10

15

20

25

30

H GH ACTI VITY OLEFI N POLYMERI ZATI ON CATALYST AND

PROCESS BACKGROUND OF THE | NVENTI ON Thi s invention
relates to a Goup 4 netal conplex, to a catalyst

conposition and to a 5 process for polynerizing

addi ti on pol ynmeri zabl e unsat urat ed nononers,

espeC|aIIy olefins. In particular, the invention is

AR CAITY S e Gl Ohrt 2B GRTRLFEF Syl Prgcess

addltlon pol ymeri zation processes using the sane.

ARMRRSSUNT ORG Aftbgn and catalysis have resulted

Tn—ghe—capagﬁfgﬁgﬁﬁ%—prngg many new pol yners havi ng

i mpr oVldelinyéntion cddtestnd Gedrori ma#l cpmplpste & emalym edroposition and to a
| ' . I on

%?ﬁ%s %6?:@3)1 e%rleﬁ}% a%élﬁltﬁﬁj {rﬂﬁée}\g\z/a@g ?aldﬁlga?esda}? qm%@ 4s§eaga(l)l?l ARefins. In

mlwaimrthqum@nn tswpect(dsto lcertairo@rous # meray commlgdas o esdyst e

d
o Qg?rggt@ﬁgl)lsé%tgn garn% 'H%: tg gdo‘?nog &E%Hka?lhn px%@éséle'I%EmE %% same.
pol y madyazegsiioprlyree trattinggy catelyas haye toultdd ah thro rapability to produce

sz:@cesse melpg yg.bln nm;rgwag)@gégr{&ﬂ akdn Ra% %ﬁieé xseﬁﬁpla{\sggmety

new dsures re
Qfduvﬁéloalnmélmﬁﬁpﬂné )%Hslw%iw@é dWath tlminmlonmegmf@sw latelgsts the choice of

B s R 686 P RSy oo R0 phoghs §Pcuta

FdyyagT dipslesn eteatiyexpended chkio|adypinees|in palymgrizetson technélegy have
;E}QLM&H fbre @fﬂcﬁqy ﬁfgfﬂXf pr&ﬁm And EUO%}LSHB' eng% %Qﬁlrhce@s%s W]@%’gently

chal 'enges associated wth process oper

wx¢ratnewpiclosyrgsrglgted to tnhtél qoambaesdypsedon dkmwgan@s bayg published.

m%@é theéerm:é BXEPatt ¢ 195.85F /is3b0sSt14808T WU 80 83317 b D 2002

| rrerlzatlonten'peratures In solution
%g%quréieismf thaso teelpobogicpladudnges i theipalyplefigymdustryocommon

ﬁdl@ileﬂhb QBT Ys nowdbaIABES aSsakiafe hith Yordéss bﬁl@ammp akill /5P IFeX
in comon aliphatic sglvents is desired

BARPIFCHE Enderh o8 KA SHoUB AEeEhraRADH: PPy GRS gpselips ficiency
ﬁm%%@meﬂﬁﬁfoﬂldnﬁﬁra&ﬁeshh gﬂutwmpyﬁﬁiéhiaﬁbrh Pdcesses remains a challenge.
%& @tures P Gla #g era}ures reater than 100
G el et g g b LR mRIeY Fpopmog Aliphage st desired.
or der Int;ﬁrtic[iﬁf &gﬁﬁmbh&)u@ﬂﬂmﬁh ipBigmedidatien p’tﬂé‘e)és Gf)erithﬁ at high
addi t erat|

n el
SRR iR et saiie T sRBtitet Pra b b SC e ppsferably
gredtertRan250 phyﬁe éalredib @pjef tohﬁiscas@ma‘gmdt{ng @ffmemf the process. In

S S R 8 Sl B A a5, P GRS Bt B Uniaue

Hysiofl@k@kitiag compasition mmd stryctusd by Eerﬂ“rqm‘ﬁd r eact or
ef fici uce new

- t.th ti
ror ob G BB nEpaEee R e reB oG ATy iRePle of geraing

ctomtdnamely ithenliantudoestoy effp'ﬁ:h@tdnﬂ gt thOsatiieit@ie produce new and improved

lgo(f%%eu % tr I:t \ZNg{llld %Eo E,pgl gﬁl ene tlg g?r]r\})e;?ecogthglg S aia?gégoilglon

Wra&rnz@ummfrocmﬁsdmamg onre stdbla 2041 PAR2H3ty, improved efficiency, and

PCT/Q?%OO4/OQ8834 SUMVARY OF THE | NVENTI ON Accor di ng

18°t1e m?%%anp?ﬁ@entlon there is provided a Goup 4

net al conplex for use as a catal yst conponent of—am—————
addi tion polynerization catal yst conposition
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W@gﬂp}o%(,gorrespondl ng to the formula: T~-& G[{(JTPQ%‘)§4/‘.08834

wherein G is selected fromal kyl, cycloal kyl
aral kyl , al karyl, heteroal kyl, heterocycloalkyl

Qﬁ%ﬁg@gt%ggggﬁigﬁgghigﬁyI, heteroalkaryl, silyl, and

iIner i vatives thereof containing

f r om JAccordify tattlwm%amhmcenmm therg 1d’ptdﬁ@@ﬁi’(}roﬁﬁ ehetad bbiiplex for use
rtho-al k stlngted ar. nost preferably

2as "%‘ag ESSPBRYAT éﬁeﬁﬁfﬁgﬂﬁn RRYTEETHR @W%‘fqna)@ﬁlﬁ@n gTP‘é&’ﬁPtal
abmipler @bt &pbiilo #fedbBmuMdt counti ng hydrogen, sel ected
fromnono- or di- aryl- substituted nethylene or

silyl ene groups or nDno ,dF\du- heteroaryl

substituted nethyl ene o sil, roups wher ei n at
| east one such aryl - \ﬁ[ par substituent is
substituted in one or bot 5 tH0- p03|t|ons with a

second@fy.iQr tertiary alkyl 15 group, a secondary or
terti ary fet er oal kyl group, a cycloal kyl group, or a
het er d&is badedtddyfrom gkdugyeloaRyl, sryh afﬁﬂgﬂ@lkaaﬂl életaa:raudyl

AR A Rt o TR, S S0 PR GG e

Idsl_‘lvdiMeﬂhmepf chntainirg] fronpt af 4 adnhsyndm af)\ﬁitlkig’fhy(ﬁ@wex, prefefabBin di-

. N ; q B, pre
g QR md mir e ol Srenrilaely oo o
gr oupsT, isaniivadeanbiidgingird@rdifroROIds 30A@ns |n6€do[1@tﬁhg hydrogen, selected

onative interactjaons are re res nted by |ines,
P o B S S S Bk Sy Eroggpt PoRth pr g heteroaryl-

aﬁlﬁwﬁtﬂéd’lgethﬂeﬁehﬁ sil)ﬁ&fé%i’dupb RWRRdih SiNedsn@leBudbSarl SMiefeShril-
25 conposi tion congr|5|ng the foregoing Group

t al
a‘?fﬂf‘éf“ 18 SHsHRAed IheRsi oF PR QrthediosiRBYE dfecondgptpr tertiary -
Gedupl ¥ SdcohRRPQSértiA9 ﬁet@ﬁ)ﬂk&f‘ﬁbﬁ{ﬂ 8 cflodMGH 51\6@5 Qr a%@t@ﬁ)@&&oaﬂcyl
of converting said metal conplex "into an active
8t yst for addition polynerization, a carrier or

suppord? is a g LOQiéleﬂ)af}@ bNEH Eorfdining LE\HE bhse f@n(‘!tl%ﬁatlft)a reﬁi)ecmlly a
Con'ponent such as scavenger, and/ or one or

é’é{’diilPTz\?ﬂsOﬁubﬁ@}tﬁﬂl@md@'z'xmwpas processi ng ai ds

sequesmwmwmmgal FBREbI KAQSher agents. 30 In

addi tion, the ‘present” inverition pfovides an addition

pol ynekT Zp Aryanienie agural ordigrsesiialigapd group] ef m

PO Y ITE) 204 hiRibePh G O%S 5 iR fhe AlbAIof KO* Brofiflclhdd On

pol ynmeri zabl e nononers are p ynerlze

pr eserfoads Pptignal H@ﬁ%@@lemtr@mdmayw mmtrpmslatq representeddryriines,
Aottt B pol ymer. Preferred

p8 ymsrlsz@mz?létl ?Tg(wlsq-gs cesvg s are solution. WD 2004/ 099268
PCT/ USQ@BWI@UB&BCMdmng themesenbinvanion theesis providtda adthlyst

%84){1#{)}%1@(21 PCFHO %gmg B fc\g\{lggeglgg 81'011}) méneef‘ﬂ com )?.lelcFngrial components of

such catalyst composition may include an activator capable of converting said metal complex

into an active catalyst for addition polymerization, a carrier or support, a liquid solvent or
diluent, a tertiary component such as a scavenger, and/or one or more additives or adjuvants
such as processing aids, sequestrants, and/or chain transfer agents.

In additién, the present invention pro{rides an addition polymerizing process,
especially an olefin polymerization procéss, wherein one or more addition polymerizab’le :
MONOMETS are poiymerized in the presence of the foregoing catalyst composition to form a

high molecular weight polymer. Preferred polymerization processes are solution.
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wal higl/evessand propyl ene, and m xtures of ethyl eper/us2004/008834
and/ or propylene with one or nore C4 or higher
olefins or diolefins are polynerized or copol ynmeri zed.

ThélymeiAatiors onpd: Pr@sasbigdh ?}dé§§s§s "gﬂtcleﬁ ei.? %%{é}é?, 'f)%p?ftlznthures of

be used al one or conbi ned Wi th '
cBfpIFRAaES PEPYICEE: and mixtweTrisdiviene sl errmdonyhane with one or more Cy or
PRIGNSFRIdTRR] ANeRALEESSy Y P cofS§tlcliiga Series or

ol
paral |l el process w tﬁ one or mn?e ot her pol ynmeri zation
pr oc es $bgmetrhromplergeandicatalystk 9fthp myvitesndydre usedmditead combined
ofy it BHbNGetd & VSt e L L] L for th
oI TOIRE el EAR X bl bat BE)  mo Bl i pprocess my be
cuiet aca senigs ortpiasidi processmittoonerdir ioregothdrolyimeriegdn pepcesses. The

C ) nept s nd, .opt.i onal l.y, recovering. the
BB bls8 RIRARE R 8 neRiod bR BnE R st pOmpemochul e

r mjyz:lmzamlgl aﬂmmelfmegmoﬁjp?gngmnmﬁfg; H?QSdtﬁlngﬂ?rtd_ﬁigi elna/fbf Rixing the
agdi ti on ol ynerj zati on catal yst .conpositions for
ool R AP Bienly 4 SHiaS by et T Bp et moving
pdibeanif pradvi® ind @Ecok g ditrefRMsaBLd &hdosition. Suitable additional
Zlqgker-hhtta-trpe transition metal polynerization
cBYRRSrpadoncatafyst fomposijons SR it Gosphinatipp itk petal complexes of the

CoRRatmdention Gloluae cofvedl dnRTRE e iNGRS- tfR tAnYiB 5P metaBfolymerization
other transition netal conplexes. e catal ysts of the

i PR By eH_raé Thogdegitraggitignypetglgempeums S‘éﬂh@S imetallocene-type catalysts,
P&t offe Eﬂa&?tﬁdnc}ﬂetﬂ%t)ﬁbﬁé%s.s THO Eg?ﬁ'gs%j iR Bl Hiof bre ?é@r?el{ir}gtsruse as

| acking a secondary or tertrar Dranchi ng center in
belefinpdymérigption eatadyspradonpared tossithilarpmgouidg haeking atabydaty or tertiary

ShASIRIEk Sy BT TR MBARL AR i

ngiMgnmenomso conyersionor,atteraatyelyethey ak abpable @fathievimgityher ABnomer

/ deElg | - THE I NVENTION Al reference to
t ﬂ%ﬁ?@) [ %a‘%?%y%f%ﬁlg El enents herein shall refer

to the Periodic Table of the Elements, published and
CORYANSHT BRsE SEPRE P ENTIYO - Al so, any

r'e Il be to the G oup

or G oApsefasneeah ltiecRegiddic Aatle bEthPEIeimedisherefrodhhle redér td the Periodic

SRS i 2 AT ST R A0 L

neferémt endGbup or Sxaipsisall bhe the G&ﬁipmg Gr@&dps \?ﬁtéﬂre]cted in this Periodic
Lti conponent, or ocedur e, et her or
ﬁg@ﬂ?ﬁéﬂggﬁﬁwt “ﬁP%&P&@%&Bﬁgﬁﬁf T IUpPETHE LQUPE-0  avoi d
aP y ﬁ oWh¢ term FtonGRI¥MES bntd déﬂﬁatﬁrlaﬁﬂh&.@é‘f;j iB ﬁéﬁhﬁn(}jegrt@ b'ﬂ:hldlbl $if presence
~of .the_ t.er “conprising” may include any additjona )
QY ia_é‘ﬁ-;lfmrgh FomROREDL B ‘E@Fﬁﬁﬁ%ﬁ?ﬂ Wkﬁ@ﬁh@rﬂ%éﬁeyﬁ@? js disclgped herein.
OlnhRdehitS BvoidlityQbEbts iR dRibotiBodsRBiGeIThdréh Yhroddh 18O Bt theRim
the term "consisting essentially of' 30 excludes from

3

t FEURESBE By BAIetrycddiiprr addiéye awRt aRgomeronad whether polymeric
CONGIRRTE, unkds@Ratell tdthOEREHYE In c&ﬁ‘rﬁ&ﬁ&é Rm! RB5Gsiinb sentially of”
are not essential to operabpility. The term "consrsting
of*cluse fromdhae sspRe of apyrprsereding resitetipnany pthst eafupogemigitep or procedure,
S BREbtipGRbsk Yhat SlelnBe | Shigy: L Psistie of” ex

unl e%s gCtfg‘!t!sat gdﬁjgtnﬁeé}%m&g%ﬁs ?%é{ %":"?9 t gﬂ%‘ﬁexeﬁl I FﬁSIQg&%fnﬁ}grlllsdes any

i emnongnfadtéporpsoosdirt netspeaifically deloeigedar fisted. Thb éertnéprty unless
e%g%g ?faﬂfﬁ“ggeslré’?&%?ortﬁf ﬁgt%g&lﬁrrl‘rge];rs? ]rﬁglv{(@% yez?sg\ge%llfﬁas ! u? & C%}ﬂ%mation. _

" het er dat teph"‘hetéo® befheeyocitanal kefdrd toambn-daghon mmat, atpeyiblly Si, B, N,

' Ffore b. t“%etae; | 1, 3heteroalkyl”, “heterocycloalkyl” and “heteroaralkyl” refer to aryl,

3
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\NH@N%%Q& 99268 PCT/U82001/00883 1 alkyl, Cyc%g?lﬁ%huﬂmmm4

or aral groups respectively, in which at
car bon aton1|s replaced by a heteroatom Inertly
S to substituents on.a |i t hat

iagkyiftclyélgaglg? 06?3%[)@?% r’s§pf3§;1vslp/ inpyduch Al least; 0&% carbon atom is replaced

Rsyef tRtefdathnl. nﬁ[di‘tl}sshlllﬂﬁltht%&f efefess t8kbstimb@s oflh (iEdhdGhat do not destroy
hydr o, H“%&&ram no, 6 hydrocar byl eneam no, Cl_6
r

HEFd ipyption, rPdef{efrFf( iogrt eubﬁ%?rzswp By d(Gry lhydrgepsbyl)amino,
t @S My&ocahBRfine, AS hh‘l%ﬁ)%:&%fb?l Bad (€] b"f%ﬁl%cgﬁlt)‘kﬂyl The term

honopol yners, that is, EO ynmers prepare

s |pﬁlg1nér "r 83644 hreein draiusien Hoth erdonobpestsy that i, palyvagrs prspared from a
o (0)
PRI RO RS R RERE ol S8 DA o
"twp pelyeie] formeing re@¢teiesmomma3nc pohyoveds. tFhetterextvrysiaflmedrefers to a

t .25

b Bl G} LER PRI Rbar e Lo B0 RO BRERRS S Bt grcer
(tﬂ'am)m(blr curmtstaﬁmd infefterzeyotinit &I mm@mme diffetaitial scamtinig/calorimetry heating
heat i 10 cur ed i nt.er changeabl y
ol et Y B used b PR g R st e SR
di r ectB@ inveniunds dicscedd towird Eoﬁ‘eﬂ)mﬁﬂal?mﬁ)h léxias] aﬁi?daﬁaleéS&cimposmons
co osi tions risjing.the sane e jnyention al so

PRS0 18 Sine, GRS R A 0TS Ao MR AP pABA Aing improved

Qﬁbexra&kltyl antl prodtel cpyBites uﬁli?gotﬂpbﬂeéeht ﬁétaU&inﬁﬂley&Qﬁl tRE QBB
net al nﬁlexes in the cataly nposi tion. It has

@ﬁO%%ﬂnp fihep h@qﬂfu‘a’ﬂgle&wér%wefq%bat uw&@evprréerﬁ cealypicomposition

Cr@:iuﬂ‘s e suBSUIRaRY fnpRdv el PolyRRMLation prdcés SRR ak Akili¥ing the present
roved polynerization process. |In particular,
Lﬂa alylstz‘ioﬁ’go%“l*@ TEFUlS #ha subgtantial ipaprovemenion Pracew opergbilitys an ability to
tﬁﬁh&r@z{se EHE%%%BIon tdngfaGE 33 &Bﬁ&z 3bh kdiktYon p%([}'menzatlon
ab|I|t nifi'cantly increase t% ymer | zat
t@ﬁf?é‘?‘g‘taﬁ?fl@tp #rcsi ejtergrolyanes progertien apgthy geRabilif fogroduce a
I mdeyﬁﬁgeco@ba&mts iR eivel PBAGSonfSlhikh, POl yer
properties, and the capability to produce a broader
r ange Esefemes mefaloomplexes ascurding tecthe prssent nvetipuraze those repliing from
RyRfoREd &fnifRioR roR P haE %m%g Ca%? g%ﬁ‘&am bE8h PSR Bhe or more
i nvention are those resu t rogen
eadditionad grovps, pypseirihomiG’nie pgkyﬁmptlonahldevupbasc eepaunfls efithe
tt*aﬁo\lqﬁ gbn%la(fne or nore additional groups, especially
from I n pol yfunctlonal LGMAS base compounds of the
follomnng formula I: 25 wherein Gl, T
and &-are as preV|oust deflned or A0 mul a I A, upon
reacti f A C}ou oupd.
El ect r‘g%' g oﬁdﬁo %n va rag?ngstrﬁew?_ S{Xﬁzldeﬁ%ﬁjgr ﬁmn ?‘I‘g’r oaryl
fupog teactvml thérygf with, a @roap 4 masl yoragouad. eElh«Stmn doaation from the Lewis

agl\clz 1‘1% e‘?’ arg%‘i;ﬂg zéy g.'{? Sdcﬁ;wgn F%&ct‘i‘%ﬁﬁ%@édgg?r;{;}g}roaafstabﬂity to

' | the getrabcreateedf thy meabedmplexeg of foemB DUPTHe mMEhlRdonHRAROgHACrated by

and . Lew ase conpound in an |nert reacti on 30
IR B Grpd fﬁf?ﬁ?‘é‘g 3¢ Letis Dpt5rcagBpiy in an inert reaction
p@édikinct i onal Lew s base conpounds and the resulting

net al conplexes correspond to the fornulas: 4
Preferred examples of the foregoing polyfunctional Lewis base compounds and the

resulting metal complexes correspond to the formulas:
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& &BG-NHNN & Gri~fl' b (Il) M-------- G and
)X'" 3 wherein lvi, X", x"", G and T are as
previously defined, G3 4G4 G and G6 ar3e hydpogen,
hal o, or an al kylS\ary}’, aral kyl kyI or silyl
group, or a substlt al kyl -, a(r
cycl oal kyl yl - p of up t
count i ng hyd/g[:;en \or dj g(gent G3,
may beQ oi-ned togetl‘ﬁ thereby fpt
derivati ves, ar&:i bonds, Gbpt i onal onds\ahd elegtron
pair donati ve | ?eractl ons are represenf’éd ‘by™-li nes,
dotted lines and arrows respél til vel y. K@ gx,eferred .
exanpl es of the foregoing difunctional Lewi s base > Wherein
cormoumdst”aad" Gl&xdfpsx@las s&mhﬁya&i&@r respond to the
forml a; &3 GAGGS G NH NN
(Ga) 5 @,C‘B, Q oagdﬁ}] ar.c.hydr.ocrer@halgmagg]kyl; arik, peabgyl. cylealleilypr silyl

) ed € 0 .
€3 %Sr gr %?%%;tgt\?? %IS%II 3? de?rlr %gi é{éﬂo){l EF@Q h%/r%yo fgﬁ to 36 fhoms not
Cpugting hygtogen r dipcen CpGRG° ar&]r groars ahayyHe join¢dtagsther tlmreby
afog.nylghﬁga i Y/QHeé’?m& hereof, nost preferably
na |ndependently each occurrence is
hydr ogleamds, @mu@@l toinfls/dnd ebactrombair dameti'e ipieftéona bleyrepresented by lines,
. ps are Cl.20 al kyl groups
bcg)ﬁ%&el S%%’%u ggg%{)n ary or tertiary carbon atom
and | oMatee;uiefannectdxanplmofahdz fovegopsiiftnadiosal dewistbasgdoaipplinds and

r t prefera such Ga 20 groups are
|A§%91r°8p exegocorresém?dgtgé e%”f”ﬁ %t he two ort ho- positions of

t he phenyl ring;

4 4
. G & P G & P
G\ / — o G7\/ —
- C G C G
/ }\I // / }\I //
NH N\ e .

(X"™)em (UIA)
wherein

M, X””, and x™” are as previously defined, '

G , G* and G’ are as previously defined, preferably hydrogen or C,4 alkyl;

G® is Cgz0 aryl, aralkyl, alkaryl, or a divalent derivative thereof, most preferably
naphthalenyl;

G° independently each occurrence is hydrogen, C,. alkyl, or halo, more preferably at
least 2 of said G* groups are C, 5 alkyl groups bonded through a secondary or tertiary carbon
atom and located in the two ortho- positions of the phenyl ring, most preferably both such G*
groups are isopropyl groups located in the two ortho-positions of the phenyl ring;

G’ and G® independently each occurrence are hydrogen or a C_3 alkyl, aryl, aralkyl,
heteroalkyl, heteroaryl, or heteroaralkyl group, with the proviso that at least one of G’ or G* is
a Cyg.30 aryl or heteroaryl group substituted in one or both ortho- positions with a secondary or

tertiary alkyl- or cycloalkyl- ligand, most preferably one of G’ and G® is hydrogen and the
5



w&B0RMYY S Independently each occurrence are hygr ‘
or a Ci-30 alkyl, aryl, aralkyl, heteroal kyl T9804/008834

heteroaryl or heteroaralkyl group, with the proviso

th r ' - 30t 0
SRR X P EIRN, Bonlill Bealffuck hubhctBialbackl bothof the
WbDTDOMQnWﬁWﬁlHGQOSEbdﬁ) malthray isopropylet-butgl; sjychipklytyl- ongyclohexyl group,
G¥§! oal kyl - l'igand, nost preferably one of G/ and Gs
i'S hydrogen and the 5 WD 200-1/099268 PCT/ US200
4/ 008 &84ds, optivasi bosdsang Blectydn, pafrydbhadive yiteradiphie yépréxented by lines,
substituted at one or both of the

ng hy.acen rou
3 %'%cguwﬁﬁ%i?%8ﬁ§g?ﬁﬂe & possible) with an isopropyl,
t - but \Highl¢ yeffonra @bwﬁmmrnar:w&\h@mx ¥émiHu@éitnd nafdl cBapIdSes for use

ggtlonal bonds. a el ectron pair donative interactions
@"F@BF%?B%F@BCEVm?PneS 5 dotted lines and arrows
respectiv . Highly Rbeferred pol yf ungtional Lemraxr)
base co s and netal conpl exes fo her ei n
correspo (G e formula: (NA) (G4

G QHlﬂqg c/tH8C) 2H N (Cc) o'

(H3C) 2KC X. . 2 "

is halide,

al kyl

{(F 0%y

group;

conj ugat ag— ce X....
'S nethyl, benzyl or trr(netoI)eryInethyI @ is

hydr ogery® C1- 20 al kyl', or cHi6ro; @b |ndependently
each occurrence is hydrogen Cl 20 al kyl, aryl

AFhETRi K crech gesurramse ifaliae RN CgrabiyDemidoeCo ik, Cio alkyl, Czo
10 tc9aenjaﬁrortth@f,s)9myrs@ﬁra A ?arllbf@l'il -QubsBHeReNd elNd'rééat%@PEroup, or

occurrence 1Is al kyl, _
AvarKy Broupy tog%twcs a@dﬂ %ecequeatgri 6@9@3 aaq‘l Bre efﬁbheqrclr @@eﬂn@@ X is
tahekye Bendy @ bPir@etBySsiifithett§;i S 1-5 and ¢’ is 1-4; and

&d RE |g%gr05ﬁﬁeg¥kcﬁ Igﬁexyl Most hi ghly preferred
exanpﬂesméwmﬁﬁﬁaplm | enchioreior use accordlng to the

prese rﬁ}b lng%%ﬁc[éw&lc%c?ﬁ%cg Wdﬁ?é@f? 1-20 atug@ 3§}q| Ar%lﬁq or two

formul as
15  adjacent R’ groups are joined together thereby forming a ring;

2

G independently each occurrence is hydrogen, halo, C; 5 alkyl, aryl, or aralkyl, or
two adjacent G® groups are joined together thereby forming a ring, c is 1-5 and ¢’ is 1-4; and

G is isopropyl or cyclohexyl.

Most highly preferred examples of metal complexes for use according to the present

20  invention are complexes of the following formulas:

i\ Gt (VA)

mac}@[ﬁc CH% (H3C)[’)H:C: [ ‘%

(H3C)2HC . (H}C)zHC X""
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WOHB@)'@@(S% H\ / (H3C) 2CCH\ NHNOOOOH 'P(,Q/USZ(NH/(N)SSS-I

(H3C) 2HC and (H3C)2HC I T, ,,,, 6 WO 2004/ 099268
PCT/ US2004/ 008834 wherein X'" each occurrence is

hal i dewhdXeib>0 RRdbyeb@Fenelo;s hzhﬁi@zly N—dng%thg fiﬁokx%nzyl €. alkyl, or
tri silyl- substituted al kyl, pfeferab ch
tg@%%}@ﬂﬁgl) subs W@d,@ﬂghy;efer%hwh occ‘@.ﬁpmeg\”” is)methyl benzyl chloro,
LaiehERAYI b FEA 5 lsaﬂgp,%r RArony! of

cycl ohexyl . 1 n anot her erre |nent of the
i nvent ﬁnéﬁoth?rtprrfaeecb@éwdmegw\rm leuenrlhaut hdsdesn qmcewmaat the

L R T S —
| Y Yi\EE@PGa Waproyesthé Sqltttyht@bf thé Hleméd:amhplmﬁ‘iﬂ aﬂr)pﬁalclh@drocarbon '

b ent.s and esults in
R L S e T e B A
ex pr es&rspxpmssenmmddmm tlteffﬁreé@ﬁ@@i@ctlﬁk@lréjd)ﬁfiéfgﬁé&f Roffpreferred,

erred, .nore r preferred and nost
B o A SR B Snto et of s i s brbiesto st Reapect to any
rces petht féregoinbyformaladitehdthvedntiéh @f)}ﬁﬁ:@lbl@ ds fyei Mn?%th@xf of the
t he i.nvention_js ao i cabl e as to any ot her of

(REeHiPe Letierrsdie faprlas sdrprgd %Pwézgher ﬁa»@p@waerwmar
any Ot”l"lﬁrab&lz&l&&érfbé@ Rietal Sipldxkyof B vaRBH %rele;lﬁEafugx Q&Hated in

net.al nPIexes of the invention are typica
V@PP‘%Fa‘Y"é’&I 9 Y{eld gatpiveh rempenpds hayingasiageng awrh}lstton@m’fbemas
heaviditeinYat ahd pslPRkche Q@&lil&f'boﬂtﬁe%z&ﬁ@gxo%ljnérs especially olefin(s).
coordi nate, insert, and pol yneri ze ad
O $hsrIPLsss (0 thipprbent Fscifisation endnpgndsi etaimg, she terhB'afipmtor” is
t e
o BP R ecRipolait & b b ot iteloy ot G p BN PR Ctaty
@Qﬁaﬁ@ﬂﬁﬁi ofthe iyyppfinnay desgribedabonsd Nmmlmlutmgexaarptes Uﬂ{uﬂatﬂdﬂ yctivators
Qherideq. - HR
d ecgl‘(i: pp ggﬁg agbcﬁé \S/ﬂeon &)Q;m‘.f% I%Plggage‘])%gﬁ%ﬁb 0% ac?lvz%?rs qr%anometal
Zempudyragd C¢m1e41«'etu>es Q@W foregoing substapeescivas cah coavértagneutral catalyst
| BitbGurdqd b Vahighicury hieshdifs ACt i vat of s, or ganonet al
conpounds, |nat ons of the foregorng
subst dhis éghetvnréthﬂ@nt dﬁslnmetotbeabowmhyr subh beiteﬁ,ltlya% in on2@mbodiment of
G i ¢al.
bel | gé\;lggn c\j!t\ratgl ‘gﬁl@é }é’ér i ?HM Vg?‘% oun IO%I&W‘BBY fapnic, or
tz{wgﬁeruomc Spesiegiyodéans nf proﬂbn triokeéer) axidaribh, @ ptl'eﬁmiib‘t}ls fictivation

t or mat f a ca
bl 9T Wil i BB Bion g ysestie

Gégapﬂcss oﬁwhethfﬂsaﬂ' aot, sud)(mdﬂéntlﬁﬁlble Gertloﬁich@frtlﬁlyl Jaﬁ@ﬁ@ or zw1tter10mc

act i.va js.to be uqderstood t hat the
bl reRIB SRR R g b Risproies Fsp e aRaBY Tefbred to herein

n@g@fﬂhﬁaﬁmbﬁmmhebhabmeﬁaﬂ@bfsuch an identifiable

catio rtially cationic, or zwitterionic species

actu aqu)rif SP@ § ¢lassp PrearprRil actvRiorsAr COFR Py HTas umarages, also

Iré&ﬁédttbax@ g&?ﬁluymﬁ@faﬁésr @Q’mﬁd%aﬁ@ fafd Well BRwActiva8it fRbdeQih
qless or "ionic activator'
meta ocene type catalyst compounds to prepare addition polymerization catalysts. There are

a variety of methods for preparing alumoxanes and modified alumoxanes, non-limiting
examples of which are described in U.S. Patents 4,665,208, 4,952,540, 5,091 352, ‘§,206 199,
5,204 419, 4,874,734, 4,924, 018, 4,908,463, 4,968,827, 5,308,815, 5,329,032, 5,248,801,
5,235,081, 5, 157,137, 5,103,031, 5,391,793, 5,391,529, 5,693,838, 5,731,253, 5,731,451
5,744,656; European publications EP-A-561476, EP-A-279586 and EP-A-59421 8; and PCT
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One suitable class of organonetal activators or

cocat al ysts are al unoxanes, also referred to as

al kyl al um noxanes. Al unoxanes are well known

activators for use with 30 netall ocene type catal yst
conmpounds to prepare addition polynerization

cat al ysts There are a variety of nethods for

Ipub?l% ion % @Jt/%negﬁgpl% ered glerrrrlD \Aga{nfel ae}g tr1 bugtl?é' %mlaum moﬂlfgd
Iﬁab}dnllumomnﬁﬁﬁpaaay trt(lselﬁﬁylﬁhmnmﬁn @Qmﬁ%mthﬂamﬁﬁz(ah@&vanlable

Grigteghye Al {im Sertl® 10 o1

5, 2351t (:841thibthe $&ope 0BMis ifyediIB, tQ 8k, alupo3&1k(s] 8Bmodified alumoxane(s) as

8 R8s B85 i 0 S Bl Al coro v

&Rd Alody @58 GoratrinatiBPwith §thaargvaters diel@@Tor i@’nipub¢h' ag &t (alpl)an@nonium

P PP B HIRIRR Ry Roren! s ppyolosenated
ketqyeloirane layionsy (WP §8/BIASY), pad mbmmmmrqof eWhen used as a tertiary
Wﬁ“%&’zo n ofaﬂl\ﬁ%'xluﬁkélnﬁloygcp e?allghésyth%th s%z@y

IsSs"Wmt € scope

¢ffpgevely «'mtrvatethe @@taélsm%\hl@w)npwe%mef nlrethlsambn@mme(t 5)
@e?ﬁeve% @Eh(ﬁf:@vis}{ﬁé & beq{ouﬁfb}asuhﬁﬁeth'(c;fg that O gﬁﬂ[})@ﬂ% d&ﬂ nBtl'bgntnbute

| nvenfe I OCEeSS. oun
agheangy toj aﬁtuelcﬂmiwaacnmow Net vgthhtending the fpa‘tgemga it 134/ yniderstood

At s'oﬁ’l@ 'pgmcéé{fblﬂ oftfhe blubdoRAAE Y4 gh@ Wldﬁq}rocess 1%' not necessarily excluded.

tetraki s(pentafl uorophenyl)borate conpounds,
t ri splonfzingeeessalysts reayrpenianas actys Pydier, @@@hﬂap@dr cation associated with,

BRLEr BBRIARE A8 o(ﬁgﬁoésw&&ﬁiﬁg’tggt%) an A o@m&f%é (Qﬂﬁ)ound Such

thereof. When used as a tertiar onent,

eampeRRds ore depdrivesk mderenpl msbb@tlp%s %’eﬁéﬂ §2yER és%?;OY}%aﬁP -A-495375,
Emtsoogwwa( y71 01)33an EPan,@ﬂow |aMd ecst PMa{tﬁ 5t15§ 15E% @bs 401,

0 ed al nment
e e B s T snd D3R PR Chmongi resoing
ddn@dtors Ia& AUFRAREHE ofl 6@ Sainl A saRQ) @Eﬂeblbl%t mose&bﬂmhi‘ng ‘ﬁﬂﬁ'ﬁllo)iarbyl-

ug actél cat al St acti vati on. Lhy?t andi ng

ubst ﬁtamorintlmc 1o[nac%1éalrl1'}%%r}e§lr 104013 ZEVRS: espemally

ﬂamplbfs(ora&ad.-o@naraﬁmmhkﬁ ald thehmeEﬁﬁam&ﬂlw da@6hs and a non-
ess 1S not necessar.i | xcl.u % | oni zi ng

Soditaie e goat ritser Do yE PR BN sPetistne

erk‘l&i(péh&iﬂlu@ﬂ@p%&l@lﬁdrza& exdl :jsyﬂlﬂt}’f&r undéBitobd thaﬂtﬁ& caﬁl@ﬁ)?ﬁy Bathde a

to or ose in t nlono t he

i PO elosb e anhs SO et e Sfmf e et qpmonium

&atioo peravad ﬁuﬁﬂthmt‘nn&ﬁSalEBvA}aﬂ?:O&'&&halEBmﬂmE&Qﬁﬁﬂng a mixture of two

77 003

P- A- 4 EP- A- 0094 and
i (ﬁﬁ EV‘?‘@G L gxpiips @ f}g’ hgrgu Uph amingszre avaylahle frpm Witco
GorP6 Gnded the nﬁd@%]e]l&?nanﬁlezuﬂfs)m &ndﬁoﬁﬁﬂkzﬂ%bﬁh&der the trade name

AR T oat bR oR TR AP g L P dpeBiaid Chose
ﬁﬂhylanmmgm tetrkiysdp@l@alnbxybbhenﬁﬁbowmst i tuted amoni um

cations.. co or two Cl0-4 | groups,..
es peC‘IAg 1 on mftﬁy({] gJiSIé'l 10r1{zbn& é%rw: 5 W?ﬂs ﬂ{ %Bﬁglmg a% active proton but
capbiily bibﬁosﬁlhghdtﬁd %gdys) €(aﬂmlsmlbtlmu0h at fearbsenmntkahs 6fake foregoing non-

%0%{0 dql(lp‘lg 1'élrlngr f aeﬂ%sr%g atrer)}lﬁﬁ%gla T u¥ea }helr%rlgi and arB ggscglmdyn EP-A-426637,
ERA-31316Y parli. afHatmtheiWI )borate. It is further
understood that the cation may conprise a mxture of
hydr ocar byl groups of differing | engths. For exanple,

t he protonated ammoni um 25 cation derived fromthe
commercially avail abl e | ong-chai n am ne conprising a

m xture of two



Cl4, C16 or C18 al kyl groups and one nethyl

gr oup, |
W/ WNRes are avai | abl e fromWtco Corp. UHSE/FS?‘Wé’“"X&“

10

15

trade nane Kemami neT'" T9701, and from Akzo- Nobel
under the trade nane ArneenTM M2HT. A npst preferred
anmoni 8§-°a?ftcocaaéftlww%qtpqsglgﬁeflﬁwr@ﬂl@eg@n’ODS generically referred to as

2 0oy ) RORD RirthBn &@&Js@& iSUPE b 4550 Ry DDREEIE empByed to
Activation nethods using ionizing 1ohic conpounds no
c agttvatiethergetal sorplexep of fegresantintentierafonpletin pplymerisating Generally,
a Y L

sl e SOTROSULL Qe UGBS LGS SEE LA

ahmdazcobmﬁ@ w@saw@d imglazal 3idd) bereimmidazalide, ar sibsléuicd béreinidazolide

EP A- 73403 and U. S. Patent 5, 387,568. 8
g ggeg%gg R TEI50. 17008834 A ¢l ass of

cocat al ysts conprising non-coordinating anions

generical | yp¥referred to as expanded ani ons, furt heR®

di sclosed ijn U. S. Patent 6 5, 671 maybe suitably

enpl pyed t actilvate|t he rre al @f _th -
praed I\ iBn fartdrefNH— -yJ*' rlz‘%:f,L &h. N —J:l
Gene aIIy hes coctalyts |II strat by thgse

havi ng da oI i de, ute d&%olide, 5

i ni daZO}]ﬁI ni deR subst i | t ut 2 ni &Bz)el i ni de,

benzi m dazol i de, or substituted benzim dazolide 4

ani ons) naybe depicted as follows: R4 R4 R4 ‘RRJ R
"'LNJ N AJ OO 4}---( :*+LJ*1 RR4 (R%(R4)2 R4 R4
whdesim: A*+ is a cat| on, especially a proton

cont ai :)bmg cat.i on, ﬂ ref er abl%]m] ferab
trihydroc Sr%ifi“"%:ﬁﬁ&?ﬁ’fa R PR AR %\F‘ﬁ’PHgaI‘Sﬂi’ée FRO i
C&erﬂﬂ)c&b%)éinnﬁii@bkp&noﬁ SR sinls|ovie or twided f14 lallty] £Foups, especially a
14 20al kyl ) ammoni uny cation, R4, independently each

o BEIdiC e kyDampaRgFa LS 2 hal 0, hydr ocar byl ,
hal OCabeMhdelperhﬁthfBédli occukietde, istiytiykéty et adaiy, bydrocaﬂsyl halocarbyl,
i nclu

© BEPr<O BUHACRTOb o Pl o o i-gog ibyspessbyDsityd
C @bublof Gp RYArR@Bhot &:ﬁﬁﬁﬁ% H%J:Noéﬁ! préferadlyky |,y al@Adankd J*'

IS trlsg‘pent af | ugr opheny rane  or ,

tris( pe‘ntlafrrswpaﬂwﬁehe}la %ﬁmfeer tris(pspipflyproehenyDalmage)-

cat al ysixa@giel ¥BQE éatm@gd a&ﬁeat&rs I QSIR/Rch BRI M- salts,

salts, especially, nethyldi (Cl4_20al kkyl ) ammoni um -
S aepneglagy, methyldx(CM_zoa]kyl)ammomum- salts of:

ipeStREIEFhbi@beRNSMahRRiane) | m dazol i de,
b| tr| s(pent ar | uor ophen;/ ) bor ane) - 2- undecyl i m dazol i d
e bls(tns(pentaﬂuorophenyl)borane) 2-undecylimidazolide,

- bis(tris(pentafluorophenyl)borane)-2-heptadecylimidazolide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(undecyl)imidazolide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(heptadecyl)imidazolide,
bis(tris(pentafluorophenyl)borane)imidazolinide,
bis(tris(pentafluorophenyl)borane)-2-undecylimidazolinide,
bis(tris(pentaﬂuorophenyl)borane)—2-heptadecylimidazolinide?
bis(tris(pentafluorophenyl)borane)-4,53-bis(undecyl)imidazolinide,
bis(tris(pentafluorophenyl)borane)-4,5-bis(heptadecyl)imidazolinide,
bis(tris(pentafluorophenyl)borane)-5,6-dimethylbenzimidazolide,
bis(tris(pentafluorophenyl)borane)-5,6-bis(undecyl)benzimidazolide,

9
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bi s(tris(pentafl uorophenyl)borane)-2-heptadecyl i m daz
l'ide,

BisB L LS RRRL AL HALRRRSALARgane) - 4. 5- bi s(undecy! )i m
bxs@(m(pema’gﬂwmpaédynaiumpiwmuh@lmﬁmimemp5- bi s( hept adecy! )

B PR S Srehrw bpmmRA e RmR ol | ni de,
bisg(ié(pérs{theniphéy)ainapiepa sHbidiondess)im2tabdldecy| i ni i dazol |

. 2 . .. .
I @%%(P?‘E%‘B?mph?ﬁ‘ DYramrsAy i Kbsriss I Imidarlidtiecy | i mi dazo
bis(thQ’pentaﬂuorophenyl)alumane)mndazollmde
(tris(pentafl uorophenyl)borane) bi s( undecyl )im
§B$(P?ﬂt-’t¥gﬂOrOPBwk)%leér(%ﬂ%Wl}@f%ﬂ@m ) borane) -4, 5-b

bﬁ(tﬁﬁﬁ&ﬁﬁﬁﬁ)/d phén)Slahteh-Pindftadecylimidazolinide,
bi s(tris(pent afI uor ophenyl boraneg 5, 6- di net hyl benzi mi
Hiseps(pensa orophenyl)alumane)—4 5-bis(undecyl umdazohmde

Beealant ot A Byl cccy)

biséispensttporpbeydropie it dakbrne)ndatidohide, |
Blsfd b RBRRLL HALARRT D RIS Aty | M dazol

bi s ( t Qtlsdrpetivataty incindshase ylkgeeibehinRET: @bliepibatied 98/07 I6anch as
Ris (8. 2 nonafiuorabiphenyl Auernaluminate, Combinatiops afasfieatess e ko

colaamplateé by fhe invention, for example, alumoxanes and ionizing activators in

f?ﬁltﬂélﬁ)glg psgg o?fexayn% eogp %ng g’)ﬁ"’b‘ Iﬂ%]lezmbhcatlons M&B&%qg%cll WO

95/34044 a mmtaw‘nts B8 piEmd 5.49311an ew(D 08/0955g Idbwndes activating

tris uor hen I umane 2- und dazol i
ﬁ?t &st com s;gun sw1 perc rates %ezloéates any 1odates inc u mg t['}llr hydrates. WO

199/33135 debqribes 6 LeeQif ofphRIbytoaRini RN @tivatohe (HPaAlT8 y19oNieshaes using
Bt e bR B ey epdineses comPaY e Qb stiketor o

friethidd® for mbtﬁix@tmggélocatalyst compolund 2|1re described in for bexa.m le, U. Sd |
?’ ttarg'zz% Re 5@59 495 PRSIy ) WS 4 P Subh%fttmn WO98/32775.
bi s(t i sare mﬂﬁl O BT IRLABANR: 1 aBod d¥BRBYY RRAT Edthplexes

i dazol i de, an
575t W&ﬁféﬁ’ﬂﬁﬂ%&h@%@rﬂf |theactingiaes)or actigatigngpeibasis dgscyibed above.
Nk HoflaaRb bfiGe actﬂtbﬁfon@%ﬁén‘( 3} Q'the ﬁl@tﬁf?dg%?l&mﬁﬁ catalyst,

descri bed in PCT pub |cat|on WO 98/ such as ftris

compgsitions 'of the iypition switsbptie inythy ranige of ket esmi0dak t0,2000:1, preferably

%@'86911' %ncgf %r@fé#abyq P{OSSOQr 1€ @%&9 the Jaénﬁfbm lnﬂhﬁ actlvator
by the inventl exanp unoxanes an onl z

b a3 slhase Hased on the phiom Mmbs{pents@@rmlemé)bamploe theBRong Ioew1s acid

SRR B 2l 18 Rt el RREY ot i st

demponcpe® themetelabmplyx isqatfatapbt in cienpogernd betwiedn0.3:1 to 3:1.

perchl orates, periodates and iodates, including their
hydrates. WO 99/18135 describes the use of

AreganpOomealensl Num acti vators. EP- A-781299 descri bes
usingo% $S|Iygéumsalt in conbination wth a

non- cdBAATHER PP BEAFATPISE @G AP GRIYSERTREVaRE P £oRipRpigfed that
reetdin %1151‘9 lcod ?(‘nlefﬁ@bﬂ lﬁﬁtlﬂes(iﬁ&é(l)ﬁ/rﬁzty QBRI thehRlyst composition or
descrl bed in for exa U S. Patents 5,849, 852,
ghegigactiogaaixtur ig gryler/to 9! tamrwé%tilyst@ﬁéowe or other benefit.

publ i cati on WO 98/ 32775.
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wOt2004898d680 Wit hin the scope of this invention gdyagstoheossss

above described netal conplexes can be conbined with
nmore than one of the activators or activati on nethods

desapids 6051 @t Rary céRpohBfts [FeluBe §ca¥dn@erd tiedihiRd RFkhcY @ttltﬁ contaminants
conponent(s) to the metal conplex n the catal yst

cBiTEcHPR FEXtEE te prevenk GalalYst deRcuYripBLBYitable terHary isempenenis may
ozflsoba%h%@& a@mgt it aétﬁat?&%q o&e orgﬁcﬁg &f l@\ghiétal g%nénléxgs %V@?%Erd in the

and nost preferably ere act
|@t3&ﬁt¢@m021iﬂﬁ@} actlvator such as t hose based on the

ani on E%{g%lu%%q} s g b F0AE: z? qgl&n rhgogaﬁolﬁrlt r i %’3&zmr

Lewi s aci trispen Udro or on,
ocfompheldﬁshdlwldnmmmalldomdek dtﬁ]k&lakanmtmarﬂbnﬂeﬁ&lalkylalummum N,N-

rSARAAg ks, R el TR PR PSRkt S

aditialkysilyl)emides aﬂ@daﬂﬁm@ﬁﬂﬁiﬂﬁomw chligye4lahidbiynshi(NIN-dialkylamides),

C‘%ﬂéﬁ?@‘“‘ﬁ“' SO %@wg ’H@tF ggkgwg cﬁ’l n t&r/ {S {l'g)amldes
CakyM Y BinuS AR PS ki) MkPAlumeRnd ﬁlsndg%acsts LR ¥lcHhe i N

order to obtain inproved cataly ¥ormance or ot her

bhis{ethylpluminpoyd pi@@ﬂﬂ@%@é@y@@udggzmadmmde)m hlamoxanes;
OJS Wi GE &E@fstbh?eg ysuglpmg&ﬁ{}teﬁlek ggﬁjxgr zﬁ)g%?lz/am{ne compounds.

desi gned to react cont ani- n
nvirmyefdhe foregping evmp@adaadnﬁ&endsamnmﬂmmo@w dighised in U. S.

tl%ﬁén'tsaﬂr 571’9935%919%%§ S@Xnd gl \?8 Q%BY@tﬁegnec?%%méfes op the foregoing

activation of oné o et al
etn@ﬂamnemppmﬁmmacludmndk)ﬂshnnummmpbmﬂs dlﬁkﬁxlampiuesnryloxxdes,

ﬁ@p %ﬁ]&lh&"x&aﬁlﬁﬁld?sz Plﬁ@&l% é%nrl?n;uérflj ::11 I g Xikyia I rrllul#nmdwnudes
ddiglkRgihminum mﬂwﬂfdcabyldﬂsd)annﬂea,l dﬂwﬂaihlmtmmnlbmﬁiydr(icﬁibglsllyl)amides),
dial kyl al um nur.

A e —
chlarhdosahesl, modlifiidralbinbkanes, Ot ¢dnglokiydsbirydppadingieshe formula R%AI(ORY) or

o NIRRT PR s A8 Eedebu BBt o betensiin Com arv

Nyrifechbbi ;ihyh;lzagr d,ﬁs];—t-&htw-ﬁlbtﬂimpﬁﬁm laxlzd }{g 1|s C.4 alkyl or tri(C, qalkyl)silyl,
ria a al um num

oﬁfgfegﬂh’ﬁr P@S@y%@k ﬂc’aﬁ? ARk W{fegreg.t BOBPRERHRYS such

alaethfagls{rxekms{ @klmumummﬁdwpeﬂ?ahﬁaenammﬁwbé @lﬂlh%@tyl)alummum

e e),..and/qr, a xanes as

Lg%%y'?}ggé‘gf\;‘e@%ﬂe‘g%ld&ra@%ﬁi(% ”@f%ﬁng’FOPYBBII“V’é‘f%N “am ne,

abis(tRMdtyadiyDameenpounds.  Many of the foregoing

conpound3>and their use in polynerizations is

di scl oSBYherexpoplgof a itablp testiary compongmisis 4 Ryfiraxyorhonylete metal salt,
abvEhwhibh Weh 8! 4§ ?@rOX)P 2650018 Onéhea IR o8 #i- @zfrb&&ﬁc acid salt wherein the -

foregoing 15 terftiar onent s i ncl ude
t PP m@yql% ig Wﬁm%ﬁwwﬁ @52 meiahfrwy [Gapupsil midraf the Periodic Table of

A etk PR corﬂ;g hﬁl H!: Uslé u [uI ru\}e%l lsmméﬁh dlogy especially in a gas

di al kyl al um num am es kyl al um™n dia
dphebkpdlanerivationn Non- (mlycmg@wmﬂyﬂ 19¢1qu *amtd@ gpsaturated, aliphatic,

g%xr&ﬁgﬁt! &%M% IQJ :é : %%ﬁ%&l%g %E1d¥ sqgi}egeetﬁg c%rboxlyla de ligand has

unoxanes al uno anes prere
t Bemioae to theappdrexyt Bibstiteents anmﬁnoanbts 24rmx1bpf1 auauhs Examples include

Q ond n t h
PSR B o SRR RS BB b Rplee bt
ahydydxycdpiroadte) (ﬂl@dmmﬂﬁpﬂylaﬁ Hﬁbdik}meplaﬂateehﬁﬁox}@d@oﬂﬁe aryl ,
hydroxyundecanoate, hydroxyoleate, hydroxyoctoate, hydroxyalmitate, hydroxymyristate,

11



worahRvakd y phenyl or 2,6-di-t-butyl-4-methylp
and Rs is Cl-4 alkyl or tri(d 4alkyl)silyl, Wefls200m0sss.

preferably trinmethylsilyl. Mst highly preferred

i.ncl -
tlﬁz?%o?(gfé%%e{}%gnﬁﬁx%gl %?%H_?& rlflg%:sﬁagagh%% ltar%i w&?oxgg dosamoate. Non- limiting
cixgmpleroafyhe) ragtairpiortiom in@yudss alimetal Fldcyeld- f#bn’nﬁb laycup kemaxhgler Al, Mg,

T R T

snctsallsl e tertiary conponent i s a hydroxycarboxyl ate

met al .salt whi C neant any . ]
> hydr o9 %% é&%qoghﬁ“e&he f?&‘-"?ar xylatgmetal;salt isrensesented by the dollowing

Sehdralfhiefutd: n the nmetal portion is a cationic

derivative of a netal_from G oups 1-13 of the Periodic

Table of Elenents. THQLUDuithetfay be used to

| TP O iR MAEForBERRBO T @96 SRR AtdaYidk Qn@A&ﬁﬁde?kgne , preferably
phase pol ynmeri zation. Non- limting exanples incl uds

m@ap | toy/rragl &t & anorepricfsreklyi feom Greupera te ¢ awst 12 to 14, even more

10 %ﬁéf&aﬁ%@mﬁm@ ‘!‘Iﬁm&%’éréﬂlbw carboxylic acid salts
where the carb late |1 gand ’has fromone to three

hydr 0)Q/isdalesen. hydspges, hydeoxideoen an atkyl, 2lkoxnralydoryasitong, silane,
ExaiRle? sﬂa;aw%su%%&m 6ok a t%ou%}x%rhg gg opi onat e,

hydr oxybut yr at oxyv er a Ival at e,

hydr oxR/is a@yérat%byl hg(d@hwgﬁqm atoe30 @ybhn@mmepieﬁamyel to 20

d
T T Do
15 rd;mﬂmgrhyama@rmalo gtdupmvm«aémgﬁa @it MGhE UGRHRALTOR SBKbtituted

mar gar, st ear at e, oxyar,achat e
R A S O R om Dt pre i ot e that i
repbrdinated to the metan M bgerag offehishbres eleet€dne thekdo®m t he group
conS|st|n Ca Sr, Sn, Ti, V, Ba, Zn, Cd,

f—’gm?e(%ﬁlr%flwﬁ and Na. Preferred netal
saltsyasmmngaxcfr@ﬁlltcm 5 In one enbodi nent, the

hydro car ox | a €4 et t . epr esent ed by the

20 tollo ﬁﬁrei%‘% P’f‘l‘}f‘ nmlqu ‘kfﬁ% , where Mis
a net drefbrr@hexaiplep st the r&egbﬁlgaﬂdrokﬁexﬂea%ﬁaﬁétaealanﬂclude
Actrnr ri,es, preferably from Goups 1 to 7 and 12
NS 4 ﬁﬁfg lé?ably fromGoups 3to 7 and 12 to
14, even nore 10 preferably G gup 12s and nost
pr ef er abl )H Zn; Qi g hal ogen, , hydroxi de, or
an al kyl Oal koxy, Aar yl oxy, | ane,| sul fonate

_hyutXogey

or silo r@épo up to at  goLUNti ng

hydr o R is| a hydrocarhb aving from1lto
50 carb atoré, prief erab carbop atons, and
opt i onal subsgi t Yyt ed i t h) ame~<Qr noRB hydr oxy,

al koxy, N, N 15 dichydr ocar byliam ng; or hal d groups,

wWth the proviso that in one occurrence Ris

S ubst i whetednl R* whd RB mdbgedd@xly eadhfoccurrence are hydrogen, halogen, or C.¢
25 N—d| hydr ocar byl am no- group, preferably a hydroxy-
gr“@'p that is coordinated to the netal, M by neans of

uns har@tlereldaRivesisy bdiBE@rated into the catalyst compositions or employed
simultaneously in the polymerization reaction for one or more beneficial purposes. Examples
of additives that are known in the art include metal salts of fatty acids, such as aluminmn,
zine, calcium, titanium or magnesium mono, di- and tri- stearates, octoates, oleates and

30  cyclohexylbutyrates. Examples of such additives include Witco Aluminum Stearate #18,
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x is an integer fromO to 3; y is an integer froml

to 4. 20 In a preferred enbodinent Mis Zn, x is 0 and

y is 2. Preferred exanpl es of the foregoing

hydr oxycar boxyl ate netal salts include conpounds of

the formulas: RBRB HH C/RHRB n 0 Cor 40--\\

RB O2 0 2 wherein RA and RB i ndependently each

%ﬁ%g ?jﬂ xglﬁ'n ge?ra@@ﬁ (Wl(?(.q) Alnﬁlinggl%rﬂear gé #lgé-aﬁd wgt@o ﬂ”ﬁ?ﬂlum Stearate

Itives nmay be Incorporate Into the catalyst
Edfpositadeny 06wh@hpﬂe@y%k§ble§nommtm@amhtwni Mempls, TN, USA. The
xPsQ 'oYE[EB h&cﬁﬁée% ;{ &?a%ls{ &ﬂh gaflorﬂ@ QisQAbsedH 6. @%El%ﬁt'é‘do%bm

poses g tives t%at ar e nown I N
ar t o Aéqhtw@l ﬁ@t@lzelﬁ a@dwsmélpdff Atistyticageris suck axfattyamines, for example

ﬁl‘:ﬂ‘l'cmnﬂy% 996/9 Dinc a@cﬁdl\%' Yffend df{e%kﬁﬂk@gtea?ﬁgﬂl%'aHH%HPBQarate or
di- and tri - stearates oct oat es, ol eat'es and

Bymarane A5 |1980/8ya bendof chiguaisdsicapd a@meﬂnm@iatarev@zsl octadecyl-3,5-di-

ﬂeﬁ%lulil‘ij@ hWo%thy@lokith bR, P& Arafthtfe #dd Witch CoWlot4n, Mem his, TN,
Alum num St earate #22, Wtco Al um num St ear ate

Had- Wtco Al uminum Stearate EA Food G ade, all of

Whi ChrRd o8V @sdrlel satiws@ m{yohﬁ& 2@ wgps@w%smmxy B combined
TN, USA. The use of such additives 1n cat al

whﬁ%?sqrtm%%squoramgtem%%%rcfamﬁrswsmsonqiaftﬂ@rwmﬂmﬁ/@s well known in

e dit bl ANRkcrded b eswaf gﬁﬂpbr‘(&i&:aial’}@t‘s Ufé%a@i@ﬁ]hrﬂ @bfuf for slurry or gas
agents such as fattﬁ\?am nes, exanp Kemam ne

ﬂBSfQW“ZPtI‘R?S akidher éata]éiStlSP‘@Pﬂi“’@f‘ O’éﬂhﬁ BB@W%‘PEG’”%’P’?—?&W‘WW&

ARy REinANRAppor e fobih S8F &afiple epos QIR A BSWABYr Srcoporated within a
bl end of ethoxylated stearyl am ne, zinc stearate, and

YOPAHFSHITR 5-di - tert-butyl - 4- hydr oxyhydr oci nnanat e,

-al S0 ANAeinabkpbi0sn "Wii& 0 aeREdAGH B haBeablVRID Bifesany pd¥ous or non-

USA. The above_ described catal yst conpounds and
RULEI SYRROTCBAHBES PHGHRY BSOS RRSFBTHEY (X HRIf Rfsganigroxides,
Calsi @esShipdes, andidlides. @iker Odrrierainciudé fesidis3@pponenatdrialsiech as

in the art or as descrip

BPBFe o PG RAST P el et Hhadin ph afpaiiyene v

besieéna Ipolyolefind difpblymeric gaspoup3 A& @nPothitiviganicak indf@nic support
Ei t h@r the ca aI S?t conposition or the individual

PO NS P E R S may be in a supported form for
exanplee gtefoosd ¢agrikroare inogaiaokide thnt iejudothe G HBy BE LIS or 14

yn\/leta (I)xl?de% The PR Itrcted s%{)po S mclluedes silica, alumina, silica-alumina, silicon carbide,
boron nitride, and mixtures thereof. Other useful supports include magnesia, titania, zirconia,
and clays. Also, combinations of these support materials may be used, for example, silica-
chromium and silica-titania.

It is preferred that the carrier has a surface area in the range of from 10 to 700 m?/g,
pore volume in the range of from 0.1 to 4.0 cc/g and average particle size in the range of from
10 to 500 pm. More preferably, the surface area of the carrier is in the range of from 50 to 500
m?/g, pore volume of from 0.5 to 3.5 cc/g, and average particle size of from 20 to 200 pm.
Most preferably the surface area of the carrier is in the range of from 100 to 400 m%/g, pore
volume from 0.8 to 3.0 cc/g and average particle size is from 20 to 100 um. The average pore
size of a carrier of the invention is typically in the range of from 1 to 100 nm, preferably 5 to 50

nm, and most preferably 7.5 to 35 nm.
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Wd.ﬁ,(,m&,zgser nms "support" or "carrier" are used PCT/US2004/008834

i nt erchangeably and are any porous or non- porous
support material, preferably a porous support

naterl f or. exa |no ani ¢ oxi.des, i des,

nitri gmp‘amf SH%H"%%‘“” aiDeSHops BH@bly ﬁ@PlS’éi%‘P fdhg prgisat

mﬂmntarmds&mcahsusswbtea@ 4 P, 4831 4/808N 861, 912, 075 4, 905 ,821,
gd ar crossllnged or C Su

DIk 25 s S R B BBE S A0 s S RHRR S 08 Yl s,

palby res,i I50469 oam@,lsrisﬂ%s 9{554117&4,@656,253“595@6'8% Ql625 095,325 347,
or m xtures ther eof he

S BR 851. S OB LI B THAOBAR T A58 UL, 1o TIHRIOUEES7.032 and
5 h@o GEPURd BeT Bublftatiohs VY"@ 9982995 WiBsH| 408, 1 W096/06187 and WO

referred supports | ncludes sifica, um na,
g%@kﬁﬂ alumna, silicon carbide, boron nitride, and
m Xt un ts_ingclud
g ne e ambIRE G nonide Wohy Gty pR UGN b S hat may also be
coployertinitieseit itvresen s deporibedinle i Rateitsva04pR 41 i 815,062,

I silica-titania. It

Egbﬁﬁéfggpgaﬂiﬁ P&?%e %g£$$ ﬂgﬂﬂﬁgsurface area in
t he r dnigeomémpfiatedthdtQhd eatald cordpoynds (iatiecinventiomBay Be ddposited on

R385 B e gt Betp i s BB RORGPRO ) vt
pristibporedd|fyrm, bh@ayshy deposited b @ sifpott et Fo@rthd prd)’hefdgbgtalyst
rom

rang& ngg om 50 to 500 nggpg ore vol unme of

FEBOUgE: E}em’éﬁ?&"%\?éWg‘é’ ieperesf-ze of from 20 to

200 MThaf aMptioRy s irtHods fnhtBe St!for aﬁﬁoﬁﬁlgﬂ pﬁgn‘feh@atlon catalyst
carrler is in the range of from 100 to 4 ore

GHPRHRAOF EARL! Sorresigons i écﬁdlsealoébedgéseﬁdquep@ r ggample, the
bz&al@&%@&n{d%f {2 OnvahtiobBayPee8 fa?rgz?pd?fiﬁé boRit?Eald addescribed in U. S.

|nvent|on|st% |ntherange of

Frihip, 4176»’&%)@dr?rﬁ7018 Pef Eheatsay EqrRposion e igeEni R pntion may be

By fieds\estriBed 10 138, Pient 534401 @ Oﬂﬁ/sgﬁ%z@ﬁed with the catalyst
PCT/ 'US2004/ 008834 Exanpl es. of support ed cat al yst

EOMPRRition; of the imVFRtiopNgy Wﬁweﬁ% ag Geecriped inglprropean publication EP-

'N-‘g(gﬂjd?)g 'Fuﬁl’lﬁ afjﬁ*ﬁs@ Bh@s%Glstitﬁ‘enUor @avﬁgaér@lg% (;f t}ée ca?a@Qst 37 be selected

%@WSHUSSJB@HB@QSS @0240 894, 5,332,706, 5,346, 925,
g ‘5132 R4 reféreé@ﬁlbgcﬁl%ent tie%ﬁf@%tgcglq:r%é%eég&sssquogtcg ﬁgtaleﬁf

SOIM®1t8m7that @@d@g@s@ﬁg@e medi§egas dagTibedsin PCA, prdUcation WO 96/11960.

12 e Ll B L o

IB5/ehi@Vi4 desgibRiGn BGT&ﬂblmatior\AUV OPB/00220ahd WWO@@ dh this preferred

?rﬁegl?o%;r{é{? %%Flgsc{%\é%%uln a.PA actx&gt%rscat?%c%n%b%régegélgf fuﬁ&ft l QM rf‘l“ he liquids
aray eteny coryaddble Roliknt Sr otRart lizyidscafabBOdl, féding 4scﬁﬁtﬁm0ﬁ Slurry with the
10 4, 395, 359, 4 379 9, 4,405, 495_ 4,

AR ST L e T e HL TR th iids rothe

cafp tiddl or ©cli¢ dlphititver Atdn@ibic WRYrobLb AL RO ipteFetalf tolhdi. The catalyst
sane or a’)&lgpar ate SU ports toget her with an act.i vat or,

SPOPABIARH PYLYRIGF miRRFene squEgns He mired (pesthrrdiaddedia a pprous
QlippityorDAtERRRAKY, 11RDoRs BuppeRNhddedtd theFfegfctifd @NIrEE The resulting
ig}?ppo?trea ggmgo%}tgln%/nay be dried to remove diluent, if desired, or utilized separately or in
combination in a polymerization. Highly desirably the total volume of the catalyst compound
solution and the activator solution or the mixtures thereof is less than five times the pore

14
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woanpawnds of the invention, or any conbinati orperus2004/008834

thereof. 15 There are various other nethods in the art
for supporting a polynerization catalyst conmpound or

96?1{11%% Xf’tthe 89@9&1‘ é G?)resﬂ'll J{l;lﬁag yqesfs an%? éc{rrlpes tebg dfl%r% p{%{zrably less

i nvention cata onpoun
thau gmed mmesl;m;th mosttpmfer rangeobsingirotod Llrtdnéslt@ afdines the pore volume of
Elj[ﬁscrl bed in U S. Patents 5,473,202 and 5,770, 755.

S RS yst conposition of the present invention may

be sPraaydués feomasuRskd fobore Rolume Sf a Patb& Hupport are well known in
648 ilo T_@g suppor t used with the catal
PEEFTIGE PRAY

U B TBHOSTR IO 1N bhserspi i mafisod wel

ﬁﬁc&ﬁflhkﬁl%jad i9 d@éﬁ%@ﬁﬁm@y biaCPérbQfY BB ParkticR PendBf Fluid Catalysts
Fi na%]&%/_gtat | east one substituent or |eavi ng group of
Y

Bpdi Kaken, MXQ@M&%&I%&Z% 83%P¥bed in U. S.
Pat eni j9 k@S &%Qmpiaﬂ:d Ry H{e‘%fl%nﬁ&gthgfmw'cﬁﬂgts cdd & combined with

i nvention provides for a supported catal yst
8@&9@5’5& qogmpoviis of tha @vertios. Exampleseisuehoethdricatalysts are disclosed in

Heﬁ?t@g 9‘3‘?‘,2%’&3 9?5‘@’74 ‘5%51 ¥, %S%H%%@su %5/16\ 41, 4,159,955,

pre erre uci g a 'supported’catal yst
6@%&1{4, t70h43% AR Hy 51067 25fe 5i189.8611, |56ﬁ1 660, d898.81 691,264,

p’r e g?? g.\'&c? ?%’P(ﬂfl dé’x\‘%ﬁ%ﬁt’ &%fné‘%mﬁﬁﬁo‘é@/z%@{ 00 %ﬁ%‘tic&lﬂ', tthQ ic:émpounds

yst conpound a
that ma;abmcxntmw vathrthn metal qomp&pmfahemmrmun th. prEfduee mixtures of

8%6 S én 8111e y Q & n;ﬁ ac}tntlgﬂ glgfu(ag \féﬁr&%@t%&a FI‘?{ g& attg ltlransmon

mtaabgmﬂoundn'qmdunﬁﬂmamﬁ/oompmw vator. In the nost
f d d th
P o o et Aot NabL Emistih o) Sk i p R P sl kmown
magﬁesmhedlemabdeysup;fdnu@&ﬁn;ioﬁh& cﬂiaaﬁmsdompmgmtp Gid ) Shramihm catalysts
ti.vat or ures or .s ns . ar m xXe Q
8 o it 5 it B g s o e 1iStion
(3455 %:0) uaalsstpaxemscmssecndwesi é’boNolam ,T16538, 04,017998414);82;68575 t4 ,564,605,
T conposi ti e drie
51 985 78080 and PO TR EBOS ob bt o o o oty

lcﬁmpéiﬁﬁbth@ﬂlhb)%b usEd i tIROIrySEBY inZaitib thelukde GHhidsitiod @fetal adrhyounds
the total volunme of the catal yst. conpound 35 sol ution

o0 GroEps 19 & aredratlpPrnup 419f 8}5 RepigdifIgblg pEElemaRs-eof i s

| ess tduanblk Zieglet-NaRsScatdhRt fpgdundinM&RALDRAL AREARS, bromide,
PCT/ US2004/ 0%834 voldll}:%re ofﬁ)t he porous sgg)g‘ort nor e

Shleride ans Guoride derivatives phifie farpgning mesolsrespistally Hraapuey dispiprred
@S %um £ uhdl B€udd 'ﬂ@ﬁ T8, *TlﬁésHS)S’Cle*rROCH%@l 3[‘1{@%41219)3@

froml1l.1tinmes to 3. tines t ore vol unme

éraﬁ%ﬂv)zchrﬁ%ﬁﬁ)&hﬂb@hﬁ%%m@ Ti(RE 1) G, ap@ fuixtures thereof,
) k
\bPéfUrE{ﬁ Qfp pp%rt?&é?:?ée&gm&?g%g% rllgﬁélilsy‘@@B%élz O exhfpleark REscribed in,

art. T nitrogen
;H)ﬁ&aptN@M 30 715h&B 0253661 and| 6el 450Rdr ewasiple. known i n

t he ar ] [ i. -
part 12+ BafiER Efuia o Deis B ofsfPlorigh R b Uinaay halice,
'Eilltowhala:des aﬂlaikgz\’udee wch@k1¥QC§£ NpCl;((CDBEB\)/E@q: BG %884 and t
er copte | NV, ntIO r
Tl GHE R MR e e B AR e BV T e
of Cly (0B u);veamtinmg And ﬁnaiw) hesyl aetsiacds and &e@romtwhqeemsteasmh as
I sclosed i U..S. tents. 4,937,299, 4,935, 474,
d"@éf‘%f@? l"g’,"é%g%@&he’fﬁ@?é%‘ii“ G IFINE 4, 159, 965,
Conventional-type chromium catalyst compounds suitable for use in the present

invention include CrOs , chromocene, silyl chromate, chromyl chloride (CrO,Cl,), chromium-
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wdadeBgy’. 4,701,432, 5,124,418, 5,077,255, 5,

5,391, 660, 5,395,810, 5,691,264, 5,723, 399 5??3%5%“""”‘834
5,767,031; and PCT Publication WD 96/ 23010. In

artjcular, the conpounds that may be conbi ned with
Eﬁ@y lheanoateptns chrasumpestvacciondie m?r.(éﬁA@)@ PYosdimiting examples are

H?séi&éé&ﬁﬂJ‘SfPatPI%sYﬂQE!?ﬂl[@,QEEeO@'KH&g'2?‘?@5 of the
i nvention include conventional Zieg tta

t r ansPiill eferi®nyaational-tuparansitiin reatal ceialysidiomppingls suitable for use in
gﬁk&% ﬁﬁfentgﬂ'?ay gdlcﬁ&ﬂn I%F efgllt os '\PI ’;f"53t"r ?5‘0?".,%5& I'f 1 I}I%leand

ounds 1 ncl ude kKnown magnésium
éG@%@ﬁtaedEBG#ﬂtﬁmdsudﬁhﬂawOm corrpounds and chrorri um

cat al . SO i L LD at al s'). '
?fééa?a 1ys ?%mepse éc}'o T 1t8 r%q abf)y X e %/Iglﬁgé ,}@E v.)gfnpounds
amtt@llqlﬂy eroamcenewhlﬁcccﬂmatbes of thetals oP8toupiND, 12 orl 115, Noadimiting

agpls 38 ity g Ih e dsdmeieaabipippenestom,

ﬂlﬁ:ﬂim‘émhm&ﬂﬁ beakwpotsssiug, Mithy lzﬁl@niﬁcﬂiﬁlﬁ?laﬁlhﬂﬁunWS&ﬁtW&ﬁﬁboron
i.n thiﬂqgres Nt |}@/ent| on |ncI ude transition netal

g, tg-nragndborpn, @pd rim parjcutprog|pmipumgrialky]
I:diﬁ)oﬁ’&fsl fidh s mﬁaﬁ&uﬁne [ hﬁﬁmrfeu@lﬁ&hﬁml\gﬁt a

catal yst conpounds incl ude al koxy enox brom de

OBt B lmimRen D{her THiable ERchpE cpepowRdst RaEgoFghgohalides and

H%ﬁgszof f‘ﬁﬁﬁ Igg&émkral&% ﬁlx%ﬁb %ﬁdk&?@é(ﬁl‘éﬁ@ég an§§ydﬂdkm Bhp 13

joBlimiting Wp@l@&onvqm(om @cAtglyst compounds include di-
Pébt( AR bmil Q@&ué{;%%}éum b ettt froril)

mxtures ther eof y support an inert
sthylpary inm phlegide.ye hv@p@lb.aun @omite, dixisohptdadumingmdwdiids, pethylcadmium

hftyige ity 16Hbn e, busORURER o oot v
Mﬂa’dgnmuudtydh% but(ybnpdudml@_ dnhlbtweromehndm;d, dibronipaluimgisym
s Pt RBlatiom AhaR, KOKICHAGPHER o BBl cocatalyst
tanpoandsare kevantd thoammdhe.m‘c aidlamgre kainpkieslisusionasf thééslcbmpounds

g %ﬁ&&;&%%attentgg §§H?§jy| acetyl acetonates

or oace ace Onat es V(AcAc) 3 and
VOCI ZCQMA@atmm@m@le(xAs: chude metanoc&netgthlysa cepovatle which are half and

t.i.onal chrom um cat t. conpaund sw abl e
RSB Aol ainh B o ot R B clopentidienyl-
olpe Gtm&&élﬁ;r oftier Yimilahfubdtthig sGiétobhciCoRIpehth@ene, cyclooctatetraendiyl
&gﬂ 1 romum 15 WD 2004/ 099268

f“&igzo mfl $83Roungs are ggreraliydssrsiked as copptinatipn porppiexes
aGRhidih@ 6§é SHRSLE Lifsdadt @fpﬁﬂ): %%n-b'\b le ﬂofH &anékaoﬁﬁéﬁpétsﬁ, %{191_\,, |
disclosed in U S’ Pat. , 285, 721, 3,242, an

sycdapentadignyl desivad ligands or mm@mm ombiinatippwith raamsslmrmetal selected

%fxﬁ{}m&ﬁﬁ ?cl Q/%t feta quﬁgrs%grlﬁotlﬁlgleqar{t%[ngfésagd %Rinf'\%gsries of the

present inveé close
Reriqlic Bdde of Elgoents %{emplaaocv_f na3a1agent- 5pb c6l3st22Bpaunds are

ﬁgégﬁsvﬁ%tjiﬁ,sft?aﬁeeﬂﬂ 1E0s ikl CRLA Yo 48?@%‘%?7 b0l 5055438,

ove conven |0|’1 2type cata
S OMROBONAS120:868. 3.3230,418| 5,998040d 25,0063 31, 5j229, dm i5)264.40% 5,208,264,

TEh8Y fo, 3T30P6241R%08 1506, 5,347,095, 555079315 5447084, 3301 700, 5,301,789,
5,399,636, 5,408,017, 5,491,207, 5,455,366, 5, 534,473, 5,539,124, 5,554,775, 5,621,126,
5,684,098, 5,693,730, 5,698,634, 5,710,297, 5,712,354, 5,714,427, 5,714,555, 5,728,641,
5,728,839, 5,753, 577, 5,767,209, 5,770,753 and 5,770,664; Buropean publications: EP-A-0
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exanpl es include nmethyllithium butyllithium
di hexyl mercury, butyl magnesi um di et hyl cadm um
benzyl potassi um diethylzinc, tri-n-butylal um num
di i sobutyl ethyl boron, 10 diethyl cadm um
di -n-butyl zinc and tri-n-anyl boron, and, in
particular, alumnumtrialkyl conpounds, such as
i I i '
PIRERRN HE e A b WA BB ST, P a0 d65 00, BP0 783
¥4, ERAN-@ 5 LBoR9at ldyPSiT m,lbhcpigglrdeQ He04288 WO 92/00333, WO 93/08221, WO
r d [ f
D809 Wapth198% %)2&33?%’6 9ASs v@ 9#&9% f@é} 48567,WO

nono- or di-organo i'des an

PEQ P &, WRAEBL6T 39 and NQO 8%8hidhés of such

conv eprtere%@kxah%ﬁg opﬂgtgltl&lm}/e% tuse%q %loﬁ mg?‘negdl cc]'ﬂ?plexes of
i sobutyl al um num brom de, 1 sobuty oron ori de,
ﬁ@Pﬁ§¢ﬂﬁﬁgﬁ@smwhﬂewwmﬂwwéOfﬂ@ﬁhbe@TylI|un1chloride,

et hyl cal ci .um br oni de, d|-|sobutylalun1nuq1hydr|de
nethylca&ﬁlunnﬁhydrlde di et hyl boron hydti de}

hexyl pheryl ydri de, dipropyl boron hy 3
octyl nmag hydri de, butyl zi nc hydri
di chl or obgf on ydri de, di bronoal ugj ndm #krydr Nde and

br onocadmi uga hy dki'de. CDnventioné?zFVpe organggetal lic
cocat al yst £Q-Cgnpounds are known to\those in/the art
and & et e discussion of these Co nds may
be found gn UssPatents 3,221,002 and 5, .
Coor di nati on conpl exes i A€l ude netal | oce al yst
conpounds, which are half and full sandWi ch conpounds
havi ng one or nore 7t-bonded |igands i ncl uding

cycl W¥tadi enyl - type structures or other simlar

f unc v @RieBun® tArbSHi 6 Fagfilin, 33 B8R, 2 ofikeh or hafnium, in the +2 or +4
cyclooctatetraendlyl 25 and i m des. Typi cal conpounds
forpa! ﬂ%ﬁ@?%ﬂﬁﬁ descri bed as coordi nation conpl exes

cont &’ mi ¢xgh 66t@rréce IAdERnldnga kSleCraPabth elecgfrouptcmlmmdg Bgiydrogen,

a tra sition netal sual | cl nt.adi eny
h?ﬂ%P?av@'& $ Y‘g%‘ﬁ‘&i‘%‘ W“%ﬁa@t“f‘%%"m atig ‘?rﬁ%ft ﬁatsﬁ%awngapto 0 non-
hiydragei atdn@sN omnadfadént RE b@ﬁﬁs&dgetl‘fef ﬁ)ﬁh@d%}@nt&lehﬁatﬁe (thatis, a

eferably. 4, or fr e Ianth e and
B St s Sriiel et Motibe oTaBE & MOr EnEsieDs.
Exenp{andepafdeitiath aeemndrce Isyiﬁ eni6iiié Agayi8 krotp BD!QHB d8 néd-Bydrogen

30 desc ed in exa tents:
ofprs o 9 iputpebil SR baTens onis hRR0 Brgws o 0 40 fon-hydrogen
afdaf3 08 tbeth&r, ale?DoBfigate Sdidabdhadih @ from, 410 80 AéhlhydPogéd Bom® Zorming a n-
5,%29 4731“§ 264, 5,. gi2§§ 264, 5,278, 119,
cgmpley Wik ereuppnd) ¢s in gie34-joqmploxidatiga slatens ' 5 384
299, R 3tpenQéhtly 2achDtcutBice is 6,39/ 65¢henyd, 408, 017,

5,491,_207 455,366, 5, 534,473, 539, 124,

5, 5545 ffishe f@?%@fﬁ%cmegcee%aﬁbwr S\?w%*@gn 30,

5, 698x &34h,intbger #OmM2A4 8. 5, 712, 354, 5, 714, 427, 5 714, 555,
5, 728, 28,839 753, .577 767

o 7 70A9Ehonalghomioss Bt eiSgtnaBty] SRR ISER PEAPERL e the peta
ddinBé&Xts dfabe prefentinenb@0ard 8idse dfheSofnud20 436, EP- A-0 485
822, EP-A-0 485 823, EP-A-0 743 324, EP-A-0 518 092;
and PCT publications: WO 91/04257, WO 92/00333, WD

93/ 08221, WO 93/08199, WO 94/01471, WD 96/ 20233, WD
97/ 15582, WD 97/ 19959, WO 97/46567, WO 98/01455, WO
98/ 06759 and WD 98/011144. 5 Preferred exanpl es of

net al | ocenes used in combination with the netal

conpl exes of




0D nt invention include conpounds of the _

Wyo]?nﬂfgi@ RBRERERS R3 33 R3L -4 R3 NX'2 | JES2004008834

MX"Z R3R3R3 ZR3 R3 R3or 3 R3 wherein: Mis

titanium zirconiumor hafnium preferably zirconium

or hafnium in the +2 or +4, 10 formal oxidation

state; R3 in each occurrence i ndependently is selected

fromthe group consisting qgf hyqi_ en, hydrocarbyl,

silyl, gernyl, cyan®?® ha c‘%uo/po i nati ons thereof,

said R3 having up to 20 \b;dr dsn atons, or

adj acent R3 groups toget\N grma“difval ent derivative

(that is, a hydrocarbadigyt —sil adiyl or gernmadiyl

gr oup) thereby formng g fused-ging system 15 X"

i ndependent |y each occd¥rence Rs an anionic i gand

group of up to 40 non-hydrogen atons, , @hefeit® X"

groups, together forma dival ent anj oni ¢ | i gand

of up Yids BENHBNEIFYEHERE Renimy Rehet2. 8 gBtHh fapmmacsidgtion statc
conj ugetif dadli RELreRSindpehdentsy £ saecté’cpﬁ&ﬁ e WD sting of

atoms formng a 1t- conplex with M whereupon Mis in

t ydragen, hygracarbyd.silyla gerewl. syare chalqendicombinatinns therspsaidR’ having up
Q B . . . .

PESSRIRES a1 BB Moty oS o sy i

dwdrocgrbﬁ@ylaﬁ aflif} erpermadiyd gyoup) bergby farding i duratl-ring aysine s

et al b RSt QRIS BRI Y3l BBk i, o il o,
tdaisl grouprhaviag ug o 2AD0RGIAYREDRG®s, POWOUIS2 Srd el t0GBIRS formR3heutral
F§5_3ozéo¥1j ugMeXcliienﬁ)gr aFﬁvaM\QE ﬁs-hﬂiive thereof;
' Y is -O-, -S-, -NR*-, -PR*-;
Zis SiR*;, CR*,, SiR*,SiR*,, CR*,CR*,, CR*=CR*, CR*,SiR*,, or GeR*,, wherein
R* is as previously defined, and '

n is an integer from 1 to 3.

The foregoing types of coordination complexes are described in, for example, U. S.
Patents 5,703,187, 5,965,756, 6,150,297, 5, 064,802, 5,145,819, 5,149,819, 5,243,001,
5,239,022, 5,276,208, 5,296,434, 5,321,106, 5,329,031, 5,304,614, 5,677,401 and 5,723,398,
PCT publications WO 93/08221, WO 93/08199, WO 95/07140, WO 98/11144, W002/02577,
WO 02/38628; and European publications EP-A-578838, EP-A-638595, EP-A-513380 and
EP-A-816372. _

Additional suitable metal coordination complexes used in combination with the metal
complexes of the presenf invention are complexes of a transition metal, a substituted or
unsubstituted n-bonded ligand, and one or more heteroallyl moieties, such as those described
in U.S. Patents 5,527,752 and 5,747,406, and EP- B-0 735 057. Preferably, these catalyst

compounds are represented by one of the following formulas:
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+4 formal oxidation state; R3 in each occurrence

i ndependently is selected fromthe group consisting of
hydr ogen, hydrocarbyl, ysilyl, ger ano, halo and
conbi nations thereof, gaid R3 havi up 5t

non- hydr ogen at ons, orkad+a§ent R3 groqps_&@g ther
forma dival ent der yatlve (that i ,
hydr ocar badi yl, sil d§yl' r gernadl /9@p) her eby
formng a f used- ring tem each X' iP§ya hal

hydr ocar byl , hydrocarbyloxy hordr o arb | am nof or

silyl group, said grogp having upito ép non-fhydr ogen
atons, or two X' groups together forma neutrgf Cs-30

conj ugat ed diene or a di val ent_derivative thereof; 10
Y is -prerem M’ isa rﬂﬁa from ﬁF@ups 4.4 grd agitipPeriogigTable of the Elements,

§ir5fé&§lyﬁﬁa¥um@%‘rc?c%n or %M@st E_é)f ﬂ‘l.?comgfn o%gﬁlgmn
wherein R* is as previously ned,” and n 1s an

i nt egek’ if  Bibstituted OGmeMéM@F E@elmg liggrgdervomtinated to M” and, when T is

S O BR85S GBI

Oodrog@byl sgbstingnipt@ips 5avidOfr@n 9 to B) SdhnCdys, oSS ARrivatives

g0 b pnpip L elbinen o thaei s

93/ 0822ath QVeiBispn8&Bl, sel‘é&e&ﬂbﬁ?lid@ouﬂ/@nﬁ&iﬂg]of% -NR’-, -CR’»- and

02/ Q2577. WO 02/ 38628; and European publications
gg-’&‘%‘f%%%" Yeh. A 638595, EP- A-513380 and

EP-ﬁbSYGBEﬂmrQ@r&ﬂﬂt&ﬂbhﬂhﬂﬁﬁjtable nmetal coordination

conpl onbi nati on w th t )

co %I é% Segﬁ‘:{%? ﬁ@"ﬁﬁ"e?@ﬁ? ConsisHng ‘?fI E)Ré’r'gmge rfg*é’x (88> 5piRg, FR2, -

tH,2nd kibistnted Bt ﬁisubsﬁnﬁéﬂbﬁj}ll gedlipS,OvifH the Br3Sidb &at &hl&neé is—-NR’-thenZ
and one_or. mre heteroal

b PRI om il oG o e G Al DO SR R Bl proferably 2

Ss SdlattedTrbnathel gfoug dohs#iifs o0’ EBR’,Bnd - 186,;057.

Preferably { hese catalyst conpounds are represented
by oné® d% ! PitePREFI M ing f or mul as: 18 WO 2004/ 099268

PCT/ USR0i94 100883 4niohic g:-[roulp whh 6As 2 Br A?N% Qﬁlv)afglt &8dnid &(ng) when n is

erein is a neta rom
c?lr' Péef%?bli’ %e‘slﬁé’ﬁﬁb@a?te hvémx%"aélfoxb’}?@ £ Ahss h?@foallyl mOlety described by
pheQemabh&zt&hﬁth&i zi rconi um or hafnium nost
preferabl¥ zirconiumor hafnium L' is a substituted
|

or uns¥ERR] isirdspendentlyiomenarontainingicachen s dliqeat wioges, gMygen, and/or
PHbsphoRR And odeSor n@rﬂ(’?@ﬁﬂs m %qgg a&&ﬁ?d to%ee%’esqlﬁg ¥ent: preferably

i s a cycloal kadi enyl and, optiona one
nibrig a hydrocarbon group contammg from 1 to 20 carbon atorns most preferably an alkyl,

cycloalkyl, or an aryl group;

T is a bridging group selected from the group consisting of alkylene and arylene
groups containing from 1 to 10 carbon atoms optionally substituted with carbon or
heteroatom(s), germanium, silicon and alkyl phosphine; and

m is 2 to 7, preferably 2 to 6, most preferably 2 or 3.

In the foregoing formulas, the supportive substituent formed by Q’, Y’ and Z' is a
uncharged polydentate ligand exerting electronic effects due to its high polarizability, similar
to the cyclopentadienyl ligand. In the most referred embodiments of this invention, the

disubstituted carbamates and the hydroxycarboxylates are employed. Non-limiting examples
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hydr ocar byl substituent groups having from1l to 20
carbon atons, or fused-ring derivatives thereof, for

exanpl e, a cycl opent adi enyl, indenyl or fluorenyl
ligand; each Q@ is independently selected fromthe
group consisting of -0-, -NR-, -CR2- and -S-,

preferably oxygen; 10 Y' is either Cor S, preferably

L L T

srbsitmttus(eunethylagetgtah stdenyl zieapnmmyttis(grtaugse), indgnyhzitchsum

ﬁ)]h@\éﬁzr%gtﬁ} Plg%lﬁts %e@gzﬁ?on%sw%,e{a&é;ﬁ%%&%ﬁ%eg%;ls)mconium
trl@@'lezhyémrbamate)pﬁl@erﬂeakafblloyenzadidnsl)@rebrém s6(tfimotylatreatg)r oup
SPOPLRLS! @hcopintscckldy B o b e Ml it P e o), and
(psntam@ihylACYCI@eréactﬂfrrvmlecnmummlsﬁbﬁn@oa@r)oBlf@femé pxampies arelindenyl

or
SRRl et eI e e S o
(metlydayblopentddinmy mernuwms(@memam@ent ly a group
cont ah%@ﬁleﬁe@ﬁb%&%emsdf 'tﬁqu%nn&}{ ﬁlg %ﬂﬁnal(&m ?trz:om d9£re those
20 phosphorus and one or nore gr oups
Bitrpgealvetainime hpfgropyclig é}swiucmelﬂ’ées t;?ﬁfé*f(@rbsd@ntyte hlaands soraammg

W@m%am&& rnQJi’tee§ Qﬁhth% moswdeé&m h Wo 98@32@ Bd99/01481, wo
tons, nost preferably an alkyl, cycloalkyl, or an

%3/%66@%‘6 S. fa'ie%t5e§3816§‘lig| ng group sel ected fromthe

gr oupr: GORRHiS tHe REbpP b AlskWeRitG, ANl BhddBR&:, (8t 9&49§st compound
contalnlqgéfron1£ to 10 carbon atoms optiona

ST ATBd A carbet 6 T Sy g A oJNew FA(D)- and Ni(I)-

BB 6t iPblyaRAzA0S 0Pk tkineRR@ SN MEY, J.ANES. (@9551127 6914-6415
7, preferably 2 to 6, nost preferably 2or 3. In'th

M lebnsPh gt 4lo rﬁ%‘tﬂ"h’é‘ler‘?‘ﬁ‘@“ sfBihyens apd Pm&s@m W%ﬂtncmahﬁé Vinyl

Pn&hers ¥y PAREuA(IT) Gatdystsy) nm @@,Q@b%pi Mdm’vtmseanhlvg@@d/mlo may
exeéﬁl %ectronlc ef f ect S etoits %

B B B oS e TRt G Ve BB fpvention. These
tdngAdx@s canrbeteliifer Hﬁﬂdyl ¢tedr addued, cﬁﬁfk@ﬁteﬁmbﬁoanrodubﬂs Sf the described

i,.avention, t 30 dlsubstltuted .car bamat es and
ﬂ@%“’d(% )ggjlgglpbeaggﬁ gﬁngg a t}Véteg rtﬂ)af wglac stmﬁmﬂe ﬁ{)ltveﬂtbonal type cocatalysts
extaegdtiestors bthixf intenssedesaibad yeddw.compounds i ncl ude

i nd I onium tris(di eth ar ba
o1 oot FRpRF RGP 55 ise iR e otscays
tamEiiotstdreidiingihe basédj]egﬁycﬂs cbhtﬁmmgl(h‘ﬁilp 8 toi 19 (nizeah 2@ragodnds disclosed in

b FE R AR b SO A PR B Rt 1999

8¢%£$WIcyclopentad|enyI)Z|rconlum

tris(hy ace hat c

(11 o PeREMRASEERE Shourls G AR TR RN v

EP-IASQ 816 Fdtahy UaB dtagene], 85 15044. Ir(chémbm,rcetb]yytls include bridged

§1¥§H{pef) ego)z(?rl enly d()nﬁjlopga%réltes%%ed balstg kf—fgR'Izc%é(.l)nw?le eP arleE)rganometalllcs

(1095)(1(41 E‘I7E§5|4&Qa r%ﬂ'a:blabysts predeseyibeal as b (hydiwxy aromatic nitrogen ligands)
ﬁ]i’ C%F%%le v/ enr)leita;l%cene (t))ﬂne catalysts containing one or more Group 15

atpms (ri_chlricrthpkqdeaaétchméy O 98/46651. St1ll another metallocene-type catalysts

include those multinuclear catalysts as described in WO 99/20665.

It is contemplated in some embodiments, that the catalyst compounds employed in
addition to those of the invention described above may be asymmetrically substituted in terms

of additional substituents or types of substituents, and/or unbalanced in terms of the number
20
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wbo@npbvdigr enbodi ment of the invention the adqjdwgmlw(mqu

catal yst conmpounds are those 10 nitrogen containing
heterocyclic |igand conpl exes, based on bidentate

o 5405, DK AL T o s

vigditagalraelysts amﬁ HlslludS theﬁamecttuaﬁoﬁi’pﬁcaﬁ Bﬂenahtﬁommc\m;chﬂﬁrﬁ(meso and

E%t@% ;c; 29:3518% 1d 1 n tures cit:olé‘o gghelgpmal%ﬁ)% fﬁ:n;g %%A/g(f}pdgey catalyst

demupoutsdsd i n t he artl cI es Johnson, et al.
Pd(11); and Based Catal ysts fo
Pol yret °z“5te‘|“§|%°(‘ ‘lté‘% ﬁx‘ﬂ%ﬁaﬁ% Bn%or(‘ﬁ“’é? ?lﬁ@ns prgfepebly egie or more Cp.4

( die@xis) préferablycettiden@ 4 or ;&Bﬁrle}félil‘bsﬁébolﬁﬁen%éd in the presence of the
ene and Propylene with

F‘%ﬂﬂ@fl %rrer i zation of Eth
O DR PRAT Y fhe %M@%‘}O@ﬂhﬁ AeFPEkAOETigation can be carried
Catt dhtylshise or odnthwbu 4296
o) 2301 ) may be 4y in gos 396kio ﬁl%ti“ﬁ%%?%gg Tudifhe ivated pressures.
repphanerigstion can fake plage wlbwwﬁ@fmqnn@en aneembination and/or in the
Thess hBK%es s
ollkr}e?I T(eyfgﬁ;d r ea?:rf‘?écq)gnﬂ? g?‘g* u1 g%sa g% t%(%% ggdsrg bﬁgld%%ples of
cRTRRALyTRREIZa I esedures, estU.a Ratbets 478,921t 6439, 3)59a4,9a3 BIMKO21,825,
sg,@gf.y_ V
o 4 Rdnd 500 BB QB R EPACHBRYE L T rhllaion wo
AFE4BTbnAIPrepolymatized catalya opgipositerpidupeigoskooef this patet shésfication
f t 0|t|on are diimne _
béa?\lg1 g Inlﬂf:]hanc]}ﬁg gf)egétﬁbqﬁé%gsu@&np %al S Sﬁgenﬁet al conpounds
di scl oBeedméthod fpﬁﬁalpng)ﬂhﬂ catblys mSm)iﬁlt%/gaﬁ?@Qlﬁ/ iaddveédhe combining,

9 5
SPRER0 R RR B o o PRATE R BT P e dompggaly in the
i préesgnceod i mmedmnoh;gd; tb bBe p(ﬁﬁn&u@d 8m6a1@8ﬂale @gﬂadﬁng% '

i tion, cat ncl u

S Etedtinfe et St S st Bufip Birer HER 19 W0gCopore
yianrdd) B 2

_ D)reﬂerablytf@mlﬁ fol 78 ,°Cetnost preferfhlg atmbtidnatehipeatue @R presddte. The

C%K%ﬁéné??demﬁ L VL LA A—

F!mmr 1 js8f5d, chrit6mpIBteti eiat the leambinaRinandye peddrnl YSthe presence of
| n| one %g nore Group 15 atons include those
bed &PE¥651. Still anot her

met aI | Mmmetmmemmaéqmgbﬁnﬂ coftetigRtel BAS8e Althd BHEH 68the
cat al.ysts aﬁ descrj bed IaH‘i‘VD 99/ 20665. It is

CBHPUAR MR ko EHTAY Ny pl¢ anyHeechanical iixing means, for
mﬁh@ﬁﬂq@'ﬂirﬁ %@mhﬁlmg %ﬁ'r&ll@% ARth @3 Enie c.toHchplated involves

venti agn. descri bed above ma e asymetri cal
s Huseiof E‘P@b‘lafl?fl, faexguplgm %ﬂméé@n rtepcts@ra»lessswm Glmzliﬂt%i gases
tprpd8e OF nSuhst i tuents, and/or unbal anced in terns of
t he nunber 20 WO 2004/ 099268 PCT/ US2004/ 008834 of
addi t i FHaPROTBd eataly AemsPasitions ehd catabyishepewposifiereis dubstantially dried

Hn@MP Free fibwing, B asﬁeﬁl%ﬁ aah&d tﬁ%o %Glpoﬂ%@ le%acted ina

catal ysts may incl ude tﬁel structura or -0
SRER BB Mnedle Bibien o8 H(a@sélzahbtd misoe mocess,smdar aSI)ltre\g'Gd atmosphere,

"Qnﬁtaﬁg} g@ula gl](eﬁplfs,suggg utthE}yr e chiral and/or a

bridged catal yst - co "I'n one enbodi nent of
t he i nvwtableadditigngolymerimatien p]b%sen svhereinaheprasehycatidyst 8dmpositions

rfﬁzg)ﬁoe(gnp%%ed include solution, gas phase, shnry phase, high pressure, or combinations
thereof. Particularly preferred is a solution or slurry polymerization of one or more olefins at
least one of which is efhylene, 4-methyl-1-pentene, or propylene. The invention is
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\Ngbﬁhhg§yspreferably et hyl ene and/ or propylenelgﬁgusumymms&‘

prepolynerized in the presence of the catalyst
conmposition prior to the nain polynerization. The

prepolynerization can be carried _ out batchw se or
%ﬁ‘f‘ﬂ%‘é{ d‘éell“)?“'lt‘?ﬁl ' REOCCSSES) WHET B PPy Ieney § oytep Q& drmethyl-1-pentene is

| Rsthdpdiyf@riadd, @hyRvtad p%i@ﬁ@&@@opolﬂbﬁzed or ethylene, propylene ora
pr epol ner|zat|on can take place wth any olefi

nBHGHE ersPL € Sorslymarizet Wi arco niare mReomgS Eﬁl@é‘-‘érf@el thé group
akbhsioRlcRE llllo@{ené"@'rﬂaﬁquq%b{eﬁé gﬂﬁleﬂgﬁﬂﬁorﬁ&fé, 2, #exadiene, and 1-

hydr ogén. For éxanples ymeri zat | on
prusensd Fhekomapelymgrs of butengt- énmcs4-41,efh481 -p@itene4nd 88poBatdrs thersof,

N e R -

VmﬂEQMHﬂﬂﬂﬂamnﬁ‘prepolyner|zed catal yst conposition

for purposes of thi ent s ficatjon nd )
npehd2eaSaofrs Befl P Bror P8 b s SiioB i inylepicatty
sysatersted hfondiers nﬁdilbﬁxd; h‘aﬁmg rmdx i m@rﬁdheitdiﬁﬁ, ddnyedated or nonconjugated

C 03|F|on erally in h? onblnln

R ol TR ARG Es a e Rk g BT v e Mesoraers pspéil i the
Cinvalkiys inchodpabanérte, ischiyleRalihylbén2odyoRbuldh& §@fbﬁ€s Qkyl substituted
the no gnnoners to be polynerized. Ideally,

t % ﬁ'ﬁg‘é’%’flwr Qmeng oieRTERCe b PeRieRsT diryrdtnentadisrs and 6yelongntene.
a t enpeypidaliy,8n b Bad Jﬁ%?ﬁhﬁﬁ dn,

preferably ? r omgzjll c C, ntllng tp%p?f%f%%g%]%ugfycan‘ggmﬁbyed

t Whpeinong pat efifhe afcées‘zz.f@rr@actorﬁ:esteze asyHling®s sitpamsotherwise known as a
dx@&}c[@éﬂ%é&n Qleﬂlfl@i&ﬁg Qneﬁﬁgr? s RRkell B&RE regaéxe%e Al g%gﬁ&zatxon

such as nltrog omever it 1s also contenp
t Haie heahis remeavsd Framithgrenyole @@ppamrbmrmdthcrrpm thercgele hy e cooling

Osfysteﬁ’ll eletal t§)the é&Ut(Yre @eﬁcraﬂ'}p q’n Q %a‘g rfﬁﬂff é}o@&s for prqducing
t éch ni ques and equi pnent conte ate or us Fh

RALYTBRIS: 3 f2a3CPes StiesT) 6PRIAIBIAE QRECTRITE DIONOMETS ISMOMIIHJQUSU cycled through
taeﬁmﬂizéﬂ'{?ea M pfe@é’xﬁta \6Fa @'ﬂéﬂﬁﬁﬁ&?@a&ﬂe %}uﬁh&g %@Ea?seous stream is

for exanp Irring,
rmﬂpdrwgl fromp wﬁbmdlzedd:lqﬁ p@gmcw@dtbemhmtbd relactvrol Snasltarlhtalsly,

Lbco@yrf?ér JdHétqé %Eﬂvé!;% frf)ﬁ)nrtheelém élﬁg grgshqn&lo%eg is éx?lgle%dﬁo replace the

reacto vesse ere circulate es I ovi
mgkmzed%apncgmmpﬁx&x@e@tsmhym@cessem shst:]osnadsn Ut RePatents 4,543,399,

CALELUPLS PR 1AL £ B! B bl Y 01005 BP0 000

cbﬁhbﬁ%mn¢566&fhbntacted in a 30 rotary mxer, tunble
m xer, ng pro unde
ni trog el% re?Ctorg rﬁﬁq’seurném £ %ﬁ% 8 R?fﬁ Va OICT:Sﬁ Ef%a VAP ’ffg‘iﬁfoq RS1g (108'kPa) to 500
spshg;(eqwmab prdf&mﬂy ﬁiﬂthe Sinigt abfrém a@tﬁpsﬁg a30p P FR400Z312i (2800 kPa),
proces eint nt t conp05|t|ons
e A e L U ARECH S V)
phase, Thd Igmm@ﬁ;sdm@re @me@mawrb&aﬁmay {m{; 86830 to 120 °C,
Par referred is sol ution or slurry
&H’@B’ "?‘5‘6 f\’/% 14p Sn@OTGrPf?fﬁP‘ély w70 149 %@nd é’ﬁ&ttpffefﬁfébly from
oﬂ)wngeb is ethylene, 4-nethyl-I-pentene, or

propyl ene. The invention is 21 WO 2004/099268
PCT/ US2abumy pobyssrizatipn prqcessiesnergilyiisey presshtes ih therange of from 100 kPa

%W§§ @8d WhpERtuResRh Wgﬁe’@%f 0 10 Pralopn ?.ré a¥ ] enzatlon a
ed, et hyf éne and

4- et yI- -péntene is honopol yneriz
piiepsarsien af wiid, nagfsolajgralymesds fooneddn hynlqmde:olymeopgtioe mdyent to which

Ofhoffomers and often hydrogen along with catalyst are added. The diluent is intermittently or

continuously removed from the reactor where the volatile components are separated from the
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wOohHduoeck hereof is copol ynmerized with one or Wﬁuszom/«mssu
nmononers selected fromthe group consisting of

1-octene, 4-nethyl-1-pentene, ethylldenenorbornene

xidheGRRxd tehd rehctd
e aseonid o0 NG A0 SRR MIBGRelin e
LH)élFréBq con lggﬁé{f Palymorizgtiph ard bg/ﬂe]@heely)mexpr Blpfdned dlladfns are aliphatic
d&% &16HpHatRin S oy ed

e I T L —

ﬁ%@@s@cmem OF fpitre therdofi o anghéoyed. hrtaerples @k bujtable slurry

- ol efi,n Vi
sl OSB3, 0% oL, 650
pﬁﬁl@elﬁés vinyl rnonomners and cyclic ol efins.

Non- | i ners use t i nvention include

nor borﬁnge [HEIQSI <0 U%? @Prgﬁ%gses\;ﬁﬂﬁf ﬁ%’i’c?’éﬂl%ﬁt“ﬁ he catalyst

sompenitems ofthk pesentiinsérition ities&ibyd BNG.S. BhaMk ndeﬂ 860, 5,001,205,
dlcyclopentadlene and

3{8%8@?#{3 5}15§9S59$y§}&%13’| qrgt%reaglfyetgee ﬁ)ggloﬁ REQSESs is an ethylene
pmlmmﬁzatiz»abt @f‘etl[}‘léh@?ﬁﬁ)l}]r&né? BHolyMEtistion b LiGtel $h gg@llngﬁ(cﬁlg or semi-
where in one t. O a

rt. e cycle of a reactor system
éyatllquﬁbs r@g}ge i gh ethylens cppesasion praferably greatepthpe 88 pdreent ethylene

Soh R0 Hiléthjd?r@fe?-db%ueﬁgfo@gﬁk id &n&lﬁ?ctd Ea {e'r-hp%piﬁlré %gt'éxotﬁnan or
by t he heat pol yneri zati on. IS re
B‘H’]tq HO “Fergie pesfeghly axepter than P’heqaﬁldQ hE} °qb and mo$t préferably greater
ng@ﬂ&e 1®199eting systemexternal to the r eact or .
Generally, in a gas fluidized bed process for
p r oduchfigolypers prrsieed by theproessofshe mamtloo nmaberusmy inoneide variety
OF pftBh&s :{Haréﬁmesapklﬁcgﬁ&ﬂt Y ggﬁrln%rs g¥ %Iby;{{l o?fﬁﬁeéﬁ of the invention

fluidized bed iIn presence

- Archude ihigh densit |p0lwcth}deneihewghssatymslysﬂlylemnhnear,zaw density polyethylene

the f.l ui.di ze nd, recycl ed back
A I T Rt e
\MWMc/awpylﬁmﬁimieh@pwlmator and fresh nmononmer is added
tore neriz none | es of such
pr ocegllsh ggﬁl lteneehoo oD %@5&? e ¢ #ﬁ’f’@% ¢ BEeIS pryeess
pr38 &1y Bdve aSleDRP ,uﬁt'ﬁ@ range 3lFoa B3RS g%c&!ﬁ@sﬁ g&c 1150r4 Qn%fé?&ﬁy in the

R 39 0 Bt o0 g g%%@?i’l?wad«? ifjo ?lg agvegﬁ%ls@dex @)
pet@nmneﬁ avaytding toyASTMIM-1953, Pohd@tidn/8)ArdsRd1 foolO'égg/ %rgferably

R000% B B GoPAR fobbnSRER P et ety orbmyptproces

ﬁﬁrabﬁrmgﬁe HTm fiofiM48365 PE] etefetabBrda890- 160 80 QripaY Qesuably
E}24OO The eact or tegPer ature in the gas phase

k
P'éB’&&‘é’r Trd gepopding tg thegeresent inpeption are sthyleae/ntopylens eopplymers

tontdihfng Gt 1ei06EpdEa, %@ ¥ i
Br efergbl y fr(gpm 30 7 911 ° eri‘?:’ Iagt gOof’eil“wtIg’lyn"f'é;‘f%et!lq?!%ylene and

6W%F’F PY Gie %%B?éer@mé raacrorcimm@éssw K38 eCondifidnte from
02ng 800 prdrEAiTy 8% KftAmek { |
oANOB00R A6 2% Kifmgh Oyl AN ETRUALILER D o

SRR O@Feck"@f tihel PIOBW tof thelimsteatiqudiayere molesulhow eipitt dlsm‘lbutlon

Aw/ G} Boh 8! | to which nononers and
g\ten Ly%@ggéﬁﬁa pé%%ljal\%? cafatoyst are added. The
di | uerfiheinyeptiondy fhrrttwremsuytedﬂay:ﬁ& folbavting Hquilgs thershoiednot be
E'Jggmreg ?glﬁ%%gﬁgﬁgﬁsee?gmven 10n. l(_f%&ess Satg fot Q c?orrllttrg.ryaorr%onventmnal in
the art, all parts and percents are based on weight. '
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/ 99268 PCT/ US2004/ 008834 pol ynmer and rec
““yg%%ﬁ %rgactor The liquid diluent enployed Sﬁgaﬂézmuﬂmmm4
remain a liquid under the conditions of

R0l yne .nd be relatlvely |nert Preferred
] [ = ¢ propylphenylarmi LS eaylmethyl]-6-(2-m-1-

gkt RShafiie @ihlebh propane n-butane, i sobut ane,
pent ane, i sopentane, exane, cycl ohexane, or a

m xture thereof is enplGyed | es of suitable
\} s@%&p}@ir use herein are
3

slurry 5 polynerizatio
disclosed in U S. Pate

Exanpl es of sol ugi@n,mF ocesygs 3 . ably

enpl oyed with the catal yst /co : t he
present invention ar ents
4,271,060, 5,001, 20 236, 555. Highly
preferably the sol ut oces | ene 10

pol ymeri zation or an ggjuyjmne/ rogglene
copol yneri zation operated in al@&t i nuous or semi -

t th
con | RSl g 5 VLIS SOMEL S0 g o

ditsmatene pragedurds, ettahedroef et ADY1 ) ¥PCA84pr ocess i s

condugﬁequ} a, k ggeratur reater than or equal to

100 C” ror € el at-gBtaprypapianyDingopysidipe), 4 dry,04 ¥d. neck

amﬂd botsdm faskfiectakded wgih&%bﬁﬁon bmfbnam @%ﬁbp%ﬁé@” Eg 383
mers produced by the process of

RO SRR Ot (S & 3 0embiam D0yl efanpydenscolsenc

anlaifing 0135en FRPbikCRAbleOS- sw-CQ@ﬁG@ Llﬂcﬂgli{] xﬁlg gi(; 19; glk@ﬁ ARy reh 6t is

Qce the i nvention I NC y
E E@?W&&f@& enpEVinp¥Aistiepd msehapiselsiirrarand ajtheymagoupleoygll. The
ﬁﬁﬂﬁﬂeﬁé’heﬁ%)&? ?6‘9@3 ﬁ‘iﬂﬁr Ng ﬁ)tr 'ﬂy heﬁfl{q r ikl eiuﬁ‘r&ﬂ(p\g gf‘(}ﬁé §<)lat11es

pol ypropylene I'ene/ e Ccopo

BRYE FeSHesdprespfe: érté?\m eihis lqoéatw ynlérvsas IQQB, $h@ petctntl ene
honvp@icvmerﬁsmd) 99}36!;9/ 786 5178 Ol59B L 70Y3 1 Eg% PEESEMs

process Qrefera have d density in t range of
f r om ©) &1g¥aphthyd- [(Q,ﬁ-tb»smmpwpheny@-mﬁmmmwyne MNaphidylboronic

1h /
g%g?% 53% 3 IF % ogyveglﬁnl\% ?(9 (%9 9% ?ﬁf\ii%nclge re & I),srsﬁlgggm% 206 S of
degesied il H gLOERET NS spmen 1Qmidcﬂ uolaamluﬁ;c sbludon (500 Inlf) @f 6-bromo-2-

ér,%) 8@%@@8 Po nggg%gl/nﬁg dine gg&“ Fe og}, é[?lﬂgeq?fm c{}ﬁgox, 12(0.86
pmeé)eqfttetpﬂcsﬁsglmﬁamaﬁmeamlydlmw isadiskBived MMOTA ofldadsed

r ff.9m 150- C, H ghly desirahl I
B i SR o romb o Ao (% ArEed reactor
é‘hhyllpmw qnhmpy isemg)r@@wm Eﬁd heaRAtATOHADr 212 18RS AGS: cooling
g ercent, arur|8 %eferabl at | east 80 percent
r

YR TRRH p91eane Phash i sepagtedy ghea?qlmus layproigywiaghed with toluene

(VR milp R OnatddesRTcdkRskt Re &%’H&/h %ﬂ 63 9%6’ HL') M dried over
from 0.1 to 500, preferably O.
&3ar é@pryre@loy[mg @eg@laﬁ]@@ yndep f@ﬂ@dmsqe,tthp @s),lltant light yellow oil is
Wi @ialid Yecry3QUibARn BRLY 0 ?;dﬁ;
?he |n¢en??on %a@? a ﬁgag%h &;Qﬂi lm(’glstrl @?ﬁg% Q§7pmﬁmﬁ
AR 4 FEom 1.5 to 15, preferably from2 to 10. The

ST TS o Al P o 17

7 13emp Bl S0 (nrMEBNE. 4D, 26! ess. stated to the contrary
or conventional in
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the art, all parts and percents are based on wei ght.
35 23 WD 2004/ 099268 PCT/11S211114/0118834 Exanple 1
2-fN-(2

6- di i sopropyl phenyl am do) - o-i sopropyl phenvl net hyl] 6
(2 31 1 naphth +yl)-pyridvl hafniumN) dinmethyl
g_CHCH)2 (K\2ZHCH O N O H (H3C)2HC (CH3)2 a)

2 For UG EBERPYEL 8 06 TObS 98UpIIN s 0P 565
LE’“M 127(7«30028)1841?28 ASID.7, D) 1.58, 134.5, 137.56, 137.63, 138.34, 148.93, 154.83,

9I%r(so 8?6 (2, 6-diisopropyl phenyl )| m nopyridine). A
E%O nm. 3-neck round bottomflask is charged with

a soI GEINGS 39 (M) 357 1 Bsmlerai)pyr%dl%e (72.1 g, 383

8
500 nfl e SpolsP R, Bl ol BORRTY e v
SR pemmul| 2lcml af 2.5Mau dexa( &) g;)addliddwa@dlrr@) finfiel E&Oa-lper]ﬂd&f 35-45 min

{&]% hgr SO Lﬁlo% ?SOerglg)r& e-elgop\rlgp%{;bromo %Qzeleln@eg V\%I4?B qf 1&1{‘?

mechani er nocou
miditton nscqrrmleh@ dteedlxtuee 15 Qirted amﬂﬂnenll\ﬂ:nfpemtuﬂﬁom hATluear the ether

;olxleh{ 1@“119&@@@91& \%FJQ Lveg{l%ﬁth?h B?&ayhg?a eis aggefdg g.l%err?ammg

essur
l;[ltsgsopé pckthe mix@Ee ﬂEprgd’L@va with additional hexane, and then vacuum dried. 2-

B R BFH s3dipl afe B s b s

@op Rfaxpwfqﬁyﬂoké’érgb mla,ter ob@ingd ferm(aEMC@d @ltraBSLIGOfrf’ntb‘br)gcl)rz;tilhblexam’;c filtrant.
I

Nogasebll R (i fpf BF (TR e ERE g O 4GE 1 Eh AL L8

troiltimers 250) 67 Gr=7 300, hfﬂ)), 769 (1BultipletrbHR-

(2, 6- dEhagR P%% 365) Py 10599 81563768 73, 189.97.
(ERORRE 1L PR | B geb e,

mmol ) . "I nsi
t et r aki (N2, ﬁ-ldﬁmplremﬂ]ﬂ&pj’lhmﬁbopahio@donyrf(lﬁi‘ylhﬁﬂdl]éﬁs@llné@lithyl)-

. | Th
il e S8 S0 oS A B BPIS
e8¢t B mnRY iTmegnioli@ha stircedsie b ditirp m G0s70vlg ofd:mstlhyr under a nitrogen
§t¥n| %d’hgl‘q %ﬂ%ﬂl@? Q)tllﬁgn t092 Ysg[t)r%:?)tlﬁ[e{lﬁ ll%ulg gﬁ%l(slg 9, ﬁ; mmol in 25 mL dry

omtenpera

@b@b&s ad@d slowvﬂﬁeusamu&eloayr@rpengd vfaﬂsihmm m&eh the(aﬂcueme:s complete,
::( §nﬁfl SZEBEQ re)l?'i) g S\ﬁthjf\]?@é’% : 3@‘15 %%Q;ﬁfawg gy high

Pféﬁ’ef\ﬂ]ﬁgldtch@fr\?tﬂgﬁiph)r LG ﬁeqhwkefdmlqm @osummion pfgarting material.
TRSInb A ok‘ thd tllcl.:acﬁ/d:r‘ll i QLWnEHeh bﬂl the chjéfuﬁ fo@fdad&ltlgn ?Ii IN NH,CI (10 mL).

recrystallization from nethanol to give
Elest iggtureyis dilgted pgh goregrthepangdetheerganic layges wm;h,sd Msze »mmm@e dried

(Na,;SOy), filtered, and stripped of solvent under reduced pressure. The crude product obtained
as a thick red oil (2.92 g; theoretical yield = 2.87 g) is used without further purification.

'H NMR (CDCl;) § 0.96 (d, J=6.6 Hz, 3H), 1.006 (d, J=6.8 Hz, 3H), 1.012 (d, J=6.8 Hz
6H), 1.064 (d, J=6.8 Hz, 6H), 3.21-3.34 (multiplets, 3H), 4.87 (br s, NH), 5.72 (s, 1H), 6.98 (d,
J=7.6 Hz, 1H) 7.00-7.20 (multiplets, 7H), 7.23-7.29 (multiplets, 4H), 7.51 (d, J=7.1 Hz 1H),
7.60-7.65 (multiplets, 2H), 7.75 (multiplet, 1H), 8.18 (multiplet, 1H). '

>C NMR (CDCl;) § 23.80, 24.21, 24.24, 24.36, 28.10, 28.81, 67.08, 120.20, 122.92,
123.96, 124.42, 125.35, 125.81, 126.01, 126.28, 126.52, 126.58, 126.65, 127.80, 128.52,

£l
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15

W(z IZ_’N)I}I/S(’)‘E&ZRK ( CDC]'S) S 1.3 ( d, 12H) 3.14 ( Imn PC§7%§§(F/008934

5-7.6 (m 51-1), 7.75- 7.8
48 (m 2H). 24 13C NMR ( CDC13) 523 96 28. 5,

a3 8"9%53 B8 17h 32 40 s13ds 85 14438, 13575 s, oos,

132986, 137.63, 138.34, 148.93, 154. 83, 159. 66,

163. 86 377, 49 335, 219, 206, 188
1oe. oS a3 48 hae 304 208 e 216 17 e 15 omd e

at rms milezqw @.eu@propy rpn@wnylhldowhwifbd;g ,?I?eg I Hgmyl]-ﬁz(L_n-l_

5Min hexanes) is ad unne

d%?@liﬂ'a’“wﬂdéfﬁl‘!&m—@@? 2A”igianideagd 3rl eZiediicoptapy l}!bnl-s(l&mdo)-a-
T RO LGRS0 Byl

st i rretlglass jamib plmngedtveﬂmsmmolsoffﬂmhgbn& frorhlsep,e) tiis&»lved in 30 mL

N L A e T T

Sgting. am sblngomis xtitnedfof i hdsue,rtheh 8. s\mhemowohh a0 bicia@dldl The jar

hexane nd t.hen.vac i ed. | sopr opyl phenyl
SR g Al Soinset sad s QBT Here St g e 1 hour
Wtter eoqlinigB1 1 mMoB&MEM B QB SlRq@ivalpits BUER sofitidr irddiethy ether) are
6$§er obtalneg froma second filtration of_ the

%t A TiRERaaA theprpiufting puxture sHirTRf pYerpight pt grybignt femperaere. Solvent
lt%ﬁi?etﬁe Hléxz}néé‘and dzetﬂﬁ e(h%ﬁ Egremgveg ffom ﬁh'é')re:alafﬁcir)ﬁ&x@n@gsmg a vacuum
nmu | ets )
(SH%‘F“F Attached fohe b°X1 éf OI@NWH@dsﬁ aidey toghorsigye amiihcnmlxture
]fﬁﬁrellgand]tﬁ)ezreﬁaue (%%Ene%ﬂnn s]aﬁg 1§@ashg:<§ Qntz 3dditGH ﬁ? ene

N- (2, 6-dii sopropyl p enyl’am no) - o- i sopr opyl phenyl rre

@i\qentes (CIUQYSCbe Yaghym figgthef¢ombinettheluneisplation, and hexane is added, then.
@er(n;vea ap QBMn) 'I-fexgr(c%s ?gsgi ddﬁ&péhqgﬂé z%E\ﬁPQ{J s}lﬁr@ rlg?iltgr)éﬁ Lo Re

e of ste
ﬂ?dr“%‘uasggd ‘alﬂspfmtqfny tq givethe depingd p@ﬁu‘a ray a e@lm‘r pqmue r a

t (¢ _
o | oD & (R BRSO . 0295
dH), 72?)2 @t Frér9 H, slHadblisbl(dstmz Us), AG6d. 29y (muhiplets 98, 74 9-6.99
i » ddi
Rkl pled et sl s Cul e, 07 B8 030007 R 10 Bonte,
k6. 9dhgah‘l) 8.3 dsepret, InG P ylz,em)bgz 8 (sgbret, BresHuya)| 1.881(ddr=6.6 Hz,

TR O e SF L7 koo k01 B e g, 096 G 380, 070

t(h SH) L6 (doh=5| SHeBED03d dhy-6191¢z, gEp.ef ul , sl ow addi ti on
of IN NH4C1(10 nL). The mixture is diluted wth nore
et her and the organic | ayer washed twice with brine,
dixaggle2b FAsoptopy bR @8miRNY-cSE1bhdBHerRAmSNI N EM -1 -
under reduced pressune T e crude produc obtalned as
g hy heoretlcal yield = 2.87 g)
Z "H NMR (CDC13) 6
6 8 Hz, 3H), 1.012

is used w thout further
0.96 (d, J=6.6 Hz, 3H),
(d, J=6.8 Hz, 611), 1.
3.21-3.34 (nultiplets
IH), 6.98 (d, J¥¥:@:2
TH)y, 7.23-7.29 (multip ets
1H), 30 7.60-7.65 (
11-1), 8.18 (multipl
24.21, 24.24, 24. 36,
122. 92,
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123.96, 124.42, 125.35, 125.81, 126.01, 126. 28,

W pda2d26. 58, 126. 65, 127.80, 128.52, 25 WO pPCT/US2004/008834
2004/ 099268 PCT/ US2004/ 008834 128.62, 129. 25, 131. 82,
134.52, 136.81, 138.82, 140.94, 143.37, 143. 41,
146. 66,Th Efictikén condBidnsof ExFaplyBarexhBstddMilly reé)@ﬁed é&%gbtm that 2-[N-
3%% 293, 266, 206, 176, 16 146, 128, 10 %/
( 32.6-955PEBy P IHENyI-eiche @ﬁ?ﬂ@ﬁhﬂwf(bﬁwﬁ?hﬂm ¢ {prepared
- Gy Cedetidhrof tie lﬁﬁléﬁp lS?_f Baﬁf-h})gl)p” 15,6 %eﬁr@%ﬁﬁhm ?5; dme with 2-

di chl ori de and dil opro

i %fi?lvpylplpﬂﬁéhlyhmmmqthyi@hems rercted wah @Y ) - pyri dyI haf
nium(M dinmethyl A glass jar is charged with 8.59 nmol
of the ligand from step e) d| ssolved in 30 nL

ichlogm?. Giddii thidh) SScyvitshbxyidhenyliBethis1]-6-(2-1-
(%lé-c SO éJt' 10 hexan db yringe. This solution
i 1 =8% nmmol of solid HfCl4

are added. The jar 10, IS
refl ux condenser and thé ' heated at refl ux
for 1 hour. After cool g7/ 31. L of MeMgBr (3.5

equi val ent s, | ether) are
added by syri nge (ﬁ%‘g)’

i/xture stirred

overni ght at anmbient t (tol uene,
hexanes and di et hyl t he
reacti on m xture usi vacuu tached to

t he drybox. Tol ue@d EE Ci s |added t o~ he Clesi due
and the m xture 15 fil ., andeghe residue

(magnesium salts) is washed with additional tol uene

(30 ni)The gartianvongitionssofdixeniploy areasubsiantialy mapedted excepting that 2-[V-

TS, LA A4 OB

r @suding tpogepated by yeacgorf ofl thepirmuk, &ifétclilephquyDeuic4-cMarskoe

Wldi %&W&%&)@?&Q %lt QS lelgex%ge}'xy 1thgu§n %&ty@&%’g) is reacted

(dvlthJﬁEMHz 7.82 (d, J 75Hz 20 1H), 7.72
(d, J=6.9 Hz, 1H) 7.50 (d, J=8.1Hz, 111), 7.36-7.27
(multiplets, 3H), 7.19-6.99 (rrultiplets, 7H), 6.82

( Exanhpi8 41 2HW:(4-thioro-8.65ifisdpBopyltenyifni8&-d-Boprd vipliflmethyl]-6-(2-n-1-
1 .83 . et, 1H), 3.37 (septet, J=6.9

H?‘* 1 & b d‘n"%lg Hz, 1H), 1.38 (d, J=6.6

Hz, 3H), 1.37 (d, J=6.9 /4 1.17 (d, J=6.9 Hz, -

311), 1.15 (d, J72Hz , 3H), 0.70 (s,

3H), 0.69 (d, J=5.4 Hz, J=6.9 Hz, 3H).

25 Exanple 2

2-[N-(2, 6-di i'soprégﬁ)ﬁlﬁ nyl ap@éo | phenyl ne

thyll-6-(2-i1-1- napht hyDpyn dyl
CN -, (H3O2HCHN ~~"Q_

Cl
H3C),HC
(HzC), - (CHa)y

The reaction conditions of Example 1 are substantially repeated excepting that 2-[N-
(4-chloro-2,6-diisopropylphenylamino)-o-isopropylphenylmethyl]-6-(1-naphthyl)pyridine
(prepared by reaction of the imine, 6-(1-naphthyl)-2-[(4-chloro-2,6-diisopropylphenyl)imino]-
pyridine with 2-isopropylphenyl lithium in diethylether) is reacted with HfCl,.
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wé ERG9ss (CH3) 2 26 WO 2004/ 099268 PCT/ USZOOMPgﬁ?&%]ﬂ?V‘“'SS“

The reaction conditions of Exanple 1 are subst
repeat ed excepting that 2-[N
(2, 6-diisopropyl phenyl am no) - o- cycl ohexyl phenyl net hyl ]
-6- (1-napht hyl ) pyridine (prepared by reaction of the
iBNatv@le 5 _2-[N-(4-chloro-2.6-diisopropylphenylamido)-o-
-(1-naphth -1.(2,6-di1sopropylp gﬁy clcrlnhﬁ)él }i/ep'l o
Fagph ethyl i t hi um i n di ethyl ether) is

reacted wwth H Cl4. S 3
6- di i sopropyl phenyl ani "@ A exvl phenvl net h
1-6-(2-13- 1-14-chl oropRen dvl haf ni unm(IV)
dimethyl g 0 (H3C)2H % H 9 \C (H3C) 2HC (CH3) 2
The reaction condHi® FOHAT e”sOWhst antial |y
repeat ed excepting tha
(4-chloro-2,6-diiso
yl met hyl ]-6-(4-chl or ] !
reaction of the igphex6-{4-chl pheny
2-[(4-chl oro-2, 6- dii§%ﬁﬁdﬁ9lp( | )i m no] pyri di ne
with-1 -cycl ohexyl phenyl lithiumTh diethylether) is
r eact ekhe redction ¢dnditidns cEExmxKpRN e dibstantially repeated excepting that 2-[N-
henyl am do) - o-1 sopr opyl

3 4-chl.oro- 2 6-dji sopropyl

CeRlgtor b fbenylamindgEiopmy Bl B yridine
] ltioh FthU - Q45 S 6t i
A ) R Bl
YdRe Hith Zroyglohexplphenyhlithinaniptdiatiylathey) is 2eapted with HCL,.

(4-chl oro-2, 6-diisopropyl phenyl am no) - o-i1 sopr opyl pheny

| met hyl ] -6-(1-napht hyl)pyridine 20 (prepared by
Example §p, 2. fV'—(f_Z6di£mrm}phenVIMdo)-o—isopronvlphenvlmethyl]-6-( 2-m-1-

ﬁm&kﬁﬁﬁgﬁ&H&h&ﬁ&%&ﬁﬁﬂﬁ Ligy;0- 2, 6- di i sopr opyl phenyl )i uni
ine Wt

noJ pyriad Z-rsopropyl phenyl lithiumin

diethylether) is reacted—w\th /A Cl4. 27 WO

(H3C)oH cn O @ |
28

(HsC)HC (CHs),

ohexyl phen
pi epar ed by

The reaction conditions of Example 1 are substantially repeated excepting that 2-[N-
(2,6-diisopropylphenylamino)-o—isopropylphenylmethyl]-6-(1-naphthyl)pyn'dine (prepared by
reaction of the imine, 6-(1-naphthyl)-2-[(2,6-diisopropylphenyl)imino]pyridine with 2-
isopropylphenyl lithium in diethylether) is reacted with ZrCl,.

naphthyDpyridy]l hafnium(IV) dimethyl
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wbamplve26s 2-f N--chl oro-2 6-diisopropvl phenvl ani“(?*l@u&ommusxu
cycl ohexyl phenvl net hyl | 6 (2)r- O/napr’l't Rlyl ) py;rl ClO

haf ni un( 1 di met hyl gqO (H3C) 2HC % ==

Y d ion condi tions of Exanple
-@xeapting that 2-[N

nyI am no) 0- cycl ohexyl phen

(4-chloro-2,6-dii soprop) i
yl met hyl ]-6-(1-n pyr
reaction of the ?(%1@2%

6- (1- napht hyl ) - 2-[ (4- chl orgr2
o]- pyridine with 2-
diethyl ether) is reaI ¥ !
2-fN-(2 6-diisopropyl pirtenid am do) - o-i soprop _

| phenv rret hyl] 6 (2 1 H@Wh{%@ﬁ%gl dyl zi rconi un(IV)

di net h (HBO2HCHo 0 o (H3CQZHC (CH3)2 The

react i G reastion cinditionodf Bxxapip |lewrd substenttallh sdpaittd @dokpting that 2-[N-

(GRS ek o eyl sy phinyine preparea by
gee(cggom]g@h@ h@‘lh? rﬁxﬂ ndpiiey ) BF(2 patiiecbréyyIphtBy1fiRaeHyPiling with 2-(t-
t6 (S’ijpnégﬁ ltﬁmﬁn} mﬁhe[&tyéeﬂéer)df‘ Feagpd gﬁi}ﬂﬁqknyl )i nino] pyridin

e wth |sopropyl phenyl lithiumin diethylether) is
. C Ex

nf.atmwlgotweﬂmwuﬁ%m di methyl 28 W0

2004/ 099268 PCT/ US20047 008834 O C{CH3) 3 (H3C) 2H % H
N ~N' (H3C)2HC (CH3) O CH(CH),

(HSC)[ZH: : I @

(HBORHC (Cstl(CH3)3)”

‘The reaction conditions of Examble 1 are substantially repeated excepting that 2-[N-
(2,6-diisopropylphenylamino)—o-isopropylphenylmethyl] -6-(2-n-1-naphthyl)pyridyl
hafnium(IV) dichloride is reacted at room temperature with excess Li(CHy(Si(CHs)3) in
toluene overnight. The resulting slurry is filtered, stripped of toluene, reslurried in hexane,

and filtered. The resulting solid product is dissolved in benzene, filtered again, and the

benzene removed to give the desired product.

Example 9 2-[N-(2.6-diisopropylphenylamido)-o-( isopropylphenyl)methyl]-6-(2-n-1-
(naphthyl)pyridyl hafnium(IV) dichloride

In a glovebox, 150 mg (0.217 mmol) of 2-[N-(2,6-diisopropylphenylamido)-o-
(isopropylphenyl)methyl]-6-(2-1]-1-(riaphthyl)pyridyl hafnium(IV) dimethyl (Example 1) and
60.0 mg (0.436 mmol) of [HNE,;]Cl are stirred in 15 mL of toluene for 6 days at 25 °C. The

solution is passed through a poly(tetrafluoroethylene) syringe filter and the volatiles are

29
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\NEQﬁuﬂ§Q§§'°n conditions of Exanple 1 are subst

n
excepting that 2-[N Lol /USZ(Nr-ty(N)XSS-l
(2, 6-diisopropyl phenyl am do) - o- (t-butyl phenyl) net hyl ] -
Q'e&dvdd%gdgr Qé/duléjdy prrclas(sjlllrg eTlSdD crrt?(Raa})rrg uclp 1S wagli:% %\Ewlceot Qutgfheyta?lee: and
Gec(ojremdibi]ﬂxlwig)tm&r [rédRcda-piésinsro PIslM R ED¥ 1h5 H‘Pgrﬂ@é %’r

e wwth 2-(t 5 butyl)phenyl lithiumin diethylet

reacted with H G 4. Exanple 8 2-fN-(2

Ecitp Eclipas80¢ DY [ esisdpRosN ))hequu OQH&L\%%HVEQP&% hiwbl, 5.

(2 rl ( napht hy vridyl ha
) ) ) CH(CH3)2 (H3C)2HNHOo

2 10 The reaction

> gﬁ§tantially r epeat ed

~ 0 (H3C)2HC (CH2Si (
condi ti ons of Exanple
excepting that 2-[N

6- (2-r 1- 1- napht {7 loride is
reacted at room tenperlatur
Li (CH2(SI (CH3)3) in .ene\prrnig“ THe resulting

slurry is filtered, oped CHif4-0
hexane, and frltereo Re res Itlng d product is
di ssol ved in benzene, Cﬁf?#ﬁ?ed Z and the 15
benzene renoved to give the deglr d product Exanple 9

2-f N- (The ﬁeadummpdmmslopﬁemﬂlaﬂ atek@pstantially re r ated exceptmg that 2-[V-

s p e

memotion affthelinfitd; 6-21 -ﬁapﬂtﬂyﬁm'(@@-)dil p9Hdine with 2-
ﬁ?& aphthyl%

?ﬁ“ﬁpfﬁommnﬁr%gﬁﬁhg‘%eg s Il 60. 0 nérl(gylzrsa

mol ) of [1 NEt3]C are stlrred |n 15 nmL of toluene
for 6 da at 25 C. The squtlon S passed t hrough a
AMDATAUYE propylphen J yofphenviphenydmethyd6-(2-n-1-
mh1 nﬁﬁg&n @;éﬁiﬂJ099268 PCT/U82004/008834
renoved under reduce pressure The crude product is
washed twice with hexanr [
under reduced pressure
percent). Cbnparative
2-fN-(26-diisopro vIoh
] ~ 5 (naphthyrl
(HBO)2H CH O N Hf

(H3C)HC

(CHs)2

A 100 mL 3-neck flask, equipped with magnetic stirrer and a N, sparge, is charged
with 6-(1-naphthyl)pyridine-2-(2,6-diisopropylphenyl)imine ( 6.8 g, 17.1 mmol) and 100 mL
of anhydrous, degassed toluene. The solution is cooled to -40 °C after which a solution of o-
biphenyllithium (3.43g, 21.5 mmol) is added dropwise over 5 minutes. After warming to
room temperature over 1 hour the solution is stirred at room temperature for 1 hour. The
reaction is then quenched with 20 mL of aq. NH,Cl. The organic layer is separated and
washed three times with 100 mL quantities of water. Evaporation of the solvent gives the

product as an off white solid. The solid amine is redissolved into methylenechloride, eluted
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(CH3)2 The reaction conditions of Exanple 1 are
substantially repeated excepting that 2-[ N

(2, 6-diisopropyl phenyl am no) - o- net hyl phenyl met hyl ] - 6- (
1- napht hyl ) pyri di ne (prepared by reaction of the

i m ne,

6- (1- naphthyl )-2-[ (2, 6-dii sopropyl phenyl )i m no] pyridin

Bl o 0 A e e B8 BARDSE 45

6”@Kﬂ%®p¥@p9|phenylan1do) o- phenyl phenyl nethyl 1 6 (2

(roC) SRR ot BARh s AT o8 gty
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( 6.8 g, 17.1 mol) and 100 nL of anhydrous, degassed

POV MRS tion MEnS 9yt i on is cooled to -40 C after which a
akutloﬁmof S. bi phenyl lithium (3.43g, 21.5 mmol) is

addedPelyaprigatiensgieecaondicied iia eosnpussf eastrollesy stirred, jeeketed 8rh stainless

;tgem‘%awsaugmatc% rORL. hteeooa% la% m@ BeabeSr = tkEd §fh étarge orifice
room tenper ature for 1 hour. reaction iI's

brieAtdiaw Y venvinen saptiss thaqeacwm@ntsm@a 6 Lstaniless ﬁtagl efmtiuger The

SRRMAlsednBN @ a 3ahed stthbR&dbi RSk, Wlltl'll'ﬂ)otlﬂqge Bhtainer and the tank are
quantities of water. Evaporation of the solvent gives

pged Withgutieaen a 411 sherpjedls yRd fos pelymerizatiores calglyptanakeyprase rug
ﬂ@cﬂﬂgﬁ S@Hi 4@ 6or damnﬁab Pephga e@mhfgume%, Pl%lp&'lteﬁedang Qoitdk, %&9&1 alkanes

bed of neutral alum na with hexanes, recover ed
Giﬁpélrr T"hiyatlepls frem gxxpngMepilfhezicalsilpe) oré(zivqns, Y &@pssgd through 2

rﬁl%nfh): first GorkAHiAR ﬁlhﬁmﬂﬁhtﬁiec&ﬂ%ﬁt@%mgbIﬂ)ﬁrlfyﬁ@(i&dcﬁﬂt (Q5™

condi tions of Exa anple | are substantially repeate
%‘S?H%tﬁ? frﬁr@ Epglghardt Corporation). Nitrogen and hydrogen gases are passed through a

anﬁé%ﬂ&nﬁcdﬁmﬁﬁstpykahﬁnyIan1no) o- phenylﬁhﬁpylnethyl
-6-(]: 5 ridine.is reac t

by s T SR e s S CBB gt o s e vadhyofTe e
4lRanas, GOAP LN GsigONdaliblate@ d0 nﬁldhllw &k, anfl gﬁk&f}eﬁdal breBsuke in the shot

st ai ve solution batch reactor

BOE DO TP T Rea Y G968 & P Bt oy i TG LT e reactor
ik Ghela ot dughn td QAT ord by &C bwﬂirleahdlﬁmficetslytthemﬁ@&mho r

cont e ess contglner

cont ot hopersudieR aabisd L 4BgUT s STty St bisagn e metal

&cﬁhﬁ]ﬁcx Mh@kabetd‘huttoheoﬁh@mawr Aed teﬂﬁ@' doh@oﬁeﬂﬂz{fe Bdrled PV4rOIBEH
nitro

b Dat an SR oHRIEE i G PPt D BB Al FL R Ged o he
eadlysrsift tahla Tiasis\elloaay by Bpitises bf ©RienePs @fdydact) ETtRRBcatalyst used is a
ISc')glg \é}?a% élkyrpammomumkborzﬁe of approximate stoichiometry equal to
methyldi(octadecyl)ammonium tetrakis(pentafluorophenyl)borate (MDB). The tertiary
component used is tri(i-propyl)aluminum modified methylalumoxane (PMAO-IP™, available
from Akzo Noble, Inc.) (MAO) or di(n-octyl)aluminum 2,6-di-t-butyl-4-methylphenoxide
(DAP) in a molar ratio (metal complex : cocatalyst : tertiary component) of 1:1.2:30. The shot
tank 1s pressurized with N, to 0.6 MPa above the reactor pressure, and the contents are quickly
blown into the reactor. Both reaction exotherm and pressure drop are monitored throughout the
reaction run time.

After 10 minutes polymerization, the agitator is stopped, the reactor pressure is

increased to 3.4 MPa with N,, and the bottom dump valve opened to empty reactor contents to
31



(I sopar E TM avail abl e from Exxon Mbil Chem cals
wbnedvEs t ol uene, are passed through 2 15 col yasyshiéGiossss
first containing alumna, the second containing a
purifying reactant (QTM avail abl e from Engl ehar dt
Qﬁé aqreatdn%as 1 QEER Le se
hr ough sfnwthco uﬁﬁgg %gEﬁﬂﬁiS%%%N%Fgac?gﬁiomgWEQEthe
aﬁeivs@q la%pmste@ @‘(ﬂﬂéghtt Fh@5ays apether arisfradil toop vactuni@sen, where they

CAPRAR RS TGl BLARNSS 1 N An 0980 URARG, & o conten
Itn amhentshnperzﬁﬁre,tthmtolsnﬁex@ aélquﬁaa)ﬁedaﬂl Juﬁyy@sd by 286g of

propyl.e ne. usi n i_.CL Q- ter. The reactor
eSS U 120 S0t 0,20 e BRI Sape aisrpendicted a
ahﬂfabm Silne€ ﬁrmmesmdt ifdéhded R ug@ﬁ@bmﬁﬁmsﬁseaét&&ﬁtg?duﬁt Results are
% £Dé§%l s dissolved in 5 m toluene. The T
8WBP§ °dexane sol utions of activator and tertlary
conponent are handled in an inert glovebox, m xed
together in a vial, drawmn into a syringe and pressure
transferred into the 25 catal yst shot tank. This is
foll owed by 3 rinses of toluene, 5 nL each. The
cocatal yst used is a |ong-chain alkyl anmoni um borate
of approximate stoichionetry equal to
nmet hyl di (oct adecyl ) amoni um
tetraki s(pentafl uorophenyl)borate (MDB). The tertiary
conmponent used is tri(i-propyl)alum num nodified
nmet hyl al unoxane (PMAO- I PTM available from Akzo
Nobl e, Inc.) (MAO or di(n-octyl)al um num
2,6-di-t-butyl -4-nmet hyl phenoxi de 30 (DAP) in a nol ar
ratio (nmetal conplex : cocatalyst : tertiary
conmponent) of 1:1.2:30. The shot tank is pressurized
wth N2 to 0.6 MPa above the reactor pressure, and the
contents are quickly blown into the reactor. Both
reacti on exotherm and pressure drop are nonitored
t hroughout the reaction run tine. After 10 m nutes
pol yneri zation, the agitator is stopped, the reactor

- pressure is 35 increased to 3.4 MPa with N2, and the
bott om dunp val ve opened to enpty reactor contents to
31 WD 2004/ 099268 PCT/1JS2004/ 008834 the collection
vessel. The contents are poured into trays and pl aced
in alab hood where the solvent is evaporated
overnight. The trays are then transferred to a vacuum
oven, where they are heated to 145 C under vacuumto
renove any remaining solvent. After the trays cool ed
to anbient tenperature, the polynmers are quantified
and analyzed. 5 Runs in groups 1-4, 5-6, 7-S, 9-10,
11-14.,15-1 5, 19, and 20 21 were conducted at
different tinmes and are not intended for use in
conpari sons between groups. Results are contained in
Table 1. 32 WD 2004/ 099268 PCT/ US2004/ 008834 Table 1
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Run Catal yst Tert. Tenp. Yiel d Efficiency Tm_ Mv MM Mn
WOSRHVPWS (g) (g poly./ H) (C 1 Ex. 1' MAO 90P@I2USR004/008834
294,000 153.2 229,000 2.22 11 2 Ex. 22 52.3 293,000
151.8 234,000 2.20 3 Ex. 3" 34 190, 000 150.0 558, 000
2. 78 4* conp. Ad 40.6 227, 00‘61316.118 2 179 000 2.03 5

EX I £ O A SAY,

201|080 16178 2g§mpo(o | ?3 oo0¥Yy ~ MwMn
o gpo:d

1471552, BP9T Z. a0 l|p4f, OO@UU =3, O 01 773

Ex. | 78 15gd 285, 000 155:4 6\ OOOconrp151 520

271 0300 -3t 11 £x.1 MAO 435, 6 25150&{30 - 1500 .78

54. 1 4805.d0a*t - « 13*«conpg A4 MBEHR6. 9 11154 Opfg(ﬂ)o "2.03

14*( 1d1 DAR. 36. 4 204,006 - 347 1O {©Xep0l lé&kltﬁgd 514
54, P00 1486x. 8 104,000 3«93 34§ Exzofié’ooQ 1528005_}361)63 O,,21
108} 000 4Ebs 17 BX. 3876. I 34, 0047 @B 8 1495, UG o) 92 212
18*| ¢onpcompda’s. 1 384, 000 14356 84 2@6)61)04. 99 .19* conp.
B9 PO® 145Ex.203, 000 149«2 385;000 gobd Z2055X. ‘:pf;l.UodO/ -
379, 080 dbB. '8‘ -« 21* Eonp4s.A 337000b90, 000 - - = .
conpat ati kel notMam exanpl esef thssooovention 1. -
2-[N1%2,6-dii sop@@lpyl phenybam do)semetosopr opyl phenyl met .
hyl ]136 (@mﬁlAl erp(ht hyr) pg6.p dyl 1shemoi um(1V) di nethyl -
2. 36.4 204,000 -

2- ngz 6E¥ 1 | soﬂ\ﬂ@byl pR&ny|%hi do) 340y cl dkeRy| ]:ﬂ4@ng'l T893
t hy ]} 6 (@’L?-zl - | - napht hyl)p;PrZ dyl 52089 ni urt¢7.v) tisPes hyl4.65
3" 34,000 1458 265,000  6.52
2-[N 181*/| meﬂ‘.‘-n 2, ‘6-diisopr @l phethdod ni dd\‘gé C@@pQﬂ‘IEX\ﬂ”
| phiekiy+rEamB " . 5~ 7 2. .90 (414500 o 20hM8ny| )IFRY | 3831000 212

a5 7

hat %Ik,rret hyl 4 - 67.7 379,000 © 1503 - -
2- [ i 190,000+ hyl phenyl net hyl -
]-6(FF -l P Y'Y Fiepron
-[N-(2,6-diisopropylphenylamido)-o- -isopropylphenylmethyl}-6-(2-1n-1-naphthyl)-pyridyl
hafnium(IV) dimethyl
" 2-[N-(2,6-diisopropylphenylamido)-o- -cyclohexylphenylmethyl]-6-(2-n-1-naphthyl)pyridyl
hatnivm(IV) dimethyl

2-[N-(4-chloro-2,6- -diisopropylphenylamido)-o-cyclohexylphenylmethyl]-6-(2-n-1-(4-
chlorophenyl))pyridyl hafnium(IV) dimethyl

2-[N-(2,6-diisopropylphenylamido)- o-methylphenylmethyl]-6-(2-11-1-(naphthyl)pyr1dyl
hafnium(IV) dimethyl

> 2 [N- -(4-chloro-2,6-diisopropylphenylamido)-o-isopropylphenylmethyl]-6-(2-1-1-
naphthyl)pyridyl hafnium(IV) dimethyl

2-[N-(4-chloro-2,6-diisopropylphenylamido)-o-cyclohexylphenylmethyl]—6-(2-11-1-
naphthylpyridyl hafnium(IV) dimethyl

2-[N-(2,6-diisopropylphenylamido)-o-isopropylphenylmethyl]-6- 2-n-1-naphthyl)pyridyl
zirconium(IV) dimethyl

2-[N-{2,6- dusopropylpheny]almdo)—o-(t—butylphenyl)methyl]-6-(2-11—1-(naphthyl)pyr1dy1
hafinium(IV) dimethyl

2-[N-(2,6-diisopropylphenylamido)- -0-phenylphenylmethyi]-6-(2-n-1-(naphthyl)pyridyl
hafnium(IV) dimethyl

102 [N- (2,6-diisopropylphenylamido)-o- -isopropylphenylmethyl]-6-(2-n-1-(naphthyl)pyridyl

hafnium(I'V) bis(tri(methyl)silylmethyl)
1. " polymerization conducted in different reactor, 4.0 umole Hf
12 For run 7, Efficiency = (g polymer/ g Zr).

9.
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wa20iNfeghl or o- 2, 6- di i sopropyl phenyl an do) - o- |pf‘{qplr9wj/m,8g34

phenyhnet hyl ] -6-(2-r1-1- napht hyl)pyridyl hafniun(lV)
di met hyl 6’

2dlyhetization|Rume 22-36- di i sopr opyl phenyl ani Sol) g ?ycl g{lmf
hyl afniu
EPR:?#}{T% &-’Jolymeg'x%atl-n]i cg'ndn?o%s g% R1¥ns) lp’}llr altre >s/ubstant1ally repeated using
Hifféxert zo&tauyst/&eﬂm@wﬁapditeﬂaféoﬁmxﬁ@anso'I'hé 9&&%?%6)9&?&%?&%13 the
1 nap hthylzp dyl zirconiu

d%ﬁ%tkﬁsém g alkyl)ammonium salt o bis(tris(pentafluorophenyl)alumane)-2-

; but henyl ) met
2mbddyliridezSidi %I@IBU? Bﬁéﬂh? Efeftg( ldﬂ@m &g/e?lli'ﬁ)ﬁgr i fa@) 5

h na
yw]glﬁQHWtangoropheny(l)alumane)mudazohde (MBU), both salts havmg been prepared

ACATRG bl I L

Mmd triethylaluminum (TEA). The results are contamed in Table 2,

(2, 6-diisopropyl phenyl am do)Taﬁ sopr opyl phenyl nmet hyI ]-
6(2t11(naDhtth£pyr1|‘edlyI)M§ Icmllfm“\/) —

bi s(It Ris{ me€dttys) siCogatnetTent pEkfeacy Za Mw/Mn
conc(j rc(ad |dr?*{j|)ffer ent Coemct (), &mhomHe H 12, For
run 722Eff|E<7511encyNﬂDB(g Ma0ynExy g Z83,00033 WBB8,000 1.84
2004 339268 PCT/ 1¥82004/ 111168384 Pol.gooeri zavi,ao Ruresio
22- 30 2the 90’ C pol ymeri P&k i off-condd®3.0As of IRU(FOQ 1- 205
are [syfstant] al | y repeal®d u'é%ﬁwg d96.408r ent 181,000 2.12
coc PANetS conBO&M0i ans 173006 2.02
cocat 4lyst¥ R éste e NDB, 13 nétd Pdl (Clgg00 233

54.6 306, 166,000 241
al'l yl jammoni um sa 540 176000 189
bi S([t hus(pent af | UOE‘ODh%Z?i "E”m?gmoom (CIR®8 194

undeg ¥ Xoh M’a‘ﬁ?e Hc')t 'ar‘i‘ &% "151 of the i mventlon

SRl L S ———

i 322??%&33%%“&%% ?*2%@%ﬂ&s@m‘?‘%ﬂ%&%ﬂ-f—ragF@ynpyndw

conpounds tested were MAO DAP and triet hyI al um num
. The results are cont ained in Table 2. Table 2
‘ X £ g -8Eff|C|ency Mv MV Mh

A ' P 0.5 283
gggp 000 8{315 90215&’%\%%@%%&’73 %‘7%958%4‘3%‘5?“’@6‘6‘ St sptagape reactor

sayipped %h@g (nt¢rpal sgoer. Z’uﬁﬁed @ixed alkbfes Z&v&t%l&ﬁ(@where used),

i’l 0&9% P%é’}’ﬁég a‘%gll@y@% gL%ga%tq%ggulég%?g 81 a Jacket for

temperature control and an internal thermocouple The solvent feed to the reactor is measured

D

by a mass-flow controller. A variable speed diaphragm pump controls the solvent flow rate
and pressure to the reactor. The propylene feed is measured by a mass flow meter and the
flow is controlled by a variable speed diaphragm pump. At the discharge of the pump, a side
stream is taken to provide flush flows for the catalyst injection line and the reactor agitator.
The remaining solvent is combined with hydrogen and delivered to the reactor. A mass flow
controller is used to deliver hydrogen into the reactor as needed. The temperature of the
solvent/monomer is controlled by use of a heat exchanger before entering the reactor. This
stream enters the bottom of the reactor. The catalyst component solutions are metered using
pumps and mass flow meters, and are combined with the catalyst flush solvent. This stream

enters the bottom of the reactor, but in a different port than the port used for the monomer
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28* 41 I\/BU 54.6 306, 000 166,000 2.41 29* DAP 63.2

WozAHYR268 76, 000 1.89 30* TEA 74.0 415,000 17R@00S2004/008834
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eb e R S Bl cnt® s Findles el Miind Bitin the

Cendtot. MThestredmn ﬂwrﬂlhr(ﬂﬁh heMnatc mixer aglra ieetexohdngemin arder to heat the

c u controll tocl ave re ctor ui d with

S ahre e Sl Weretr Aormes s CRB Ry Pemmoved

fHoBMh@é]ﬁt stredaBrad Ufeqﬁaduct 8 yééb%amy eamdsxm fyd £0RoRBfEzing extruder.
plied to a 3 react or a j acket f or

@e F’éﬁ‘ﬁ%‘? stragd &5 CBBIﬁ@ peder Jatr 2 ﬂﬁ’éﬁ 4P p‘fl nocoupl e.
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capabl e of processing by avail abl e equi pnent. Results
are contained in Table 3. Table 3 Run Catal yst
Efficiency MFR H2 Density Tin Mv MV WMh  poly./ Hf)
SCCM /cnmB C) 31 Ex. 1 788,000 5.36 6.00 0.904 149.7
247,000 2.3 32 Ex. 2 723,000 6.09 6.00 0.902 148.6
243,000 2.2 33 Ex. 3 494,000 2.71 12.90 0.904 147.9
307,000 3.7 34* Conmp. A 556,000 10.85 6.00 0.904 - -
- 20 * conparative, not an exanple of the invention
standard cnB/ mnute For propyl ene/ethyl ene '
copol yners, reactor conditions are again optimzed for
use of Conparative A catalyst. Reactor tenperature is
set at 110 C, solvent flowis adjusted to 25 provide
16-18 percent solids, and propylene is regulated to
provi de 50 percent propylene conversion. The quantity
of hydrogen is adjusted to make a product having MFR
of approximately 10. The purified ethylene is
measured with a mass flow neter, controlled with a
control valve, and incorporated into the

sol vent/ hydrogen stream Ethylene content of the
resulting copolyner is 6.2 percent in all runs. For
subsequent pol ynerizations the sanme 30 hydrogen | evel
IS maintained, thereby altering the MFR of the

resul ting product, excepting that for run 37,
addi ti onal hydrogen is added to the reactor to
increase the MFR to a | evel capable of processing by
avai |l abl e equi pnment. Results are contained in Table 4
35 WD 2004/ 099268 PCT/ US2004/ 008834 Table 4 Run
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Hfl SCCM /cnB1 C
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35 Ex. 1 593,000 5.68 9.00 0.880 83.2 228,000 2.5 36
WB200-20998€3, 000 4. 60 9.00 0.879 51.6 231,000 2. 3PCBUS2004/008834

Ex. 3 263,000 2.52 20.00 0.878 81.3 292,000 4.4 38'
COWP- A 442,000 1.0.73 9.00 0.879 100.6 - - LLOYD WISE
c&paM8t i ve, not an exanple of the invention standard
cnB/ myjnute 2004/ 099268,. PCT/ US2004/ 008834 LLOYD
WSE GLA I\/§gimﬁmﬁgﬁxﬁpn%sg%qm&%é%e%%'g%ndi ng to the
formula: NIN GL" 2\ /TQA]f ~ 1 AJktt~~ wherein 5
G is selected fromai yW, cyetoal kyl, aryl, aralkyl,
al karyl, heteroal kyl, -pe\t\er.()cycl(@a!) kyl, heteroaryl,
het er oar al kyl , het er oal KarWX"slyl, and inertly
substityted derivatives thereof containing from1l to
40 atoﬁ"g‘erﬁ&’t counting hydrogen; T is a divalent

5 bridgi ofisHer f C i
hyclr ogon. e fo AT SIbaRL IRk, Aok CRUBLL,
skeresxclnalal, heteroptyb heteroaraliiy], pktersalkgryb sy, ord inathpsubstituted
dijeri g O: tyi | ene .or._ silylene
g?e(gl ﬁ?&%&gic%mé%ng g'glzltl té Eg gés%uc BQ%GW UG AYAIORemLT oar v
subst i Tueadivhlentduidsing ot df frem 00 & 3Mratdind tvt esunkiGg hydrogen, selected

i.tlons.w:th.a ndar r tertjary al kyl- group, a
R0, ot AR Bty Bhe RSPt o eppof R peferouy
10 %smbstﬁmted rrllealylme or siylent g:apli@ybvtergi!hau Igast @; §uh agy%lﬁ&eroaryl_
roar r.QuUp, cont ai.ni.n ew s, base functionality;

BT s Bl 25 B byt S Postiogs withiagpopdarh guiery alkyl-
Ogrou, asea@mnilary ot gethael gxdotkyl Kroup) ﬁcy@loﬁ'ﬂ&ﬂ?éupf 50 MekbréQcRalkyl
i ndi cating the nunmber of X'" groups, and bonds,

?¥nal bonds and el ectron donative interactions are

r epr esehiseCdyhdidro@f, groug@bhtemirgi 120Ss BB AAEERAUSLy:

respectj vel 20 2. A catal yst conposition according
“to cl aMﬁs%‘%%‘ioP%éﬁﬁﬁHi ng to the fornula; G3 4

X is an anionic, neutral or dianionic ligand group;

1

L

9392 3

X 1s a number from 0 to § indicating the number of X”” groups, and

bonds, optional bonds and electron donative interactions are represented by lines,
dotted lines and arrows respectively.
20

2. A catalyst composition according to claim 1 corresponding to the formula:

(X" " )x““

, wherein
M, X, x™”, G' and T are as previously defined,
G', G*, G’ and G® are hydrogen, halo, or an alkyl, aryll, aralkyl, cycloalkyl, or silyl
25  group, or a substituted alkyl-, aryl-, aralkyl-, cycloalkyl-, or silyl- group of up to 20 atoms not
counting hydrogen, or adjacent G*, G*, G* or G° groups may be joined together thereby

forming fused-ring derivatives, and
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~ gptteddingt andraras respectivdy-or G gr oups may be j oi ned

(13A) & GIN N M------ --& | (X111 1V) wherein M
waX2004/099%268, G and T are as previously defined,pc@ys2684/008834

G and G5 are hydrogen, halo, or an alkyl, aryl, {|oypwisE
aral kyl, cycloal kyl, or silyl 25 group, or a

subst lbbﬁﬂse@tﬁhﬁ)bbnds add MbctronPhrldbidtive irt&6diBAY &¥ kepresBited by lines, -
silyl- group of up to 20 atoms not counting yé)rogen,

toget her thereby formng fused-ring derivatives, and
37 WD 2004/ 099268 PCT/ US2004/ 008834 LLOYD W SE bonds,
opti oRal bdhuistabgeeppbes @eqording i9alaim@orearsppading togthaformolas
are represented by lines, dotfed |lipes and arrows

respectively. 3. A netal co ording to claim?2
corresponding to the fq%he ef3 A 216G 72>, 1,1
"(77-111A 5)x feln X', x"", &, 4,

and Gb are as pr usly zﬁsmz & is
C6-20 aryl, ara alr# ryI i val ent derivative
t her eof ; G in ence is

hydr ogen, C1-20 (GO% hM ~--G7--dAt G3

i ndependent|y each occurrencle are hydr ogen or a Cl 30

al kyl, aryl, aralkyl, 10 hef€¥hal (J1A) het e E]]r
het er oar al kyI group, with the proviso that at east

one oM G?”’ox””(ﬁ (&, and G) 116-a8 Prexioysly defidedtieclaiar ¥ group
subst i Lilé 8 ?(y T lSllcg\a/f, :gr ?El%vgl%nt c%%%:ilt&vle nelreo\f\[I th a

secondary of or cycl oal’k 11 gand;
and b(ﬁ‘?dmdepmdbmtbirfabh dmomdmcarsdxyéﬂogen, (h).fbaﬂiafl for bdosat i ve

RS LG O O S LB RS DT, o
aeternalityl) gettoagl, at letGoaaikylesapnaith Qhetpﬁowhhﬁhzft @t Ieust ane of G” or G8 is
a Cyo.30 aryl or heteroaryl group substituted in one or both ortho- positions with a secondary or
tertiary alkyl- or cycloalkyl- ligand; and _
bonds, optional bonds and electron pair donative interactions are represented by lines,

dotted lines and arrows respectively.

4, A metal complex according to claim 3 corresponding to the formula:
(IVA)
(G"4
G* CH
N\
(HOHC  / Nl (e

Y

(H3C)HC -
X" , wherein

X each occurrence is halide, N,N-di(C,_4alkyl)amido, C7.1¢ aralkyl, C,.5 alkyl, Cs.5
cycloalkyl, or tri(C;4)alkylsilyl; a tri(C,)alkylsilyl- substituted C;.io hydrocarbyl group; or
two X groups together are a C44; conjugated diene;

G® is hydrogen, C,.5 alkyl or chloro;

G" independently each occurrence is hydrogen, C,.5 alkyl, aryl, or aralkyl or two
adjacent G groups are joined together thereby forming a ring;
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(1VA) Gd (04 (BBO2HCH C G N @&" (H3C2HC
X11111) wherein X'" each occurrence is halide, LLOYD WISE
N, N-di (Cl4al kyl )am do, C7-10 aral kyl, C1-20 al kyl,
C5-20 cycloal kyl, or tri(Cl4)alkylsilyl; a
tri(CGL4. ARV t d Cl:10 hydr.ocar byl
o oups Btesleliy dach o SRSV ERR 16 G GREARTr raior, or o
sipavEnt G igeipslire jraned t@@ather therblyydfongjega riy] < 201-5bidd’ is0r-4;
chl orgg. ' y..@ach occurrence i s hydrogen,
Cl- 208allS %&P@Bgs’g ?{L%glrghg’ragﬁ yl or two adjacent Gb
gr ouplsonds andj etichrerdpairodpestive int¢rhatioadare fepresdnteg ba linesragyl ad38ws
e gMR@ SE G independently each occurrence is
hydr ogen, halo, Cl_20 al kyl, aryl, or aralkyl, or two
adj acent G groups are joined together thereby formng
C i N -4 I S..1sopropyl or
Koeh Bp e omckading o K

a rinﬁ,
cycl ohexyl ron palr donative

i nt er actoNs are rqﬁgssented by lines and arrows 5
respec G, A al conpl ex corresponding to the
f or mul a’ (HBO2HC /CH__ N H O (H3C) 2HC
f,0),1¢ Wherg prpecurrence i s nethyl, benzyl,
chl or /1) g nmethyl, and Gd is 10

I sop < 6~ A process for preparing a

conbining a G oup 4 netal
rt-egetion mediumwith a Lew s base

COr r egpes! i : 15 wherein G, T and &

are as previously defined inyglaim1. 7. An addition

pol yneri zation catal yst conposition conprising a netal
X’ each occurrence is methyl, benzyl, chloro, or tri(methyl)silylmethyl, and G? is

conpl X
isopropy! or cyclohexyl.

6. A process for preparing a metal complex comprising combining a Group 4

metal compound in an inert reaction medium with a Lewis base corresponding to formula I:
wherein G', T and G* are as previously defined in claim 1.

7. An addition polymerization catalyst composition comprising a metal complex

according to any one of claims 1-5 and an activating cocatalyst.

8. A composition according to claim 7 wherein the activating cocatalyst comprises
an alkylalumoxane, a methyldi(C,4.,0)alkylammonium tetrakis(pentafluorophenyl)borate, or a
mixture thereof.

9. A composition according to claim 7 additionally comprising a support.

10. An addition polymerization process wherein one or more olefin monomers is

contacted with a catalyst composition under polymerization conditions, characterized in that the

catalyst composition is a composition according to claim 7.
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according to any one of clainms 1-5 and an activating

weé Ssabhahyst . 20 8. A conposition accordi ng to %91@2&)4/008834

wherein the activating cocatal yst conprises an

al kyl al unoxane, a net hyl di (Cl4_20) al kyl ammoni um LOYD WISE

t et raki s(pent af |l uorophenyl )borate, or a mxture

thereof. 9. A conposition according to claim?7

addi t ibnal |Aprewsyacriing taclsioplforhich is250lGon peiymetiviatigroprocess.
pol ymeri zati on process wherein one or nore olefin

nmononmers is -contacted with a catal yst conposition

u n der 1pol y FEprocesd a'ccmdmg deldinorswheedia paa@;rlené 4 éiteng of Ratethyl-1-

L t
b b SR A G BesPER S S bR Shthvihe
bﬂOQYIBw\MﬁEmMHe t‘heﬁbﬁ@ espolaneREdvAl ohdorthdt fﬂoil@n&lhﬁl l;dlé’bted from

s a solution proces

1 BB A6 BPirRo AR B Ay UG SRR o - gadicne
dndBblitvde: | - 5 pentene is honopol yneri zed, ethylene and
propyl ene are copol yneri zed, or ethylene, propylene,

or a mxture thereof is copolynerized wth one or nore
nononers selected from the group consisting of

1-octene, 4-nethyl-I1-pentene, ethylidenenorbonene,

2, 4- hexadi ene, and 1-butene. 40
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