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AND USE THERECF FIELD [0001] This invention rel ates

W o00sarabyst conpounds useful for pol ymeri zat PORUS2UAS/002479
or oligonerization of unsaturated nononers, such as
ol efins. BACKGROUND [0002] As is well known, various
processes and catal ysts exist for the
honopol yreri zati on or copol yneri zation of olefins.’
[ 0003] NEADALYSH COMPORITHINIAND IS dHERFOFAt
interest in the industry because they offer many new
opportunities for providing new processes and
miggycts to the markets in a cheaper and nore
efftcient manner. The following invention relates to
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pabduetuto thaanarkas m 3 chtapep ahy merre zéfiaémfmamer. The followmg
art|cul ar | sat ur at ed

ins, or othe
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useful with or without activators, to polynerize
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SUMMARY OF THE INVENTION
[0006] The present invention is directed toward Group 4, 5, 6, 7, §, 9, 10

or 11 transition 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.

[0007] The present invention is also directed toward Group 4, 5,6, 7, 8, 9,
10 or 11 transition metal compounds containing neutral, bidentate
nitrogen/oxygen based ligands that are useful, with or without activators, to

polymerize olefins, particularly a-olefins, or other unsaturated monomers.



wis 1, 2o0or 3; zis 1 or 2; each Mis,

i ndependently, a Goup 4 to 11 netal, preferably a
wW@a2@a09x69 7, 8, 9, or 10 nmetal; each L is, PCT/US2005/002479

i ndependently, a neutral, mno- or di-anionic

tridentate ligand that is bonded to M by two nitrogen

atons and one oxygen atom (where one of the nitrogen

atons and the oxygen atomare term nal atons and the

$0008] ni t r dglen oligoomrizstian cent padymerization aomhposigons of this

central nitrQgen atamis part of a ridinyl .ring,
SRPRFiAR PRI CRmPRoh anar ol st F S (LM,

tefefdipal oxygen atomat one ortho position of the

pyridinyl ring via a group having at |east two carbon

at oms wisdn@ ol central nitrogen atomis connected to

t he ter nal, nitrogen atomat the other ortho

posi t i dﬁ 8t %he pyridinyl ring via a group having at

| east QaENVCH, hade eﬁd&ﬁﬁyf@@%ﬁﬁ albyl 13hethle prdfetibl L£erhOM, 7,
atons), and t he tperm nal nitrogen atomis substituted

\&erolrﬁ)en@gl,cso hydr ocar byl or one hydrogen or
subst 'etacl:ht R E m1%d%p?@cﬁ:nﬁ§/;3 %%Qtr%y 0 Whep M arﬂn%cﬁgggr%tate ligand

hydr ogen dr ocar rel

ene i peidedaidoyl by swa n@o@ﬁ&twﬁm@@h@)bkyge@%oﬂnh @where one of
term nal oxygen atomis bonded to . two different

b pERen YAEivInddhe oxEgBOHoRY %ﬁnteamnaé atonps,addge Athst Bitogen
L@y & certrd}e %thz" arfdORQ ce ﬁal%ﬁoé&f R6R, 1§tp‘af¥‘ 3% HHdRA ring,

nono- ani oni ¢ and I's 1 ndependent I’y
nod b icantat hitrg gﬁﬂ atoﬁIO @0 9(])nnEb'&3ddbl the rmrmmait oxylgem ratom at one
tlons 0 i nv i on

t t
GO EPREI) O PYORES! HaRar f s potaaine gt At Cepon atoms,

faﬁ&pﬂi'é @entral LAKYEH YS! % BotWetbd 20 Qﬁg’ ternBndl §11t:1=0,cT@n #om at the
each Mis, independently, a Goup 4 to 11 neta

mﬂ@fr@rrﬁablppsmca olifheqyridinyl amgawacﬁr groop rheviag; at deashone carbon

e t & neutr al ent t.hat .
S BRFRANES et Rl EbhE b B b B aleRep o s
RubstiO@ed watho Bhe IC3-@, hetrochdlyl at ene ﬁ?&ogﬁﬁor Qibeefuted with one
nitrogen atomis a central atom, and the central |
iste 0 ﬁm&@%}?ﬁl'@dwﬁthYQFO%n\%)@GGHWGSiB’MaIbylS Wwherein at least

%9@418&%@%%?9525{1 69 Cd; hgﬂ'rro'c%r'b?ylan 'tﬁligteﬁﬂﬂlaf {558;%%{;1‘ %{Jn"f‘ s bonded

nitrogen atomi s cohnecte etermna trog
ad owo diffeoere carbdroatposidrionn cafbonlatorpyand dina yydroigey amrratoagwe

FTN RPN SR L caere e

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 1s, 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



the pyridyl ring is substituted wth a group

represented by the fornmula -CR=CR- O-R, wherein each R
w0 goosmeiapendently a C 1. to Cl2 al kyl group, apdr/ubmo05/002479

termnal nitrogen atomis ubstituted with one C3-C50

hydr ocar byl or one hydrogen or substituted with one

C3- G50 hydrocarbyl and one hydrogen atom or two

hydrocar byl s wherein at |east one hydrocarbyl is a

pRidisg Img:ialrtdcfaﬁb&;dntrahmdogem atomn tependeed Loythe terminal nitrogen

rmno n| oni %? &%(%ﬁ% ;5 . nvention fErt her 1

POMLE e%“e O BORPR Par 1&‘8 B8N’ 2 STeY 8LEHe @El Ft one
tabovAtem réf&aﬁ%@ézﬁﬂﬂ bRo darbBa ato%’s)/ ﬁd RS oihelr—m)tm posn% of
N M ~( R N R7 Formula 2: R~

thepyridy | spgns Srbmstifptedgvithza muga@gﬂe@@ﬁeﬁeby the formu? —CR—CR—
8@}[{ \l&@grglgpéagﬁ) %{4{9 ind%pan%rquH)l! 4 (§1 to%lgglkyl group, and the terminal
nitrogen atom is substituted with one C;-Csp 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
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:




RR RTRS RBRNRA 4/ N-NRMMXRs 51'\ 0O RN

R2 RE RTRR Formula 4: R~ R R3/ R R4/ "~M R5
WORGROIRB R7 x Fornmula 50 R R2 R3 R4 / M POWUSIRB5/002479

(R6 R8 R7TR9 x WD 2005/ 095469 PCT/ US2005/ 002479 5

wherein each Mis, independently, a group 4, 5, 6, 7,

8, 9, 10, or 11 transition netal; Nis nitrogen; Ois

oxygen; each X is, independently, an anionic

nonodent at e | i gand;

Formula 3:

Formula 4:

Formula 5:




wis 1, 2 or 3; each Ris, independently, a hydrogen,
a hydrocarbyl, a substituted hydrocarbyl, a
whadosogwbyl , or a substituted hal ocarbyl; eachp®/uUs2wds/002479
R2 is, independently, a hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a
substituted hal ocarbyl, or independently, may join
together to forma cyclic or polycyclic ring
structure; each R3, R4, R5, is, independently, a
hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, or
Widepgndently, may join together to forma cyclic or
pol ycyclic ring structure; each R6 is, independently,
@aﬁylkﬂriegiadepead@slyt ® 205D hyWiod a8,y 11000r 1 ERsiton@adal;
E?Iocarb ; each R7 is, independently, a hydrocarbyl,
BWLEP 0t ed hydrocar byl , a hal ocarbyl, or a
DRYkyked;ed hal ocarbyl; each R8 is, independently, a
hydrogen, a C3 to C50 hydrocarbyl or a C3 to C50
wa‘rlbza:rf,wdepe@k@rimn gniopigdagadgntatd Ygand; 2 3 or 4;
% i ndependently, a hydrocarbyl, a
su sfltu?éd hydrocar byl , a hal ocarbyl, or a
&aléiSRl it uhée:pehaéml@aa ll)&ldro@ﬁd a hydtcﬁ:aﬁ)ym,w sutstitutdddigyiilocarbyl, a
ded to or2. WD 2005/ 095469
@ézbesﬂ e@@?@ed lealpswﬂ?ﬁl ja 6: R 1 (R6" R8 R7 X

WGl @1y @Ghlsg/lntl&’:pehagﬁ qﬂg &@e& Iagﬁy&i‘gcadrbyls orsgl%;catuted

transition s oxygen
ihgdrocartbgl ardérratby], cana ambstlmtcd halnoatbylt at endepemiedtly, naay join

igptist o By o D6 Beobbvele Robroearsy . 4 o o
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 Cso 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 Cso hydrocarbyl or a C3 to Csg
halocarbyl,

each x is, independently,l1, 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 bonded to M, and

mis0,1or2.



hal ocarbyl, or a substituted hal ocarbyl; each Rl and
R2 is, independently, a hydrogen, a hydrocarbyl, a
waawsipi4sed ed hydrocarbyl, a hal ocarbyl, or a PCT/US2005/002479

substituted hal ocarbyl, or G ndependently, may join
together to forma cyclic or polycyclic ring
structure; each R3, R4, R5, is, independently, a
hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, or
i ndependently, may join together to forma cyclic or
pol ycyclic ring structure; each R6 is, independently,
Folyareren, a C3 to C50 hydrocarbyl or a C3 to C50
hal ocar byl ; each Ry is, independently, a hydrocarbyl,
a substitubzd hydrocarbyl, a halocarbyl, or a
substi t ut ed\hal ogarbyl; each R8 is, independently, a
hydroﬁﬁn, a O\C50 hydrocarbyl or a C3 to C50

{ WO 20080095469 PCJ/ US2005/ 002479 7 each x

ently, 1,;%, 3,0 )m and L' is a neutral
MMmis 0,1or 2. [0011] In the

f or mul icted thr ghBU$\¢ is specification and
: a soli ine indi'tdtes a bond, and an
arrow_gndicates that the bond may be dative. [0012]
Thi s Rnvefit i Nifther relates to a process to
ol i goneri Iy ﬁolynerlze an unsat urat ed nononer
usi ng the coﬁb siR'ons described herein. BRIEF
DESCRI PTI xDRAWNGS Figure 1 is a drawi ng of the
nmol ecul ar structure of conpound 4a. Figure 2 is a
evleyding of the nol ecul ar structure of conpound 5a.
Fi ure 3 is a_drawing of the nolecular structure of
dndependently, p gropi% 2Ok HERFEOHIEKe ol ecul ar
§i&qﬁﬁ. &: of conmpound 8a. Figure 5 is a draw ng of
cUIar structure of conpound 8c. Figure 6 is a
@ swixygerof t he nol ecul ar structure of conpound 8d.
DEFEI M. TI, 3] As.used herein, the . new notation
F?ﬁ‘h%l %F{S& Yrdbions dpprodentate iggddas descri bed i n
GHEM £A: 3AND ENG NEERI NG NEWS, 63(5), 27 (1985).
[0014] Neutral ligands are defined as |igands that are
gach Ra:;,,lndﬁp[ehdqnélgp@bydrogen 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 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 Cso hydrocarbyl or a C3 to Cs
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 Cso hydrocarbyl or a C3 to Csg
halocarbyl;



to charge, when formally renoved fromthe netal in

their closed shell electronic state. Neutral |igands
wa@omsadyacat | east one | one pair of el ectrons, PCFDS20A5/002479

or sigma bond that are capable of binding to the

transition netal. Neutral |igands may al so be

pol ydent at e when nore than one Neutral ligand is

connected via a bond or a hydrocarbyl, substituted

haadr o saimdgperdientdy, fluRct éhal group tether. A Neutra

e ok mbeai@nd oiied et 0ok That mal tiple

801, 9022. are bound together. [0015] Anionic |igands

are defined as |igands that are anionic, with respect

{Qﬂldihar ge Intige fbnmmla¢ ICSﬁprCéqdowlewugh@m fitie Sne‘uﬁpauqm and the

eir c oni state,

B Ee o e Benar s BE R &) Moo G E R e By be

hy@wﬁcarbyl or functlonal group. Non-limting exanples

of ani oni c | i gands WO 2005/ 095469 PCT/ US2005/ 002479 8
bde hydhisidoventionyrfugher &plptasi e, a MreAesHdo phgemesize or

St P B

pol ydent ate when nore than one anionic ligand is

BRIDICDES CRIZTAODPOYF DRAWINGROCar byl , substituted

hydrocarbyl or a funcfional group tether. An anij onic

| i gandigy | hea dragingsel the alecuisr dirvstuie pf prIppOUNdGHb| ex,

ei thegd he 238 ragrlr(ljé,jét)iEf tilgiiﬁonécul clt.lﬂggf E&h{g&@desa. .

conpl exes are boun oge nono- ani oni I'gand is

def i n@dgure 3hea drawdang ofthe mdlécgindstivbatre bisorapeunddduar ge.

A di- nlonlc ligand is_defin to be an_anionic |igand

that RaETg4ia avlnge’eofs %%e“‘f”é?‘ﬁ%o AP s sy |

radi Cﬁ%ure 5hy QGRS LN the ﬁﬁﬁecﬂl/aqr RERHRY bt cEhPNRd S €

used i nterchangeably throughout this docunent

Li kewFsgire fas a drapgng digthe uplecaitad stisiahse df cranpdumlr&i al so

used i nterchangeably in this docunent. For purposes

of this disclosure, "hydrocarbyl radical" is defined

DEHINIFIONSO0 radicals, that nmay be |inear, branched,

or cyclic, and when cycllc aromatic or _non- aromatic,

HHH3 ncl udebssissd hrtein, dbe nw metediamyfor thgiPeriedic Table Groups is
TR Rl BB 0 PR R L 2 085).

[(1111|4]: al's aNeutrhlelmnﬂﬁﬁﬂéﬁieﬁlhed d@ﬁlgﬁ@dﬂs thet are/nel28l] Wllth respect

Su stituted ydrgfarbyl radicals are radicals_in

chagge (W 316t SEeiTed fim Higs Msga in dhais ehosed g&lwl@womc

ﬁﬁtI%L Q@éﬁra@ ﬁgaﬂdé QSﬁt’aﬂf‘eﬂlleﬁf @Wloﬂ?}%}ﬂﬁ Bell\;&*\é? mond or sigma

@Rf&,at &@R’aﬁable Pblﬁihelngnd thehtearisi ien oretabh Neatral hgamds tmay also

car bon,at om s been inserted
¢ SRPASEAE YO Bt byh Padielet TBapd inedited e e bpd or a
Bﬁfrocﬁg}*fla, s0B8Rtuted 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.  Anionic ligands include hydride, halide, hydrocarbyl, substituted

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



SbR*, BR*, SIiR*2, GeR*2, SnR*2, PbR*2 and the |i ke,
where R* is independently a hydrocarbyl or hal ocar byl
WO a5093469 [ 0018] Hal ocar byl radicals are radi CBEBHUBI005/002479
whi ch one or nore hydrocarb®l hydrogen atons have
been substituted with at | east one hal ogen (e.g. F
ad, Br, I) or halogen-containing group (e.g. CF3).
0019] Substituted hal ocarbyl radicals are radicals in
whrilede hydrideaduondee chlvaidectmobyjde, igydidegelybrarylabgenl, alkynyl,

T W VA
DSIRE ThanR adionRR m%and%&meg’ﬂeﬁakv?a a @%% 3r a2 B 03arty P RuBstituted

and the |ike or ere at | east one non-carbon atom or

gy diogathal one étmqtlﬁs@rgrewp tsileni A\t areionts ligead iy badisobstituent

iy e ot g e, | Pkl pucfehgiomuliple

2009185 e Dodhd 1R S AGEEH EnioRici Bgdndde HERERINDI Be @ anionic
hydr ocar byl or hal ocar byl radical provided that at

ligard thehbas tal| Syess: ob dirrnienisi ligand nis dgBngst togharan anionic ligand

ical. [00201 S ilylcarbyl radicals (also
?%#?gﬁgg?%fﬁggrbyl s) are groups in which the silyl

{0046] i onal iThe neanbdhmcaibylemﬂicm t'o"Hyhﬁ)ciarhjzil tahechyammbyl

| ude Si Si
8D} ATupe] ey sl CypBehost (e Josomet. hgeizg (he terms
8 1duPREgd 2'sut§'tlm Zf)rg ’als%ngseﬁhﬁteﬁ‘é}lfﬁlg\ggl?% qP Rhis! docu ent. For

i hdependently a hydrocarbyl or radi ca
pefpoa@bfatbxs\descmwret Ny doocantyr] eadRéal fray dq:fmed totbegat@re ratdmcals

[ t|tub r unsub tituted satur? ed, .
bS8ty 15 B SFse i ot SeiHisnaaitc SR el atomatic or non-

BEInYAC |ah@ ihé1i@e §1§Hst{ﬁitétf ﬁydI{o@QB 1 Iéiﬁf::ﬂy | €6 byl radlcals and
radi cal s (al so cal| ed gernyl carby are groups

Al stiutedh Balgsarhy) radmbt islé»rigarbylyradmée raid cgedl’lnt’]@@m}’)l' r@cbcals as

g% E%% é%h%g'%5 atons. Exanpl es include GeH3,
5 R B C otp( R GeH(ORM) 2.
@R ) 3, &Ekﬁ@t&mﬁrocﬁﬂiﬁ( NG L ardse(dNRT?in3whivicht 18t one

i ke where R* |s [ enden l'y a hydrocarhyl or
h&%&%& BiA™ hagibesh 5 ¢4 Mt Hosee ergfungHoral gragp such as

RRAJBYREOGER %Rt*hPR*} AR, @@{"%ugﬁt"" bRt dSlRE‘ GeR*3 SnR*,,

unsubstituted saturatéd, partially unsaturat&d
8bBimandcthe ykkb ioc w.imererm Ilgasymhe OIF hyr@;rosanbun fatome or gﬁﬁﬂbZﬂas been

B el Trneko BT el B oy MerFyNG. Fhg: Ao,

SBR* CBREJSIR QNGO * 25 RS, PiBReyaﬁmﬁiéJtﬂlee WHeFER 034 Bl p&idently
groups 1-17 of the perlodlc tabl e either al one or

ébﬁﬁ@@ﬁ@ﬂlPthQWHﬁwlﬂeh@ﬂents by covalent or other
L2C AR B A e
hidrogéte atoatstiaxy |bb@1 ﬁtblslﬂt.utealCWﬁh 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*3, SnR*;, PbR*; and the like or where at least one non-carbon
atom or group has been inserted within the halocarbyl radical such as O, S, Se, Te,

NR*, PR*, AsR*, SbR*, BR*, SiR*,, GeR*,, SnR*,, PbR*, and the like where R*



hal i de, carboxylic ester, carboxylic salt, carboxylic

anhydri de, al dehyde and their chal cogen (G oup 14)
wapasogues, al cohol and phenol, ether, peroxi deCEO82005/002479

hydr oper oxi de, carboxylic &m de, hydrazide and i m de,

am di ne and other nitrogen anal ogues of am des,

nitrile, amne and imne, azo, nitro, other nitrogen

compounds, sul fur acids, seleniumacids, thiols,

isdhcﬂdp@e@ntlsu Iaf}wdrdmbylscul hadomshy! pphicslppicondded that at least one

0S tes, other hos ds, sil anes,
}gag Om Forginson EPQE fHajP n;ﬂ CE%% Funct i onal
gomps mays Ay Rarte rh@kfn (Aol i/ 1E6Y14Y Gre gf&ﬁg@llﬁ which
oI mer supports or inorganic support naterial such as

ldanctigmalits isl hapded Piredtlyrto sl wdivaisd @bowf orpedms. Examples

%@&3533%%‘5 SRR S RS slRORD. | RBQRER, "picor)s

Sle(Nm%f&H@mR*g})z,881M*9§ adndythe 1iebwhdrt UR®Gs independently a
hydr ocar byl , halocarbyl or_ substituted WO 2005/ 095469
cardnb 05 Hadocerty | ragic s sleipes Rbavading 41vaagr ther¢ Rédnay join

t@gﬁﬂ& t@r}g WD ofst dJ()? 'uﬂ?ﬁbgg {HS gatt%rgtgﬁoga fbllgl 1|1nsaturated or

stituted or unsubstitu ra
annmaticicyatie ebrgyolpyeliatring strytctlurec or polycyclic ring
[ t he hydrocar byl

cture. [0023] .In s odi nent s,
Pidlca i Crergelsaht e ly‘als s@p & reeBRy kstjy), atet grphps in

Vﬁﬁelblt?g/l?e ?lefﬁﬁér']{g{]néhgf 152{%19%’4 dlr%ﬂé%b ’thepﬁ'gcﬁl}éét[sd B br atoms.

ovarribasy Inclicit |Gt yGOH o GRIRY,  GoRibx GUFIYDR). GeH(OR™),

PR e R PSRN SEl, e RSB e

ih@dpendasyla BEROS) | or NONARRE Yhdicall dsl RGP hbove and two or
propenyl butenyl, pentenyl, "hexenyl, heptenyl,

Bt eRY | ma chvémyiPgethere teAgin aupmehstiargd or d@l@@b@tﬁwed saturated,

B e A PSRRI CSAHSRI e s MEBESCE

[nafm| Coseerb],ar ratheads eﬂpb].ar tgfd@@%ﬁﬂgﬂoupi &h G oIS eiyheteroatom
hept acosenyl, octacosenyl,

ent acoseny cosen
Restioas n‘§ | lbol?‘? @lé?ﬁﬂéfn | the plfl@l@lﬁg} |aforpy fry Ajpms.  They include

Hgge('i;?/a)rggﬁlﬂ O{I nge fy 17 Obﬁ]g é’\é%g C tﬁ%i% %@% T ?%d}?@éﬁné’dmlected to other

eﬂmmbscycpmknpmmdlemwwwnh excdecypny| yaheiet &Mg/ﬁybes or

L FT N TN e T

Haﬁd@Qﬁﬂ%R}'ﬂm d@%@t GEOSHIE salt 06 BES Y Mhy 4l Q8 %&e‘ﬁyaé' 'and their
and triaconty Al so included are isoners of

chalcogan édrowar 1%alan9'10gw&$atal¢<&loé cengdn gherml onethérc parokide and

SHEASEARS, B, G LB e
rﬂb@g&ﬁ ankbogoiRh @F ahfiddsudirifehamyde, arﬂﬁ&ﬂ’lﬁé RN itro, AB&ZMtrogen

met hyl benzyl, naphthyl, cyc| ohexyl cl ohexenyl
cg@pg%m@sy@plgﬁ%)@};;p s, Rlgnium )gmds thlgls sul%lldes sulfox¥des sulfones,

phosphines, pho sphates, 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*;, PbR*; and the like where R* is
independently a hydrocarbyl, substituted hydrocarbyl, halocarbyl or substituted



the like. For this disclosure, when a radical is
listed, it indicates that radical type and all other

WO aso9d489 f or ned when that radical type i s subPeErUSZ0$/a02479
the substitutions definedl@bove. Al kyl, al kenyl and
al kenyl radicals listed include all isomers including
where appropriate cyclic isomers, for exanple, butyl
i ncludes n-butyl, 2-methyl propyl, 1-nethyl propyl,
haboehetylitrgdical aasddefiméd bbbyd apdndo Rhah@mggein tegdihdri toutferm a

R SN R T I
polfL/oN¢ RhEBYlctugnd neopentyl (and anal ogous
substituted cycl obutyls and cycl opropyl s); butenyl

[0023]udes HnasuheZendilpydiments, thebhydmedrbyl2radidaény lindependently

Siegtrpim b RS R hymes e Pyl ARROL, eyl
H‘e)ﬁt?}!l,o betvE nﬁdnSyl, 3(![15@3719 Xﬁlﬁ@d%i‘l,o B@d&é?fﬁ ) tridewa) ité%ra@@éﬁl’,s\%&ﬁtadecyl,
havi ng substitutions include all isonmer forns,

Iegadiepb 5 hemadeeyl, Usptsisrplo 2aqmdeayl, fegosgkakpnaicosyl, docosyl,

I i.ngl or.t ho phenyl . .met a-
) BB SR, S LR R R S oy,
twectntyl] peopeael, Zhdensl, Mpédiyhydh dieyényl,2 héptehytetdeydnphenhenyl,
2, 5-di net hyl phenyl , 2, 6-di phenyl net hy1,
deconydi nendsrERrenydodessayls, Srideqeayhy | éﬁé@fwnﬂ[ ogzatpdegenyl,

e , " Y g i i ",
ALK eV daRNTERY, o BRIEBRY R, R oo,
docaseplk, trivosamph| tetreadozatyil.o pentatosenylp yhexneosenyll cheptacosenyl,

e, SRS OB Shy 205 BBl YBEORY B,
HRSTRRD! Xﬁ%ﬁyl,e%ﬂy@{yﬁp &&lyhgd uﬁ@é&&%&ﬂ)"cfl%ﬁ@cynbf,f St?ﬁ!lélgﬁjnyl

be "not ed, "however, at sone of thé catalysts’' o
tpimadeaynydn hesatgsistynel i z esadegheyle ohepadgsyhelne votadecynyl,

@%?%%&@gg%@%@g ) pl%ﬂéfctogyrlfﬁﬂ gcll;acggyfjnylll,pqlri&?sryg?ﬁl | ?er‘greaéosynyl,

ectrvely

pPeBRROIYNE ihgRddosyny WO HePtapbS@yL e RBlcyiBIVE Widnacd®hel, and

t han one nopnoner type. . For exanple, ethylene

telagrtxrer Alsp igrludedpaeyisemsrsopl sathiptedn @aifially unsaturated and
) . . . . g .

G prEGLL S RLEH S ARS8 L) Ry be st o e

tgpdssdfi subistirctiors-dekefibad abaved/ Bxanagled ifdchnle ghiehyl, methy1phenyl,

unsat ur at ed nomers.. Non-Jimting, exanpl es, qf
tentee R T A o Y SRRe . SEEPEREYL mifusiehessyl and
the IRXEP6p thik 1SNERPL,; when AGhERA is 1ideAOR ERBeatds HRCEMR Al type
1-undecene 1-dodecene, 1-tridecene, 1-tetradecene, 1-

andneld detbemn eadidal$h efardesde rvdien 1 that pladicele dgpee is  subjected  to the

bR ASIRGERRed a50Ven AATEA ka1 afd SRS EM radicals listed include all
idorh @b HRIQELH here RPPiopeiatetiRlic ksonh@x aeeeMEple, butyl includes
1- hept acosene, 1-octacosene, 1-nonacosene,

nbytyl, a donetbrieropyl.et Hpethylpremit eige-butyl, mardy pyclobuty’l  (and
a}lﬁlg)géﬁég ?ubs?lﬁﬂgcf Igyé:loﬂroﬁﬁ%r;] %ﬁtyl %ngludeSShIﬁ’ein{W,t Qyélépelntyl, 1-
methylbutyl, 2-methylbuty’l, 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, l-methyl-2-
propenyl, 2-methyl-1-propenyl and 2-methyl-2-propenyl (and cyclobutenyls and

cyclopropenyls). Cyclic compound having substitutions include all isomex forms,



vi nyl cycl ohexane, and vi nyl norbomane - Non-limting

exanpl es of cyclic olefins and diolefins include
weyasousene, cycl opentene, cycl ohexene, cycl oPEPUSIVE5/002479

cycl ooct ene, cycl ononene, dycl odecene, norbornene,

4- met hyl nor bor nene, 2- net hyl cycl opent ene,

4- met hyl cycl opent ene, vi nyl cycl ohexane, norbornadi ene,

di cycl opent adi ene, 5-ethyl i dene-2-norbornene,

for n)ekmypﬂeohax@]npépheﬁyl/i woud- hwhiler nertkg-methylphenyl, meta-

Ry IpheT ol oheamu el SR E SRate Retude °23-
dlmémgllp\mem %/@Jdﬁﬁahﬂaﬁenyi ai> Isydméﬂrylpﬁeﬁyi CY Bl APRAANRethy 1,

dlallgg cl ohexane, "1I-al Tyl -5-vinyl cyci ooct ané,
ny|

Sethdinethylp Rwﬂéy%¢muﬁb@Meemﬂbn limting exanpl es of

[gfg}gl ranre?h Pstl%ﬂ/o' eLex? 3 u%cgﬁu?rs t§1¥y‘ral'éol%opolyrnerlza’uon would

bdiek i ot BaR, frb’rhl’dl‘lk:tnﬁidﬂi&lﬂ@r 16 200518 30HSholymerization
IjIgCT/US 005/ 002479 12 and di vi nyl benzene. Non- I|¥nt|ng

od xprepylese gyoudd d?r@ﬁucm boprAbreRdensd calso salled podynserylene.

I—éo%%g}iﬁggn (oL p t @gﬁllcp g»rod]u(cg A{Ae i g)’%ﬂle‘ﬁ{ﬁene, also called

poyeiyiate: 11t 7shoaldall aned hoYvetet; atibe smme bf lthe dadewmenesf this
J1,13-tet adec?ne and 9-nethyl -1, 9- decgﬁ@ene .
%Yﬁ?é‘??t uhsBeRplyngtzen s ethy % cltl e@TOPYIFRE | Hhal NeGrEasiitional
g I »+1d c at
PRSIl ARl IHhPERS, C RN 1 ) Likewise,
"capdhpmeatiom'b votildepredipstjol wrivedls sthl mbrenthamioae entmsmter type.

N ey .
c?@ﬁ%"@l@ﬁns AHu¥REHE Vﬁf&%ﬂ#&h?ﬁ cﬁgﬁIF‘so @B&@{agﬁghol%ﬁgs _?ubs‘uRIlted

- Sl con atons such or exa

dRoleGas, abivor Bstyl&sically; uns&hurafdd, m@ﬂiorilers aNendanitegtkahplds of
where such non-carbon or -silicon noieties are

osofefing inshideyprppylence drhwisanef rlopenthes, dobdsieae.bbheptser, dsoctene,
not to ibnterfere w,th th cpardin ol y. ation
PRnebPorl it Faidetnt B GREE, "TtifRelR MR RS L -
renaEhéy 1nnaeand)y |l -ebadackas,i atd;&adesyndoeunﬁmadecene 1-
sufficiently far renoved fromthe double bond we

eilq%@m 1hgpgicessee, A cdnsasenss | -daiepishe al-titiacossines hpenispsene, 1 -
o g%f%oﬁ‘ thhgﬂ dosshd. | 198&&5&% 1@8 %Qéﬂenﬁi t{lQ&n‘?éHébh ?%ethyl—

and non-céarbon or -silrcon
lepengameat Bimetleyld -pefiteney BmesthyB ] -monendd), 3cﬁr 5 1ﬂmeﬂmyl-1-21exene

or 13, .or 14 or . re. The n r of such car
Vé}%yé%bhé?‘aft?a%%ﬁmgﬁl& wonﬁgﬁ?}%ﬂmgsexa@@%seog cyglioplefins
b EdicRhs! lylcl%@ie aSRMbutele,! esycgcg;émeﬁ bepaoﬁ&ehmgaeﬁe%ﬁe

adj acent to the non- carbon |con nol e

cEslangbrs cyeddnedencal ¢ydladecerme,hyosidraere, @mmhmbbmnm, 2-
r|f uor o- | - e, 8-methaxyoct-1-en

o i) ey e 1S S ey Y R S R coopbossadiene,

ddyclopeRhdighd, 0NS.ethDRISRI N rHeR, OfvidHBedbiRRBhe, 9 DYRY1-2 -

containing a-olefins where the funct i onal roup is

nethesegne: o t A3 -disiyle clopertats, 1,2-divinylcyclohexane, 1,3-
divinylcyclohexane, 1,4-divinylcyclohexane, 1,5-divinylcyclooctane, 1-allyl-4--

vinylcyclohexane, 1,4-diallylcyclohexane, 1-allyl-5-vinylcyclooctane, and 1,5 -
diallylcyclooctane. Non-limiting examples of vinylaromatic olefins include

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



also within the scope of enbodi ments of the invention

when such olefins may be incorporated in the sane
worese9s4es are their a-ol efin anal ogs. See, PCT/US2005/002479

“"Metal |l ocene Catal ysts and2Borane Reagents in The

Bl ock/ G aft Reactions of Polyolefins", T.C. Chung, et

al, Polym Mter. Sci. Eng., v. 73, p. 463 (1995), and

t he masked a- ol efin nmonomers of US 5, 153, 282. Such

amdh elivgnydbgreens. t Nohdinptie gaeimles of oledéfinic dienes include 1,4-

functlonal roup. contai ni ng copol yners capabl e of

esdisgeent 59]@@(,21;1\;3@,, z P dsptadisdcof liGrhentadigeg,  6-methyl-1,6-
ng}&ﬁsﬁ%r 3,7 Sllen 8- B8 aGAL 1,901, 15 R ecene,
pol yrerf ¢’ segnenté doéunents i Kerern

it 16 aetpieadne chnldy9-nfeefybil eDaR cdiend) USpbsiRGte®fo.- aleﬁns (also called
uri sdi cti ons where such practice is allowed. W
Q@J@Bxb@b BHBY ORS00, wluch%e,tllg@ep mrymmgz%tlmh og@hon-

S 'G”C%r 1§17 a ef' 'C i bstptu&%aoleﬁn
Aeer ﬁ%‘f °6‘b otP ap%ﬁr

Ghsfel sk §1ﬁ)st1€ulﬁ6nt1?§1m:dﬂ RRTBE adlﬁé&ft $o HQ: d(ﬁfB[HJl?o?idt dr"c@ﬁnlnal
having 2-75 mer units and the term polymer refers t

tmﬁrpobublﬁdwgd draaniymdpezs i foeWmee aed winaiet imclugioment ncm—carbon
unl

$ SR o Pk asdhn B P RB, So8e, PO TG S BheAs. F.

ol,i BRRI] Zat dodfemslhte®OWYHERE |sﬂ@ﬂ nOR-ch@d6 tdroilidodl moieties are
exanple the ner of pol yet hyl ene woul d be ethyl ene.

sufbiosntlyrife teaaygd Trom dhigsdoublp fong spzasyrat igotmissasewith the
t
@&Sdﬂ%drﬁ ¢ a{%ﬁﬁys t & ERSP U tﬁgp%tgil Se%n%;%b {Iof‘géetﬁg the

catal ysis conpoun
g«inelrai]yt hyalrecadal @hyactsrioticnBy Hetmgusieticiently Wbﬂ'eﬁﬁkféd) firom the

ctlvator t initiate catalysis.
%d hidtef Ge SLHBPS! AR AR tb%\f‘%‘Pb?roOf carbon

hﬁH tsi!h@&? aﬁﬂsalséfﬁdr%mgt hes %ﬁﬁiey&;ncp AP AW doh LaBbh &} —silicon
referred to as a pre-catal yst or catalyst precursor.

Hogety emmbecﬁadzr@y@fsr s;gs%mr 4,91 $ebr n8dott bl,medR; o) 3,ar 14 or
cat aI ctlvtator Eai% ang xf.r Zé a . ted

Al %1"“ QY 810g3S: PHEFPaR ARd silicgy T"Wréscoune
ﬂbfrﬂﬁiﬁiedﬂﬂelﬁ@ﬂj‘a&@{t% the\W8ible H6Rd B MethediMSlyeddjadest 18RS non-
to describe such a pair before activation, it nmeans

eqibon pcilicen weictyt Elx?mplefp insludgt iy ginethdsidangedivinglsilane,
P SN PR,  BHATHRA S0 b e 5
diﬁ&mlwlddmaoaﬂtll stef, ccm’f:ahaztiims ahetebfjeTae tubey af ﬁ[ncﬁbnal group-
ot her chgﬁ}ge- bal anci ng nojety. [ OOZ7L{SThe cat aI

EVFHBIA P-RIEHND &VhsE the ional” grogp ds CHsel spstheoc}o fe bond is
%1@(%: ﬁjé#lglte téé §%@%$§%ﬁo§ﬁﬂ%ﬁ%@gﬁh€ 1n\?e|(1:1{1(r)]1¥ @Jh%lfl ﬁua{ olTRYs Rl%y be
ArbipéateidnaiRd sdnysSina)es te@are their o-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 containming copolymers capable of subsequent
derivatization, and of functional maacromers 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.



[0028] The terns "activator” and "cocatal yst" are used
i nterchangeably herein. A scavenger is a conpound

W bas/0pB6e ypi cal |y added to facilitate ol i goneCT/B81008002479
or polymerization by scavenging inpurities. Sone
scavengers nmay al so act 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
Caupobaitdrizatian camales deorpototef @folefaric atdcrafomaticaas wé ip tb 2000
sonme, enbodi nents a co-activator can be pre-mxed wth
MHAN-ansi ti on netal conpound to form an al kyl at ed

sitio 0 d,q; efrer
20t ca SehvEiposss TP L i RGR CUE) 568, pBedtfer tefer 1o
cBApHSIBRAOER VIR 279 mdrdunitd G28] thdaamn olinmatrefees t@niomposition s
h%NCA)Cé'Os defined tq mean an ani%g}egither .that does
B8 b PHIHAF d0¥ oUWt e ©aPaTry St dFhcH 2% &tYgnOlopn (oigpmer or
pgn%%éiﬁﬁrd}igﬁ%@ dRrebded®lboathe CALARE) udHlin U YliYRAKI Mtion

coordi nates weakly enough that a neutral™ Lew s
ob gedymenrahionseantionl eFpmexairiple, othe awet pf golyedilgne would be
ﬂg, aturated nononmer can displace it fromthe catal yst
r. Any netal or netalloid that can forma

[66zEpat i bl epheweld Yeafe®RI" i@l tAMy SOIRAR AR Y reRRAEL b Mean

contai ned in the noncoordinating anion. Suitable
arpemaioynd penablieof ipiftating eatadysis. i A qasdyst omapuid wainbe used by
1@8“0 1ﬁﬁ]ﬁtep L%Elﬁgg Br Iﬁé‘ %%b |uge r} %lmln%in%ﬁ 4 i ﬁ"gg’ac?l%tar to
are no rmte 0, ron, al um'num phosphorus, an
isitihte caly i) 09enAhs tatblghti eompoued acédmisihed wihranb&tivator to
.either neutral or_ionic. The terns jonic activator
injfiate Al s dhe catplyst epmrowRd i, aften refaiedéo as @dpre-catalyst ox

chﬁ%@f Ef&ﬁ&gﬁbhﬂe terhd KGMSS sf?gré‘?n't & él'@iin@g 45 "an: 1) a catalyst
stoichionetric activator, and Lews acid activator ca
poeurssedctivatar pdigngelabt ¢) p0&B4dlystFoompemplosambl of Hnktating

i hvention and the cl aj thereto, in describi .

ch PSR R et VR e etabishsyfHn b gy fkeaBe et a
phitdefb® AMILHSLTE YndAA AR drdctiPRby BRASsPIPRLcatilyst PeRRtheT
atom A central nitrogen atomis a_ nitrogen atom' hat
with an prdiveles ahg, apdieadly, e ecmectivetest When dtihusedriptdesgyibg such
a d L ea ne .oxygen atom termnal. axygen
R ot G mSRG R AR oty 8 A B Oty §F Dihex
chiy-bah@cing @ndietgl ni trogen atom An exanple is

[(I)(|)2|7l]'ISt ral e’l’%ebceeltﬁgll\gt:cogposng 1512139 bLEEEI:\{Iltll‘zlllA Lals irl? azglreggt\g}ssAtLor 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 interchangeabls
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 bes referred to as co-activators. A co-activator,
that is not a scavenger, may also be wsed in conjunction with an activator in ordex
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 alkyYated invention compound.



R N TERM NAL R R WD 2005/ 095469 PCT/ US2005/ 002479 15
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0032] This

w0 poosfopiden further relates to transition metal PCT/US2005/002479
conmpounds represented by flérnulae 1 to 5 and 7 to 11.
Formula 1: 2 RR /RL~)m OR4 M <RN R6 R7 Formula
2: 2R Um 10 R4 M(X)w <RN R6 R7 Formula 3: R R6
RRRTRS RBNRA R4 ~MM/ \NI J \~1 RB X 5
[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 weakly 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 used or contained in the
noncoordinating anion. Suitable metals include, but ar-e 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 :

-<«—TERMINAL

CENTR AL




RNR2 R6 R7T R WO 2005/095469 PCT/ US2005/ 002479 16

Formula 4: R R RBRR O R4 M (XYW RS N (R6 R8 R7
woX20060953¢ a 5 R R2 R3 R4/ (X)w R5 (R6 RBCRUESIRO5/H02479

Formula 7 Rl11 / \ Ro R31ISRUm R4/ \NMO/ \ (XYW

R5

DETAILED DESCRIPTION OF THE INVENTION

[0032] This invention further relates to transition metal compounds
represented by formulae 1to 5 and 7 to 11.

Formula 1:

Formula 2:;

Formula 3:




N R6 R7 WD 2005/ 095469 PCT/ US2005/ 002479 17 Formul a

8 Rl /\RRO 3RO L)m RA/ N> M~(XYW R5 NR6 R7
woorsdae® R11 / \ Ro RT R6 RS s N R O R4 4PET/ES2005/002479

RMMN\VIXR3I XORS N R RT Ro\ R~ ~ W

2005/ 095469 PCT/ US2005/ 002479 18 Formula 10 R® ZD R

io

Formula 4:

Formula 5:

Formula 7




REBOXR (L')mRA/ N> M(Xw R5 NR6 RB R7 X
Formula 11 R1I1\ Ro O L')Ym R4/ N~ M(X)w R5 N
W@ ROSBORG RO X wherein each Mis, independenpCHUSH05/002479

group 4, 5, 6, 7, 8, 9, 10170or 11 transition netal,

preferably a group 6, 7, 8 9 or 10 transition netal,

preferably chrom um nmanganese, iron, cobalt or

nickel; Nis nitrogen; W 2005/ 095469

PCT/ US2005/ 002479 19 O is oxygen; wsl,2,0r3; each
i s, jndependently, a hydride, a hal ogen, a

ﬁé?&P@égrbyl, a substituted hydrocarbyl, a

hal ocar byl , or a substituted hal ocarbyl; additionally,

X may independently be selected from hal ogen,

al koxi dgg'taryl oxi de, ami de, phosphide, or other

ani oni ¢ I\gand when Lew s-acid activators (such as
nmet hyl al unpx al um num al kyl s, al kyl al um num

al koxi des)/ aR(Mi num hal i des (capabl e of
donati ng € fe, hydrocarbyl, substituted

hydr ocar by hal ocar byl or substituted hal ocarbyl X

| i gard nsition nmetal conponent) are used,
or whan_an/ionic &tivator iE)capabIe of extracting X,

provi ged t\yat the \\\ —‘//i m

N ——————*»IM\\\
Xw

Formula 9




resulting activated catal yst contains as | east one MH
or MC bond into which an olefin can insert; each R
w0 ggosiopdependent | y, hydrogen, or a hydrocar byl PCHUS2005/002479
substituted hydrocarbyl, ai18hal ocarbyl, a substituted
hal ocarbyl, preferably, a C1 to C30 hydrocarbyl, a Cl
to C30 substituted hydrocarbyl, a Cl1 to C30
hal ocarbyl, or a Cl to C30 substituted hal ocarbyl,
hoomelaplOef erably a Cl to C 0 hydrocarbyl, a Cl to Cl10
substituted hydrocarbyl, a Cl to C10 hal ocarbyl, or a
Cl to Cl10 substituted hal ocarbyl; each RL and R2 is,
i ndependgntly, a hydrogen, a hydrocarbyl, a
substitdted hydrocarbyl, a halocarbyl, or a
substi t ut ey \pcarbyl, preferably, a Cl to C30
, a QL_tgR'e30 substituted hydrocarbyl, a C1
or a Cl to C30 substituted
hor¢g preferably a Cl1 to CLO hydrocarbyl, a
pSN t ut hydrocarbyl, a C1 to Cl10
or a to ClOl_ubstituted hal ocar byl ; or
mayjoin}(egj er to forma ¢4 to C62
cyclic kj’ng structure; each R3, R4, R5,
ogen, a hydrocarbyl, a
byl , | ocarbyl, or a
byl, preferably, a Cl1 to C30
hydrRgar byl ) to C30 substituted hydrocarbyl, a Cl
to C30 haldgg¢aybywl , or a C1 to C30 substituted
hal ocar byi®, Rfipr ergreferably a Cl to C10 hydrocarbyl, a
Clto Cl sybstituted hydrocarbyl, a Cl1 to Cl10
hal ocarbyl, or a C1 to Cl0 substituted halocarbyl; or
i ndependently, may join together to forma C4 to C62
cyclic or polycyclic ring structure; W 2005/ 095469
PCT/ US2005/ 002479 20 each R6 is, independently, a
Hoyidulagdn, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarby|, or a substituted hal ocarbyl, preferably, a
Cl to C3@1hydrocarbyl, a Cl to C30 substituted
hydrocarby_ , a Cl to C30 halocarbyl, or a Cl1 to C30
substi t ut a\ocarpyl, nore preferably a Cl1 to Cl10

hal ocar byl
Cl t @3C10

hydr ocar b , C10 substituted hydrocarbyl, a
Cl to C10 drbyl, or a ClL to ClO substituted

hal ocar byl ; R7 and R9 is, independently, a

hydr , a stipstituted hydrocarbyl, a hal ocarbyl,

tuted ocar byfL)mpreferably, a G to C30

aer\ acClto substituted hydrocarbyl, a

C30 hd eearbyb» bt _a Cl to C30 substituted
nvre/z?gﬁérab (Xg Cl to C10 hydrocarbyl, a

ubstitured hydrocarbyl, a Cl to C10

halqgarby N\ or 1 to Cl0O substituted hal ocarbyl;

each R8 ifs ﬁ@g

R

endently, a hydrogen, a hydrocarbyl,
a substi {rf gd

R8carby|, a

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;



hal ocarbyl, or a substituted hal ocarbyl, preferably, a
Cl to C30 hydrocarbyl, a C1 to C30 substituted
whyasogasbyl, a CL to C30 hal ocarbyl, or a Cl pOI/GSD05/002479

substituted halocarbyl, ndfe preferably a Cl1 to Cl10

hydrocarbyl, a Cl1 to ClO substituted hydrocarbyl, a

Cl to C10 hal ocarbyl, or a CL to Cl0O substituted

hal ocar byl ; each R10 is, independently, a hydrocarbyl,

Q iserygemt ut ed hydrocarbyl, a hal ocarbyl, or a

subf i tuted hal ocarbyl; each R11 is, independently, a
%y a substltuted hydrocarbyl a hal ocar byl ,

ach @bsg I Iﬂd’%’ﬁéhdléﬂﬂ@ ca rH@Mhd@ la 6h ngHP aSWCEGJa%Mf 5 O NRed
sul f onat e car boxyl onyl ester,
@%#%@&yLﬁéwégﬁéndgr@@ﬁmhﬁﬁﬂbh%@mﬂbﬂoroaIkyI group, and
a%%ﬁ{&nélll}'( X ﬂagqgg end n&‘yybgeasr%ecéegf o 4 ! er%ﬁ lox1de

domidé L{dﬁ)SﬂﬁH@C@H Qtﬁﬁels b.lﬁlbmashééhﬂ Wildn Léwmdcﬁﬁaétﬁfators (such as
acetonltrlle di et hyl ether, tetrahydrofuran,

hly}%ﬁmauahémnum alkels gl kelpupanum allispddes e alksylaluminum

Ha{[l Por ! %é,lﬂﬁ Jél%tgmgt 4 llﬁﬂﬁgér(ileﬁsnﬁggﬂb ne SI|11|3 ttlghgcin hydrocarbyl,
Isdocagbyk or aﬁﬂtltd’n«&i halbmrb‘ﬁrﬁd ligand t® 1hei|-traif51t2)naﬁ€ial component)

i ndi cat es the absence or nce of L' 0033] In a
3B uier PRWhek A% 4oTHe AFtI Al 1§ éPE?g%ﬁ' B8l F@raﬁ%g @&V&Qﬁlﬂbﬂ ihe

réfifting i@v%@%ﬁﬂatﬁﬁ @&téﬁﬁg Q§ ?tydn% M oF %8 B(}nldtlﬁg which an

fluorocarbyls. [(00341 To | ustrate menbers
@ﬁ%mgmnm@ﬁ,netal cat al yst conpounds wuseful in this

t t nb on.o the S
RLRd koD 1o s o0s B5uneg b sulsdts busassty. o
}%loch Ra, substitttedMalddartiyl, pr&fekably, O C % C3ﬁ1yd}¥cdaﬂ9§ge9 C, to
é% Hg chl ori de vanadlun1aceton|tr|f met hyl

tedh hgdiogarbyl. ea Ry to é@ahéqalocexbryworpasﬁwb (Exbchut}s;ltuted

BRI, SHESTWILEINT 3, CPUFRYL ARYLHTELLY P32

hydmpsbyh lacﬂqeb amhaimbyl HiExg| tonORBhibstitityd haloRRey;
pent yl ni obi um hi ochromane

|so ronane cyl
de%yl 15¢ éﬁ*ﬁi %%ﬂﬂyo@s’@%%?%r% hydioegnbyly a substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C; to Cjp

hydrocarbyl, a C; to C3¢ substituted hydrocarbyl, a C; to Cs halocarbyl, or a C; to
Csp substituted halocarbyl, more preferably a C; to Cy hydrocarbyl, a C; to Cyg
substituted hydrocarbyl, a C; to Cjo halocarbyl, or a C; to C;p substituted
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 substituted
hydrocarbyl, a halocarbyl, or a substituted halocarbyl, preferably, a C, to Cs
hydrocarbyl, a C; to C3p substituted hydrocarbyl, a C; to Csq halocarbyl, or a C; to
Cs substituted halocarbyl, more preferably a C; to Cig hydrocarbyl, a C; to Cyo
substituted hydrocarbyl, a C; to Cyo halocarbyl, or a C; to Cjo substituted
halocarbyl; or independently, may join together to form a C4 to Cs, cyclic or

polycyclic ring structure;



onyl dodecyl heptyl nolybdenum qui nuclidine decyl

ridecyl octyl tungsten benzofuran wundecyl etradecyl
woorglootdechnet i um chr omene odecyl ctacosyl decRCT/US2005/002479

rheni um i sobenzofuran 1d @0ridecyl nonacosyl undecyl

rut heni um i soqui noline etradecyl riacontyl dodecyl

osm um oxazol e octacosyl cyclohexyl idecyl hodi um

phen%nthrldlne onacosyl cycl opentyl etradecyl iridium

hah is,rindapendenitlycy by diogen, hy[dmvadlyd?,ca/éubp‘aﬂukaldlyldmcarbyl a

18%1 e SR E by B Rtpb 2 i Sabey Prresian a . o

65l aboRheachy ey @R thcyll toC) B4 ,' oP%t@ &Y, b0 Sl%sﬂtuted
hi ophene cyclooct apht hyl nonadecyl rlnethy amn
kajeqagydeyorg ﬁ@f%ab | T og ItorCmt hy;dlrmhyé a dyictooiagd exdgshtuted

T WSV LB e A

¢dcher’h mllcb mSsigh iﬂd%per@l'eﬁﬂly, di ﬂi?ﬂf@)ﬂlrlb BN butticA&P By lirocarbyl, a

h h hi b rinmet hyl phenyl pentacosyl
B GEThet bR IRg halBERy ) praRyP e Lats Syt IneopeC ©

e SO0 P < TRLHRN DT o s

lmhodartgtemple prefeiaplyphabyto 0o agdoyirbotLI0R toadamabsiituted
BRI L asaiiil el Oherere, DL

ét?gﬁ gisﬁ’é’gt yrﬁg%dgnﬂi? ea[‘fﬁdr@?é}f ﬁgl?gxgltgaﬁbgﬁ éa%})ﬁhﬂ%kl grpﬁl%lcarbyl a

hpdadashys oy m@nbstltutefb h@lpydtrbbl,l p;dfq:rhldyyzi Cotchrmmchw;rl aCj to

&Eotsugé}{ute hyglr‘c;cd %y?t %X (}El?oc%rbyl or a C; to Cszp substituted

halocarbyl, more preferably a C; to Cy hydrocarbyl, a C; to Cjq substituted

hydrocarbyl, a C; to Cyg halocarbyl, or a C; to C;o 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 that may include molecules such as but not

limited to acetonitrile, diethyl ether, tetrahydrofuran, dimethylaniline,

trimethylamine, tributylamine, trimethylphosphine, triphenylphosphine lithium

chloride, ethylene, propylene, butene, octene, styrene, and the like; and

mis 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.
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precursors are detail ed beRdéw. These are by way of an
exanple only and are not intended to list every
catalyst precursor that is wthin the scope of the

R', R 1%
ace
”R R, RE‘B. i |

X L
(2 6- di i sopropylanil)-6 I.phenyl (2' - met hoxy) - py

cyclodechR- acet ylpkedyb- di i sofs fopt| ani | ) - 6-phenyl (2' -

yénngZ acet ? 6- drrsooWS L ani 1) - 6-FRaGUR o' - paegionitrile
methyl 1 §j neJ . ?I t dichf E?Enb e ) - OIS Ejag)f& &P
ethyl [ 2- acet 56 di i ”u lanil)-6- f‘?‘?1')211’[ (32, i ﬁ&drgf_u%r?/
g{fgf’l ri di ne] I“ kel dichl | " K Aenes e

[ 2- acet , 6- d||soo [ anil) - 6- (2 -
EZ%I ri di ne] [&0per di chlPBP oy ‘y )- 6l %‘ I%X“) by

[ 2- acet 32 4,6-tri Ianrl 6- | (2" -
bepl i i ne] [i$8h di chi of P )- ol (2 - rehbiliilaney
octyl [ 2- acet yi{d@eyd, 6-t ri [retshy| ani | ) - 6- | 2' - ntthipis e
onyl ridine] |dwlalt dich| hgytylge ) Olymn(um qumumﬁl??
decyl [ 2-acet r@a34,6-triUeuhylanrl)-6- engl (2' - jn
undecyl 1i di ne] rfieckdskyldi chl o pisde echnetium chromene
dodecyl [ 2- acet yib¢i@ody16- t r i etshy| ani | ) - 6-dieaiwg (2' - medhenzpiu
ridecyl ri di ne] c@ppﬁwldlchpowwwe [ 2- aceyhqnung 4, (isoquinoline
etradecyb, 6- pentjafakendyloani | o@cplhenw (2' osmium oxazole
octacosyk met hox w%&mmdrne] rideayt di chl or i jghewdivm phenanthridine
onacosyll 2- acet b}(ckzpsmgtl, 5, 6ltesadecat | uor oanridiuB- pheny Rygan
riacontyt met hox y{pyasheptsli ne] [peshdecy!  di chl {prliadam pyridine
yclohexf2- acet yFyckodiyl, 5, 6hp7eadt<afll uor oanplajingn pheny [quinoline
cyclopentyiet hoxyfpygideedi ne] fiepkdsyl di chl ofiltge [ 2-ace Sglen qphene
cyclohep8l4, 5, [Byopeletierty] uofootaicy) - 6- phen|gpld2' iophene
cyclooctylmet hox 1amwmdd|ne]bwm@b@ﬂ di chlpri de rimethylamine

iethygping:

cyclododegtheny| ) ltqyir i di ne] i h@melcoaylchl oridp [2-acetyl (fgbutylamine
naphthyl6- di i sopjpepy! ani | ) ,,c optsgny| (2' - nft hoxy, 3 dimethylaniline
phenyl - pheny! ) jphsnethail ne ottt di chlof i de [ 2- acef§imeylphosphine
olyl  6-dii sopdomytydplichyl- ¢ etrﬂq@qyw (2' -nethoxy, 3 riphenylphosphine
benzyl - phenyl ) [tqpyethdpheayin{rskie¢osyldi chl orj de ethylene .
phenethyl methylphenyl hexacosyl propylene
dimethylphenyl ethylphenyl heptacosyl butene
diethylphenyl diethylphenyl  foctacosyl hexene
anthracenyl riethylphenyl  |nonacosyl octene
adamantyl propylpheny!l riacontyl cyclohexene
norbornyl dipropylphenyl [hydride vinylcyclohexene
CF; ripropylphenyl |phenyl benzene
INO, Methylethylphen |benzyl styrene
vl

7-butyl dibutylphenyl jphenethyl methylstyrene
i-propy!l butylphenyl olyl
naphthyl , methoxy
fluoride ethoxy

propoxy

butoxy

dimethylamido

diethylamido

methylethylamido

phenoxy

benzoxy

allyl




[ 2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2' -nethoxy, 3
- phenyl ) - pyri di ne] copper dichloride

WO 2008023499 (2, 4, 6-tri net hyl anil)-6-phenyl (2' - nmeCTUK3003002479
-phenyl ) -pyridineliron dicéhloride
[2-acetyl (2,4,6-trimethylanil)-6-phenyl (2
- met hoxy, 3' - phenyl ) - pyri di ne]cobalt dichloride
[od3sret yl (A siktibh bﬂ@dtﬁl%/ét%ﬁd;du}so@s REQIMIIEE beloWEL TIRSY o by
- phenyl ) - pyr.i di ne] ni cke di chl ori de WD 2005/ 095469
werr{ mpogse ealygind age not intended to list every catalyst precursor that is
L%%ﬂﬁﬁ%%&&%b?&%ﬁ. &Hﬁhhylanll)-G-phenyl(Z' - met hoxy, 3
-phenyl ) -pyri

I ne] copper dichloride

[zzacaq,e@yﬁ-aﬁs@xdpy&mﬂamqmeaﬂ(yahemeﬂ))%@dﬁMMﬁ @#hloride

- met hoxy, 3., - phenyl) - ridine]iron dichloride [2-ac
Qr%ﬂe@’iﬁg@%?@g?wl%’é&ﬁd?h%aﬂ(%dﬁ]ﬁqhyxﬁ=mﬁlé1ﬁ}ﬂ]%®alt ichloride

%%@?'@?%’?Wiﬁ:@ﬁ%f&@’%&tﬁf?%l-ﬂyrﬁiir?eﬁ}ligf(él%fchloride
eyt (st
;%c_egéd}daﬁtﬁ@f@aﬂapﬁglggaﬁlmg@Tr%qhoxyﬁﬁ)&%’gw]ir@ dichloride
SOl U S A
Rtadsty 2.4, 6-pymithiy laeil)-bpbenyl(h eidtoexydtgyridine|nickel dichloride

iR S AR SR B S e
122ao@@¢(t2y3,4,8,@p&ﬁéfﬁ@afaanybgaihEﬁ;)lczﬁqﬂéiﬁmw(p%'rildine]imn

- met hoxy, 3' -t-butyl)-pyridine]nickel “dichloride
fighlgride y| (2, 6- di i sopropyl ani | ) - 6- phenyl (2' - net hoxy, 3

{ - I 1 di >k odi 6hl,or | 2-acetyl (2. 4,
A B L ERRIEE oy A L) oSN
dithlbtitlyl ) - pyridine] iron dichloride
&F-ac yI&§,4,6-t i met ¥Ianil)-§-phenyl(2ﬂ . i

RIS 45 6rbasiatlposonpi b Coghahesy) umrinsinieks!
didngRgL y! (2,4, 6-trinethylanil)-6-phenyl (2' - et hoxy,

3" -t-butyl)-pyridine]nickel dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy)-pyridine]copper
dichloride
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]iron
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-trimethylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridineliron
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]cobalt
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-phenyl)-pyridine]nickel
dichloride



[2-acetyl (2,4,6-trimethylanil)-6-phenyl (2" -nethoxy, 3
-t-butyl)-pyridine] copper dichloride
WO 2008023499 ( 2, 3, 4, 5, 6- pent af | uor oani | ) - 6- phenyl PCT/URBD$IA02479

Xy, 3" -t-butyl)-pyridine]i2dn dichloride

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

-met hoxy, 3" -t-butyl)- pyridine]cobalt dichloride
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éogg/ 5469 PCT/ US2005/ 002479 24 [2-acetyl (2,3,4, 5,
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pmdlﬁé]uqn@cldp@@ﬁ ori de
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fizhlaridey| (2, 4, 6- trlnethylanll) 6- phenyl (2' - hydr oxy) - py

L PR oo B Ry Byt ko papicindigoal
dichlriddi chl ori de

Eﬁ acetyl (2,3, 4,5, 6-pentafluoroanil)-6-phenyl (2'
®§ _dpwprgpﬁ@l}ﬂ)cﬁ;ghﬁnyl(Z dinefloay i3 é-butyl)-pyridine]nickel

yl (2, 3,4,5, 6-pentafl uoroanil)-6-phenyl (2
ﬁ%h@?@%y) pyrldlne]nlckel dichloride [2-ac etyl (2,

B-dcety8(2,6-dfissprafardl)ai@plidny H B> pleghioxy,3 (-2 butyl)- pyrldmegcopper
-hydr.axy) - pyri di ne] copper dichloride [2-acetyl
OB pr opyl ani 1) - 6- phenyl(2 - hydr oxy, 3'

ES*‘%@%@? e R h?*%@%b%ﬁanfy-?utza-wnﬁmalm,
dﬂogﬁenyl) pyri di nej cobalt di chl ori de
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dlchlorlde
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,  3’-z-butyl)-pyridine]nickel
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2’-methoxy,3’-#-butyl)-pyridine]copper
dichloride
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-methoxy,3’-t-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’-t-butyl)-
pyridine]nickel dichloride



[2-acetyl (2,6-diisopropylanil)-6-phenyl (2" -hydroxy,3
- phenyl ) - pyri di ne] copper dichloride
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-phenyl ) -pyridine] iron di2¢hloride
[2-acetyl (2,4,6-trinmethylanil)-6-phenyl (2'-hydroxy,
3' -phenyl)-pyridine] cobalt dichloride
&Z-acetyl(2,4,6-trinEthyIaniI)-G-phenyI(2' - hydr oxy, 3
Dheatyl(3.3 94 6ﬂﬁen‘eﬂnbmhleiﬂ) 6-gherhyll@r ingehdd®, Y 0aEIt1B5469
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pﬁﬂ@ggﬁpr§*ﬁ? °?¢?nethylanll) 6- phenyl (2' - hydroxy, 3'
f@-ﬁ@eﬁﬁﬂ@ 6%1@b§¥oﬁg]hﬁﬂ}3@-@)henﬂ(23myﬁfd ? %rldme]uon dichloride

2-acet 6- pent af'l uor oani phen

Trpentylk i6 atiisopyepyianil)-ephewGehydexy -Qymhho]lcolwét dichloride

A3y P SR BN o
[2 a@fﬂﬁQ/B dﬁl@ofa’ro ylaﬁl,l) @-pﬂ@rl’}ll@f Jhyﬂf&@?;lp%rﬁdlﬁe]ﬁ@ﬁﬁy bicBloride

yridine]lnic di chloride
@%@%ﬂ{%ﬂ,@jﬂglqhylaml) 6-p€enyl(2 -hydroxy)-pyridine]iron dichloride

I |

B e A A ST S RY bl oo e
@ﬂﬂé@]tdﬂ éﬁl-tkﬁnfﬁh)ﬂhlﬁl)bﬂ f)li’ényl(ﬂyﬁydr)rs?(}é)e@ynzdlr;egmckell d1c2hlor1de
-1-bu

a?qt%lg%%,éﬁ%pgﬁlpﬁyl @-%H%jﬁv (@ §mr@g 1ne§copper cglchlorlde

2,

R
dichlpuidg| ) - pyri di ne] ni ckel dlchlorlde

S PRSP PR B gty

Hﬁhﬂﬁﬁ&y|(2 4,6-trimethylanil)-6-phenyl (2' -hydroxy, 3
-t- butg % r|d|ne iron dichloride
3862,

[2acetd pentﬁﬂuwemnibr@nhqnyl@ -brdmyy ¥ pyridinedrioks}, 3'

%hﬂ)%¥|) pyrldlne] cobalt dichloride
acetyl (2,4,6-trinmethylanil)-6-phenyl (2' -hydroxy, 3

{Z-adfmbtlyl 3,4 py6- pdmtaﬂﬂldrbﬁxﬁﬁl-@phhnylm bhydiexy)-pyridine]copper
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)-pyridine]iron
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2°-hydroxy,3’-phenyl)-pyridine]cobalt
dichloride
[2-acetyl(2,4,6-trimethylanil)-6-pheny}(2’-hydroxy,3’-phenyl)-pyridine]nickel
dichloride



[2-acetyl (2,4, 6-trinethylanil)-6-phenyl (2" -hydroxy,
3" -t-butyl)-pyridine] copper dichloride [2-acetyl (2,
W@ 2eb5/03546%- pent af | uor oani | ) - 6- phenyl (2" - hydr oRgT/US2005/002479

-t-butyl)-pyridine] iron d@bchloride [2-acetyl (2,3, 4,
5, 6-pent af | uor oani |') - 6- phenyl (2" - hydroxy, 3'
-t-butyl)- pyri dine] cobalt dichloride
[ 2-acetyl (2, 3, 4,5, 6-pent af | uoroanil)-6-phenyl (2
[Qm@4g—tr1metltpdmyl))6~pbmyil@l -hpdnoky, R ephetiytrpyaiditkdcopPer
%%15 %g5469 PCT/ US2005/ 002479 26 [ 2-acetyl (2,

g pent af | uor oani |') - 6- phenyl (2' - hydroxy, 3" -t - buty
blace@y(d,94%ed-pempftodhsil @ bhés1h2: -
[f or r%gm E 6 di ?sopr opyl ag?l ?1 (Eeﬁ§dr°§y’ ph%ngi)y‘iyri%i_\}?‘ﬁ]ﬁon
qlﬂéyorlidﬁon di chl or| de [2-

[EPaﬁ'Q(ylg%% ?éd% [ cn &éld 1%5'[ é??ﬁenyﬁ)(aeﬂyclirgxyﬁ o>f)¥) -pyrid
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Formula 11: RR R R3O R/ \ \M(L')m N (Xm R5 N
[PreetyE, 3825 - persilnatoani P6-RhanyRRO-0xRS Y plfany))myridind|cdbalt

)W R5 N (FR 6 R} R7 x wherein Mis a group 4, 5
or transition netal, preferably a group 4 transition

[2edcatyl(2,3p4, 8,6 aveatlilyiorbanil Z6-pREnytt2y -oRb 135 -Plhedny DYRRidine |nickel
benzyl
[2-acety](2,3,4,5,6-pentafluoroanil)-6-phenyl(2°-0x0,3 *-phenyl)-pyridine]copper
benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-0x0,3’-t-bu-tyl)-pyridineJiron benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-0x0,3’-t-bu-tyl)-pyridine]cobalt benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2°-0x0,3’-t-bu-tyl)-pyridinenickel benzyl
[2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-0x0,3’--bu-tyl)-pyridine]copper benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2°-ox0,3’-t-butyl)-pyridine]iron benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2°-0x0,3’-t-butyl)-pyridine]cobalt benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2°-oxo, 3’-t-butyl)-pyridine]nickel benzyl
[2-acetyl(2,4,6-trimethylanil)-6-phenyl(2°-0x0,3’-#-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 > -t-butyl)-pyridine]cobalt
benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2’-0x0,3  -t-butyl)-pyridine]nickel
benzyl
[2-acetyl(2,3,4,5,6-pentafluoroanil)-6-phenyl(2°-0x0,3 * -z-butyl)-pyridine]copper
benzyl
[2- formyl(2,6-diisopropylanil)-6-phenyl(2°-oxo)-pyridine]iron benzyl
[2- formyl(2,6-diisopropylanil)-6-phenyl(2’-oxo)-pyridine]cobalt benzyl
[2- formyl(2,6-diisopropylanil)-6-phenyl(2’-0x0)-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.



O is oxygen; each X is, independently, a hydride,

hydr ocar byl , substituted hydrocarbyl, hal ocarbyl,
waawsipi4ed ed hal ocarbyl, wis 1, 2 or 3; WO 20PSTI/0SHBI5®2479

PCT/ US2005/ 002479 38 addi BVonal |y, X may

I ndependent|y be sel ected from hal ogen, al koxi de,

axyl oxi de, am de, phosphide, or other anionic |igand

when Lew s-acid activators (such as nethyl al unoxane,

Béramilanlbm al kyl s, al kyl al um num al koxi des) or

al kyl al um num hglti des (capabl e of donating a hydride,

hydrocarbRF, substituted hyd.:rocarbyl, hal ocarbyl or

substi4 utedyhaldcarbyl X ligand to the transition

met alR ent) are used, or when an ionic activator

IS cap of extr® ting X(igrOV|ded that the

r;sul ng tivated t algst ‘ontai ns as | east one MH
Br bond Nﬂfo—mhrehlﬂ olefin can insert; each R
and { ndepende &%drogen a hydrocarbyl a
si Lbst hydr arbyl 4l ocarbyl, or a

substist ut al ocdr byl , preferably a Cl to C30

hydr ocar py| 1 to C30 substituted hydrocarbyl, a Cl
to C30 hERD -or a Clto C30 substituted

hal ocar byl , F%referably a Cl to C10 hydrocarbyl, a

Cltodo s BStltuted hydrocarbyl, a Cl1 to Cl10
hal ocarbyl, or a Cl to Cl10 substituted halocarbyl; or
B %Rpﬁpently, may join together to forma ¢4 to C62
cyclic or polycyclic ring structure; each R3, R4, R5,
i's, independently, a hydrogen, a hydrocarbyl, a
substitutﬁd hydrocar byl , a hal ocarbyl, or a
substit Red hal ocar byl , preferably, aClto C30
a~Cl to C30 substituted hydrocarbyl, a Cl
rf a Cl to C30 substituted

' erably a Cl1 to Cl10 hydrocarbyl, a
Cl to C10\ substftuted hydrocarbyl, a Cl1 to Cl10

hal ocar byl N-sF¥—a Cl1 to Cl0 substituted halocarbyl; or
i nde join together to forma C4 to C62
cycl i Pic rings ructure; each R6 is,
i pde \\ k?Q%ﬁuK a™hydrocarbyl, a
B ' M halocarbyl or a
subst\t ut ed’ hal ocarb ably, a Cl to C30
hydr o a Cl C30 s ¢tituted hydrocarbyl, a
Cl tg5C30 ocar. or a C1 to C30 substituted
halocarb I r preferably a Cl to C10 hydrocarbyl, a
Clto d tiyyweted hydrocarbyl, a Cl1 to Cl10

a

hal ocar byl , 1 to Cl0 substit uted hal ocar byl ;
each R7 is, {ndependently, a hydrocarbyl, a
v&uﬂﬁﬁltuted hydr ocar byl , a hal ocar byl ,

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,

wis1,2or3;



or a substituted hal ocarbyl, preferably, a Cl to C30

hydrocarbyl, a C1 to C30 substituted hydrocarbyl, a
W@005093389 hal ocarbyl, or a ClL to C30 substit uP€rusS2005/002479

hal ocarbyl, nore preferably8a ClL to C10 hydrocarbyl, a

Cl to C10 substituted hydrocarbyl, a Cl1 to Cl10

hal ocarbyl, or a Cl to Cl0O substituted hal ocarbyl; WO

2005/ 095469 PCT/ US2005/ 002479 39 each R8 is,

ddddmpelhyd e ay, indegendemslyere, sedecteddran dnlvgkn, dkoxide, axyloxide,

TS ot Bie.sh GBEF AbicoPend iyl tisteetd aligtors (such as
rf(i%‘tﬁ%rl‘aﬁﬁ{d%ﬁhe, a%rﬁi%u}rpalk%palﬁ%?ﬁlgﬂgﬁﬂcsh %ﬁ(&ﬂé&?&@ﬁlp%lhluﬁlinum

o C30 hal ocarbyl, or" a substitute

Hadidesc &eapgble ofodenatingf @ rhgldiide,ahyeirocanbyll Guibpspitietod drydyogarhyl,

Cl t 1 substi.t d I Cl.to C10
el By OB BB AT il iR gmibgpmponent
£8.05edRIPwhen ah GEPABERAGT ¥ capablly 8f G&ACHNE X, Provided that the
substituted hydrocarbyl, a al ocarbyl, or a

resybéng aqtivaigd satabish conthins asdgastrne Nd1 ot Mir&pkandantd yyhigh an

., & substituted hydrocarbyl, a hal ocarbyl,
Qyﬁ%%?ﬁ%ed hal ocarbyl or a group selected from NO2,

eatlh fRInaie R*hal dndgrndaxiyl a hgdibfanyd 18atRarbyl a swbstituted

carboxylic_ ester group, or, a perfluoroal kyl group; X
hygr%‘?r 1, & hglocarby r%f%ﬁﬁ?ﬂtﬂ’i‘}te‘g halgcarbyl, 'pre raé?%h emf?alto Cso
. . |
R B . M) B koo SR e 95 e
({6 snlatiyuted haloearbyld innee Ipydfenabllyi ands; totGp ipdloyghrdgi, mel”; to Cyp

hriish SektSrnhe = Tt i CrioABrERh shet ute s Sxbstiuted
e, &t nignadedBd hie jdihBgetRIdoMols £ [Cgrto:lCﬁlnt%yglic or

i ndi cates the absence or presence of L'. 036]
netwehelic B grsdenent the hal ocarbyl s are fluorocarbyls

3t bstit d .hal ocarbyl s are ,substi,t uted .
P o0 By 3 B EHR T itioRsf® HRERLA: & stiueed
Hyderaiblyl, an haletaby ajrad ebstie@ed auloeabylusedfetably) & 0 Sto Csg

i nvention, sel ect any conbi nati on of the species

hydeacadpyl. 3 Gidp|Cso subsipytehysirogend.oe Pty Csie P@OIQM’QT C; to
4 1 . 1 . \
chﬂ Subs_’tlcFFt& &1&%, Molre 8re@gabl 0 C{ %t) r%l}? ﬁ%(lﬁ}{og?fﬁglf (re)l(m@ éto Cio

oride titani acetonitrifte
spbstitatad umddicattyy| ae€Cheo Cet hylbcapleyls wk 4 dili de (hafsnibstituted

h%{orcgr%%//ij; roorf ilfll{igpnendglgti)ﬁ yrllayhjeéxltogr[c‘%ﬁet;ytl) f%glqaad ICli r[[10f 6r2acnyclic or
polycyclic ring structure;

each R® is, independently, a hydrogen, a hydrocarbyl, a substituted hydro<arbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to Csp hydrocarbyld, a C; to
Cso substituted hydrocarbyl, a C; to Csq halocarbyl, or a C; to C3p swhbstituted
halocarbyl, more preferably a C; to Cjp hydrocarbyl, a C; to Cjo su bstituted
hydrocarbyl, a C; to Cig halocarbyl, or a C; to Cyy substituted halocarby];

each R’ is, independently, a hydrocarbyl, a substituted hydrocarbyl, a hakocarbyl,
or a substituted halocarbyl, preferably, a C; to Csp hydrocarbyl, a C; to Csg
substituted hydrocarbyl, a C; to Cs¢ halocarbyl, or a C; to Cjp substituted
halocarbyl, more preferably a C; to Cyo hydrocarbyl, a C; to Cjy substituted
hydrocarbyl, a C; to Cjo halocarbyl, or a C; to C;q substituted halocarbyl;



butyl heptyl ethyl niobiumhiofuran pentyl octyl
propyl tantal um chromane exyl nonyl butyl chrom um
wo s@slozanmne eptyl decyl pentyl nol ybdenum hi BChos20051602479
octyl undecyl hexyl ungster9hioi sochronmane onyl
dodecyl heptyl quinuclidine decyl ridecyl octyl
benzofuran undecyl etradecyl onyl chronene dodecyl
octagosyl decyl isobenzofuran ridecyl nonacosyl
eachl &C v, lndepeudenty i mbydregern déuyytocaibat ardupbtitdeddstocarbyl, a

R L SRR L CuB Rt Rb G £ L 0 EramidaraprovL.a Ci to
@y eduehianted | hyaeshasiecy Ic, nsr €4 Mocatt! 8NeXy £ ¥ ggggg/ﬁl'ted

hexadecyl quinoline cyclopentyl cyclodecyl hept
ertyphante prejerhbliiept G tey@Eib dudawastyl,oe tGdecly substituted

RRATRE A CYRRy BhlbrarB 0 Bt P PRt paRsaboyt
akly| Rie i paspehdedtbyty | agidiecariapht bithstagaEY | hdReasm)l, a

di met hyl ani | i ne phenyl phenethyl ricosyl
Wﬂ%@ﬂh&ﬂﬁﬁé§%ﬁﬁﬁ@dh@P?ﬂbﬂmnethyIphenyl etracosyl

Liphenyl ' t | .pentaco
R o R, O LB e RO S PR Helararov.
adsubstitayedpiadoratbyd oh vl gatrenydle diepiramoNph, fulforire, halo, carboxyl,
di tqyl heqyl di et hyl phenyl octacosyl_exene
Sé}hgw 58%:13?1 arhoxy Hy P FTeHOYP- 95 A RSB Mproabetl @reup; adamant v
P90y PheNYreftiBROREY: cycl ohexene  4orbor nyl

di propyl phényl hydridé inyl cycl ohexene CF3

Iy'i ip raopstityah diggehd bhadgdl tobhzedas @refetablyl sdlénrédliom ienzioup
c%é%ﬁ%@rrégtgﬁ e%_gglﬂ}t}{iie, dldl% t}Xl %lt'}x%?,yltet%}%f recgi{{%ln, 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 transition metal catalyst compounds

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



i -propyl butyl phenyl olyl [ithium
nmet hoxy Ammoni um chloride fluorid
wheaosngs46di met hyl ami do di et hyl am do

phenoxy benzoxy

.5/ nN2479 1_[.nNn28]

allyl WO 200 / 095469

chloride naphthyl
e et hoxy propoxy
nmet hyl et hBCEIB2005/002479

tinn _of al vst

I cat
R'ﬁ Rw fee S5k are det aiffed bel ow Th%%"e are by e‘?ﬁ'ay of an
RLR xanple dnly and are not intendedfto list every

hydrogegat al yst
methyl | nvent i oo

ethyl " [2-(2, 6- dientybpr opy| giedidgl ) ani do( di|hafbihyl ) et raﬁ‘dpﬁaan
propyl y| (2' - oyl pyri di rfeftyt ani um di gidnediige furan
butyl [2 (2 6- gepybpr opy| getbylyl ) ami do( dijmiebihml ) met hyHieféraphen
pentyl y| (2' - oxa pyri di nerpeylr coni um dijiehtalomi de  chromane
exyl [ 2- (2 6- gionglopr opy| ghvly| ) ami do( dijeheerhipi) met hisbetBorpinen
eptyl y| (2' - oxdspyl pyri di fegobaf ni um di chjinolybdtmum  [thiochromane
octyl [2-(2, 4, Grgdyret hyl ghegy! ) am do( dijgpidsnl ) met Mdisi@-RBE e
onyl YI(2'- 0 hecypyrl di gﬁ]pa)]t ani um di ghl ori de quinuclidine
decyl [2-(2, 4, Gritigdyet hyl gheay! ) am do(dijmet hyl) met Wyl 6rpRen
undecylY! (2' - OXetade®N T i di hgi rconi um dijchl ori de chromene
dodecyl[ 2- (2, 4, GuctdcbsyBt hy! gigpy! ) am do(dijmet hyl) met Hgbsizdisn
ridecyl Y| (2' - OXfdhacobT i di nigldegfini um di chl ori de 1soqu1n011ne
etradecy12- ( 2, 3, 4 rlgooﬁtypent afligaes@phenyl ) ami do( di met hylh) @t hyl -
octacosy@- Pheny! (Zcoh&¥P) - fabdi ne] ti tanijum di chl ori nanthndme
nonacospi2- (2, 3, 4 5lo§e'nﬁﬂfnt afiletsicophenyl ) afi do(di met hylh)get hyl -
riacontyd- phenyl clohép@) - E/eﬁltaqédﬂfﬁ] zi rcgni um di chl 3%
cyclohedyd- (2, 3, 510§ctﬁent a henyl ) arfi do(di net h E eyl -
cyclopelﬁylphenyI clod¥P) - d’ptaQéc@'ﬁ] haf ni ym di chl ori d&fenophene
cycloheptyl cyclododecyl octadecyl hiophene
cyclooctyl naphthyl nonadecyl rimethylamine
cyclodecyl phenyl eicosyl riethylamine
cyclododecyl olyl heneicosyl ributylamine
naphthyl benzyl docosyl dimethylaniline
phenyl phenethyl ricosyl rimethylphosphine
olyl dimethylphenyl |[tetracosyl riphenylphosphine
benzyl rimethylpheny! |pentacosyl ethylene
phenethyl methylphenyl hexacosyl propylene
dimethylphenyl ethylphenyl heptacosyl butene
diethylphenyl diethylphenyl octacosyl exene
anthracenyl riethylphenyl  |nonacosyl octene
adamantyl propylphenyl riacontyl cyclohexene
Norbornyl dipropylphenyl |hydride vinylcyclohexene
CF; ripropylphenyl (phenyl benzene
INO, Methylethylphen fbenzyl styrene
iyl

t-butyl dibutylphenyl  [phenethyl methylstyrene
i-propyl butylphenyl olyl lithium chloride
naphthyl methoxy /Ammonium chloride
fluoride ethoxy

propoxy

butoxy

dimethylamido

diethylamido

methylethylamido

phenoxy

benzoxy

allyl




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

yl (2' - oxo, 3' -phenyl)- pyridine]titaniumdichloride

wQ 2606@986di | sopr opyl phenyl ) am do(di net hyl ) net hp¢F6Swhon2479

yl (2'- oxo, 3" -phenyl)- pyri4di ne] zi rconi um di chl ori de

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

yl (2' - oxo, 3" -phenyl)- pyridine]hafniumdichloride
2-(2,4,6-trinmet hyl phenyl ) am do(di nmet hyl ) net hyl - 6- phen
0381 - oxoA3elepiranaf catalysy pregirseistart detiailed télewl dhesteare by

Yy el O PR TS er 80 Bl et slrlivue BT
WHAGREQPSABAe AFERLR005/ 002479 42

2-(2,4,6-trimethyl phenyl)am do(di mathyl)mathyl 6- phen
[%’r(@@ dussmp:slphpmisé%mlyio(dpmthﬂomet Ha6-mhenyl® okbpr i de
f 1 uorophenyl) am do(di net hyl ) met hyl -
ﬂﬁg&é@#ﬁﬁ @&c})@(es 3'-. phenyl)-pyridine]titani um
[ﬁi(@hﬂ-dlrsbﬁle)pylphenyl)ammo(dlmethyl)methyl 6-phenyl(2’ oxo?
I%,Z (2,3, 4,5, 6-pentafl uorophenyl)am go c?,rret hyl') met hyl -
“HH@B%}‘[CPQ‘M diglodde phenyl ) - pyri di ne] zi rconi um

(P2 PRS0 pyigheny homido(dimettnd et BT M) et hy -
erﬁhﬁﬂhﬂﬁ@ﬁmmdﬁm& phenyl ) - pyri di ne] haf ni um

ichlorid . .
?55959%’ %?%‘BWBWm%We}@MW&BGT%I@wK%@MM - 6- phen
hﬁﬁqejtlt%ﬁnﬁilcﬁlo@&g yl)- pyridine]titaniumdichloride
(2, 6-di i sopropyl phenyl) anm do(di net hyl ) met hyl - 6- phen
p;(?% ,6-trioxeshyd phany b amydof dimeshyil o atie]l £i-plomyl(Riostb e hl or i de
6-d h I do( di et hyl t hyl - 6- ph
Ry BB ™ L) i e hat i um HFCmyori de
[222 @&ﬁmﬁmﬂpmybmmmemmﬂ daylQmek 6- phen
2'- 0x0,3 -t-butyl)- pyridine]ti anlumdlc Iorlde
pP’Ed’(nEJl@ﬁBUerql%‘?W phenyl ) ami do( di met hyl ) met hyl - 6- phen

B R bt D G A T i i
pyhdme}tltmmnmie}ﬂeﬂﬂet yl) - pyrl d| ne] haf ni um di chI orl de
[é‘,%%-gé’eﬁi‘?'§Fﬁ“ﬁ%¥%ﬁh@ﬁ*§/b%HO&@WF%FWWT%PWVK%’: ghehy! (2
pyridi¥PiRNiud dictlioad Y! ) - pyridine] titani umdichloride
[2-(2.3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo)-
pyridine]hafnium dichloride
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]titanium dichloride
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]zirconium dichloride
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridinelhafnium 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’- 0x0,3’ -phenyl)-

pyridine]zirconium dichloride



[2-(2, 3, 4,5, 6-pent af | uor ophenyl ) am do(di net hyl ) net hyl -
6- phenyl (2' - oxo, 3" -t- butyl)-pyridine]zirconium
walr@kloevsee PCT/US2005/002479

[2-(2, 3, 4,5, 6-pent af | uor opHznyl ) am do( di net hyl ) nmet hyl -
6- phenyl (2' - oxo, 3'-t- butyl)-pyridine] haf ni um
di chl ori de

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

-2, 6'1m9tﬁlylpﬂ1§lnylﬁhmlé§>(ﬁlmahylbmetﬂyhéiphghah5|d§2’ oxho?l) -phen%l)
2 Iis henyl ) am do( di net hyl ) nmet hy phen
‘%r’f “é Jg%fg 8‘%{”?’?‘%‘?&] ziyr coni um di met hyl |

1 rvaF -

[22(2(324 S@dmmmbﬂﬁwha@%aﬁﬁl%%m \%@%gzé /halggdjéggﬁ

- 0x0) - pyridine] haf ni um di met hyl

mi@n um@dmeﬂimmum digigoride

I I t.hyl - 6- ph
s S g o R AR Ry G-ph SR o5 e
pi2ngB-pdridideldireehint @ibgeple am do( di net hyl ) met hyl - 6- phen
0XO0) - r i di ne rconi um di me
%22(&(324 3,0ep60¢q f%P@HL’Wﬂ?@ml@gﬂ&mﬁﬁvr%p}lmlf%ﬂ 0%, Phen
t
‘I“.ze??%,l’%?@%!%@%{éfﬁ?dﬁuor pglhggnyl I)g% dg( di met hyl ) et hyl -
[8-(@ttediydopBpy lpdenyhanpio (dithetky g ]-e4phehyTed’ hyto,3’-#-butyl)-
I%,Z 5, g ﬁentdafl uor ophenyl ) am do(di met hyl ) met hyl -
Mg}qawmn 16)851de pyri di ne] zi rconl um di et hyl
[[22(2 @dl%o?rzoé)iyﬁ)h@ bt RAR flﬁiil? géxg\é{%t F)Y(J 3 UEIBLR%)

- pyridine
Q}Qﬂélmjﬁrwnltmmémbkwlldphenyl ) ami do( d| met hyl ) et hyl - 6- phen

S L T SR O R s S R

piriddnelhai@nddicibaay | ) - pyr| di ne] zi r coni um di net hyl
[%2 2 6-dii sogr opyl phenyl ) am do(di met hyl ) met hyl - 6- phen

t(@h0-trigReshglp @Wé}ﬂmlqa(dq@whsd)mﬁylﬂaﬁ-phim}l()& -rmctﬁtﬁ?ﬁtgutyé)
h I do(d t nmet hy phen
I{# %%]%u&gdlgﬁhgﬁéf) emp/)y)r Iatrjnl ng](t : ?Sml ﬁm di met hyl ‘
[RA2(425-tirfiethylphetyhmddivictimnatal gl 6vpkdiyl (R rasxo )8 - Gupfipn

}}gzrlgilne]zuconlmn dlcﬂl%g)éé) pyridine]zirconium dimet hyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-t-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’- 0x0,3’--
butyl)-pyridine]zirconium dichloride
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-#-
butyl)-pyridine]hafnium dichloride
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2°-ox0)-
pyridine]Jtitanium 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)-
pyridine]hafnium dimethyl



[2-(2,4,6-trinmethyl phenyl)am do(di net hyl ) met hyl - 6- phen
yl (2" - oxo,3" -phenyl)- pyridine]hafnium di net hyl
WO 200609369, PCT/US2005/002479
6- pent af | uor ophenyl ) am dggdi net hyl ) met hyl - 6- phenyl (2
- hydroxy, 3' - phenyl)-pyridine]titani um di nethyl
[2-(2,3,4,5, 6-pent af | uorophenyl ) am do( di net hyl ) net hyl -
6- phenyl (2' - oxo, 3' - phenyl)-pyridine]zirconium
Ba-('2@4,ﬁytimethylphenyl)amido(dimethyl)methyl -6-phenyl(2’- oxo0)-
2 (.2 taf | uorophenyl) am do(di net hyl ) met hyl -
b‘%gﬂy‘ ggﬁ?}ﬂ phenyl ) - pyri di ne] haf ni um di met hyl
p2i 4?6-Qr1ﬁﬁ'et Anl@ihs theBPhEe L - 6- phen
[ ?Z% 0XO0 hg g]y @jy pyr ?]gil ne %%ﬁ%ﬁf’% hyl WO
mm%mm@m@m 05/ 002479 44

Ao Sl AR BRSALATHZOL Bhiil el - P Phen

i)}zhc(lﬁe]ﬁaﬁ[mdﬁﬁaﬁyﬂ phenyl ) ami do(di net hyl ) met hyl - 6- phen

oxo0,3"'-t-b pyr| di neghaf ni um di net hyl
o0yt 4 epina oo eSS hptoheerIEyt d8)phen

tyl)- pyrl d| ne]t|tan| um di net hyl
%’Lz‘ ‘%’ie]i&éﬂin:‘%d”ﬁ | phenyl ) ani do( di met hyl ) met hyl - 6- phen
p-(223,4 5g&(pexﬁéﬂuordqﬂiewl)amlﬁy(rdhrdémgjl)mieﬂ@tlmphehﬂ(mbkk»L
é -tri th | phenyl ) am do(di net hyl') met hyl - 6- phen
{’/Yr ne]z‘é%ﬁmgn meyN | ) -~ pyri di ne] haf ni um di met hy!
3 %‘é%ﬁena%f}uga%péﬁwzamﬂa SR SRS PIC SRS (-
pyr;chydhdh%dmethylbut yl)-pyridine]titani um di net hyI
% ent af l.uor.ophenyl )am_do(di ngt h
et T e e A TR AR
rfﬂi‘ﬁé]ﬁ’tamum dimethy!l
2-(2,3,4,5, 6- ent af | uor ophenyl ) am do( di net hyl ) net hyl -

ﬁ@kfeﬁl}mzopylmcyléamudo(dmﬁylly»mpslwﬂﬂmhepﬁé? nPxeys -phenyl)-
@iﬁ‘i‘g%‘-%ﬂnf%%&%“&%ty-‘(phenw ) ani do( di met hyl ) met hyl - 6- phen
2HRDB-dH @pedpy Ipheny Ghiridb(diheathiy e thy D6 phghyl(2°- oxo, 3’-phenﬁ

2:(2,6-djisopropyl phenyl)am do(di nmet hyl) net hyl
1531 K‘&“e-]h@cﬁﬁ‘)mg B¥i ne] zi r coni um di benzyl

e e R
pyridine]titanium dimethyl
[2~(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo0,3’-phenyl)-
pyridine]zirconium dimethyl
[2~(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo0,3’-phenyl)-

pyridine]hafnium dimethyl

[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’-hydroxy,3’
phenyl)-pyridine]titanium dimethyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-
phenyl)-pyridine]zirconium dimethyl '
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-
phenyl)-pyridine]hafnium dimethyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’~t-butyl)-
pyridine]titanium dimethyl



[2-(2,4,6-trinmethyl phenyl)am do(di net hyl ) met hyl - 6- phen
yl (2' - oxo0)- pyridine]titani um di benzyl

WO 2606@9546%-t r i met hyl phenyl ) am do(di net hyl ) net hp¢F6Swhon2479

yl (2' - oxo0)- pyridine]zircd#hi um di benzyl
[2-(2,4,6-trinmethyl phenyl)am do(di net hyl ) met hyl - 6- phen
yl (2 - oxo) pyri di ne] haf ni um di benzyl
%22 4,5, 6- pent af | uor ophenyl ) am do(di net hyl ) nmet hyl -
blléfW’ISQIZI'OP}’]@hO)Y-l)apydo(dlmmﬂlylbmahy]u&pﬂerbé(dzycbxo 3’-t-butyl)-
| uor ophenyl ) am do( di net hyl ) net hyl -

en
%ylﬂélélﬁﬁzii Em‘lmbﬁ& t[h Yyri di ne] zi rconi um di benzyl WO
Fﬁ@ﬁé%%éﬁgpﬁgﬁéﬂgl@%%& QR4 méByI-6-phenyl(2’- oxo 3’-t—bu 1)
pentaf | uor ophenyl ) am do(di’net hyl j ne
Byrpéﬂéﬂ afrmum dyspgthyl pyri di ne] haf ni um di benzyl

7t é%.ﬁqa%é@%ﬁ%ﬁéaﬁhd%w SRR TSRt T s - B

b?ri«ﬂiaeﬁﬁﬂnumommemyl phenyl ) ani do(d| net hyl ) met hyl - 6- phen
I £2' oxo, 3' - phenyl) )yri di ne] zi rconi um di benzyl
{244 6eranctisiphea Drpitiefime s etenl-fepvy ) e ong B.-6bptybr

. 2 - d haf dib |
F%l(‘%‘Be]fﬂé&%%ﬁ%%H’Eﬁﬂphenyf’)y% do(ut et hyl ) methy| - 6- pher
a2, 6-tunwit}3}1p11dngl)mh?]do(chlgtgetldfﬂ)gt&ﬂ(tlgyltéaitﬁ};]en?‘l)(m :@ﬁﬁlzyg-butr}{l)

ri enyl ) ani do(di e me en
b}'r(“%ne] g%“@c{m g‘{i i )p/)yrl di ne] zi rconl)/um di b)énzyl P
i
E%? 4%, @-pEﬁthﬂﬁ‘SrBMjléﬁ 9%@0@&5%&?}@1’1{@? %l{%lgﬂf S BOes.

- phenyl pyridin
[Eu‘féfiz)-mmddfne]ﬁtanﬁmpém@ﬁ}rluor ophenyl ) ani do

E%Q@%W%b?xﬁaﬁ%%?ﬁ?ﬁgﬁg%mo H)g_ DY e?h}X 63 phe_nyl(2’ 0x0,3’-1-
bay()%,yaldqngmﬁco@gﬁﬁgfdlémﬁophenyl ) am do( di et hyl ) met hyl -
2' - oxo, 3" - phen yri di ne] zi rconi um
Ei?l &e}ﬁﬂ, -pentaﬂuoropheny (%é((glmethyl)methyl 6-phenyl(2’- 0x0,3’-#-
R iR O ) TG nel ha ni um o benzyi
[22626@dﬁS@rbmdplﬂmibhmwhk&mlﬁﬁtmlrﬂ%mb’b(ﬂ"ebmL 6- phen
f)lyrgfﬁne]mamum dlben ultyl )- pyridine]titanium di benzyl
[2~(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]zirconium dibenzyl
[2-(2,6-diisopropylphenylamido(dimethyl)methyl-6-phenyl(2’- oxo0)-
pyridine]hafnium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0)-
pyridine]Jtitanium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0)-
pyridine]zirconium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo0)-
pyridine]hafnium dibenzyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo)-
pyridine]titanium dibenzyl
[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0)-

pyridine]zirconium dibenzyl



[2-(2, 6-diisopropyl phenyl)am do(di net hyl ) met hyl - 6- phen
yl (2'- oxo,3 -t-butyl)- pyridine]zirconium di benzyl
wQ 2606@986di | sopr opyl phenyl ) am do(di net hyl ) net hp¢F6Swhon2479
yl (2' - oxo0,3' -t-butyl)- pydddi ne] haf ni um di benzyl
[2-(2,4,6-trinmethyl phenyl)am do(di net hyl ) met hyl - 6- phen
yl (2'- oxo0,3 -t-butyl)- pyridine]titanium di benzyl
2-(2,4,6-trinmet hyl phenyl ) am do(di nmet hyl ) net hyl - 6- phen
(234, 5%pedatlnofopheny)Jampa(didhetiefl rméthylefphmybR bera Y
2-.(.2, 4, 6-1 ri et hyl phenyl ) am do(di et hyl ) met hyl - 6- phen
b?’r(lém?ﬂ’sgﬂ?@'d}%“ﬁﬁyl ) - pyridine] haf ni um di benzyl WO
PO0H6 Q%545 8p PRy DARRH (B4 m&Ryl-8-phényd24 0x0,3 - -
5, g_?pen_tgg% ll.ji(;)igio[phenyl )a(m' do(}gl)rﬁet ?;yl )pnety:tg(yl -Oé(?bhé)rl?f/?)fl%
pyrigipgltisanjurg dibergybut y1 ) - pyri di ne] ti t ani um di benzyl
24 2,134 - pent.af |. uorophenyl i do(di met hyl ),pet hyl -
e R G S NS SR e
gytdinélirconium dibenzyl

2-(2,3,4,5, 6-pent af | uor ophenyl ) ani do( di net hyl ) net hyl -
- (Fhendiipgrropylphenyamido(gimeshylimsthyldb-nbgnyXRvioxm3’-phenyl)-

?@?gjg]é{‘l%ﬁi‘f‘n%gé?eé’% phenyl ) ani do( di met hyl ) met hyl - 6- phen
b2-(224,6-trimejhylpheny Damielo(ditiathylmdohyd{6dpineay [y L akd,dChenyl)-
rRCldyY GeEAYY ) ami do( di met hyl ) met hyl - 6- phenyl (2"

) N : C : . 4 ’
e TR PP Bk eyl
pyridine]zggaiumpiibéndihe] haf ni um bi s(di met hyl ami do)

. .6- f.ri net hyl | i.do(.di net hyl t hyl - 6- ph
e sl e Rk AL et R T e Gopheny
pdidideAaid idiBRhbyl phenyl ) am do(di met hyl ) met hyl - 6- phen
E/zl2 2' - 0x0)- pyridine]zirconium bis(dinethylam do)

4.4, @pentatiarpghepibanidpédingtyinresyiyrpheey 163/ Hayelr gyedi -

N 3 . haf ni um bi s(di net hyl am do
%&59"3’9@%]%&%%‘? g’??%zg?oplhgnyl ) o do( di met hyl ))rret hyl -
[@-@riehpld-gentafbac@dphepyamido@litethgDintéfyl-6-phenyl(2’- 0x0,3’-

@%’ig’ggg’?@?%h%%gﬁ%%ﬂibﬁﬁﬁphenyI ) ani do( di net hyl ) net hyl -
I%;(g%f‘%%%%nl’t%%%gheﬁyﬁ&Hﬂdeﬂiﬁé{hgﬁﬂleﬂ{yl-6—pheny1(2 >~ 0%0,3’-
phenyl)-pyridine]hafnium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo0,3’-t-butyl)-
pyridine]Jtitanium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-t-butyl)-
pyridine]zirconium dibenzyl
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-t-butyl)-
pyridinelhafnium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0xo,3 ’-t-butyl)-
pyridineltitanium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’-t-butyl)-
pyridine]zirconium dibenzyl
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo,3’-£-butyl)-
pyridine[hafhium dibenzyl



[2-(2, 3, 4,5, 6-pent af | uor ophenyl ) ai ni do(di net hyl ) met hyl
- 6- phenyl (2' - oxo0)- pyridine] haf ni um
whe@§apires hyl am do) PCT/US2005/002479
[2-(2, 6-diisopropyl phenyl ) asi do(di net hyl ) met hyl - 6- phen
yl (2' - oxo, 3" -phenyl)- pyridine]titani um
bi s(di net hyl am do)
[ 2- (2, 6-diisopropyl phenyl)am do(di net hyl ) met hyl - 6- phen
[94Q223.4, 5 perBatiyirephydny hamidci(dinredy mhetigrb-pimnyl (2’ -hydroxy,3’-

Fblltg'glfg’elfﬁi:‘q eﬁ@%ﬂf‘g’ﬂ%‘ﬁﬁWI ) ami do(di met hyl ) met hyl - 6- phen

[%{(2’22%? gg exﬁaﬂlﬁd}ggwn»r)aﬁm(@hh{éﬁlﬁ%ahﬂm -phenyl(2’- 0x0,3’-#
quzylgmymdm riraveivny dikeryll ) anzi do( di met hyl ) et hyl - 6- phe

TR R e e G I S S R

batyl)- yrldlne]hafmum dlbenzyl
6-tri net hyl phenyl ) am do(di met hyl ) net hyl - 6- phen

[§1((2z6 -diignpsomy Il hgmdo( %mlmlh@qtlzylr@@mnyﬁﬂ -0X0)-

f’?&z’f"fgé]%%%%%ﬁ?ﬁm&laerﬂb Y ani do( di met hyl ) met hy! - 6- phen

[$4@%- dl1wp@ozﬁylpmﬁl)mhido(@nyrrdﬂ@l)iﬁdthﬁfmphéﬁyl(2 0X0)-
bi s(di_net hyl am.dq) [2-(2, , 6-p
PYRIdiRS] 616?%%%4(51%"]@6%‘i@t hyl ) met hyl - 6- pheny! ( 2"

BRI i BB - v

psntChﬁet]hnﬁluphbrsydllmﬂlydiﬂ(mﬂo)mt hyl ) met hyl - 6- phenyl (2' -

3286 g rat éh%'o(ndelnah%%@tﬁ*y%%gd St by ari do)

p@ﬁicﬁﬁé]u%aﬁﬁ%mmf@m thyl ) met hyl - 6- phenyl (2’
0X0, ridi ne fnl um bi s(di met hyl am do)
(2 12(‘2661211@11ﬁﬂl§ D tdimpthyDers(dilGentopy X eokg) - 6- phen

{'éc%%e]z@%(cﬁm?m btlségl;!néfh})lamp%gl dine]titani um
[2-ZX‘%%@M@MEQWAMGWﬁ&ﬁﬂl)ﬂ&f@l-@%ﬂm&]@’ebkky)- 6- phen
oxo, 3'  -t.- ) fyrl di ne] zi r coni um

Pﬁrsd(lm]h%ﬁlﬂw Qwﬁd:maethy arido

O A e
PBI‘ Bfmb]tl’lmgh?dl bm(cﬂgl)%i[hylamldo) . . e
L2 S srpemdioraptiely ot et tomeny i - v o

i‘ﬁin‘i’é]ﬂi%d?ﬁ'ﬂuﬁ%ﬁ &}nethylam1do
2-(2,4,6-trimethyl phenyl ) am do(di nmet hyl ) net hyl - 6- phen

(in‘l 4 SMI@ﬂLtorthewl))am fdinhiethe])iethydior phenyl(2’- oxo)-

C%Igel]ﬁg‘nﬁ %ﬁg{dﬁ‘z‘?ﬂ%aé’?&% am do(di met hyl ) met hyl - 6- phen
%—{(E?SdTllrlrsgpﬁ;pﬁlpﬁenbuﬁrﬁidb(dlﬁﬁéﬂiy@n{h@ﬂyh@c L Peri(2°- 0xo0,3’-pheny])-
pyridine]titanium bis(dimethylamido)
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]zirconium bis(dimethylamido)
[2-(2,6-diisopropylphenyl)amido(dimethyl)methyl-6-phenyl(2’- 0x0,3’-phenyl)-
pyridine]hafnium bis(dimethylamido)
[2-(2,4,6-trimethylphenyl)amido(dimethyl)methyl-6-phenyl(2’- oxo0,3’-phenyl)-
pyridine]titanium bis(dimethylamido)



[2-(2, 3,4,

5, 6- pent af | uor ophenyl ) am do(di met hyl ) met hyl - 6- phenyl (2

WO 2006p046xy, 3' - t-butyl)- pyr| dine]titani um PCT/US2005/002479
bi s(di met hyI am do)

[2-(2,3,4,5, 6-pentafl uor ophenyl ) am do( di et hyl ) met hyl -

6- phenyl (2' - 0x0,3"'-t- butyl)-pyridine] zirconium

bi s(di net hyl am do), and
[PA2(46-gimeByépheenb el deddioptiem)thyi @ pheliyi@t -roxo) Fephbuy)-

6- pk (2. - 3 -1--Db ) - i di haf ni
Qﬁr@%ﬁ%ﬁ% %%Xﬁéwet%ﬂa@gé%l 21 gy[):r elf gs]r eg glrr‘g(r)ndl nent ,
pqzﬂwtrﬁﬁeﬂgﬁs@aﬂgﬁnfd@(dmieﬂﬁydn%ﬁﬁm hénlyl(érl%x%%)’ ﬁ%ﬁﬁ)

a group 10 netal, pre erab y
Wéldl@hafmﬂlmlbls(dlpm&mldw)a preferred enbodi rrent in

B D haE Bl R af o R IR BB st Geyiraiy >
Iﬂﬁﬁﬁﬂ)@&tﬂ@d}ﬁtaﬁﬁhﬂbisdﬂmeﬂfy%ﬂ@ i odi de, methyl,

ethyl propyl butyl, pentyl hex hept octyl
[RdRy34:5 aarsitafluagepticay)) amdi%@@gﬂthylilmﬁh:elc@pgerwaar-a@reéw

] t ad I
AR AR RAG L hRRARr octadeyl
[Qe(ﬂﬁaﬁl;ﬁ;émentzpihmrqdﬁ&yl)almﬂw&&fetmy)methﬁm AL~ 0x0,3’-

apos trla ontyl, hydride, phenyl,
pg’@ﬁ% I}id gls{ ainﬁé?)noxy et hoxy, propoxy,

[Q%QWlSOﬁidﬁﬁﬂ)éh? o(dﬂie%ﬁ)fh&ﬂ%(ld@-phe all(gl |o>io ,3- tbaltyl}

hyl ethyl'ai ni do, phenoxy, ‘benzo
I:Byldee]tWhmnmpbrséhmethylaniulpbjr ogen, a Cl to C30

Cl.to d h
e R e apRi Sl me e G P e o o)
ﬂyaﬂd%gmmshmﬁm(mn Oylﬁél @pd R2 are, independently,
aClto C3 drocarbyl, a Cl to C30

yd
$Berd copespwpBbamIAC inetiorD reeshdSBP by Arcvpl3; - ety
p%dﬁn%éh%ﬁpﬁggﬁdl&gthgﬁw rr# ocarbyl, or independently,

a C to C62 cyclic or
[EJQIZWﬂime:thylphgnﬂbmdb(ﬂimmh&[)meﬂrylia)pl%ﬁyl(ﬁ4 0x633;-1-BHIS1)-
[ %e ndent Ig cEydro en, a hydr ocar byl , substi t uf ed
RS AHm bis( or a substltut ed

[!m qceafri@a/éth %@ﬁﬁmﬁh laeéﬁ% ))F{ea}ﬁﬂpﬂa@%%&@w byl

subs I'tut'ed y ocar
maklmwﬂgymumbls(chrr@nh}ﬂmﬁé@ substituted hal ocarbyl, or

(ADISRERIE e e LB e 19 KO R, o110, 8
pﬁrﬂaﬁj@gﬁﬁﬁmﬂ Vis(dief9uemdop hydrocarbyl, a substituted

ydrocarbyl, a hal ocarbyl, or a substi t ut ed

(P42 8cdat Wﬁntqéluefcmhamlgem@o@m&yba@thmmmakb vy draxyCy -
t dr Cl to C30

t'b% Y%ggbfrgdfgéjt I%dm%gﬂ rﬁgﬁ?’ Ch]d(} egenden? ly, a

[M@LB 91(}%6-bthtafhloﬁiﬂhshylyaLiﬁﬁd(d’hhdﬂ@I)ﬂfeﬂWl-ﬁ-@enyl(Z’- 0X0,3’-1-

butyl)-pyridine ]zirconium bis(dimethylamido), and

[2-(2,3,4,5,6-pentafluorophenyl)amido(dimethyl)methyl-6-phenyl(2’-  ox0,3’--
butyl)-pyridine Thafnium bis(dimethylamido).

[0039] In a preferred embodiment, in any of the above formulae (except
11 and 12) M is 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:



hal ocarbyl, or a substituted hal ocarbyl, preferably, a

Cl to C30 hydrocarbyl, a C1 to C30 substituted
whyasogasbyl, a CL to C30 hal ocarbyl, or a Cl pOI/GSD05/002479

substituted halocarbyl; ad8l or G R8 is

i ndependently, a hydrogen, a hydrocarbyl, a

substituted hydrocarbyl, a halocarbyl, or a

substituted hal ocarbyl, preferably, a Cl to C30

hydr oéar byK, isaselected fram sheb grovpu teubistingr of:ahhuyidg, ardiide,

d
i cnstByY BE ninef it Heplito bty R Bt b fecsl
d yt
%dera%ligra%%ﬁcy L dBLo ey L DR ggga@cyr/ uszoo%’/ Fodkgdecyl,
agadegpl, §91b@@¢xlupm5ﬂyld¢r@msﬂy HocasylCtricosylC80racosyl, pentacosyl,
H&&Q&Sf[,%elpﬁfggylg Olgi?]a S&é%%lﬁ?#% téltaug)}gylo é‘é’ﬁrl&ea pheXyl benzyl,
Piyshedehr byolyl, a rauiheky,t uksdxyhy @E@Qﬁ&b)"buto’?{yh a'cﬁﬁl@ﬂég}éhndo

%r a substi tuted halocarbyl preferab
sty baideymethylethylamidogphenessy  hengews ané @Hble ardbgt | a Cl

to CS hal gc Y,

hydrogen ﬁﬁgxégar yfyﬁyé%%%%%t¢ g”qﬁ%ggSH)Lﬁ§?lubC”

hﬂ)btntutﬁdbhydroearbyb séiCute onaahaioeerrbylL ,orpa e er@bty;, substhted
Cali) drocarbyl, a Cl to C30 substituted

1?‘?\3 yrad&l O a Cl to C30 hal ocarbyl or a group

sel ectgd beé'ﬁdN@ are %Je@@ﬁﬁe%tlghﬁg'cﬁo 'él 1Xt C3 gh{ 5%571 a
ester, a car oxy I c ester up, a
Qr @lﬂf/x,o sulstigutedt higiracarbiyl age Tedfae dia]‘or:a!rbyt, Ime agh GOI 30 substltuted

nsi,stin f ac itrile, |eth
SO PRl aBS O Habt foip o deubor o) Bl arfonGen evelic or
ﬁdly@éhyhﬁgsﬂ@cturé ah@et hyl phosphi ne tr| phenyl phosphi ne
['ithiumc prl ethyl ene, propylen but ene,
octend) ank’.s®yseRe; ahdingepanylen ﬂi&ﬁ@gm,bw h(ydrocarbyl a

C f
SRS B ACah Aol pPRSSERsh Syl Y AERRY
tib C32 hy@ocdbyb a 6, to7C30&,ubﬁltu&ﬂd1yﬂﬂ)caMyﬂ S @; @ Oypthabocarbyl, or
or .10 eferably N, Co, Fe, M, or Cr,

fbﬁl “h Crcbwhﬁiﬂé}geagala?ﬂi{mlz O/ psndegrlwﬁammg tpgetlger to form a
ORfoat Fgm&f& fpapwcrb nng str@&tubd an@Bf or N wis 1 and X

is selected om’t he group consisting of nethyl,
et hylE) pr]&pyi;,, 1bd|¢gehderpb'ntwdrogfm;yh hythrpcteybyl mctsgabsututed

d d
Bt Retos BRI = SRS procsE atespiebly, 38 Mo cog
HRREESY, a creﬂoqpﬁ)yéubsmﬁ@a ?ﬂyﬁﬂ)%ﬂfbyl d@@&%ﬂm hhlot&8$Y bhnd or

tetracosyl pent acos hexacosyl, heptacosyl,

oct addsyl ,R @n&%‘iﬁ@?lﬂf}lenﬂm advidrgdarbyly driubistituisHedrocarbyl, a
}B%Elytjyl, o?*&%ﬁﬁsttf{%{ed ha?oc\érbyl prgferably, a C; to C3p hydrocarbyl, a C; to

Cso substituted hydrocarbyl, a C; to Csq halocarbyl, or a C; to Cso 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 Cs
hydrocarbyl, a C; to C3p substituted hydrocarbyl, a C; to Czp halocarbyl; and or

H) R’ is independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to C3, hydrocarbyl, a C; to



allyl. Mxed Catal ysts [00411 M xed catal yst systens

can al so be used, for exanple, the invention catalyst
we@anwsessesed i n conjunction with a "second cat BEEE2005/602479

the same reactor or in a 9eries of reactors where the

i nvention catal yst produces oligoners, nacroners, or

pol ymers with ol efinic end-groups, and the "second

catal yst" incorporates these oligoners, macroners, or

(ol S}absiitgteﬁ ritydraapyl,yare€: backb dakbcabyl\@r290 @5/ ©9646481bstituted

] &! Léé’io /002479 50 a copolynmer with other nononers,

1 ene, propyl ene, butene, and other C2 to

O ahefingl® Al h@éﬁkﬁale&ﬁﬁwa hﬂﬁrogéﬁ/ eﬁ“ﬂyﬁfbcﬁfﬂy‘?l ¥ Sgubﬁtﬁﬂted
be used in conjunction Wth sécond cat al yst
hydrasarbyhca delogarbyh aes'ube‘stu@fd halacarbyls pmferaé»l}t,mecl to Cao

HRERGRERE st op SHRRIHGEL S 0 RETh R eloRiyEhencar

cat aljyst ir€og pmaasegaehﬂgs @ BYdroS&E! £ hydRschHVES 8. su%tltuted
polymers into a pol yner backbone as a copol yner with

lwdmar%nérﬂw@car@dcﬁ aybstéumh kalecarpylomyeferably.bait@ndo Cso

e e L e T

selectednfrdnﬁ N@gmudifoﬁatﬁp Ihateg | sarbodivt,f wilfony] eatmlaysdrboxylic ester
i the invention catal yst can be used

famly eV\%zk
gr?luP’@BﬁJPG resfk kit s and @ ond cat al yst" in the sane

reactgy ory; '1?56%0%&1%&'31 ﬁih g}&gg%og%%tm%@?{i@et&{qﬁﬂe diethyl

i nvent’l on catal yst an yst" produ es
ethex,t totralsy doofulzinedidsthyd anﬂEieynHmahylhﬁﬁmZ Jrihutylemiziepn

DRSPS (NGRS SRR TR b e R e

Hhea‘n@rdscﬁéhet anaﬁ},kh@ angegond catal yst” These
addi tional ole ymerization cat aI ysts are any of

t hosdwel [th&nbalacdr 1 the suhstitided ahalbgarbyl e girefonh tip a
I nvention catal ysts
ﬂ%?l C%Ln'gl Io¥ Efubgsa%&)ﬁ]uogpcgr R%T y

oup- 1Bcenes as additi onal

oI ef i) poliy femuiad 1,@) 3,08t506y31 8. 9 I&a&abl DERNESouP 6l PO 9,
un) bri dged conpounds cont ai ni ng

0(&8&8?%&1 @rfacﬁréhltYal}h, &9y 1 5e, .0 %&%su} fosmulagoll and 12 M is a
t al bstituted

g§ opent [ en?g’fﬁﬁgig{ l?cglﬂfo% )ed(upn)efgl ISolceﬁeg,

a si Nl e, ve yecl ambKtlasleEngeki framgy ahimlgmup kendistingmfanethyl, ethyl

het roatoml bot h coordi nating to.t

BT o Perydo e i B bADRYD A eyndedsey ], tideeyl,

tdtRaet erpeﬂaﬁ&:yll’o'hgxa@é ?'Ppﬁé‘ﬁt@@éc?ﬂybcth&&@’[‘dﬁonadecyl elcosyl

coordi nating to the ne center. Typical catalyst
hamicctsnéu dogasgk utriresy, ateiragesyl, kreovasosyl, thesacosyl, heptacosyl

BB, G LB RRFRS e BB e i,

allyl.

Mixed Catalysts

[0041] Mixed catalyst systems can also be used, for example, the
invention catalyst can be used irx conjunction with a "second catalyst" in the same
reactor or in a series 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



4,937,299, 5,324,800, EP-A-0418044, EP-A-0591756,

WO A- 92/ 00333 and WO- A-94/01471. Some enbodi nents
wa@eisovs4ehe et al | ocene conpounds from nono- OPCT/US2005/002479

bi s- cycl opent adi enyl - subst iS9ut ed, G oup-4, -5, and -6

metals in which cyclopentadienyls are (un)substituted

Wi th one or nore groups or are bridged to each other

or to a netal -coordi nated heteroatom Sonme enbodi ments

gelopelymes Mmhl qhermeorainms,emdl e epulends popybpe, biteye, ané other

il WO 2005/ 095469
O GGt A Bha B SV on Casflithan PR it somigpetion
Rethes Qadadid cabst Wn She Rah bty 9 8n 204rR8 DL Radors where the

04, 614. 4[10043] Sone invention catal ysts systens
iserond dhatalysé pmduces/\phgora@ra,u wagaherspopepplymers with olefinic end-

E?Au\t()gg%ﬁc??{ Ue ?c; aLa\fglt t 1n{: ! al:rlltgg %Heese Co(ilrg%mers Smacromers or

I near ene

pblynleen e @Iji)ﬁflﬂd:rl’kgtcklﬁdi@ ag mﬁfogﬂlﬁ(ﬂﬂﬁ With mtﬁéivfiﬁ(ﬁlﬁ)mers such as
copol ymer means conprising at least two differ

Firisner BiPPyieae.dugens: pead pick e €P8 oldBed Then"second catalyst"

YT s DIy O—

drfﬂer&;tSﬁzital&ﬁlOfalﬁ%jf eclilewig{ thet ahtendenecatadpstpoamnds tigsd in
satactic Oﬁ ée tac I ¢ .poJ ypropyl ene bl end
ﬁ?‘EH{h‘E{qno‘N“ AndEeR Cﬁta Y§Y rif RS SameFpactoleen inyangsfiss jof reactors

WRrdPBE SlenBtid cALIPUSH Ghd * k&Sl Hét@lgs@ p%du%@#frﬁ‘ﬁhre@ or blends
O ganonetal lic Chéem stry 369, 707(1989
Wpol(&'metsy those catalysts are ster eorl gi d,

metal | ocenes

hi
TOVNT T on” TaiePlbSebpSerPhtatital’™ et pob b RE e aisional

blé@iﬁsp(ﬂflm@ﬂiaﬂio)ﬁséatdly§§ WosRkitnes [ RIdddd td KE\AS EsecEMRatalyst".
i nvention catal ysts systens include the follow n

dbeset adsiﬁaﬂnabp lmrpqiﬂnyrmapz seiadhiste #rapyis of those well known in
_ﬁ%g c%Pa al%' e(ﬁé(ijin [E%i)g }Jo?e}%'?{] erg'%ctl\glnt hS% Rven%og catalysts

eroatons connec a br
S}ZBtcﬁns dudidp ehitoagided yrhethilg@nes r ashgddiziohain ole&mt @olﬂﬂ&rlzatlon

cyc] opent adi enyl Cp-ligand and . the heteroat om connect
P%t ]Ié( ttl[s)r anz\ﬂ?t?]&?eﬁ%ﬁ allnd%g% Pie RYEPQHIdS ctcogtaning  one
@8t felopdn@liddyon rH@ttaﬁJ)cen di t ppnalyy, mp{"@gﬁ%}tﬂdienﬂ)

nonocycl opent adirényl, heteroatom contai ni ng

u@ﬁnibnm)s dﬂnNﬁbSQWtQQGwCMpd:ﬂtaﬂmyt i digamd@sh t hi v bridged
in on gover a t al ste
RO nt i atop Rt BT S hboregiom ligand
GEMht B6th %&dﬂﬁﬁﬁh\i@ t@NHe GAGtaS 8EMRr,20r the 8ptdépdn@iinyl ligands
ol efin polynerization catal ysts With i nventl on

é%nﬂ&ps/ tageties (velfs boilfm)@ﬂﬂne@wd@atyél Neands yg@@mtma rfouthe metal

RI.eCUI B OS ound

e PR ARR W BBty RSP RSup S RTAL Suiabe
amnpﬁcym hppsant mdihe wtent ﬁe@a;t@re4 fér emﬁpleamrs crRarpasagy 1,705,
are_activable to stable
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 heteroatom. Some embodiments select

similar metallocene compounds except they are not necessarily bridged to each



cationic conpl exes include those containing bul ky,

chel ating, diamde |igands, such as described in U
w@200ParaEm 5, 318, 935 and " Confornmati onal | y Ri gPdI/US2005/002479

D ami de Conpl exes: Synthes$is and Structure of

Tantalum (I'11) Al kyne Derivatives", D. H MConville,

et al, Organonetallics 1995, 14, 3154-3156. U. S

Pat ent 5, 318,935 describes bridged and unbri dged,

dher awi tho acaectal-geordomgdo betdwatin. GSeap . Pasemth 5,278,264 and

%gg g of a-olefins poI yneri zation. Bridged
: ? #3: ani do) Group-4 WO 2005/ 095469
[BOH3YS2005/d982A4i0 entivh Eﬁsﬁenﬁsﬁ) in@h& t following add1t10nal

pol ymeri zation are descri H MConville, et
defin Pﬂl}’H@f’@étZWD reetady sty CSMP@@QCCHM coamn@mmtable for linear

ound char ac i,on are
AR RIS, OE SRR R TR R oA Wt Repatymer
Iﬁéaﬂé complidin® ADe AL Wive Shfié}&ﬁ,m&ﬁ)me&%ﬂ ire%%éé’ntlaﬁ? $Kdse@%losed
brid ed bIS aryl am ounds that are

iBol POBN. th(%lI%/)é‘i@moﬁnch he gB lentsAd fi0d i28Aal 5,057,475,
b
PSS, Sy

coanptnamnisder xsbtaﬁumomynylrmaotmqtol@m;splené blead padsdhctlon and their
di s | osed in endl g plicati on Ser. No.
yraBsdse el %Hs@m B0 Fg&demig) lifqrature, e.g. Journal of
|noad Al 686 ni
LAl REBHRRE1GS:50 1 IRogD) AR B0k LAhes o
steemearigit, psryemuﬁtsxor schlltahey)r abled@dtqluaﬂl enaalideendshi s Invention

[ ' itable G 4-5
i B B oERT R b TSt el alufep. *

[0Bua] yst cmnmusw%oﬁ@nmerﬁioﬁgcata\é\ysﬂs g eReRAGBILNY the following
sel ected G oup-4-5 netal atons rectly linked through

adghtional dojehy Ryt vOpEzZation %arlmt%y@pn@cwmmwl[mgmspcenes

n aljys e it .net al
ARHEDAN 8 Yoo R AP SOESE F fhon o
cyhﬁomwdﬁelryh-dlgami eih ncapisiny nBbitzael oyclopaitaliystl. Cp-ligand and

i cal N 2+ and Pd2+ cqonpl exes _are dijinm.nes, see "New
tk;% q]efe)roatglﬁcponﬂﬁc‘(t (e § trapsitiQuy a$%{esenplgﬂd1ments select a Group-4

[ i 0 - i }

t%%)%tgfﬁ{a rn%é%&let Uﬂacﬁfltlclf:r{ali'l %Srlé’%]q ﬁlggo’ﬁwilgég}ta%n%l, heteroatom
coxtdinByg] Srovip49 8O 0déhts nf W@) 97223398 wilbefunction With this
addi tionally the related bis mn n
1B Ghile: A/IPIE ConBBi dedel | Batrny Ve i pidRiomaate.
GUl 5—10r1traﬂ§mb@i|-m@t|aﬁﬁé1ﬁers PRL YABWhZ ahd @Bn %@ﬁv@l aVssih% additional
based on iron and cobalt", Chem Conmun., 84
Oiﬂaﬁs pOEWBZPU%?atalysféWl@wnmnﬂ@n|¢éfralp$it8§$tﬁmal cat al ysts

SR AL LD, P A3,
cRENpounﬂ@OQl.s 1800, additRaandledn Golychlesionidnd cfialykts. Non-

Spitzmesser, Chem Rev. 2003, 103,
cyclopentadienyl, Group-4-5 precursor compoundls 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
Commplexes: 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



283. Activators and Catal yst Activation [0047] The

catal yst precursors, when activated by a commonly
whe@i9s4ext i vat or such as net hyl al unoxane, f OPOT/E8100v/@02479

catal ysts for the polyneri zation or oligonerization

of olefins. Activators that may be used incl ude

al unoxanes WD 2005/ 095469 PCT/ US2005/ 002479 53 such

as net hyl al unoxane, nodified nethyl al unpoxane, ethyl

nypoxEldor dlstin polymydrizatiemanealescrived by ix. Hi MxCdoeilies et al., in

cid actiyato inclu [phenyl boron,
Gl Dm0l 1% HASer Bimtiitisn oabiods al rommpound
dhBfdthezdtiok Qre prRBérfied. AnfrinéRivoHSappRaliMEEg D. H. McConville, et al,
di methylaniliniumtetrakis perfluorophenyl borate,

Macrmm@{ywle&: 49%eR0u 4 leb 4k |dgsqmlé’ﬁ$ bridgesh histartylapiida) Group-4
STEH s O TLAEAR] 5o DL EHLOLRRASIYA L BILNR Sion.

suaa@td &a@§1t161|1—kr)€tzﬂt domgbdules fifichitkel thosd destaritld O WOE%6/40805.
such that when used in conbination with an acti vator,

Gatiuie Graup-dapnl-gathanide plshinpalymesizatian camplexes el dm:éosed in

SHATIZIES. 1AM QAT SIS o, s
egluirnalentm RO RAISH9/226600. trArrEiicbrh)ylhloﬁicu i detitate hgand and two

tri-isobutyl glum triet al um num_ and tr
PRBAHBYE Hgagils siahzedbaset ¥%r1§e%xr~°é>r%»y Hreafameyacaﬁﬁlgle with
tHR € GnidhtioRM DioAR! h@d&té’l‘ﬂ/stt@ bawk SSuﬁ'Qc%lg @I‘Bd V@tSO 51§n-q1[[gallocene

ionic activators when the pre-catalyst
cdiay sks arabbpetalpcydilin yodtalyhe compplusds., cc{nﬁ)ﬁﬂa}lg 'Iﬂw.@ 1ndependently

P TP TE R e Hifee Bl Bl BT eibpes 0
fEﬁﬁedy%thQﬁaﬁyh@s( R'-Al-0),,, whichis a cyclic
conmpound, or R'" (R'-Al-OnAlRX2, which is a |linear

[804Pbund. Inventipe g@ﬁléfﬁtals}’%tﬁnﬁm%hélsﬁ omgnbAionR¥Gte  catalyst

ﬂré&%@?ﬁqﬁ%h%e% 64 %ﬂtl l§¥allte gsa%ﬁt a%iditl Irgacl) r?éer:efé 1 gﬁ n%e(g:rzatlon
oatadiyt;m eTypllcel Nﬁﬁ dind Rd IcSmpR:xbmhleg@imian:@mée SNewMRKIID)- and
is nethyl and "n" is at |east 4.

f bl R
Vg (Batedroranetaf ROSHEretiare oy hleneogeh s Qlees”, M

EMBACHE £ g SH eI AR 500 B0
Wb PRT/02D8s.  Seb6addifidnally, 8ird réldted %1591%11143@3Gr0up 8 and -9

4,924,018, 4, 952, 4 968, 827 041, 584,
ogagaqmaghic @Wg%ges%bef‘sbﬂ b2 Géasmnmhers ipyoyd lefin

p'éi;%%%n%ilon éat%g&s 8014 8n %%% Ard2eobalt3 Cn A3 CAMun., 849-850,

5,416, 229. When an al unobxane
18P8noxane i s used t he catalyst-

[Q&gﬁggsg (r)- ijgr %Frtelgive?vtegi 8{};2‘,{‘/ é)f)g;%‘ggll gatal?stg rl?srend aigocuc}mblnauon 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



1: 2000 to 10:1; alternatively 1:1000 to 10:1;
alternatively, 1:500 to 1:1; alternatively 1:300 to

wda 2ds/09d46%®r nati vely 1:200 to 1:1; alternativel pC/USD05/002479
to 1:1; alternatively 1:563to0 1:1; alternatively 1:10
to 1:1. Wen the activator is an alunoxane (nodified
or unnodi fied), sone enbodi nents sel ect the maxi num
amount of activator at a 5000-fold nolar excess over
suble as atezhhyhtalqmn@mne,smmd'(fmdrm%y?@ﬂﬁid&ﬁﬁéﬁ@thyl alumoxane, iso-

S2005/ 002479 ...54_net al at a c
DR A it Foatsgrid Beedaton fucfuqs binemiboron, ts-
ﬂe?ﬂﬂrd?opﬂe afl- bordRl afristfl®oropiRAFL] alhﬂiﬁt&la%ﬂvﬂko Mikef afomc
times used in combination with a co-activator) may be
agteatoris ninicdhedep dasethylanidiniunhi tstrikiy epetflumop Rergfl dvcabiey triphenyl

dlscrete| ny ¢ actiyat or.s S 2PANH] ... . .
sl eufly (b s kil ilEen et i, 5o
1 aluiiigsi] H(d(1E6HRe.3, 5- (CF3) 2) ) 4] ,
NH4][B( H5) 4] or Lew s aci dic activators such as
EQ 48F5) 3 oA B-EBIEIE i8 ancavepqysd dapehle foé rgllsylating the transition
n?réé?ﬁrglo%ﬁﬁ%%%\;cgntg%%gyiﬁ% n {ognnl%%(%t;ge)néaggliﬁns la{gtglva‘?or, an active
camaliy st is&drﬁ‘ﬁ:tih yCo-attinaota isludendluabiidries wia 1 lak yﬂﬁhyﬂw@ﬂnaﬁane
tr| -1 sobuty al um num and trinethyl al um num [00521
mqdified %um?rﬁneﬁ sud %@Oérﬁeriﬁnethrha/l@mor@rhe,t ad gemippm alkyls
sh&?'tﬁfn@ﬂh r aluﬁjh Bhl‘flh'tﬂqgcgﬂ ')l;ﬁ Qﬁﬁﬂlrﬁﬁhortmete? aalﬁhm%n and tri-

I oni C, anmoni um t

1$q;mopyafalwmnmpiner@d ;wtbraton ere arptcralls ety hsied arpbenmjainatmn with

bor.on precursor or a |sperfluoron

15 3Hit bt 2B Bk 46 r ey oo g cife-catatist 1 not
QhgF 98/ 43983), boric acid (U.S.

dgg}tcgﬁt I\Iop(ﬁedlhﬁﬁidé%gbg)n{\(gz‘rQ conbi nati on thereof. [0053]

[094Hp| es ofhe @mmexanst@rlm@nmtemaeﬁd ascan agtivater rymd:aldd’els an

ubstituted boron al um n

el AT ef PSR rirkesstift S i B R B R0

vihiohi B% @rdiceashpounde peRYeRt-AY 09@&1@@‘5 eﬂhl&hqgrhaideuﬂ Smpound.

alkenyls hal ogen, substituted alk aryl s,

Tarthe gaeradealumgxprsdpramli. Ralis tggpen rﬁ@r ér(ébpyo alkperadical, for

CS(QII}IEE H{eQ: @Hg@&)ﬂ&?? i ngﬁ %n\fylsﬁé glérﬁ&maﬂg)tﬁg ?i@e, and

e trtate
“af y$ 8y irdd=fggn ﬁomathaIMm'u)plrefexahm l}Rr’r‘ds n&nidyl zmdx‘l‘n]’r Bt least 4.

t her eaf , referred r aIk oups havin

NePrb iR S ndpoditisdoms e &lrﬁw S roone bipried. For
fﬁ&ﬂéf&les&iiﬁ%ﬁé s8¢, Q}me 2'79\5861 &l 594 298 o8 @0561347‘6@0947@0180
aryl groups having 3 20 car bon at’ons (1 ncl uding

apdb&iSi PatedNes. yHSPpS, 208; a8 EXer 4808,463,het, 924, @68, g#;ﬁ’ﬁ@§40

Ay P B BbL B dBp B, &R, haPa 9206199

S48 081 £©4880UPS,32P932, 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; alternatively, 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 (xmodified or unmodified), some embodiments select the maximum

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



hal ogenated, preferably fluorinated, aryl groups. Most
preferably, the neutral stoichionetric activator is

wo piospexbd uor ophenyl boron or trisperfl uor onapP€ys2005/002479
boron. [0054] lonic stoichidénetric activator conpounds
may contain an active proton, or sone other cation
associated with, but not coordinated to, or only WD
2005/ 095469 PCT/ US2005/ 002479 55 | oosely coordi nat ed
hetal datedytiesite).nilhlge prefersdd mivmuonadivayreoemalyst-présucdor ratio
.C ounds and the |ike are described in European
lfoggpm@aﬂa&ﬁs EP-A-0 570 982, EP-A-0 520 732, EP-A-0
[66$113 75, EIBmQJachv%QQS Pt4iméP us%dQn%Bqu%oﬂ%t}EP c%-achvator)
2777004, and U S. Patent Nos. 5, 157, 5,198
Iﬁa;()‘&ﬁus‘ﬁd in the 906119 31 thiSji4nti@R 5},)re&rslil§t2 (ﬁ@@em nxd)nlc actlvators

047 285, e IR GdGhT SOSCURICHET TFlefaimecans.s-

(@?Eﬁ))ﬂ fﬂﬁhL@][Bt(@mos eI(@@s)Qm] r BNENBERH;LPOSO] LESR Geidic

catal ysts can repared by reacting a transition

agEvaprs Lishps LMZ sishomB(aelli)v #rBrbe viedh B@fes(eds FejagthatorS
\x\éﬁk f’n{%e&j RRL | %g:(talngp S %talg nllgﬁ lafll%mé oan\ézr%glgl 1e% and ein such

transition ms orms suc

23S ol B(edd E@t}%{lxa)hlmbxamhl amld shabinlinz ekylheuciat o Nircisobutyl
transition petal species generated by the reaction.

afypinggy and timethyhaly@ingRg preferably are, prepared
[lg(rlﬂj act iyl Qfih SBipe BRI AL Enid %?'t& wSOMBOYAMSing or

onposi ti ons. wever - preparation activators
stdicHiometniy a’mﬁmtbﬁ | naorap ou iwsc,i ssicklas i (obtiyipdmdedidy tetrakis

this, invent] . [ 00586, o] sef ul
(et Bedy B Tatss % o eaopREBAPA e B AloRD Fresfor or a

tﬁ%e@ﬂllyﬁbnaﬁﬂﬁ{y? r@oﬂéﬁeﬁle’cdl‘loﬁch %r&ﬁl%? S ﬁol?BalB Blid D \h%fétr(')w}ane
onprise a cation, Whi preferably a Bronsted

aamnd (SR A/ 43988 d b |ang1 éU |Sr desnt Nand, %2 A58gat ¢dshlgnation
; fioordl nati ng anion which anion is relatively |arge
%ru capabl e of stabilizing the active catal yst

[0033]i es WE:@khplss f of meduttblenstbidRiohdfric CafRatRgS iaclade  tri-
conbi ned and said anion will be sufficiently labile to

sylstigyte baey tellrignepluginurg; splippmnd igdipm of mixtures thereof.
I‘E}&eh}ﬂe«g Nyttt U "gzé‘&ﬁér afL Lok FLE tnﬂént% %:E‘t%{i i Tf\icyls

ases such as ‘ethers, nitri es a
atiteagse habfgenosplatiitoteel atkyls, carg:rsdlamammnxg:samﬂlmng ramzlehahdes

| osed in EPA 277 003 and

5eﬁgﬁbf>hé ¢ 188 2TPIPS AT MIdePRKIG Y 15 ?ts% l&%%l mono or
o) dl§'gﬂi}h§hl@é HaddsubMitted) 513@@ F&m}Jlé Ginf 3ficndl éo Ipounds and
coval ent coordi nated to and sh ding a centra
mlhaxrgeeﬂlemeérprcfgrmeit af aﬂqenmbgrahps)ha}fmg)i ¢9 28 drbR)n atnimonalkyl
grou S havin%gl & f(g <:arI | tééco zggoxy 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, preferablys fluorinated, aryl groups. Most preferably, the neutral
stoichiometric activator is trisperfluorophenyl boron or trisperfluoronaphthyl
boron.

[0054] Ionic stoichiometric activator compounds may contain an active

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



atons such as carboranes, netall acarboranes and

boranes. [0057] In a preferred enbodi nent, the
wa@t@sohi4senet ri ¢ activators include a cation aPdI/ag2005/002479

ani on conponent, and may bé&5represented by the

following formula: (L**-H)d+ (Ad-) wherein L** is an

neutral Lewi s base; WO 2005/095469 PCT/ US2005/ 002479

56 His hydrogen; (L**-H)+is a Bronsted acid Ad- is a

lnosely sopxdineded o tei semhiavigngort lod k]:lhaxogszmg compsurah.  Such

oSty e diksdes Basididn Joroeci shucHn EPAn Sap 952
M’-@J—O Bap 92 L EMiAS) heses7 50 EPLBLLAci ol o4l e &-(BE1 70003 and EP-A-
gabl e of protonating or abstracting a noiety, such

S7ArP04 kyd BS. ePraSﬁlnt Neond.ibb1prl.esd48 éDy,sﬁ 06@’r7'&]er5 206,197,
5%%?5‘ SRR 2 rRE MR I8 Pl aabisdotitsi o

amsmwlﬂm Alugstt3, ang4, iallos¥ Whichl aré deddity thlfy McBHISBRM by
resultl ng in a transition nmetal cation, including
Ri uns, oxoni uns, phosphoni uni s, S|IyI|unB and

[2‘%5’#1.“225 el LS ) Y T a5 A S

@mnigound, widi yahmtylk/am'n sucH & rB{UaE’A)gnwhreh upon reaction with the

i Icﬁ %):lep ne| (g&l-) N tiigeﬁaph%‘lpglg Irrllelﬁarl]lgqo(gmquad forms an ani on, such
A Nicoe J@XI’)T?“ it E’taﬂl'htzéso tﬁl': '\Eéiioﬁbett%kﬁﬂh' bR&1  species

phosphoniuns from triethyl I ne

genénatedriyl théy o@phomeTlmrcdtadjym@wbq; lhod pmfﬂeblymx@ m’repasred with
fr.o et hers S net.nyl ether,, dieth

LA SPEPeEh "D o GHE. CorBAOR e paons. Hlowever
prép@fidhesfactiSmeR i £hehbvttal llBhpRLAG a‘l’s'a)dcontemplated by this
t et r ahydr ot hi ophene, and m xtures thereof. The

igyantigBt i ng cation (L**-H)d+ may al so be a noi ety such
[pnﬁs i ver ’C&r{i}?@&flld%ﬂgleﬁﬁ AL Bk %'ctlilx%":t(br &Sthd n%g{] 1nutﬁ5 m%)a:ratlon of

Xtures, era carooniuns an erroce

th@&tmqodﬁa’iilyftaiyhtyﬁmk mls@ﬂémylhe pocERifuhls ihO6ich cdmprigdn bdation,
nponent _Ad- include those having the fornula [M+Q'
‘Tlac viflePisferatly | & Brenistpdegeid £anrsblel of odanating & pypfon. and a

doﬁipﬁﬂﬁl% hoR H@)c?rdﬁratnﬁ% affiofi %hlchM Bﬁ)e ('1;% %L:%H?ﬂ? %gqec(tb%ﬁ(y)

from G oup of t Peri odic
gerafle oélstapillzorgothe aret Bleursitalyst spanels @hucsh isnfdepedh skéhah | theatwo

cRpplidiees B Al yHrCEReY be Sulfifiefy dtug 8 be Bsplaced
Hﬂfyéiléﬁﬁ@r cﬂbﬂeﬁnﬂ:ahlﬂﬁ Q(E@bylemeillﬂ? Strishied REbRGAS A oth&P heutral

hal osubsti t ut ed- hydr oCar by
Lewis bases such as ethers, nitriles 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)q" (4%)

wherein L** is an neutral Lewis base;



radicals, said Q having up to 20 carbon atons with the
proviso that in not nore than one occurrence is Qa
whadosdes46Pr ef erably, each Qis a fluorinated PCT/US2005/002479
hydr ocar byl group having 1560 20 carbon atons, nore
preferably each Qis a fluorinated aryl group, and
nost preferably each Qis a pentafluoryl aryl group.
WO 2005/ 095469 PCT/ US2005/ 002479 57 Exanpl es of
Hdﬂhsain@@nAd al so i ncl ude di boron conpounds as
ﬁ' aﬁ?'n U,S...Pat. No. 5,447,895, which is fully
)pbsr WPRePEn by reference. [0061] Illustrative,
Duls Ndn-ddorihdth BiATRNVES tRE darRi-conpounds whi ch
may be used as an activating cocatal yst iri
dal@r@bllmagﬂdmm\ﬂmﬁa co activator in the preparation of

[PP@]ISHE ;? Y t aI {‘ndsal T dg \éae:apq[t 1I£§fl]1dg ‘Bronsted acids such

dsr pmeddayblarpﬂmb@twnmaﬁg aa@mydrb%@tcmle Lewis acids capable of
triethyl ammoni um tetraphenyl borate, tripropyl anmoni um

RreionalpIeMADEERANS 2 Maiety( ALdbuey Ry abkybar arl, from the pre-cataly st
a?g% ﬁggxl borate, tri(tert-butyl)amoni um
it P . ) ammoni u

nyl borate, N, N-dinmethylaniliniurri
[0@59]aphenyThecicavaingNatibn diet 1) ‘amial ibBiatBronsted acid, capable of
et raphenyl bor at e
c{qnp{[_ilgﬁp O(tlze qﬂq;lattefl ﬁrﬁgqlﬂﬁndﬁpqa ?ﬁt%}pﬁlc precursor resulting in. a

ﬁa%gﬁl%ﬁh?ﬁéfélbq: ’ 1ﬁcﬁﬁcﬂﬁ% %@ﬂm oxom osphoniums,
te-trakis( penta “uor ophenyl) borate,” trie yIaP ni-um
silgtiviak,i adpentatd thercofhaoafetatlyr ainmpnhmmoibmpﬂmmmne umiline,

({i’?ﬁteﬁ&ri Sﬁgféltgﬁ%ﬁ}%ﬁﬁ%%ené{h} a%rll?ne "diphenylamine, trimethylamine,
th@ﬂhgﬁhhﬁé pNN%ﬁl&ﬁ&l@ﬁﬂi%@.y I B81y3diBhenylamine, pyridine, p-bromo

tri(sec butigm anmoni um
Qa

N.otdimatie pehneaf | @n@p%%dmﬂgﬂ@lhne phosphoniums  from

t{lét?}lg)km%?ﬂtuéeyh ttﬁ%engi}%lg?nﬁglﬁ%, )%Icl)r ad(l%hen%lq{}_oa?hlne oxomiuns froxm
eglidny | smoh | asniditnethyletetheki d{cpieyl afthat rte@mgmyémmr ahe, dioxane,
N, N-di net hyl - (2,4, 6-trimethylanilin

SPEPJPIamssf(% ﬁbl&ﬂ‘h%r 6‘ﬂﬂli’e?ﬁ/1ilﬂibyla¥hé°eth‘?fi5 medHetabyidkshionhen e,

ah@trﬁ&  théredf, ATIR acttl%nﬁ@gf éa}‘%&%@f“aﬂ}f{ ) nk?agf AkEbe a moiety such

triet y ammoni umtetra
asetsiladr] uopgheny lcytbeniahs, fermqsxrenpyhsarrar@| Imxtures preferably

tetrakis- 3,4,6- tetrafl uor hen
cpiop &%f%mlwsum%wé%s BB tSp ey garbofium.
0@60] afI uorpphemsvh) Bghgdnt 4% 1nclude those_having the formula
yl (tert-bu-tyl)anmmoni umtetrakis-(2,3,4,6-

[ﬂ@t@d%]lwhvmpheﬁym )rb@geatfr@m N, Nﬂum@tamymmsr fainges; 7 - k = d;
et ’ akeh é—:%g%éééﬁcﬁfr ré(?u{pla g[ptg g%ﬁl)og ’?ab?é of the Elements,

ﬂrﬁbfa@fﬂ B@foﬁp&leaﬂmhﬁlh@ﬁ af®l Q is independently a hydride, bridged or
N, N- di et h 246tr|ms _ylanlllnlun) tetrakis-

ynprideed gial lmdpu kg edlifoyisiss aargloxide; dsdrgdasiko Aubsuted
( r ; r !

e e e i B onf rﬂaﬁ%‘@éé@amk?@&aﬂyi

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.



t et raki s(perfl uoronapht hyl) borat e,
tri(n-bu-tyl)amoni um
wo edosahiss{ per f | uor onapht hyl ) bor at e, PCT/US2005/002479
tri(tert-butyl)amonium 57
t et raki s(perfl uoronapht hyl ) borat e,
N, N-di rnet hyl ani |'i ni um
t et raki s(perfl uoronapht hyl ) borat e,
Bkalesoftshithtdaid’iakouintME: 2005602646 uRETHs USRAR5E QORAT Pat.

Nort- Rl yhiiss Al brtngrieg A%%{n""ée?meme
foBB1j2K S %ﬁé&éﬂ% RBH 0L @Asiplel bt BRDRXLABBRN W Hich
e, trie nrum

et raki s(perfluoro pheny rate ylanm
may bakied (apen httiratiof codutaiyst jrnaroatténationi witlo p yd-aotivnétimthe

I%r%a;r%tkcméf& e)[ M{ﬁgdﬂﬁ%ﬂ}%@y 01) t?’?lg fanveentlon are tri-substituted

dn@thbAiknSdaRe 5idhURY LI ARAAMIbPRIA Btraphenylborate,
tri(tert-butyl)amoniu m

ttléthwé@m@@p@mftttmph@m Iptretey (jboopstl@nmonium tetraphenylborate,
tl[\fg% ‘g‘&’ﬁg” 10 ﬁﬁ%g:trg‘gﬁ%ﬁ&?ﬁﬁ bdFilgid-butyh)ammonium

t&r@lﬂhﬁb@rﬁte@lﬂl WNidih ey laniliniun tetraphenylborate, N,N-
tetrakls(perfluoroblphegéN)borate

dethylgniigtuy fetrapheny thorate, PbNmelimathy -2, fhigytrimethylanilinium)
EIRIBOAR, L RROBLAEAN LORRAL Bon bR R i AFIRAL U

ritluoromnme
ttiethglaimph@riwm nétredi s @dntakiosdpBelny])borate, trlpropylammomum

trif | h b t tri | [
e oat PRy ed R o BrayrpenEmy ) bor at or
tEt"rék(l Qﬂiﬁl&%}{rﬂe@ﬂbwrﬁet @it Jopk kbétg/ﬁaﬁ’imomum "

bis(trifluor phenyl) bor
tctrams(mrttafbmwhﬁw@matm NN-dicmaRiy$ilifhium

e bR SRR T St

etk épéxft&ﬂi@&@ﬂﬁh Ydor2B - 311%%@%%2 4,6-trimethylanilinium)
ethylanilinium-tetrakis

tﬁraﬂ%(?t?mafﬁ@r@bé@ﬁghomhéﬁmeﬂmhaﬂ@omum tetrakis-(2,3.4,6-

t%%%?g. %@Mgbé% ]#ﬁﬁgﬁéﬁ%%ﬁ %%ﬂﬁgﬁf?§65rate, and

tetredldomphemyﬁh@mtu,I”thﬁIaah)y&nﬁnmﬁunafetrakls—(2 3,4,6-

t?t fﬁl& @?@aﬂw e, W?oﬂa\r%}mmmwléetréﬁw 3,4,6-

tE kAN O DREMM R Wi Bk l(tert lstbtgl)ammorglﬁgl gtraki 1s (2,3,4,6-

tetrakls(pentafluorop enyl ate; salts
tesrednoeaphenyl)boeate, oV, )-Jiptetypndihinium tetrakis- (2,3 4, 6—

tﬁf%@ﬁ@éﬁ’jﬂ@??{%ﬁ@ﬁgﬁ% Pl%ru?r} tee’traf(ls-(&z_‘a 4.6-
tétﬁﬂtﬁf@pﬁéﬁ%ﬂfﬂo?&ft& BOROBRRIWA-(B YU, 8lt8metHyPRiilidihMetrakis-
tetragﬁ@nylborate trlphen I car beni um

(2.8 thafstreAyerophenybbonate, priveeily parompohiom um

tr| si | I|un1tetraphenylborate
tt%%%@%95 ﬂHH?P g%%%ﬂ & tropillium
tét%i@kdrﬂﬁ@eﬁapamymbwﬁwb )erﬁh@muh{' phenyl car beni um

tetrakls(pentafluorophen [ )'bor at e,
R ﬁkb%@ﬁgw%ﬁ@@&ﬂb’ﬂﬁbeﬁte tri(n butyl)ammomum

e R ARG RIA Ty BB G PRI Snmbhlut hy! st ylium

tetrakis(perfluoronaphthyl)borate, N,N-dirmethylanilinium

tetrakis(perfluoronaphthyl)borate, N,N-diethylanilinium



t et raki s( pent af |l uor ophenyl ) borate, benzene(di azoni um
tetraki s(pent af | uorophenyl )borate, tropillium

w0 edosahdsss (2,3 ,4,6- tetrafl uorophenyl) bor at e, PCT/US2005/002479
tri phenyl carbeniumtetraki $8(2,3 , 4, 6-
tetrafl uorophenyl)borate, triphenyl phosphoni um
tetrakis-(2,3,4,6 WO 2005/ 095469 PCT/ US2005/ 002479 59

tetrafl uorophenyl)borate, triethylsilylium
ttmkls(loeﬁlU()mnﬁplﬁh@bdretbr HiN-donefyle@yil §-toinstieylanilinium)

be ene i azo tetrakis

M@%ﬁt&t bl ghmiontam
téﬁilﬁé?{géﬁmeﬁibﬁﬂﬂé RB! MUPAEALGum L1 phenyl car beni um
tetrakis(perfl uor onapht hyl Y'bor at e,

tetrakas(penfluprabapiisoyl harate, trlpropylammomum

rfl ht_h t t thyl silyl
R I BE Y BRERR: #r PEBD G oniiohg enc( i aron um
té@élﬁﬁgéﬁlﬁlbﬁibiﬂhéﬁyl%tﬁ&@tt'ﬂwe}thﬂﬁy%&nm&m@ﬂh| lium
tetraki s(perfl uorobi pheng{) borate, triphenyl carbenium

tetgaligReréluprabinhgay iR aNyN-Hisestlaniliniun

&%k%tﬁ klper ﬁﬁllggﬂg%%tﬁensw )dg:thryéatnéhm%upl ethylsilylium
tbmﬁlmﬁhmﬂ@pmbiﬁhmymmmb ENN-etiafl &2 ARRAeRe{ylmER Y M

per fl uor gbi phenyl )borate, tropillium

f%fgékrl ?IE]GSTO:‘?lPhBPBéIQQWﬂ WWP?%%@IW% At e,

A URRER SR S S5 o i
hls(trﬁlmmhﬁhmls}pimm)bmateetrtprmmmﬁpﬁum tetrakis(3,5-

Wb Tl Py G BRI ey PR S, and
Hﬂﬂﬁﬁ'ﬁi@)?&rﬁétﬁ?l%]‘leﬁﬂl))bérﬁier ﬁ‘f(f&z(-lﬁlt;’l?ammomum tetrakls(3 5-

bis(trifluoromnet bora

b@ﬁ(@ffbxomythylﬂmny bnr@tesNdﬂ@inn@hﬂamihmuamtcwmsﬁs 5-

nﬂ %etg/ﬁ?}f}}m}’l %ﬁl\%ﬁ% cﬁ)ge glpil |4{}|}13 #{Etkh%ﬁ &hi | i ni um

bﬁﬁtrffhior(&?ﬁﬁ{/lﬁlbhélﬁyl@lb‘rﬁ@m Ky dba¢tRy162,4,6-txrimethylanilinium)
ne antiin

t@tqugsg% ;ﬂqowp@by]@ﬁgﬁy heraicatns dialkyl ammonium salts such
at%ll d;i]i(?l ro :?H)}M# omt%%%%éﬁ%%%@%? eplil ewl?bﬂreartﬁilaggr beni um
dllce'lcmm_iﬁélpﬁ‘ro]ftnliumotemgmsmehgalﬂ)lgmphétgfl)b?fat eaﬁ[ml)thatf %ﬁﬁl budh as
tetr rfl uorobj phen or I car beni um
t’i‘@t trog"flﬁ?r%g’%) Oglunbfegeff’rg&’fgp%g%‘%‘@ i )?%Eﬁgﬂlﬂ%ér ate, or
dh’ﬁétﬁg?ﬁ&ﬁyqﬂihbﬁihbﬁﬂﬁn {egbkid{pRatfhotep %ngdrm%a%ﬁm

| nvéntion cat al yst precursors n al
t%ttamh@aﬂ@zraw triphemdesrbényemdetraphergdbaratat trighenlyithosphonium

T L
beesasidiednium)idir@phdigibondte, REUpiliigat i on
tetrakis(pentafluorophenyl)borate, triphenylcarbenium
tetrakis(pentafluorophenyl)borate, triphenylphosphonium
tetrakis(pentafluorophenyl)borate, triethylsilylium
tetrakis(pentafluorophenyl)borate, benzene(diazonium)
tetrakis(pentafluorophenyl)borate, tropillium tetrakis-(2,3 .4,6-
tetrafluorophenyl)borate, triphenylcarbenium tetrakis-(2,3 ,4,6-
tetrafluorophenyl)borate, triphenylphosphonium tetrakis-(2,3,4,6-



2002/ 0058765 Al, published on 16 May 2002, and for the
instant invention, require the addition of a

W@ eeoaoideat or to the catal yst pre-cursor. [ O0GH(T/UR®05/002479
term "non-coordinating ani 67" (NCA) nmeans an anion
that does not coordinate to the catal yst netal cation
or that does coordinate to the WO 2005/ 095469
PCT/ US2005/ 002479 60 netal cation, but only weakly.
tﬁmelfhmﬂopimnyldbmalbelsievlewﬂlyliumn@tm@dis-(bhﬂ 6a neutral Lew s

bas sych an olefinically o enically
tﬁtﬁ%fﬁ%oﬁ?pg?g}ﬂl%ﬂfﬁtsr@qnz@?z&w%ﬂné }ﬁ‘?gg]fl db{‘)‘l‘pﬁt he catal yst
eedhRfroph e
i I e T

trinhenyidarentusn tetik istrepllwntonapbthybboses trifherrtytigirasphorgum
not ni ¢ substituent or

?t rak‘#%%ﬂ“?%’nﬁwgf‘%@%qr%tﬁ tysglggq?’gm@ause it to forma

iz 12 GR @érﬂhbﬁiﬁ&pﬁthﬁﬂbdiﬁ% Menz&R(@AOMUnINd a neutral

by- product fromthe anion. Non-coordinati ng ani ons

tefsak Y perflyorpnaplitieasatoy trqpllﬂlnnstetrhlve(mfh@ra iphemdghwrate,
thgﬁéxﬂyg({( Cea ?etn%a{% erfﬂo@g&éﬁ&sl %2 geﬁ{r{p nesr{yilél%ggﬂmgrln
teti’taﬂmgperﬂhorbblphxtﬁyl)mﬂite,l tiiethyfsilyBant | abl lity to permt
}‘P%)F{i an et hyI enically or acetylenically
(H?r Byeboreerhiengens 4B at i on. These types

t&ﬁaklé‘(f)&ﬁh é%&ﬁénfl?%?ﬁté rfgog)ﬂlﬁﬁgl éfr g(gg;ers such as but

not Ifmted to tT Um tri-n-octyl
bx’.(tnﬂummmethyll)phmyBhgrbteaquvhmydcarbdzmmmttehpallab@ns-nur m or

it SR Db amie P sa e G e Ralpounde.

mﬂ&fﬂ@&&nétﬁyl?p@hymb&%t frRth gk&mlﬁmqeﬂrﬂés Bus. forma

cationic 'ex and a noncoordi nati ng ani on,

bclﬁ(trﬁlml’tl‘ttbﬂl)mﬁl)b@ﬁﬁ@l axl hepaene(diaszoptinon tetiakis(3.Ae
ik }E‘hq i rh tmet al conpounds. The al kyl at ed
rgver@ on° %g%p s

IS formed fromthe reaction of the

[oeﬁzal yst M&t@%féﬁblyaﬂﬂ ibie sﬁb&:hlc&lﬁéth&/aét[}ﬁ/atoi:gl** -H)g" (4)
.exanpl. e, tris(pentafl| uor g&[}en boron or al um num act

is NN éiﬂ)@f’thﬁlét“hnﬁnﬁ W’iali’é@?e orppheaphbaratey b Ngdiggethylanilinium
tétfb\gg{ﬂ#)érﬁﬁoﬁ)ﬁ LRIV Fook 4808 N diB kiR LAl aMP! ex and

Izl ng oncoor I fat’i ng anion, See EP-A-O 427 697
tﬁradhsﬂiﬁérﬂu@o’éﬁﬂieﬂ;ﬂ)boﬁa:le N,N- dlm&tth;&ﬂmbmamdétmha;{}ggous

bmﬁ h}agp M e icﬁélnpgp ?ifné??on”ﬁﬁh"ds

A ISR H%l%']m LA Raffeghggous Goup 4
conpgc()gérf ds, 0saepe ° régl?£5}5a624 878; 5,486, 632; and

t@%zsfp@ﬂgoropw@@@]l)meiﬁ:,ttrlphmb'lCﬁdunwm tetreki{34¢i ds ar e
are e for abstracting

b|
bfsgt?%ulomérrl]et ePY@%%%fS 0r§88 cﬁg} 1%l ar the revi ew

tﬁf&i(}béiﬂﬁorophenyl)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 Al, published on 16 May 2002, and for the irastant 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



by E. Y.-X. Chen and T.J. Marks, "Cocatalysts for
Met al - Cat al yzed A efin Pol ynerization: Activators,
wao\ea0swat4bon Processes, and Structure-Activity PCT/US2005/002479

Rel ati onshi ps”", Chem Rev. 60100, 1391-1434 (2000). WD
2005/ 095469 PCT/ US2005/ 002479 61 [0067] Wen the
cations of noncoordi nating anion precursors are
Bronsted acids such as protons or protonated Lew s
etebeatipaxioit walymgeakdy. eAyl N comdumidslv&akb&ﬂoﬂglﬁﬂlizd& neutral
guchbas fe roceg%#nl I silver cations, ilkali or

T PPRe SN R Sl oally & pestideniGally Hasapisd monomaicam

dBYARSE B#OOhe bathRsithtet heCGREANS oﬂtc%%i»thﬁét ngtaﬂmns are
activator nolar ratio nmay be any ratio. i"nat 1 ons

thpsetwilich e@ormt degta@aﬂt to mumhty Nlmmhﬁmimaﬂﬂmfo:aﬂlezbcolmplmxe d

PRl Eb R aeARORg LRl ahiic A8 or

Reingdny §d the rc@t@éﬂ Sstb @a@,@ﬁﬂ 6 FoP 2 Mohted] tFadlitibn h%taf]r om
1:10 to 1:1; 1:10 to 10:1; 1:10 to2:1; 1:10to3:

cpm_m»pg@ and a neyiral by-pradugt frgmzhe anipn. Non—pogxd@mxtmg amons

%ﬁ %13 c} %91]5{1 &]9 ﬂ&&glv%ntgonla%e ihoée ghat %reicotrr?aéglle 'ta%HlZf the
tilan51t1bn nzetdl; coﬂnp&:xtaatl&’l i the sénse @f Dalhncidg its idhidehbrge al e,
cat al ggt}@%rec rsor - to-co- activator nolar ratio is

et Bt appiy fo permyiglisplacement by amethylgnially or1: 25

éf?t}/let%g:agl:y %n’ga%itta&il %T%bno?ner gluru:}é) R&lgg{kgzatljlcm ]T HRsd tgfg%s bf

cpc&alystz somgtlmeslustb s&ﬁfengeri sﬂ.thas]lﬁlt hot limitdd to]tn'ésdi bulyl 1;
Preferred

it Bi- et 2inbS, i phd g e, SRRSO

thimethyumBiufy | al unoxane, nodified nethyl al unoxane,
m xtures of nethylal unoxane with di nethylanilinium
[PR4¥ aki s ( Jevemsion percspralsy ¢ansonrloe comatalyst compounds or

S ARSIt PO T A o
meﬁhlrc@mlﬂe(mmﬁeaidnu%rdﬁﬁﬁﬁg’ kbR @teezvidfterionic complex wpon

SRR L complsanes ke Hsetbomed nvenion
cgfr@baﬁa Y I?Bf}[ onHé’éeﬁkat%ré‘@ﬁr@&rgn%r Q%@n

conponents use scave S are represented
abgiNEtt(bre Rye nsampleftus@ﬁhtaﬂ%ﬁﬂenmmc&om off Huminum fddAeoQibstract

i ously defined ab and each Z
A SR D y T o, Rl SotloP e nSR Y A CoRTIgn A
stdbﬂ%@iﬁboﬁﬁlaﬁﬁé 08iBR, LCrp- Bl 42]7)697%&‘12@ Qeq 5? 752380

t he Most preferred al um num al kyl's inc
1k1mS@1ah9mSanf@mh@ams Gupuptihpetallosenn gompéimisi ddso, see the

t l.al u tri.-n-
S R R W IS
cB’mpfe&Esf ﬁﬁngbél{a(hfgoab Kybip 4 bshpsitrds et BLSYPRE9B,621,878;
Scavengi n ounds may al so be al unoxanes and

SRR e 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 Olefin
Polymerization: Activators, Activation Processes, and Structure-Activity
Relationships", Chem. Rev., 100, 1391-1434 (2000).



al unoxanes i ncl udi ng net hyl al unoxane and nodifi ed

met hyl al unoxane. WO 2005/ 095469 PCT/ US2005/ 002479 62
weapsorided Cat al ysts [0071] The solubility of PeWER10086002479

catal yst precursors allowsélor the ready preparation

of supported catal ysts. To prepare uniform supported

catal ysts, the <catalyst or catal yst precursor

preferably dissolves in the chosen solvent. Tlie term

[0067] or m sWhpotheadtiont @ﬂrymbbordimtilsg tiiad ptdearsontadd Bednsted

or.the cata curs ctlvator and or
i ik FonpiohS o Pk D ates (i eimg HreD; phgdvane
UBwid AciSuch Y BRBS dentinR 6CER3F @ti%n§ Wr aﬁ&%fl otlafk@line earth metal
including the interior pore surf aces of porous

entiopoIUch as Q@ﬁ@oémbdnnaagr@smm @dpbmm ¢lek el pdtypsdcmirsor-to -

refer u rmsu orte r di_nents
RSB mSB: ey BP B G0, 53t al e s bpo fetBgior
@o@ﬁraiuﬁédmsyém@asuwobsctwaﬁs&r ed by any nethod
effective to support other coordination catalyst

88lens, eWhewen ianiq or reafiphgioickinaetridpstivatonlsysed, ske

DEAPRLRRLRBR e e §ahdiath SRR A (2L DR T AL
tpreGUur Koo 3 Hdti()/’@ti}[,, 1 Mb a.cztn \Iazt@rlol f; 1@@@2& 1 zsw 3:abl.o
and suppo i n any

ENINE Bcotist 1 0013] 39 dokid rvbd 3 (8 abeitodtiaisS
1: 85104 LAy Ns @(%‘qurSotﬁrSL B4e {9 YQntTheI gr%ﬂrfs@pc‘reg&ls& 80—

may be stiTred wt eéupport mat er m nut e
gctivator iolar stio iT rent bttla(l) tos00ut;i loT6 to0l U : Sty J0el ;drEatoer

pact narel e 1R Tttt SURRE3 90 B ToB e i

nseeed1 24 &) 1M121:98% 197 1.3b48 1) (3heut; %Of/ﬁotpl‘lloi)%{’@z 1.
preferably about 100- 200% of theé pore vol une)

[#06ur e | Prefsrred ﬂqwayorh@lai @QilVﬁtoo’nD R0HROQ Onthimatiogs t hi s

be added t this
lhélqg%rpgﬁglaﬁ%&aﬁ Oé)?l %B?qéxasﬁ?r ’i’?é’%ilrefg enpl oyed
théthylaRnfokens with dﬁhﬁﬂy]aﬂlﬂmﬂﬁn &t@Ris(fehfuofdphenyl)borate or
tFlIé(;)ern tively, this mxture can be filtered, ‘and the

et %O@EWQ MPReNipiHres ltigney alydgum g th
cﬁﬁ’i%ﬁﬁ laﬁﬂréuu%h E[%q}aﬁfsby Srophit {ylm {03y be vacuuTrphgrl ed

yst "pr sor solution

tns(:penhtaﬁlmgomnal)ly@bnm xt ure is then st | rred for 1

jnute to,10 hour and the ca...taly is elther
BP T er e i SOE FEDRARTFRISo FEex et PR di dspd with

SRStk ABHAHARE THBRBVASmidu PortIr¥ e Myl %gg)%ﬁlants useful as

Al ternatively, the catal yst precursor an ctivator
Sﬁmﬁng@ s aiggrprerrated by Golgoraral foomilo Rz, velwired isaiumifinenor
rred for

bf b m’ nu Sootrl%e\}i%usigg?efgﬂed?ﬁgv?’ 8P%F%¥ fftlflqﬁ?e{} ’Il}Pfr;R faf be
different univalent anionic ligand such as halogen (Cl, Br, I), alkoxide (OR*) and
the like. Most preferred aluminum alkyls include triethylaluminum,
diethylaluminum chloride, tri-iso-butylaluminum, tri-z-octylaluminum. tri-r-
hexylaluminum, trimethylaluminum and the like. Preferred boron alkyls include

triethylboron. Scavenging compounds may also be alumoxanes and modified

alumoxanes including methylalumoxane and modified methylalumoxane.



greater than the pore volunme of the support, but sone
enbodi nents limt the total WO 2005/ 095469

WERADSOEAD5/ 002479 63 sol ution vol unme bel ow t PEL/US2005/002479
needed to forma gel or sl@try (about 90%to 400
preferably about 100-200% of the pore volune). After
stirring, the residual solvent is renoved under
vacuum typically at anbient tenperature and over 10-
SipportedsCatdlpstgr eat er or | esser tines and tenperatures

i ble Q751 Th I
DR ppor ¢ b SRR e eation CHEBrt BRestistrh o wats the feady
ﬁ&%f)dré{t?&%f shﬁﬁéhéaoca@aq§§ty %q;reﬁaie BREARF. )ggémﬁfi&ﬁéiyétp the

slurry process' s |1quid phase.
eatdlyst ioo nat@ls'stqat@irscstprtpfc@bm @S.SIONQB&}M the choseadsolmenh Be term

ABREh SRR cfebishgn e this B AL g prasensr and
fhi htteraed, irfd%f‘th@&ctﬁv@{eﬂtda%s@%r@ddh%ﬂéﬂﬁ%ﬁstr‘{@tﬁibﬂ'ﬁp(9{the

evaporatlon al one renoves the solvent. The total
BRPet'y s¢ceptible spdane-asen, indleding the |11utﬁnorrmye berfapesaf porous

PR Y SREh gl R S o R i E R RRR SR S

Eamalyets og@lr embodimsntyshoaheiduch pRFerbmced00 % preferably
about 100-200% of the pore volune). [00761
R4 | onal Iyentiapsugporifsk atalyst Fysicans may ba piepared by any
0

AR e I P Sl Eo P SR L adh B caping
thethe catdgsteaoeprépaveﬁ ansbearsed for a»hgomammng angolymerizing oleﬁn
co-activat or may %‘g Cf he sane support.
PEPPPIOLSHPYSIIE S o 1] cpahst HF%‘T%p%WF@r SOFLYHPEH] | y
SRR, @&%wéolvd@lelamﬁ%ﬁbﬁorpﬁ,ay gé E@cféfd% ¥nP¥iddeofat eri al s,
each being preferably porous. Any support materi al
simattanequslan aver age partlcle size greater than 10 mis

var |

B et gad BEPod. B8 S e B Plprigi spl vent

sush hotolwxna ilythe stidded w1tmt‘hé g@ipoft riatkAASor 1 RBREAR £0 hours.
chl ori des, for exanple magnesium chloride and

Thegtpiab slutQppdnme mavere graethahtha popoygiamy & e support, but
Rleyhisidihénts ﬁfmtpcﬁla Yor&" oﬁﬂﬁg qgﬁ.lgﬂ%q?e&cg{r t}%gﬁ%&feﬁ % forrm a gel

organi ¢ support materia
@rshori @about0%etoetd Yonprefasbly alodt de0-280%r ¢fahsp@s vbheme).

B el b b G g ca LS
ﬁ@éu%‘c;r rﬁdﬂieoecd'ﬂ'a@él YoothisSHBR@E bs AR, '119&{ §mraﬁle SBF\JGHfjig em. e'%loyed

|ca aumna S|I|caaumna heir m xtur
l@ttltrﬁeprevmm gamiar a@nusdlggonr@r d‘emaevéuyt ﬂn@rmadtmn eambe filktered,

t I |l um .
ST SRkl iicdBoTh R aae Eor S e S,
aieure hﬁy'BeK@cuLhﬁ‘dhéd afd BiLedWAteA LAIFst#6dUra? solution. The
montnorillonite and simlar clays may al so serve as a

reglpies eatalysi mixtuse isghen stirppd foubpunute tcaH) bours.cndlitheyca talyst
19 gfﬂ}?ér ?ih%?edtf?o%n the solution and vacuum dried or evaporation alone removes
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



activator conponent. But additional activator may al so
be used. WD 2005/ 095469 PCT/ US2005/ 002479 64 [0078]
wab@ssepport material may be pretreated by anyPeIYIRENS/002479

of nethods. For exanple, i6horgani c oxi des may be
calcined, chemcally treated with dehydroxyl ating

agents such as al um num al kyls and the Ii ke, or both.
[0079] As stated above, polyneric carriers will also
sebitionivokishebglow tlzat nesdddric forvi 4 peltdnslvirmyv@baiit 90% toel@0 Par

SRR oS0G350 B R Solmey o o G iy e el
solvieht ishemeaddalndst vacamPlypi@ally afshbi¥at RinPeiiuré Qﬁﬁw)’e? 40-

systens_of this invention to adsorb or absorb em on
kothoupo | Btereaters fgsenrttismespadtteropératurss aré posaibée. up of

us paryj.cl or. . may be chem cal |y bound.through
[P %Sjt i onal fﬂé: rcgﬁapysSt BSGR O%ga% F‘%lo etsﬁ%poﬁ%’gﬂﬁ%epgthfﬁﬁﬁl oL
ih 28 0dse| the@oiivaist (68d 60-Y&ivabafif hesd) T8 dduame a@hﬁﬂiﬂr@é‘e@s’ s
area of from10-700 nR/g, a pore volume of 0.1-4.0
liagdphase Bor sxomplega solation ef eatalygdresurspn npydemixedwith a

j : lLec -500 !
PRI o5 & L IS0, BE0TRR P,
caiahyst ofixtAR-1ROObeilteded Gonmethb ediutivmtsd Setdeddevactiuii ace

area of 100-400 n2/g, a pore volume of 0.8-3.0 cc/g,
AP ARV Bhe selvehis [ Be ot GBalTB@reuHseRtipen
voRinid Ba$ bk YRIatR ¥ tﬁ'@élllﬁ?/)@%tg iib%?e Vol6He But 10mne %rggg%lg?gta

Angstrons, alternative 00 Angstrons,
linpig thertotiab solfitp@slurhe belnwi that readel tpfosn agel gaheryalabyut

PP tEe P RPETON B B Bilor ool id o
[60n@por t . aAddetidiallRl tholB1ilte M fFrOiRb RSy <P bree@katks YSdy be

recursor per gramof solid support; or 40-60
PEHCE@ eprbecsamefsupparkysiag apr elcthe senpopanctedsdistossd ppovet .
: . val e used provide
s 2RO pE o acrERRR o R R PG YR Y e
od dkxssanot suppereed t he support's pore vol une. [0082]

ntion catal ysts can be supported for gas-phase,
I‘M}’ﬁ , or QHU?ﬁy solpfﬁw%rﬁ%lﬁi%nq rire picgtnepmpEedad

pBBRESH or %ﬂ%’i&g xR RRRE a1 TR AP0 ?I‘;‘eféﬁlﬂ%orofugr Any
catalysts in the olefin polynerization a

syrpori waterel thatdias mp xvaregeapriiclasizd grentr ahansitOsym ad suitable fox
sujH bl.e fgr t@is invqg%%on's rgadest practice, See,

B e 1 T Rl Vi ot 1RCYS §5Ct 2NOTOUSFUBD T DIRalep, Syghe
a8 RRRRAAPIRS tafl) PIOREAnRToNiQ8Y, rofeHn®! M36$desIP 8RIngolk N VIO

94/ 03058. U.S. Patent 5,643,847 and WG 96/ 04319A

mpgResiiBshipridp apd resimous syppeftiraaetiale susbtas palysikrdng!polyotefin
oI RLBEESDLIA, ke BNEDER A REPRS AP S e
embbdibenesselect 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-alumina, 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.



propyl ene rubber as described in U S Patents
5,001, 205 and 5, 229, 478. WD 2005/ 095469

wWEIDSOED5/ 002479 65 Additionally, those proRPEBFEER05/002479
suit this invention's cataléyst systens. Both polyners
and i norgani c oxides 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 internationa
[90%3]i cat i ohts snmomhmneﬁatmmdbe\p@tw@‘k@%y nibbenef methods.

0083] | f d d t | :
b FratR O S e SO Bre cheBa R AR Wit 26 o
&thf%ﬁ?l&hﬁ@ agi¥s OB 84 MRSt ARGNERI] tRE 1ikdTOPBSM! S .

Preferred nononers include C2 to C100 oleflns
190 &Ner abl yAmtahed aBp@, polysferinsarrprewal as he sitablg iC40

| ef i .or. ef
LR PV eotan st Sy aRamRlShs PraPi i h iR hsrosiS
dnddl Bdgatént FeEN7,990 1 Ihe heghoddrdigkyssed eaglbpigeddwrh kitSoatalyst

preferabl C2 to G oo al pha-olefins, preferably C2 to
complexgh AsHYPwiar gatalyst o f;thl@zn\te@tm@ @smba)r@bwrbns

65/ Apbtvirit Quorofls HBRGAEY iraite upBE EELEPhnticheE r°
maebochemicalydouad hrbegtefunptiopy keovgs bbutideoer irpbBtpehener

Qfxene, hept ene, octene, nonene, decene, dodecene,
“HEt hyl pent ene- 1, 3-net hyl pent ene- 1,

[Iifméogﬁot ri “Iﬁ"vél%ioﬂ%éﬁ!}{%t lefg Qﬁaa%%hgg&%g@%‘}fﬁ&HQ%%o

t her enbodi e e pol ymer produce ereinis
mdg,oi pore voluimearfd. lo. Ormf@aridl anEEVEragE pblrtmmmcbf% 509 1G80

hi t
Sirdf b im e avrbice ShepE3tSOaghls pbR wlgert3%.s
RAS YIRS hve@sbePartedlé El@é oB2®RDOGHBE COheLerAPlliments select a
non-stereospeci fi¢ catalysts. Prochiral, as used

elees area pb0-400 " /gonpere volummef 9.83dt c/hand en ﬁmragm of
' d 1
TS & B0 B Ao AR B BRR AT B o

1090 oﬁrrgisﬁomyahahﬁﬁvem 6045@6 migstramls Cor(5cB.H0 A;ng%tramm ng
nononer s cont aj ni ng % to 30 carbon atons, Suitable
|

AP3Hat i c- glpﬁﬂﬁloe&ﬁiabvs %’5@ ge%ﬁbfn%qums@re@rth% dIppert|abast
195@@&@% 19- fdofxﬁf?:} T &a %u%sapga %Eﬁfxto? O ee,

nmor e preferably a pheny
suapdrt; fa}'tbmmlﬁi(}/-fio ﬁﬁeroarodmatf‘ catabg;t pmpurs«zmiea gralrrngf sohd

HBF & <D ElnrO T ok SRy LSBT arhErab S HLpREHG Dt

%éﬁaadrugss@ﬂ Valtheeks Wi B dskd pﬁwﬁ&mﬁmhé {o@dlnambﬂﬁt Jrabyarer
ackbone. The aronatic-group contalnlng nononer may

datalysh erechisor daep 9ot wp@bt ISHPPGtEPQe vqbn@ hydr ocar byI
@0ls. ' Adal S arlyPion b b dradeirBine bR e
p@ymﬁﬁ?katlﬁn,f(ﬁ) lofhedwise 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.



WO 2005/ 095469 PCT/ US2005/ 002479 66 ring structure.

Preferred aromati c-group-containing nononers contain
wa@toosee®t9 one aromati c structure appended to BCT/US2005/002479

pol ymeri zabl e ol efinic noieby. Particularly preferred

aromati ¢ nononers include styrene,

al pha- net hyl styrene, para- al kyl styrenes,

vi nyl t ol uenes, vinyl napht hal ene, allyl benzene, and

Addiilémmlly, thegremioadskes sstty]nie liteven‘@m seatay sy steys.e Beth

PR Fod EPEE G DUt 3 G o BT EgoRPdn fegt. See

Bef’éftér{t@g 423heses ﬂ@ﬁ@@[ﬁ 53198382 GAN 5 3i6B,64D, 41 iRnERLRAD
at oms. Suitabl e non- aromatic cyclic group containing

pwbheations Wi @8dr1ABL ynch B e94079%8ast one pol yneri zabl e
olefinic group that is either pendant on the cyclic
structure or is part of the cyclic structure. The
Mygadersstructure may al so be further substituted by
one or nore hydrocarb gro1gs such as, but not

[P9%3lt ed tdn a@tefpﬁe@@%;@dlwm ¢ Geiplyst campauads afthis
d
B PA SRS (MGG S G i BRLAL G JRDAEE AR ARG e
YN Epe nttrefeenedztnonmtdns/inemt: apen C@da @leftpchrofeeattn€; to Cep
,cﬁagethy Iohexene yCl:%g% V|n | adanant ane,
f’:§ol?fﬁ y £2 ﬁ%?mﬁ CgtOe@mﬂ isorefrarly Cs-to
C%E SRYLE ofn%hﬁeé}ﬁboémptﬁﬁ gféf%rw SEIHAS include linear, branch ed

pent yl nor bor nene, nor bor nene
B chadptalphmeslbing qnee;fel‘ébkydfz)tb ﬂ)tsotabphaemieﬁns preferably C; to Ceo

agph%l?fg%éﬂnor b@%?ﬁ@ﬁét \(;gq?%}% &ﬁﬁﬁ%&% crably (19 fanipha-olefins,

SERBIYENR, C 2 afphaldTRish PHTEQDS1B8A Bronomers may be one or
Ig 6- dlbutylﬁorgg}nene and the like. [0087] Preferred

agre joé ethiilepprivapylena, betens, pentenihexensy bentensn oftand, mdeensny

éene etfe?é)n% 3 %E gerb n’gss 9(}% n%rlle t1o ggﬁtrlr{tcgféﬂg&ene- ,

Thsat rein a ['ea

mymisaﬂhwmﬁﬂmelof the unsaturated bonds are readily
|ncorporated into a ymer by either, a stereospecific
[8984] non- dr éP%%?p%‘quﬂ@enté]ét mly@@( Bipdugad hegeip i d her
&P&g%f sﬂortehagtm&la%néwr%ta&?g@tiomw el Qﬁﬁe?gleﬁgt? B
al pha- onega- di ene nononers . €. di=vinyl nonhoners).
(MID €3¢)nmg ecmmh;n,g di¢fens adicambiniatiomntherref sapable dfibamgr

RRIBHTAE BY SO0 BeAPas Den BSEpreb P Bt G Bty dociral.

ad R rdiN G At PUbAFHEE that fa%m}@%ﬁﬁa&tontmﬁ%cﬁe Qr
h t adi ene, octadi ene, nonadi ene, decadi ene,

jetapldd mhémer wbd@pdmmenéed usm@l%@a@ﬁp@ﬁléic catalyst(s).

adeca entadecad| xadec
lhﬁépﬂ o ecadr&Rted BERLACRIRE SRS inc LK B EARL GG -contining
hERSREH SMainiA@NPit6 96 askiben @tomsd g BldiafdiBatic-group-contairing
tri cosadi ene, tetracosadlene pent acosadi ene,

TRRUOHSSSCIIEHE 2t legatnng ersaalicetactugs paeferahly feera one to three,
& %i:e?ét@gl'yea%en&f !itﬁi%f?ﬂf f’}%r@ﬁ]ﬁ, oﬁ%‘bﬁth@yht%ﬁéty The aromatic-

group-containing monomer further comprises at least one polymerizable double
bond such that after polymerization, the aromatic structure will be pendant froan
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

Cio alkyl groups. Additionally two adjacent substitutions may be joined to form a



WD 2005/ 095469 PCT/ US2005/ 002479 67 preferred di enes
i ncl ude 1, 6- hept adi ene, 1, 7-oct adi ene, 1, 8-nonadi ene,

wda 2@s5/0986adi ene, 1, 10- undecadi ene, 1, 11- dodecapiBns2005/002479
1,12-tridecadi ene, 1,13- tetradecadi ene, and | ow
nol ecul ar wei ght pol ybut adi enes (Mv | ess than 1000
g/mol). Preferred cyclic dienes include
cycl opent adi ene, vinyl norbornene, norbornadi ene,
ratgsphucthen ePretarfed anenatic- gi‘bulb-nyﬂltbmhmnenomers contaln at least

deatBiiatunse Agshie Podmnuni Al dotac fgy” Patculay
ﬂ?@t%h%di aRdPnatic WEBIn MO hid 8+, ﬁﬁﬁdlﬁie&fyls%reﬁé ef.pL 1 ed

pol ar unsaturated rmononers” useful in this Invention,
lalstyrenes viny lnluehesy Wmubxanhthmldnﬁ aHEl: Ldnzewsypodiimdsne,

B D GO 8RBt B AR b ORI benzene.
[00gé)udi ng Nbrnabhmhabyaicag%@ﬁeon%l@lh YhébehepPataoam ne,

and N-allyl- hexylam ne; ketone substituted nononers
nrﬁf@rre@n hesaEranemers ¢apl coplaitopto Xt ¢aybon atpmy) Skisahdeveon-
| nc t?c a%ﬁg Igro%llp ﬁtanﬁ}lgﬁ‘%}{%& tﬁg@f}e{ah }gaglteggﬁlg’meon%

pﬂhjdﬁ@jdabl&l dlefirlicl gloyip €hat #elther ferdian®dmhhk cReclic structure or is
hept adi enal ; al cohaql substltuted nmononers_ i ncl ud %
PRy of {theygyehip structyre o dig Gyclic stpcture may alserhe fmrﬂzerowbamu ed by

o%q_g'o?tﬂﬂnsfﬁgﬁrl)c&tyl %}Quﬁégqapﬁqtﬁafno%llﬁl%ld 0,Ci t %IP alé&gflt%rroups.

but en acé epoxi d& ah
Ergfes’ed nmmemyelﬂcs griong codhinggdn bwomérs énylhde?, 2-

t h
{}I %“%8 -V ﬁ%‘FX‘T‘i ‘??’]CEWPS’E%%@‘&H% cyglopgtens, 4-
rﬂétﬂ?lt:w&péi‘l@&feaéycldh@kéiﬁ %?etﬁﬁqm}iéﬁene cyclobutene,

epoxy- 7- octene, 1, 2-epoXy-9-decené,

unﬂamyansrmh@nene 2 m@hﬂypnb@nmnn,yﬂ -ty nenmmere} 94

i d dr fura C Rentens L - ane
oG he &by oafia R houpaient, SRE Rlbom e
Bhémylhokyache, sloctPneibosient F-neBMcboinege, FoduiBloshornene,

i ncluding allyl disulfide; aci and ester_ substituted

EDqRRNeL WRHEOEROFRAnE cethidjdgne peivprgaetde acid, 4-
el DRSO d5 8&&@&%&% %n&&{at fiaoi ¢ aci d,

tenoi c ati penta I enoi c aC|d
[0087] hept adirefieaied deddfoh, momsirkik usa:ful)nhahle ;n@hhylh include any

h?{é-{‘%lﬁ{?b:%}ﬂr{—}g ,{J{%ﬁ: Bre%‘q{%]{ﬂﬁ%itt cat E’eylgg gttjlgzstéac ! sa%tlrgted bonds,
WREAAGE MhaloBe, ¢ zﬁm}bwd( bf RUASG MR BN alRUEdily

met hacryl ate,” hydroxypropyl acrylate, acetic acid
inearparatgdyito @@éﬂnerrbdrcl@eleermmompdlcrmtamom steeenpecific

FETE Absd SR Bobie R Rl e PR Sishyse fRR B ©

disiesindgal di€R0hEncedrel (el BylingBiehom@sy More preferably, the
nonyl phenoxypol yet heroxy acrylate; siloxy contail ning

diela omgs azel[IpRyr d-Vimgk mneers mesiyrefeabl uhawecontaan@g
fdrh 156 By Lunge ﬁtokn% %Mn%ii% of H'e%}?ed cHQAe@ néhlf@eclgdtgcﬁg‘lel, zed

nor bor nene Nobno
pentadiene, hexadiene, heptadlene, octadiene, nonadiene, decadiene, undecadiene,

dodecadiene, tridecadiene, tetradecadiene, pentadecadiene, hexadecadiene,
heptadecadiene, octadecadiene, nonadecadiene, icosadiene, heneicosadiene,
docosadiene, tricosadiene, tetracosadiene, pentacosadiene, hexacosadiene,

heptacosadiene, octacosadiene, nonacosadiene, triacontadiene, particularly
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5- nor bor nene- 2-carbonitrile,
wG200s083snene- 2- car boxal dehyde, 5- PCT/US2005/002479

nor bor nene- 2- car boxyl i ¢ acieéd,

ci s- 5-nor bor nene-endo- 2, 3-di carboxylic acid, 5-

nor bor nene- 2, 2, - di net hanol ,

ci s- 5- nor bor nene- endo- 2, 3- di car boxyl i c anhydri de,
. prefeored disnen mcide i dph&ptadienty 1 Fromtadaeneoll ,8-nonadiene, 1,9-

r -3.-exq- di neth l .
R A Be R oo iBer hbidsciiene, 113
t@trﬁ&gcb@i&@é‘ and o moR&eBlarWRight olybutadlenes q\/Iw less than 1000
5- nor bor nene- 2- yl )et%w P 15-

g{éml)a efeopé nthcrsbmea@yémd@[@c pqnta@e@e, yi:ﬂarhdmm&]
Cragzl 1?1)1(% U éeg}e r{éOﬁ@ gfy(i)r{y oernrz]eene dicyclopentadiene or

mhmmr@hﬁyﬂm@ didtsrhe rvﬂﬂibrzwﬁmﬁt sbstifehRQF aTbud TR,
and_5- nor bornen-2-yl oxy-trinethyl silane, and partially

ResifSnat ed mononer s i ncl udi ng nonafluoro- | -hexene,

SRR R T T ————

dsefiyl 2p fhis invention, particularly with group 4 and 6 metal compounds include
tetr fluor -2-(1,1,2,2-tetrafl ugro-oct-7-en ony) et ha
Iﬁg‘g tﬂl moagmplaénclg@pg prlgtro-éé}eaene amine substitu

I%OgOIﬁel‘g ulﬂ:hﬁh%ﬁ Iﬁetﬁylzm;baﬁu&: 8- Bﬁ’]&%ﬁfﬂlé&ﬁfn@ AhY Iallyl-

ester,
h%ﬂylaaﬁtm deton2 s(lustlmtad 2o8oBers ideladib@friction oimyd ketOne myliyd) X

1).-.et h I | 1 | de. 0891 .1 np
VibpEhehme i hRbocko el in R metmitine bty
RESISC S 2 alimelhly DO PFRAteRA], BfecPEnit aﬁieﬂpa@ R4 9,4- algfeﬁm 2.6-
above. Preferred ollgoners i ncl ude” ol’i gomrer s of

Ieptadisnap eleghelisuhsfituisd afcaontstyindading a@IEala¢}pliu,a1-g¢telﬁ-llﬂé
ﬂB&En?D ] %fcﬁ&a %Xm&%c'eﬁ Cinglr 70 %8&%%1!168 g,?gdd(e)lt g%ee[g?le?’r Plétgn-l -ol;

ehe and or ene’ are

zfoéﬁd&:psﬁkle hud ort dikerGubgined hmbin@ﬂ, ipElog@gsl-hek-5-By1-2,2-
a- olefin ethglene But ot her al pha-ol efins,
et 2

r {héldigxel i Wéftylﬁon%r%ﬁwldﬁé]dlaﬁ@a@ BerOkie,

Pr ef er ?éeéélaﬁ %‘H%EQ‘%Q‘?@%% ! ?122{9652 %g?%?é%g : %gwdecen@

hkwpaxmﬁéfexme b-nm"tl@rlébhyy]anda@alﬂﬂ aBpfidylefiea-2, 5)4 ef in,

BEFYRERBL S hp R G0 B0 ol -, o

Sihﬁiﬂo%g@ct 1Qrﬁnﬁﬁﬁﬁﬁﬁn@§11ﬂ§ﬁ9nélﬂer§ 'ﬂﬁ:hﬁ%ﬁﬁg &Py &Bsulfide; acid
descri bed herein, preferably al pha-onmega-di enes are

andeesiten puhsttutad menasaers matdlmamwhdacﬁrmmd@qeph ade £fins.
44139%%8 C acﬂi 3 29&181 ﬁ% pen Pg%lfg %85{9%%? -f 4! I bed

pbﬁwdiemﬁftraﬁld Qﬁqseptddeermwa@ﬁxs elﬁemm 4dayliste, etnymtwl@te RAd
the clains thereto a co&g ynmer may conprise two,
husyl@srylatg by acrdpte, methpeybin acidonethl mathaerslaye, ethyl

PRSI PSSR SAUE BTGB LA
amﬂaxﬂmcetlc haid actpT-ehyreset] noasBsadidmiid niekiey] psiky a®ticiasida
uncc)i %) eX}UiE rste(r)fdo%eg 1?2311812 accljdzmg}[{lylhe%te?lp?‘follolgmc 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
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pol yner is a honopol yner of ethylene or a honopol yner
wo@Roosposapyl ene. | n anot her enbodi nent the pol yPe€r/USR05002479

copol ymer conprising ethyl&8ne and one or nore of any

of the nmononers |isted above. In another enbodi nent

the polyner is a copol yner conprising propyl ene and

one or nore of any of the nmonomers |isted above. In
iambﬁhgrS-pmbbmene@ -@ntivodiibe ﬁtnorrlbmneﬂa:e?tmbbyame}@de,rs-

L R R e

ﬁ&b%@néﬁz ol —ﬁfﬂleﬁﬁano[l QA3 holdrnelngs-2 B gk abbedic anthdrlde
enbodi ment  t he gmgﬁer produced herein is a ~ copolyner

irmlélon}dneﬂeeml@eBp dimethmnel, Enoror@a®-2-emdmB-exbr anched

f bl re C3 to 2
RinsTiol SnTRABERGT meieibE SaelerRif Bl Aebctuodead oty
adeet@qL&r(srno@mﬁmee:giyberhm]rB5$9a1161@ppj ynmer of ethylene
and one or nore of prOf% en_,,e 71 ut ene, pent ene,

hptasieloperipipeniacy fP Srlel Hdnehe loctasinxare, 2dertapsre,
%org@rég%( Eea[ye 13- ril()‘rbc?fngptaet l?ys%R %{%ﬁc{e;(ﬁ{néethgl 5-norbornen-2-one, 5-

Ihexene-

ﬂorhmhby—&a;lpdﬂp‘ﬁﬁ@@ﬁmen@ﬁbﬁjﬂ%ﬁﬁthylsﬂm and partially
- met hyl cycl ohexene, [0092] In_ anot her preferred

VA ERISdERenaOES styding nonafieroeikiheene allyi-d. 12,2 copol yner
@fraﬂ?lﬁ&@é’thﬁrh‘%h&nﬁj 2. @@te%ﬂ{f&fo%o%- 01% 1{1 chﬁ Ostbd 193 5.

branched or cyclic™ nononers, era e of hbre
1@2aﬂ)1llor6}42 tlol , L2 Retrathmas-pcteT amyihle_sd al)lnaneyﬂfdngl fluoride, acrylic

RIFREERVIELETERAY o N S P d i Bl
eihfhR6e- (10Ut 8163 4 pajtENBro- H&X%E{lo@%’rﬁ"ﬁﬁsm%@ RBoride.
nonene, decene dodecene 4-met h ent ene-1

[908%% hy | pehmasrrmbodiment heredn, she pnopcrsetdhgprnrbe& bergintis used to

é{ggl?c?é]nan. 011g,81r1%{‘1 &F aenr r G4 & H;%g?mers :ngteld &E%VGD g[l'%]g%gg F?ilo duced

yner O

intlude vhgsmeas ef am;dcatos@@ léfind} @eferabdy 0OEE Realplianslbigh, n g
pol ar functlonallzed nor bor nenes. [0094] In a

rBP%fPé"r frrah YoM e AN L S B P Yerrap Y ifas @nd peButkes &en
Qﬁﬁ?éd S& grfg: r%ﬂ%%cé%cﬂ%xet?{% Sflgcﬁn{ %@fﬁ B?%Qﬂel r}:ﬁjpﬂép

o 50 nol nmononer anot
defpcihyderte, Buhetheoblpheplafimspinclading buOR@aimiced to |p$dspylene

t at f 40 to 95 mole% f l'y. 50
4 1B P, a5 iy use A BiOpe BocaTebiBgs i etbyfensn dreferd
&gﬁﬂ%‘l@ﬂﬁi inBfu@s aﬂg; Cto &5 QUBhR- 61@ﬁ1§ ref@%b@fyﬁnd@ﬁge@ﬁgbﬁa—

nmol e% nore preferably mol €% and
aMgSip poEEabbssy Oav/(yspbsoldipdpeierably 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.



70 ternmononer present at fromO to 10 nole% nore
preferably from0.5 to 5 nole% nore preferably 1 to
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nononmer conprises one or wBre of any C3 to C8 |inear
branched or cyclic al pha-ol efins, including propyl ene,
butene, (and all isoners thereof), pentene (and al
i soners thereof), hexene (and all isoners thereof),
Beqfembbf thepdlyalek is slomromwlyherdetylerend adohepelynandfal |
I SO t her eof Pref erred nonaoners include
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cyCl ohexadi ene and thé |ike. 98] In a preferred
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40 |inea r.anched or a-.ol efi ns
(B Ceg oS fisiePBRRE" B wllin bt e eBBRIRet! o) o6
B6mbBSI§ners dtcopéliyRtrLdd3vigiacad iGNy @B/ipriBdb &NE more
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i ene, I ene
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ﬁ esibenoteeRy Sadhdoenlicel d meBEBRESN hobsamethyhexene.
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hepta ene enta | ene, oct adi ene, nonadi ene,

H992Hi ene, Imj @uéquqr@fnged smbodiment the polymer produced herein is a

Ihex ne-1, .3- ene-1, . 4-
SNt ) e b e BV G R bivaststor cveti
oadMets, prefaalily @he bf ﬁ@r@@&d@m@r@u ﬂlh&arp&laﬁé&ﬂfbr cyclic
descri bed above further nprise one or nore dienes

alphyplefys1 Brefppbithe pdﬁ/@ﬁépr@susﬁdéter@n gopePPotysner of
psppthdindbfl GaBielorduiéne, Gt pURLAT HAerE MR S

wmieghy deménet, dedeengdsintihyipentene-3 p3reettigtipetitenent, and 3(305-

ﬁ% E | ess of di ene is added to the polynerization,
ﬁ ? YBEX§400 ppmor Iess, preferably or 300 ppm or

I'n othe Rre@&?éﬂdérﬂ%ﬁerﬁt thk %@%é gr&ﬁ%d)flereﬁiﬂ i€Re

IS added to the polynerization, ppm or nore, or
h@@omﬁmﬁ@r oferborni® @COSPOYEUE Of ﬁ*ﬂ’bbtﬂ@ﬁ@@ﬂl QemsTated7 1

nerizatian Pr sses Inventlon cat al yst
A TERL 4R ERe SoRE R R pd e aboriR S
[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

MONOMETS.
[0095] In another embodiment, 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



unsat urat ed nononers conventionally known to undergo
net al | ocene-catal yzed pol ynerization such as

waodoandsany sl urry, gas-phase, and hi gh- pr essurBCT/US2005/002479
pol yneri zation. Typically dfe or nore transition netal
conpounds, one or nore activators, and one or nore
nmononers are contacted to produce polynmer. These
catal ysts may be supported and as such will be
mhomleapﬂeyem:aéfmm (0 to hmolkliowmre pfdferablytfenn 0.5 to 5 mole%,

novi n f f gid-gﬁg, slurry, solution, or bulk
S1P&F B ﬂﬁ d€s’ MO8 ucted in single, series, or
pevr] | el r gaatRéRrred BRbOEmA B e st REFNE 361 f1§es' dhe or
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or preactlvated and punped as an activated sol ution

thereqf)r Prpfarppdimeanqrags insludemsoRpiene; 2hutenasl-hexeneal-pitens,
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penter hs:eaneelseptﬂtee andoEbyes normnﬁpdmem underygnag Idsdecta:ae

dto cto one conponent e|n
BEOREeP. Stadiens Bilien A Hutes siiEen: cradernapnstene
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udlng LD and eth | ene- al
BB . oP SRS BN Bt Wl BRSme Lot B off Gifore
ahghyl Gxto CH\isead, |brafmbhe)d srafcliealpheprfias (pidvidediettgylddeeif
catal ysts of the |£vent|on under traditional solution

Pregetisis BE°s6Rt By maleyorfUetshdndudipe sHylagsponylene bytene.r y
BértbrieZ hBnel lt[lag)téﬂepgﬁﬁf @Atﬁf el Horhe C&/e%leﬁec uﬂélei%ghen dB8ecene,
th othe bre

m Xt Ure ther 1 rTDnorTerS nerrza
berrdecsng, lagadiens hyxalidreabéptaiatic] pkemadlerfe mttaahbnet enadiene,

BRLBP clocRH SRS Ghbon TmRIG eote-| S yBmgded. 4
hﬁﬁaylamnme c?élb{é&ﬁ&dlérﬁet m&ncﬂudﬁé%ﬁe tenperature will

pically be ween -10 and 160 C. The process can
108k r i ed lwaprdferred enbedimentithekolymect descrited ahovefuthar

G5 one 1o e BicpBP QM08 4R 55k, B AHRSE bpBE bl E0
V2ight?s, lgefeemay 0cl0zab 0w E ghs, Wven nidad FrieFerSblP0D03@50hor

general. process condjtions. All docunents are
Wﬁl@é? Bobase@upesy thedetal wright gfghe eempesinn. dp seme embodiments

S ek ok 7RL bPHiene 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.



processes, ionic activators and useful scavengi ng
conpounds. [00104] The invention catal yst conpositions
weanwsessesed i ndividually or can be m xed w t PCDUREN5/002479

known pol yneri zation catal yéts to prepare pol yner

bl ends. Mononer and catal yst selection allows polyner

bl end preparati on under conditions anal ogous to those
usi ng i ndividual catalysts. Polynmers having increased
Bﬂl@lﬂﬂ)’izaitioprlhweebsm ocessing and ot her traditional

its ayail able nmer s h m xed
BEPGH ¢ < fSleafien Canlbr R R Ter wied in potssyine
UaSARITrAeH YnonWhRAs HSHvVeSibIAYIS KabRA & ﬁﬁ@érg’é hRtallocene- catalyzed
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coadabwdaxh binglep sdricspord pagdlledreactord. hout  usi ng some

engi ng_conpounds. Norpmal |y, the rization
lﬁﬁ?ﬁﬁ% s wi Anegrimare geagtoss Iny 58T osiggparal léﬁmaﬁ {bg ugsd in the
PRERAR R0k OTROHA ’tl(,)l'f ﬁlg%i@ BdmPAAC Al htor taP@ when required,

scavengi ng conpoun e an or ganomet al

coenpbabg, say e aislwehred & asguti®h mrsgl;mnymmhad deparaetynioabnds
of _U.S. .Patent 41, 025 and

TR S GO P AL B3 diseRedis: AT Brepqureiest and pynedh gy an
20fiv¥ed A6 #i68 bt slu@&ecﬂ'ﬁh@fe)ﬁc@f) PRGNS EatiBed 46 @arkied 8lif ¥ leither

alum num triethyl borane, tri-iso-butyl alum num
sigld Ryeact ApsIasion, ini wlich gtoppmar. gameaers, @m@lyst/actlvator/co-

a%tg{\;afr’(:)r o(%;ttﬁ%ﬁa U%%%%J h8| %neg?n%ﬁ%nbe? 1% raéﬁ%ﬁ) contmuously toa

siiglls trdaztcttﬁ'rdrin Sﬂhﬂ@&'é‘do&ﬂ dperatibe, 1ﬁﬁﬂﬁbh e aIEB{'@J:dIpo(ﬁlents are
nter u mnimze adverse interaction with the

aég e OZ]tVQtor parg FRACEES FTEILEig in sericat hhe ey Hi num
cgfﬂﬁpdﬂ%ﬁﬁ Bh &k %HE%H % thO Bk ¥ea99)%9ﬂ'1@%§r1§%‘1 Gfa}reac%tal st coné%odlent

I so- butyl um num tri-iso-preny
nhaynglsc haiaddé¢d todanth adakiolrs, mﬁ&tﬂetcotr@ner&lhemgmdﬂtd to first

&9 un uch as tri X al um num tri-n-octyl
R Hh Ang heF Po RPntdas HbRPRT s fion morwesietr L rroRedient,
tlhespf@@ﬁa@@t ik hetivfdd MahOfeacRPih B %?e%én&‘:vcﬁf olefiiat needed
for activation will scavenge inpurities and additional

(083N gi ngEthydenscalphisolefiy (beludingethadensr gy clipbolefinreades

BelPeBbbe BB B R PR R and ow

cAGtaNialtolcsn be peh ardaﬁitfhﬁti@ théBatalR} s of the invention under

[ I\/EZHNPh] +[.B( pf ) 41" or _B(pfp)3 glper fl uor ophenyl =
trlg Hlon giion 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 kPa) and the polymerization diluent temperature will typically be
between -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



[00107] In terns of polynmer density, the polyners

capabl e of production in accordance the invention,
weanwsngsge from about 0.85 to about 0.95, prefRCHDE3005/002479

fromO0.87 to 0.93, nore préferably 0.89 to 0.920.

Pol ymer nol ecul ar wei ghts can range from about 3000

WMh to about 2,000,000 M or greater. Ml ecular weight

di stributions can range fromabout 1.1 to about 50. 0,

the genenml disclpsure wé Ughitpatatit §1001 206 ifongentrab mol:es% coadiibout All

t d
ihmpis e Bromor By o sefebis A ideb Pt PGP B e d
procds8, Raliy H&vat$ea an®Nasgal d@@lxéﬂgﬁ{dg ZtpRAgd. 00108]

GEneraTIy, in a fluidized gas be process used for
[BPHAici ng Thelention C@Ialgats@mmsmomeam oowted iimdiviguaiyeor

no |s contlnuou ed throu

RS RERS: dfoiEPhLAREERch cal 0 pcPofi iy fer
b’lﬁﬁi@t M@norﬁ@ﬁﬁidtdawlﬁst sé_lhetlcglaeﬁ RS 0% Iﬁ&aﬂéﬂdspr%&trﬁﬂfrﬁﬂaer
fromthe fluidized bed and recycle back into the

Gopdisipps andpgeis teriBegdising 1961@4149} cgiplysitic Polymer haihgawn
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036, 5,352,749, 5,405,922, 5,436,
g‘“%i 471, Cenggly.oyleen wsing g verfongitalests @8111221@15 Mhegthey

AishobalRdoyld gapp&@ Qhe e&a@% Hensl @ggéﬁﬁrﬁﬁ%ﬁ&ﬁ%ﬁaﬁs}/

[00109] The reactor pressure in a ga ase proces
ovRpriveoye or omrabowyengib® compgur(dd9 HePa)thet ferm kscmlen@ﬁ@

' 48 kP bly f bout. 10 ' Q90

- Reinutd viinte CheBiSt o ok Bl TBRuiEr dory st

erhaﬁgﬁn@ﬁt TR ﬁﬁpmtle%%ver@ayaﬂéét?c%%lys?@éwl@ &G%%ﬂﬂ?o
s g (2759 kPa), nore preferab ﬁ% in the range of from

Hy pBurifysngystensrara uﬁm&l)v used helora ingsduqing rpa¢tiog 4
oS Pibnerl 00 4okl £SBE 00 S BBELEMMT B0 008 SRR LIRS

rom a

mtlmhemﬂhgwoﬁre@ﬂamgug @thpouhds. aﬁ@ﬂﬂrﬁall@lﬁle@olyﬂﬁrﬁa‘uon
refergﬁ in the range of from about, 70 Cto 110 C,
PLRESHS é\lé‘ﬁ%? By Smﬁlltam@unm# @@avepgmg SPRPBIS. 70 C

out 9pg, § %PF&% iLy
[ggyﬁgthylenelfé d?%?fggﬁ% the reactor tS%%gPa%%?e
compvypl sudh a5 the Grean-13 thganntheiflbc Comdne 05 U0R PAGAts

sy o ey sy doee WS TS Vo Buni S

aha@tlaveAoed d3yo19ae. Pakiipiiry BHBPSEHER 119<flu(§e|"tﬁeﬁ§l ﬂummum

nmononer. The preferred nble percent of the nain
tWhﬂrb@rfanfetmyﬂeh@tybiilupnmpw ropidy] gnebsaneb isy-bat plusmeane,

ah& tr% I ﬁﬁ&%m%? Il“gose stcﬁvenglr%ecrocrﬁ)%tungs%avmgebuﬁl?y orn&;nE

ressure
hnear hydrocarbyl substltuents connected to the metal or metalloid center usually

minimize adverse interaction with the active catalyst. Examples include
triethylaluminum, 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 unnecéssary. Alumoxanes also may be added in scavenging



range of from about 138 kPa to about 517 kPa,

preferably about 517 kPa to about 2069 kPa, which are
wo ysogd46condi ti ons in a gas phase pol yneri zat POIUS2005/002479

process. Also in sone syst’@ns the presence of

conononer can increase productivity. [00112] In a

preferred enbodi nent, the reactor utilized in the

present invention is capable of producing nore than

Gedtitieswisth o‘ph@t antvatpesy €.5o metlfyl2mmokand) [MesMNRhP{B(pfp)4] or

00 , 900 ) or higher, preferably
%&’ e@ ‘ifﬁ’ﬂ f&@fg ng%Tg?‘s% 455 Kg/ hr), nore preferably
negtier t hpnedQs @0Polyhet BEnGdS AR JSBh
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apcptdeneeothe invisneiPar eenl 1pngs Bameborh@RS B500 01%s plhferably

(AR PR b BRI RAD S48 e B0 s con

@hgat6 4bbars @e PEColabshi,004, Q@) Nﬁpor@éaﬁér) Ni6leBtil8eEight
t han 100, 000 | bs/ hr (45, 500 K and nost

pleibutions| Gan s framabopbl I1t§%ﬁ 045 vEhomedge e weight

t d.b h
L3800, 0 Ao AT TR T B o
dth&. adBittvesitas Nolsnown &2 the24€ mdy, ieakld8d & tegolyemd /7, 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

¢';9§ éﬁﬂﬁge}yaﬁgﬁerence [00114] In anot her

pre err enbodi nent the catal yst systemis in liquid

P08te8land i @enanaﬂnducadhndued) gesdleedgarscgshasel foeaatdacing nt o
ean .zone. For information on.how to

M L A S BER i

dRIkd (RRUYNE FiuidBizb®Bed 1H Be Prddfidd &Hl ot RN uABRG eadiivEase
see US 5,693,727, which is incorporated by reference

oadisions. Eheigaspoph sEanp i \yﬁlyirawatftcmtl{edmd@g:d bcctéltndrrcwcled

t
BB RbSD REAGERSa 8E0 Sloihdr BBFI A1 EhA R
1padtey, antidiesk lﬁ&)nt(ﬁné'rﬁﬁ 8d<ﬂ@}a<’:‘t)) r@placeﬁthe Ipogflh%’ﬁzed nﬁi’ﬁdmer (See for
terrpfeyﬁt ures in the ran about

I'n
DB ENOs 4L P oo 4R RSpisis R BOT Vs T U036, 5352.745,
ﬁ%st oeukaie 389 m%g 43, 5 @gﬂ?% 9% 1% 4101 668 228 all pf which

pol ymeri zation di[uent’ e 6 whi ch nonomneér
%@ﬁﬂhonmomtedn@erwmﬂy Mforaaes/ 095469 PCT/ USZOOS/ 002479

@ﬁ (x{‘?it al y are added. The suspensi on i ncl ud%‘%%
! ! Sheedelft PRASHHIF J0 B 285 ROAE PRASSTATGY Ve ngabout
for e G@%Fa?ﬁ%lﬁ.‘ut\@b@ @§1gt(@@48/91’é§t bleferYRRME Bbcut D@ psig

separated fromthe yrmer and ‘recycl ed, optionall
(&P kPa)go @b@utuﬂODat%fBMB &Peherefersbt irthe Fimge of fmnuabout 200

L1958 OIRL NS, A M PROTRL A0 U B
fpore hbsallsy palgk(uam ked) @l #a0e3501es (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.



medi um enpl oyed shoul d be Iiquid under the conditions

of polynerization and relatively inert. Wen a
wee@saraenedi umis used the process shoul d be PEEDS1008002479

above the reaction diluent 7¢ritical tenperature and

pressure. Preferably, a hexane or an isobutane nmedi um

is enployed. [00116] In one enbodi nent, a preferred

pol ymeri zation technique of the invention is referred

[0012E] a p \(;\IIE hé pﬂodﬁhﬁvimy pothy Rl Babi f(malyﬁtgsyiﬁeﬁﬂ id rharg)as phase

rocess ere the tenperature | s kept below the
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those enploying a loop reactor and those utilizing a
Plsarimbpmg systenss thereseneaef emgonameean éwregsa paiduetiyityor
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PGB Efcrieadhan s POihs B (Lo HGRBMah syl ohenpoia migterably
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desired polyner nelting characteristics. Reaction heat

ingentjoaripelude thascodesribeein 6 op Pakent Nop.ic@2 722 56651848 and
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Bn63Err 44l ] ofowhicip Atd heroinstuilly irodpdiart & réwnpe.essur e
vessel, rotary dryer_and a nitrogen WO

0bEH1095405 dehPEmdESrbomhTSm e s HD L eroamis i liquid
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unreacted nonomer and conononers. The re
Fordnfocaatiomorf heve tpavicteiuce g lighincatadpstpgsiead énkofadituidized bed

various .applications, [00118] |In angother enhodinent,

R RSB Fth § Bar RIS 1990 20t isRp SBL B O Lo which 1
ihEotBbatedbyl réfebdR@Mteeiff and the process of the
invention’is producing greater than

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 temperatures 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



2000 | bs of polyner per hour (907 Kg/hr), nore

preferably greater than 5000 |bs/hr (2268 Kg/hr), and
woreas/opised er abl y greater than 10, 000 | bs/ hr (4BADUS2005/002479

Kg/ hr). In another enbodi f@nt the slurry reactor used

in the process of the invention is producing greater

than 15,000 | bs of polyner per hour (6804 Kg/hr),

preferably greater than 25,000 |bs/hr (11,340 Kg/hr)
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anaqt her . enbodi nent in the sl ﬁrry process of the
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o2 ah iscbuahewiedBumas ghploped.cent, nost preferably from

about 3 to about 6 weight percent. [00121] Another

BPHkdss of lngne anh?émlqrgﬁ prefoped polymeripatinnetgehnique of the
. 4 L ; e [ rat ed
RN [frfed © ot iphinlc B3, BDRRAPAGRED 5 shulROELS
veleay dregemperasiure s lept belowttny tehperatumrat which the polymer goes

drimethylal umnum tri-iso-butylal um nu ang .
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referepee.35he prdieedd tempetabrre im theparticlerfoon porcasseid Wothin the

ref erence, . {0012 ther enhodi nent the process
r?régerclﬁ%WE # s(gﬁi/aﬂ?b‘uls(?&’?'y iV%OaPr%P?'Ee YBFZating mfpds for
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excess of al unoxane or nodifi'ed al unoxane. WO
rhgabiy0g5iegd FETIAUSRORELD pardlte], ot Zokibimsipen deusyf. DNonk

.-Sol ut | se polynerization The catal ysts
1P bR LR B R i PR BEl5 8P fred
PROVESGRN@ANS ottRed kidrhSlBs PF NERFRScesseRNes abdc¥ibedinsSU.S. Patent
i nvol ves polynerization in a continuous reactor in

NeniteH 3¢t poiohrie heretsy bl inanrperstedareterarcemononer  and
[WI@"] yst mRtanial é‘flbgdfﬂlehﬂégﬁe slﬁ{:& p%%ile%gt)slec%rrtie% &t duce

or avoi d concentration ar ents: processes
coptamatuslyabaMeoy teactor| Thexguapbistts afshirtyeindsduaicr at a dry

fh| ressures, from 1 to 3000 bar (10-30,000, l\(Pazf,

1R 1ORY B PPHECTEBIfEted sequiarky Wythegeantordpopivhish istseidilled
VA HPRIAFERII AR 589 RN YRPbarticles in a diluent of isobutane
containing monomer and comonomer. Fydrogen, 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 melting characteristics. Reaction heat is
removed through the loop wall since much of the reactor is in the form of a

double-jacketed pipe. The slurry is allowed to exit the reactor at regular intervals

or continuously to a heated low pressure flash vessel, rotary dryer and a nitrogen



Tenperature control in the reactor is obtained by
bal anci ng the heat of polynerization and with reactor
W@ owbiopgyedy reactor jackets or cooling coils tBCT/US1005/002479
the contents of the reactor’¢ auto refrigeration,
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[00122] In another embodiment the process is run with scavengers. Typical
scavengers include trimethyl aluminum, tri-iso—butyl aluminum and an excess of

alumoxane or modified alumoxane.



conpleted at a tenperature within the range of 130 C

to 230 C. The polynerization is conpleted at a
WQe@ssee above 200 bar (20 MPa), and gener al | RCT/@82085/002479

pressure within the range 6f 500 bar (50 MPa) to 3500

bax (350 MPa). Preferably, the polynerization is

conpleted at a pressure within the range from 800 bar

(9 0 MPa) to 2500 bar (250 MPa). [00124] For nmedi um

mmwnemw, baliser sdliiion PHRGY pylyherigatibhn whi ch the
ymeri zation reaction occurs is at least 80 C and

flaﬁ gualysidiratbed herinem s usep pdvast agropshyrishorpgeavs
Sgﬁgtl@b 81%@ s§§] oé%ﬁjergl this ﬂ'vgl%gk }go‘?#%:m? ZFﬁ&l fnhaecd'n?%ﬁ{)ﬁ)g reactor

be a ting point o ner  so a

inawhichithe pdsigmht forphiet! yndthet shz&'tlngmioyjm’(er rand katahasmatehiaks
E}re . gre can be vari ed bet;ﬁfen 100 and 1000 bar. for
HP?*F TAE® ABHAIPOIAATEYCS L fyord conseitrapion gradigpisy Spiableoo

ﬂi%es(s@@@p%t@)aboveeﬁﬁ @Gd1@hd YoinLofRRE th) r§)at fn%h%@ sﬁ%g from

for processes producing mer’'s
lcme&(i)(hbarg(l €3 01060 31Pa)oineWhich tMOmpmeDmra:k hg/dldmdma or in
cqQpol rizable olefin 00125] More recently,
Sﬁﬁﬁ%%ﬁ%’ﬁﬁ%ﬁ“’&‘o%&?gtqﬁoig or high pressure and or
TSipeiatirt eontRA iy BRI feZabi 19 05taliRd By IPAL IR e8NS
honopol ymers and copol yners of propylene with C3 to

pgl@n@n@mmsar@rwﬂ@map@n apolingdiyrercted rskgiver pz@lingecoﬂs to cool

L N R AERS eR  piion
1&@1[114313&@17171 (ditidngdnédesesrb of s&ven@%%o@ﬂﬁaﬁﬂis%lﬁﬂrke

fi|ed Septenber 20, 2002. [00126] After
fbé} Hiis ToAstoroviith mEs-elailled [opds may alsp iéscdaiThp yaactort he

MRfre E&?&% tﬁ@@at s{&e@.vgg%gg, %gﬁ%@éﬁ%m\ﬁ%lalture

wn In the art XCESS
pP@Tdra]SQ (672153 Na@mweeﬂeﬁ)oue@ e€ and sbomyl 49, nash pecfafably from

o o op S 0G5 e el Tropharons ) cGipabout 120

°COMH §¥fe€ dp&RAGE Ihe sdcOhd HABRF @mpepﬁﬁ?@ﬁ%r%%ﬂoyt hi@f&p than
see the general ‘di sclosure of U'S. patents 5, 084,534,

ﬂsezﬁyg 14ctor tgmpprature7 In parghel reprer omraitonat@ temperatures of the

[ a e ref erence.
B RRPR R S RBR Rl ot SO TR S DR SR Qymitago 2500
baﬁs(ss SPeOPD, prefegabl e EonTed bdSioNGoa bdﬂ(ﬁﬂ@%&\d@)ﬁtﬁdsﬂ
s spectroneter with methanol as the matrix

P[rﬂff’galélhf’f?kn 19dp PRALar (19p¥W0¥H@ess aut osa npl er

E‘léuuho th@%glpro -Qétge\?\; L rf %gcgge ﬁ’\g%al V@Bgle rg%cg&gﬁ%allgl or series
rEﬂaﬂBr cdfiratems.e3he ligbid 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 cooling and the monomer feed may or

may not be refrigerated. See the general disclosure of U.S. patent 5,001,205 for



and 13C NMR spectra were recorded on a Bruker ARX
spectroneter 250/300 MHz; chem cal shifts (ppm) are

WO edosiopre t o t he residual protic sol vent peaksPCIng2005/002479
reagents, 2-acetyl-6-phenyl’82' - met hoxy) - pyri di ne,
2-acetyl - 6- phenyl (2' - net hoxy, 3' - phenyl ) -pyridi ne
2-acetyl - 6- phenyl (2' -nmet hoxy, 3" ,5" -di-tert-butyl)-
pyridi ne, fornyl-6-phenyl (2'-nethoxy)-pyridi ne and
geoemlpr@pephemditidis- Seerlsoxipteshationnk application PO 96/33827 and

%ﬁ5§7$%§§ by unpubl i shed procedures at the University
é ? The conmpound Pd(PPh3)4 [1] was prepared
via a previ ousl y reported procedure referenced bel ow.

Pd&@Ph3)4 may al so be purchased fromAldrich. Al
m gmehklich Breseure Ryfymierieatiansmmerci al |y and used

O o ot it iiset:Broc§ tef kv FoeGivor Spyinme
32&%(&1n20)0mb119a’cﬁ)81 witk @90 €5, alpﬂa—cﬂ@ﬁﬁs & o IgNonaH’? otﬁer RS
1/ZR RRa/ Rs R~ Examplel (la): R6 ZR7=R9=H;

Rpelpmemizahle-ghelins, the w;pzmogp 9@@@6@6@@%@2@0@1@@@&79

AR B . e i BT e 140 Cond

ri%y—ﬂ&dhg&étg B8&T € Put bEkﬁVfﬁie&ieémﬁﬁckB)ﬁorR]:EpEﬂ&tmR%f—saﬂﬂ@o?yl%r
nmple 5

Rr ct tﬁflcaﬂg ?mngngQl &/E @,355 I\Qe PqQﬁferablehe.pplypsgeangon- 15R5
conB@ete_‘dR g_laifégrl}gf?%ﬁttﬁpé &’lltﬁfnztﬁé reﬁéE B2 Bﬁ)‘%_’t'oRﬁ_BO‘ 67 The 6 -
m‘l?ymer[-z;atm is comB],q:'tedet a:erSune abow 20(Elxzm@(|) MPs} &ﬁd Berk?ally
it prosnatdWittth B bf 560 B2 (50 MPa) to 3500 bar (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 poly'mer 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 C3 to C¢ olefins and optionally other copolymerizable
olefins.

[00125] More recently, polymerization conditions for high pressure and or
temperature polymerizations to prepare propylene homopolymers and copolymers
of propylene with Cs to Cy olefins and optionally other copolymerizable 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 cam be recovered by processes well known in the art. Any excess



R16 Exanple 8 (3a): Rl = R14 = R15 = R16= H R' = Rl12

= Me; RL3 = R17 = i-Pr Exanple 9(3b):R1=R11= R 14 =
WRIB509R646 = H R 12 = Me; R 13 = R 17 = i - PreCEXS20p5/@02479

10 (3c): RL = Ph; R11 = R149= R15 = R16 = H, R12 = M;

R13 =R17= i-Pr EXAMPLE 1 Preparation of

2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nmethoxy) -

pyridine (la) [00128] Conpound |a was prepared via the

regitandsvinay bp flested wifefroto the mdymes amd tbé polymer obtained extruded

2-acetyl - 6- phenyl th 0 2.2
orser s GRSt DL RS i BeReer origherl
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. After the addition of "a few drops of
34:9&3@107 651(27&9716;255536[1Q,twbwhmnp@mpm@dmmerbm rgference.
Upon cooling to roomtenperature the product
recrystallized fromthe ethanol. After filtration the
Bgleridental i d was washed with cold ethanol to give
CSH3N( CMeN( 2, 6-1-Pr2-C6H3)) (C6H4Owe) (la). Yield: 66
Byepaysionpf ligands nmol ). [00129] Conpound |a. Melti ng
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i, i et by ptling M fepnihy 227
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ﬁé&&@;fgﬁgﬁgwoe&u@e%ﬁ%éd baie ph@pﬁm'mayoaﬁd BdS8rchased
fﬂ}naéédlycth &llmtbamhérmemmm@bta“neqb hemynejcigiyr areli used (itlout

fgg]%e (1310 ) and 1.5 equival ents of
rd’“i“ '6p1%Bpyl ani line (0.10 cn8, 0.57

[1] F. Tellier, R. Sauvetre and J-F. Normant, J. Organomet. Chem., 198 5, 292(1-
2), 19-28.

Examples 1-7

Example 1 (1a): R'=R*=R® =R"=R’=H; R>=R*=Me; R*=R}=i-Pr



nmol ). Conpound | b was obtained as a brown solid.
Yield: 82 % (145 ng, 0.31 mol). [00131] Conpound 1b:
woRdosiopRyepoi nt 183-185 C. ES nmass spectrum ni RCT/ABRI05/002479
[MtH +. IR (nujol mull, cm8e): v 1631 (C=N). 1H NWR
(CDC13, 250 MHz, ppm: 6 1.38 (dd, 12H 3 JH H 6.9 Hz,
2JH H 1.8 Hz, CHB) 2 51 (s, 3H, CH3), 2.99 (septet
2H, 3JHH7HzCH) 54 (s, 3H, CH3), 7.29-7.71
Beymugeip, (11); 8é=(thR m Me; RE=FF «#Pr; Ri= K- R’ R’ = H
Extinple B 2OHR =R55R{ e’ <R =R = HLFC AMR; R SKH:3,-P250
Mdznplpgith): &' £@HR> 21RO- RQ% R =20.2H; R Qe CRB=@® 1;-Br
Bdmpl3 5326)LRC= ROCHBRBu; &Mélﬁ“ @@z-PM@A §1RE R = 11

ggaan&e%%fmﬁﬂwuﬁss M %ﬁ 5%@ i é{lzg 8"
ol Thgo7 (1% - QI%R & PR
%34 8E§§qf , 134.9 (1C, C) 135.5 (1C, C) 137.6
YHOPEY 6145 6 (1C, ©), 153.9 (1C, O, 154.7 (1C, O,
155.1 (1 C O, 166.4 (1 C Q EXAMPLE 3 Preparation
of
2-acetyl (2, 6-diisopropyl s
idine (2a) [00132] )
two-step procedure:
equi pped with a sti g
concentrated HC (4. ’ as added to
techni cal grade WD 2005/ 095469 PGH 52009/ 002479 82
pyridine (4.5 m, 57.2 mml). Witer as distilled from
the m xture at 250 Cfor 4 hto glJ% nol t en
pyridiniumchloride. On cooling to 140 C,
Pxagsit $1(35: RHenRI4(=2R > = REt-haxyR M pyR 2di BR; REVORND: /21 2
PREhple Va3h)aRjtedrENd ftlhe R'€ac Ri0A HYIRE wrge) hedten!” £ op;
2o 10(3¢4: 10 Abh ek lcopling 1t @ ri6onyt RIFRELAL jie- pthe . p;
sol ution was diluted with an equal volume of water
ﬁﬂ@ihkp gRH adjusted to 7 with agqueous NaOH. The
aqueous phase was extracted by washing with CHC13 (3 x

B@parbfiornnd Hadeed(§-aiisophHUhnil Foepheal e hehoxey e
renpved under reduced pressure to give 2-(COW), 6-
H3N as a red solid. Yield: 90% (0.42 g, 1.98

[ggg%%]i i (1% law c;,glajreg )})ﬁa %16 fol:loxg'gg I}r:)é%csedure:-
T:.cpa(ﬁohuwn G‘fi&-a@l}d -G~ Mldﬂ]yI(Z (m&thoﬁ'ﬁ-mzrslmiw(ﬁ%mngf 2.2 mmol) in

- h l..( d di 874
i vBIRE Y st SRanbt it Gt Loneeriicas o 2.6-
cﬁﬁ@ﬁ@gﬁaﬁlhﬁa(’g Hﬂn@rﬁ $ n@hol). 2AGref tﬂe%ﬁft%ydfaar‘few &8pd gf f&rmic

After the addition of a eM/drops of
goish e Sfduﬁlqjl waheefhbgkd ovemiglats Unehl epobidg fto rroms temptipowe the

OBl R QoGRS STIRE B, e DEREED, BYSIRL IR ves
wiashed with cold ethanol to give C5H3N(CM6N(2,6-i—Pr2—C6H3))(C6H4OMe) (1a).
Yield: 66 % (565 mg, 1.46 mmol).

[00129] Compound 1a. Melting point 173-177 °C. ES mass spectrum: 721/z
387 [M+H]". LR. (nujol mull, cm™): v 1 644 (C=N). 'H NMR (CDCls, 250 MHz,
ppm): & 1.4 (dd,12H, *Ju.p1 6.8 Hz, *Tyyeq 1.9 Hz, CH;), 2.55 (s, 3H, CHs), 3.05
(septet, 2H, *Jyyy 7 Hz, CH), 4.15 (s, 3H, CH3), 7.25-7.5 (m, SH, CH), 7.65 (d-,
1H, *Juu 7.6 Hz, “Jup 1.8 Hz, CH), 8.07 (t, 1H, Ty 7.8 Hz, CH), 8.27 (m, 2H,
CH), 8.55 (dd, 1H, *Ji.i 7.8 Hz, *Juy 0.8 Hz CH). '*C NMR (CDCls, 250 MHz,

n|I) 6- phenyl(2 hydr oxy) - pyr

A WS prepared in a
R'2rfound bot t om f 1 ask
' i_@&f appar at us,




washed with cold ethanol to give

C5H3N( CMeN( 2, 6-i - Pr2- C6H3) ) (C6HAOH) (2a). Yield: 80 %
W@ 2006093369 7. 0 mmol ). [00133] Conpound 2a: Mel t PEUS2005/002479

poi nt: 190-192 T. ES mass $pectrum zna/z 373 [ MtH| +.

"H NMR (CDC13, 250 MHz,, ppm: 6 1.08 (dd, 12H, 3JHH

6.9 Hz, 2JHH 1.7 Hz, CH3) 2.18 (s, 3H, CH3), 1.54

(broad s, 1H, OH), 2.65 (septet, 2H  3JH H 6. 9Hz,

g, 56.78822& 23.3123.3)B8.H (@ZP& c&r32H), 89t6- G‘HCDCH%) H8,1 @, CHs),
B0k tan? Fo 3 b Mt it S e e g, ac,
@ﬂ)"’l%% 38 UH; 293 (707%’) m(1§6 5 ﬁ%‘éﬁﬁéﬁ‘&g (f% Hﬁﬁ?ﬁ?‘ac

C7H)L 186, 5 (Jl@!-CIH 3 (116, C)CH4.9 (HCNVR 166BC1G; OR 057250 C, C)
6108(dd 12H, 3JHH 6.9 Hz,, CH3), 2.18
I%?ZU@E?O 2.65 (septet. 2H 3 JHH 6. 9Hz, CH),
6.88 (dt, 1H 3JH H 6.3 Hz, 4JH H 0.73 Hz, CH), 6,97
(dd, 3H SSJH H6.5 H, 4JHH 0.75 Hz, CH), 7.11-7.15

1@@ gGH), 7.28 (dt, 1H, 3JHH66HZ 4JH H 0. 98
779(dd 1H, 3JH H 6.9 Hz, 4JHH 1.4 Hz,

Rf:bba,ratYonS 5of8. Dacetyi, 62HisoBtdpylahild-s- ﬁk&ﬂy@%h‘é*thbx@' 13H2phenyl)
mz Hz, CH). 13C NVR (CDCI3, 250 WMz, ppm:
idine k) g 22.2, 27.4 (1 C CHor 1 C CH3), 380(1
I
Q02 o oot v brophich i o ol oy by
oyzlmeg o113 ergploying2% adety 1t Gph&id)l(2° 4BEthdxy, 1 CpheB);pytidting (115
3 2005/ 095469 PCT/ US2005/ 002479 , 83
e 3ichjmobyi oS P VA olhb-gproyian s () ) s 0.2y

nll’é&% 6Céhbourtd 1b WS Btdiddd as a@rowkS6IE L ef: B @p@p@tlh O 31
acetyl (2, 6-diisopropyl arxil)-6-phenyl (2'-hydr

mo henyl) pyri di ne (2b) [00134] Conpound 2b was
[Mlezﬁgtr :g i :(gor{%(g o3 13- e h I%%%]e a%% g?l 5Rg: Eé nzass spectrtam: m/z

depr rocedure ou

423 ety 18- @0RIMUIR cnithdy axy) gcw?]ﬂm NRIRWD®W; {350 MHz,
2-acetyl - 6- phengl(z - met hoxy, enyl ) -pyridine (500
prgy): 8 1.38%ddmizi, ; Jnao@Poid nJHHISHz CHs3), 2.51 (s, 3H, CH3), 2.99

PRI Raril %O?P%ﬂ*’a?ﬁ?@%t%%@%f" AR 7783 50,

2(&35:8{);1&10@%1{!7@@ )83(@9@@151) 8.55 (dd 1H, CH). *C NMIR
-acetyl - 6- phenyl (2' hydr oxy, -phenyl )2 pyridine: ES
(ﬁ@gfsb g @Mﬂampm) 162@@1[%/@2113+27 @i (IC, T qurlés €3)r 38 (1C,

G G TR b G, 1228 00 GER 132 316 e 12855

(n@ CH) 2144mb) CH), @@glelaaéﬁgtlsn@‘(l(zc CH), 128.3 (2c CH),
ropyl ani lin )

e
B0 it CEE R G0 e 138 Gae oo Tk, 0 g8 e,
135.5(1C, ©), 137.6 (1C, C), 145.6 (1C, C), 153.9 (1C, C), 154.7 (I1C, C)., 155.1

(1C, C), 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:
(1) 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 T. ES nass
wep@soun niz 449 [MtH +. IR (nujol nmull, cnmPdi/uS2005/002479
3387 (OH), 1632 (C=N. "H R#R (CDC13, 250 MHz, ppm:
6 1.07 (d, 12H, 3JHH 6.9 Hz, CH3), 2.15 (s, 3H, CH3),
2.64 (septet, 2H, 3JHH 6.9 Hz, CH), 6.92-7.14 (ins
A4H, CH), 7.22-7.43 (m 4H CH), 7.59 (dd, 2H, 3JHH
pyriflindz4.5Ghl), 57.2.nd80l) AW atet Mas &diktilkebirdmHiae niTkiire at.298 °C for 4
8.02 (dd, ,1H, 3JH

b(égfgivérl;{gé\e]xgl ngici_'l &i{qmg@%iqqca% cq)_&hngdlq) 140 %wg‘g‘l’-é-p%enyl@ -

rEétﬁ LiMhe?500 mg, 2.2 I dded and the
&%I)?y : eqdl Irsngprognp%r)“was% Shgﬂy }z reaﬂloélrrroll)z(;[/llre beated!

t@ '25@°C dor- 4 brAﬁertleyﬂlg toppeindemepefgule, [HE0bBE]onCeaspbilmed with

PreatanubloRRa Maie 3af it RS ARG iy AaeeR 0N “The

BLARRPHAS Fhy @Etsacfearbﬁwaﬁﬁsglwﬁq ehemy (4 2’ 50 SVdried over
pyridine but wth

Mg 30 e tKhe-volastesriysre 2emereedhimg raedlsredmress@r@ttomwl JCOVLe),6-

Rl s Pk Gt M ROl R ot T 2-

a?/ét@lgg %mbhyl(zif}iydfoxb)ipymdiﬁe @S 215&*5 @pédﬁfunil- B 21X Tehe .71
¥ ét)yIO@ ﬁﬁlélﬁym (9 2- hsﬁayloécph%nyl@ lwdr%ﬁtpmm@ﬁ YLBTA igdi8. 8

ngxﬂ et y enywlgl‘% Wgﬁsol&?@etﬁlgﬁgﬂwas éddezi I@Q@ﬁyﬂ&ts of

2,6- Bhsdjxremémﬁhltw@d brﬂ,py?f ) cthmxel) (Alfted Ghe) additién rof@l few drops of
|vaJe pégl line (1.40 M, 7.1
ﬂ’g’b‘F)aCI a S@ﬁ‘ﬂ&ﬂ gfas 5‘§d o%{ PoR§ @ ropmfg@perature
tﬁ’é)b%)dﬂ@\d cﬁ@tafhz@ﬂ G T bﬁilangl eAfler %%ratléh( ﬂieév?bll[gm_ %]1@1 was

mpound 2c: ES mass spectrum
@h@@mﬂh&'om ethanaltp @iveofsHsN (CMeN(2,6-i- Prz-CeHa))(C6H4OH) (22).

opyl ani | ) - 6- phenyl (2' - hydr oxy) - pyr
Xza th?éﬁ%@%%&%‘f konpound” 2d was prepared in a
[00W335t ep m&ﬁlﬁﬂmﬂﬂa Melting p01nt 190-192 °C. ES mass spectrum: m/z
2-for phenglpf\(}@d nmet hoxy) - pyri di ne (0. 208 g, 0.939

SrtdMt SHNMEPS 339 MHgz. dirobt & ¥edHabd,(Hmb P Ha

Pl S Cigig TERSBGYT L3 qbadi dE SRk s 2
5.0k 6OERNCED, 6. ?83(&3 %)) 3%& 63412, Uanto. 13 BenCE) 6197 @A, 3Fih’aﬁ_
solutlpn was rmto roomtenyera%ure and

H @? Hz; dngrQ-F5 Hércﬁ)eﬁ 11\1@1%(@ 5 HriGimA g 8d ek dHul Juy 6.6 Hz,

s 5P LI8 A0 ?gh%nd $HUT KLY 9 PSR 58800 (rm,

2H, CH), 8.23 (dd, *Ji.i 7.1 Hz, *Jun 1.2 Hz, CH). '"H NMR (CDCl3:D,0, 250
MHz, ppm): § 1.08 (dd, 12H, *Jy.y 6.9 Hz. CH3), 2.18 (s, 3H, CHs), 2.65 (septet,
2H, *Jyn 6.9Hz, CH), 6.88 (dt, 1H, *Juu 6.3 Hz, *Jin 0.73 Hz, CH), 6.97 (dd, 3H.,
3Jn 6.5 Hz, Ty 0.75 Hz, CH), 7.11-7.15 (m, 3H, CH), 7.28 (dt, 1H, *Ji. 6.6
Hz, *J11.10.98 Hz, CH), 7.79 (dd, 1H, *Jyr4 6.9 Hz, *Jyy 1.4 Hz, CH), 7.85-8.00
(m, 2H, CH), 8.23 (dd, *Ju 7.1 Hz, *Jyn 1.2 Hz, CH). *C NMR (CDCls, 250
MHz, ppm): & 16.4,21.8,22.2, 27.4 (1C, CH or 1C, CHs), 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
t he aqueous | ayer washed w th chl oroform severa
wo 2ot i | the extracts became col orl ess. ThBCT/US2005/002479
conbined organic |ayers w88e dried over MpSO4 and t he
sol vent renoved under reduced pressure to afford
2-(CH=0) -6-(2'-OH CoH4) C5H3N as an or ange/ brown sol i d.
Yield: 63 % (0.117 g, 0.588 mml ). [00138] Conpound
(2Ct SHR1448 @R )] 152- L(Het Bpst§) - oYIa,dinés8 BABCNEs 463.7 (1C,
ectrum mz 200 [ M+H +. 'H NMR (CDC13, 300 MHz,
m: 8 1.51 (s, br, 1H OH), 6.89 (t, 1H, Ar-H)
6.99 (d, 1H, Ar-H), 7.29 (t, 1H, Ar-H, 7.72 (d, | H
Py/ Ar - FD 7.80 (d, 1H, Py/Ar-H, 7.91 (t, 1H Py-H)
]§X85§ 4H Py-H), 10.02 (s, 1H CHO. (ii) To a
SO I on of 2-fornyl - 6-phenyl (2' - met hoxy) - pyri di ne

RiBpdkftiong, of0. BcetyttPd-Yliisoprégyarmil pophenylol’ Lﬁyﬂr@fy, 3’-phenyl)-
absol ute ethanol (ca. 3-4 m) was added 1.2
Rﬂ%ﬁﬁ%@hhts of 2,6- dllsopropylanlllne (0.106 g, 0.60

[00P34). Theo chn'dQ'B Wl df) Qgrgdsge% procqodure usmg'

PCT/ US2005/ 002479 85 stirre
befiprihet digpratddtidn procedure r’celtlﬂreaqb fof Qghmyleﬂ—plmrgi(Qbhydroxy)

e o8 8 3 DR eSOk S SR me
h Ld. et
1565 Qﬁﬁ&?oeorﬁpédxﬁr ggc:@me) Pil@mib%gﬁ I »bésnebtahf(éd & @

give 2-{(2,6
taewp adikeatjer| hegting ot 280 YCede 6 ‘%:lct 015120(3h8 mg34.24 mmol).

CRRgad A BB G AD o %El%ﬁ%gyre@"ne Byl ﬁﬁ%
H/z29bM+EH3) , 2. 87 (septet 2H C}D, .8 - 7 1

6H A-H, 7.7 - 8.1 (m 4H Py-H H) , ,
cHAR) Thezprospeurg optingd Torsdmbuppitly érﬂcsetytﬁzéxesyl@d}ydroxyﬁ -
ARy 26 n 2B £yt lior Sl
(OJ3€,mlCé $)5,mﬂ1?¥).a&d (et}ﬁncilsﬁHhe; siléﬁerﬁ ““@fxgﬁ*’?’ x&%lé»lﬁagﬁa(ﬁas a
%G‘]ﬂ dlézlelé)gf %%%%1@7%(%“19%9 8 (1C, O, ( 161. 1) '
[00635) HC—N)Com bEM%ltngﬁ*}?ﬁ’t{tatl 9@@99*’0 ES mass spectrum m/z

2-fornyl (2, 6-diisopropyl a 6- phenyl ¥ roxy, 5" -t
44UMOH Y TR-(npjpt inctilnem ( 2 ) 3363 mﬂnd 632 ((EJaN) p HWRC{CDClg,

238%?8: By Py I bttt éﬁ@igﬁféré“%'i (RN %64
( ;@arm J,g 8{]9(1%@’1@(897“? éi@ﬁ(thf?_H)'_ '2@97 ‘?y{ﬁ‘/’n LD,

7.59 (dd, 2H 3Ty 7.1 Hz, CH), 7.79 (dd, 11, JHH67HZ CH) 7.92 (dt, 1H *Jy,.
u 7.9 Hz, CH), 8.02 (dd, 1H, *Jyy.u 8 Hz, CH, 8.28 (dd, 1H, *Jyy.i 7.6 Hz, CH).

EXAMPLE 5
Preparation of 2-acetyl(2,6-diisopropylani 1)-6-phenyl(2’-hydroxy, 3°,5’-di-tert-

butyl)-pyridine (2¢)

[00136] Compound 2¢ was prepared ira a two-step procedure analogous to
that outlined for 2a using:

(i) The deprotection procedure given for 2-acetyl-6-phenyl(2’-hydroxy)-
pyridine but with 2-acetyl-6-phenyl(2’—methoxy,3’,5’-di-fert-butyl)-pyridine,



compound 2-(CH=0)-6-(2'-0OH, 5 -t-BuC6H3) C5H3N was

obt ai ned as an orange/brown solid. Yield: 56 % (0.230
W@ 2008/09229 rmol ). [ 00139] Conpound PCT/US2005/002479

2-fornyl - 6-phenyl (2' - hydrosy, 5' -tent-butyl)-pyridine:

FAB mass spectrum rn/z 256 [MtH +. 'H NMR (CDC13, 300

MHz, ppm): 6 1.29 (s, 9H, C(CH3)3), 6.91 (d, 1 H,

Ar-H), 7.35 (dd, 1 H A-H, 7.71 (d, 1 H Ar-H,

congouad 2-(COY e Ry P --BudPhCiH,QH)E,sHRY - Was oBtalfed( al brobth oil

agyﬁl_‘r*;%df 53 250 (’é@}@( ‘&%Di% 713/3 %Mgé%%’m;gg)co%ound 2
218 gyfbﬁylgﬁ)hyd;&p st ideer Rl it B8 s sk

M) 9 (1C, © 1484(1C O, 156.3 (1C, O, 158.0

2- pgr my dnéploglﬁgﬁy (a‘éetﬁ‘:r%)%é?b ‘h%rg’gg %Eﬁ?ﬂi erihuty-peridine
(9010Q.7 Bundd), 3% alerit@of 7 8- dais GphrOY T r&% 4% ml, 7.1 mmol)

absol ute et hanol ca. - m was added

apd gHyap9kasdbe ml:wrmmpg@@ams ohigined 2 seajbiiovel sodids Ysfld: 83
oﬁéfizg“gl §99‘§1§?I§! aniline (0.083 g, 0.47 nmol), conpourid

ed as a pale yellow solid. Yield: 67 %
Cdnddihd@e: BS AserrpelirumCartp485o/-2¢]. FAB mass spectrum
mz 415 [M+H +. 'H NWR (CDC13, 300 MHz, ppm: 6 1.10
(d, 12H, 3JHH 6.9 Hz, CH3), 1.29 (s, 9H C(CH3)3),
EXAMpipgptet, 2H CH, 6.8 - 7.3 (m 5H Ar-H, 7.7 -
8.1 (m 4H, Py-H Ar-H), 8.21 (s, CHEN).13C NMR

Rr QRN 0D forkiry] pdlisopopyBnd)-64Ben@HR CHYdXy)-idine (2d)

4537 (1CCabotnY 3 e raed in o HipGa reseleny | 120, o
Qe Mms}ll%zp}ﬁnﬁtﬁrm%xygl;%@tdﬁw( CJ.SD@2O @'D8g @)%9811(11&9) was

, 129
d]_SﬁQlV?d(lllCdI‘}C)dlCl’ﬂ_Qrgn@ﬂ’(ag@ (5 @)l) in5an pvieh- dl,lecb)SchtbﬁlZ Boron

éﬂ‘rlg%g% a ]igm%{; 1§81 n% 1C(3M in 6&H2C1(212C1 eHg_was a%l%fAcVP to I%he

ron o

sal-utlan &t dl78 sSopovapptdhean hammnaldioneThy Jorefidy vabanbasy to
(2' - hydroxy)-pyridine (3a) [00140] Conpound 3a was
Viﬂr@p@r wen fergperaiprestpleprioceidpe 4 ki ater oy em) aves egrefully

s34 S0l o PRRIAT ALTRSDE 80P 10809

stlh‘acrl gedm@ht M 1BargH00 phaye wak. s8darated lahd dihe aqhisted layer washed

WIS e et FBiks ] G fect PResiicolestegs “Fitopopnbined
id Riyeis! \%}e rHriéHLUV%r ?AII hid B8R ﬁ)tlverﬂefekﬁa‘vea Qndd rddtuced

A ter renoval vol at1 | es under reduced pressure,

peeseure b tatforé 2- ((CifB=QbI-§ (AeQHaAdBIC DY téhe apusmpegeshbrown solid.
viéli! 6388l 4, o$s3Sohdh! on- Upon filtration

[00138] Compound 2-formyl-6-phenyl(2’-methox y)-pyridine: FAB mass
spectrum: m/z 200 [M+H]". '"H NMR (CDCl3, 300 MHz,, ppm): 8 1.51 (s, br, 1H,
OH), 6.89 (t, 1H, Ar-H), 6.99 (d, 1H, Ar-H), 7.29 (t, 1H, Ar-H), 7.72 (d, 1H,
Py/Ar-H), 7.80 (d, 1H, Py/Ar-H), 7.91 (t, 1H, Py-H), 8.0 5 (d, 1H, Py-H), 10.02 (s,
1H, CHO).

(ii) To a solution of 2-formyl-6-phenyl(2’-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
[ { CSH3N( CMe2N( 2, 6-i - Pr2- C6H3)) (C6HA0) } Al Me( NCMe) |
wo eooames4ehi ch were filtered and coll ected (ii)PEEOBENE002479
(10 M) was added to [{C5H3M( CMe2N(2, 6-i - Pr2-
C6H3) ) (C6H40) } ALlMe(NCve) ] fol | owed by the dropw se
addition of an equal volune of water. After stirring
for a further three hours, the aqueous phase was
stipeed aici0etC fortSanimhbefons the mldlﬁon(oﬂﬁherdr))p afigladidl @detiv/svid.
SH. . The 8(3' atiles V\% renoyed under re uced
s4ning 4t gV giyemighithe repetionygixdbie vies iyree ipd tpgoom

tdr3 P atufd) the]sugﬂeﬂgim‘ﬂlte Fﬁ@&@i%sh@%ﬁ‘éﬂﬂl eﬁ%cﬁ@ngﬁ%ézs (eXs

spectrum niz mass  spectrum
{PMG#&)N%HNW% CDCIBH4)25H3W) gopaje yeBo®.seilid Wield:247, %

0 C-Me2), 1.48 (s, 6H, N Me2), 2.94
@;é@%& f E}IPHZ%JH H 7) 0 He, (3(4)5 VO 2005/ 0295469
c% oHﬁ@Q%RQQ%ﬂd%% sp&?ruﬁl %11/7 655 [MJ-H:]_T 'BNUR (7c1§ch§2 300

.97 (m
MIE,Z, PEBYHO .08 (d, HL Jiﬂlﬂrl6lﬂ Hz, €THY, 2. &:Hiseptat BH,(@H) 618-|— 7.1
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Sy 5 (1 Ml R S
1192 (4C( CHD 10*9)4 (101 TH), 121Q) (1ICHCH)11233.2 (14, CHG) 1241221.Q,

C 3. : e 125. 3 C 12
cPesle Qe 1§ s d6ocd ar Tl st g
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GO BRE P I ST
2-(2,6-diisopropyl phenyl)am no( et hyl ) met hyl - 6- phenyl (
9xy)-pyri di ne (3b) [00142] Conpound 3b was
prepared via the foll ow ng procedure: An oven-dried

PEatgidk of| 28k nBULIPHRDpMIpY fAnR)-0BBBRHIC-hy Hiox R8T-rMBButyl)-

evacuated arid DbackfillTed wih nitrogen. To the flask
with 2a (500 ng, 1.3 mmol) dissolved in

it 25 ag repireafh o sch indight AOEIE B S ped for
2dtismng) in diethyl ether 20 m at 10 T The reaction
dt t [ 5 h, . Th
r e@c %rhﬁn&gégt\g@% @E?Fgé{‘rﬁyg’tvﬁ% %I r ?? ,pgp 11(2\/\151%82}110"3’)'
b Mashi
P S AL N AP Yt
Cwelpeundr eﬂd@é&%@& -OHdre BuCpllo€'sidshé twasgi wbtained as an

R U TR 1 B ok
[00430) . Compound 2-formyl-6-phenyl(2’-hydroxy,5’-tert—butyl)-pyridine:
FAB mass spectrum: m/z 256 [M+H]*. "H NMR (CDCls, 300 MHz, ppm): & 1.29
(s, 9H, C(CHs)3), 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).
C NMR (CDCls, 300 MHz, ppm): & 30.5 (3C, C(CH3)3), 33.2 ( 1C, C(CHs)s),
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, C), 156.3 (1C, C), 158.0
(1C, C), 190.1 (C, CHO).

(i) Compound 2-formyl-6-phenyl(2’-methoxy,5’-tert-butyl )-pyridine (0.100

g, 0.39 mmol) in the minimum volume of absolute ethanol (ca. 3 -4 ml) was added



Conpound 3b: ES mass spectrum mz 375 [ MrH +. EXAMPLE
10 Preparation of
WQ@2¢02/085469 | sopr opyl phenyl ) am no( et hyl ) net hyl - Bepos2vg$/(02479
2' - hydroxy, 3' - phenyl ) -pyri8di ne (3c) [00143] Conpound
3c was prepared in a two-step procedure anal ogous to
that outlined for 3b but enploying 2b (500 ng, 1.1
nmmol ) and 1.5 equivalents of LiAIH4 (1M solution in
1dl equivdlerss b2 6-diisdpropyladiliie (OO8) g, G:47 howdlhgonpokndRe was

. bt ai ned as. ayel | lid. Yi.eld .74 % (366

ofxﬁa,m 3 %ﬁ‘iﬁ?{%{e alé%&f‘%é&%zgﬁgg&%m%zwg( 88
a3

@prwepaﬁg?f*?ﬁ‘“%?‘%&g R B T A T Y N D, 500

MHa,qime)n§ iy @, t2H, 706 6 Uiz, (SR 1. wl(saﬂﬁpsﬁﬂ?ﬂé{])ig) 286
f d S
Gl ¢ 5 s S, T oo Lo BB A Fs 821 s

%{?ﬂ ?@Sl onEjC]bhéf S0 lg[ﬁ}rﬁ? ﬁg %mggr(’ m@?%zzi’nﬁlrh(%c’

Gy, a;.mmmmggsmewc AT(CEhRs.ed 768 @0, C) dsiThC, CH),

G oo RED T 53?1&&%%.153‘%%@@@9 341,
@iﬁ@%?‘él@'@H&E@h@%Cfé d1t3%ds 1@&‘?& 1t¢(l%‘ﬁgel4§'§|%lc

mess spectra re recor usi i at os

GpiTh T Oret@r 157.4 (L QNEAD), Qﬁﬁﬂl(t)@,e@z%l Al(tOhACFNas t he
matri x [ sanples placed on the end of probe within
matri x and bonbarded wi th xenon atons at ca. 7 kV;
PeshiPIgogt ware, probe tenperature 50 C]. El enental
anal yses were perforned by S. Boyer at the Departnent

Pa¢paciiioniod 2r(Z,6- %wmlﬁmﬁ)mw&dnnttbmldmnth&lﬂ@phemd(a -
hES{ 52?— rgilxgkf@ structure determ nations were

Bruker APEX 2000 CCD diffractoneter
[00Mck03 0l Ve disporgd ShifkaX Plepuasdsih @iwb-sldp. pribegngd: i ¢
susceptibility studies were perfornmed using an, Evans

Balthrtk oXen-gisi erehlenk nlaskaequipped) Mithpa magielie #hd bar was

el By g e, o B e A 0 1

134 ¥mol) dissolved in toluene (15 ml) was introduced two equivalents of AlMe;

(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, acetonitrile
(15 ml) was added and the suspension refluxed until dissolution. Upon filtration
and cooling to room temperature large red crystals of [{CsH3;N(CMe,N(2,6-i-Pr»-
CeH3))(CsH40)} AlMe(NCMe)] formed which were filtered and collected -

(ii) Pentane (10 ml) was added to [{CsH3N(CMeN(2,6-i-Pr,-
CeHa))(CsH40)} 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 MgSQ,. 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: m/z 389 [M+H]". '"H NMR (CDCls, 250 MHz, ppm): & 0.97 (d, 12H,
Tun 7.0 Hz, C-Mey), 1.48 (s, 6H, N-Me,), 2.94 (septet, 2H, *Jy. 7.0 Hz, CH),



Exanple 11 (4a): RlI= H R2 = Me; Ar = 2,6-i-Pr2-C6H3;
X=04d; M= Fe Exanple 12 (4b): Rl= Ph; R2 = Me; Ar =
WQ2®5i09R62- C6H3; X = d; M= Fe Exanple 15 (5H()T/USQD@5/002479

H;R2=I\/E;Ar—26|-Pr28®6H3 X=d; M= Co

Exanple 15 (5b): Rl= Ph; R2 = Me; Ar = 2,6-1-Pr2- C6H3;
X=d4d; M= Co Exarrple19(6a) Rl=H R2 = Me; Ar =
26|-Pr2 Co6H3; X—CI M= N  Exanple 20 (6b): Rl=
®R] (dR21E Ny 7/§er.: &@-114—11?:121@63?1 6OFE () 4HNCH), Mi22\V@, 1 H,

Ty 08, o 1 SR, 30y iy s A R o T80, o,
?;7%77% ﬂ{3C(-1§CI)3CI‘@J{RdC|§D@§ %OI\MHZAISPIH Hco%'%)é)sne %1lse
cmpumd)_a %5 (MJ Me;V, 267 4, 28&2(2C6HR; or)CIfE) 68,1 (M=CRd15.7 (1C,
LT3 dECH5 it e mhfic A s T e Rz I,
@H§ 1238 @ECO@P@ 12$.5 é@ cm mﬁ@kél@@wpié% ek, (0‘30330 Rire,
@@mlﬁﬂ@ (20, @Hm) 138?’21(:1@@) R#43 (VE, Chrl5s. 52(,163- 0, FlrSQOG;GEB

M= N Exanples 23, 25, 27, 28 R I/ \ N |
RI1aE0. % RO AN ST N R

EXAMPLE 9

Preparation of 2-(2,6-diisopropylphenyl)amino(methyl)methyl-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 LiAIH, (1.95 m1,
1.95 mmol, 1M solution in diethyl ether) in diethyl 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 CHCIl; (3 x 25 ml) and dried over MgSO,. The volatiles were
removed under reduced pressure to give 2-{(2,6-i-Pr,CsH3)NCMeH }-6-(2’-OH-
5’-1-Bu-C¢H3)CsH3N (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 (3¢)

[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
LiAlH, (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).



| R Example 23 (7a): R=M, R =R =H A =
2,6-i-Pr2-C6H3; X =0d; M= Fe Exanple 25 (8a): R =
WORWSBS4I R = H Ar = 2,6-i-Pr2-C6H3; X = O ; péA/ES1005/002479
Exanple 27 (8c): R=R =B = H A =2,6-i-Pr?-06H3;
X=0d4d,; M= Co Exanple 28 (8d): R= M, R' =1t-Bu; Ar

= 2,6-i-Pr2-C6H3; X = Br; M= Co WD 2005/ 095469

PCT/ US2005/ 002479 90 Exarrpl e 24, 26, 29 R NNA R.
(Rmfohd Bc: 428 mak spectmfxardd | H]?b) R = M, R = Ph,

R'=H A = 2, 6-i-Pr2-C6H3: x_ M= Fe Exanple
26 (80): R=M, R=Ph, R = H Ar = 2,6-i-Pr2-CsH3;
X=0C: M= Co Exanple 29 (8¢): R= M; R= R'=

Preparatinp of Conglexesy 2. C6H3: X = Cl: M= Co EXAMPLE 11

rati
[f@-%g@e tyl ?\3 %Jr%ﬁ)le)éaélg}l Orﬁ%/ tlgﬁs Fv)erebcarrheéinOﬁt Pﬂder an, Igoip)here
o yiryi, dkyeen-freeGifogeha)isihQ 6thdddrd Achlehiutechiiiqads dran a&fioged,

. I n_n-but anol was dded to a solution of
Ppre&sﬂzlqvg?fxnﬁBuian?L yverfh iedind deery gepared by flistillathen
OGGII &dﬁﬁﬁ fﬂe%l uh&4 n %oéﬁh ofal 8 ﬁﬂ&sgwéﬁte ﬂu%&gsé'%lt il C

was al I owe 0

e reacti to co
Aldm:ie@hetmmcd Cdl laed neaicwitbout mhy further pmsﬁccaunne fihe ateezd and

SRR APRREE SRS R e 1
nhdsh bRcaf weresbadeMitilg Q%ﬂfdﬁ do%c%}at c?rﬁﬁ;)ete? Q&qthdI(IBgd

under reduced pressure. Yiel 700 ng, 1.4
(mitrobgnzy] deouhwd) as@bmla@vec %aanABIamten 'é]@@@ﬂlolﬁ mOhemmtlﬁuz

it pnf bbefied i e i e 758 SMsh 3o e pibi L

teperatQfeIONC Of leirieAal il gieE Svedd perfdEn@BHR0Bo¢E&Y! the

PCT/ US2005/ 002479
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; RY= Me; Ar = 2,6-i-Pr,-C¢Hs; X = Cl; M = Fe
Example 12 (4b): R!=Ph; R?=Me; Ar = 2,6-i-Pry;-C¢Hs; X = Cl; M = Fe
Example 15 (5a): R' = H; R? = Me; Ar = 2,6-i-Pr,-C¢Hs; X = CI; M = Co
Example 15 (5b): R! = Ph; R? = Me; Ar = 2,6-i-Pr,-C¢Hs; 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¢Hs; X = Cl; M = Ni



91 EXAMPLE 12 Preparation of
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nethoxy, 3' -

y

C)
Q

W@ b@sphHe9 pyri di ne} FeCl2 (4b [00147] Conpound BOGT/AER05/002479
that outlined for 4a enploying Fed 2 (19 ng, O0.15
mmol), Ib (65 ng, 0.15 mmol) and n-butanol as the
solvent. Yield: 88 % (78 ng, 0.13 nmol). Conpl ex 4b:
13 Preparation of
{2-acetyl (2, 6-diisopropyla
pyridi ne} FeCl2 (4c) [0014 WE

‘alogoﬁs doute to that
outlined for 4a enpl oying (51 40 mmol ), 2a
(149 nmy, 0.40 mml) and ﬁibutqn | a8 the s8lvent.
Yield: 66% (132 ng, 0.26 nmol )4 Coxipl 4c: FAB nass
Preparation of
{2-acetyl (2, 6- diisopropylanil) 6- phenyl (2' - hydroxy 3 -
ERGRBM )3 (qey RIdl [

Eﬁg@rﬁ 4 )‘ _dH ;r_e lopr 8ﬁ2\gr§:d
E ] g VJ@}? P%§M| = W@phpt€r 4d:
71 vt H350% CIvMVREN;+.
Emmﬁ@@ (fé @ep]%hzﬁl-oMeof\r 2,6-i-Pry-CeHs; X = Cl; M = Ni
{2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'- nethoxy)
00150] Conmpound 5a was prepared as a green solid
route to that outlined for 4a from
), la (92 ng, 0.23 nmmol) and

prepared as red solid using%an anal ogous route to
Exymples 43,590 47,18021,222 590 [ M +, M O]+  EXAWPLE
as a dark red solid using
spectrum mz 497 [M+, 462 [MO]+. EXAWPLE 14
’S?‘% gg

Enun ' ﬁn%& ‘gﬁ$ &6Rs rdﬁbb4a§kthe
Epym?)msrzg}g’QQﬁzg 5a) WD 2005/ 095469 PCT/ US2005/ 002479

ent . E eld: 34 % (40 ny, 68 nol).

usi ng an anal o
RGoC12 (30 ny,
ut anol as

Example 23 (7a): R =Me, R'=R" = H; Ar = 2,6-i-Pt,- -C¢Hz; X =Cl; M =Fe
Example 25 (8a): R =Me, R'=R" =H; Ar = 2,6-i- Pr-CeHz; X = Cl; M =Co
Example 27 (8¢): R =R'=R" = H; Ar = 2,6-i-Pr,-C¢Hs; X = CI; M= Co
Example 28 (8d): R = Me, R" = t-Bu; Ar = 2,6-i-Pr,- -CsH3; X =Br; M =Co



Conpl ex 5a: FAB mass spectrum mz 480 [MO]+.
Crystals of 5a suitable for single crystal X-ray
waldoSoesat9 on st udy were obtained from a chl or BEDUR2005/002479
solution (Figure 2). EXAMPOE 16 Preparation of
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2
- met hoxy, 3' - phenyl ) - pyridine}CoCl2 (5b) [00151]
Compound 5b was prepared as a green solid using an
Examploddu26, 290ut e to that outlined for 4a enpl oying
CoCl12 (20 ng, 0.15 mml), Ib (71 mg, 0.15 mmol) and
as the solvent. Yield: 89 % (79 ny, 0.13
onpllex 5b: FAB mass spectrum rn/z 556

2, 64di i sopropyl ani | )-6-phenyl (2' - hydroxy) -
\£50) [00152] A solution of 2a (149 ny,
intH (10 mM) was added to a suspension
CbClZ (%2 ng, 0.40 mmol) in thf (5 M) at rt to
forma green solution. After being stirred overnight
at rt the reaction m xture was concentrated and
hexane added to induce precipitation of 5c as a green
solid. The suspension was _stJred overnight,
filtered, washed wth hexajhe (2 x 30 m) and dri ed
under reduced pres 67r% (135 ng, O0.27
nmol ). Conpl ex 5c:
430 [ M 2Cl1] + Crystal s 5
crystal X-ray diffrq —stlydy wefe obtai ned the
sl ow cool i ng of a hot aceton@irlle solution (Figure
T

E)aﬁn 1862 21951 09G4 69 PR /RUS200 GD?G?@g-@@{ﬁW@E\/ILSFe
2@8 nReiMeR' Ph,R"=H; Ar= 261-Pr2(:&22 hgg %
X

phéﬁéi:/ yr| %SQO%OQ)[?%BW[ O%gg??n oun

prepared as a green solid using an anal ogous route to
EXAMPIEtlli ned for 4a enpl oyi ng CoCl2 (29 ng, 0.22
C . as the

e e A 20 i @hpl ex 5d:

Eﬁﬁ&emmzwct rum rri z 543 [ M O ] +.  EXAMPLE 19

[00145] A solution of 1a (673 mg, 1.74 mmol) in n-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/z 512 [M]", 477 [M-CI]".
Crystals of 4a suitable for single crystal X-ray diffraction study were obtained

from a chloroform solution (Figure 1).



Preparation of
{2-acetyl (2, 6-diisopropyl anil)-6-phenyl (2'-nmethoxy)-
w@oosapiaed Nl C12 (6a) [00154] Conpound 6a was pPEPHFEAS/002479
as a brown solid using an &hal ogous route to that
outlined for 4a enploying NNCl12 (30 ng, 0.23 mmol), la
(89 ng, 0.23 mmol) and n-butanol as the sol vent.
Yield: 29 % (35 ng, 68 nol). Conplex 6a: FAB nass
EEA@@PLEHZHYZ 479 [M O]+ EXAWPLE 20 Preparation of
6 g . h

rﬁ@éﬁpgc ' bromh solid u5|ng'an analogous route to
?&at Outllggg for 4a enploying N Cl2 (20 ng, 15
| b @cnopwgld 4howasprapaskq asamd splibusiag eh alaeéogdme route

@X’@*ﬁ.ﬂé@% 5 sniorths FcEo e b5 ki, BB 5E £

iRr@Pahdtz-Bnarf af the solvent.
2- acetyliZ 6-diisop M@ylanil)-6-phenyl(2' - hydr oxy) -
Yipkd: §817e (18 mgo0.d 5¥mald 2005/ 095469 PCT/ US2005/ 002479

OdmbR 4BOF ABHRAUNL 0f: H92 586 ARPY 885 AT @yor own solid

g an anal og d for 4a

enpl oying NW2 (52 ng, 0.40 mmol ), 2a (149 ng, 0.40

mmol ) and n-butanol as the solvent. Yield: 62 % (125

DPYAMPEB 13m0l ). Conpl ex 6¢: FAB mass spectrum mlz 429
|\42C21]+f EXAN?EE 22 Prepar%t%on of

A5 fydr oxy, 3' -
Leh kel Jédlne}NIG 2 (6d) [00157] Conpound 6d was
brown solid using an anal ogous route to
[DBB48] out | | Gadpdumid %awarmépayedm; ANzl Ped(s36id Wging @n 28alogous
and n-butanol as the

1), 2b (1
SGER Hief OWATGRAoT 8 CoBRnE RECT 65 DBeni) gl e B
FAP R ParRRR Gt as WZsoprtat. [ M Q]+ EXAMVPLE 23
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 »-butanol as the solvent.

Yield: 83 % (105 mg, 0.18 mmol).

Complex 4d: FAB mass spectrum: m/z 538 [M-CI]*, 503 [M-2CI]".

EXAMPLE 15
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-methoxy)-
pyridine} CoCl, (5a)




Preparation of
[{2-acetyl (2, 6-diisopropylanil)-6-phenyl (2'-o0x0)-pyrid
WO p@peedsd 2 7a [00158] An oven-dried Schl enk PCEEK2005/002479

equi pped with a nagnetic st2r bar was evacuated and
backfilled with nitrogen. The flask was charged wth

2a (100 ng, 0.27 mol) in thf (10 cm and NaH (20 ng,
0.81 nmol) was added to forma vyellow solution. After
W95 sti r Centpatnd7sh €af mepdréd hs a gleen selat tsiog ambnd egoms

FDieso by H e 57 Som P b0yt SEHbds (G4 e 023,

fhndbl) AH¥8:-b@akd1 a9 heBoXfehf.€ Was concentrated and hexane
added to induce precipitation of

V{@d (N6, 68 PrRD6H3) ) , 6- ( 06HAD) C5H3N} FeCl ] 2 (7a)
ed lid. Th hed with
aﬁé%?ggé%a%%yé%wa’ dﬁe/ f %g(? ﬁﬂn@]ﬁnr \ggﬁce\d\agr Zss\lljmr e.

B{%’%{a}'§5?‘l511's§ﬁ5319 Ford §1ﬁ€ﬂe hQ¥stACRLAPidifFakfo ng X/ \?er@%b@amed

red mcrocrystalline powler. Yiel

ﬁom@ ehherbormGohpioaxFigare HAB mass spectrum nfz 889
[MO]+ 427 [M2 - O]+ WD 2005/ 095469
PCT/ US2005/ 002479 95 EXAMPLE 24 Preparation of

%Wﬁ 2, 6-diisopropylanil)-6-phenyl (2'-o0xo, 3' -phe
Eﬁ/ | ne} FeCl ] (7b) [00159] Corrpound 7b was
, ISioBd alng

i BRati&H 8 2fa€ ; et
paidig Co (5b) 87 mml) FeCl> (37 my, O. 29 ol ). and

th | t_, Yield % (1
s, TocSRETRA Wésg%rsmrai? %ﬁrfe%?s,%m} Wit A gapldgous
HoleGb Jttat oum&ﬁa?e%ﬁéﬁﬁ C@Ul %1 0.15 mmol), 1b (71 mg,

2-acetyl (2,6-diisopropy an|I enyl (2' -'oxo) - pyfid
(i[’ fénbb’@p ol 4@ @@Yentorrpound 8a was prepared as

anal ogous route to that
|ne ?do 72%%@& ng 2a (126 ng, 0.27 mol), NaH
(C&’lﬁplafg,Sb. DA8Imasynpdctruln G2 5§8pvVin@]™.0. 27 mmol ), and t hf
as the solvent. Yield: 80% (108 ng, 0.11 mmol).
Conpl ex 8a: FAB nass spectrum nmfz 895 [M O]+, 430

EXAAPLE 1l7+- Red crystals of 8a suitable for a single
crystal X-ray diffraction study were obtained from

Rmparsﬂi@vmﬁ:@e&dend;(Zcﬁ-diasopmpyhméb-érphbn}'fll(ié -lgalranyi)-on
éy'ﬂd%%r}‘éo@g (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 5¢ 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 5¢: FAB mass spectrum: m/z 465 [M-CI]" 430 [M-2C1]"

Crystals of 5S¢ suitable for single crystal X-ray diffraction study were obtained the

slow cooling of a hot acetonitrile solution (Figure 3).
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Schifenk Th
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EBXAMPLE 20

2- (CHN(2,6-1-Pr2C6H3)) 6- BuC6H30) C5H3N} CoBr ] 2
ILr g 5 1150%3%0py aml) 6-pheny1(2 -rzlethoxy -phen]yl)

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 r-butanol as the solvent.

Yield: 79 % (70 mg, 0.12 mmol).

Complex 6b: FAB mass spectrum: m/z 555 [M-CI]".

EXAMPLE 21
Preparation of {2-acetyl(2,6-diisopropylanil)-6-phenyl(2’-hydroxy)-
pyridine}NiCl, (6¢)




solid. The green suspension was stirred overnight,
filtered, washed with hexane (2 x 30 nl) and dried
wanasndueduced pressure. Yield: 80% (98 ng, O.RAT/ORNF/002479
[00164] Conplex 8d: FAB nma94$ spectrum na/z 1036
[MBr]+. Red crystals of 8d suitable for a single
crystal X-ray diffraction study were obtained from
the slow cooling of a hot acetonitrile solution
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E%NMPLE‘iZiSk contai ning CoCl2 (35 ng, 0.27 nmol) and
stirred at 60 C for 12 h. The reacti on m xture was
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Schl enk test

@’E%ﬁnﬁé&%‘%\ goﬁgzﬁb%wé%%glﬁne reagents used in the
Wdlcyr@r%z(azlﬂ o), 02ShEnekr e Ethyl ene Grade 3.5
ésup lied fromBOC), tol uene EM{'I ed and deoxygenat ed

qdl FAB BassoPestrunggwe afs el -under ni t r ogen,
suppl ied by Fisher) and met hyl al um noxane (MAO, 10%
wt solution in toluene, supplied by Aldrich). EXAMPLE
EKAMBLIﬁ]k‘hk test [00167] The conpl exes 4a and 4c nade

(ﬂ%ﬁ‘Sk was purged W|th et hyl ene and the contents
rred under one bar of ethylene pressure at 25 C
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BB et g St Ta 6P hPBaf i A2fot me
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vacuum_oven ) ) . ) _
yellow solution. After being stirred at 70 °C for 16 h, the reaction mixture was

filtered into a Schlenk flask containing FeCl,(thf), (82 mg, 0.27 mmol) and stirred
at rt for 4 h. The reaction mixture was concentrated and hexane added to induce
precipitation of [{2-(CMeN(2,6-i-Pro,CsH3)),6-(CsH40)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 — CIJ".
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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]*.
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!

x 30 ml) and dried under reduced pressure.

Yield: 80% (98 mg, 0.11 mmol).

[00164] Complex 8d: FAB mass spectrum: m/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).
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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 in toluene, supplied by Aldrich).

EXAMPLE 30 — Schlenk test

[00167] The complexes 4a and 4¢ made in Examples 11 and 14 were
dissolved or suspended in toluene (40 cm®) and MAO 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 in a vacuum oven
at 50 °C.
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Ethylene Parallel Polymerization Reactor (PPRA)

[001 68] The reagents used in the polymerization tests were toluene,
ethylene (polymerization grade) which, were purified by passing through a series
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
Chemnical Company, and a 500 cc column packed with dried SA mole sieves
(Aldrich Chemical Company) and methylaluminoxane (MAO, 10% wt in
toluene), from Albamarle Corporation.

[00169] For analytical testing, polymer sample solutions were prepared by
dissolving in 2,6-di-tert-butyl-4-methylphenol (BHT, 99% purity was purchased
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.

[001770] 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
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[6&972?41 44For ethylene octene copolymers, the wt.% copolymer is determined
via measurement of the methyl deformation band at ~1375 cm™. The peak height
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 external heater for
temperature control, septum inlet regulated supply of nitrogen and ethylene, in a
nitrogen purged glove box. The complexes 4a, 4b, 4¢, 4d, 5d and 6d were
employed inruns 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 MAO (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 ml, 0.2 mM), was injected at process
conditions. Ethylene 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
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Tahle 2PPR39 exalyatiorswith conpéexes daMipdeAd,Sd. anyl 6d40/ 100)
57/ 4b MAO 1577 75 0 45133 6.4 6.37 0.0432 246.472 23.8
(0.4) (40/100) 58/4b MAO 3601 75 3.45 - - 6.37 -
-0.74977 -0.218 (0.4) (40/100). 0.0003 59/4b MAO 3601
75.1 3.45 75445 2.4 6.37 0.0149 37.2442 10.8 (O0.4)
(40/ 100) 60/ 4b MAO 3601 75 3.45 62938 3.0 6.37 0.0144
35.9916 10. 4



(0.4) (40/100) WD 2005/ 095469 PCT/ US2005/ 002479 -103
Run/ Cat Activator' Timel/s T/C P/bar 1ViAwe W % mmol
woiedsthoRed i vityg/ Activity (nol)a (nol/eq.) OeCTMSR2005/002479

nmol / h g/ nmol / h/ bar 61/ 4c MlAé) 3601 39.9 17.2 439232 -
0 0.0969 121.123 7.03 _ (0.8) hn/mm 62/ 4c_MAQ 131

R“%%i‘iﬁ?f‘?’”? 38365 1 PB’*“‘552*§W18§§}4 o ?5?1 ﬁrﬁ% A

Aeddo, A vna 124 40 ‘mmol/h/bar

O]% 3%4 757 0:8)" (Bo7 1%76321647_42: I\%)O é‘fé/z3%99‘?656é/o 187
0 0,,0404 66,7972,6,,46 (0.
(40 2 Wiot %251)09@ okt 298 3m03 Gat 35 ]82% 0 §f
0/ 1@9\)0 66154g MBQ 58 B%8sck0. 3 25807188 @36211131 25.3
@lHA73R80L06593 (0. 8) (80/100) 67/ 7a MAO 1608 40 3. 45
AMFT53YA0 0 B505380 3010.3L4P88I. 4__ (0.04) 0.0400/ 1054 68/ 46.3
((ML\O 3@01@0)40 2 3.45 196172 -. 0 0.0292 72.9972 21.2
5/(1 Ngw)/ 1689 6924cl0NG0EE5 40. 1 03. 48612144063 - 0 455
‘}93)053'; ¥80. 81 101.8 (0. 13% (401 100) 70/ 4c MAQ 73 74,2
6 2 0 %% 6‘.‘)@32@332 984 19090 (BB} ¢¥dF100) 285

7/4 Mé%@ 3%3? LB W S N T L ST Ve

8/2 2551\/12‘\0152%01(@9%) {80/390) 73/ 4c MAQ o275, %2610. 339
(30126401100 0. 0641 2096. 6 203 (0. 4) (40/°100) 741 4c MO

9348 7HMAD 103680 294143 3.490 D6fE96_193D0. 98048753305 4) 156

0410/ 1®0p0)75/ 4c MAO 3601 75.1 3.45 - - 0 0.0039 9.74626
10ptag3 MAO 3601 75 17.2 80625 __ 0 0.0339 42.3608 2.46
(0.8)  (80/100)
11/4a  MAO 3601 75 172 94783 __ 0 0.0279 34.8697 2.02
(0.8)  (80/100)
12/4a  MAO 2657 75 172 54112 __ 0 0.0466 78.9325 4.58
(0.8)  (80/100)
13/42a  MAO 1832 75.1 103 40507 __ 0 0.046 225964 21.9
(0.4)  (40/100)
1442  MAO 1347 751 103 36818 __ 0 0.052 347.444 33.6
(0.4)  (40/100)
1542  MAO 2005 749 103 45172 __ 0 00437 196.13 18.97
(0.4)  (40/100)
16/4a  MAO 3601 75.1 345 __  __ 0 00028 699833 2.03
(0.4)  (40/100)
1742  MAO 3601 75 345 __  __ 0 00031 7.7469 225
(0.4)  (40/100)
18/4a  MAO 3600 74.9 345 41412 __ 0 0029 724915 21.0

(04)  (40/100)
19/42  MAO 3601 75.1 103 60137 5.1 637 0.0196 48.9826  4.746
(0.4)  (40/100)

20/4a  MAO 1542 40 103 214439 0.81 6.37 0.0437 127.552 12.3
(0.8)  (80/100)
21/4a  MAO 3600 40 103 _  __ 637 0.0112 13.9992 1.35
(0.8)  (80/100)
22/4a  MAO 37 401 103 __  __ 637 0.0026 315.875 30.6
(0.8)  (80/100)
23/4a  MAO 3601 40.1 3.45 203176 15 6.37 0.0165 41.2404 12.0
(0.4)  (40/100)
24/42  MAO 3601 40 345 .  __ 637 0.0034 84975 2.47
(0.4)  (40/100)
25/4a MAO 3601 40 345 __  __ 637 0.0035 8.74745 2.54

(0.4)  (40/100)
26/42  MAO 1940 74.9 103 47280 5.1 6.37 0.0508 235.637 22.8
(0.4)  (40/100)

27/4a  MAO __  __ 0 637 __ #DIV/O!  #DIV/O!
(0.4)  (40/100)
28/4a  MAO 3600 75.1 345 __  __ 637 0.0002 0.49995 0.145
(0.4)  (40/100)
29/4a MAO 3601 75.1 345 __  __ 637 0.0043 10.748 3.12

0.4)  (40/100)
30/4a  MAO 3600 75 345 66116 2.2 637 0.0107 26.7466 7.76
(0.4)  (40/100)




(0.4) (40/100) 76/4c MAO 3600 75 3.45 - - 0 0.0041
10. 2488 2.97 ~(0.4) (40/100) 77/4c MAO 1002 75.1 3.45
W6 286H95460 0. 0522 468.867 136 (0.4) (40/100) PEIAS20M@M2479
70 39.8 10. 3 4-3779 5.0 6.37 2271 14588.9 1411

mmmmmm

44 ( 5
f?;é;% Eanba s D el bol
&

A 0151§ 04049) (AD/ A5 82/ 4c YAQ 14)36574 Q63 45335
(:bQ467 oﬂo 8 6.37 0.0583 506.374 147.0 (0.4) (40/100)

BAb4c MA@ 14658 4@0.:8. 4 18810 1.1 60370.0370558.1342. 8GH47
©%)5 (80000)) (40/100) 84/4c MAO 396 74.9 10.3 35439 11
3/487 OMDSR32 M323.486 12B 298¥02) 40/ 000)0385/ Wd.1NAO 6101
@P8) 1 §89/180)39389 2.7 6.37 0.0509 751.082 72.6 §o.4)

3&&9/ 10M;4086/ 4 M 66%3 751809 369580 4. 040680 FHA0F340481 426

R R R

)
4C 3 7 . 1 1.7 6 37 8.72

gﬁ% @° SIS 18 TR et o0 ShR30EE. 722y

57 6LE 261 9969 748968 ) (406100moMBozss  1ne
@005/ QBRAS9 PCT/ US2005/ 002479 - 104 Run/ Cat Activator'
3Piane/ sSMROC Pidbar 40nve3 ¥ % nol  Yiel do Acxaogi t2pgAa3s 5.87
@B i vi4os00)(nol Yaf' (nol/eq.) Oct COct mmol / h

Aol MAChar3609074d VRO 188® 40-17. 9 44462 37738 0. 0983

Gy, 469199 5
41/4b°  MAO 73602 751 172 __ 0 0.0144 17.9922 1.04
(0.8)  (80/100)
42/4p  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
(0.4)  (40/100)
44/4p  MAO 931 751 103 31831 _ 0 0.0503 486371 47.0
(0.4)  (40/100)
45/4p  MAO 1186 75 103 35202 _ 0 0.0486 368.806 35.7
(04)  (40/100)
46/4b  MAO 3601 75.1 345 __  __ 0 0.0018 4.49924 1.31
(0.4)  (40/100)
47/4p  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 58.4

(0.4)  (40/100)
49/4b  MAO 2166 40.1 103 210963 1.6 637 0.047 97.6639 9.45
(0.8)  (80/100)

50/4b  MAO 3600 40.1 103 __  __ 637 0.0058 7.24909 0.70
(0.8)  (80/100)
51/4b  MAO 1179 40.1 103 164073 2.1 637 0.0414 158.031 15.3
(0.8)  (80/100)
52/4b  MAO 3601 40 345 O 2.1 637 02441 610.091 177
(0.4)  (40/100)
53/4b  MAO 3601 399 345 __  __ 637 0.0016 3.99876 1.16
(0.4)  (40/100)
54/4b  MAO 3600 399 345 __  __. 637 0.005] 12.7483 3.70

(04)  (40/100)

55/4b  MAO 1556 74.8 103 42989.6 64 637 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 64 637 0.0432 246.472 23.8
(0.4)  (40/100)

58/4b  MAO 3601 75 345 __  __ 637 - -0.74977  -0218
(0.4)  (40/100) 0.0003 :
59/4b  MAO 3601 75.1 345 75445 24 637 0.0149 37.2442 10.8
(0.4)  (40/100)

60/4b  MAO 3601 75 3.45 62938 3.0 637 00144 359916 10.4

(0.4)  (40/100)




(0.8) (80/100) 91/4d MAO 547 40.6 17.2 100968 - 0
0.3361 2764.74 160 (0.8) (80/100) 92/4d MAO 1127 40.1
WQZ03/0858759 0 0.3169 1265.49 73.4 (0.8) (80/ POD)S2005/002479

93/ 4d MAO 900 40.1 10. 3 34473 0 0. 0418 208. 961 20 2
(0_8) (80/100) 94/ 4d 10.3 64093 -

B Stiyators Tihels, 17C i / i

(um §3§1§ t'sl’%%r 0‘%6%875 M—baFS)T'E‘%O/ ﬁ}f) ”g‘@ﬂ%e W"G% 39‘\;51V/ht;/bar
82685~ vv;

g@gm(%ﬁﬁaﬁ?ﬁ?g T 00 o BB e o 28, 3

Qed) 0AQ 10Q3; 97 4d MAO3ERY 40 1 3 45533102645 0 1100
0.8934%80860)2454 25.0 (0.4) (40/100) 98/4d MAO 1236 40
63/445 190082 124 Q0.0562240%324 119 (0. dl6164043809) 975
@) 4d (SWAM)B97 75.1 17.2 62318 - 0 0.1096 549.906 31.9
q40c8) MBO 1007221099 4d0.MAEB3BO0 75 17P. 20.083686179720  6.46
@:30601807180)8617 4. 40 g %) §80/ 100) 101/ 4d MAO 260 75

/7402 2% 04994 183586949 194. 9 O( 00-323 (&U71H0) 61!

Z%%b"‘ 5% Toa%umasie 12 LRt el

gﬁgl? 0,’?@ 5 béé)g24‘)é)4é%gﬁgg)5%04/ gd4;MA &%ﬁgo{ﬁﬁ e/ a4

5 %065402- 305019051 12. 7469 $0269 74dd74) 212
049/ 1@@)10@06/ 4d MAO 3600 75 3.45 - - 0 0.0045 11.2499

B3/426 MAO4) (340/ 1Q0) 31072 44106 AQ 3600 760582 3380H8192793801-8
©-4D. 08BU0®5. 2328 27.6

70/4c  MAO 73 742 172 26460 _ 0 05325 32897.4 1909
(0.8)  (80/100)
71/4c  MAO 3600 75 172 112336 _. 0 0.0426 53.2472 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 00641 2096.6 203
(0.4)  (40/100)
74/4c  MAO 278 749 103 29473 _ 0 0.059 1931.93 187
(04)  (40/100)
75/4c  MAO 3601 751 345 . __ 0 0.0039 9.74626 2.83
(0.4)  (40/100)
76/4c  MAO 3600 75 345 __  __ 0 0.0041 10.2488 2.97
(0.4)  (40/100)
77/4c  MAO 1002 75.1 345 51265 __. 0 0.0522 468.867 136

(04)  (40/100)
78/4c  MAO 70 398 103 43779 5.0 637 02271 14588.9 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 4.0 637 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 506.374 147.0
(04)  (40/100)

83/4c  MAO 1465 40 345 188109 1.1 637 0.0558 342.867 99.5
(0.4)  (40/100)

84/4c  MAO 396 749 103 35439 11 637 0.0582 1323.66 128
(04)  (40/100)

85/4c  MAO 610 75.1 103 39389 27 637 0.0509 751.082 72.6
(0.4)  (40/100)

86/4c  MAO 661 751 0 36958 4.4 637 0.0481 655234 63.4
(0.4)  (40/100)

87/4c  MAO 3601 75.1 345 __.  __ 637 - -0.74979  -0.218
(0.4)  (40/100) 0.0003

88/4c  MAO 3601 75 345 123007 1.7 637 0.0355 88.7212 25.7
(0.4)  (40/100)

89/4c  MAO 3600 75 345 122888 1.9 637 0.0108 26.9969 7.83
(0.4)  (40/100)




(0.4) (40/100) 108/4d MAO 560 40 10.3 149627 1.7 6.37
0.0532 427.553 41.4 (0.8) (80/100) 109/4d MAO 3601 40
WQQ0@G/095469 6. 37 0.0107 13.3723 1.29 (0.8) (80/ LODNS2005/002479
110/ 4d MAO 373 40.1 10.3 123533 2.7 6.37 0.0722 871. 84

]Z%q "( Anmt‘%’h ggmmo%/bar

Sﬂ% i N7 |vi‘Ao fg&l Kl i f’gs%%ﬁ8 261482 37 155

- 3837 7206 169 4hod40/ 100) o11444d MY @83 160
8)9 1/18048273 4.0 6.37 0.0495 652.747 63.1 Z
5(244})/ 10@1)A0115111@d MAD 1%65 284159 10. 3 D6508168. 726549"37 73.4
(.9)49280380). 05 36.8 (0.4) (40/100) 116/4d MAO 1682 75
B/496218AD 8 G0B7 401 0403 28%13329-25. % (.0414) 2q8461 100)20.2
0187/ 4E8OWRO 3600 75 3.45 -  6.37 - -0.24997 -0.0725
46“4)@%&@10@74 0460010£18948%B Mro 3600 FE12 315486 - - 305

9 (40/ 100) 119/ 4d_MAO
% i@ % 3502 800180 bRsRL S ado hodd 2 2187%) 268
/1 5/ 95462 R 82005/ 02 ;

| %ﬁ&tﬁ@?oﬁ T.‘”rﬁ%/ S Brbar Ve Wl vi &P

| Vi W@ AsdobVisby 3(4nali)db (m)I /@q éo@tsc@ﬁjzz mm'zél?
@amokdohbbar 120/ 5d MAO 1113 39.9 17.2 _ - 0043

BHUI3BOBAD, 0112360. 8) 686/ 100B2121/ 5d 0MMJ)5M74450243 17.129

(0051084041000 0. 298 1795.9 104 (0.8) (80/100) 122/5d MAO

B 40MAOL7. 397619421720 @318B33—995.0630.HP6 8549.906 31.9
(0.8)  (80/100)

100/4d  MAO 3600 75 172 133644 _ 0 0.0607 75.8617 4.40
(0.8)  (80/100)
101/4d MAO 260 75 172 32656 _. 0 0.194 335821 194.9
(0.8)  (80/100)
10244  MAO 292 75 . 103 37395 __ 0 00526 1618.68 156.6
(0.4)  (40/100)
103/4d MAO 446 75 103 41474 __ 0 00547 1103.64 107
(04)  (40/100)
104/4d  MAO 544 751 103 43217 _. 0 00512 846.841 81.9
(0.4)  (40/100)
105/4d MAO 3601 75 3.45 __  __ 0 00051 127479 3.70
(0.4)  (40/100)
106/4d MAO 3600 75 3.45 __  __ 0 00045 11.2499 3.26
(0.4)  (40/100)
10740  MAO 3601 75.1 3.45 92793 __ 0 0.0381 952328 27.6

(0.4)  (40/100)
108/4d MAO 560 40 10.3 149627 1.7 6.37 0.0532 427.553 41.4
(0.8)  (80/100)

109/4d MAO 3601 40 103 _  __ 637 0.0107 133723 1.29
(0.8)  (80/100)
110/4d  MAO 373 40.1 10.3 123533 27 637 0.0722 871.84 84.3
(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 3.45 198224 1.1 637 0.0608 503.538 146

(0.4)  (40/100)
113/4d  MAO 1901 40.1 3.45 198591 1.1 637 0.0529 250.383 72.7
(0.4)  (40/100)

114/4d  MAO 683 749 10.3 48273 4.0 637 0.0495 652.747 63.1
(0.4)  (40/100)

11544 MAO 1165 749 10.3 56500 3.7 637 0.0492 380.05 36.8
(0.4)  (40/100)

116/4d MAO 1682 75 O 66218 2.8 637 0.0493 263.729 25.5
(0.4)  (40/100)

11740  MAO 3600 75 345 __  __ 637 -  -024997  -0.0725
(0.4)  (40/100) 0.0001

118/4d  MAO 3600 75.1 345 __  __ 637 0.008 19.9984 5.80
(04)  (40/100)

119/4d  MAO 3600 749 345 __  __ 637 0.0066 16.499 4.79

(0.4)  (40/100)




(0.8) (80/100) 123/5d MAO 669 40 10.3 - 0 0.0021

14.1163 1.37 (0.8) (80/100) 124/5d MAO 194 40.5 10.3
w@286H95460 0. 1266 2937.81 284 (0.8) (80/100) eeBMUS05/002479
I\/AO 623 40. 3 10 3--00. 008 47.6879 4.61 (0.8)

ctivity
mol/h/bar

() 01

A)
{-46/-180) 1
IZX(SHU é:a 2{5’05”\’ o h2 oy 101—482”23051ZB 163'%’59 Lot
A0 10ho 129450 MAO 36911055051 7. 2 45609 7950 399681 14
88 09%010by 94 (0.8) (80/100) 130/ 5d MAO 3601 75 17. 2%
122/50 0.M0AB2 34299863 0123 141048) _( 80/ 3 00)183531995¢3 MAO 1P
(@8 17(8@1®%4188 - 0 0.1394 872.887 50.7 (0.8) (80/100)
12368/ 5AMAMAO 20639 7&. 914.9. 3 64632-. - © 0.003714168. 1 1637
©-8). 4)B¢HY) 100) 133/5d MAO 3601 75.1 10.3 53310 - 0
126/5626 22’@1 6041 1Q-9. 4936640/+200)0 134P®d 2RKB1360128#5

3%281 Y 5laZ" T2 0 o 2pdle doeiy ae

4 003,136/ 5d MAO 36
12 d?%@& 0)o 8 4‘?0 %)4} (407100 0. o‘gog%%wlé%ﬂmo 3550
12? d3. 42A0 - 368010. 3996338. 9993 6. 96 { Oo4hho7( 4P143P0) 196
(038) Sdo/MBO 422 401 10.3 78331 2.1 6. 57 0. 0485 517. 303
12840 MAO 8) 30B0/4000)32392580MAO 1640 40340181482~ 6. %
(@400270/OR047 0. 716

129/5d MAO 3601 75 172 45509 __ 0 0.0681 85.0917 4.94
(0.8)  (80/100)

130/5d MAO 3601 75 172 _  __ 0 0.0032 3.99863 0.23
(0.8)  (80/100)

131/5d  MAO 719 75 172 34188 __ 0 0.1394 872.887 50.7
(0.8)  (80/100)

132/5d  MAO 2139 749 103 64632 _ 0 0.0371 156.1 15.1
(0.4)  (40/100)

133/5d  MAO 3601 751 103 53310 _ 0 0.0265 662261 6.41
(0.4)  (40/100)

134/5d MAO 3601 75 103 55615 __ 0O 0.0207 51.732 5.00
(04)  (40/100)

135/5d  MAO 3601 75 345 __  __ 0 - -0.74988  -0.218
(0.4)  (40/100) 0.0003

136/5d  MAO 3601 75 345 _  _ 0 - -0.74988  -0.218
(0.4)  (40/100) 0.0003

13754  MAO 3600 75 345 __  __ 0 0.009 23.9993 6.96

(0.4)  (40/100)
138/5d MAO 422 40.1 103 78331 2.1 6.37 0.0485 517.303 50.0
(0.8)  (80/100)
139/5d  MAO 1641 40 103 _.  __ 637 0.0027 7.4047 0.716
(0.8)  (80/100)
140/5d  MAO 273 399 103 85760 2.7 6.37 0.0546 899.374 87.0
(0.8)  (80/100)
141/5d  MAO 3601 40.1 345 _  __. 637 0.0018 4.49859 1.31
(0.4)  (40/100)
142/5d  MAO 1531 40.1 3.45 173593 13  6.37 0.0499 293.386 85.1
(0.4)  (40/100)
143/5d  MAO 3552 40.1 3.45 213602 12 6.37 0.0415 105.147 30.5
(04)  (40/100)
144/5d  MAO 3601 749 103 75489 4.5 637 0.0203 50.7373 4.91
(0.4)  (40/100)
145/5d  MAO 3600 75 103 71002 2.6 637 0.0206 51.4973 4.98
(04)  (40/100)

146/5d  MAO 3602 75 0 . 637 0.009% 23.9894 2.32
(0.4)  (40/100)

147/5d  MAO 3600 75.1 345 __  __ 637 -  -0.99991  -0.290
(0.4)  (40/100) 0.0004

148/5d  MAO 3601 751 3.45 __  __ 637 0.0025 624908 1.81
(0.4)  (40/100)

149/5d  MAO 3601 75 3.45 __  __ 637 0.002 4.99917 1.45

(0.4)  (40/100)




(0.8) (80/100) 140/5d MAO 273 39.9' 10.3 85760 2.7
6.37 0.0546 899.374 87.0 (0.8) (80/100) 141/5d MAO

wQOa0m/a6d 3.45 - - 6.37 0.0018 4.49859 1.31 POTAR2005/002479

(40/ 100) 142/ 5d MAO 1531 40. 1 g 45 173593 1.3 6. 37
(o AR 100) 143/ Bd_MAQ 3552

ivity

T3 My 04 ‘ﬁ‘?ldeﬁc“s“yg{ L
0 l

©5,020358) D, 4)—(407100) 13984 AT 36005
1514 3 b 236 6037 @7@293519551 4973 4. 98s61( 9‘76@75 17
@%0/ 180046/ 5d MAO 3602 75 0 - - 6.37 0.0096 23.98
152682 MAD 4) 61240/40Q0) 1127”6018 MAQ. 3600 24k 37A4B5- - 103
(®3)37 (80/100) 99991 -0.290 (0.4) (40/100) 0.0004 148/5d
15§60 36090 7514113, 45 - 103 6. 37 0. 0025 6. 2H0G8 44601  ( 0.44)
( &00/ ﬂ% 00149/ 5d MAO 3601 75 3.45 - - 6.37 0.002

15 /6 5‘55(doé) %‘b/ BE? Wo- 2005/ 09666G53.607 632

4 Run/ Cat Actjv Ti ms/s T/ oC
/%m'rgl2 YledActlvrtyg/ AQQVH 3.6

(
) t Gt nmmol/hy g
156/ B0/ 2@40 g{@ ffgql)f%- =0 0 004*31)2 igéd%% 4.93
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10.3 97895 3.0 6.37 0.0289 109.676 10.61

EBOMAO)ES 8SYaBRT- MAO 3600 40 3.45 - - 6. 37 o 0015
%6(71473F7 1. QPnile 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.
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(40/100) 174/6d MAO 3601 7§810.3 61954 5.8 6.37 0.023

57.481 5.56 (0.4) (40/100) 175/6d MAO 3601 75 10.3 -

- 6.37 0.0097 24.2427 2.34 (0.4) (40/100) 176/6d MAO
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edoheYl is slependghtlylir Groupr, &f 60heS, Rol9, arrl lanetal;

er ni unt of .ethyl ene had been consuned (20
%gc?%?ﬁs lg%éﬁlg?lg[ﬁpa EORE T BN uene sol vent,
atiby| 2oe3( 50- 250 psig), octene (6.37 mMmmol ), reaction

guenched with 5 nol % Oxygen in Argon after the total
dir bes Srfngf one hour or a predeternined anount of

S S5 D SSUE 0 i i e
Betdedno My byo GRfOgah atbdh ant onédiydah atbnyiwieré:he
8 R oo, L -

[2,6- (2", OincdBECHBN 2GHAMFRGE? coml exes  and RO

as activator. 0174] W certali representative
embodfirent theartberdetregensitdmavie alweptmal agdroyn to il |l ustrate
killed artisans

the ingventi,on, jt. will be apparent. to

t hat b oH%e deﬁﬁﬁlégmag%ge&ﬁgorﬁfléé’ﬁ&d@%’ gyl f¥%8m t hose

di scl gsed it dehirsl @RPEANCASHOT dBRYedIEd PPAE terthihNUKycen atom
departing fromthis invention's scope, which the

Hpperthe pasiiansoidbe prediny] ome7ER agrbur hawde ghiaast tsvo carbon
LSk, Pr ocedures, priority docunents, and other

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 C3-Csg
hydrocarbyl or one hydrogen or substituted with one C;-Cso hydrocarbyl and one
hydrogen atom or two hydrocarbyls wherein at least one hydrocarbyl is a C3-Csg
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;



cited docunents are fully incorporated by reference to

the extent that this material 1is consistent with this
wa@p@siopiseat i on and for all jurisdictions in whPChus20$1002479

incorporation is permtted [00176] Certain features

of the present invention are described in terns of a

set of nunerical upper |limts and a set of nunerical

lower limts. This specification discloses all ranges

d0r el ihdepaidentlp Bmadanioniofigadgse |imts. All

conbi nations of these limts are within the scope of

whelihokht i on unl ess otherwise indicated. WD

%%015&0%9%§9 PCT/ US2005/ 002479 108 CLAIMS 1. A

ransition netal catalyst conpound represented by the

gaeh Mg inddpbddéill¥, avhestealnbidestete ligansd thaidisgwadedtd M by two

Goup 4, 5 6, 7, 8, 9, 10, or 11 netal; each Xis

NFQeFEHAE: V'S nonoani onic i gand, wisl,2or3, z is 1

or 2;1pand ALY the hitrogb SERROAGetiinaPatbeyt ral , mono-

or di-anionic tridentate ligand that is bonded to M

by tw) ni t thegdirer aitorgsn abeman e costyal@fPat om  where: a)

one of, the_nitrogen ato S a_term . b) the
oxyge%) at omeicgmégt“étf?ﬁeﬂa? ORI RRTLE atpﬁghgﬁ%glgé’ni trogen
atom ip a gRNEdndal altFenditohhes eontdeadd 1 tieo gemind] aritrogen
is part of a pyr_i_digﬁyl ring,. elZ] the central ni,tlro%;;gqr;f
atoomat enecorfimepeséiion of hRePYRYIRYHERE ¥id § &R0 Bivingat [iggt two
or%ho BO%iti on of the pyridinyl ring via a group
HEVPhE &> | east two carbon atons, f) the central .
ni trogen atiemther oohnecsRnt of theepyradylririvg isnsubstigesd with a
atom at the other ortho sitian_of the i nyl, ri
groapdeRyesmEdhy tha dorgpuls eggfctf%' 5Re FPEISH g%lci‘rﬁ 1s %‘f‘%ﬁ?@gﬂﬂy
1. el it atomis substituted with one C3-Cso
Aot B R

rocar e hydrogen or substituted with one
C3- C56) hydtlzc detpyihalamiregen gy ogeﬁulgﬂtmq:cbrwttho one Cs-Csg

hydr ocar byl rein at |e ong, hydr ryl, |

B eSOV s HRBYAED oL PR AN T HE Sy kBBl apd one
h$dieeRde@nt & FVPhirbELHERWE@EROL 184sPBRe hydrocarbyl is a C3-Csp
hydrocarbyl.

3. The transition 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;



or one carbon atom and one hydrogen atom to give a
neutral donor or one carbon atomto forma
WORWsAHgIsodNi ¢ donor. 2. A transition netal catBtEE2005/002479

conmpound represented by thelof ormul a: [ LMXW Z wher ei n:

each Mis independently, a Goup 4, 5, 6, 7, 8, 9, 10,

or 11 netal; WD 2005/095469 PCT/ US2005/ 002479 109

each X is independently a nonoanionic |igand,

W shifoged, z is 1 or 2; and each L is, independently,
neutral bidentate Ilgand that is bonded to Mby two
t5rB9géR™at oms, where: 1) one of the nitrogen atoms is

.atomis a

%g%}?jffg%' Q%egﬁ h@éﬁﬂyf hea%gﬁtc ?ﬁﬁ(ilet%ag%gn at’ omis part of

aNkaandyl ring, 4) t he central nltrogen atomis

n(nedtothe m.nal ni tomat() t ho
ringrSpEN g A Ry ¢ byt SrhtRed hgfragerbyl, a
mggghﬁ@QOa@gg@@meghgggmb the other ortho position

of the pyrlqyl ring is substituted with a group

éqzhr dseme R bip, tindepeodentlya a- mﬂchem R, hywiocasibpl, eacslubmtuted

| C1 k 6
SRR B ARl Bty 8 Biprebmgy o
h()’giﬁtm&éﬂ}tfn@éy@lﬁ%r PYBCOEIRYIPS seudistet t ut ed with one

sdracar byl and one hydrogen atom or two

ﬁ%h &arl%yﬁ?s Wheldppengdentlys o5 thyshessny i dydrdsgibyi.sa gubstituted
falo b DYHRGAHRN or Bsublliidd gagté&rbgﬁ of B bt} Yiby join
ltmtmednf(mh d)grycﬂlhe)rbowm.n@sﬁuctuﬂ@ /IR OL~)m R4 N
gg@h\/\k‘s is, independently, a hydrogen, a C; to Csyp hydrocarbyl or a C; to Csq
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

misQOorl.

4, The transition metal catalyst compound of claim 1 wherein the compound

is represented by the formula:

wherein



R5 NR6 R7 wherein Mis a group 4, 5, 6, 7, 8, 9, 10,
or 11 transition netal; WO 2005/ 095469
wWEONs0826005/ 002479 110 N is nitrogen; O i s ORYLER2005/002479
each X is, independently, &1 anionic nonodentate
ligand;, wis 1, 2 or 3; each Ris, independently, a
hydr ogen, a hydrocarbyl, a substituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl; each R and
R2 is s groupdie pehde Rt 9.,y10, ar By drangition neethlydr ocar byl , a
iﬂbstltuted hydrocar byl , a hal ocarbyl, or a
BAPf%d hal ocarbyl, or independently, may join

e g&lto forma cycllc or polycyclic ring
strucfure; each R3, R4, R5, is, independently, a

legehr ¥garindepehdaitlycan myidnicamendrieniateitieahd; hydr ocar byl , a
hal 2rb§, or a substituted hal ocarbyl, or
iy ntl y, may join together to forma cyclic or

ety R/ChIE RPi mg 1§&éﬁéﬁ&dﬁﬂ%¢ £a5/:dRenl % hyﬂfiﬁ%@ﬂ e@ts'uusmuted
a hydrogen, C50 hydrocarbyl or a
hafoeanbyy|a haé%c@rbyﬂmn assubsigetpé halenatby!l, oanrr@appmrlb,ymaywm

BRUR I P B B atie Rnd RGN oLt 21 T gana

eastd®d, RS, W>, aﬁ]dmdejbé&ﬁéﬁtly, 4. hyldregdd, andlytitqearbyet &lsubstituted
%atalyst conpound of claim 1l wherein the conpound is

¥pios et @chaRratyd oy sstituteg halpcabyl, pmindapendepsly vimay join
fc%eﬁﬁ:r B form a cyclic or polycyclic ring structure;
each R® is, independently, a hydrogen, a C; to Csp hydrocarbyl or a C3 to Cs
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

misO0, 1 or2.

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;



wher ei n WD 2005/ 095469 PCT/ US2005/ 002479 111 Mis a

group 4, 5, 6, 7, 8, 9, 10, or 11 transition netal; N
WO 2008i003469en; Q i s oxygen; each X is, independe®il/U§2005602479

ani oni ¢ nonodentate ligandii2 wis 1, 2 or 3; each Rl

and R2 is, independently, a hydrogen, a hydrocarbyl, a

substituted hydrocarbyl, a halocarbyl, or a

substituted hal ocarbyl, or independently, may join

tOdebkeent o forma cyclic or polycyclic ring

structure;.each R3, R4, R5§,..is, indepepdently,

Pl oders. WARRIGELY i hyafidenbrTiRGRRaL Ayt b dprrocarbyl,

higl| @G@5Ydubstiiited halkathdiut ed hal ocarbyl, or _

|ndepepdentl , may join "together to forma cyclic or

pesich chc land RZIVIiﬁg igdependentdy, eabydrRgen, s3 hyddepenydient supstituted

eGP 2 bty o8 SPHULBa ey & iFRieDic By ey join
atogethst to tfbine 8l cPIRISCHIIPY clic dingakRemkdy! ., or a

substituted hal ocarbyl; L' is a neutral |igand bonded
t@MRand’, B do, independersly, phiydiogeasi ¢ iloidronartsll, a substituted

G co of claim1 er el he .c oun iS ..
FRoc i CERRGURAop B b ity Rl 1% s5ER30R R iy oin
Nofethbivh fork & &ydR3 orpdRdcycRE ridg sBhctbgrein  each Mis,

i ndepgndent|y, a ?roup 4, 5 6, 7, 8 9, 10, or 11
t535R  t ISomdgRendently Ne by dFpgep o g &rs; toviBsbdeerulsor a Cs to Cso
AGT4 532051002479

and each R’ is, indepenndently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl.

6. The transition 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;

N is nitrogen;

O is oxygen;

each X is, independently, an anionic monodentate ligand;

wis 1,2 or3;



112 0 is oxygen; each X is, independently, a hydride,

hydr ocar byl , substituted hydrocarbyl, hal ocarbyl,
wa@wspi4ed ed hal ocarbyl; each RL and R2 is, PCT/US2005/002479

i ndependently, a hydrogen, 18 hydrocarbyl, a

substituted hydrocarbyl, a halocarbyl, or a

substituted hal ocarbyl, or independently, may join

together to forma cyclic or polycyclic ring

stchR is) idepemiehtl ;R3a hijdrogkb, a hgdrocateh armidstitied My drocarbyl, a

hydr ogen, a droc |,. g substituted hydrocarbyl, a

P%%ﬁb%%s“gyt“&t%‘ﬁ%gg?%rhﬁed hal ocar byl , or

éoderRendank? Ys, MR¥kpbAddhily! QIBTMBEeA, Oa F IO Clal Suif;

pol ycyclic ri%g stPEcturg; eagh E%’i%,ﬁgndep nﬁgn§F§?UHed

hydigchrioy]em halaca@B yi,or@@ibitytuteddeal dtnarbydy omin@8penden@l) may join

hal ocar byl ; and. and each . R7.is, independently, a

W@ﬁ%@@QB%§P?C§g§ﬁBEP? ﬁ?%ﬁrﬁ§5?%E§Fﬁyl, a hal ocar byl ,

&chaRSURS! R Ul ednAdicaaaitiy!a ndrokbs, br BpEbidON, Behdktituted

cat al yst conmpound of clai'm 2 wherein the conpound 1is

hedseensierlt elalbgarblyb drar sabbtituted-laloqaebykaoRndépendently, May join

bR Groly KR Y pordendiFhR dhathi® 2\ SR Fhogen: o
¢ash RY e Mudepacienyl 9, hyddelepeadentd s, APdRVAGRI 6r a C; to Cs,
mpnodentate ligand; ws 1,2or3; WO 2005/ 095469

afy3p05/ 002479 113 each Ris, i ndependently, a
BRI ko VB OARERS o
or a substituted halocarbyl; |
each R® is, independently, a hydrogen, a C; to Cso hydrocarbyl or a C3 to Csg
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 formula:

wherein

M is a group 4, 5,6,7,8,9, 10, or 11 transition metal;



each R and R2 is, independently, a hydrogen, a
hydr ocarbyl, a substituted hydrocarbyl, a hal ocarbyl,
wW@r008/03u4bst i t ut ed hal ocarbyl, or independent!| yPCTES2005/002479

join together to forma cyelic or polycyclic ring

structure; each R3, R4, R5, is, independently, a

hydr ogen, a hydrocarbyl, a substituted hydrocarbyl, a

hal ocarbyl, or a substituted hal ocarbyl, or

N isdgpegaent |y, may join together to forma cyclic or

(golycyclic ring structure; each R6 is, independently,
I%Wﬁﬁﬁﬁen a C3 to C50 hydrocarbyl or a C3 to C50

r a hydrocar byl ,
a su gtllﬁfa{ét ngl ﬁ%?ﬁ?ﬁﬁ’%‘ﬁ ngﬁ aqaggg%yq or a
\&ubsﬂhmﬂted halocarbyl each R8 is, |ndependently, a
d c50, hyd I C50
A doary 1T dchrrdenhd paiien y2 hydostoyl g sybstituted

}ﬁfﬂﬁ)cbrby'l Sa l@al@@éﬂ)fllalor bisgeaiduiled rlllg.ﬁféaltb?l N iftfdendently, may join
. transition netal catalyst conpoun

t@gethetrao fﬁorm W%‘cl@q or ndiycycbopiogstiuctuss;r epr esent ed by t he

eﬁ%g}g :Kleﬁg' :}{SI\’/I }-3)2 ilgf’eaprg#ﬂh? ag.ily%ogR% ‘ é@yg‘oc%}f ,5?(,5'5;} stituted
Hydpdeattiyl, Qﬁhé‘[@t:ﬁbyl W62 20051038 4R RGY, @21%5@:1%?—1&? 9may join

14 Nis nitrogen;, Ois_oxygen; each X |
tpgrisrda darm pgyclimorpalypichc FpssHEeES e | | gand

each RS is, independently, a hydrogen, a C; to Cso hydrocarbyl or a C3 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 Cso hydrocarbyl or a C; to Csg
halocarbyl;

xis 1,2, 3 or4;

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

mis 0, 1 or2.

8. The transition metal catalyst compound of claim 1 wherein the compound

is represented by the formula:



wis 1,20r3; each RlL and R2 is, independently, a
hydr ogen, a hydrocarbyl, a substituted hydrocarbyl, a
whadosogwbyl , or a substituted hal ocarbyl, or PCT/US2005/002479
i ndependently, may join tbgether to forma cyclic or
polycyclic ring structure; each R3, R4, R5, is,
i ndependently, a hydrogen, a hydrocarbyl, a
substituted hydrocarbyl, a halocarbyl, or a
substituted hal oggt byl, or independently, may join
t oget her RS formya cyclic or polycyclic ring
structdre; i's, independently, a hydrogen, a C3
or a C3 to C50 hal ocarbyl; each R7
dent |y, hydroc§ 2¥ a substituted
hydr o \\ a hal ocaMNyyl ,«~'of"a substituted
Nach—R&—rs—h&n\ggendently a hydrogen, a
in

C3 to\C50 dr ocar byl X} 0 C50 hal ocarbyl; x is
, 4; ependently, a
hydrgparbyl tituted hydrocarbyl, a hal ocarbyl,
or a Subsgti e halocarbyl and L' is a neutra

| i gand bpR¥eds oW, and nlsO,lorZ. 8. The transition
net al catal yst co%%ound of claim1l wherein the
compound *is f¥presented by the formula: WO

2005/ 095469 PCT/ US2005/ 002479 115 R1 R2 R3I R4/ N
(XYw R5 (RBN\R7 x wherein Mis a group 4, 5 or 6
wheaeigi ti on metal; Nis nitrogen; Ois oxygen

each

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

N is nitrogen;

O is oxygen;

each X is, independently, an anionic monodentate ligand;

wis 1,2 or3;

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, 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 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 C; to Cs¢ hydrocarbyl or a C; to Csq
halocarbyl,

xis1,2,3 or4;

L' is a neutral ligand bonded to M; and

mis0,1or2.



each X is, independently, an anionic nonodentate

ligand; wsl,20r3; each Rl and R2 i s, independently,
w@20vgaesagen, a hydrocarbyl, a substituted hydPCUERIDY$/002479

a hal ocarbyl, or a substittwéed hal ocarbyl, or

i ndependently, may join together to forma cyclic or

pol ycyclic ring structure; each R3, R4, R5, is,

i ndependently, a hydrogen, a hydrocarbyl, a

% ubst Theutrelsitibuy dreted atatyyst camipaluat af tyim 20#hetein the compound

substituted hal ocarbyl, or independently, may join

1?6‘@%‘?4‘?@@‘@@’? ARy cl i ¢ or pol yeyclic ring

whérkigt ure;, each R6 is, independently, a hydrogen, a C3

to C50 hydrocarbyl or a C3 to C50 hal ocarbyl; each R7

iI's, independently, a hydrocarbyl, a substituted

hydrocarbri, a hal ocarbyl, or a substituted

hal ocardy]; each R8 is, independently, a hydrogen, a

C3 to C50 ydracarbyl or a C3 to C50 hal ocar byl ;

xi sl, 2, 3or 4 is a_peutral |igand bonded to M and

m sO, lor 2. 200%+098469 PCT/ US2005/ 002479 116 9.

The transi cat al yst conmpound of claim?2
mherz%p theNeampQund R s represented by the fornul a:
wherékn R11/Rio R3AR Um R4/ \ NM\V(X)W R5 N R6

, indeﬁ%ndently, angroup 4, 5, 6, 7, 8, 9,
ansition netalg” Nis nitrogen; Ois
N

M
/ oo,
——N
\

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 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 Csy hydrocarbyl or a C3 to Csg
halocarbyl;

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

each R'% s, independently, a hydrocarbyl, a substituted hydrocarbyl, a halocarbyl,

or a substituted halocarbyl;



each X is, independently, an anionic nonodentate

ligand; wis 1, 2 or 3; each Ris, independently, a
whyasogany a hydrocarbyl, a substituted hydroce€byb2008002479

hal ocarbyl, or a substitut&d hal ocarbyl; each R3, R4,

R5, is, independently, a hydrogen, a hydrocarbyl, a

substituted hydrocarbyl, a halocarbyl, or a

substituted hal ocarbyl, or independently, may join

eavh e Heis, indefendently, eyhydrazathyl podupstmteddydiorgrbyl, a halocarbyl,
structure; eac is, independently, a drogen, a C3
?Sukég’éu{‘?a(}’rag?f&&éfigr GrerqUITSelpetigm %1920?’2 fe, halacearexyl,
sftfonb P 4eBL AGMHKYlic BstBY b5 A iWlerfidrSaIRAtd:biy; ed
hxdrgcarb¥[, a hgﬂ%carggﬁ,ﬁ gr%%rgﬁgst?$&¥g§£

hak ecxauingl ligasddtonddta Ni; andidependent |y, a hydrocar byl ,
a.sgb tituted hydrocarbyl, a hal ocarbyl, or a

Wibst 't%t%ed hal ocar byl ; WO 2005/ 095469

PCT/ US2005/ 002479 117 each R11 is, independently, a

hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,
-subdiiettiapgition aneidlagakalystaompoynd apcleien & ovieadeinrthareddapound

s carboxyl, sulfonyl ester, a
%g%%ggéﬁg%bggkgpnﬁﬁ%Up, or a perfluoroal kyl group; L'
is a neutral ligand bonded to M and msO, 1 or2. 10.
The transition netal catalyst conpound of claim1l
wherei n ®1é conpound is represented by the formnul a:
Rul \ RoN\3 RO ~L)m RA NM~(XYW R5 N R6 R7
wherein Mij oup 4,,,5, 6, 7, 8 9, 10, or 11
transition R

© L
R* N —>M -~
/ \(X)w
N
R® \R7

wherein

Misagroup4,5,6,7,8,9, 10, or 11 transition metal;

N is nitrogen;

O is oxygen;

each X 1s, independently, an anionic monodentate ligand;

wis 1,2 or3;

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 Cs to Cso hydrocarbyl or a C3 to Csy
halocarbyl;



N is nitrogen; Ois oxygen; each X is, independently,

an ani onic nonodentate ligand; ws 1,2 or3; each R3,
WR4005835469 s, i ndependently, a hydrogen, a hydr BCHDB3005/002479

a substituted hydrocarbyl 118a hal ocarbyl, or a

substituted hal ocarbyl, or independently, may join

together to forma cyclic or polycyclic ring

structure; each R6 is, independently, a hydrogen, a C3

¢ach @B0ish yelfepermtenily, Dhydo€Rbyp aGabstitinal dgaroeybyl, Whalocarbyl,

2005/ 09,54?5 PCT/ US2005/ 002479 118 each R7 is,

qr hglocagbyrlydr ocar byl , a substi tut ed

r goar Ryl: rbyl substii t:
%ﬁ?ogr bgl ;mcelz (:e E%nggl?i gs) lllyrgl ég%é@ e %t ?{lﬁ,stnghﬁ@dr}g&dé?%f}f}fl’ a
leledrbyl, buk sdbstipdedbalobarbyl; a  hal ocarbyl, or a
i ndependent |

subst jit.ut.ed hal ocarbyl ; each R11 is, y, a
Gt - PHePe ST £ UG atR) cr SEsig PG RaRS b drsjacaroy,
Asubifthich Haff a1 8F ardhip %leczeclg]frgﬂl 85! &fofiste! A5 BiFoxyl,

sul fonate, hal o, carboxyl, ul fonyl éester, a
sHpbok gitet assthexylie eder, group,ar peefilusosadiatligydupgr oup; L'

i,s.a neutral l.igand ded.to M and m sO, lor2. 11.
ﬂrﬁseatr}eélﬁg{ﬁgra&ﬁ ‘%85%4@2‘?&’?%t conpound of claim1
wheoeilprphe conpound s represented by the fornul a:

RlL1 Ro RT R6 RS R3INOR 4\ ~~NNI RMMIX
R3 XOR5 N R6 R7
11. 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;

Nis nitrogen;

O is oxygen;

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



R10 N R11 wherein each N is, independently, a group

4, 5, 6, 7, 8, 9, 10, or 11 transition netal; Nis
woedsogary 0 i s oxygen; each X is, independentPgT/Us2005/002479

hydri de, hydrocarbyl, substidtuted hydrocarbyl,

hal ocar byl , substituted hal ocarbyl; WO 2005/ 095469

PCT/ US2005/ 002479 119 each R3, R4, R5, is,

mdependentlby a hydrogen, a hydrocarbyl, a

sadis R’} R'eR’, Hy,dimdeparayhily, aa aliagenpyl hydmbcaabyl a substltuted

ed halocarbyl or. i ndependently,
?lasg@eﬁ%ef AR, @yt pybstitiedyelgeaptotl & lrleiffpgndently, may join
a hydrogen, a C3
ﬁ)gecﬂge%%%ér ocg}%l??)r §}ycfy%g; ?%{d %{fal ocar byl ; each R7
each Rﬁdepadct&mdhlyt ly, @ hydtoganrab@i to & hbdbtarbylecr a C; to Cs,

Hédr oga{abyl a hal ocarbyl, or a substituted
JoguRY each R10 is, independently, a hydrocarbyl,

BachuRS 1, lﬂﬁeﬁgnd&ﬁ%wo& ?(!H’)Sbarby""l a@@t&ﬁ@tﬁ@lﬁ&dro@érb?l a halocarbyl,

substituted hal ocar by and” each
phdé@i@ﬁ@éﬁd hylocabhlydr ocarbyl, a subst i t ut ed

r qpar byl hal Qear byl stitut
Sgc ?gr olip lgg?pgggeé]& Y rom }Rféﬁocag fof 6"n5\¥t@?gﬁ%{fo y rOC%rbyl a
talobakyl, or § yhbspinptkd BAb&drbyldag®r boxyl i c ester group, or
a perf uoroal kyl group. 12. The transition netal

eaabalR/ st isc GRORATAGENSN. | @i hydpocarhsieian substtuteshp dudebeaityl, a

hﬁ%%ﬁ?]x%\%%%fﬁ%ﬁﬁ &g&ggi %f 5% up Is?lclgcteﬁrom%gz, sUrfn}xate halo,

carboxyl, sulfonyl 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, 10 or 11 transition metal;
N 1is nitrogen;

O is oxygen;



wherein Mis a group 4, 5, 6, 7,8 9, 10 or 11

transition netal; N is nitrogen; 0 is oxygen; WO
wWQO@50006969 PCT/ US2005/ 002479 120 each X i s, PCT/US2005/002479

i ndependently, a hydride, kfdrocarbyl, substituted

hydrocar byl , hal ocarbyl, substituted hal ocarbyl; wis

1, 2 or 3; each Ris, independently, a hydrogen, a

hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,

cmcla Xui:sstmﬂa[b@deﬂnﬂiy oaahypdtide, dadiodiihyl, R@ubsiﬁﬁltedl Shydrocarbyl,

SR RabrttugdRakarBYE. o nal ocar byl or a

suﬁﬁnjdﬁyxihalocarbyl or independently, may join
together fo forma cycllc or polycyclic ring

seehuBtisy mdepradntB6 a lsydrogeie pdpdmnsbyl, asubstitnied diydroeaByl, a
to, C5 ydrocar byl .or. a to C50 hal ocarbyl; each R7
ﬂ@#wﬁ%ggﬁﬁﬁ&gﬁﬁﬁémdgah§ﬂggbarbyI a substituted

Ryl e |R5 ds hﬁldéﬁéﬁcféﬂﬂy, anyd%g%Hbﬁt h}tdﬂ)&%yl a substltuted
halocarbé each R8 is, |ndependent1y, a hydrooge a

dydrasardy arﬂw!@@clasrlbyn a substtuGal hadoaasityl, Mhdmnﬂgﬂt];y emyljoin

e entl drocar a substituted
tshero KAACPEASEN: phiy BV ALLSRLRY . 2 oU'og

I&aﬂoRénb,yﬂndemabntBlJa hﬁdrogﬂﬂ epenee ) Yl?rdt@ciﬂbgif ecartyto Cs
a substituted hydrocarbyl, a hal ocarby
é@b@@ﬁfhted hal ocar byl or an electron wi t hdrawi ng

& ufl#’g;y S 1 e %)gﬁjd&{@né oxy?rigg ngt%lteg' ﬂkﬁ’rog%%gf? %%Hdcarbyl,

a’tcar
peaﬁhh@ﬁMadhybcgprp, xis 1l, 2, 3or 4; L' is a
e tral. and bopded, to M an mis 0, 1 or
RE dnsintiigraiare E}écﬁag%ta oSy Grearbyl % 1. Cr to Cso
m@@kgbplthe conpound is represented by the formnul a:
wher ei i V\D 2005/ 095469 PCT/ US2005/ 002479 121
each R! , independently, a  hydrocarbyl, a substituted hydrocarbyl, a

halocarbyl, or a substituted halocarby];

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



R11 RI0O 2L')m R4/ N> MW R5 N (R6'7\R9O X Mis a
group 4, 5, 6, 7,89, 10 or 11 transition netal; N
WO g008i003469en; O i s oxygen; each X is, independe®l/U§2005002479
hydri de, hydrocarbyl, substiituted hydrocar byl
hal ocar byl , substituted hal ocarbyl; wis 1, 2 or 3;
each R3, R4, R5, is, independently, a hydrogen, a
hydrocarbyl, a substituted hydrocarbyl, a hal ocarbyl,
or a subpi'tuted hal ocarbyl, or independently, may
join together_to forma cyclic or polycyclic ring
structure; ' woindependently, a hydrogen, a C3
to C50 hyd/écarb Ra C3 to C50 hal ocarbyl; each R7

i's, indep a hydrocarbyl, a substituted

hydr ocar byl ocarbyl, or a substituted
hancB?byI; R8 i s, independently, a hydrogen, a
C3to drocar@y] or a to C50 hal ocarbyl; each

RO is, endentlfT\Qwr ro?arbyl, a substituted

Ry ar byl “\p—halocagbgj’, or a substituted

hal ocar byl ; feach R10 | ,"ane endently, a hydrocarbyl,
a subsditei@d hydr ocdr byl | dxﬁalocarbyl, or a

substig ut ed\hal ocar’byl ; WO 2005/ 095469

PCT/ US200%/ N 122 each R' is, independently, a

hydr ocar bpds, ddbﬁ?ituted hydrocarbyl, a hal ocar byl
a substit\t e hRVocarbyI or a group selected from NC2,
sul fonate haf®, carboxyl, sulfonyl ester, a
carboxylic ester group, or a perfluoroal kyl group; x
is 1, 2, 3 or 4

Misagroup 4, 5,6,7,89, 10 or 11 transition metal;

N is nitrogen;

O is oxygen;

cach X is, independently, a hydride, hydrocarbyl, substituted hydrocarbyl,
halocarbyl, substituted halocarbyl;

wis 1,2 or3;

each R?, RY, RS, 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 Cs hydrocarbyl or a 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 Csq
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;



L' is a neutral ligand bonded to M and mis 0O, 1 or

2. 14. The transition netal catalyst conpound of claim
wa2ebeeaN t he conpound is represented by theP€DUR0E002479

Rl \ Ro RBRA ~N>M(Kew R5 NR6 RB R7 wherein

Mis a group 4, 5 or 6 transition netal; Nis

nitrogen; O is oxygen; each X is, independently, a

hydri de, hydrocarbyl, substituted hydrocarbyl,

leadto aalt byl ,1n&¢ﬂéﬁﬂdzritl§ft eda haldesarby) a %Bsﬁtuled 2 Igrdré’oarbyl a

each R3, R4, R5, is, independently ydr oge

9@%@51 @yﬂubstau@é baloceryber a BAPUP @@18¢tb‘§' fromaN Ral %@@nﬁw halo,

R AR LG, DRLBSRURYL e o IEREAAENL N R

xtis Ug2, Lﬁ@’4 WO 2005/ 095469 PCT/ U82005/ 002479 123 each

|s epen ent hydrogen, a C3 to C50
1& é§¥ hal ocar byl ; each R7 is,

%qpq gptly, a hydrocarbyl, a substituted

récarbyl, a hal ocarbyl, or a substituted
halocarbyl each R8 is, |ndependently, a hydrogen, a
to hydr ocar . hal qcar.byl ; each
0 R GREl st RORPOEH Gy flaimn T SSGHR fist eioboind

h%@pﬁgaﬁgybyﬂ§ibﬁﬁh@parbyI or a substituted
hal ocar byl ;" each R' is, |ndependently a hydrocar byl ,

a substit ut ed hydrocarbyl a hal ocarbyl, a
substituted hal ocarbyl or a group selected from NO2,
sul fonat &_'hal o, carboxyl,

R1O

wherein

M is a group 4, 5 or 6 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 R3, R4, R’ , 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;



sul fonyl ester, a carboxylic ester group, or a
perfl uoroal kyl group; xisl,2,30r4; L' is a neutra

wo p@angssbonded to M and mis 0, 1 or 2. 15. BCT/US2005/002479
conmposition according to ams of clains 1, 2, 3, 4, 5,
6, 7, 9, 10, 11, 12, or 13 wherein Mconprises a
group 6, 7, 8, 9, or 10 transition netal. 16. A
conp05|t|on according to any of clainms 1, 2, 3, 4, 5,
@acl R® Qs, ibdepehtiently?,a hydrodéh, Whes @b ICs)VhoidparbsEST @IE; & Csg
?g{ ni ckel , cobalt, iron, manganese or chrom um

Ocﬂ' bnp03|t|on accordlng cIa|n18 or 14 wherein Mis
4

SR ARy P ORL0 4 o R ROHTRARE o fhlocarbyl,
sebeubﬂduwdhahmmbglgroup consi sting of chloride,

%ré%t. ’h\é@gﬁ’e% %‘Eﬁ? KY%eet hyl%ﬂyﬁo g@%rwar tfﬂlna%aﬂa to Cso

qgﬂﬁg&bl tridecyl, tetradecyl, pentadecyl, hexadecyl,
hept adécyl , octadecyl nonadecyl ei cosyl,

ﬁéﬁellﬁgsyﬂ lndcmégntly, ta dusiyd)carh}e,t raasmtute@erh}ahmyﬁy,l a

CO0 t acosyl, nonacosyl,
%XYfFa §%$W8§¥d8ﬁ5ﬁ§¥ benzyl phenethyl tolyl,
‘é&h’ﬁﬁgﬁr’s 098462 d 86N, WBZARRAM R 417s%bstﬂt814d 'E?Hﬁ)@éﬁbyl %t}ﬁtﬁ?&ﬁrbyl
proony but oxy, nethylan1do di et hyl am do,

stitater\hadogaghy] op Beznosy selesser Grip, N@ncsudongte, hale, catboxyl,
f 6, 9 and 12
SRR e 2 ARRRGHL Ber Bofor Bl BT rclp: 250

kyisli oz, dmyd;, a ClL to C30 substltuted hydrocarbyl a
]1.to C30 hal ocarbyl, or a Cl to C30 substituted
ﬁéUEWH?IHg@ﬁ”xﬂd@%ﬁh%kP@4on according to any of

GhRI0TE 32,4, 5 6, 7 or 8 wherein Rl and R2 are,

i ndependent|y, hydrogen, a Cl to C30 hydrocarbyl, a Cl

to C30 substituted hydrocarbyl, a Cl to C30

Ioc rbyl, or a Cl .o C30 subst.itut h byl
TR depentimbeylionagFordint Byetirined. Lorrie.eaTe § Bodl 12
O ¢8 kntheRiin ROLYBYfds @ grdijds, B8 r@‘btrll()%‘anﬁglon fhetal.
conmposition according to any of claims 3, 4, 5, 6, 7,
8, 9, 10, 11, 12, 13 or 14 wherein R3, R4, R5, are
lpdep r rocarb ubsgit.uted
n?/dr o%g?‘g‘ﬂf’J’s\{tlo‘ﬂXd‘:Sg‘%?%yﬂ fhy ‘%/fd"éalgﬁbs?r e (XRUSIAH
ballgcahdrgin Moeehpriahlohe @& fabre bOnickEl, BYBHIQ GAMD Yhangandsd or
to C30 substituted hydrocarbyl, a Cl1 to C30
GRIOBEYMbYl , or a Cl to C30 substi t ut ed hal ocar byl , or
independently, may join together to forma

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, tolyl,



C4 to C62 cyclic or polycyclic ring structure. 22. A
conposition according to any clains 3, 4, 5, 6, 7, 8,
wW©@2003095489, 12, 13 or 14 wherein R6 is indepePdEns1095/002479
hydrogen, a hydrocarbyl, al®ubstituted hydrocarbyl, a
hal ocarbyl, or a substituted hal ocarbyl, preferably, a
Cl to C30 hydrocarbyl, a Cl1 to C30 substituted
hydrocarbyl, a Cl1L to C30 hal ocarbyl. 23. A conposition
astarxgi ngethoxgny mbpetygi Mbulbxy4, Fiméhyldmidd, 9.didkRylamido,
11, iz 13.,0r 14 wherein R7_1s independently, a
mytrdehylapido, shene¥s bengeen ard al¥car byl , a hal ocar byl ,
or a substituted hal ocarbyl, preferably, a Cl to C30
hydrocarbyl, a C1 to C30 substituted hydrocarbyl, a
2. t o ACBEmpaitoaadeptdingto anyChf ka8, $UBsinidt 12 eherein R is,

hal ocar byl . 2005/ 095469 PCT/ US2005/ 002479 125 24,

ReBesaty: B?’ﬁa%% r&i rig 19 &3&%’%?0'&&?}’ i 56,107 Cag subgituted

h3dr8bstbida \thes el haléBrhyd, drRdERERYe E%ﬂs?ﬁuté"ﬂ ﬁ%ﬁgﬁrap%ﬁ.n , a
rbyl, a hal ocarbyl,

hydrocarbyl, a substituted hydroca
or a substituted hal ocarbyl, preferably, a Cl1 to C30

drogarbyl,...a Cl taq. 0 supstituted_hydrocarhyl .

o APt Do drniriine s A L SSGT b Inbett ol g R &' and
rF afecrﬁﬂdegéndbﬁtmhgr, dedgenRR O, %0 IIIBPEDERBYIL ¥.Ci0 Csp substituted
hydr ocar a substituted hydrocarbyl’, a hal ocarbyl,

|
bydracagbﬂst%i Cutedshialncaibilylor a §hebeCablupstitated] halocaty, or

e t] hyd b . Cl
B OSRAR e SR HFY ELPLDAEREE BT

staloooar byl . 26. A conposition according to any of
claims 9, 10, 11, 12, 13 or 14 wherein R10 is

i ndependent|y, a hydrogen, a hydrocarbyl, a

bt B RECRCTRME o ot PP W S 4L O 11, 12,13
bty ddoodietsyn ,Ra Y, RO aB3Gndepbstentlyf dgtdigen,oaahpirocartyl, a
Sy TR RS ol SSRGBIL iR el o
Dot P Uta Fyde onar by euie ByGEBPHCy 8 Goy palocartyl. o

t &l de &b substipytest b&lawrgyl, or igdependasly, magrjomatogyther & fokm a
0 t rocarbyl, a C1 to C30
%%Fgggggéﬁpéﬁk%%éﬁgﬁgxg% é%?gﬁ from NO2, sulfonate,

hal o, carboxyl, sulfonyl ester, a carboxylic ester
oup, or a . perflugroal kyl gyoqg. 28. A conposition
cor Qi RPPesitigRpceprding do alodaing 2ids. dhbdednll. 11 42, 13 or
I or c LStin nigrj .
T othor, ForpanotB,BELERL 10 B BEERAN, L hliSinuced
hyrdroertyl] artiateearttyl,i b ysubstituted Hatdeasblyh ypopfeestini 4 iC.eto Cs

st ot anatoyerEh ety £ 1o Coohafocaioyt.

23. A composition according to any of claims 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

or 14 wherein R’ is independently, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, or a substituted halocarbyl, preferably, a C; to Csp hydrocarbyl, a C; to
Cso substituted hydrocarbyl, a C; to Cjp halocarbyl, or a C; to Csq substituted
halocarbyl.



styrene. 29. The conposition of any of the above
cl ai ns wherein the hal ocarbyl (r)r substituted
whalosoebyl , if present, is a flourocarbyl or BCT/US2005/002479

substituted fluorocarbyl. W 2005/ 095469 _

PCT/ US2005/ 002479 126 30. A conposition according to

any of clains 4, 6, 7, 8, 10, 12, 13, or 14 where w

is equal to 1 and X is selected fromthe group

gbnsi 8t ¢ampositiomeicbyrdinget iy ofdcrbmﬂxs;d, 7, 3uw:13 agﬁlgw{vlherein

\ nony ec undecyl , dodecy

RE b gaPeRddhy, BabidibesnodnbidroeybyL ronsaiid hydrocabiL, a
C | h

RapiabiAcH o bR ol FHBERbl L9V oo et

ﬂe%@bﬁgykdhﬁé@mabbbyKhtOﬁbdhﬂoaybﬂ nonacosyl ,
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halocarbyl, or a substituted halocarbyl, preferably, a C; to C30 hydrocarbyl, a C; to
Cs0 substituted hydrocarbyl, a C; to C3¢ halocarbyl.

27. A composition according to any of claims 9, 10, 11, 12, 13 or 14 whereein
R'" is independently, a hydrogen, a hydrocarbyl, a substituted hydrocarbyl, a
halocarbyl, a substituted halocarbyl, preferably, a C; to Csp hydrocarbyl, a C; to
Csp substituted hydrocarbyl, a C; to Csq 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 lithium chloride, ethylene, propylene, butene, octene, arad

styrene.

29.  The composition of any of the above claims wherein the halocarbyl or

substituted halocarbyl, if present, is 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 | 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 Cy9 alpha-olefins.



