, particulate polymer is formed in a liquid

polymerization diluent medium to which monomer and comonomers along with



greater than 25,000 | bs/hr (11,340 Kg/hr) to about 100,000 | bs/hr (45,500
Kg/hr). [00119] In another enbodinment in the slurry process of the
invention the total reactor pressure is in the range of fronl2bBBg80g (2758

kPa) to 8 Lac kD516 kPa), preferably 450 psig (3103 700
psig (4823‘%2@5’@9‘\%9% preferably 500 .psig (3448 kPa) toﬁgﬁga%og%@g%&si g

(4482 kPa), nost preferably from about 525 psig (3620 kPa) to 625 prig
(4309 kPa). [00120] In yet another enbodinment in the slurry process of the
invention the concentration of predom nant nonomer in the reactor liquid

mediumis in . th from tals- 0 i [ , preferably
from about C%tatl%s(%gf)é(’)%{agg' ‘?’{kAxgis% * n%%&@&%?qlk%igeﬁﬁﬁgﬁﬁﬁﬁﬁgm about 2.5 to
about 6 wei@atiniQishefdmovied Ffom Heettabivefe iBovalatild cotnfonemad 6 wei ght
percent. [001211 Anot her process of the invention is where the process,

pr ef er abl y sgpargtedrigm she pplymsnandaepyidrdseptiogalip aftenadistiligtionetodbe ence of or
essentially . triet uni - .

e ot hyl ol ARG s T SBERAEDRENRa IRy o8 Rt R mB LR sy

di et hyl al witkateraeigoirdEe, todi dationl atahsCpeidablia Brid@ed aliahs. PhOCESS i S
described in PCT publication WD 96/08520 and U.S. Patent No. 5,712,352,
whi ch are Heedinm smployed shoyidbs bqwd upger bespadiciens phplymerizationssd her

erbodt ent. L BARERS Wikal ol I ARINPAIRLE o THRLGRIno REBYGRGRES [l Ude

trinmet hyl umn tri-1so- um num-an N éxcess o ane or

nmodi fi ed al abows diereadtiorrdiBiedD8Tica\ O st BOSHoR e £3uld. US2A08W] 2tk Ene 77
Honogeneous, bul k or sol uti on phase polynerization The catal ysts descri bed
herei n can Yenisehptanemediimds 68PiPYEh honogeneous sol ution processes.

Coneral Iy ¢ gt 610! V&7 o ROLYBRERCAL LBRtoe pSAMADURUP LERGEOE " Whi chh e

pol yner for d the starting noho materia Suppl i ed,
are agit at emhvestioreif neferred torasad phricla dermh patyinerizgtian,i ceatsturnSpriotess| e  processes
operat e above the nelting poi(nt of tqge pol ymers at _hi pressures, from 1
to 3000 barWhew-thpteptpsratiig)is ke belorethe EBPRIAtgRet W&E@g SBOMMENEPRS or in

sol utl on_ PONSTREaE ! QRBLAGR 15 Qll RRlowa HTRELA! Histesafidich shn the react or

i s obtained ancing t eat o0 ol'ynerization a react or
cool i ng by instaatol.3. Xateat HooB,24R079 whiclois! fally incoomdrated hercoobyt ent s of t he

oo eV eRly i ahon, e shLlL e feeds, vanorl 2oL onohy | u o
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 slurry processes include continuous Ioop or stirred tank
processes. Also, other examples of slurry processes are described in U.S. Patent
No. 4,613,484, which is herein fully incorporated by reference.

[00117] In another embodiment, the slurry process is carried out
continuously in a loop reactor. The catalyst, as a slurry in isobutane or as a dry
free flowing powder, is injected regularly to the reactor loop, which is itself filled
with circulating slurry of growing polymer particles in a diluent of isobutane
containing monomer and comonomer. Hydrogen, optionally, may be added as a
molecular weight control. The reactor is maintained at a pressure of 3620 kPa to
4309 kPa and at a temperature in the range of about 60 °C to about 104 °C
depending on the desired polymer meltinng characteristics. Reaction heat is
removed through the loop wall since much of the reactor is in the form of a
double-jacketed pipe. The slury is allowed to exit the reactor at regular intervals

or continuously to a heated low pressure flash vessel, rotary dryer and a nitrogen



Adi abatic reactors with pre-chilled feeds may al so be used. The reactor
t enper at ure depends on the catal yst used. In general, the reactor
temperature preferably can vary between about 0 C and about 1BbEE20RHre
preferably from about 10 C to about 140 C, and nost preferably from about
40 C to abgaubosldueeC. I n series operation, the second reatiBLookemmaes ature is
preferably higher than the first reagtor tenperature. In parallel reactor
operation, the tenperatures of the two reactors are independent. The
pressure can vary fromabout 1 nmHg to 2500 bar (25,000 MPa), preferably
fromO.1 bar to 1600 bar (1-16,000 MPa), nost preferably from1l.0 to 500
bar (10- SOM@LoluEﬁqh s8duehBefe red RHESHIBS 1 BEbutAleSdIRAL AMPAIOUSPadtad ST Ngl e
reactor, parallel or series reactor configurations. The |iquid processes
conpri se contaemérapdoiosfanamersp ldweewltwighydoearhbo fige pewder sdbercat al yst
systemin a sui tu%ﬁlcﬁgodi | uent or solvent and allow ng said nononers to react
PHEPTS

for a suffi%lem {45° B} GHQUS2RRISAINS| r ed  pol ymers. Hydrocar bon sol vent s

are suitabl@o1pgt h al iPARkHcE cRABIdiRIAN M ea ctoNubeRiSthe SKEH HBcS¥ROR |
pent ane, isopentiane, and octane, are preferred. The process can be carried

out in a convémicmus capable eichnd drekproesss phihe iipaerton is predncing greatet thgnf | ow
reactor, or r.e than one react rated in_seri.es or ra . These
reactors ns%;j@algﬁog?&mr P3 0%@@7 ngﬁﬁ?r%grgiﬁrﬂgyﬂ%t?ﬁg%#@mr feed nmay
or may notlphfr (28I {8 mSe retfélﬁblg%?&iéi' tHAh 90l 009Ub§hPf4 540 K o/mat ent
5,001, 205 for 15 FEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 785 géner al

process congianpthes embedimentihe slumyagearien usad | indhpprogessiod theDvodi®@Be27 and WD
97/ 22639. Medi.um and Hi gh Pr, re Polynerizatio 1 In the high
pressure prigadudng ﬁeaeﬁ&aﬁéémﬁﬁ%ﬁiobyﬁn?ffp%@m gigeo[&g?ﬁ‘ﬁ)]epf??er? Yconbi nati on
wWth G to dpdhtepihnh25@08 b (2NJ4PREMRNRI Ao 110,000 tanel MBBE00 Zabhs. ol efins,
the tenperature of the nediumw thin which the polynerization reaction

occurs is df01Elst 120 @othwaepbedizicabinhabbie pweess odfke wagnkare to 350 C
but bel ow t L Lo pal; t, typicall
bt el o 58G9 DSIBGE B A 5 0L W gt v a1

eréerably, tTon Ts” conp ed at a
t enper at ur g594 6 kPay, preferabin@s phig 13103k RaY ta2 380G 700wig B2y Pa), medreon i S
conpleted at a pressure above 200 bar (20 MPa), and generally _ _at a pressure

wi thin t he Helgdbly P0G poe khits ki) torbput &0 (5382 kBgomoskpreterailys er abl y, the
pol ymeri zatd Qf ab5uCH i B426kp4 1868554k ¢4 805 ek, t he range from

[00120] In yet another embodiment in the slurry process of the invention

the concentration of predominant monomer in the reactor liquid medium is in the
range of from about 1 to 10 weight percent, preferably from about 2 to about 7
weight percent, more preferably from about 2.5 to about 6 weight percent, most
preferably from about 3 to about 6 weight percent.

[00121] Another process of the inventiom is where the process, preferably a ;
slurry or gas phase process is operated in the absence of or essentially free of any
scavengers, such as triethylalominum, trimethy laluminum, tri-ise-butylaluminum
and tri-n-hexylaluminum and diethyl aluminum chloride, dibutyl zinc and the like.
This process is described in PCT publication WO 96/08520 and U.S. Patent No.
5,712,352, which are herein fully incorporated by reference.

[00122] In another embodiment the proc ess is run with scavengers. Typical
scavengers include trimethy! aluminum, tri-iso—butyl aluminum and an excess of

alumoxane or modified alumoxane.



800 bar (8 0 MPa) to 2500 bar (250 MPa). [00124] For nedium pressure
process, the tenperature within which the polynerization reaction occurs is
at least 80 C and ranges from80 Cto 250 C, preferably fronfdbBBE0PSH 220

C, and shgy %og/ <4& diven polynmer in the reactor, be aq;t??%yag:./‘gﬁgj‘.;gl ng

point of said polyner so as to maintakh the fIU|d|ty of yner-rlch
phase. The pressure can be varied between 100 and 1000 bar for et hyl ene
honopol ynmers and from 30 bar (3 MPa) to 1000 bar (100 MPa), especially 50
bar (5 MPa) to 500 bar (50 MPa) for processes producing ethylene copolyners

cont ai ni ng to 0o f ns d optiona ath copol yneri zabl e ol efins.

[ 00125] Mor P’é’e&ﬂ?‘?‘&f LB ?‘fﬁ%’[ﬁ%‘#%’é’h"ﬁ?"ﬁﬂ&q hi gh pressure and or

t enper at ur EIROLHAMYEts aaéch@e@ héRirPéRR &ed é&%&ﬁt@é&uﬂ?ﬁﬁﬁ@hﬁ@&ﬁeﬁau@nd copol yners
of propylene with C3 to Cl0 ol efins and optionally other copol _ nerizable

ol efins hawéutbaeprop@p@ﬁr t(wer%béh@snwvmolﬁpq@nwm Brescopliny s ea8ox i | ed

Decenber ,- 60/,431 5,20 60/ A 2 541, filed
Septerrber 6}? C[l &%ng? 4&809?% {nﬁ’g‘t‘)ﬂ?ﬁ %8“8@8‘2‘6“? att%on of the
catal yst, tsig pﬁ@dl VAT® hgitad DR USduce N ak6id REQEERbnYadiERS ESaRSI¥L! | known in
the art. Any excess 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 79

react ants mEpPcerses dpasie gboverthe éimlﬁﬂlﬁapfpm gfithe pahmerhat pigh prssurghitfaomed

ext ruded pe ) ot her comi nut ed
shapes. I'—lo? %@ﬁ}eﬁgl(wgp@gbw i dwff']] g&}? m%ré(émfcﬁ%ﬂ@%%élj‘%qn?af Yl osure of
U S. pat entg&;]ﬁi;{&gﬁg]%nzﬁloﬁ(}ﬁn%]a?solﬁar&27 497, 6, 255, 410, whi ch are

I ncorporated herein by reference. gerl mental Preparation of |igands

[00127] Thel @mpenatuse penito! (Ethe ragsder is potained bydpalancarghedgaief ng a i cronass
Quattra LC ?{ﬁle?i%%nra&@%ﬂi re‘ﬁ"c{op 08 r&e Jza&? i}ﬁet@%& bt e%@cﬁﬁltg ol
IO I'n in S

sof t war e; access aut osaln rar pec ra were

recor ded aliel\dsan&lntmﬂthsrebabm@em &ﬁ‘igmdﬁaﬁe-ahméefeeﬂa vapbredtion &l mer 1600
series. ' and 13C NVR spectra were recorded on a Bruker ARX spectroneter

250/ 300 Ml&qwémﬂlww(d%mﬁniat@or(%ﬁ opplvengr Freamabipationsof allshisgal protic
sol vent pe% 1ab£ﬁ<?§¢aﬁﬁ?9@ﬂ.ﬁ§re-§mﬁ&ﬁ%ééhf?1 glﬁf‘sﬁyl}ueg%s,ed. THELORXY) - Pyridine,

g :ggi z: -tahq:rtydt(n% depetdsanythd catalysiisetl e it gdnatryl, Jhe reactor temperature
preferably can vary between about 0 °C and about 160 °C, more preferably from
about 10 °C to about 140 °C, and most preferably from about 40 °C to about 120
°C. In series operation, the second reactor 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).

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 systemm 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 process can be carried out in a continuous stirred tank reactor, batch reactor,
or plug flow reactor, or more than one reactor operated in series or parallel. These

reactors may have or may not have internal ¢ooling and the monomer feed may or

may not be refrigerated. See the general disclosure of U.S. patent 5,001,205 for



pyridi ne, fornyl-6-phenyl (2'-nmethoxy)-pyridine and fornyl-6-phenyl (2'-

met hoxy, 5' -tert-butyl)-pyridine, were nmade by unpublished procedures at the
University of Leicester. The conpound Pd(PPh3)4 [1] was prepatedERi2R04
previously reported procedure referenced bel ow. Pd(PPh3)4 nay al so be :
pur chasedwoOf2oesi9ddedri ch. Al other chem cals were obtai nI7gPEN2474l | y and
used without further purification. [1§ F. Tellier, R Sauvetre and J-F.

Nonnant, J. Organonet. Chem, 1985, 292(1- 2),19-28. Exanples 1-7 RO\ ( N
R4 RRs Oz ' RRReRs R7 Exanple 1 (la): R = R5 = R6 = R7 = R9 =
H R2=R3 =M; RA=R3 =i-Pr 15 FEB 2007 WD 2005/ 095469

PCTI US2005£6@:2:1 ppo8ess denditiohe 3eq 4lky), intRmatiomt;applfcatioR3WO MB/332 and RS =
i-Pr; RS = =R, R =H Exanple 3 (2a): R = R2 =R5 = R6 = R7T = RO =
H R3 = MeVRITLHS% i pr Exanpl e 4(2b): R =Ph; P3=R5=R6=R7=R9=H, R3= Me:
R4A=R8=i-Pr Exanple 5 (2c): R = RO =t-Bu; RB=M; RA =RS=-Pr; R =R5

= R6 = R7 = H Exanple 6(2d): R =R2=R3=R5R6=R7=R9= 1; R4=Rs=i - Pr Exanple 7
(2e): R =MudliumRand HighPregsure Rolymétiza@@®ns t-Bu; R4 = Rs = i-Pr Exanpl es

8-10 R N ?@0"125]1 3 H Fhll ﬁle %igh%rgssﬁraej pr'é)ggss foF\;ra’tﬁe polymerization of ethylene
alone or ira combination with C; to C;g alpha-olefins and optionally other
copolymerizable olefins, the temperature of the medium within which the .
polymerization reaction occurs is at least 120 "C and preferably above 140 °C and
may range to 350 "C, but below the decr :nposition temperature of said polymer
product, typically from 310 "C to 325 °C. Preferably, the polymerization is
completed at a temperature within the range of 130 "C to 230 °C. The
polymenization is completed at a pressure above 200 bar (20 MPa), and generally
at a pressiare within the range of 500 bar (50 MPa) to 3500 barx (350 MPa).
Preferably, the polymerization is completed at a pressure within the range from
800 bar (8 0 MPa) to 2500 bar (250 MPa).

[00124] For medium pressure process, the temperature within which the
polymerization reaction occurs is at least 80 "C and ranges from 80 °C to 250 °C,
preferably from 100 °C to 220 °C, and should for a given polymer in the reactor,
be above the melting point of said polymer so as to maintain the fluidity of the
polymer-rich phase. The pressure can be varied between 100 and 1000 bar for
ethylene h.omopolymers and from 30 bar (3 MPa) to 1000 bar (100 MPa),
especially 50 bar (5 MPa) to 500 bar (50 MPa) for processes producing ethylene
copolymers containing C; to C;o olefins and optionally other copolymerizable
olefins.

[00125] More recently, polymerization conditions for high pressure and or
temperatuxe polymerizations to prepare propylene homopolymers and copolymers
of propyleme with C; to C;p olefins and optionally other copol: nerizable olefins
have been reported. See US patent applications 60/431,185 filed December 5,
2002; 60/4-31,077, filed December 5, 2002; and 60/412,541, filed September 20,
2002.

[00126] After polymerization and deactivation of the catalyst, the polymer

product can be recovered by processes well known in the art. Any excess



Exanple 8 (3a): R0 = R4 = R5 = RI6= H RI1 = R12 = Me; RI3=R 7 = i-Pr

10 =11 14 = 15 16 = 12 = 13 = 17 Exanple 9 (3b): RR=RR=R- H R M; R
R=i-Pr Exanple 10 (3c): R10 = Ph; Rl11 = R14 = R15 = R16 = WFF&QOWNE

R13 ='R17 = i -Pr MPLE 1 Preparation of |

2- acetyl (2”%291[{"’{03%45 opyl ani l) - 6- phenyl (2' - met hoxy) - pyri BFRESHOHP 760128

Conmpound | a was prepared via the foll owi ng procedure: To a sol ution of
2-acetyl - 6- phenyl (2' -rnet hoxy) -pyridine (500 ng, 2.2 nmol) in the m ni num
vol une of absolute ethanol was added 1.5 equival ents of 2, 6-

011 90P1 0P| AfL Ll 05k G SRl o ef Rl AL B9 A AR LA oo

of formc I on was re overn Pon COO 1ng to room

t enper at ur eintd@atepaRiltit inté pareyétoalothez@dnébl@mmhm@émﬁmpbs Rbit @endrhl tration
the yellow solid was . washed with cold ethanol to giv

CSH3N( CVe N(Fogess cmditienssoe)icsen mbshselpa)re of Y. %maten%‘i 984585 ny, 1.46 mol).

G CER R O e R R
8 1.44 (dd, 12H3JHH68H2 2JH 1-1 1.9 Hz, CH3), 2.55 (s, 3H, CH3), 3.05

(septet, 2H,_ 3JHH 7 Hz, CH). 4.15 (s, 31-1, CH3), 7.25-7.5 (m 5H, CH),
765(dt Experimgntali 7.6 Hz, 4JH H 1.8 Hz, CH), 8.07 (t, 1H 3JHH 7.8 Hz,

CH, 8.27 ( 5(dd, 1 H 3JHH 7.8 Hz, 4JHH 0.8 Hz CH). 13C
NVR ( CDC13, mé"f?é%#&cwl'%g"%ﬂg 2007 WD 2005/ 095469 PCT/ US2005/ 002479 81 ppm):
S 17. 8, 22. 9j0d3273, 23. 7TR£elzc¢ro(sﬁ-iay ES)Ghliss sp&tfa Wérredor®dd ushfgal (1 C., CH3),

112.0 (I C, 119. 6 , 121.5 (2C, , 123.9 (IC,
cH) | 1(26 6 g;)@maa) uaitz@ §n(%'5|)§:sp@;trorme%rwnb|r@th@q}%ﬁl&fﬂ%ﬂ{(?@} X 13%. 3

(57 7 (i, el oo dtfkaby iofgn) B Akt foplim dabitodidla O,

2-'acet yl (2, & Nijob opile pstivaen 0.5 nbnpheqQy plitesromt 1Petkin Eimer phehysr)es. Miri di ne (Ib)

[ 001301 Conpou b was prepared using ous route outlined

for la enpl I@g g}ra‘eerﬁﬁ%ﬁ%%eé onﬁrﬁg%‘kﬁ Sﬁﬁ@ﬁﬂfpﬁtebér?q/ék}ﬁe (115 ny,

0.38 mmol ) gpg, %hénﬁ%hy@ BhhF 0L redefadid HORERMA Ak sBR chilpebksee 0. 57
reagents, 2-acetyl-6-phenyl(2 ’-methoxy)-pyridine, 2-acetyl-6-phenyl(2’-

methoxy,3’-phenyl)-pyridine  2-acetyl-6-phenyl(2’-methoxy,3’,5’-di-terf-butyl)-
pyridine, formyl-6-phenyl(2’ —methoxy)-pyridine and formyl-6-phenyl(2’—
methoxy,5’-fert-butyl)-pyridi ne, were made by unpublished procedures at the
University of Leicester. The compound Pd(PPhs)s [1] was prepared via a
previously reported procedure referenced below. Pd(PPhs)4 may also be purchased
from Aldrich. All other chemuicals were obtained commercially and used without
further purification.

[1] F. Tellier, R. Sauvetre and J-F. Normant, J. Organomet. Chen., 198 5, 292(1-
2), 19-28.

Examples 1-7

RS

RS

Example 1 (1a): R'=R’=R® =R’ =R’=H; R*=R*=Me; R* =R}=i-Pr



mmol ). Conpound | b was obtained as a brown solid. Yield: 82 % (145 ng, 0.31
nml ). [001311 Conpound | b: Melting point 183-185 C. ES nmass spectrum m z
463 [MtH +. IR (nujol mull, cm): v 1631 (C=N).'H NVR (CDC13, 12EBB@097
ppm: 6 1.38 (dd, 12H,3JHH 6.9 HZ, 2JHH 1.8 Hz, CH3), 2.51 (s, 3H, CH3),
2.99 (sep0eons/9f4693JHH 7 Hz, CH), 3.54 (s, 3H, CH3), PCIAISZ003DOXAY 8H,
CH), 7-83 (dd, 2H, CH), 8.10 (m 2H8CH), 8.3 (dd, IH CH), 8.55 (dd, IH,
CH). 13C NMR (CDCI 3, 250 MHz, ppm): 816.4, 21.9, 22.3, 272, (IC CH3 or 1C
CH, 38 (IC, CH3), 60.0 (1C, CH3), 118.4 (1C, CH), 122.0 (2C, CH, 122.5
(I1c, ¢cH, 123.5 (IC , 124.8 (1C, CH), 126.2 (1C, CH, 127.3 ((2C, CH,
128. 3 (2C, E@amplemb):ﬁq(ir)@;lésﬁR%chSR(‘lﬂi #Pr; R3S R (RE=ROHH 134. 8 (1C,
CH), 134. 9FkhfipleC)(2a): 135 B £ R2=K)= RT37RE <(HR’ EMe =R H Pr C), 153.9 (IC,
O, 154.7 Ek&mpl)4s (2SR 'E PK;IRC.= R = RF66 R « RE= I R® EXMYALESR® Prigpar at i on of
2-acetyl (2 pRafblesPREPRY =21 L }-gh Rhenld R4 -hrdlcoxpy) rPy R pe=(a) g [ 001321
Compound 2, YRS @RAF D RP=F3LRs SREP. pracgelur e:p{l R3Lg . 25 m round
bottomflaﬁgéﬂg1 ipggggmi:tgzg st_,ir#rso__b b gﬁd:g%s b J:’It_afglirg{:=ﬁpg%,at us,

concentrat € (£ m~ 154 I?‘was added to téchni cal gFade 15 FEB
2007 WD 2Q05/ 0?546% PCT/ US2005/ 002479 82 pyridine (4.5 m, 57.2 nmol).
Water was &*@mplessyl®rom the mixture at 250 Cfor 4 h to give nolten

pyridi niumchloride. On cooling to 140 C, 2-acetyl-6-phenyl (2" -

met hoxy) - pyri dine (500 ng, 2.2 mol ) -was added and the reaction m xture
heated to 250 C for 4 h. After coo|ling to roomtenperature, the solution
was diluted with an equal. vol.u i bel afd the pH adjusted to 7 with
aqueous NaOH. The aqueous phl r acted’By washing with CHC13 (3 x 50
m) and dried over MSO4. The_ ye wvel e _renmoyed under reduced pressure
to give 2-(COVe), & (CBHAOH) C5FRN &5 a red s§ Yield: 90% (0.42 g, 1.98
mmol ). Conpound 2- acetyl - 6- phehyl (2’ -hydrogg D) i(1215i ne: ES mass spectrum
mz 214 [MiH +. (ii) To a solution of 2-acBtyl 6- pffenyl (2' - hydr oxy) - pyri di ne
(1.874 g, 8.8 mml) in the nininumvolune of BBsolute ethanol was added 1.5
equi val ents of 2,6-diisopropylaniline (2.5 m, 13.0 nmol). After the

addition o oqQfplaf lm_(‘R'_ iaci g, ptthe ol ulL.omswagir_ef huxed for 48 h.
Upon cool i fl%i?ﬁg:rvg) 2 ;gmq%mjiazhmﬁg@ﬁtiuﬂ\%ﬁw%vﬁigp t he et hanol .
Arter THUEEESIE 013 R QPR RN A RS RIS = RI = ;R < Me; R =RY = iPr

EXAMPLE 1
Preparation of 2-acetyl(2,6-diisopropy lanil)-6-phenyl(2’-methoxy)-

pyridine (1a)

[00128] Compound 1a was prepaxed via the following procedure:-

To a solution of 2-acetyl-6-phenyl(2’-rmethoxy)-pyridine (500 mg, 2.2 mmol) in
the minimum volume of absolute ethanol was added 1.5 equivalents of 2.6-
diisopropylaniline (0.62 ml, 3.3 mmol). After the addition of a few drops of formic
acid, the solution was refluxed ovemight. Upon cooling to room temperature the
product recrystallized from the ethanol. After filtration the yellow solid was
washed with cold ethanol to give CsH3IN(CMeN(2,6-i-Pry-CsH3))(CeHsOMe) (1a).
Yield: 66 % (565 mg, 1.46 mmol).

[00129] Compound 1a. Melting point 173-177 °C. ES mass spectrum: #2/z
387 [M+H]". LR. (nujol mull, cm™): v 1 644 (C=N). '"H NMR (CDCls, 250 MHZz,
ppm): 8 1.44 (dd,12H, *Ju.u 6.8 Hz, *Jusa 1.9 Hz, CHa), 2.55 (s, 3H, CH3), 3.05
(septet, 2H, *Jy.u 7 Hz, CH), 4.15 (s, 3HL, CHs), 7.25-7.5 (m, 5H, CH), 7.65 (dt,
1H, *Jyn 7.6 Hz, *Jqu 1.8 Hz, CH), 8.07 (t, 1H, 3y 7.8 Hz, CH), 8.27 (m, 2H,
CH), 8.55 (dd, 1H, *Ji.i1 7.8 Hz, *Tyn 0.8 Hz CH). *C NMR (CDCls, 250 MH z,



washed with cold ethanol to give CS5H3N(CMeN(2, 6-i - Pr2- C6H3)) (C6HACH) (2a).
Yield: 80 % (2.60 g, 7.0 mol). [001331 Conpound 2a: Melting point: 190-192
C. ES mass spectrum nfz 373 [MeH +. ' H NVR (CDCI 3, 250 Mz, 19pEB:2087 1. 08
(dd, -12H . Hz, 2JHH 1.7 Hz, CH3), 2.18 (s, GERds0ksB4 (broad
C1H, o%gg@g)g%’queptet OH, 3JH Hgp. 9Hz, CH), 6.88 %T% BIEH 6.3 Hz,
4JH H 0.73 Hz, CH), 6.97 (dd, 3H, 3JH H 6.5 Hz, 4JH H 0.75 Hz, ,
7.11-7.15 (m 3H, CH), 7.28 (dt, 1H3 JHH 6.6 Hz, 4JH H0.98 Hz, CH), 7.79
(dd, | H, 3JHH 6.9 H, 4JHH 1.4 Hz, CH), 7.85-8.00 (m 2H, CH), 8.23 (dd,

(do. 121 SHPEC RS- > Hiy 2> Hg IO O oD, AP STl Sor v

gJI?I-HZH GCED]i—}zza) g\?:é(gﬂoll;}iﬁ(mmﬂ)ﬁ]ﬂ HZ].C @HﬂLHZ@AK3C]'@H)QE|3 9 6107 (dd 3H
i e e sl 6B By o305 (I i Esia S dm i bty W' L 4

, 7.85- ( ( . 13C
oL Lo aErgdae Smtczﬂgpﬂ% 4530, 18 Fols ok ey IR AC P o 5 157
(1C CH3), 1687 (1%, )1C, : 1178(1C C 118.1 (1C, CH) 118.4 (1C, CH),
119.3 (1C, CH), 122.1 (IC CH), 122.9 (1C, CH, 125.4 (1C, CH, 130.7 (1C,
CH, 134.7 (2C, C), 137.4 15 FEB 2007 WD 2005/095469 PCT/ US2005/ 002479 83
(I1C, CH), 144.9 (1C, O, 152.1(1C, C, 155- 6 (1C, ©C, 158.6 (1C,L O, 163.7
(1IC, C. EXAWPEEARZ pr epar ation of
2-acetyl (2,6-di sopr py/l ar| -,
(2b) [001'233“@1’?“"Eﬂ AT Pylo ¥Ry (i) The
depr ot ectlgggﬁ[&o_&gure outI i ned for 2- acetyl 6 pheny](2 hydroxy) pyri di ne
but with 2 yI=10- phenyl (2' - Mt hoxy, 3' - phenyl )-pyridine (500 ng, 1.65
nmol ), confd9dd®y 2- (CQS)EIPOBHC(BJ wmﬁm@@mmmommmwtﬁ@ta br own oi |

after heat a A ,0/ ound
> mcety - coRHRe foF 3R cipling 2 FeeWibantind 12 bRt e peon R G i ™ o
290 [ MH| +mp(0.83 midiel) Eﬁ@(tﬁcﬂqﬁi?valéﬁtls bNed- cﬁﬁbpﬂ)@yhﬂﬂm\éﬂ(ﬁ) 0o cm?, 057

2-acetyl - 6-phenyl (2' - hydroxy, 3' - p enyl) pyr|d| ne 5358 1. 24 mol), 1.5
equi val ent Buxg). @%Wgébﬁ@é)ﬂ]ﬁﬁpﬁﬂ A% blowipspligh Yield:dR (712845)%@ Ht hanol as
t he sol venﬁ,jmocbonpound 2b was obtai ned as a

{00131} Compound 1b: Melting point 183-185 °C. ES mass spectriam: m/z
463 [M+H]". IR (nujol mull, em™): v 1631 (C=N). "H NMR (CDCl;, 250 MHz,
ppm): & 1.38 (dd, 12H, *Jyn 6.9 Hz, *Juy 1.8 Hz, CH3), 2.51 (5, 3H, CH3), 2.99
(septet, 2H, *Jyg 7 Hz, CH), 3.54 (s, 3H, CHs), 7.29-7.71 (m, 8H, CH), 7.83 (dd,
2H, CH), 8.10 (m, 2H, CH), 8.3 (dd, 1H, CH), 8.55 (dd, 1H, CH). *C NMIR
(CDCls, 250 MHz, ppm): § 1 6.4, 21.9, 22.3, 27.2, (1C, CH; or 1C, CH), 38 (1C,
CHs), 60.0 (1C, CH3), 118.4 (1C, CH), 122.0 (2C, CH), 122.5 (1C, CH), 123.5
(1C, CH), 124.8 (1C, CH), 126.2 (1C, CH), 127.3 ((2C, CH), 128.3 (2C, CH),
129.7 (1C, CH), 130.8 (1C, CH), 133.0 (1C, CH), 134.8 (1C, CH), 134.9 (1C, ),
1355 (1C, C), 137.6 (1C, C), 145.6 (1C, C), 153.9 (1C, C), 154.7 (1C, C), 155.1
(1C, ©), 166.4 (1C, C).

EXAMPLE 3
Preparation of 2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy)-pyridine (2a)

[00132] Compound 2a was prepared in a two-step procedure:
() To a 25 ml round bottom flask equipped with a stir bar and distillation

apparatus, concentrated HCl (4.85 ml, 154 mmol) was added to technical grade



brown solid. Yield: 61 % (339 ng, 0.76 mmol). [00135] Conpound 2b: Melting
point 197-199 C. ES mass spectrum mz 449 [MH +. IR (nujol mull, cm): v
3387 (OH), 1632 (C=N). 'H NMR (CDC13, 250 Mz, ppm): 8 1.07 (RIFEB2008 IH_ H
6.9 Hz, CH3), 2.15 (s, 3H, CH3), 2.64 (septet, 2H 3 JWH 6.9 Hz,

6. 92-7. LAVQRJOSHPRISEH) . 7.22-7.43 (m 4H, CH), 7.59 (ddPCTMS2050HTT. 1 He,
CH, 7.79 (dd, 1H, 3JHH 6.7 Hz, CH),827.92 (dt, IH3JH H 7.9 Hz, CH), 8. 02

(dd, 1H, 3JH H 8 Hz, CHI, 8.28 (dd, 1H, 3JH H 7.6 Hz, CH). EXAMPLE 5
Pr epar ation of 2- acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-hydroxy,

3 -di-tert- but ridine (2c 00136] Compound 2c was prepared in a
two step m)mfbmmg mha’ip ohyooolk athgm[s @mﬂé@a@?&p be mixture ah@SOp‘tG g)r?-he
deprotecti rocedure qgi.verl for. C vl ( pyridine
but i th 200 ‘g%éﬂr?é(ﬂﬁnt“m”hl%fl%gﬁy Xh%g i ‘ﬁf ‘JFrtZZB‘EFtti//‘dﬁrP@i 1dine, 15 FEB

2007 WO 2Qedb Q@%ﬁ?ﬂlﬁﬁ%b’ Q@/ Iﬁ%f}w:a@éddéa%ﬂQH@geactzon mixture heated
2- (COwe), 6-(3' t - Bu2- Ph 20H) C5H3N was obtained a brown oil after

heati ng atto250 °C fbo# hl Aftar coplisg & ropm BenEO7Atung, thQSqlemma; dilgodpatind 2-

eraﬂcgtyl?)zg Fhe%aél |°)lh%§:‘?‘g3%ﬁ?§ dfa tPEtHert'ﬁE%%iéﬁ’ RrYth' di n gsoﬁasal spectrum

, 9" - di -t edduehid mkasemﬁslesttra@ed by v&aanﬁg ath OHO d;)(s x15@ nfl§l th/a{-1@d\b$ef)f
2 6- d||sopropylan|I|ne (1.40 ) et hanol " as the sol vent,

conpound 2Mghek. Bhe wpladigs a@rearemomdnmmn xﬁdumdemréssug@to %/e 2:(COMe)B-9 ol ) .

Co d 2 t 6 P f

>~ Tor myt ( AsHPPILERALYE &k oL ey B3 e g bt B 00157
Co d 2 yWamst Bin@hn :

2- ngwl - G&Shenyﬁegggrarg%dgzy? F|£oyr| dlﬁg r? 0 g, 0%%2914%I was di ssol ved

in dry dichl dibrkst Bagrdution of 2- acgtyhﬁ Pb@@ﬁl(ar-hédlms}ﬁ)'rpwne Hdrdh gt Bi%roni de
(1.98 mol 1)31811 ﬁ?ﬁe{?ﬁ%‘mﬁ% vl il ut ?bsoluterﬁﬁ]%n})* ﬁ\\ras aﬁ&l deijsgq%rntv\%ge tso ution at

-78 Cto a 1 'oNn € SO0 1 O warmto
room t enpeg atdiiseprapdlahitihnt (2.9 sl i18.0fwmcA). N fihitRraddBidH df WaSw Gaé fd»lfl y added

to the sol fl{:)tnln?cnac?g dthé Qoelutgrc])nxé gsrrgﬂgfe%tfgf I4|88he %}govr\: gob)hlzlgl t(l)?o%%g 2cen?pne:rr:ratlrrols?n
the product crystallized from the ethanol. After filtration the yellow solid was
washed with cold ethanol to give CsHiN (CMeN(2,6-i-Pr-CsHa)(CsH4OH) (22).
Yield: 80 % (2.60 g, 7.0 mmol).
[00133] Compound 2a: Melting point: 190-192 °C. ES mass spectrum: m/z
373 [M+H]". "H NMR (CDCls, 250 MHz,, ppm): & 1.08 (dd, 12H, *Jyy 6.9 Hz,
%Yy 1.7 Yz, CHy), 2.18 (s, 3H, CHs), 1.54 (broad s, 1H, OH), 2.65 (septet, 2H,
3Ty 6.9Hz, CH), 6.88 (dt, 1H, *Jy. 6.3 Hz, *Jyy 0.73 Hz, CH), 6.97 (dd, 3H, ),y
1 6.5 Hz, *Jup 0.75 Hz, CH), 7.11-7.15 (1, 3H, CH), 7.28 (dt, 1H, *Ju.p 6.6 Hz,
741 0.98 Hz, CH), 7.79 (dd, 1H, *J11.4 6.9 Hz, *Jyy 1.4 Hz, CH), 7.85-8.00 (m,
2H, CH), 8.23 (dd, *Ju 7.1 Hz, *Tuy 1.2 Hz, CH). '"H NMR (CDCl3:D,0, 250
MHz, ppm): 8 1.08 (dd, 12H, *Jyx 6.9 Hz. CHj), 2.18 (s, 3H, CHy), 2.65 (septet,
2H, Iy 6.9Hz, CH), 6.88 (dt, 1H, *Jiy1: 6.3 Hz, *Jy.y 0.73 Hz, CH), 6.97 (dd, 3H,
3Tua 6.5 Hz, *Tuy 0.75 Hz, CH), 7.11-7.15 (m, 3H, CH), 7.28 (dt, 1H, *Ju.1 6.6
Hz, *11.10.98 Hz, CH), 7.79 (dd, 1H, *Jyi44 6.9 Hz, Iy 1.4 Hz, CH), 7.85-8.00
(m, 2H, CH), 8.23 (dd, *Jun 7.1 Hz, “lys 1.2 Hz, CH). >C NMR (CDCl;, 250
MHz, ppm): § 16.4,21.8,22.2, 27.4 (1C, CH or 1C, CH3), 38.0 (1C, CH;), 117.5
(1C, CH), 117.8 (1C, C* 118.1 (1C, CH), 118.4(1C, CH), 119.3 (1C, CH), 122.1
(1C, CH), 122.9 (1C, CH), 125.4 (1C, CH), 130.7 (1C, CH), 134.7 (2C, C), 137.4



stirred overnight. The organi c phase was separated and the aqueous | ayer
washed wth chloroformseveral tinmes until the extracts becane _col orl ess.
The conbined organic |ayers were dried over MgSO4 and t he sol%ERB 2P8fpved
under ‘re sure to afford 2-(CH=0O -6-(2' - O+ CoHp-GRI3
orange/bﬁgagﬂggﬁﬁﬁg Yield: 63 % (0. 17 g, 0.588 mmol). F001381 Co%gound
2-fornyl -6-phenyl (2' - met hoxy) - pyridine: FAB mass spectrum mz 200

[ MPH] +. " H NMR (CDC13, 300 MHz, ppm): 8 1.51 (s, br, 1H, OH), 6.89 (t, 1 H,
Ar-H), 6.99 (d 1H A-H, 7.29 (t, 1 H A-H, 7.72 (d, 1 H Py/Ar-H),
7.80 (d, }1 1144H93(1G @)11§21(1¢:HC)F1>5-5H25 (1@ @5 168,6 &, chyrdd7 k9. 02 (s,

1H, CHO . (i) a sol ution of 2- forny henyl (2' - mét hoxy) - pyrldlne
(0.100 g, €)50 nnDI) in the nlnlnun1volune of absol ute ethanol (ca. 3-4 m)
was added 1.2 equivalents of 2,6-diisopropylaniline (0.106 g, 0.60 mmol).
The solution was 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 85 stirred
at 50 Cfor 5 min. before the addition of one drop of glacial acetic acid.
After stirEXYVIRLISS C overnlght the reaction mxture was to coo led to

room tenp [ f|| er hed.w t h col.d hanol to
g|ve2{(2?‘r‘etar%t £ Ui 25ty e ow sol id
Yi el d: 67 ridiBe g 0.34 mml) Compound 2d: FAB mass spectrum mz 359
[ MEH] +. 300 MHz, ppm: 8 1.08 (d, 12H, 3JHH 6.9 Hz, CHS)
2.87 (sept &0132 u#omosnd 2iywas pl(emlreémn PWQHptep procedurg Usingm  4H, Py- H

(ArZ_C ,CH? el )GT%@% @%ﬁ‘@%‘“{f@?‘% %“‘&PQ%O{W 2%?1%[95 p&%ﬁf’zﬁ@hﬁo‘?ﬂ 28. 1

(1]2—|) 1. Olg %CZ p%ﬂill)cl:me 163 ﬁnthl E,acéffll-f)-phéhﬁ408n{éﬁﬁ,oxy %he@ﬁlgid%@((f?'l)%)gmng (1C,
(1C, O, 13% % @}npoyad ’1@@@ ﬁé_ﬂjllcs é}sﬁ pelrtained s

2-'f | (2 t t t i di
<2e§r?on503?%9‘%8ﬁﬁﬂ,§£ﬁ9%¥% PR IR, A Bk P @3&%““%% that

outlined f@omﬁnindjﬁmag.yl ¢iphenii@’-tigfroa ST t-plosmyiy pyeéding: Eyineenspecttum:
2-fornyl - 6- gﬁ b\é[ et hoxy) - pyridine but using
2-fornyl - 6”%%'1 (3// SH] (et hoxy, 5' -test-butyl)-pyridine,

(ii) The procedure outlined for 2a but wwith 2-acetyl-6-phenyl(2’-hydroxy,3’-

phenyl)-pyridine (358 mg, 1.24 mmol), 1.5 equivalents of 2,6-diisopropylaniline
(0.35 ml, 1.86 mmol) and ethanol as the sol vent, compound 2b was obtained as a
brown solid. Yield: 61 % (339 mg, 0.76 mm ©l).

{00135] Compound 2b: Melting point 197-199 °C. ES mass spectrum: m/z
449 [M+H]". IR (nujol mull, cm™): v 3387 (€OH), 1632 (C=N). 'H NMR (CDCl;,
250 MHz, ppm): 8 1.07 (d, 12H, *Ju.y 6.9 Hz, CH3), 2.15 (s, 3H, CHs), 2.64
(septet, 2H, *Jy.p 6.9 Hz, CH), 6.92-7.14 (m,. 4H, CH), 7.22-7.43 (m, 4H, CH),
7.59 (dd, 2H, *Jp 7.1 Hz, CH), 7.79 (dd, 113, *Jun 6.7 Hz, CH), 7.92 (dt, 1H *Jy,.
1 7.9 Hz, CH), 8.02 (dd, 1H, *Ju.n 8 Hz, CH), 8.28 (dd, 1H, *Jiy.4 7.6 Hz, CH).

EXAMPLE 5
Preparation of 2-acetyl(2,6-diisopropylani 1)-6-phenyl(2’-hydroxy, 3°,5 -di-terr-

butyl)-pyridine (2¢)

[00136] Compound 2¢ was prepared ir a two-step procedure analogous to
that outlined for 2a using:

(i) The deprotection procedure givem for 2-acetyl-6-phenyl(2’-hydroxy)-
pyridine but with 2-acetyl-6-phenyl(2’—methoxy,3’,5’-di-fert-butyl)-pyridine,



conmpound 2-(CH=0)-6-(2"'-0H, 5 -t-BuC6H3) C5H3N was obtai ned as an

orangel brown solid. Yield: 56 % (0.230 g, 0.902 mml). [00139&C0rrpound
2-fornyl - 6- phenyl (2' - hydroxy, 5 -tert-butyl)-pyridine: FAB nas3FEB8Pfum ni
256 [ M+rH +. "H NWMR (CDC13, 300 MHz, ppm: 6 1.29 (s, 9H, C(CHB)B) 6.91 (d,
1H, Ar- e 200s29s4661d, 1H, Ar-H), 7.71 (d, 1H, Ar-H), 7p8®nsdosbbti79y-H),
7.92 (t, 1H, Py-H), 8.10 (d, 1H, Py-s4#), 10.01 (s, 1H, CHO. '3C NWR (CDC13,
300 MHz, ppm: 6 30.5 (3C, C(CH3)3), 33.2 (IC, C(CH3)3), 116.3 (1C, O,
117.4 (1C, CH), 118.6 (1C, CH), 121.8 (1C, CH), 122.6 (1C, L cCH), 128.8 (1C,
CcH, 137.7 (1C, C, 140.9 (1C, O, 148.4 (1Cc, O, 1563 (1C, ¢, 158.0 (1cC

C), 190. ledntpoutiQ(COMe),6- 09 MABU-PhC;H,OH)CsHsN was obtained a brown ol
2-fornyl -6 cﬁ-j;g)}‘?lenyl (2 me% _g()y 5' -tentébﬁt %5 3pyr|d| ne ()0 100 g, 0.39 mmmol)

in the maﬂqm!matmg atris05€ fabbbhuifeel@tﬂa%d[%‘ﬂm B1A mmyl)vidempoiaeti2-15 FEB 2007
WO 2005/ 0954 PCT/ [/ 002479..86
2, 6-dii soffit 231' %I}?PP’ 3(‘{55 % % d‘deﬂ?“mio?ﬁ’dl%%n%ﬁmaas SREGHY®: Hf ai ned as a

pale yel IM?@,LH]I‘ Yi eId 67 % (0.101 g, 0.26 mml). Conpound 2e: FAB nass
spectrum nr 5 "H NWR (CDC13, 300 MHz, ppm: S 1.10 (d, 12H, 7

3J H H 6.9 Hfii) G@mptmnzlg @sa,ce%tS 1deaHsy’ a‘)ydr@cy% 3( dem ebytyDipyridie 6.8 - 7.3

5H, C NVR
E coa 3. %05%4 7 Bﬁﬁ?ﬁ B> @%alﬁﬂ% OI%QF l%hﬁe 6%0 ml%’\‘q’@f (3C,
C(CH3) 3) , a:ﬁi“etﬁarfol %m%@#@ﬁt%onéﬂ%d&c(\b& ob@medla@&%)r&&ﬁ:solﬂ")&(’leldl]@ 1 (1C

CH), 120.9 (iC, CH), CH), 129.3
(1C, CH), %3232, 310nmob) , 1385(IC CH), 141.7 (IC, O, 14.3 (IC, 0O,

151.1 (I C 158 : 161.2 (1C, HC= EXAMPLE 8
Prepargtl ﬂ"%?“‘?s%%%é(laﬁsﬂ ‘B'Bw"ffﬁéﬁébﬁéﬁﬂm(d. met h§/|)net hy:\DG phenyl (2' -
hydr oxy) - pyri dine (3a) [001401 Conpound it was prepared in a two-step

procedure: (i) An oven-dried Schlenk flask equi pped with a magnetic stir bar
was evacBXAMPERED6 backfilled with nitrogen. To the flask charged with 3a

gﬁﬁ?vgﬁépﬁ%p“ ti B 2- t%rmxsl?; b Bgb B pherm S, oy iS By e ' The

reaction [0pi87Fe Wﬁ@oﬁlﬁabﬁﬁcﬁm%s pfe@fu}eﬂ)lnfiﬁﬁo-@t%phproeédlﬁé rem)val of the
vol atiles under reduced pressure, acetonitrile (15 m% was added and the

suspensi on KBf RefesayberphenyliRsssthaxydwyridipon(®20Qr gt | OA39 mmol) was
dissolved in dry dichloromethane (5 mi) in an oven-dried Schlenk. Boron

tribromide (1.98 mmol, 1.98 ml, 1.0M in CH,Cl, 2.1 eq.) was added to the

solution at =78 °C to afford a dark brown solution. Th.e solution was allowed to

warm to room temperature and left to stir for 4 h. Water (5 ml) was carefully
added to the solution and the mixture neutralised (with 2M K,;COs;) and then
stirred overnight. The organic phase was separated and the aqueous layer washed
with chloroform several times until the extracts became colorless. The combined
organic layers were dried over MgSO, and the solverxt removed under reduced
pressure to afford 2-(CH=0)-6-(2’-OH-C4H,)CsHs;N as an orange/brown solid.
Yield: 63 % (0.117 g, 0.588 mmol).

[00138] Compound 2-formyl-6-phenyl(2’-methox y)-pyridine: FAB mass
spectrum: m/z 200 [M+H]". 'H NMR (CDCl;, 300 MHz, ppm): & 1.51 (s, br, 1H,
OH), 6.89 (1, 1H, Ar-H), 6.99 (d, 1H, Ar-H), 7.29 (t, 1H, Ar-H), 7.72 (d, 1H,
Py/Ar-H), 7.80 (4, 1H, Py/Ar-H), 7.91 (1, 1H, Py-H), 8.0 5 (d, 1H, Py-H), 10.02 (s,
1H, CHO).

(ii) To a solution of é—fonnyl—ﬁ-phenyl(.?’-methoxy)-pyridine (0.100 g, 0.50
mmol) in the minimum volume of absolute ethanol (ca. 3-4 ml) was added 1.2

equivalents of 2,6-diisopropylaniline (0.106 g, 0.60 mmol). The solution was



and cooling to roomtenperature large red crystals of

[ { COH3N( CMe2N( 2, 6-1 - Pr2- C6H3)) (C6H4O } Al Me(NCve)] forned which were
filtered and collected_ (ii) Pentane (10 m) was added to 15 FEB 2007

[ { CSHBN( QM5 3MWsAmbish - Pr 2-  C6H3) ) (CBHA0) } Al Me(NCMe) ] f ol | pevphskiosioh@rlr opwi se
addition of an equal volunme of watergs After stirring for a further three
hours, the aqueous phase was extracted into chloroform (3 x 20 m) and
dried over MgSO4. The volatiiles were renoved under reduced pressure to
give 3a as a yellow solid. Yield: 75 % (390 ngy, 1.00 nmol). [001411

Co d 3a Mz 389
Ty . SR 026 (RSl WeFord it addion b orob o gRE%al RBRCREUT 112 SO0
1.48 (s, Ghfteribday atS?)"@Am(mghtethﬁ reidioRdfikhirewes kipo0tl (o ABaEER 2007 WO
G b o1 AempsrEe. e susppyonilered gid washed with gl Fbanolip g pr (2.6 ? T
7.58 (dd I+t 13C
NVR ((cmlswi%%ﬂm%%% {2 ?iﬁconpoéssli-lslgw%m @ﬂ%’é%g)ump 3%@‘%“‘ §F (4c M),
27.4, 28. A0(120,g MS4anmGH), 58.1 (1C, O, 115.7 (1G C117.2 (IC CH),

4 L O i %f#wq%”eere%r%% g58 Ty iﬁ?nz«é%%%% oy, 1370

(1C 00 a8 Bl B o ¥ 3, (A0 HOCHITE 5 by A, 1968 (AF O, 165.1

(1C, reparati o

2-(2,6 d' | GQBHRRYHIEN Gy Belndn @Ry, Ay, 18y1 - 6; OHeNy)' €2 NMR/ (CDKY,) - pyrl di ne
(3b) [001421 Conpound 3b was prepared via the foll O\Mﬁrﬂb rocedur e:

oven- dr i ed UMtk ppm):dsi3 . 2 (6. .26k @G GHghbd-p €166 ¥8.0akC, é?d)acuat ed and

backfill ed 0 C i f-h 1.3 mol)

di ssol ved | ARG h(é}%[) gfﬁéﬂ@’l‘éﬁ%]ghQ%C’?(gﬁézg@vgg’vagdggfhr@g%(gg LiAlHA (1.95
m', 1.95 gmy) 126210 0M)l m9m®lmfghy37 2{IErQHj, 713816QI¢D4|CH!)I hgg.320 mM at -10
C. The reaction mxture was and stirred for 0.5 h. The

reacti on wad§. CQuEnched. Ky, tiel éﬂ%\ﬁ)ﬁbﬁﬂ&ﬂ@ﬂ@fl%}c ac, (Eﬁ:ﬁ\] The aqueous
phase was extracted by washing with CHC13 (3 x 25 nl) and dried over MgSH.
The volatiles were renoved under reduced pressure to give

2-{(2, 6-i - EXA0MPBYNCMVeH; - 6- (2 C]—I- 5'-t-Bu- C6H3) C5H3N (3b) as a yell ow

solid. Yield: 80 % (389 ng, mol ) . ,
Preparation of 2-formvi(2, 6 dnsopropylam1)—6-pheny1(7’ -hydroxy,5’-fert-butyl)-

pyridine (2e)}

Compound 2e was prepared in a two-step procedure analogous to that outlined for

2d using:

(1) The deprotection procedure given for 2-formyl-6-phenyl(2’-methoxy)-

pyridine but using 2-formyl-6-phenyl(2’-methoxy,5’-te#t-butyl)-pyridine,
compound 2-(CH=0)-6-(2’-OH,5"--BuC¢H3)CsH3N was oObtained as an
orange/brown solid. Yield: 56 % (0.230 g, 0.902 mmol).
[00139] Compound 2-formyl-6-phenyl(2’-hydroxy,5’-tert—butyl)-pyridine:
FAB mass spectrum: m/z 256 [M+H]'. "THNMR (CDCls, 300 MFHz, ppm): & 1.29
(s, 9H, C(CHs)), 6.91 (d, 1H, Ar-H), 7.35 (dd, 1H, Ar-H), 7.71 (d, 1H, Ar-H),
7.80 (d, 1H, Py-H), 7.92 (t, 1H, Py-H), 8.10 (d, 1H, Py-H), 10.01 (s, 1H, CHO).
13C NMR (CDCls, 300 MHz, ppm): & 30.5 (3C, C(CHs)s), 33.2 ( 1C, C(CHa)),
116.3(1C, C), 117.4 (1C, CH), 118.6 (1C, CH), 121.8 (1C, CH), 122.6 (1C, CH),
128.8 (1C, CH), 137.7 (1C, C), 140.9 (1C, C), 148.4 (1C, (), 156.3 (1C, C), 158.0
(1C, ©), 190.1 (C, CHO).

(1) Compound 2-formyl-6-phenyl(2’-methoxy,5 -fert-butyl )-pyridine (0.100

g, 0.39 mmol) in the minimum volume of absolute ethanol (ca. 3 -4 ml) was added



Compound 3b: ES mass spectrum nfz 375 [ M+H +. EXAMPLE 10 Preparation of

2- (2, 6-diisopropyl phenyl)am no(net hyl) net hyl - 6- phenyl (2' -

hydr oxy, 3' - phenyl ) - pyri dine (3c) [001431 Conpound 3c was prep#? BEBi2R04
t wo-step procedure anal ogous to that outlined for 3b but enploying 2b (500
mg, 1.1 WORNSANE6A. 5 equival ents of Li AlH4 (1M sol uti BRTIUP2SEIHY? et her,
1.7 m, 1.7 mmol). Followi ng work-up,%3c was obtained as a yellow solid.
Yield: 74 % (366 ng, 0.81 mmol ). 15 FEB 2007 WD 2005/ 095469

PCT/ US2005/ 002479 88 Conpound 3c: ES mass spectrum niz 351 [ M+H] +.

Preparation of Conplexes [00144] Al conpl exation reactions were carried out
under an dtregpvedenss odR,6ddiysopiopygailine(868h gt € 4Femnol)scomgpamech@amdisSchl enk

t echni - It . Q- But I d thf dried
and deaxy by SR satflob G A RGBT a2b F8iae "Nt ogen. The
metal di chtQpiARg 20F RBAHAS RB&SMnd: HoPY | A5 HED 'ﬁwaeClZ(ﬁl?) ;390d used wi thout

any further purification. The nmetal precursor "Wwas prepared via

nmet hods rdﬂbllzimﬂn)izﬁ1t1”[é(d,ﬂ?ﬁr3§1p.g|6@.HE,AH{3_)nh§§ (5985 (I(GHak).€.86cor ded using a
Krat os Concept qsl&eétromat r wi th NBA (_inltrobenzﬁ( ahgoho%ﬁas the matri x
[ sanpl es pRREEBAHMS-End-3om.prbre-Th /1 i Pxriee Aoiba®dddSwi t h xenon

atons at T e KV f e r . ement al

anal yses V\(\/@Fléﬁbe}ﬁf %Eégﬁﬁgﬁ\@é%%%gﬁﬁt%ze’;g@%’a‘?ﬁ@?ﬁgggkhg%’st ry,

Uni ver si t yCia§, 3Ner@(, , BUK)(1Cl [ 1108 (1T \S) 218231 e

det erm na%(i:ojﬁg we(?e gg?ftgg)t gd Z)(n ?(B@Fﬂ{ui)grlAPE& 2%)%)5 CCDQ d%ctorreter and
sol ved usiH§-1gEL KFD, 124-2 (6h @i 22 Mt 1388kt LB 1348 (d€udi es were

3R Nor ot aare U or R B9 AE B B CHIRELBIE ) il P0G TS 7S,

16, 19, 20CR25MeWMQ CR15N (18E@H), 198.1, (18, C), 161.2 (1C, HC=N).

EXAMPLE 8
Preparation of 2-(2,6-diisopropylphenylamino(dimethylymethyl-6-pheny1(2’-
hydroxy)-pyridine (3a)

[00140] Compound 3a was prepared in a two-step procedure:

(i) An oven-dried Schlenk flask equipped with a magunetic stir bar was
evacuated and backfilled with nitrogen. To the flask charged with 3a (500 mg,
1.34 mmol) dissolved in toluene (15 ml) was introduced two equivalents Of AiMe;
(2M solution in toluene, 1.34 ml, 2.69 mmol). The reaction mixture was stirred at
reflux for 12 h. After removal of the volatiles under reduced pressure, ac<tonitrile
(15 ml) was added and the suspension refluxed until dissolution. Upon filtration
and cooling to room temperature large red crystals of [{CsH3N(CMe;N(22,6-i-Pra-
CsH3)){CeH4O)} AlMe(NCMe)] formed which were filtered and collected -

(i) Pentane (10 ml) was added to [{CsH;N(CMe;N(2,6-i-Pr,-
CeHa))(CeH4O)} AIMe(NCMe)] followed by the dropwise addition of an equal
volume of water. After stirring for a further three hours, the aqueous phase was
extracted into chloroform (3 x 20 ml) and dried over MgS0,. The volatiles were
removed under reduced pressure to give 3a as a yellow solid. Yield: 75 % (390
mg, 1.00 mmol).

[00141] Compound 3a: ES mass spectrum: m/z 389 [M+H]". ES mass
spectrum: mv'z 389 [M+H]". 'H NMR (CDCl;, 250 MHz, ppm): & 0.97 (d, 12H,
3Jun 7.0 Hz, C-Mey), 1.48 (s, 6H, N-Me,), 2.94 (septet, 2H, *Jy 4 7.0 Hz, CH),



Example 11 (4a): R
Exanple 12 (4b): R
Exanple 15 (5a): R
Exanpl e kpo(biz)ossdso

H R = M; Ar = 2,6-i-Pr2-C6H3; X = d; M—Fe

Ph; R- = Me; Ar = 2,6-i-Pr2-CoH3; X = M= Fe

H R2 = Me; Ar =- 2,6-i-Pr2-C6H3: X = dSFﬁBQO%

Ph; R = Me; Al 2,6-i-Pr2-C6H3; Xper@sosls2@o
Exanple 19 (6a): R H R2 Me; Ar g7 2,6-i-Pr2-CoH3; X =C; M= N
Exanple 20 (6b): R Ph;, R2 = Me; Ar = 2.6-1-Pr2-C6H3; X =d4d; M= N 15
FEB 2007 WD 2005/ 095469 PCT/ US2005/002479 89 Exanples 13, 14, 17, 18, 21,
22/ \' 1 R N RL/ 0-M -AA HXXExanmple 13 (4¢c): R = H R2 = Me; Ar =
2, 6-1 - Pr2- 6@iat, XH:"Jhs 7. M{z ﬁﬁﬁlExprﬂ)lmi 4y (nR4H‘CH),7EZ(dT M1, Ar
2.6-1-Pr2- H3X—CI M = Fe le 17 ( R = M,; A
2, 6-i - Pr2- Gaiie].7 Xz="Jgm: 1.6z, CHD, 75&% ¢Hy H(PSH%’HZ JH—‘H IWHZ@HB; Me: Ar

S S1oRE R ies B ol B S RSl %,
2,6-i-Pr2- Q6ipl N%ﬁg(m Még 7E><'8m)tm Msor@ﬁ) 5%71(12@06’1157(1/CR N N
p:MAr R R A SCl e23(a) Ar

D 601 - Pr 2- Qb1 190 4 CICHAL.4561 C A 37230 €8): 1 1R EOKG OOR2ZH @RC= 1 Ar =
S oo Bae2%s 11 e 2s FY 1R 870 81208 3Ty 16 gt A T
CH), 137.0 (IC, CH), 138.7 (IC, C), 144.3 (IC, C), 155.5 (1C, C), 159.0(1C,
C), 165.1 (1C, C).

EXAMPLE 9

ﬁ Preparation of 2-(2,6-diisopropylphenyl)amino(methyl)methy}-6-phenyl(2’-
hydroxy)-pyridine (3b)
[00142] Compound 3b was prepared via the following procedure:

An oven-dried Schlenk flask equipped with a magnetic stir bar was evacuated arad
backfilled with nitrogen. To the flask charged with 2a (500 mg, 1.3 mmol)
dissolved in diethyl ether (15 ml) at -78 °C was added dropwise LiAlH, (1.95 m1,
1.95 mmol, 1M solution in diethyl ether) in diethy! ether 20 ml at -10 °C. The
reaction mixture was warmed to rt and stirred for 0.5 h. The reaction was
quenched by the slow addition of water (5ml). The aqueous phase was extracted
by washing with CHCl; (3 x 25 ml) and dried over MgSOj. The volatiles were
removed under reduced pressure to give 2-{(2,6-i-ProCsH3)NCMeH }-6-(2°-OH-
57-1-Bu-C¢H3)CsHsN (3b) as a yellow solid. Yield: 80 % (389 mg, 1.04 mmol).
Compound 3b: ES mass spectrum: m/z 375 [M+H]".

EXAMPLE 10
Preparation of 2-(2,6-diisopropylphenyl)amino(methyl)methyl-6-phenyl(2’-

hydroxy,3’-phenyl)-pyridine (3c)

[00143) Compound 3¢ was prepared in a two-step procedure analogous to
that outlined for 3b but employing 2b (500 mg, 1.1 mmol) and 1.5 equivalents off
LiAlH4 (1M solution in diethyl ether, 1.7 ml, 1.7 mmol), Following work-up, 3¢
was obtained as a yellow solid. Yield: 74 % (366 mg, 0.81 mmol).



Exanple 28 (8d): R= M, R'" =t-Bu; Ar = 2,6-i-Pr2-C6H3; X = Br; M= Co 15
FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 90 Exanple 24, 26, 29/ \ I R N
| /N\a X WN IN ~MM X Exanple 24 (7b): R= M, R = Ph, R ' HBR0Z
2,6-i-Pr2-C6H3; X = C; M= Fe Exanple 26 (8b): R=M, R =Ph, R = H A
= 2, 6-i - WM20@5MB#69X = C; M= Co Exanple 29 (8e): R = RENVURNWIIRUT:= t - Bu;

Ar = 2,6-i-Prz-C6H3; X =C; M= Co 8&XAMPLE 11 Preparation of f

2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nethoxy)- pyridine}FeCl2 (4a)

[ 001451 A solution of la (673 nmg, 1.74 mmol ) in n-butanol was added to a
solution of FeCl2 (221 ny, 1.74 mmol) in n-butanol (20 cnB) at 90 Cto form
a red soDohiponndN:t@mhﬁispgctsmhrmétBﬁtNﬂ{]é for 1 h, the reaction was
allowed to cool to roomtenperature. The reaction m xture was concentrated
and hexane added to induce precipitation of 4a as a red solid. The
suspension was stirred overnight, filtered, washed with hexane (2 x 30 cnB) ~°
and dri edPuepnratipe f Commexessure.  Yield: 78 % (700 ng, 1.40 mol). 1001461

Compl ex 4aaa4h mas t.ru +.14 Cll+. stals of 4a
sui tabl e i%orl“éfngl e%‘cnrs ‘503%13"%{{0?13?}4"5&1‘1 ? &é&%%ﬁwﬁ%éﬁh%ar&e*@ﬁpﬁ%d froma il
chl or of or &f 86, bkyeA-fidel 1tt6 genl ising Stah8Fd REénk Weh2idQ&d B904Gfrogen

PCT/ US2005/ 002479 91 EXAMPLE 12 Preparation o

f
{2- acet y| prrEBAEqvebek opAutaol andthi pers dricd andedepsyaenated biyalisfiliation

pyr i di ne} BeCl 2 ahitPhnetal under nitrogen. The metal dichlorides were purchased from

Aldrich Chemical Co. and used without any further purification. The metal
precursor FeCly(thf); was prepared via methods reported in the literature. FAB
mass spectra were recorded using a Kratos Concept spectrometer with NBA
(nitrobenzyl alcohol) as the matrix [samples placed on the end of probe within
matrix and bombarded with xenon atoms at ca. 7 kV; Mach3 software, probe
temperature 50 °C]. Elemental analyses were performed by S. Boyer at the
Department of Chemistry, University of North London (UK). Data for the crystal
structure determinations were collected on a Bruker APEX 2000 CCD
diffractometer and solved using SHELXTL version 6.10. Magnetic susceptibility
studies were performed using an Evans Balance at ambient temperature.

[2] D. Astruc and J. R. Morow, Bull. Chem. Soc. Fr. 1992, 129, 319-328.

Examples 11, 12, 15, 16, 19, 20

Example 11 (4a): R! = H; R® = Me; Ar = 2,6-i-Pr-C¢Hs: X = Cl; M =Fe
Example 12 (4b): R = Ph; R?> = Me; Ar = 2,6-i-Pr,-C¢Hs; X = CI; M = Fe
Example 15 (Sa): R! = H; R? = Me; Ar = 2,6-i-Pro-C¢H3; X = Cl; M =Co
Example 15 (5b): R' = Ph; R* = Me; A1 « 2,6-i-Pr;-CeHs; X = Cl; M= Co
Example 19 (6a): R! = H; R* = Me; Ar = 2,6-i-Pr;-C¢Hs; X = Cl; M =Ni
Example 20 (6b): R' = Ph; R* = Me; Ar = 2,6-i-Pr;-C¢H3; X = Cl; M = Ni



[ 001471 Conmpound 4b was prepared as red solid using an anal ogous route to
that outlined for 4a enploying FeCl2 (19 ng, 0.15 nmol), |Ib (65 , 0.15
mml ) and n-butanol as the solvent. Yield: 88 % (78 ny, 0.13 ?ﬁrﬁgg.zo@f)npl ex
4b: FAB mass spectrum miz 590 [M+, 553 [MA]+  EXANRRchdofePar ati on of
{ 2- acet yWO2BI¥FSopr opyl ani | ) - 6- phegy! (2' - hydroxy) - pyridine)FeCl2 (4c)

[ 00148] Conpound 4c was prepared as a dark red solid using an anal ogous
route to that outlined for 4a enploying Fed 2 (51 ng, 0.40 nmol), 2a (149
ng, 0.40 mmol) and n-butanol as the solvent. Yield: 66% (132 ng, 0.26
mol ) . Corpl ex 40'3,|:1él’31.5’r’131§5521$’%ctrum m z 497 \I\/] +, 462 [MO]+. EXAMPLE 14

Prepar at | oHAgPIes 1
{2-acetyl (2, 6-diisopropyl anil)-6-ph

'z Pphenyl) - o

2 as a dark red solid in

dFi nglFeC12 (28 ng, 0.22 mmol),

ol venty, Yield: 83 % (105 ng,
38 T™M Cl ]+, 503 [ M 2C1]+.

anal ogous route to that outlined f
2b (99 ng, 0.22 mol) and n-but anol
0.18 nmmol ). Conplex 4d: FAB mass spef :
EXAMPLE 15 Preparation of /s \
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (5' - et hoky) - pyri di ne}CoCl12 (5a) 15
FEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 92 [001501 Conpound 5a was
prepared as a green solid using an anal ogous route to that outlined for 4a
fromCoCl2 (30 ng, 0.23 mmol), la (92 ng, 0.23 mmol) and n-butanol as the
sol vent. Yiahiple 3% (40 (R0= ngz EMEDA) = 2@ IPHEGHRaX FAB Mesge spectrum iz 480
[MA]+. @eadid $4 d)oR' sphi RDL R4, O S b BOLE, AT W8I Rl= ¢4,V i f fraction study
wer e obt aigdnif {P(8e: ©HL B R QNR:SRE Lol QAP GH! & 201; NPXAMFLE 16

Example 18 (5d): R!=Ph; R%?=Me; Ar= 2,6-i-Pr-C¢Ha; X =Cl; M =Co

Example 21 (6¢): R = H; R? = Me; At = 2,6-i-Pra-C¢Ha; X = C; M =Nj

Example 22 (6d): R' = Ph; R> = Me; Ar = 2,6-i-Pr2-CgHs; X = Cl; M =Ni

Examples 23, 25, 27,28

Example 23 (7a); R=Me,R'=R"=H; Ar = 2,6-i-Pr;-C¢H3; X = Cl; M=Fe
Example 25 (8a2): R=Me, R'=R" =H; Ar = 2,6-i-Pr>-C¢H3; X=CL; M=Co
Example 27 (8¢): R=R'=R" =H; Ar = 2,6-i-Pr,-CsHi; X = Cl; M= Co
Example 28 (8d): R = Me, R" =#-Bu; Ar = 2,6-i-Pr3-C¢H;; X = Br; M =Co



Preparation of
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nethoxy, 3'-phenyl) -
pyri di ne} CoC12 (5b) [001511 Conpound 5b was prepared as a gr ebhFEBIZ087 usi ng
an anal ogous route to that outlined for 4a enploying CoCl2 (20 ng, O0.15
mol ), | W@ Zase5469 0. 15 nmol ) and n-but anol as the sol vEAT/USIHOSINRIT8O % (79
ng, 0.13 nmol). Conplex 5b: FAB mass #pectrum nil- 7556 [Md]+. EXAVPLE
17 Preparation of {2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'-hydroxy) -
pyri di ne) CoCl22 5c) [001521 A solution of 2a (149 ng, 0.40 mmol) in thf (10
m) was added to a suspension of CoCl2 (52 ng, 0.40 mmol) in thf (5 m) at
rt to forBxample@dn26,29 ution. After being stirred overnight at rt the
reaction m xture was concentrated and hexane added to induce precipitation
of 5c as a g td. The suspension was stirred overnight, filtered,

| §AS 30 m) and dried under reduced pressure. Yield: 67
Pl ex 5¢c: FAB mass spectrum nmlz 465 [MCl]+, 430
uitable for single crystal X-ray diffraction study
ooling of a hot acetonitrile solution (Figure 3).
15 FEB 200 9 PCT/ US2005/ 002479 93 EXAMPLE 18 Preparation of
{2-acetyl (2, 6-di i soptopyl anil)-6-phenyl (2'-hydroxy, 3'-phenyl) -
pyri di ne} CoCl2 (5d) ['00153] Conpound 5d was prepared as a green solid using
an anal ogous route to that outlined for 4a enploying CoCl2 (29 ng, O0.22
mmol), 2b (99 ng, 0.22 nmol) and n-butanol as the solvent. Yield: 85 %
(108 ng, 0.19 mml). Conplex 5d: FAB s spectrum mz 543 [M O] +.
EXAMPLE 19 Preparation of R
{2-acetyl (2, 6-diisopropyl anil)
[ 00154] Conpound 6a was prepar

% (135 nmg,
[ M 2C1] + Cr
were obtain

pt hoxy) - pyridine}N Cl2 (6a)
‘ solid using an anal ogous route
(3&\39, 0.23 mmol ), la (89 ng,
Ar

X
Example 24 (7b): R=Me, R' = Ph, R" =H; Ar=2,6-i-Pr;-C¢H3; X =Cl; M =Fe
Example 26 (8b): R =Me, R'=Ph, R" =H; Ar = 2,6-i-Pr;-C¢H3; X =Cl; M =Co
Example 29 (8e): R = Me; R'=R" = t-Bu; Ar = 2,6-i-Pr;-CsH3; X =Cl; M = Co

EXAMPLE 11

Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy)-
pyridine}FeCl, (4a)

[00145] A solution of 1a (673 mg, 1.74 mmol) in »-butanol was added to a
solution of FeCl; (221 mg, 1.74 mmol) in #-butanol (20 cm’) at 90 °C to form a

red solution. After being stirred at 90 °C for 1 h, the reaction was allowed to cool
to room temperature. The reaction mixture was concentrated and hexane added to
induce precipitation of 4a as a red solid. The suspension was stirred overnight,
filtered, washed with hexane (2 x 30 cm®) and dried under reduced pressure.
Yield: 78 % (700 mg, 1.40 mmol).

[00146] Complex 4a: FAB mass spectrum: m/= 512 [M]", 477 [M-CI]".
Crystals of 4a suitable for single crystal X-ray diffraction study were obtained

from a chloroform solution (Figure 1).



0.23 mmol ) and n-butanol as the solvent. Yield: 29 % (35 ng, 68 pnol).
Conpl ex 6a: FAB nass spectrum nilz 479 [MO]+  EXAWPLE 20 Preparation of
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nmethoxy, 3'-phenyl )15 FEB 2007

pyri di ”e}\%"o%gv&ﬁk’e% [00155] Conpound 6b was prepared as %ﬁls?émmﬁﬁ’ibd usi ng

an anal ogous  route to that outlined §or 4a enploying Ni

mmol), Ib (70 ng, 0.15 nmol) and n-butanol as the solvent. Yield: 79 %(70
ng, 0.12 nmmol). Conplex 6b: FAB mass spectrum in/z 555 [MCO]+. EXAMPLE 21
Preparation of {2-acety] (2, 6-diisopropylanil)-6-phenyl (2'-hydroxy)-

pyri di ne} Ni]@é@l\/gﬁ%@ 125 FEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 94
1001561 Conpoun C was prepared as a brown solid using an anal ogous route

to that outhépaﬁﬂiohmf {2aacetiR dydiisgpidpdafil(-6-phemy] (20-rdéthorydd ' Yphed)-( 149 nyg,

0.40 mmol ) andg. u a |l as the solvent. Yield: 62 % (125 ng, 0.25 mmol).
Conpl ex 6c: ctrum mz 429 [ M 2C1] +. EXANPLE 22 Preparation of
{2-acetyl ( I SOprEapy il 5 4 LY zﬁﬁfd%

pyridi ne)Ni %‘?nﬁ! 6d) [001]!51)(%@l é%n‘ﬁ%%ﬁj%dd%arg@%&eparn Tl as a L‘%%‘tesm id using
an anal ogousthatoultﬂmedﬁarttﬂaamngbmgnhg Red {  mga0.éfmpirogli,rid (85 @i 0(136 ng, 0. 28
mol ), # r;& 0.28 I) and n- butanol as the solvent. Yield: 89 %5
my, O. 25 ?1 ﬁ‘ﬂ?“@?% AIVRRIss spectrum miz 543 [M O]+ EXAVPLE 23
Prepar at i ony;gfy- g :y 78 0.13

[{2-acetyl (2, g d?l% pr%‘%w anllnln} )6 phenyl (2' - oxo) - pyrl dine}Fed 2 [001581 An

oven- dri ed Cmiylenitbf F ABImasgspestrent: wiz FOGMEQFESIM-QAfi r bar was evacuat ed
and backfilled with nitrogen. The flask was charged with 2a (100 ngy, O0.27
mmol) in thf (10 cn) and NaH (20 ng, 0.81 nmol) was added to forma

EXAMPLE 13
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy)-
pyridine}FeCl, (4¢)

[00148] Compound 4¢ was prepared as a dark red solid using an analogous

route to that outlined for 4a employing FeCl; (51 mg, 0.40 mmol), 2a (149 mg,
0.40 mmol) and n-butanol as the solvent.

Yield: 66% (132 mg, 0.26 mmol).

Complex 4¢: FAB mass spectrum: m/z 497 [M]", 462 [M-CI]".

EXAMPLE 14
Preparation of {2-acetyl(2,6-diisopropylanil}-6-phenyl(2’-hydroxy,3’-phenyl)-
pyridine } FeCl, (4d)

[00149] Compound 4d was prepared as a dark red solid in analogous route
to that outlined for 4a employing FeCl; (28 mg, 0.22 mmol), 2b (99 mg, 0.22
mmol) and r-butanol as the solvent.

Yield: 83 % (105 mg, 0.18 mmol).

Complex 4d: FAB mass spectrum: m/z 538 [M-CI]", 503 [M-2Cl]".

EXAMPLE 15
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’ -methoxy)-
pyridine} CoCls (5a)




yell ow solution. After being stirred at 70 C for 16 h, the reaction m xture
was filtered into a Schlenk flask containing FeCl2(thf)2 (82 0.27 mol)
and stirred at it for 4 h. The reaction nixture was concentrh’ingﬁ BZRB7 hexane
added to induce precipitation of

[ {2- (CMVeM(@20050962C6H3) ) , 6- (C6H40) CSH3N} FeCl] 2 (7a) aspeart/udzuokosanh sol i d.
The suspensi on was, washed with hexame (2 x 30 mM) and dried under reduced
pressure. Recrystallisation fromhot acetonitrile gave 7a as a dark red

m crocrystal line powder. Yield: 70% (92 ng, 0.10 mml). Conplex 7a: FAB nass
spectrum mz 889 [MO ]+, 427 [IVI2 - C]+. 15 FEB 2007 WD 2005/ 095469

PCT/ US2005[00998179  98oipdirid $a @ ﬁﬂ&i ad 4 preefkolid usmg an analogous
[{2-acetyl (2, 6d||soEropyIan|I) enyl (2' - oxo, 3' - ph pyrldlne}Fe01]

(7b) [0015@}Jtect@ﬁbw m?éf%@fm@@@u@sn& O-Zmangl). 4 &Qi/ﬁ@ 873anal ogous
t Ok | 2b (130 mg, 0.29 1), NaH (21 ny,
(r)og?e mml %lail i()‘%gﬁiol 9515. S%‘%%o%” ngnd tgf asmf:]he sol V(Tr:? )YI el d: (75%ng

(117 ny, Oy?e'a,’d B0, X 40 208 AvolP: FAB nass spectrum nfz 539 [M+, 504
[ MCl]+. EXAMPLE 25 Preparation of

[{2- acetylCﬁmﬁledlﬁasEﬁBapgdsaptdtl)mBMé&Q/[MZCHoxo) pyri di ne} CoClt (8a) 11

[ 001601 Coppo ar.e id us a us route
to that obPrIEtoF S PalrPoyRHS StTsahgi 5o shP) PeRpEog . 0. 61
mol ), C@ﬁgm(ﬁéﬂéfgforgr%ﬁmﬁow@nd thf as the solvent. Yield: 80% (108 nuy,
0.11 nmmol ). Conplex 8a: FAB mass spectrum m'z 895 [MO]+ 430 [M2 - O]+
Red crystals of 8a suitable for a single crystal X-ray diffraction study
were obtained fromthe slow cooling of a hot acetonitrile solution (Figure
4). EXAI\/PEKAZﬁPBJEemar ation of
[{2-acetyl {

(8b) [00161%*PEd nels A BIPPAE TR PPEY - /) GIMAEE

route to tf}?ﬁdlﬂé’}@ddze&bﬁor 7a errpl oyi ng 2b (130 ng, 0. 29 nmol ), NaH (21 nmg,

[00151] Compound 5b was prepared as a green solid using an analogous

route to that outlined for 4a employing CoCl, (20 mg, 0.15 mmol), 1b (71 mg,
0.15 mmol) and »-butanol as the solvent.

Yield: 89 % (79 mg, 0.13 mmol).

Complex 5b: FAB mass spectrum: m/z 556 [M-CIJ".

EXAMPLE 17

Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy)-

pvridine }CoCl, (5¢)

[00152] A solution of 2a (149 mg, 0.40 mmol) in thf (10 ml) was added to
a suspension of CoCl; (52 mg, 0.40 mmol) in thf (5 ml) at rt to form a green

solution. After being stirred overnight at rt the reaction mixture was concentrated
and hexane added to induce precipitation of Sc¢ as a green solid. The suspension
was stirred overnight, filtered, washed with hexane (2 x 30 ml) and dried under
reduced pressure. Yield: 67 % (135 mg, 0.27 mmol).

Complex Sc: FAB mass spectrum: m/z 465 [M-CI]” -30 [M-2C1]"

Crystals of Sc suitable for single crystal X-ray diffraction study were obtained the

slow cooling of a hot acetonitrile solution (Figure 3).



0.87 mml ), COC12 (37 nmg, 0.29 mmol ), and thf as the solvent. Yield: 80%
(132 ng, 0.23 mmol). Conplex 8b: FAB nass spectrum nis 542 [M+, 506

[ M Cl] +. 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 96 E B 2007

Pr epar at i fornyl (2, 6-diisopropylanil)-6-phenyl (2% di ne)
CoCl 12 ‘8§f@§fkiﬁ9oven dried Schl enk,;flask equi pped mn?ﬁTﬂgggéﬁg%?% stir
bar was evacuated and backfill ed mntﬁ nitrogen. The flask was charged with
CoCl2 (36 nmg, 0.28 nmol) and dissolved in n-butanol (10 m) at 90 C
Compound 2d (90 ng, 0.25 mmol) was introduced and the reaction m xture
stirred atﬁag%ﬁi 1§0 mn. The reaction m xture was concentrated and
hexane adde O i'ndudce precipitation of

[ { 2- ( CHN( 2 PeepardtioaCo613) ) BatdoAttOIGsdpdhTathlphas)(2atydoked/-ghasm-sol i d.

The green suspenS|on was stirred overnigit, TiTtered, washed with hexane (2
x 30 nl) &2nudiwe}CeClhb®br reduced pressure. Yield: 80% (98 ng, 0.11 mmol).

Conpl ex 8c: mass z 867 [ Red
crystals 01{ @%Lw tab i—ﬁ li)lpblgldsw ﬁé’lreémed gtaaqug{lsrogg} { aaélﬂagh study wer e
obt ai ned f i@t tdthabb@lin@dk 4 employmehOSCIRCES @] 022 nenslg)| 2H ¢99ng Fi gure 5).
EXAMPLE 28 Preparatlon of

[ {2-f or nyl O22emaiolsamgropyanohps thegobykatay| (2' - oxo, 5' -t -butyl )- pyri di ne} CoBr}2
(8d) 10016 NgoV k flask equi pped with a nmagnetic stir bar
was evacuéf1 @ aSr)lc{e @ffﬁﬂ?ﬁﬂk}%ph nitrogen. The flask was charged with
CoCl2 (55 mbmpibx 48: mhﬂasagpicﬁlumsmlfzvﬂd [M-OMfbut anol (10 m) at 90 C.
Conmpound 2e (0 15 ng, 0.35 mmol) was introduced and the reaction m xture
stirred at 90 C for 30 mn. The reaction m xture was concentrated and
hexane added to induce precipitation of

[{2- ( CHN( 2 KXANMFI2EABG) ) 6- (5' -t - BUuCGH3O) CSH3N} CoBr] 2 (8d) as a red/green
solid. The_green. susps d. 1, red, washed with
hexane (2 3 Ot ) Weld: 80% (98 ing,
0. 11 mmol) Hi@hEodic] Iex 8d: FAB mass spectrunl mz 1036 [MBr]+. Red
crystals o for a single crystal X-ray diffraction study were
obt ai ned f ri8MSdhe sl dverspnanilbg v preparsd asadrown tselid using hnianalpgouFi gure 6) .

route to that outlined for 4a employing NiCl, (30 mg, 0.23 mmol), 1a (89 mg,

0.23 mmol) and r-butanol as the solvent.
Yield: 29 % (35 mg, 68 pmol).
Complex 6a: FAB mass spectrum: m/z 479 [M-C1]".

EXAMPLE 20
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-
pyridine} NiCl, (6b)

[00155] Compound 6b was prepared as a brown solid using an analogous

route to that outlined for 4a employing NiCl, (20 mg, 0.15 mmol), 1b (70 mg,
0.15 mmol) and »-butanol as the solvent.

Yield: 79 % (70 mg, 0.12 mmol).

Complex 6b: FAB mass spectrum: m/z 555 M-CIT".

EXAMPLE 21
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy)-
pyridine }NiCl, (6¢)




15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 97 EXAMPLE 29 Pr epar ation of
{2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'-0x0,3 ,5 -di-tert-but

pyri di ne} CoCl (8e) [001651 An oven-dried Schlenk flask equi pp&d éﬁ@ﬁoa
magnetic stir bar was evacuated and backfilled with nitrogen. The flask was
charged wybho@mo$480 ng, 0.27 mmwol) in ethanol (10 M) raTdUSla@idez{Bd7 ny.
0.68 mmol ) was added to forma yell ow solution. After being stirred at 90 C
for 24 h, the reaction mxture was filtered into a schlenk flask containing
CoCl2 (35 nmg, 0.27 mml) and stirred at 60 C for 12 h. The reaction m xture
was concentrated and hexane added to induce precipitation of

[ {2- (CVeN( 2056} Pr 2Catdipdund Fe, vﬁas-ﬁrelﬁtb'ﬂ-as@ﬂé%%lr&wlﬁg% ahflegowds a green
solid. The suspension was stirred overnig filtered, washed wi th hexane

(2 x 30 ni )romutp that ewflinedfor 4%&1&@@11&)?1&13&57@% 40 melz2a @49 mey, 0. 18
mol ). Cony t (Mz 578 [MAf . Schlenk test

Pol yneri zat’i on%%?go‘%@(?'lgﬁ e°1?‘8§§°e§r? used in the polynerization tests were
Et hyl ene Gyaeld: 63%(12supg|0. 2 miiodm BOC), tol uene (dried and deoxygenated by
distillation over sodiumnetal under nitra ea suppl i ed by Fisher) and

met hyl al uniGesxlere6e: Vg3 maspspagtrums bz 429IMRGbI uene, supplied by Al drich).
EXAMPLE 30 - Schlenk test [001671 The conpl exes 4a and 4c made i n Exanpl es
11 and 14 were di ssol ved or suspended in toluene (40 cnB8) and MAO
|ntroduced§é{w flask was purged with ethylene and the contents
stirred un 2 of ethylene pressure at 25 C for the duration of the
pol yner i zatpr@iratf¥nl St {20acety 2l 1811 ! dﬁ?%il%h}tﬁﬁx{@%yﬁ%ﬁ aiiRdyhy the

addi ti on of—agueous hydrogen cni or — Tne solftd produced was filtered off,
washed wit ipyndinedNGTL g6y dried in a vacuum oven at 50 C. 15 FEB 2007 WO

2005/ 09546 US2005/ 002479 98 Table, 1 K ze runs usi corrpl exes 4a
and 4c' ﬁoﬁcat al GUPPRIY, QL5 Preared 2% Sﬁﬁp Hﬁﬁ"g,&&‘ﬁnﬁn%}

route to that outlined for 4a employing NiCl (36 mg, 0.?8 mmol), 2b (126 mg,

0.28 mmol} and n-butanol as the soivent.
Yield: 89 % 5 mg, 0.25 mmol).
Complex 6d: FAB mass spectrum: m/z 543 [M-CI]".

EXAMPLE 23
Preparation of [{2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-oxo0)-pyridine } FeCl]»

(7a)
[00158] An oven-dried Schlenk flask equipped with a magnetic stir bar was

evacuated and backfilled with nitrogen. The flask was charged with 2a (100 mg,
0.27 mmol) in thf (10 cm3) and NaH (20 mg, 0.81 mmol) was added to form a
yellow solution. After being stirred at 70 °C for 16 h, the reaction mixture was
filtered into a Schlenk flask containing FeCla(thf), (82 mg, 0.27 mmol) and stirred
at 1t for 4 h. The reaction mixture was concentrated and hexane added to induce
precipitation of [{2-(CMeN(2,6-i-Pr;C¢H3)),6-(CsH4O)CsH3N}FeCl], (7a) as a
dark red solid. The suspension was, washed with hexane (2 x 30 ml) and dried
under reduced pressure. Recrystallisation from hot acetonitrile gave 7a as a dark
red microcrystalline powder.

Yield: 70% (92 mg, 0.10 mmol).

Complex 7a: FAB mass spectrum: m/z 889 {M-CI]", 427 [M/2 - CI]".



(mmol) (mmol/equiv.) (bar) (g(g/mmol/h/bar) 1 4a (0.010) MAO (10/200) 1
0.029 6 2 4a (0.010) MAO (10/1000) 1 0.011 2 3 4c (0.010) MAO (10/200) 1
trace trace 4 4c (0.010) MAO (10/1000) 1 ' General Condition® FEBI2QBhe

sol vent ( <22 C, reaction tine 0.5 h, ethylene pr < ,
reaction ‘é’g’eﬁ’(@{%‘g"% th dil. HC; b MAQ = nethylalum nox@%zﬁoaéﬂé]?% washed
with nmethanol (50 cm and dried in vacuum oven at 50 C. Ethyl ene Parall el
Pol yneri zati on Reactor (PPRA) [00168] The reagents used in the

pol ynmeri zation tests were toluene, ethylene (polynerization grade) which,
were puri fiEiAtLM Eﬁsﬂ ng through a series of colums: 500 cc Oxycl ear
cylinder from agc ear (QGakland, CA) followed by a 500 cc colum packed

wi th dried Bapankien sf fiPesceplf2ctdi sopropytanilNoebhienyl( Chens, T aphegiipany, and a 500
cc colum packed wih dried SA nole sieves (Aldrich Chenm cal Conpany) and
met hyl al um K b10% wt in t ol uene), from Al bamar| e Corporation.

i ssol vi ng. 1AL ¢ *\CobfERph I B8 pERECSRARE PRl (A EHTa RS DkERE" o ©
pur chased forthm Altlinédfoy 7a talpldyizezb PlB0NE 0.29mihol), FalT (2¢ thgOdyenzene (TCB

99+% purity from Al drich; 5 gmof BHI in 4L of TCB), at 160C in a shaker
oven for a’é‘&i“ﬂ)@iﬁ?ﬁ:ﬂ%@y%st@o’%ﬂ(%‘mofhén‘%%%ﬁlﬁﬁlﬂﬁ%‘entrati on of polyner in

sol ution i svy;het t @9 /m . Sanples cooled to 135C for GPC
t esting. [Ogﬁg]y%lraleguég’r&\%épgﬁ@} wei ght average nol ecul ar wei ght (My),
number aver Egmpbed HeHAB mass spectrbdh /2559 vl ,S0dI [M-ClEi ght di stribution (MAD

= MM M), which is also sonetines referred to as the pol ydi spersity index
(PDI) of the polyner, were nmeasured by Gel Perneation Chromatography using

a Synyx Teﬁgﬂﬁ[{mgc equi pped with evaporative light scattering detector
and calibrated using polystyrene standards (Polynmer Laboratories:

Pol yst yr enePrepatationaf i fhadéirtl(236-Adhiddhropanip@apheiill 2 beto)eymida@dCodlig
3, 390, 000). nples were run in TCB at (135C sanple tenperatures, 160C
oven/ col unns3®usi ng 15° FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 99 three

Pol ymer Labgj@iee] i es: (fdn%un&%ﬁ‘vbﬂs’ﬁﬂj‘a&d%@g gleefr salfAM SR WMBaloBous
route to that outlined for 7a employing 2a (126 mg, 0.27 mmol), NaH (20 mg,
0.81 mmol), CoCl; (35 mg, 0.27 mmol), and thf as the solvent.
Yield: 80% (108 mg, 0.11 mmol).
Complex 8a: FAB mass spectrum: nv/z 895 [M-C1]*, 430 [M/2 — CI]".

Red crystals of 8a suitable for a single crystal X-ray diffraction study were

obtained from the slow cooling of a hot acetonitrile solution (Figure 4).

EXAMPLE 26
Preparation of [{2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-0x0,3’-phenyl)-
pyridine} CoCl] (8b)

[00161) Compound 8b was prepared as a green solid using an analogous

route to that outlined for 7a employing 2b (130 mg, 0.29 mmol), NaH (21 mg,
0.87 mmol), CoCl; (37 mg, 0.29 mmol), and thf as the solvent.

Yield: 80% (132 mg, 0.23 mmol).

Complex 8b: FAB mass spectrum: m/z 542 [M]", 506 [M-CI]".



series. No colum spreading corrections were enployed. Nunerical analyses
wer e performed using Epoch(r) software avail able from Synyx Technol i es.
[00171] Sanples for infrared analysis were prepared by deposit?h§B Ha :
stabilized polynmer solution onto a silanized wafer (Part nunber 510860

Synyx) t hi s_nethod, approximtely between 0.12 and ShyfR0!l yer
i's deposﬂtvé 003417515 e vvafer cell. The npl es were subseq%eﬁnﬂﬁ Wanal yzed on a

Brucker Equi nox 55 FTIR spectroneter equi pped with Pikes's Mappl R specul ar
refl ectance sanple accessory. Spectra, covering a spectral range of 5000 cm
-1 to 500 cm1, were collected at a 2 em1 resolution with 32 scans.

[00172] Forwgﬁ pctene copol yners, the wt. % copol yner is determ ned

Vi a neasure e nmet hyl deformation band at 1375 cm 1. The peak hei ght

of this banprepgration aﬂ{gzz@ﬁng%z,ﬁttﬁls@%@gvmﬁm-@ @(M@Q@Qﬂdﬁ@@(@yz --4321
cnl, which corrects pa eng ITTerences. € normali zed peak hei ght
is correlaf8¥ to individual calibration curves fromH NWR data to predict
the wt.% c mer cqntent .ratj ran to 35 w.%
for octene. %%y%ll cal | 3*%‘%“ d5r rre‘lici:l elﬁlégfé@ggﬁ%pﬁ%i \gﬁhatx% n39£ gfrgbaé%l Peved.
EXAMPLE 31- e2liifes shiEBavkiidled OQthidfrofal. Tﬁeﬂhﬂ@{w’aﬂaﬁr%w\eztﬂ@btgr(%%g n
glass-lined 23.5 nml reactors equipped wth dispgsabl e PEEK nmechani cal

stirrers, af28mmphandtiissobiedfip r”'blitéiﬂﬁiéll @mal) at 8dn€r Grmpoupd ddh(Pmg,

regul ated S of. .nitr nitr ove box.
Thg conpl exggngém Q asdnﬁgﬁlgzeﬁggdgh€¥%§ﬂgn n{ Stf%eﬁle% ‘?ng‘%lm?f‘;g The
react or wasThé !r&du@rﬂﬁnﬂt%ﬁéiﬁﬁedoﬂdenﬂriéﬂi ah@ fheﬁari'e adudd b Ehﬁihcelﬁ@qﬂtawohh

nitrogen at roomtenperature for another 5 h. It was finally purged with

et hyl ene. Aoh{ {&-(GHN 5?&&%))66%%%@%@?’(]3&9@@ anresegreen solidi0os wt i n
t ol , % heat
the react or PR Ebet BB S TRRBE AR, SEAES Bpld wilttheRIER Y0 oT e

pr e- cat al ysnlydrgisitledamhderredidedpbsuzene (0.1 0 2 M), was injected at

process conditi ons. Et hyl ene was fed to the react or on demand to keep
pressure conNtldri0% &38 @Bp@ébnﬁg?]@; (dependent upon run). The reaction was

quenched w ot _dupati on of one hour
or a predet Ee:rt}n?)eg@ a‘iéé%%ﬁﬁ%&p‘;@gﬁé%@%&%% 2)] %lgg%@g PCT/'US2005/ 002479 100
of ethyl eneRbdd:resls afods ynitabl¢ X0r pssigyle diystal sacdyodiffvastidthemdy oodred, vent ed
R AL A A o

EXAMPLE 28

Preparation  of  [{2-formyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,5’-t-butyl)-
pyridine} CoBr], (8d)

[00163] An oven-dried Schlenk flask equipped with a magnetic stir bar was

evacuated and backfilled with nitrogen. The flask was charged with CoCl, (55 mg,
0.43 mmol) and dissolved in n-butanol (10 ml) at 90 °C. Compound 2e (0.15 mg,
0.35 mmol) was introduced and the reaction mixture stirred at 90 °C for 30 min.
The reaction mixture was concentrated and hexane added to induce precipitation
of [{2-(CHN(2,6-i-Pr,C¢H3))6-(5’--BuC¢H30)CsH3N} CoBr], (8d) as a red/green
solid. The green suspension was stirred overnight, filtered, washed with hexane (2
x 30 ml) and dried under reduced pressure.

Yield: 80% (98 mg, 0.11 mmol}).

[00164] Complex 8d: FAB mass spectrum: 7/z 1036 [M-Br]".

Red crystals of 8d suitable for a single crystal X-ray diffraction study were

obtained from the slow cooling of a hot acetonitrile solution (Figure 6).



catal ysts were validated with the literature precedent
[ 2, 6-1-PrC6i 33N=C( Me) - C( Me) =N2, 6-1i - Pr C6H3] Ni Br2 and

[2,6-(2',6',-i-PrC6H3N) 2CSH3N] FeCl 2 conpl exes and MAO as acti V&afBB 2094bl e 2
PPRA 9val uatlon wi th conpl exes 4a, 4b, 4c, 4d, 5d and 6 07 WO
2005/ 095489 PE1PE83005/ 002479 - 101- /Cat Activator" $’%ﬁé'}5§0'$ﬁgzé?bar i

W% mmol Yield/ Activity Activity (nmol)'~ (nol/eqg.) Gct Oct g g/mmol /h

g/ mol / h/ bar 1/4a MAO 1526 40.1 17.2 376221 - 0 0.1153 339.962 19.7 (0.8)
(80/100) 2/4a MAO 1321 40.5 17.2 330173 - 0 0.2427 826.71 48.0 (0.8)
(80/100) 3/@%@ 2 40.3 17.2 325866 - 0 0.1884 436.495 25.3 (0.8)
(80/100) 4/ 40 10 3 198191 - 0 0.0404 275.764 26.8 (0.8) (80/100)
5/ 4a MAO SqGed; 2 Q0 ( ) Q/L00) 6/ 4a
MAO 668 40. 073 2918 C 387295 C ) 3 071 / 4a MAO
3600 40.1 3)V4151112;9€®531(8)0 0. 0434 108 494 31. 48 (0. 4) (40/ 100) 8/ 4a MAO 3601

325 2065080180 021 044vé%§d%s§'6§1<1?651\z5qut%¢%6@5 Hofoelc (Repany 75 17 2

80625 - 0 QAR %Mﬁﬂe&l@xﬂlﬁgﬁ en( G0 HAW whi ¢ra éWAﬂ%@Q%l %7 2 94783 _
0 0.0279 34.8697 2.02 12/ 4a MAO 2657 75 17.2 541

0. 0466 78. 9B2BmindBin ¢tha®l((i8@d)l@ﬁ)NaIM4é3M@. 0,68 216]) wag 0dBd46507 - o 0. 046
225.964 21. f%rm(a 4low so?utlon After being stirred at 90 °C for 24 h, the reaction mixture

was filtered into a schlenk flask containing CoCl; (35 mg, 0.27 mmol) and stirred
at 60 °C for 12 h. The reaction mixture was concentrated and hexane added to
induce precipitation of [{2-(CMeN(2,6-i-Pr,CsH3))6-(3°,5’-t-Bu,-
CsHaO)YCsH3N}CoCl (8e) as a green solid. The suspension was stirred overnight,
filtered, washed with hexane (2 x 30 ml) and dried under reduced pressure.
Yield: 65% (110 mg, 0.18 mmol).

Complex 8e: FAB mass spectrum: n/z 578 [M-CI]*.

Schlenk test Polymerizations

[00166} The reagents used in the polymerization tests were Ethylene Grade
3.5 (supplied from BOC), toluene (dried and deoxygenated by distillation over
sodium metal under nitrogen, supplied by Fisher) and methylaluminoxane (MAO,
10% wt solution 1n toluene, supplied by Aldrich).

EXAMPLE 30 — Schienk test

[00167] The complexes 4a and 4¢ made in Examples 11 and 14 were
dissolved or suspended in toluene (40 cm®) and MAQ introduced. The schlenk
flask was purged with ethylene and the contents stirred under one bar of ethylene
pressure at 25 °C for the duration of the polymerization. After 0.5 h the
polymerization was terminated by the addition of aqueous hydrogen chloride. The

solid produced was filtered off, washed with methanol and dried 1n a vacuum oven
at 50 °C.



14/ 4a MAO 1347 75.1 10.3 36818 - 0 0.052 347.444 33.6 (0.4) (40/100) 15/4a
MAO 2005 74.9 10.3 45172 - 0 0.0437 196.13 18.97 (0.4) (40/100) 16/4a MAO
3601 75.1 3.45 - _ 0 0.0028 6.99833 2.03 (0.4) (40/100) 17/ 4% MB®28801 75

3.45 - -

0 0.0031 7.7469 2.25
- 0 0. 029v320063251621. O
6.37 0.0196 48.9826 4. 746

(0.4) (40/100) 18/4a MAO 3600 74.9 3.45 41412

(0.4) (40/100) 19/4a MAO 3601 7FHCIAKA0B6DEB7 5. 1

(0.4) (40/9800) 20/4a MAO 1542 40 10.3 214439 0.81

6. 37 0.0437 127.552 12.3 (0.8) (80/100) 21/4a MAO 3600 40 10.3 - - 6.37
0.0112 13.9992 1.35 (0.8) (80/100) 22/4a MAO 37 40.1 10.3 - - 6.37 0.0026
315.875 30.6 (0.8) (80/100) 23/4a MAO 3601 40.1 3.45 203176 1.5 6.37 0.0165

41. 2404 12T4b1e DS (4R560003 uRids 4ampReS69 andi@e®3. 45 - - 6.37 0. 0034 8.4975

2. 47

(0.4) (40f%f307

(0.4) (40

(0.4) (40/100) 25/4a MAO 3601 40 3.45 - -

D=7 e\ O

100)

ROt 779
bl

Qnﬁno@equiv.j 6. 3

CrPréd A8
To) #DI V/

. \;LéﬁﬂtyvaOB‘

/(Qllnmolflﬁ)aé)

28/ 4a A
MAO 3601
3600 75 3

pbolU

4230.6109 - 4

OMAO(107200) V.

UuUZ U. 4%

~T%5

(0. 4)

(407100

6.37 0.0035 8.74745 2.54

235. 637 22.8
(40/ 100)

(40/ 100) 29/ 4a
30/ 4a MAO

1 [34a40010) - [OMAO (W/1006sS 1U. 748 3. T4H.01( 0.

ﬂS?ﬁb&mom oMAQ (W/A0 /7 4a. /466 /.] flace ( U.[4khce( 40/ 10

4 4c (0.010) MAO (10/1000) 1

® General Conditions: Toluene solvent (40 cm ), 25 °C, reaction time 0.5 h,
® MAO =

methylaluminoxane; © Solid washed with methanol (50 cm’) and dried in vacuum

ethylene pressure 1 bar, reaction quenched with dil. HCI;

oven at 50 °C.

Ethylene Parallel Polymerization Reactor (PPRA)
[001 68]

ethylene (polymerization grade) which, were purified by passing through a series

The reagents used in the polymerization tests were toluene,

of columns: 500 cc Oxyclear cylinder from Labclear (Oakland, CA) followed by a
500 cc column packed with dried 3A mole sieves purchased from Aldrich
Chemical Company, and a 500 cc column packed with dried 5A mole sieves
(Aldrich Chemical Company) and methylaluminoxane (MAO, 10% wt in
toluene), from Albamarle Corporation.

[00169]
dissolving in 2,6-di-tert-butyl-4-methylphenol (BHT, 99% purity was purchased

For analytical testing, polymer sample solutions were prepared by

from Aldrich) stabilized polymer in 1,2,4~trichlorobenzene (TCB 99+% purity
from Aldrich; 5 gm of BHT in 4L of TCB), at 160°C in a shaker oven for
approximately 3 hours. The typical concentration of polymer in solution is
between 0.4 to 0.9 mg/ml. Samples cooled to 135°C for GPC testing.

{00170] Molecular weights, weight average molecular weight (Mw),
number average molecular weight (Mn) and molecular weight distribution (MWD
= Mw/Mn), which is also sometimes referred to as the polydispersity index (PDI)
of the polymer, were measured by Gel Permeation Chromatography using a
Symyx Technology GPC equipped with evaporative light scattering detector and
calibrated using polystyrene standards (Polymer Laboratories: Polystyrene
Calibration Kit S-M-10: Mp (peak Mw) between 5000 and 3,390,000). Samples

were run in TCB at (135°C sample temperatures, 160°C oven/columns) using

) 15 FEB 2007



WO 2005/ 095469 PCT/ US2005/ 002479 -102 Run/ Cat Activator Time/s TPC P/ bar
Mv W% mmol Yield Activityg/ Activity (mol)”?" (nmol/eq.) Cct Cct nmol/h
g/ mmol / h/ bar  3114b MAO 2154 40 17.2 351022 - 0 0.0576 120. 328 BEB&00( 0. 8)

(80/ 100) 32/ 1513 40.2 17.2 294595 - 0 0.194 577. 3e4@30c3004:% 8)
(80/ 100) PR 1508 40,5 17 5 294880 - 0 0.0674 il (0.8)

(80/100) 34/46 MAO 1439 40 10.3 298602 - 0 0.0333 104.117 10.1 (0.8)
(80/100) 35/4b MAO 619 39.9 10.3 151305 - 0 0.0606 440.734 42.6 (0.8)
(80/100) 36/4b MAO 825 40.1 10.3 221605 - 0 0.0171 93.3225 9.03 (0.8)

{20/ 100) SWrar MRS Lobolides Rl biRPrizedmog 15 ataedbisih © (4 Y
(40/100) 38htth N :ciffhh shebading: cborectionsOnéle RihloyRA. Aidferal®ihalycés 4) (40/100)
40/ 4b MAO 3601 75.1 17.2 55806 - 0 0.0462 57.7386 3.35 (0.8) (80/100) 41/4b

MAO 3602 7@etk pevicrmed-usingEpach® softvege available fr¢i0 Smyksichedogia/ 46 MAO 3601
75 17.2 25994,.- 0 0.Q576 71,9794 4.18. (0.8) (80/100) ,43/4b MAO 1008 75 10.3
32688 - 0 8’%3%1116 460%"1‘11’12%05 ‘“f(?’d?%m*’(‘ii%? ‘i’ﬁ%?)lgfﬁﬁf’ﬁ%ggh)&/ﬁ@"é‘é‘fg 1 10. 3 31831
=70 0. 050348237 bofnd sofioRontdDLTOMCIA B FMAQuEABES TRED0S A E5202 - O
0.0486 368.806 35 7" (0.4) (40/100) 46/4b MAO 3601 75.1 3.45 % -0 0.0018

4. 49924 1. By this method, approximately between 0.12 and 0.24 mg of polymer is deposited
on the wafer cell. The samples were subsequently analyzed on a Brucker Equinox
55 FTIR spectrometer equipped with Pikes's MapplIR specular reflectance sample
accessory. Spectra, covering a spectral range of 5000 cm™ to 500 cm”, were
collected at a 2 em™ resolution with 32 scans.
[00172] For ethylene octene copolymers, the wt.% copolymer is determined

via measurement of the methyl deformation band at ~1375 cm™. The peak height
1

>

of this band is normalized by the combination and overtone band at ~4321 cm’
which corrects for path length differences. The normalized peak height is
correlated to individual calibration curves from H-NMR data to predict the wt.%
copolymer content within a concentration range of ~2 to 35 wt.% for octene.

Typically, R? correlations of 0.98 or greater are achieved.

EXAMPL.E 31 - PPRA screening

[00173] Polymerizations were performed in glass-lined 23.5 ml reactors
equipped with disposable PEEK mechanical stirrers, an extemal heater for
temperature control, septum inlet regulated supply of mitrogen and ethylene, in a
nitrogen purged glove box. The complexes 4a, 4b, 4¢, 4d, 5d and 6d were
employed in runs 1-179. The reactor was dried and degassed at 115°C for 5 h and
then purged with nitrogen at room temperature for another 5 h. It was finally
purged with ethylene. A mixture of toluene, octene and MAQO (source Albamarle
10% wt in toluene, % wt altered when necessary) was added at rt, followed by
heating the reactor to process temperature 40-75 °C while stirring at 800 rpm. The
pre-catalyst dissolved in chlorobenzene (0.1 mi, 0.2 mM), was injected at process
conditions. Ethylerie was fed to the reactor on demand to keep pressure constant
at 50-250 psig (dependent upon run). The reaction was quenched with 5 mol%

Oxygen in. Argon after the total duration of one hour or a predetermined amount



(0.4) (40/100) 47/4b MAO 3601 75 3.45 - - 0 0.0017 4.24929 1.23 (0. 4)
(40/100) 48/ 4b MAO 2234 74.9 3.45 40479 - 0 0.05 201.4 58.4 (0.4) (40/100)
49/ 4b MAO 2166 40.1 10.3 210963 1.6 6.37 0.047 97.6639 9. 45 %@FE 86/ 100).
50/ 4b MAO 3600 40.1 10.3 - - 6.37 0.0058 7.24909 0.70 (0.8) (80/100) 51/4b -
MAO 1179 WO 2005095489 164073 2. 1 6. 37 0. 0414 158.031 15.3 PCUUSIOSHOMID0) 52/ 4b
MAO 3601 40 3.45 0 2.1 6.37 0.2441 61 091 177 (0.4) (40/100) 53/4b MAO
3601 39.9 3.45 - - 6.37 0.0016 3.99876 1.16 (0.4) (40/100) 54/4b MAO 3600
39.9 3.45 - - 6.37 0.0051 12.7483 3.70 (0.4) (40/100) 55/4b MAO 1556 74.8
10.3 42989.6 6.4 6.37 0.0512 296.079 28.6 (0.4) (40/100) 56/4b MAO 1943 75
10. 3 4753%0fktlyléncFBdbetsRnifed(Zpse). (ThedpactaOwds0yn sxtleth veE1 1577 75 0 45
133 6.4°6.37, 0, 0432 246,472 33, 8 g}gbs@ (40/100) 58/ 4b MAQ 3601 5 3.45 -. -
6.37 - -0.34YRyPolymergecqysred) by VsriBose et e therRpissadures Thes 45 75445
2.4 6.37 0 8 I }0Q4eH0/ 46 MAO 3601 75 3.45 62938
20 o 5y ocdgsl gl Sdiaadad dich o.%rﬁ%/ 100) B REB 2003 VO 50051095465
PCT/ US2005]{ 06227 L N0C(NR)AC (46) =N, 6.3 OgH; [ NiBm/and T/ C P/ bar MV W % ol

ELP o bl LB o Gl 3 TR /1 Vb

Table 2 PPRA evaluation with complexes 4a, 4b, 4c, 4d, 5d and 64d*.



(0.8) (80/100) 62/4c MAO 131 41.2 17.2 35365 - 0 0.5529 18994.2 1102

(80/ 100)
(80/ 100)
('80/ 100)
(80/ 100)
(80/ 100)

63/ 4c MAO 124 40.7 17.2 35834 - 0 0.4616 16804.5 975
64/ 4c MAO 2722 39.9 10.3 382593 - 0 0.0404 66.7972 61%

(0. 8)

égB%Qé)

Qo HosHA@e272 40.2 10.3 36509 - 0 0.3823 6317. PETAEISLOONWD2-8Y

( 40/ 100) | &8

( 40/ 100)
( 40/ 100)
( 80/ 100)
(80/ 100)
(80/ 100)
74/ 4c MAD
MAO 3601
75 3.45

51265 -

5.0 6.37

66/ 4c MAO 58 39.9 10.3 25897 - Q 0.2121 16473.1 1593 (0. 8)
67/ 7a MAO 1608 40 3 45 177533 09 0 0538 301 147 87 4 (0 4)
f’nﬂ%‘%e@t‘}wﬁo'f’z"csf’/a@ 198 72Wt% O*HBO'O‘Q% ;/‘\2 v%z MWQY 0. 4)
(H@?‘hp (hpeHea 35 40 1 345 7144)1%0‘3 0 95t 0582 1 0. 4)
;;fu: %3 9% A9y 3736460°! o-o 58780 ‘%53893?9?@1909197 0. B)
Ac 6 4 3.09 . (0| 8)
020 M1 2ad 4 5731580% 20 581 i”ﬁ‘ﬁggsé%ﬁwm‘?” 0. B)
275945 4033 13913655560 0. 0641 2Q06.44 203 (9534) 40/ 100)
@@g 7éoHoi0. 3 29473 - 0 0.0596 1931.93 187 (0.4) (40/10p) 75/ 4c
b4l 3. ¥R0- -69 0.£103909. 14626 2.83 o( Bb.odds (48H6400) Z@d 4c| MAO 3600
- (osg) 0(@0Add 10. 2488 2.97 (0.4) (40/100) 77/ 4c MAO 1002 76.1 3. 45
) §4:0522MABS. 8666 1362 (10.34)20¢849/ 100) 8/0MsIMAD.IB 39. &.50. B 43779
002271(804888. 9 1411 (0.8) (80/100)
6/4a MAO 668 402 103 182918 __ 0  0.0438 295.055 28.5
(0.8} (30/100}
7/4a MAO 3600 401 345 296351 __ 0 0.0434 108.494 3148
(0.4)  (40/100)
8/4a MAQO 3601 399 345 355798 __ 0 0.044 109962 31.9
(04)  (40100)
9/4a MAO 3600 40.1 345 296505 __ 0 00215 53.7375 15.6
(0.4) (40/100)
10/4a MAQ 3601 75 17.2 80625 — 0 0.0339 42.3608 2.46
(0.8) (80/100)
11/4a MAO 3601 75 17.2 94783 _ 0 00279 343697 2.02
(0.8) (80/100)
12/4a MAO 2657 75 172 54112 — 0 0.0466 78.9325 4.58
(0.8)  (80/100)
13/4a MAO 1832 75.1 10.3 40507 _ 0 0.046 225964 21.9
(0.4)  (40/100)
14/4a MAO 1347 751 103 36818 — 0 0052 347444 336
(0.4)  (40/100)
15/4a MAQ 2005 749 103 45172 — 0 0.0437 196.13 18.97
0.4) (40/100)
16/4a MAQ 3601 75.1 345 - _ 0 0.0028 6.99833 2.03
(0.4)  (40/100)
17/4a MAO 3601 75 3.45 _ _ 0 00031 7.7469 225
(0.4)  (40/100)
18/4a MAO 3600 749 345 41412 __ 0 0.029 72.4915 21.0
(0.4) (40/100)
19/4a MAQ 3601 75.1 103 60137 5.1 6.37 0.0196 48.9826 4746
(0.4)  (40/100)
20/4a MAO 1542 40 10.3 214439 0.81 6.37 0.0437 127.552 123
(0.8)  (80/100)
21/4a MAO 3600 40 10.3 — _ 6.37 0.0112 13.9992 1.35
(0.8)  (80/100)
22/4a MAO 37 40.1 103 —_ —__ 637 00026 315875 30.6
(0.8)  (80/100)
23/4a MAO 3601 40.1 3.45 203176 1.3 6.37 0.0165 41.2404 12.0
(0.4)  (40/100)
24/4a MAO 3601 40 3.45 —_— — 637 0.0034 8.4975 247
(0.4)  (40/100)
25/4a MAQO 360! 40 345 _ — 6,37 00035 8.74745 2.54
(0.4)  (40/100)
26/4a MAO 1940 749 103 47280 5.1 6.37 0.0508 235.637 228
(0.4)  (40/100)
27/4a MAO — R 0 —_ — 637 _ #DIVIR #DIV/0!
(0.4)  (40/100)
28/4a MAO 3600 75.1 3.45 _ — 637 0.0002 0.49995 0.145
(0.4)  (40/100)
29/4a MAO 3601 75.1 3.45 — — 637 0.0043 10.748 3.12
0.4 {40/100)
30/4a MAO 3600 75 345 66116 2.2 637 00107 26.7466 7.76
(0.4)  (40/100)




79/ 4c MAO 3600 40 10.3 -
MAO 74 39.8 10.3 47568 4.0 6.37 0.2181 13193.3 1276

MAO 3261
MAO 1036
MAO 1465

i e

- 6.37 0.0069 8.62469 0.834
40.1 3.45 166172 7.9 6.37 0.0499 137.731 40.0
4673 0.98 6.37 0.0583 506.374 147.0
8109 1.1 6.37 0.0558 342.867 99.5

(0.8) (80/100) 80/ 4c
(0. 8) (80/ 100) 81/ 4c
(0. 4)13BBB206Y 82/ 4c

Gyt

) 83/4c’
84/ 4c

MAO 396 74.9 10.3 35439 11 6.37 0.0582-1323.66 128 (0.4) (40/100) 85/4c MAO

610 75.1
661 75.1

ROw/Bar3230407 . Timbs 3PCOPOLDOMGT. 082 ftnd Vikd. AviyE0] LOGiyi
QurBHY58mbleh )6. 37 0. 0481 655. 234 @8. 40t 0. 4) (®/h0QmuRThie

4c MAO
MAO 3601

75.1 3.45
75 3.45
75 3.45 1
2005/ 0954
W % mmol
g/ mol / h/
(80/100)
(80/100)
(80/100)
(80/100)

31/4b 6. 3TAC - QI5A49%0 -10228810320. 4) (40/ 200% 020DB3 8859 M
23097 1807108) 37 0. 0355 88.7212 25.7 (0.4) (40/100) 89/4c M
23848 1 MA@ 37515, 3888 178. 9848P57. 83 (0. 19@46771%) 1533FEB

6&‘)0150T/(§5§§1%5/ 002479 104- Run/ Cat Act.vg or, Time/s TG Pl
¥ ) g g ABEi ViTey 29‘6%%91 mof / 8§%)* t-lbet b n
9

‘i’ﬁ%"‘”?ﬂl‘“’*ﬂ% ™13 | 0,409 16070

160
276160 3@91710% 359459 - 0 0y 3589061 366749 734246 (‘

936§p 10. 37344733 - 0 0.0418 208.961 20.2

36/4b MAO 825 40.1 103 221605 __ 0 00171 93.3225 9.03
(0.8)  (80/100)

37/4b MAO 3601 40.1 345 313066 __ 0 00301 752251 21.8
(0.4)  (40/100)

38/4b  MAO 3601 40 345 268136 _ 0 0.0201 50.2376 14.6
(0.4)  (40/100)

39/4b  MAO 3601 402 345 __ 0 0.0081 202435 5.87
(0.4)  (40/100)

40/4h  MAO 3601 75.1 17.2 55806 __ 0 0.0462 57.7386 3.35
(0.8)  (80/100)

41/4b  MAO 3602 751 172 — 0 00144 179922 1.04
(0.8)  (80/100)

42/4b  MAO 3601 75 172 25994 __ 0 0.0576 71.9794 4.18
(0.8)  (80/100)

43/4b  MAO 1008 75 103 32688 0 00516 460.541 445
04)  (40/100)

44/4p  MAO 931 751 103 31831 0 0.0503 486.371 47.0
(04)  (40/100)

45/4b  MAO 1186 75 103 35202 __ 0 0.0486 368.806 357
(0.4)  (40/100)

46/4b MAO 3601 75.1 345 __ — 0 0.0018 4.49924 1.3}
(0.4)  (40/100)

47/4b MAO 3601 75 345 __ — 0 0.0017 4.24929 1.23
(0.4)  (40/100)

48/4b  MAO 2234 749 345 40479 __ 0 005 2014 584
(0.4)  (40/100)

49/4b  MAO 2166 40.1 103 210963 16 637 0.047 97.6639 9.45
(0.8)  (80/100)

50/4b MAO 3600 40.1 103 __ __ 637 0.0058 7.249%09 0.70
(0.8)  (80/100)

51/4b MAO 1179 40.1 103 164073 21 637 0.0414 158.031 15.3
(0.8)  (80/100)

52/4b MAO 3601 40 345 0 2.1 6.37 02441 610.091 177
04)  (40/100)

53/4b  MAO 3601 399 345 ___ — 637 0.0016 3.99876 1.16
(04)  (40/100)

54/4b  MAO 3600 399 345 __ —— 637 0.0051 12.7483 3.70
04  (40/100)

55[4b  MAO 1556 748 103 429896 64 6.37 0.0512 296.079 28.6
(0.4)  (40/100)

56/4b MAO 1943 75 103 47539 43 637 0.0458 2122 20.5
(0.4)  (40/100) -

57/4b MAO 1577 75 0 45133 6.4 637 0.0432 246472 23.8
(0.4)  (40/100)

58/4b  MAO 3601 75 345 __. — 637 - 074977  -0218
(0.4)  (40/100) 0.0003 (
59/4b MAO 3601 751 345 75445 24  6.37 0.0149 372442 0.8
(0.4)  (40/100)

60/4b MAO 3601 75 345 62938 3.0 637 00144 359916 10.4
(0.4)  (40/100)

nO 3601
NO 3600
P007 WD
Ear Mv

(0. 8)




94/ 4d MAO 274 40.5 10.3 64093 - 0 0.1919 3157.06 305 (0.8) (80/100) 95/ 4d
MAO 651 39.9 10.3 291955 - 0 0.0401 277.078 26.8 (0.8) (80/ 100% 96/ 4d MAO
3600 40 3.45 330666 - 0 0.0388 96.9908 28.1 (0.4) (40/100) 9% BEBNMREY 3600
40.1 3. AW@1MHBE469 0 0. 0345 86.2454 25.0 (0.4) (40/ L0OYCHBSWESMADIL236 40
3,45 199732 - 0 0.0562 409.24 119 (0.4 (40/ 100) 99/ 4d MAO 897 75.1 17.2
62318 - 001096 5499063 Q-8 z«e b 4 MAO-3604 2 133644
-0 0. 06077 5 gLE7 850/ 180) ;E/ °8‘d2€‘§11g4 G iaGHE - O
0.194 33b8 YIOVSA) (0 oy (064 100Y 102/ K MAS 29 0 0.0526
1618. 68 11505 (hag) (407 100) 103/ 44 R0 46 15 1505 FATh - 078 0da7
1103. 64 le brge (O I@xo 40431;00A1 2044 Ad M3 544 7501 (123 A3 - § . 0912
846. 841 8109 (@oAdo)(40/100) 105/ 4d MAO 3601 75 3.45 - - 0 0.0051 12.7479
3.70 (0 4k 40 MQO) 106/ 460 NADI.B6GGsTH 3.45 0 -04516€. 4RdhHs 11. 2499 3. 26
(0.4) (40/@89) ®OILKd MAO 3601 75.1 3.45 92793 - 0 0.0381 95.2328 27.6
(0. 4) (4p/6830) 1W80LAd NBD 359 403 19839149627 9. 70.GOB 766090532 428. 553 41. 4
(0.8) (80/{0ED) ®OIPWd MAO 3601 40 10.3 _ - 6.37 0.0107 13.3723 1.29 (0. 8)
(80/ 100) | 150t 4d MAO 3727240402 130-3 BAIER3 2 7 6. 373893 0$B221871. 84184.|3 (0. 8)
(80/ 100) 1(:1?;5) 443093600 40, 3.45 - ;8,37 0.0092 22,9992 6. 67
66/4¢ MAO 38 99 103 25897 _— 021

16473.1 1593
(0.8}  (80/100)

67/7a  MAO 1608 40 345 177533 _ 0 0.0538 301.147 874
(0.4)  (40/100)
68/4c  MAO 3600 402 345 196172 _. 0 0.0292 72.9972 212
(0.4)  (40/100)
69/4c  MAO 1365 40.1 345 214406 __ 0 00532 350.81 101.8
(04)  (40/100)
‘. 70/4c  MAO 73 742 172 26460 _ 0 0.5325 328974 1909
’~ (0.8)  (80/100)
714 MAO 3600 75 172 112336 __ 0 0.0426 532472 3.09
(0.8)  (80/100)
72/4c  MAO 65 743 172 21382 0 03814 262592 1524
(0.8)  (80/100)
73/4c MAO 275 75 103 30126 0 0.0641 2096.6 203
(0.4)  (40/100)
744 MAO 278 749 103 29473 __ 0 0.059 1931.93 187
(04)  (40/100)
75/4c  MAO 3601 75.1 345  __ 0 0.0039 9.74626 2.83
(0.4)  (40/100)
76/4c  MAO 3600 75 345 __  __ 0 0.0041 102488 2.97
(0.4)  (40/100)
774c  MAO 1002 75.1 345 51265 _ 0 00522 468.867 136

(0.4)  (40/100)
78/4¢  MAO 70 398 103 43779 50 637 02271 145889 1411
(0.8)  (80/100)
' 79/4c  MAO 3600 40 103 __ 637 0.0069 8.62469 0.834
(0.8)  (80/100)
80/4c MAO 74 398 103 47568 40 637 02181 131933 1276
(0.8)  (80/100)
81/4c  MAO 3261 40.1 345 166172 7.9 637 0.0499 137.731 40.0
(0.4)  (40/100)
82/4c  MAO 1036 40 345 164673 098 637 0.0583 306.374 147.0
(0.4)  (40/100)
83/4c  MAO 1465 40 345 188109 1.1 637 0.0558 342.867 99.5
(6.4)  (40/100)
84/4c  MAO 396 749 103 35439 11 637 0.0582 1323.66 128
(0.4)  (40/100)
854c  MAO 610 75.1 103 39380 27 637 0.0509 751.082 72.6
(0.4)  (40/100)
86/4c  MAO 661 751 0 36958 44 637 00481 655234 63.4
(0.4)  (40/100)

§7/4c MAO 3601 75.1 345 — — 637 - -0.74979 -0.218
4y  (40/100) 0.0003
88/4c MAO 3601 75 345 123007 1.7 6.37 0.0355 88.7212 257

(0.4)  (40/100)
89/4c  MAO 3600 75 345 122888 19 6.37 0.0108 26.9969 7.83
(0.4)  (40/100)




(0.4) (40/100) 112/4d MAO 1087 40 3.45 198224 1.1 6,37 0.0608 503.538 146
(0.4) (40/100) 113/4d MA ") 1901 40.1 3.45 198591 1.1 6.37 0.0529 250. 383
72.7 (0.4) (40/100) 114/4d MAO 683 74.9 10.3 48273 4.0 6.37 P beB208E2. 747
63.1 (0.4) (40/100) 115/4d MAO 1165 74.9 10.3 56500 3.7 6.37 0.0492 380.05
36.8 (Owd) 200409s1680) 116/ 4d MAO 1682 75 0 66218 2.8 6. 3FCDUSIOFNRER 729 25.5
(0.4) (40/100) 1 17/4d MAO 3600 75 3.45 . - 6.37 - -0.24997 -0.0725 (0.4)
(40/ 100) -0_0001 118/ 4d MAQ 3600 751 348~ . 637 0 008 199984 5 80 (0.4)
( 40/ 100) ‘iﬂfé—“ﬁ,}gd‘%ﬁ@fs&ﬁ’&“ﬁ” @ Pibas Mw 6""36’ Brghdth Goue/s Ativiy g 1)
(40/100) iR FES 4'ih 1) _\AD 2005/.09 1,3‘ peTHIS lm.. Q%IA gmoli -2 'ﬂu"ﬂ(-
Activato} M mes/l C 57D ar oMy i hol—i ePd NP IVJE Activityl (nmolfb
(mol / eq - ol 20/ 5d 3 124~ -| 0 0.0043
17.3809 1. JS %‘A og(?pli?%gﬁm A3 ‘3113%% B 2805 80 0 s '
1795.9 1p4 7/4 0/11@5’) 4d 22458 NE‘Q5$28 40 6 1(731%91521594¢ ;9. 1833 995. 63
57.8 (0f &y 80 (3686 123/ 5d MAO 669 40 10.3 - 0021 14.1163 1.[37 (0.8)
(80/100) b@ﬁllﬁd MA@ 194040441 1003 334365 - 0 0012@@4129@%9&1 2840.2(0.]8)
(80/ 100) | 1@%) 5d(shA@623 40.3 10.3 - - 0 0.0066 47.6879 4.61 (0.8) |{(80/100) -
126/ 5d MPO43601 MAO03. 4574 409 00004@309430. 7461 3. 121919 3157.06 305

(0.8)  (80/100)

95/4d MAO 651 399 10.3 291955 __ 0 0.0401 277.078 26.8

(0.8)  (80/100)

96/4d MAOQ 3600 40 3.45 330666 ._ 0 0.0388 96.9908 28.1

(0.4)  (40/100)

97/4d MAO 3600 40.1 3.45 311026 __ 0 0.0345 B86.2454 25.0

(0.4)  (40/100)

98/4d MAO 1236 40  3.45 199732 __ 0 0.0562 40924 119

(0.4)  (40/100)

99/4d MAO 897 751 172 62318 __ 0 01096 549906 31.9

(0.8)  (80/100)

100/4d MAO 3600 75 17.2 133644 _.. 0 0.0607 758617 4.40

(0.8)  (80/100)

101/4d MAO 260 75 17.2 32656 0  0.194 335821 194.9

0.8)  (80/100)

102/4d MAOQ 292 75 . 103 37395 0 0.0526 1618.68 156.6

(0.4)  (40/100)

103/4d MAO 446 75 103 41474 0 0.0547 1103.64 107

(0.4) {40/100)

104/4d MAO 544 751 103 43217 0 0.0512 846.841 §1.9

(0.4)  (40/100)

105/4d MAO 3601 75 3.45 — — 0 00051 12.7479 3.70

(0.4)  (40/100)

106/4d MAO 3600 75 3.45 _ - ¢ 00045 11.2499 3.26

(04)  (40/100)

107/4d MAOQ 3601 75.1 3.45 92793 __ 0 0.0381 952328 276

(0.4 {40/100)

108/4d MAQ 560 40 10.3 149627 1.7 6.37 0.0532 427553 41.4

(0.8)  (80/100)

109/4d MAO 3601 40 10.3 —_ —_ 6.37 00107 13.3723 1.29

(0.8)  (80/100)

110/4d MAO 373 401 103 123533 27  6.37 0.0722 871.84 843

0.8) (80/100)

111/4d MAO 3600 40 3.45 — — 637 0.0092 22.9992 6.67

(0.4)  (40/100)

112/4d MAO 1087 40 345 198224 1.1 6.37 0.0608 503.538 146

(0.4) (40/100)

113/4d M£ED 1901 401 3.45 198591 1.1 6.37 0.0529 250.383 72.7

{0.4) (40/100)

114/4d MAOQ 683 749 103 48273 4.0 637 0.0495 652747 63.1

(0.4)  (40/100)

115/4d MAO 1165 749 10.3 56500 37 6.37 0.0492 380.05 36.8

(0.4) (40/100)

116/4d MAO 1682 75 0 66218 2.8 6.37 0.0493 263.729 25.5

©4)  (40/100)

117/4d MAO 3600 75 3.45 —_ — 637 - -0.24997 -0.0725

(6.4)  (40/100) 0.0001

118/4d MAO 3600 75.1 345 — — 637 0.008 19.9984 5.80

(0.4)  (40/100)

116/4d MAQO 3600 749 345 -— —  6.37 0.0066 16.499 4,79

(0.4) {40/100)




(0.4) (40/100) 127/5d MAO 3601 40 3.45 - - 0 0.0027 6.7473 1.96 (o 4)
(40/100) 128/ 5d MAO 3077 40.2 3.45 221805 - 0 0.0347 101.482 29.4 2&0 4)
(40/100) 129/5d MAO 3601 75 17.2 45509 - 0 0.0681 85.0917 4. 9% FEB

(80/100) 3QhGEmodAe 3601 75 17.2 - - 0 0.0032 3.99863 op@a,USQ@Qghz4e,%0/ 100)
131/5d MAO 719 75 17.2 34188 _ 0 0.1394 872.887 50.7 (0.8) (80/100) 132/5d
MAO 2139 74.9 10.3 64632 - 0 _0.0371 1560%-15.1 (0.4) (40/100) 133/5d MAO
3601 75. [Ruh{fa3 ASBRDY Ting/sOl/B285b86. P61 ¥4 imm¢ioYisd {40itd0) AdtBay 5 MAO 3601
75 10.3 BSBAB" (m@l@)0207 51.732 5.00  (0°%) G40/ 100) mmebs ¢/mpehsg01 75 3. 45
- - 0 - | 20PdogMAR 21813 (¥.4) 1740/ 160) 6-0008 PIFSJ7NB®O 3601075 3.45 - - 0

- -0. 7498308b 231000 o, 3 137/5d 75 3.45 - |- 0
0.0096 2B g? é%% (6%4§M)40ﬂ%%0$0%8§/5d NN%AJ¥? 9%520 3 1%%31 2.1 6.37
3')3(1(

7.4047 0
899. 374 ( 8 1oq1, 1434 5d MAO 3601 §0.gloo31 46 1165 63739 0()18
4.49859 I.3% (MO (40/ 100) 142/5d MAO 1531 40.1 3.45 173593 1.3 6. 37

0. 0499 2D3434 (Pad) 20(40/1500) 73353/ 5d MA® 36586 4037813. 4522413602 1.2
6.37 0. 041%.81054430)30. 5 (0.4) (40/100)

7 4047 0|  (BEP1O8 108 NRD 575 38 1 3 k760 276 37 0. 0546

125/5d MAO 623 403 103 _  __ 0 0.0066 47.6879 461
(0.8)  (80/100)
126/5d MAO 3601 40 345 __ 0 00043 10.7461 3.12
(0.4)  (40/100)
127/5d MAO 3601 40 345 __ 0 00027 6.7473 1.96
(0.4)  (40/100)
128/5d MAO 3077 402 3.45 221805 _ 0 0.0347 101.482 29.4
(04)  (40/100)
: 129/5¢ MAO 3601 75 172 45509 __ 0 0.0681 85.0917 4.94
(0.8)  (80/100)
130/5¢ MAO 3601 75 172 0 0.0032 3.99863 023
(0.8)  (80/100)
131/54 MAO 719 75 172 34188 ... 0 0.1394 872.887 50.7
(0.8)  (80/100)
132/5d MAO 2139 749 103 64632 _ 0 00371 1561 15.1
(0.4)  (40/100)
133/54  MAO 3601 751 103 53310 _ 0 0.0265 662261 6.41
(0.4)  (40/100)
134/5 MAO 3601 75 103 55615 .__ 0 0.0207 S1.732 5.00
(04)  (40/100)
135/5d MAO 3601 75 345 _ 0 - -074988  -0218
(0.4)  (40/100) 0.0003
136/5d MAO 3601 75 345 __ _ 0 - -0.74988  -0218
(0.4)  (40/100) 0.0003
137/54 MAO 3600 75 345 __ 0 0.009 23.9993 6.96

(0.4)  (40/100)
138/5d MAO 422 401 103 78331 2.1 6.37 0.0485 517303 50.0
0.8)  (80/100)
139/5d  MAO 1641 40 103 . 637 0.0027 7.4047 0.716
(0.8)  (80/100)
140/5¢  MAO 273 399 103 85760 2.7 637 0.0546 899374 87.0
(0.8)  (80/100)
141/5d MAO 3601 401 345 __  __ 637 0.0018 4.49859 1.31
(0.4)  (40/100)
142/5 MAO 1531 401 3.45 173593 13 6.37 0.0499 293386 85.1
(0.4)  (40/100)
143/5d MAO 3552 40.1 3.45 213602 12 637 0.0415 105.147 30.5
(0.4)  (40/100)
144/5  MAO 3601 749 103 75489 4.5  6.37 0.0203 50.7373 4.91
(0.4)  (40/100)
145/5d  MAO 3600 75 103 71002 26 637 00206 51.4973 4.98
(0.4)  (40/100)

146/5d MAO 3602 75 0  __  __ 637 0009 23.98%4 232
(0.4)  (40/100)

147/54  MAO 3600 751 3.45 .. 637 -  -099991  -0.290
(0.4)  (40/100) 0.0004

148/54  MAO 3601 751 3.45 . __ 637 0.0025 624908 1.81
(0.4)  (40/100)

149/5d MAO 3601 75 345 __ 637 0002 4.99917 1.45

(0.4)  (40/100)




144/ 5d MAO 3601 74.9 10.3 75489 4.5 6.37 0.0203 50.7373 4.91 (0.4) (40/100)
145/ 5d MAO 3600 75 10.3 71002 2.6 6.37 0.0206 51.4973 4.98 (0. 42? %0/ 100)
146/ 5d MAO 3602 75 0 6.37 0.0096 23.9894 2.32 (0.4) (40/ 100)1515 B

3600 75.1 3.45 - 6.37 - -0.99991 -0.290 (0.4) (40/ 106%) 0.0004 148/ 5d I\/AO
3601 75. W&2E03469 6. 37 0A025 6.24908 1.81 (0.4) (40/ 106V VEAEER+TAho 3601
75 3.45 - - 6.37 0.002 4.99917 1.45 (@951) (40/ 100) 15 FEB 2007 WD

2005/ 0954gS ; . myemv 1o Ffo6 P/ bar MV
W % mol ”}gog%d( {T\gp' Fn

g/ nmol / h/1BeEa 0} 8)

(80/ 100) dksd/ aqsdmo'; 933 40, 4 17 2 134945 - o 0. 0561 270 576 15 7 (0. 8)

(80/ 100)| 13581 6d MWD 633 4804 177.2 BBIHBS -0 0 0243611770565 10153 (. 8)

(80/ 100) B3/ 6dsk8® 1611 40 10.3 - - 0 0.0016 4.46697 0.432 (0.8)|(80/100)
154/ 6d NAGYEE5 MAB 1618 87.84217.2 086116661- 6530 60P243.127.7560. 8) 10330/ [LOO)

155/ 6d MAGQ-8182 (819109 10.3 - - 0 0.004 37.356 3.61 (0.8) (80/ 1003 156/ 6d MAO
3600 40.[15¥6¢5 MAO o fplhoeH 16199081 4. 93— (0.%) 04T $669°7 157682 MAD 3601
40 1 3. 4508 %0842 10 4 969 3, 08734?“) 4) (40/100) 158/ 6d MAQ 360p 40.1

1 4/ 4 3

3.45 - - ?MQ’ oqgg"% 74891 % 504" ¥ (z0/10b) U0
155/6d 482 40.2 10.3 — — 0 0.004 37.356 3.61
(0.8) (80/100)
156/6d MAOQ 3600 40.1 3.45 _ — 0 0.0068 16.9981 4.93
(0.4)  (40/100)
157/6d MAO 3601 40.1 3.45 — _— 0 0.0042 10.4969 3.05
(0.4)  (40/100)
158/6d MAOQO 3600 40.1 345 — —_ 0 (.0007 1.74991 0.508
0.4) (40/100)
159/6d MAO 3601 75.1 17.2 —_ — 0 0.0128 15.9958 0.928
(0.8)  (80/100)
160/6d MAQ 3601 74.9 17.2 _ _ 0 0.0075 937172 0.544
(0.8)  (80/100)
161/6d MAOQO 2258 75 17.2 37145 — 0 00946 188.564 10.9
(0.8)  (80/100)
162/6d MAO 1333 75 10.3 45405 — 0 0.034 229.563 22.2
(0.4) (40/100)
163/6d MAQ 2139 75 10.3 48400 _ 0 0.0433 182222 17.6
(04)  (40/100)
164/6d MAO 3601 749 10.3 53529 - 0 0.0275 68.7374 6.65
0.4) (40/100)
165/6d MAO 360F 75 3.45 — _— 0 - -0.24996 -0.0725
0.4 (40/100) 0.0001
166/6d MAOQO 1601 75.1 345 — - 0 - -0.99974 -0.290
(0.4)  (40/100) 0.0004
167/6d MAO 3601 15 345 51320 __ 0 0.0104 259922 7.54
(0.4)  (40/100)
168/6d MAO 1548 402 103 72379 29 6.37 0.0403 117.127 113
(0.8)  (80/100)
169/6d MAQ 1652 402 10.3 _ . 637 0.0018 4.90353 0474

(0.8)  (80/100)
170/6d  MAO 1186 40.2 103 97895 3.0 6.37 0.0289 109.676 10.61
(0.8)  (80/100)
171/6d MAO 3600 40 345 __  __ 637 0.00i5 3.74957 1.09
(0.4)  (40/100)
172/6d  MAO 3600 403 345 140824 2.0 637 0033 824897 23.9
(0.4) (407100

173/6d  MAO 3601 40 345 __  __ 637 0.0015 3.74873 1.09
(0.4)  (407100)

174/6d  MAO 3601 75 103 61954 58 637 0023 57.481 5.56
(0.4)  (40/100)

175/66d  MAO 3601 75 103  __  __ 637 0.0097 242427 2.34
(0.4)  (40/100)

176/6d  MAO 3601 749 0 —— . 637 -0024 -599897  -5.80
(0.4)  (40/100)

177/6d MAO 3601 749 345 __  __ 637 -  -12497  -0.363
(0.4)  (40/100) 0.0005

178/6d MAO 3600 75 345 __  __  6.37 0.0011 274985 0.80
(0.4)  (40/100)

179/6d  MAO 3601 75.1 345 __  _ 637 0.0017 42484 123

(0.4)  (40/100)




159/ 6d MAO 3601 75.1 17.2 - - 0 0.0128 15.9958 0.928 (0.8) (80/100) 160/ 6d
MAO 3601 74.9 17.2 0 0.0075 9.37172 0.544 (0.8) (80/100) 161/ 6d MAO 2258 75
17.2 37145 - 0 0.0946 188.564 10.9 (0.8) (80/100) 162/6d MACABBB 2987 10. 3

45405 - 34 229 563 222 (0.4) (40/100) 163/6d MAO 10 3 48400 -
0 0.0433%@3‘?"23'3“%9?. 6 (0.4) (40/100) 164/6d MAO 3601 7%&3’?}?@3’1’@@2929 -0
0.0275 68.7374 6.65 (0.4) (40/100) 18876d MAO 3601 75 3.45 - - 0 - -0.24996

-0.0725 (0.4) (40/100) 0.0001 166/6d MAO 3601 75.1 3.45 - - 0 - -0.99974
-0.290 (0.4) (40/100) 0.0004 167/6d MAO 3601 75 3.45 51320 - 0 0.0104

25.9922 7.54, (0.4) (40/100) 168/ &d 48 10.3 72379 2.9 6.37 0. 0403
117. 127 11. "’”%’6’." @""é’ Friotuisr A TRas (45250 ey €acn Girngios o

4.90353 0. 4¢ith 5( %acPe (BYEP0N WAQLR daftdhOnbl a1 Queitib. 8f DA8ou3- Br & 37
0.0289 109.676 10.61 (0.8) (80/I00) 171/6d MAO 3600 40 3.45 - - 6.37 0.0015

3.74957 1. Geedefeamined( ampugoyt erhylees Mad Bewo cavumed, ) nsEi2l Gererd. 37 0. 033
ez 4951 220 f0r 0 000l G600 388 2y S, B 274073
5.56 (0. 4)qubridred Qih § ARIGHOMALBEDArdon dfr3he totalbdid4tiéh 0P8 BA#424 2. 34
) eetcrmened amownt of cthylene had been sonsumed (20 poig) © MAG =

predetermin un y psig);

methylaluminoxane; ¢ 1 bar = 100 KPa = 14.508 psi; © Determined by GPC at 135

°C. Validated with the literature precedent complexes [2,6-i-PrC¢H;N=C(Me)-

C(Me)=N2,6-i-PrC¢H;]NiBr, and [2,6-(2',6',-i-PrCsH3N)»CsH3N]FeCl, complexes

and MAO as activator.

( [00174] While certain representative embodiments and details have been

shown to illustrate the invention, it will be apparent to skilled artisans that various

process and product changes from those disclosed in this application may be made

without departing from this invention’s scope, which the appended claims define.

[00175] All cited patents, test procedures, priority documents, and other

cited documents are fully incorporated by reference to the extent that this material

is consistent with this specification and for all jurisdictions in which such

incorporation is permitted.

[00176] Certain features of the present invention are described in terms of a

set of numerical upper limits and a set of numerical lower limits. This

specification discloses all ranges formed by any combination of these limits. All

combinations of these limits are within the scope of the invention unless otherwise

indicated.



(0.4) (40/100) 177/6d MAO 3601 74.9 3.45 - - 6.37 - -1.2497 -0.363 (0.4)
(40/100) 0.0005 178/ 6d MAO 3600 75 3.45 - - 6.37 0.0011 2.74985 0.80 (0. 4)
(40/ 100) 179/ 6d MAO 3601 75.1 3.45 - - 6.37 0.0017 42484 1.2315BB2p07 .
(40/ 100) 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002979 - 107- Gener al -

Condi ti oQgy 2009hdsgse sol vent, ethylene (50-250 psig), remefinogeemhed with
5 nol % Oxygen %)n Argon after the totglg duration of one hour or a

predet er mi ned anmount of ethyl ene had been consuned (20 psig); b General

Condi tions: Tol uene solvent, ethylene (50-250 prig), octene (6.37 mmol),
reaction quenched with 5 nol % Oxygen in Argon after the total duration of
one hour o edet erm ned anount of ethyl ene had been consuned (20 psig);
MAO = mtm noxane; d | bar= 100 KPa = 14.508 psi; ~ Determ ned by GPC
at 135 T. Validated with the literature precedent conpl exes
[2,6-1-PrCoH3N=C(Me) - C(Me)=N2, 6-] - Pr C6H3] Ni Br2 and )
[2,6-(2', 6l -i-Pr crinsiipacigtal st cepmpaRik repRsentad bys the ¢ farmuky . [ 00174]
Wi | e certmwemeﬁegi ative enbodi nents and details have been shown to
illustrate P ‘g?rll&h, it will be apparent to skilled artisans that g
various p, t e r i ed in this

appl i cat i o%&%n%?%%gmggﬁ{a&%tahgﬁﬁﬂgéghh ?nmgt%]?gengrﬁ r%?g&?%venti on's scope,

whi ch t he eghet denddepenidentlydefoneanioni@digabt, Al | cited patents, test

procedures, .pri riéy docunents, and other cited docunents are fully

i ncor por at ¥dS By~ PEference to the extent that this material is consistent
with this specifscajgion and for all jurisdictions in which such

incorporation I's permitted. [00176] Certain features of the present

i nventi on each Idéscnidémeddéntlyt arnestrglfl naonsetr di-amomertrideltatedjgand lthatiiss and a

Formed by BPFHCAGAD AFMBATEERABEE FTPRSORYAR ABrBITE: | ons of these |1 ts
are within the grope g of i@ ni RlalodAs ¥k esHhifdi ARV se  indicated. 15 FEB
2007 WD 2005/ 095469 PCT/ US20057 002479

b) the oxygen atom is a teryninal atom,

c) the other nitrogen atom 1is a central atom,

d) the central nitrogen atorm is part of a pyridinyl ring,

e) the central nitrogen atorm is connected to the terminal oxygen atom
at one ortho position of the pyridinyl ring via a group having at least two carbon
atoms,

D the central nitrogen atom is connected to the terminal nitrogen
atom at the other ortho position of the pyridinyl ring via a group having at least
two carbon atoms,

g) the terminal nitrogen atom is substituted with one C;-Csg
hydrocarbyl or one hydrogen or substituted with one C3-Cs¢ hydrocarbyl and one
hydrogen atom or two hydrocarbyls wherein at least one hydrocarbyl is a C3-Csp
hydrocarbyl, and '

h) the terminal oxygen atoim is bonded to two different carbon atoms

or one carbon atom and one hydrogen atom, to give a neutral donor or one carbon

atom to form a mono-anionic donor.

2. A transition metal catalyst compound represented by the formula:
[LMX,, ], wherein:
each M is independently, a Group 4, 5, 6,7, 8,9, 10, or 11 metal;



108 CLAIMS 1. Atransition netal catal yst conpound represented by the
formula: [LMXW Z wherein: each Mis independently, a Goup 4, 5 . 1,
9, 10, or 11 netal; each X is independently a nmonoanionic | | YahEB 2007
wisl,20r3, z is'l or 2; and each L is, independently, a neutral, nono- or
di-anionic tridentate Iigand that is bonded to Mby two nitrogen atons and
one -oxygen atom where: a) one of the nitrogen atons is a termnal atom b)
the oxygen atomis a termnal atom apgthe other nitrogen atomis a central
atom d) the central nitrogen atomis part of a pyridinyl ring, e) the
central nitrogen atomis connected to the term nal oxygen atom at one ortho
pOSi ti OMXM%MMPW?’H@“\Fi"&%grOUp havi ng at |east two carbon

atoms, fyidfEerdentral nitrogen atomis connected to the term nal nitrogen

at om at the other ortho position of the pyridinyl ring via a group having at

| east t%¥8 1065384 at ons, 'g) the termnal nitrogen atomis substituted vvith
one C3- Qgﬂ: t%e@&ﬁﬁ&# &Mﬁ%ﬁbﬁﬁ Wighadd tHit§ H%Htm

hydrocar and one ydrogen at om or t ﬂgr ocar byl s erei n(5 east one
hydr ocarﬁ?@mm 0 hydrocarbyl, and h) t he term nal oxygen atomis

bonded to twgydi WHHEE{M carbon atom and one hydrogen
v °L§§Fﬂ%n%%ﬁ&%ﬂ one car

atom to give’a neu atomto forma nono-anionic
donor. 2. A @) anﬂdo&mnﬂm@aﬁmﬂaﬁmﬁo@mound represented by the formul a:

et nl "5 3 gt kel BEBIFIN DI BR P 4 O B T P T
1,2 or 3, z |4); Iﬁmrceﬁu'alambgmatommcomectedtothztmnmﬂnitogenmnomorﬂ:o
podition of the pyridinyl ring via a group having at least two carbon atoms,
(  5) theother ortho position of the pyridiny] ring is substituted with a group
| represented by the formula -CR=CR-O-R, wherein cach R is independently a C; to Cy; alkyl
group,
6) the terminal nitrogen atom is substituted with one Cy-Cso hydrocarbyl or one
hydrogen or substituted with one C3-Csp hydrocarbyl and one hydrogen atom or two
hydrocarbyls wherein at least one hydrocarbyl is & C5-Csp hydrocarbyl.

5. The wansition metal catalyst compound of claim 2 wherein the compound is represented
by the formula: '

wherein
Misagroup4,5,6,7,8,9, 10, or 11 transition metal;



each L is independently, a neutral or nono-anionic bidentate ligand that is
bonded to Mby two nitrogen atons, where: 1) one of the nitrogen atons is a
termnal atom 2) the other nitrogen atomis a central atom1%EEszHE '
central nMOrmgeesadom i s pact of a pyridinyl ring, 4) tRCEER00H02419 r ogen
atomis connected to the term nal nit¥8gen atom at one ortho position of
the pyridinyl ring via a group having at |east tw carbon atons, { 5) the
ot her oatho position of the pyridinyl ring is substituted with a group
represented by the formula - R'"CR-O R, wherein each Ris independently a Cl1
to Cl1 aIIrNisngrcfgﬁp, 6) the terminal nitrogen atomis substituted with one
C3-Cso hydr&ca one hydrogen or substituted with one C3-Css

hydr ocar byl @\Bgf‘él hydrogen atomor two hydrocarbyls wherein at |east out

hydr ocar by| a&m&%ﬁeﬂsﬁﬂ L OSPkIMhic mdnolRftald BEat 1 on metal catal yst
m

conpound of clal erein"the conmpound 1s repfesénted by the fornula: R
R R3 R ®Ris/,Ror3PC 2 ~ \~X~-w RS Re ~r wherein Mis it group 4, 5, 6,

7, 8, 9, 10, or_11 transiti taI 15  FEB 2 2005 469
PCT/ US2005/ BRSIWRGS imdspeRdennay YoEREs. @ BWEEO 6&37;&%&%3&83{ ocarbyl, a
i ndependent hé(locﬁﬂvﬁgi-%hﬁstﬁﬁ@(ﬁﬂﬁﬂ&%ﬂ ligand; wis 1, 2 or 3; each Ris,

i ndependently, a hydrogen ydrocarbyl, a substltuted hydr ocar byl , a
hal ocar byl , eash &' samisfﬁ“t ist enddpahdendiybyal hydmgttnRa apdroe2rbyk , a |smuﬂnatedent ly, a

nyorogen, e iakosel DYl & iist ket Preocal i v £ el 28 Bl sl @
together to form a cyclic or polycyclic ring structure;
each R3, R4, R5, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may jcin
together to form a cyclic or polycyclic ring structure,
each R® is, independently, a hydrogen, a C3 to Csy hydrocarbyl or a C; to Csp
halocarbyl;
each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;
each L' is a neutral ligand bonded to M; and

misOorl.

4. The transition metal catalyst compound of claim 1 wherein the compound

is represented by the formula:

wherein



together to forma cyclic or polycyclic ring structure; each R3, R4, R5, is,
i ndependently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, or independently, nai° [B&Br®007

together to forma cyclic or polycyclic ring structure; i
i ndependePI9534Y dr ogen, a C3 to C50, hydrocar byl or ap%@}i{‘%&%%fﬁg

hal ocarbyl; each R7 is, independently,” a hydrocarbyl, a substituted
hydrocarbyl, a hal ocarbyl, or a substituted hal ocarbyl; each L' is a
neutral |igand bonded to M and msOorl. 4. The transition netal catalyst

conmpound of_ clai m | r.el h? conpound. .is represented by the formula: |
R R3 R4 / WSG\%%WP’ g&)&’w 0,891 _N #pnsitiqe metahhor oi n 15 FEB 2007 WO
2005/ 095469N|§>gﬁlhg§eglg 0 510 0 24 7 9 111 Mis a group 4, 5, 6, 7, 8, 9, 10,
or 11 transition tal; Nis nitrogen; Ois oxygen; each X is,

i ndependent Oys osygeani oni ¢ nonodentate |igand; wisl,2or3; each Rl and R2 is,

i ndependent | . hydr ogen, .a hydrocar byl , sybstituted hydrocarbyl, a
hal ocar byl ,e‘%}:‘ ﬁ‘%ﬁ%&?‘%ﬁﬁ?@ﬂ B E R o\ I‘,Odf)‘%aﬁeﬂtgéﬁ‘éﬂdent ly, may join

toget her toufi@im g gyclic or polycyclic ring structure;, each R3, R4, R5, is,
i ndependent |y, ’a1 hydr o en, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocar byl ,eash R smdsRf tigt eiepedentdybyd hydiogemde paytecsrbyl, ansybsjivited

ogetner LA aLL 8 RELENSIL G rRG ShivE e Bach BB LS
together to form a cyclic or polycyclic ring structure;

each R*, R, R®, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each RS is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C; to Csg
halocarbyl;

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

L’ is a neutral ligand bonded to M; and

mis0, 1or2.

5. The transition metal catalyst compound of claim 1 wherein the compound

is represented by the formula:

wherein

each M is, independently, a group 4. 5, 6, 7, 8,9, 10, or 11 transition metal,;

N is nitrogen;



hal ocar byl ; each R7 is, independently, a hydrocarbyl, a substituted

hydr ocar byI a hal ocar byI or a substituted hal ocar byI L' is a neutral
ligand bonded to M and nisO,1lor2. 5. The transition metal cH BF§ 2007 _
conpound of claim1 wherein the conpound is represented by the fornula: t s
R2 R R7 RvB200R859Ra R4 M~M\X Rs R5 -.N \~~00 R2 MCTVUS20/@@24Mher ei n
each Mis, independently, a group 4, 182 6, 7, 8, 9, 10, or 11 transition
metal; N is nitrogen; 15 FEB 2007 WD 2005/095469 PCT/ U52005/002479 112 O

i s oxygen; each X is, independently, a hydride, hydrocarbyl, substituted
hydrocarbyl, hal ocarbyl, substituted hal ocarbyl; each Rl and R2 is,

I ndependent Oyis oxypyrgr ogen, a hydrocarbyl, a substituted hydrocarbyl, a

hal ocar byl , or a_ substi tut al oca i ndependent | j oin

t oget her t 03y i+ alS¢ yRYgPED E’@I ?ck’ﬂt‘ﬁ o r 3?15@0%35\’ ct étltuéé‘clli‘y%?caqhﬂ R5, is,
i ndependent arbyl, a substituted hydrocarbyl, a

hal ocar byl , thl’océ’rbgP’ sl%gtﬁi&%de IBX%bggr byl, or independently, may join

t oget her t 0 eheir R aarly & is, rdagehgayll, i« hydngzest rubydmearbghch Sbstitsted
|ndependently, a hydraqg a C3to C50 h rocarb Qr.a to C50. . :
hal ocar byl ; h¥d@caril. @ Wﬂ:sor?ﬁ‘el&a@ﬁaiﬂ%lpﬁar byl, mm@e&%ﬂ - AR M8t i t ut ed

hydr ocar byl togethed 8 REA Llclic 8 pBIyRYREE by beghA), ocar byl .

each R®, RY, R’ is, independently, a hydrogen, a hydrocarbyl, a substituted

-

hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C; to Csy hydrocarbyl or a Cs to Csp
halocarbyl; and

and each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl.

6. The transition metal catalyst compound of claim 2 wherein the compound

1s represented by the formula:

wherein

Misagroup4,5,6,7,8, 9,10, or 11 transition metal;

N is nitrogen;

O is oxygen;

each X is, independently, an anionic monodentate ligand,

wis 1,2 or3;



6. The transition netal catal yst conpound of claim2 wherein the conpound
is represented by the formula: RK R RBRRUmM RA NM/ (XYw RS (Re\R7 x
wherein Mis a group 4, 5, 6, 7, 8, 9, 10, or 11 transition nE &GFB20fy| s
nitrogen; Ois oxygen; each X is, independently, an anionic nonodentate
ligand; WOXOPYFE® 15 FEB 2007 WO 2005/ 095469 PCT/ US20657989% 7247213 each
R is, independently, a hydrogen, a hy‘d?ocar byl, a substituted hydrocarbyl,
hal ocarbyl, or a substituted hal ocarbyl; each RlL and R2 is, independently,
hydr ogen, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, or a
substituted halocarbyl, -or ind ndently, may join together to forma
cyclic or [FBFy &y l“@eﬁqnﬂﬁl@fnr%gﬁgﬁ‘é‘?m@aléﬁjr‘i’@;rbm? N&tmﬁg@ﬁs hydreesbrbént |y, a
hydr ogen, i d hydrocarbyl, a halocarbyl, or a
substi t ut e?aﬁ%ﬁ%ﬁﬁeﬁbsﬁl&%%yen ntly, may join together to forma
cyclic or paty®chid¢ RY vy indepmidendy, eaohir&igen, sa biydetearbyile at dupstitatedy dr ogen,
a C3 to Csq hydrqcarbyl or a C3 to, Cso hah)ocarbyl ;. each R7 is, .

i ndependenthXdrocarbyl.¢ %@%ﬁaﬁwl op asybgitpted dhatocaspyl gx dpggpendeptiyamey 4eiBy| . or a
substitute f . i ] .ly, a hydrogen, a C3 to C50
hydrocarbyﬁogéh%}qg&%ﬂoaﬁ&h%ﬁg%é’rc1?/:?%%%2@ >E<g’is, i ndependently, 1, 2, 3 or
4; and L' iemch RleY, &’ |is,gamdbpondahely, taohiirogad a hydrocarbyl, a substituted

hydrocarbyl, a halocarbvl, or a substituted halocarbyl, or independently, may join

L o

together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C; to Csp
halocarbyl;

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl; '
each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C3 to Csp
halocarbyl;

each x is, independently . 1, 2, 3 or 4;

and L' is a neutral ligand bonded to M; and

mis0,1or2.

7. The transition metal catalyst compound of claim 1 wherein the compound

is represented by the forimula:

wherein

M is a group 4,5, 6,7,8.9, 10, or 11 transition metal;



mis O, 1 or 2. 7. The transition netal catalyst conpound of clain1l mherein
the conmpound is represented by the fornula: RIL R2Z R M *; - N( x) W
R5 (R6'R9 x wherein Mis a group 4, 5, 6, 7, 8, 9, 10, or 115F55ﬁ@p?|0n _
metal ; 15 FEB 2007 WD 2005/ 095469 PCT/ US2005/ 002479 114 N is nitrogen; O

i S oxygewp »e0#sieoi s, i ndependently, an ani oni ¢ nonodeneci/esiobyansdy Wi s
1,20r3; each Rl and R2 i s, independently, a hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl, or

i ndependently, may join together to forma cyclic or polycyclic ring
structure; each R3, RR R5, is, independently, a hydrogen, a hydrocarbyl, a
substit ut 8ds phtysbegcar byl , a hal ocarbyl, or a substituted hal ocarbyl, or

i ndependent|y, may join together to forma cyclic or polycyclic ring

st ruct ur eO isaxhigeRs |s i ndependently, a hydrogen, a C3 to C50 hydrocarbyl or
a C3to C50 alo ach R7 is ntly, a hydrocarbyl, a

subst it ut &Ff d?’él?: %/['fiém ﬁ%ﬁ@@g‘}cbrf)?m(%gfa?%ﬂg %tituted hal ocar byl ; each R8

is, mdepqnlgqngloyg, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50
haI ocar byl ; i 51, ré4, .
each R and R is, independently, a hydrogen, a hydrocarbyl, a substituted

hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R3, R*, R>, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C3 to Csp hydrocarbyl or a C; to Cso
halocarbyl;

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C3 to Cso
halocarbyl;

xisl,2,3 0ord;

each R® is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

and L' is a neutral ligand bonded to M; and

misQ, 1 or2.

8. The transition metal catalyst compound of claim 1 wherein the compound

is represented by the formula:



each R9 is, independently, a hydrocarbyl, a substituted hydrocarbyl, a

hal ocarbyl, or a substituted hal ocarbyl; and L' is a neutral and bonded
to M and nisO,1lor2. 8. The transition metal catalyst conpouHﬁ gﬁz@péin1l
wherein t is represented by the fornula: 15

2005/ 0954@8‘@@%?@%05/ 002479 115 R1, R2 R3 O (h')m F(Fgﬁ‘lgﬁ%?%’%

(R6\R7 x wherein Mis a group 4, 5 or 6 transition netal; Nis nltrogen; 0
i s oxygen; each X is, independently, an anionic monodent at e | i gand,;

wi s1, 2or3; each Rl and R2 is i ndependently, a hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, ?Iocarbyl, or a substituted hal ocarbyl, or

i ndependent |y, may j Qisn togB her to forma cyclic or polycyclic ring
structure; each R3, , R5, /i s, independently, a hydrogen, a hydrocarbyl, a
substituted hydgdcarb alocarbyl or a substituted hal ocarbyl, or

i ndependent |y, j oi der to forn1a cyclic or polycyclic ring

structure; each |ndepen tly Lhwdrogen, a C3 to C50 hydrocarbyl or
a C3 to C50_4hal { each R7 ndependently, a hydrocarbyl, a
substi t ut ed?h N2 halocht or a substituted halocarbyl each R8
i's, independentl dr ogen, hydrocarbyl or a C3to C50
hal ocar byl ;

N

\RT

wherein

M is a group 4, 5 or 6 transition metal;

N is nitrogen;

O is oxygen;

each X is, independently, an anionic monodentate ligand;

wisl,2or3;

each R! and RZ 1s, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R, R*, R>, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C; to Csq
halocarbyl,

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl,

each R® is, independently, a hydrogen, a Cs to Cso hydrocarbyl or a C; to Cs
halocarbyl,

xis1,2,30r4;

L' is a neutral ligand bonded to M; and

mis0,1or2.



xisl,2,30r4; L' is a neutral |ligand bonded to M and mis 0, 1 or.). 15
FEB 2007 WD 2005/ 095469 PCT/ US2005/002479 116 9. The transition netal

cat al yst conmpound of claim 2 wherein the compound is represeht EBBE(Ofhe
formula: wherein RI1 RI0 R3 /R OL)mR4/ \N-~M (XYw 5 RN R6 R7 each
Mis, indepmosesssbey, a group 4, 5, 6, 7, 8, 9, 10, or Ilfctwsmesibizen netal ;
N is nitrogen; Ois oxygen; each X isg independently, an anionic nonodentate
ligand; wis 1, 2 or 3; each Ris, independently, a hydrogen, a

hydr ocar byl , a substituted hydrocarbyl, a halocarbyl, or a substituted

hal ocar byl ; each R3, R4, R5, is, independently, a hydrogen, a hydrocarbyl, a
substituted hyrHeagahdiion niktdl FaEak B¥tpo@id of Suis Riwhired thekbaapsd . or

i ndependently, may join together to forma cyclic or polycyclic ring

st ruct ur e;1s eepr¢semd by, thedemmdadent |y, a hydrogen, a C to C5 hydrocarbyl or a
C3 to C50 _.hal.ocarbyl; each R7 is, independently, a hydrocarbyl, a .
substitute eﬁ?}f}rocar byl , 'a hal ocarbyl, or a substituted hal ocarbyl; each Rl
is, independently, a hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,

or a substituted hal ocarbyl;

R‘I‘]

each M is, independently, a group 4, 5, 6,7, 8, 9, 10, or 11 transition metal;

N is nitrogen;

O is oxygen;

each X is, independently, an anionic monodentate ligand;

wisl,2or3;

each R is, independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl;

each R3, RY, R’, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C: to Csp hydrocarbyl or a C; to Csp
halocarbyl;

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;

each R'® is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarby},
or a substituted halocarbyl;



15 FEB 2007 WO 2005/095469 PCT/ US2005/002479 117 each R1 1 is,
i ndependently, a hydrocarbyl, a substituted hydrocarbyl, a hal ocarb I a
substituted hal ocarbyl or a group selected from N, sulfonat& FRBI

carboxyl, sulfonyl ester, a carboxylic ester group, or rfl | kyl
group; L'WP205M986Pr al | i gand bonded p M and mis 0, P%Tg'ﬁ '&”“Hg{f?@me

transition netal catalyst conpound ofltlcl aim1l wherein the conpound is
represented by the fornula: Re RIO 3 RO ~L)m R4 N---> M(X)w R5 N R6
R7 whereln Mis a group 4, 5 6, 7, 8 9, 10, or 11 transition nmetal; Nis

In: ;;ggen " g@ onyglr@él%‘ﬁ’ hﬂé@%cﬁgcdg@endent | ﬁ%&ﬂrgggr iC rmnogent at e
hydr ocar byl,, suﬁsﬁﬁgé& hélUEa‘?ng (;}ysﬁéﬁ%ﬁram@ctedafr&ﬁl}m?rsg {;nat@ rha‘i’e %Hﬁ)%cﬂdt ut ed

hal ocar byl , ependent oln together’to forma dyc or
pol ycyclic snlfmgylsetsut&rca carboxydEasteRgrow, of @ gegbimocbetkyt group; hydrogen, a C3 to

C50 hydroc 3 | ocarbyl; 15 FEB 2007 WO 2005/ 095469
PCTI USZOOSﬁOE%%‘? t?ﬁélga%‘itgﬂn%gti)ﬁ %ependent ly, a hydrocarbyl, a
substitut ey hyglrpgasbyl, a halocarbyl, or a substituted hal ocarbyl;

10.  The transition metal catalyst compound of claim 1 wherein the compound

1s represented by the formula:

wherein

Misagroup4,5,6,7,8,9, 10, or 11 transition metal;

N 1s nitrogen;

O is oxy gen;

each X is, independently, an anionic monodentate ligand;

wis1l, 2 or3;

each R>, R*, R’, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocaxbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or é C3 to Cs
halocarbyl;



each R10 is, independently, a hydrocarbyl, a substituted hydrocarbyl, a

bal ocarbyl, or a substituted hal ocarbyl; each R11 is, independently, a
hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, a subst3EEB807

hal ocar byl or a group selected from NO2, sulfonate, hal o, carboxyl, :
sul f onyl wapigegmesadsscar boxyli c ester group, or a perfl uormaEi/kyloogeoeu; L' is a
neutral |igand bonded to M and miss80, 1 or 2. 11. The transition netal
catal yst compound of claim 1l wherein the conpound is represented by the
formula: RI1 RILo R7T Rs Rs RBNOR R4/ r\NeM N ~IMX RBRE NO R6\
R 7 RO N R11 wherein each Mis, independently, a group 4, 5, 6, 7, 8, 9,
10, or 11 &épmRl sl allep@idhily, ANhidroBirby0d &bstutkd hpdoeaby!, aafalbckrtys,

i ndependent |y, a hydride, hydrocarbyl, substituted hydrocarbyl, "hal ocarbyl,
subst i t ut edt atsalhsoaned haloaBbHEB 2007 WO 2005/ 095469 PCT/ US2005/ 002479 119

each R3, R R5,ihs., i.ndependently, a dr.ogen, hydrpcarbyl , ,a.substituted
hydr ocar by a’hal ’Sca}P‘g‘iH%?d Ya %ub@f‘&%ﬁf b M‘@’é&ﬁgvﬂ alyg?q?ﬁtg}.lfeﬁdent ly,
may joi N HeaeiBer of 8 shiiitiad Byetapyr polycyclic ring structure; each R6
i's, independently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50
hal ocar byl eacle R 1 iR7Andependerdbyp e tydrckibyl, a supstrtoted hiystocarhyk whwlocarkydd
hydr ocar byalt éub%tpcuatleg%%{o%grlb’yl or a group selected from NO,, sulfonate, halo, carboxyl,

sulforayl ester, a carboxylic ester group, or a perfluoroalkyl group;

L'is a neutral ligand bonded to M; and

mis O, 1 or 2.

11. The transition metal catalyst compound of claim 1 wherein the compound

1s represented by the formula:

wherein

each M is, independently, a group 4, 5, 6, 7, 8, 9, 10, or 11 transition metal;

Nis nitrogen;

Q is oxygen;

each X 1is, independently, a hydride, hydrocarbyl, substituted hydrocarbyl,
hatlocarbyi, substituted halocarbyl;



or a substituted hal ocarbyl; each R10 is, independently, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl; and
each R' is, independently, a hydrocarbyl, a substituted hydrotafFB§2004

hal ocarbyl, a substituted hal ocarbyl or a group selected from NO2

sul f onat SYORMS®ISH6Bar boxyl , sul fonyl ester, a carboxyl i ECEUSZSYPHID. or a
per fl uoroal kyl group. 12. The transi tfon net al cat al yst conpound of claim 2
wherein the conpound is represented by the formula: Rl Rio R3 \QIR (hi)m
RANM(XYw RS N(R6 RB R7T x wherein Mis a group 4, 5, 6, 7,8 9, 10 or
11 transition netal, Nis nitrogen; O is oxygen; 15 FEB 2007 WO

2005/ 09546FaFTR WRGOB]. 0B2 AREpendEnilya 8 hhydrogen, o ARFeFIEYE |13/ substifyer i de,

hydr ocar byl,, .substitu r r iyl ca |, tituted hal ocarbyl ;
w1 20r 3 AR EhALEE REESE st RUBPEEE or uRRBSLANY B By
substitutedogyﬁ@ngbbuhﬁwaﬁc$E§dmmy@byﬁngg&mﬂm§ybstituted hal ocar byl ; each
R3, R4, R5, Is, dndependently, a hydrogen, a hydrocarbyl, a substituted
hydr ocar byl€acl Ryaisodndepgndently. & hydisgent uCadoHaldwartsgrbyl o & Guépdhdent |y,
may j oin H@ﬂ;tq)q,to forma cyclic or polycyclic ring structure; each R6
i's, indepen eﬁ?%?f’a hydrogen, a C3 to C5 hydrocarbyl or a C3 to C50

hal ocar byl ;eaer® iR7intispentiagBp anddridatbyl,aa fbatimealr Bdrocatbys,ubhiloéatbrd

hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl;

or a substituted halocarbyl,;
each R'" is, independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl; and
each R'! is, independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, a substituted halocarbyl or a group selected from NO-, sulfonate, halo,

carboxyl, sulfony! ester, a carboxylic ester group, or a perfluoroalkyl group.

12.  The transition metal catalyst compound of claim 2 wherein the compound

is represented by the formula:

R11

wherein
Misagroup4,5,6,7,89,10or 11 transition metal;
N 1s mtrogen;

O 1s oxygen;



each R8 is, independently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to
C50 hal ocarbyl; each R10 is, independently, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted hal ocarbyl; each!REB 2087

i ndependently, a hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl, "a

substi tuwﬁﬁ%ﬁgg byl or an el ectron w thdraw ng groupp&EuSRHEEhhToM NC2,

sul fonat e,” hal'o, carboxyl, sulfonyl pgter, a carboxylic ester group, or a
per fluoroal kyl group; xisl,2,30r4; L' is a neutral ligand bonded to M and
mis O, 1 or 2. 13. The transition netal catalyst compound of claiml
wherein the conpound is represented by the formula: wherein 15 FEB 2007 WO

N CRinry RO % o QAR 4 i, BihogyP) Gueg B ol L3301

N i s nitrogakcarbyl, susstirged haleaabyX i s, independently, a hydride,
hydr ocar byl ,  substituted hydrocarbyl, hal ocarbyl, substituted hal ocarbyl;
wisl, 2or3; WBdeBR3; R4, R5, is, i ndependently, a hydrogen, a hydrocarbyl, a

subst 1t eq. e AR, NALASAIAYk nyBbcdbon bR ORRSAGRY - ©
halocarbyl, or a substituted halocarbyl;
each R?, R', R’, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;
each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C; to Csp
halocarbyl;
each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;
each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a Cs to Csg
halocarbyl;
each R!® is, independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl;
each R'! is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
a substituted halocarbyl or an electron withdrawing group selected from NO;,
sulfonate, halo, carboxyl, sulfonyl ester, a carboxylic ester group, or a
perfluoroalkyl group;
xis1,2,3 or4;
L' is a neutral ligand bonded to M; and

mis0, 1 or2.

13.  The transition metal catalyst compound of claim 1 wherein the compound
is represented by the formula:

wherein



together to forma cyclic or polycyclic ring structure; each R6 is,
i ndependently, a hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50
hal ocarbyl ; each R7 is, independently, a hydrocarbyl, a substi?GEB&007

hydrecarbyl, a hal ocarbyl, or a substituted hal ocarbyl ; I
independé%??%”’“%‘ﬁgldr ogen, a C3 to Co hydrocarbyl or ap@%ﬁ%ﬂ@(gﬁy

hal ocarbyl; each RO is, independently, a hydrocarbyl, a substituted
hydrocarbyl, a hal ocarbyl, or a substituted hal ocarbyl; each R is,
i ndependently, a hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl, or a

substituted hal ocarby]; 15 FEB 2007 WO 2005/095469 PCT/ US2005/ 002479 122
each R' is, indeperfdently, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocar byl , a substit\yted-hal ocarbyl or a group sel ected from NC2,

sul fonate, halo, carp anyl ester, a carboxylic ester group, or a
perfl uoroal kyl group; ‘ 3 or 4; L' is a neutral ligand bonded to M
and m sO0, lor2. 14. ion netal catalyst conpound of claiml

wherei n the conpgund s—F6presented by the formula: Rtit RLO R3 O ~(L')m
RA N\MRS N XH6 R8 grein Mis.a group 4, 5 or 6 transition netal;

N is nitrogen;

0\ P

Misagroup 4,5,6,7,89, 10 or 11 transition metal;
N is nitrogen;
O is oxygen;
each X is, independently, a hydride, hydrocarbyl, substituted hydrocarbyl,
halocarbyl, substituted halocarbyl;
wis 1, 2 or 3;
each R’, R, R’, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join
together to form a cyclic or polycyclic ring structure;

( each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C3 to Csq
halocarbyl,
each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;
each R® is, independently, a hydrogen, a C3 to Csp hydrocarbyl or a C; to Csp
halocarbyl;
each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;
each R'” is, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,
or a substituted halocarbyl;



each X is, independently, a hydride, hydrocarbyl, substituted hydr ocar byl ,
hal ocar byl , substituted hal ocarbyl; w sl, 2or3; each R3, R4, RS

i ndependent |y, a hydrogen, a hydrocarbyl, a substituted hydrb’%gﬁﬁﬁpma

hal ocarbyl, or a substituted hal ocarbyl, or independently, may join

t oget her wi@®2do9e8sge cyclic or polycyclic ring structure; pdprdshBs@0fk7o VWO
2005/ 095469 PCT/ US2005/ 002479 123 eaph R6 is, independently, a hydrogen, a
C3 to C50 hydrocarbyl or a C3 to C50 halocarbyl; each R7 is, independently,
a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, or a substituted
hal ocar byl ; each R8 is, independently, a hydrogen, a C3 to C50 hydrocar byl
or a C3to 0 plhal.o h i dep aryl a
substi t ut e(fi.gﬁl roc!af bﬁpp%hderﬁglfocgaer%ﬁr&a(r)rﬁaeasE i%(%ledﬁ%d}?g%gﬂ each R’
is, | ndepelhdbnﬁﬂbyl aasubyﬁtn&damabjﬁbrbyaoﬁm@ﬁ:mptsele%dlﬁmdfﬁéar fulfonate, halbpcar byl ,

a substituted haj ocarbx or a group selected fromNC2, sulfonate hal o,
carboxyl , caiporphyrlfenst gster, g c Mﬁlk‘j/ﬁt%fgéglﬂlférofapéﬁlfb‘or gﬁ‘é’%luoroal kyl
group; X|sx]1821 § ofd: L is a neutral |igand bonded to M and m sO, lor2.

15. A conposition acc’ordlng to any of clainms 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, -
12, or 13 DMt sdutraMiganibonded teMgandip 6, 7, 8, 9, or 10 transition netal .

16. A conposition according to any of claims 1, 2, 3, 4, 5, 6, 7, 9, 10, 11,
12, or 13WHNdiH conprises one or nore of nickel, cobalt, iron,

manganese or chromum 17. A conposition according claim8 or 14 wherein M
is titanium zircomum or hafnium 18. A conposition according to any of

t he above dHKai rrsrhmmtmnmétal astdlesttathpolnd of tlagn drwigreinahs icsinpband

chl oride, hrom de, d| de thyI et hyl, propyl, butyl, pentyl, hexyl,
heptyl , octl%iePfﬁéﬁt?fi yd §°|fm decyl dodecyl, tridecyl, tetradecyl,
pentadecyl hexadecyl , hept adecyl, octadecyl, nonadecyl, eicosyl,

heneicosyl, docosyl , tricosyl, tetracosyl, pent acosyl, hexacosyl,

hept acosyl , R

wherein

M is a group 4, 5 or 6 transition metal;

N is nitrogen;

O is oxygen;

each X is, idependently, a hydride, hydrocarbyl, substituted hydrocarbyl,
halocarbyl, substituted halocarbyi;

wis 1,2 or 3;

each R’, R*, R, is, independently, a hydrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, or independently, may join

together to form a cyclic or polycyclic ring structure;



octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyl,
15 FEB 2007 WD 2005/ 095469 PCTI US2005/ 002479 124 nethoxy ethOXé Bropoxy,
but oxy, di nmethyl am do, diethylam do, nethylethylam do, pheno%@ @R96xy,

and allyl, 19 A _conposition accordi ng to any of clains 12
wher ei n RWPSZ,%OD”@Hﬁ’gpendently, hydrogep, a C, to C30 hydrc%)’rét[%t%0 ﬁmﬁpﬁ% to C30

substituted hydrocarbyl, a C to C30 %al ocarbyl, or a C, to C30 substituted
hal ocar byl . 20. A conposition according to any of clains 3, 4, 5 6, 7 or 8
wherein R and R are, independently, hydrogen a C, to C3o0 hydrocarbyl, a

C, to C30 subtguted carhyl,, a C ocar hyl , aC to C30

substi t ut edear‘fg epeégen P’nﬂg%éﬁ’@@ﬂ’t? C@JOJ llﬂa‘#oclagby tHet (a{f'c}ofqgﬁm aClto
C62 cyclic o 5Mcycl icring structure. 21. A conposition according to any
of claims 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13 or 14 wherein R3, R4, R5, are

i ndependent t@Ch Riyidy mgep@ndamﬂby@r}udmda;’dyl asubstibedd hydrechrimlda belapduWL a
hal ocar byl , or stspg ]E] éu EI ghaI ocarbyl, preferably, a C, to C30

hydr ocar byI tituted hydrocar byl, a C, to C30 hal ocarbyl, or
aC to CBOea%HbR‘% id ‘iﬁd%i')eﬁéénﬂ?aﬁl}bﬁhrogeﬁ areqeﬂae@gaelwdra/oaﬂssayoﬂ@cq thqagt her to

forma C4 fo G682 c¢yclic or polycyclic ring structure. . A conposition
accordlngtbalaq:ﬁyb}dtalms3 4, 5, 6, 7, 8, 9, 10, 11, 12 13 or 14 wherein

ot DOePEHERL Yy BNPCRRE N Y RBRRL o bl hSpelgl oo

hydr ocar byl paigedso 1t9r§§lgjsgﬁj@§ﬁgaqwaﬁg,lhydr ocarbyl, a C, to C30 hal ocar byl .
23. Acorrp05|t|on according to any of clains 3, 4 5 6, 7, 8, 9, 10, 11,

12, 13 or iabhvbhen%|IIM®¢nd®tlvn@bptn@mbylL g ,Sulastlltlydd byxh'p‘t.gtbyl a halobarbyk, ut ed

hydr ocar byl or a_ subs t oca referably, a C, to
20 hyar osab syreidsEHa{oRiu g o Brtirelreld Fifn onspyiiae, IS GiEg

hal ocar byl , sﬂfor?l Ester! Qcmxﬂmtdrtgm@or ApEPEBIRAWY! glompEB 2007 WO

2005/ 095469 PCT/ US2005/ 002479 125 2 A conposi ti on accordl ng to any of

claims 6, 7xigl,2130orf3 and 14 wherein R8 is independently, a hydrogen, a

hydr ocar byl ;,a _su hydr |, a halocarbyl, or a substituted
hal ocaTbyl , Lllgélfl}aepqé%ﬁll §%8ngﬁ%t8ég0£ﬁydrocarbyl aC to

mis 0, 1 or 2.

15. A composition according to any of claims 1, 2, 3,4, 5, 6,7, 9, 10, 11, 12,

or 13 wherein M comprises a group 6, 7, 8, 9, or 10 transition metal.

16. A composition according to any of claims 1, 2, 3,4, 5,6, 7,9, 10, 11, 12,
or 13 wherein M comprises one or more of nickel, cobalt, iron, manganese or

chromium.

17. A composition according claim 8 or 14 wherein M is titanium, zircomium

or hafnium.

18. A composition according to any of the above claims wherein X is selected
from the group consisting of chloride, bromide, iodide, methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl,
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,

octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyi,



C30 substituted hydrocarbyl, a C, to C30 hal ocarbyl. 25. A conposition
according to claim7 or 13 wherein Rs is independently, a hydrocar bgl, a
substituted hydrocarbyl, a halocarbyl, or a substituted hal ockt b§B 2007 .
preferably, a C, to C30 hydrocarbyl, a C, to C30 substituted hydrocarbyl, a°
C to G hadi@sagobyl, or a C, to C30 substituted hal oceetrykz00260247%
conposi tion according to any of claimm 9, 10, 11, 12, 13 or 14 wherein R10
i s independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, preferably, a C, to C30
hydrocarbyl, a C, to C30 substituted hydrocarbyl, a C, to C30 hal ocarbyl.
27. A co HLLoN in y ai ng; AL, 3 14 wherein
Rl' is in e%@%ﬁg’nt ?f/tﬁ@iﬁ hy rr% e)ﬁ),j a%ﬁll&o%#bcgragl%@ﬂgm%%%st?dgﬁ?%igmﬁélcdrocar byl ,
a hal ocarmygthylehyarogiol phinedy Hadnacay, layd allydr ef erably, a C, to C30
hydrocarbyl, a C, to C30 substituted hydrocarbyl, a d to C30 hal ocarbyl or °
a group selected fromNQ@, sulfonate, halo, carboxyl, sulfonyl ester, a

car boxylicygste [ s OF Hﬂi I r ' 5 i:fion
accordi ng %% an{?‘ %f i%hglcglb%%grégﬁ%ftérs %grcke(d?ﬁlﬁls%’%il’l? %ﬁé‘éé&lﬁ?@?ﬁrﬁ’t he group
consi st i ngindépexdetithy)i hydrbgen, dd dfhyd @p hierdrodaethylalay € ofourCGam, substituted
dimethylanjljne, tripethylam ne, tribufylamne, tripethylphosphine,

tri phenyl ph@ﬁ?ﬁ%ﬂ»?ﬁﬂé?ﬁ%%‘? el W?cg’]hé‘,’ Sﬁﬁﬁﬁgﬁ%ﬂégﬁgutene, oct ene,
and styrene. 29. The conposition of any of the above clains wherein the

hal ocar byl or substituted halocarbyl, if present, is a flourocarbyl or a
subst it ut e20.f | udraeososition atorig BT of VAIIROBSA, (0645 9r BGTHerSA®ImNA02479 126

30. A conpgsition, accordi o any of clai 4, .6, 7, 8,10, .12, 13, or 14
where w | sﬁe&[FaP“que‘iéééﬂ&q%'qtr%g%’eF‘ tiads b Yl raontocGWsﬁ‘-@ftitHbe%of met hyl ,
ethyl,  prepybearBiil ¥ €, RETEY haladil, o 8REYio COF bMstinAQ) KhlocklGl | or Undecyl,
dodecyl, tridecyl’ tefradecyl, pentadecyl, hexadecyl, heptadetyl,

oct adecyl , indepeadentyy,, may gais\tbgethéretoeiornsy C,q tdden yklic or ipobsytlic tiagr acosyl ,
pent acosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl,

hydri de, pﬁ ® benzyl, phenethyl, tolyl, and allyl. 31. A conposition
according to any of the above clains further conprising an activator. 32. A

conposition according to any of the above clainms wherein the transition
21. A composition according to any of claims 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

or 14 wherein R®, R* R’ are independently, hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C;
to Csp hydrocarbyl, a C; to Cjp substituted hydrocarbyl, a C; to Csp halocarbyl, or
a C; to Czp substituted halocarbyl, or independently, may join together to form a
C4 to Ce cyclic or polycyclic ring structure.

22. A composition according to any claims 3,4, 5,6,7, 8,9, 10, 11, 12, 13 or
14 wherein R® is independently, hvdrogen, a hydrocarbyl, a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C, to Csp
hydrocarbyl, a C; to Csp substituted hydrocarbyl, a C; to Csg halocarbyl.

23. A composition according to any of claims 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13
or 14 wherein R’ is independe 1ly, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to C3¢ hydrocarbyl, a C; to
C3p substituted hydrocarbyl, a C; to Cs¢ halocarbyl, or a C; to Cso substituted
halocarbyl. (



metal catal yst conmpound is present on a support. 33. A process to polynerize
an unsaturated nononer conprising contacting the nononmer with the
conmposition of any of claims | to 32. 34. A process to oligontt FEB28R7

unsat ura conprising contacting the nonomer wethisido€oarposition
of any oW@F@?@gﬁEgto 32. 35. The prggess of claim33 or 34 wherein the

nononmer conprises one or nore C2 to C40 al pha-ol efins.

24, A composition according to any of claims 6, 7, 8, 12, 13 and 14 wherein
R? is independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl. a
halocarbyl, or a substituted halocarbyl, preferably, a Cy to Cso hydrocarbyl, a Cy to
(3 substituted hydrocarbyl, a C; to Cs haiocarbyl.

25. A composition according to claim 7 or 13 wherein R’ is independently-, a
hydrocarbyl, a substituted hydrocarbyl, a halocarbyl, or a substituted halocarbyl,
preferably, a C; to Csp hydrocarbyl, a C; to Csp substituted hydrocarbyl, a C; to
C3p halocarbyl, or a C, to Cs substituted halocarbyl.

[ 26. A composition according to any of claims 9, 10, 11, 12, 13 or 14 wherein
R" is independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to Csq hydrocarbyl, a C; to
C30 substituted hydrocarbyl, a C; to C3o halocarbyl. |

27. A composition according to any of claims 9, 10, 11, 12, 13 or 14 wheresin
R!' is independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, a substituted halocarby!, preferably, a C; to Csp hydrocarbyl, a C; to
Csq substituted hydrocarbyl, a C; to Csp halocarbyl or a group selected from NO,
sulfonate, halo, carboxyl, sulfonyl ester, a carboxylic ester group, or a

perfluoroalkyl group.

28. A composition according to any of the above claims wherein L' is selected
from the group consisting of acetonitrile, diethyl ether, tetrahydrofuram,
dimethylaniline, trimethylamine, tributylamine, trimethylphosphin e,
triphenylphosphine lithivm chloride, ethylene, propylene, butene, octene, amd

styrene.

29.  The composition of any of the above claims wherein the halocarbyl or

substituted halocarbyl, if present, 1s a flourocarbyl or a substituted fluorocarbyl.
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30. A composition according to any of claims 4, 6, 7, 8, 10, 12, 13, or 14
where w is equal to 1 and X is selected from the group consisting of methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl,
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,
octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, tolyl, and
allyl.

31. A composition according to any of the above claims further comprising an

activator.

32. A composition according to any of the above claims wherein the transition

metal catalyst compound is present on a support.

33. A process to polymerize an unsaturated monomer comprising contacting

the monomer with the composition of any of claims 1 to 32.

34. A process to oligomerize an unsaturated monomer comprising contacting

the monomer with the composition of any of claims 1 to 32.

35.  The process of claim 33 or 34 wherein the monomer comprises one or

more C; to Cyg alpha-olefins.





