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WD 2007/ 037944 PCT/ US2006/ 035082 H GH ACTIVITY, LOW
MOLECULAR VEI GHT OLEFI N POLYMERI ZATI ON PROCESS CROSS

WOBWERENECE STATEMENT 5 Thi s application cl ai nsP¢H@s2006/035082
benefit of U S. Provisional Application No.

60/ 721,295, filed Septenber 28, 2005. BACKGROUND OF
HIGHEA CRENY, DOWMOLEGUEAR WEIGCHTOBEFINPQLEMERIZATION
PRg&gg! conplex, to a catalyst conposition and to a 10

Sss for pol ymeri zi ng additi on pol yneri zabl e
unsat urated nononers, especially olefins. In
rti t ' ion is directed to certain G oup
CRg%ﬁé#ﬁﬁkEgﬁﬁéxa£gMﬁﬁ&cataIyst composi tions

COoNMhissppiatidiecidmethe banetit 6500 addtbtision! pppiaated Matc0Gal,295,

processes usjng the sane. Advances in pol ynerization
ﬁkﬁﬁﬁ'%ﬂggé§ ﬁ?ghave resulted in the capabirity to

produce nmany new pol yners having inproved physica
rt useful in a wde 15 variety of
; othie plications. Wth the
d ev @hﬁﬁﬂ%ﬂhmﬂfela&ew £@loap Y sletal éd’l’hﬂ)lexchm c:aml)ef compos1t10n andto a

ol yneri zatj on ol uti I re
PSP REPOBAES T U “B‘rPSRf:YE&"F‘ﬁ’“é’ e ““S%‘éf o Bigpdthel ?%?n%f‘y iSns. In
paRR 61, HeGRehilortiX BRetebado coifaBGrodeh ﬁiBt@E(S)mplbxes, to catalyst
pol yneri zati on technol ogy , have rov i ded
compsitiqna FAmPTISIngrihe same, SRR on PRl AR 138?%%75 Biiehe e
Pr OCERRaKDs in JoBmRNEAYN aSEMeyRs hﬁ@h‘eﬁﬂts@ InaBeIERsbikitg k@prodhce

to nmetal conpl exes based on pol vaI nt netalzéﬁ d
M HES p@'dmeﬁélﬁww}mve%‘fyéwa |and shrgd BR?BGYBEFH}SF 8@ wide

GQS\%Q@& réu€s Wt dpBlkbalRtAt §EthRA @REIophd#BRY ndiv delhlystiSite
US 690616 USP6919407, USP6927256,

chopjse ﬁm@y@@mgm (S(UELOA,_ slwyphieh Q@@p@g@r gas phase) for producing a:
P ?@5@ &g\‘}}é o] g?ﬁe%ﬁ %reatmx%mgé 012963 advanc@ngl pM@n&%ﬂér&@cMology

ess of ‘the technol oglcal advances in the
hap@pryuldgd‘ merejcHibipnt, ﬂl&ghﬁfpﬁqﬁpl@fé@ ayi, equprglcal}yemh%qc%grogﬁsses

Re%%@?lb ye%&ml&fé%%ﬁsﬁ%% aRl0Ro mBS1 MRIplexBSbaBE&MnGRBNhIER ARSI

Iate process 25 operability, exist. For
ceaterutplicterodcyl danorGigands have publishedc dymmatsse iradwiedHaigohrsent
(dsh)?@'i‘&%ﬁa{%ﬁpkﬁ(%‘ﬂ%@ 1)%%851@@(’?% YsPbho S8 ALb & B Rl US-A-

a sol ution pol ymefi zati on can
2006@2[2(1050 ﬂJSaAgﬁQD'%/OQM@&ﬂoM@ 200802051, and W Q2882038888 -ng t o

hig hR S Icﬁ@rsls Qigth&f: %%Iﬁl%ﬁ)}g@%\%d@:ﬂ@&qx the %S%Ufeﬁﬁ ﬂfﬁﬂéﬁ% affxfaed by this

decrease VI SCOSI he react xture,
nepodigseef daraysk, &nmmbmmgblﬁm‘s,us wsll m}e“bélaﬁqngbwmlated Wl‘fh process

o&eéaﬁ_g@/ %?1% g:eo us| 1eh19nw\avv %rOuggﬂu ﬁ%}glrcoﬁlgg%s g&d on donorllr ligands can

St el
prpdicy eRtfentedChiplcinblpcudar v@rgyxspcwmam infhych ieg p@cmcad nownwhéqﬁlon can

mal | t act ially i.sotacti
reBta sty vip et P poineS Bl S Rt T e ©
relpiednshsr Tagemasswectosmﬂmdengemnmmm Hégheepcdjzlm’rizat@n

tepl%grgﬁlg%tt%ﬁgf},b\g renlnglglﬁ%c Sﬁﬂ%ﬁ% §f thfgher reac 101;? Pe%peratures

n&hlglljﬂﬁbﬁg 1‘({11 a récﬁﬁﬁcliﬂ io Iﬁolmnxﬁthmmty bmywllﬁryty, esBﬁﬁHll&@@em normally
addi ng a |t|ona cost an Xlt to,the

Bl e N S R R R R

trARRB hadnt YucH @EERIRHES todhe BA@TRS plfoetﬁfe‘ﬂdw(iﬂii ntobdepler wéiptit@slymers,
thereby limting their 1
thereby incidentally reducing polymer viscosity and ultimately, reaction mixture viscosity.

£

Besides adding additional cost and complexity to the process, the solubility of standard chain

transfer agents generally decreases at higher reaction temperatures thereby limiting their
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Additionally, the resulting polyners also tend to have

whewadsred nol ecul ar  wei ght distributions, rePdBDE2906/035082

t he product unsuited for some desired end uses. Thus,
t .wou Id g advant ageous to provide a sol ution
efffsti 24eitignaliy, the Ewtingmolmess aljndpndte havedroadenedmolecular

W&kﬁfﬁdﬁlﬁ'ﬁﬁﬂm&rﬁ PYddnek u%Qtﬁﬁh fdrGoll® &%}re& &X €S
based on donor 5 ligands that are capa operatlon

at high i epyd Paﬁ@}iaétggeawo@f@vﬂcbuaénkyt@spcémbramtpe@esscfor the
h
&irﬂé}iéﬁt‘i‘onnﬁ bléﬁﬁ ERnbYk Qﬂ%léyﬂ%%e&gg p@&i @o‘t‘ﬁtﬂl gs bt edgci tdtoHor

melt flow while retaini
ligepdsetbafiags capblegftoperptian at bngh ‘tqurrpemﬁn@smed effsich¢ibsayd adapted to

pBdRd HSI&meMﬁﬁﬁ%’ Llhesirbd &Q&ﬁllaq waBnt ANAHALEE esretaltnﬁag the ability

provi dé a sol Ution polynerl 2att on process
tosentyakieimadeculan weightolissfifution pbhoreeyltng fﬂraduct Moapahlievaild be

acﬁ%ﬁé%@&ﬁdsqg gl%'indg 'agglaﬁ&g}%g&?eh%tﬁﬁ p r<1:<gss % %1 3&%#12%{??1 é’? olefin

adapt e produ ymershavi n
mopngh thatihapebleef apgratieht bzt tappertires ams efffcientied and adapted to

t
prBﬁL@@ g&gﬁm@ ggﬂl&%h@%@ﬁ&hﬁt xggg%g wh Elcfcgltlsm&{e (} ?ﬁgt#tlllef 8%}?
trappfgc@m ésppcupjlyd;ydmgﬂg Risdly i 1twqilﬂd1 ymmvsma@sms ipRtvidy a solution

pd p}ﬁ-x?etrf’%& r&g ogré)%eelﬁfg Tﬁ%lc (ﬁo e}?rre o?%gtilalfyéscg%’ﬁg b?rgonp%{ymers and
copplgmerts |cgmprmmgl~prgiylenb enﬂ&era&bbra%&in&mi 1%@:{]11@61” dp&aﬁkb’rﬂﬂ Uipe

R L B TR B A i
mmmy&trgl al relaﬁntejly hlgaﬂattloﬁyl beerysyalliisy, paradulaiy@ne tet ddeSabtirdg@ire

thé o%lg cesshveeXC ‘z ?\:ffﬁy uant ' tﬁ{}'g%bg‘]:?ﬁ%}g%rﬁ\é%% O(]r\l ot her

Accordlng to the present invention there is provided a
ligand 20 conplex for use as a
pisiviiici an addition polynerization
C at aAgcsidlrngHﬂﬁ':‘plrésblﬁ Mventfoditicbrd8 %ﬂJVld%@ ARk&p 4 metal donor li
spondln t he fornula CH3 HeN C CH3 éH
coep a&ygk @Q@P%ﬂt ?rzpqumqqz%l(yq.cay(.ly% compos1t10n
saidhiz®l Ebiﬁple}( b&i@)sp%ﬁﬁang fothd ftmthD) wherein, X is an

ani onic ligand group, preferably hal o, aIkyI al karyl ,

or trihydr ocar byl SIdHé| nmet hyI nore pr ef er abI c@Hor o,
net hyl, HuCyl - nzyl , 25
si 1} 1 ihyl
N CH ¢
iho CH(CH3)2 Hf—— CH(CHa)z
\

X~ - X/ %
(Hs C)zHC or (H3C)2HC
(=) (Ib)

wherein, X is an anionic ligand group, preferably halo, alkyl, alkaryl, or
trihydrocarbylsilylmethyl, more preferably chloro, methyl, n-butyl, benzyl, or
tri(methyl)silylmethyl; and

covalent bonds are represented by lines and coordination interactions are represented

by arrows.



10

15

20

25

30

35

coval ent bonds are represented by lines and

coordination interactions are represented by arrows.
WQ200002007/ 037944 PCT/ US2006/ 035082 Addi t i onaPdHUS2006/035082

according to the present invention there is provided a

cat al nposi tion conprising one or nore of the
for e@%‘f Wﬁlaﬁ}' SegPrdngerthy pressnfimeniden therg isgrovided agaidlystan

coﬂﬁabélﬁ@ﬁ doRriss Bhdnhidre SARGRLERE G?&B\ﬁ%ééél rclgmél@ieg 195} A and

onpl ex into an active catal yst for
%tlw@g PoatlsrapzkiRplicriseing stfpetbeamplefinious Activaathlygtfor
adaﬁﬂﬁ9§lbﬁlb%t19@yA&d?ﬁdnH%m?oénfs%'f bR '&athglst%&Bg&ftfo fhy include a
l'iquid sol vent or en tertiar nent "Soeh
caficT g1 YPRYb Adiridsplvens erdiheas yteriaty Qpamgnent amhi A ScOVERZ@TOT
seBRfdEryAeiilatdr) Va%ﬁ/oPBneao‘HﬂéY Pﬁwés%cf Qﬁﬁ\?‘an&%ﬁ%fa%ﬁﬁ&%ss%ﬁ AR,

sequéstrant’s, chain transfer age
seqpgirants, plpimigensfes agents, aadidr @ha@rshuitlhlg ap@%ent i nvention

pr OVI'nQQ&tléipt yés%ﬁt%egﬁénym&eg Iaxlpgd l%ggfﬁierm gr%geﬁgl ly

an ol efin polynmerization process,
esamhllv ia® alefin plmerization procesH Wﬂmmmrmc or 1agre aftitigmnmiynzeidatile
r 0si.L.ion to
§rlg)r§1r%ﬁ éﬁec' 7 er%%ﬁl Ié‘lgtﬁ(? %?Jeﬁ(%l lfﬂ}% fgr%éom ca%abﬁ é’?? é%n to form a
higibllnylngﬂarmgh@polym@rc @w@@d@nlamsmtaubn pmcqssz:ls ymsebiuﬂai i ons,

. th
poﬁ%e%%ﬁfo% %O%Pé( %fe?a% 1[1180 rhge%s%g Wh 618 &ygﬁglpg%g%n% Innxtures of
etimilone andpropylerest rythistuees aﬁdhydenemndpyﬁreﬁmemmm 008 6r Mdre RSE

or diolefi ar. e I rized or
ol &7 PR BB Bhe i TP e o Do BB &F botipsasresombte
of cpfepmtqm)ﬂymags lpmhrg mﬁpmvdalaudhrfg)wdmdﬂt\i'@ Gvhire E@pl_f)&iﬁgvrefduced
S uce yantities o
3{% 6°rge%?rh°§ er %’:'eé‘\é‘ ‘g?‘g‘ﬁé?‘éfﬁ? *WIHEF ol addi ti ves.

H| g H]hghlgfelsslfaabfl the plelemt mr@ﬁlem prov iy Yrbdss Wheddh BfSordnore
oce S V\:heéFI n one or npre %ddltl on pol yneri zabl e
Vet BIe SPgRER s 88y arized abt atively e pgiimerization
terﬂpdramie lih #@{ptedéhce bERP B bk RathpstlcHif ?d%[t@)ﬁ €'fofm thlghhﬁ‘olecular
réagmn catal yst conposition to forma

1F BYY e werutl 2paericehpds iFrastc Oéggéky.l%q%cyc &nd having 2
rembq/ﬁerecmﬁ}aﬁelglﬁ isotactic or highly isotactic, and

reduced nol ecul ar, wei ght. The net al
rrpﬂ%i%“éa SogPlexes and cafadystsiof f}ﬁé“"eﬂWﬁ’MYdﬁ upasalase opeqebined

W1ﬂi ARE nkal EHRIERE Oy ca%ﬁsf‘coﬁiphﬁﬁoﬂgﬁﬁ@{he BOPRLE%ESH Hbcess may be
?Fg‘f) | yst conpositions and the pol yneri zation process

Sgees oy ggraligl wigl gngor wprejothep polunerizetion nrprese Biitablor e
ad@kiBRA pPIOMKITRLbE SHtd RN RERGRSRESr usoH JOFHB n%tl&lsmﬁ'gﬁ{é eRpal

pol ymer i zation catal yst conpositions for use iIn
CO@@WS&&@@@WW&W@% iphudg|conveplinprlosieglerdfattatigpepirapsigent metal

pol}ﬂ}éﬁ%tiog Rath S Hﬁd@elpag DMRREdaQRRitid 1%‘&{11 ch§$1}ntd§ skl Qsi metallocene-

transition net pO ymeri zati on ca
typp@at@tymae@nmam igeangtry webthér teosipoundsl csmp]&x@smcludmg other

doﬂ&tlgjaﬁcp&) xed YPE catalysts, constrained geonetry or
r tra Sltl on nmetal conpl exes, including other

don 6Ifhelcatghrstd Of:’vhﬁpivs)tsa are3ﬁbfaﬂ'£ fmaisahskﬂéﬁh pbﬂyntdﬂﬁatlon catalysts
0 § U

b b r ted

ok 808 B BO I Boeh s @R Rag P bovappupipte wip
eltbyr@deﬂaﬁw@f lprodt@/mﬁecmlam fwerghﬂ digttineioy (foOwnipldxeCofl fodnuldia) bi a
rel\ﬂi\;e@ narrow molecular weight distribution (for complexes of formula 1b) at higher
reactor temperatures, while requiring reduced concentrations of hydrogen or other chain

terminating agent in the reactor.
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either a relatively broad nol ecul ar wei ght
di stribution (for conplexes of fornula la) or a
w0 2doansreed y narrow nol ecul ar wei ght di stri butiP@I/82906/035082
conpl exes of forrmula I'b) at higher reactor
tenp res whi | e reqU|r|ng reduced concentrations

Wonaladvaniags of the aresengEventionisihe abilgly saesenaré n t he
prb}%ﬂ&felé[hyleﬁe \@pagﬂz{l%ﬂﬁéé/d? G/ M&%Q@ﬁ{eg?&glgt%%m ’%@ ercent or more
ddi i onal advant age of present 1 nventl OF 7 87 he
qrized, propy fﬂeé%et@s ﬁ}ddﬁl?ql‘@}yelp@ttmcghewelght (Mw) whlle retaining
reﬁﬁ%)y higRebRERM YRS %l@ !15%9&%5&&1&)@@1894& AabtherHa M n@g@ sqge '(180511ty to

percent or noré _polymerized propyl ene noie
PreRarRIPRIAenp ethyipnpriitespalyrants contaisting (SNasyceniir llT@ler}mi)anamze‘rg
bk ;
Prt %Juglte rr]ﬁefgéstﬁés %{nc%?laféwr%walg%%c%éggl\ér \?e;’lgliﬁﬁng %ﬁﬂe ?e‘%aﬁﬁ% ?atwely high
isgpctighy. UpnaprgYieyssy kapwy caslpsts, it cafdfp@ S smcmribwa mrmilaoglaﬁ\'aelght
I
B PBLPABRLHIR RO O RELSL 0 e
re«#lerlmlwwlylt}hangrmeltmg@macﬂxr@|of ghe rets@nmg pqﬂ_rymm ams hghmamene
oA, p ORIl QB R Gp DI TR G5 grearin
fibyese especialiyl by means ddmrédowmr@xtrmminymg Iproceseex éMiyreover, the

poi nt
rob PO SO gt R0 RE} Db T Bl B
depmhgmengmgmwé sempatipitigread acﬂhmgin rgsdyethyiké RBstHRMayes br
fmsyited for use in preparing fibers, especially by

means of nelt-blown or extrusion spinning processes.
Moreover, the polyners are usefully enployed in

D &iibVﬁEg { mil ti-1ayer filns and
ptoved conpatibility and
adhesll offererwe pothy Eérib)dlcahﬁle&ﬂmsmeaﬂeﬁ& heleRysBAIS re®dr to ths PE@odw

A TR gl U e L LS.,

the @neryl dedr fi@mRee ¢tk or &ﬁkﬁnﬁo&ﬁ infth€arklaR PRt 5d percents are based

publ.i SREd and £0 yri Et ed CRC Press, Inc. 3.
N P08 EP1ETE O F RO P‘i’ Foyps hplb by tofﬂileo@iliotlh@r Groups as
refte@mid @ this FioGio MYEA bf tBdBlembiits hddgs BS fUPAﬁt ;L.ystféﬁ’irﬁﬁuﬁﬁgrm

(s)er cents are based 20 on weight. Also, "any refer ence

a Goup or Goups shall be to the Goup or Goups

as IEHelt@al @Bmpribideh asd BEYAtREE Merb S BotQterd

usi ng.t he I UP%Clrgghyst em for nuﬁrber i ng e rdgﬁtoglxeﬁﬁ%égreseme
of apyagitions! cgmpenses Hen orpErcrdiEsy whﬁ@fzrezsm e me it discddorddberein.
Tn bRle£26Ghoid @ny MDY Ele&ﬁr%ﬁtlo&fclaﬁﬂé/d lﬁg&lltl]{h'r&féﬁl hse%‘?%‘%é}ﬁﬁt

step. or pr ocedure, whether or not e sane is

C%}P@EI‘I{&S WY Fsfude ALy addisionah adshitiver adjuyaniy ol agmaewodcidetiier padyrheric
or 6&9@\9&' 18 §taféli & echnhgie 11{100;19%‘? YRS ecc%f i {lxtgeesge%ﬁﬂb/ of”
conpr|5|ng may i ncludé an ditiondl add
exglpjes vigmt the gopeefitpy ﬂﬁ@?ememéﬂwp@hymbcn CQmPQITeanfhEDI\mrs@dure
ligstosliaks £y e
O o Bl U s lenb My Uk, Ik G bR b by
COFPOngAYy stgR elEecsilyrg n@@n‘#%@@lbo‘i’tﬁhaw}edm ﬂneﬂed cBmpemefur’, uslbsp
1204 o { hat not ess ntl al
s BIERFEG e o SR FERL il 8011 s Vel ol Bont BTy
he term ¢ hetero or “hetero-atom” refers to a non-carbon atom, especially Si, B, N,

P or O. “Heteroaryl”, “heteroalkyl”, “heterocycloalkyl” and “heteroaralkyl” refer to aryl,
alkyl, cycloalkyl, or aralkyl groups respectively, in which at least one carbon atom is replaced

by a heteroatom. “Inertly substituted” refers to substituents on a ligand that do not destroy
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30 conponent, step or procedure not specifically

delineated or listed. The term"or", unless stated
wo@rlensivge, refers to the listed nenbers indi vP@rEk1096/035082

as well as in any conbination. The term "hetero" or

! gtero atom' refers to a non-carbon atom especially
opegabilify ofithe ipvestionn) Pre%?fblﬂ%ﬂgbﬁmeﬂtwm kelo ali(Ryd Hydrocarbyl)amino,
Co. 6hh2&65£55n&1e5&ﬁﬁ15,\dl 5 hﬁal&“&drda%ﬁr Rtk Ihydr{)é%frbgrg)sﬁ ‘f‘ﬁeytenn

., cycloal Kyl', or "aral groups

Pﬁb(m@h 2y Uspdbpsein, ewéxdeabqslehmmpeme@, thebb,anobdlerSSEeplaged arom a

Sllﬁ%@ REARL Sdhp ouﬁcp ﬁlg& é&lég it géith&t% QI@ tp%ggreé g%react%of at least

subst i tuents on 0 not
two POlyMeRiPoniAg FETIVEISROBEY0E s9aRundsp diha izith |“trystaif1net’ hefers to a

Pog’?ﬁ/e? ﬂ{a{: &rllnb t%’ 5@5@%}5 @ a!c&&f aﬁ§%§§%§ ‘%]djy ?it %ss%rsgﬁ e 1r8 ‘}ﬁl‘ﬁ o,

drocar am n car
tra@_agtl@] wmldmmmpbmt @ing fromi @edlfﬁrdnydrsmam@ yzila»ﬁndatw heating
e «lnclu
cuygmﬁsg fegl% rrénr 2‘3’3 M%E nterol%ﬁ%elﬂﬁlgsrvérﬂgﬁeptéﬂé 2 rergbcr%s? gl
si nglhs terem éqlmmeransfﬂpgaﬁdl;efeam a@hmnlczyl metistincd thattis abde to transfer

%&%’%ggg%gr%?% t§ %leg Catpo %%toﬁn 2 8 ents %%er%bgﬁﬁogﬁ%he aﬁﬂge catalyst

sitt sitina'cetalysicadlly linantive spefsr By tie tarm, D@iammhﬁttlﬁlb aten€XiRinbrdt 8 chain

it R d e b B B e Bl e Pt o
dlﬂé['ﬂr)t aétn@mnthlysi sité, fwfheteiniolyaerigat R Miaf Gesamb OThuU¥RL dhidin shuttling
e, use |nterchan eably

agen% 1%1%1@1%12 Id:’gom aT%Slg&%%}]%r{%%/rﬁ & thatﬁq eh grm)vt I8 fgfingeessarily

temmmnaifcmetcag&rﬁchomeiﬂefaﬁidgana chem cal substance that is

abl e to transf ol ymer chain to all or

o poPeB R et antird hel By RNy ctiHs: serapions

coﬁliiﬂﬁhg/ﬁb sangd. tThe Wivkidition aﬁaié)zitb/sttb G@biyiﬁehihﬁ@ﬁ pré€es$ RRGIg8Mproved
lﬁfEY ter chajn shuttling agent” is meant a chaihn

OPF‘%B faafl ?Eﬁfaﬁa Hiftes %ﬂl@é‘&dﬁ?%ﬂtd?e@léwawﬁw@ the gpecified

ca@B@Woﬁ@oﬂ@ény MEtfas 6éaistirpRgaKy HRcdvbBRd 8RNI thépreddhd HgakgNt

acti.ve csﬁﬁ{al yst site, wherein polynerization my
coMBRTHAR respH e sybsLamRy "Essed PRIRCr efeilar Meight witholt the need fo

utlﬁkééxlcék@is}b sheehtd Jrathan FRARFR aé&@ﬁ%ﬁ %rl}ayﬁfb%&{ I'ngal]ﬁbl‘a&r u’ahzmg
rovvth i's not necessaril %/ term nated

thel WS@P%F@{ ShromPe Rt PR ta Fermubstania! imprayamens in pracegy fvmmbémy,
an%@ﬂ@tg cONE t)olﬁﬁér@lllol&gﬂp{v@iﬁ%ﬂﬁgt tﬁ@&s@ oY Sai qgl%&%l'n% lcl(?cpt?ves

nprising the sane Telnventlonasor ates

thwlymnrmq low mpplaseler weipkhpilygefsihpyiog bigh taotidtyab pnystalgamty,
co@ﬂ&i WHIPHYGeCRRRAP LS {dt 1. @S 'ﬂﬁ% oRGerdt B eltlof BRH lvg?ﬁqghpereit?r the

npl exes in the specified "catalyst conpdsit

Camgl%@é%o@a? pbroadenignge efipslyoiesried givhateacier qogfiguration.
r e 113
0 360 L 0 OIS A TS oy
nopvadera bef maenomgt yniith inen eopelpme yel is deentisd Cdécoadmgla ithe technique
of ¥, rLaFt% E @g&ﬂgscﬁw& P%fyn{%YSd r&lggrtwan bﬂen? ah &g‘cly,?lorugu Waghl 1%ton

ut i sent” catal 03|t| on
DG (K985t S:-mclﬁeﬂllyJ thptetm areh¢ used vmth mmslso dpeobhietizdd\thyledd units

o8Bl Sk SRR o PRL SRR Yt

leastoong ruespalr@ed @morrmh@c Bhatuemaghhgqomm OBr3d FedvopplynkerOiaving a
- val ues

or._cr oup ed wWth
hléhr om'1 Clu%ﬁhe o %lfke J%?% 8’r?feal {lﬂg &9 ¢9R0 mﬁ’fs\;‘é‘é‘ng a
lowdnds- mhm; the oomdiriomer chapbnhlohui Mork Qlolakmuﬁste]?edb AORURLe of 1. A?so
a gl ven react or configuration.
1ncf1c§1t Fi’gti‘f%(;% %ﬂﬁr@ CORY, :l~I

"B val ue" refers to the measure
of dlstrlbutlon (randomor
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non-randon) of nonomer units in a copolyner, and is

determ ned according to the technique of J. L.
wKo@niogno4d Spect r oscopy of Pol ynmers", Aneri can BEIEDSINA6/035082

Soci ety, pub., Washington, 30 DC, (1992).

Specifically, the termnmay be used with regard to the

pol yhiidally dhed-Hanes oE pronylens/ethyieng cwbmwdge@ﬁmg anon-

m&ﬁlﬁ)@éf eeﬁ{@tala&gte?ehm/elte?@a‘fyl %alﬁfcaﬂlﬁpﬁﬁ ) ¥R se Qs P AP Re.

| ene and | east” one unsaturate conononer.
6 Sg-wéﬁmgmﬁsr th@nlg@ adaengalbydalk ﬁomdr03c1di99w9¢re48§hmﬁwlngs of

prgrfytléglre%a ?fencho\f)@ Ers nxahg u G DY bﬁstlﬁ% DHbIAB | 1@115@{0%,

r CO@I ners aV|n ower B-val
sughhes m@#&mm rarecti/picallyBess them 1108, anrég@letaﬂlm &rgp 130 to 0. 95

AR PN O AR A s

“S"u'qumrally igotattivrd®ylend weseneqiS” pnd)plyilgﬁgme ey tpighe sequences have

G
BRI B39, 99 TERB ASEOP, preenty o
0.9 omee Me&nably@@telr thatyg®3 aﬁi 19657 p@fﬁablsagreatgrtmw&% tMicapprement
ofésogacpc é‘la S etﬂg fo?ela Io &%Hg{p%e 1? g}rléwncg g%el a&%elgd ﬁ%gsgﬁ %ié:?(ﬁsged in
Ums,aog;msmmmm mgi eﬂsewherbonded ligand group, 5 such

g on gflb ;rrev(%(?u?sg/ I%%Bmg%? lfletglgllogl% exé%r?lgc?o%ap%/&])%ﬂe 1nve?19%)xharn gypwally
actifatedinivatiog vaagas tb@ueead GitHbyst @amtpoalhdsylavmg)a wchit (coq:rdmpi}dnesrte that

T Y PR T T -
Fd}ah/ﬁ)ur;ﬂﬁesl & ftﬁléip}itdnc spetifigddiofy milj appeaisd tlethshjie 30 "Ntlﬁhtoﬂ“' or

i 0 i B S 8 o S0l

oﬂlﬁ@@ﬁﬁj?st Ed’i}?jj'd)uﬁhs%'ﬁthe MaasiitheRaekriddd abdvel oh-digditing: ekﬁmp’ld§of
theforeg techl uels known i.n the art .and
S‘HP‘E—:‘% RDGRE R {So it 0{98?9‘" ginggg iqnjoactiygiprsjprjging activators,

or@itbnfta W@ds :ﬂ&l%oﬁﬁiﬁblﬁdﬁ'sl 6f the £lRE0Ink e tal®s @lat can convert a
conpl exes according to.the inventjon are typically
neggel g

talvsteompownd;tp 8 Galyhsplly pgive sRECES-cat al yst  conmpounds

havi Rgs Be1i¥aa ARikthoaORkRinD 8 Hedduwsd ByesubiBdief, Wat th one embodiment of
coordi nate, 1nsert, and polynerize addition

the VpRsian; sasbysEackRsRioREay mve&,sé@marlwf@ cafiqniy Byrtiallyepatiggpic, or

z%'&@n&ﬁkf HEFES b;pxﬁleéng bBprBdh @r@ﬁsfe?f@&daﬁbrp 3t btB& sﬁﬁ%le&@ﬁ&d@i@ﬁd
clainms, the term"activator” or "cocataly is

prgesfs-n & t@ be prslertopd Bt piteRnbinvensinp dmepredle ﬁndw’%lilh ghpbled
bRl GRMeMEt drhdt s%c@ﬁylde&lfﬁaﬁlg @atﬁﬁk%ﬂ@aﬁl %ﬁ[ﬂ%&u&dﬁvn@éxﬂmmc

e Invention as describ above

spegighpritendly afsultsslyripzthie GCtQ’é"fl‘Pf\/IﬁPQ?F% alﬁ%@rez@éng@éw sef@’teﬂa@,herem
RN GRREG "})%cje&g)r QR Gealib@bQkS, 1 oni Zi ng

activators,” organonetal co ounds, and conbi nati ons
of tRae ﬁmtablg@lasﬁgofs)m@mm@@sﬁwm oreeeatadysteies 2lunaoxapes, also

re%&%td 9Ls aqghﬁuh%ﬁ% xS &aL&. o2 Gal BloWh hGRkdo¥% @P&ée‘éﬁth
eve

w thout desiring to be bound
nbgallsmhtype batayst cahpmundsrio prepare pdstititinpelymergatiop pagalysts. There are

a'ggrye Pthod %'or%&egargngaalﬁfnamﬁés%d Hﬁa/lﬁwm&snésolmmlaﬂg

1 oni C cat W tter
ews@gwhmy atveansibaf infSF. Pt AGESLA, 4 9@345@@16,0%3 525,206,199,

sghgg gz&if‘fzthggi‘{‘oké’ %'0926 BoREESE 5 3b§ §1555 5%y 5248801,

rese 'nventidn’i s’ opera
5285 b&l angylied 521593;0&@5;’3@11,@335 5601525663, 83&; 5 ﬁibl 2@!.15;%313461

sg%fg%éeﬁu%%{a% PPl 80 G- L6472 P A SAbAR NS EPH-504218; and PCT
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species actually results during the activation

process, also interchangeably referred to herein as
wW@roo7iogmeeat i on" process or "ionic activati on PCDUSHS6/035082

One suitable class of organonetal actlvators or

cocat aMysts are al unoxanes, also refafrred

DB RIS K B Rt RABES ¢ i el modified

ms%l?}lélﬂlﬁ&&hé‘ ebREialPi(¥bthu g fﬁnﬁ@hﬁhb&ﬁ%ﬁﬁﬂﬂﬁm&%@'ayzﬁlable
conpounds_to Bre pare addition pol ynmerization

copipergiaflytag MMARA, fpw Algo Yabsldiy of net hods for
pr eﬁ@fs‘vﬂ@m?th%@%ﬁ@&ﬁﬁls ﬁﬂgntféﬁ@d st‘e SRRk MRS @ﬂﬁ@dlﬁed alumoxane(s)
non-limting exanples of which are describ U S

as P REVRIST o, 35 8% g compag e isthy inventerdbprogsy That 12066 chound may

be%s&pﬁon;%)g in cgsm%ﬁl%m?rfgﬁlth &hg%étwa%}ss nelﬂmpcggmrﬂ@ Buch as

trlallg@gmgngmumgetrajgg@egtgﬂuor@h@g@)bg@@ cog\pgg@s Merﬂuoroaryl
cogwpg'\%]d gjégﬂhafé% Sgtgcé ge’rilgrgla b?[m%%%%oﬁ%ﬁhé 0 % %/Z%Sﬂg Add g&nbinations thereof.
Wk yye@ 7068Giaryrrdmppnen;, §94mognt ofplompane eleplmdzﬂwmﬂy Gaythan

o STLLSRORSHISEONS. ) sl BACLTAL TGy ! i
enthetiiment itinketiaved, witlpewishing o lterhO(lmdsbytsuﬂylbe)hat that the plumoxane

do%%ﬁ%f_céligb E(]Y ﬁ\%z gx?%o&b T ca H@i Ac?r?zlti%n ﬁg ﬁ&l‘tﬁlelé %Sﬁg ?gregomg,

it rsfto bémrsierstwéﬂlat omeipertigipeticnl ai ﬂmm&m@&)e in thermmafloreprocess is not
nece unmx fu(d 5 as an activator or as a tertiary

npo ent T the invented process. That is, the
c 0 rrpkmmﬂhg mtal;ksts masedntah tam ectxve promncombmn athlemtiwi gsgociated

]L[&t tﬂj ct [ ao/{at 0 neu t G iz
W O y(fo)t P IR °°%\ek3f a?egf‘f’ uo?mo?]enyﬂ 61°%t e
coﬁqbﬂmﬁﬂ rsaish ccﬁr[ploﬁmi% afd deatibad iyilEur ameblidsions EP-A-570982, EP-A-

R T G T oy R MO

5, CI3NN50 NE 148, 401 068 Ma LI, 2061 94| L0400 25) 6, 38 pH Dt d, 503, 124 Preferred
ener g%)l y less. than 10 that necessary t 0 ef f ecI ki ﬁl Y
PP LPIRG ARG LGB rEAR BIRSTIUYet tEcRrsially frose
coﬁt}fhhrgng t@idﬂi&ﬂﬁda{’@'mﬁubbshfutdd?nﬂﬁinh iuﬁV@fhionsWFﬁthﬁm@ oné Sﬂ”tlwﬁgll&@ alkyl
e boun elje that the al unpxane €S nof
SR FPEAIA ]é( r%qﬂg i(pctadgelipmpmeniype ppg m @@Fgﬁéﬁadecyﬁ -ammonium-

ca@bhd 2ahindf codNBhatib biish %E‘&bﬁﬂy 4 Realtigp&HGI B rylbordte hrfiort, O
be understood that sone parti.cipation of the al unoxane

espwetlb(ée%tsim%lfﬂﬂwp&?lafé)ég@ter & ipftherpadersigod thptyhe cation may
coRaprisd!fgtkturd B yAicab P &R 8 @¥SlsSedFBN. EO Ux@AhpleARe protonated

active proton,” or some other cat]on assqociated wth,
arppenivg catios eyl Arohe gPrgRereipily VRSl pRe- g AN IREAOBIiEIEE 2

h

e S T S o
frgp G hgpturefarp, wgissf%s trademame Somomipe™ER AL 2p¢ figma\lgadY Sbet under
thg?rarﬁ &&}?Qﬁger@ﬂ g/IZlI}ITS A Ex@gtiamféred aﬁuﬁ%%%gﬁs%lg Sctgfﬁtl)g% kI Co.
zogkﬂmnloztmm Wéﬁ@%@@uwpfmmb@rﬁie foregoi ng activators

are

cont ATRALELGAL 8e EARR B0 briBphBngPIRBRLE kA on
bw zbpablef foming anmwg:af@b/et C@mp@am)ne:l such4 fertdegnium galts pb dhe

I

foﬁﬁﬁ@ n%lx {cir&?%ta élEl)(/) %eﬁlg %@g%%}é%ﬁg@gg&o\%ghgn gdand are described in
ERan4 266871, dPR 573443 amd B0, Pasped8aidly a

tetraki s(perfluoro)aryl borate anion,

7
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25

especi ally tetraki s(pentafluorophenyl)borate. It is
further understood that the cation nmay 25 conprise a

worRoor08®40f hydrocar byl groups of differing | ePg/ns2006/035082
For exanple, the pr otonat ed anmonium cation derived

compr O SPAPRAG A ombriSfE horB el PRI By ferred to as
ewdmﬂmd fiother dmﬂd%yd ing§.GuPaterB6385,67, pRg basstably ainbapéao

acﬂy?g f e me Ol c]gmglexe %w g ne%eg{t m&ﬁlﬁg}’l fortoi é‘n ntpgggggﬁlrﬁpg ngenerally,
tlﬁsmmrtﬁlbﬁtwﬁﬁstrawd \ambsepraehg frﬁlﬂﬁomfblsﬂﬁmeﬁ ahmazohde,

.at 0gl kyl . .
T e S R L R R
anishd) ghay b Hepiated aks ﬁmo(azscon'pounds not contai ni ng an

active proton but capable of form ng active catal yst
conposi tighs, such as ferroceniumsalts of the R?

foregoin non-coordlnatlnd?anlons are al so
copt enpl at ed for herein, an are_kescribggz%g

4 5— Ups  Pat'ent” 573 R—7J*
cocat al c rising n oor di roat i ani o ;
generRﬁaIIyRﬂeferred mq% nded ani ons, r
disclosed in U S. Patent 6,395,671, nay be s Iy
enpl oyed to activate the nmetal conpl exes oﬁ he R?
present invention for ol efin polynerization.
wheReral ly, these cocatalysts (illustrated by those
havi ng i m dazolide, substituted imdazolide, 5

i M daXolis aatiey, espebisily 4 prowd chthidiag oition) he ,preferably isa

pr su stituted be 2|
AR on ol B ing R oo i s iy
rrféﬁhyldl(N/M-zAaBbyl)érmnomﬁﬁ* caﬁdm J¥*_ NNJ AAJg-or RA R4
(R) in: A*+ is a cati esp

C
br ot B BIATYPRY PG Biho et G B ey bycEoe ogh falodu,
hilbh)hly&ﬁtbﬁlaml}&ﬂydﬁﬂmyu ckﬂﬁl?l{:\@uhdMHanQﬁliI@L Ri-RGd RNBydedcalb¥silyl)

al_kyl group
ERP A VR LS B0 RIS GRS PETeEE G e, and
i ndepe Hdﬁﬁ@phr}ftaﬁiibﬁ&bh&%ﬁérﬁﬁd &ers(f)e%talﬂﬁ%gﬂiﬂﬂ)é?&mﬁleﬁ al o,
hydr %%?fé@%; hal oc %‘1 hal ohydr ocar
sily kiR catalyst agtipgfprs ind higE Friberrrea R apmonipgm- safif d
edpetibiiy dfemzﬂr(bmo)aﬁ@bmlrhomﬂﬁ&u@s &l up to 30 atoms not
count i en preferably Cl 20 al kyl, and 15 J*'

biserig(pg %‘i‘?P'%FPV FsHeiprolider ane or
bis(tH&pReMuabbMay IR YD hid MR8 olide,

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)-4,5-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,
8
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Exanpl es of these catalyst activators include
tri hydrocar byl ammoni um salts, especially,

woreaohpi{ C14. 20al kyl ) ani noni um salts of PCT/US2006/035082
bi s(tri s(pentafl uorophenyl)borane)i m dazol i de,
bi s(tris(pentafl uorophenyl)borane)-2-undecylin dazolid
bés,(mg@enta uorophenyl)alumane)imidazolide,

b RESHhaREARY S IRbd DR ARSIE- hept adecyl i m dazo

bﬁﬁ(%iéépPﬁtsﬂ%ﬁlmw)abm@m)édlﬁbtﬁ@mymyzondé- bi s(undecyl )i mi
ol i i i S pentaf: 1)) - 4,

gttt e

bi(teis (peritaffyserpheatylalomondé ivtiy(baptaingDimidaatiad, i ni de, _

OB L BB RRIFR, S RRENE) -2- undecy! | m dazol i n

bﬁﬁi(@i’é(lppﬁtsilpmmafyﬂ)abmaanﬂecbmmam)ﬁnﬂehept adecyl i m dazo

bbg@f‘%gl?t% PPN &P desy inidszolvide s undecyl )i ni

bdiﬁzisﬂpbllnhﬂi@rophenyl)alumane)-4,5-bis(undecyl)imidazolinidg:,

bR RELSARED grgyll)%ﬁﬁlo DM RHAS ihasolhiSl hept adecyl)

azo rde

blix(tsi6 (pentsfypesphafylalnmaps Bydihbbyiaseimiba-6Hdb, srt hyl benzi m

dazol i de . .. .
By ‘jtp?lg%fzuﬁé?’?{]?ﬁyll)ﬁléi?’m'éﬁﬁ‘ﬁ(W%@@?@@@f@% undecyl ) ben
EI m'( dhh@labﬁi@torsfﬁ?&dﬂleﬁﬂ&@ ﬂ%ﬁ@eﬁi‘lﬂ PCT ;phﬁ?cgﬁlﬁ{ \P@d@ﬁﬁ 515 such as
[ ri.s(pent af | uor apheny] ) al umane) i m dazal i de,
g @(% 74 ?'E’Baefﬂ%br 1ot ﬁﬂ’@WI“)Ylé‘PaltﬁT&Pé‘)bﬁﬂlﬂfﬁd)é BRI B89
cdx_&emplat_ed by the invention, for examplle, alrmoxanes and iOﬁliZing activatcl)r_s in q
cgl'pﬁ' th’fo'n?,(s@?%tr ALt BRACP Y3 PR R SR8 98 Soae I 3%,
9;91(]1'&644{@3 mqwglt@fsls,tncss,@pmmw,zosajwmm@) 9580909 ite3 it &G hildgm
i dazol i de, ) ) . . . .
CHRSFCPIEEIERTER PHETYAITR RY9dater Athagases, isclpding teis tadtatey | WO
9)),‘ IMﬁ&%ﬁﬂribgﬁhe use of organoboroaluminum activators. EP-A-781299 describes using
bis(tris(pentafl uorophenyl)al unane)i m dazolinide,
af5ihgin ol @ ersbanation e A aery pooxdinavas eomitible deiey| Ofietrativitirs or
ni¥kid@s for activating a catalyst compound are described in for example, U. % .
t 83 ecyli m daz

bis(tri S% entafl uoro hen3yIE)PaI umane) - 2- hep
Patents 5 §49,852, 5,859, 653, 5,869,723, EP-A-615981, and PCT publication WO 98/32775.

bi s( tnlrijh §1§@§nﬁ%ﬂé@%ﬂeB@ﬁﬁ%&&h&{mﬁﬁe fhovs BlsGHMBGREY Lol Mhxes

i dazol i ni de,
o} g qopbies sith afore tbaroplsef e petivatere potivaBorbinshidis gemdbaldbove.
The FoRaz@ dethdRsivar i

bi s(tris(pent a%l?’au%rrcgrf)l %nr?ﬁ(? gf tll} ?nglr?te (-;Oér,lp ée-xd? ﬂlrrgtcﬁtf}ﬁy%tenzi m
cplgpp@momj@&hghpjention suitably is in the range of between 0.3:1 to 2000:1, preferably

i N .al ne) - 5..6- bi.s(undecyl ).be
18 SRR RS0 ) BT i UBERY L e
serbgs thiobelhsedorRETamernkirakisneoaiV@o @A bl of thelstras; Lewisacid

( : Y- | Wor obi phe f.l.uoroal.um nate. .
i luor DB MR RO BACdmip B BT Sh B ivats
crypdniet to the aretdl oompléxois pefautby B, theadangemt detesencntt 1 koNi.zi ng
activators in conbinations, see for exanple, EP-A-0
573120, PCT publications WD 94/07928 and WO 95/14044

Tardrii@nRehend s 5, 153, 157 and 5, 453, 410. WO 98/ 09996

descri bes. actj,vat i at al.yst conpounds with
por ot SITHOREO S mefal Comlek NGt Gactaliey g Cojerpmipd that
céryatit @ftasy coMpondd® o} Gildbresirsieof HBSel@edits the@htalyst composition or

or ganobor oal um num abct.i vators. EP-A-781299 descri bes
tl}fsr?aﬁgton mixture in order to obtain improved catalyst performance or other benefit.
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20 a silyliumsalt in conmbination with a
non- coordi nati ng conpati ble anion. O her activators or
wOoredoios®4f or activating a catal yst conmpound arBCT/US2006/035082
described in for exanple, U S. Patents 5, 849, 852,
5 ;f? 869, 723, EP-A-615981, and PCT
écs Fush %@8?‘3@71?@8 mclpge jeaveagarsdsgigned io redsbwiicapeminants

ﬁaf thé RhaGioh M Gileit® Brebéi@&atélﬁ@ d@a@@éﬁo@ %‘ﬂp ‘?e%é}f? Lr%llr;pogﬁnts may

|l.exes can be conbined with nore than one
E‘% oNate PeasEt 1a ativitian; of Anersmsief thiemetel doalestrowmloye®B the

Jdmygﬂml@ogmmo of the activator corrponent(s) to the
net al lex in_the catal yst conpositions of the

i nven ¥3(5‘H’ S drluds|Lpwisqcidy sudhens triptigyéaluptingre covepounds, Sialkylzinc
aﬂ%uﬂds, Qélﬁff@lﬁﬁ\muﬁlalkgyxﬂest cﬁal?@glu&nnuﬁlggil&?dseg falkyla%n%gllnx N,N-

Where the act ator 1s-an

(Hél{(yl@laidé% di(erjglyIsiDalvpigem DaN-didlkylhmides, Cbﬁik}dédummum N,N-
dl&hﬁlﬁiﬂb@ﬁﬁﬁﬂfa@fa Qﬁlﬁlrﬁllﬂﬁm:ll % 9'31!(9 aﬁﬁn Sunil iy ggdlélﬁ\%lrﬁmldes)

acid trispent af uor opheny

‘%lﬁ?éksf%thérlu@rn%ﬂ Atdigkdamifles; Mbylalummmtmbr -B@ridbygiyhanides,

t I I, ef in t e of
%gyt%\let‘]@ﬁ{{% d%lr}fgﬁﬁg ﬁgylélﬁ arri/g ‘?%ﬁ%%ﬁf%& ‘ﬁ‘r?%addr tion
ig(ethplelumiual)- legenylae- H@Een@l)ﬁﬂﬂ@h—)b&(dlﬁl{enﬂﬁrhid\éﬁhﬂf/or aHmoxanes
As%v oot & L at ed that cer&‘al n te tiary conponents or

u s Lew srl])%sre%, 3Pcw)§’rﬂ§%1° Stheta e Yeé Gy Enife, ang Wamme compounds.
Maumtfsﬁ]netfomgomg conguhdind 888 titedR pblyhbiaBotss @sA&kd U, S.

G 2o 6398558 1o d% b4bRs Ty emnb ob e orseoing

wmmmyommmmrwrﬂdma&w&eaﬁrwﬁﬁwﬁlﬁﬁa&ﬁmw
in the reaction m xture

t Wit
‘&ﬁ‘f‘“‘&gtaéﬁ lrlrratnrnaﬁmlcea. al“ﬁ’l’fﬂhémtl@flﬂiami%ﬁs
dmhjpﬂﬁuﬁﬂrhﬁl tﬂ@;‘ydroadrﬁ_;ﬂs@rl}ﬁmiﬁést ﬁkﬁﬁluﬁﬁﬁhﬁﬁls({rﬂhﬁﬁ%h%gfs l)ﬁﬁmldes),

f one or nore of the nmetal conplexes enplo

PRS2 Sdiier elugtexanss. Ehlighty pesferye] dqrtiers Cormpanentaids,
z&liﬁ‘d?cal@& thédiBddldRddRds W%&&H&Mﬁ%spoﬂdlﬁé h & toliula R%AI(ORS) or

di al kyl al um numal koxi
%rfgﬁf%%a’rhﬁﬁ%ﬁjwﬁ Cytodioly Séjmdqppladent})r gelchy pgorTeNcNjNEso aryl,

N fﬁaglly gf?él?ng% 6d gl;t(&l Il-@-ln;@ﬂlygihkﬁl a8l Rﬂls% Enalkyl or tri(Cy.salkyl)silyl,
P fprEply arwmérllyw Mastihighly, prfef@keylltetlmmcmumlrews kokiddes,

nddt a
; rllls%déliﬁtéﬂhﬂ Fif@sggtftgimllh%ﬁi%ﬁklﬂd%ﬁ@dﬂﬁ&%yl muraoxane di(n-octyl)aluminum
2 fistbay errrr&n&mewerk( %ﬂdldzillm}bﬂs/lﬁr%}’))almndmle@
bi’s'(tkrﬂeﬁbléf@l di aryl oxi des, al kyl al um num g- bri dged

bi s(am desg such as

bi s( é’rrmhearw}rm sufitaple garijdre n@n@nemrmwd)m@myrate metal salt,
by e B O AR s B m ot TSP o Pt gl grein he
n@rﬁil PEF&PY kil caondodepivative sf a mMahiyom Grctdpe 1418 be@ye Pagbdic Table of
u rrzati o
d| S cfgoggg cr ngﬁgﬁgag’ bgﬁst%en SP Vggelﬁméréﬁorﬁﬂ‘go@’ espesiallyi i a gas
phasd pplsimyyiyation. OS&L2 mmltﬁfgekmpl&dnc&rmﬁﬁlhﬁfedprinsﬁthﬁted aliphatic,

alfog{aﬁ? Ell ﬁrlglféltgd é’ufr’lr(]g I(s:lg)rsgtgge g% %?ﬁ{é/?aitﬁ &/ﬂ.?rﬁ (i, carboxylate ligand has

ﬁamydnem tes, hydtakjr(gdba:jtumrtsmm:ml;rdrrarw lZOéSdrEtﬁl(Sjatoms aExamples include
um am a al u um di am qes

T -

hadrkvy}lcaqtrum hiydnokycaryTate( etxOReptaamt, Siyhab%f?&

I fi d al unoxanes referred
h}f(hg eca%dg}%palg}%éw ezg? ydroxyoctoate, hydroxyalmltate hydroxymyrlstate

10



al unoxanes, nodified al unoxanes, or conpounds
corresponding to the formula Re2Al (OR) or 20

wWoRe®A§MIRG2) wherein RV is Cl-20 al kyl, Rf PCT/US2006/035082
independently each occurrence is C6-20 aryl,

utyl - 4- net hyl phenyl ,
(g&%ﬂpéayago HZfP ﬁg?i“a rhYFHXYﬁ_C%aTg?;R@hWW}ICOEanoatZ Non- limiting
B?F??@fpéﬂs abthg nfetal p@‘tlh}/iﬂﬁlluhééla meMl’ $dleddddiny mP ﬁl%ﬁlg 'égn%gtmg of Al, Mg,
berdd @r ¥ q]oggo%h‘lah w nmet hyl al unoXan
trl% Sobut'y P& 3#} &io N HPﬁéﬂI@WEﬁuﬂi@f@aﬁémetalsaltsare
din¢ seltect yl ) al um num 2, 6-di -t - but yl - 4- met hyl phenoxi de,

and di (2-neth )al um num N, N 25

bi s(t plu Or?éfﬂé?‘ﬁ?‘ ‘%{‘H"G%YCW%@%@! a#lpis eepodserted by the following
suietabivbaulberti ary conponent is a hydroxycarboxyl ate

metal salt, by which is meant any

hydr oxy- subst i t ut ed, W@h@OCI@V:WhGW tri-carboxylic acid

sal t Mmhies aiefal £H8 Grélpk alo RPIl Iﬂ%dﬂ&lﬁﬁ%ﬁ%‘%&&%ﬁﬁlde Igeer%e,ls d)aﬁ:fgrably

erivati f a nmetal from
%B (Gxoupp Y?CE-?@H]EII?’(J‘% 16 T’Pﬂr%préﬁfﬁbmfﬁm fepphtoisand 1260 14, even more
profRradleGoa) VITREd A8 pRe:AYyzespecial ly in a gas 30
phase pol meri zation. I\Ion- imting exanpl es include
sat urgt‘ = dxdrogeny ldiroxiglej phaalkyl, alk@[)oml'oxy, siloxy, silane,
SBOAEHRHoGS X¥diS,aci d salts
wher e theocar %ﬂo{;p Of#géh? atglﬁggﬁ%g&&?igx%r & to three
hydr ok adhyHeopaTbylaptioal havineirop io@aam etamBQrefatsINs 4o 20
daNRABIoES, dnd ! ydroxypr e,
o %b%@llmg%gﬂﬁ)té&/ @fﬂ?&% o ‘m %&pz}lkf%p/g[{? @f"

(R%ydr (0)4 butyr ate ydr oxyval erate,
?Pﬁlﬁw’@a‘t@ahw}'@mw@amarbmoeﬂnathry difeoey it eRtAR & @bstituted

W Iﬂ)ﬂydi 1 NER! ocgfﬁylg r ORY #qqgrgf yyga: l?eﬁdfoti(@/egroup that is

hydr oxyo eat e, r oxyoc oate
Rydiated fahe metat M by MEAWGS @R 03X A4S tRGIHUS2006/ 035082

hydr %ym&ggxq{,&nowgr oxyst earate, hydroxyarachate and
hydroxytercOsanoate. "Non- limting exanples of the

et aly ipar infeger fromel todes a et al sel ected fromthe group

COI’]SI Ti, V, Ba, Zn, Cd,
Iﬁﬁb%%n%%ofﬁkﬁl&/ggy C%“ ’élﬁ(? aﬂﬁy lsP?r eferred net aI
s aI t Prefereed examplessalttiesforepoihdhydRey QFRRG iRl s&lﬁqnclude

5‘1}{ | ate metal salt is represented by the
¢ P‘f‘%yﬁgﬁé)féﬁgm formula: MQ X(OOCR)y, where Mis a

rret al from Goupsy 1 to 16 and,g he Lgant hani de and

Actini dellseri es, breferabljy Fhom &oups 1 to 7 and 12

to 16, Spr/ek ably frofG osips\3 to |7 and 12 to

14, ey re” 10 preferably—Q oup\ rEINd nost

pr-ef ehabl y Zr]\ Q is hal en, hydr oxi de, or
silgxy, \silane, sulfonate

at onsRhot fcount i ng

an al ky , algoxy, aryl oxyy
or sil oRgn g1§oup of dip t

: Ris @ 'nydrocarbyl ragical havicng from1 to
50 carbon gtons, preferably | to 20 carbon atons, and
opt | BREPMR cap & indgeadenily e4vh on@irencerins Ieydrugeh, G gen, or C;. g
31 1koxy, NN 15 di hydrocar byl am no, or halo groups, with

grow so that in one occurrence Ris substituted

VVI t hOthepydditiyrymayspe lnpmpcmatbqﬂdtoahmawysamnmsmgﬁsaﬂ Bmployed

siRRERERB) % 1R Ja%HeMSation HaQHR A Nal e of fhore beneficial purposes. Examples

of additives that are known in the art include metal salts of fatty acids, such as aluminum,

zine, caleium, titanium or magnesium mono, di- and tri- stearates, octoates, oleates and

cyclohexylbutyrates. Examples of such additives include Aluminum Stearate #18, Aluminum
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coordinated to the netal, M by nmeans of unshared _
el ectrons thereof; x is an integer fromO to 3; vy is

wa@poo7ismger froml to 4. 20 In a preferred enbpdi/ns2u06/045082

is Zn, X is 0 and y is 2 Preferred exanpl es of the

f.or egoj ox carboxyl ate netal salts include
§gﬁ%ﬁgiﬁ?§g tesdtati] Hand ABRBIM SteHate(EAFFcﬁdRBadelaIQ)fwhlch

‘afe availdb My @lerD}Em@C%r Vﬁ@ & dFs % a%@?ives na c%%l? ggxﬁ%otsn%n is

gaCh Qccurrence are dr ogen,

Jsgipped i@ Pateaicf. 3‘16\?@‘,% may be i ncor por at ed into the
cat al wiliteR{TRARblel288 8y ncﬁm@ faJQtYs?glc agenty sh%fag%%@ﬁg%{l?e& for

t he pol yrrerl zation reacti one®or
é9. 9% stlippilased staafyl ammex AY820/2 tiad additive ktemd off Behbtiated

%iryl hGhdde zm@tséllrat%a(&rtfs QJO ?He){d afceg}o Wﬁ'ﬁﬁ étg?r%n}%en gine

al um num zinc, calcium

?f?aratﬁﬁ@d10PtF‘deCﬂt%%ﬂﬂ@@@qu&-hmh@&&ydmdlﬁﬁhﬁg Aschvaithble from
butyrates. Exanples of such additives

Fﬁ%ng%e ‘umi num Stearate 418, Al umi num 11 WO

2007/ @? by shoye RETitgS2006st 0BZBABRISs Bt ea&l&ﬁtﬁgﬁgﬁsﬂaﬁé fé&ﬂﬂ! l%"clfﬁnbmed
St ear at e 00 ade, a
YA eh b n DT SR et B Tribedgse dpovn
Wbﬁaré@fcﬁs deserisedi bnloa/ (Satla:’supﬁdrted QRIS %@ﬁtlblﬁ&ﬂﬁh@ﬁl £5 88hry or
H I 5 12 itignal suitab
L0 At Dol R ARy EERE R et oo dhe vl gmponents

’élmenérgay Yegn a @Wﬁm‘ﬁbﬂn’ fhS3x0fle aépasiedlon! RetaStE R, |or incorporated
@thﬂ‘?i’s @%1109 0/ 2 zinc additive, a blend of et hoxyl at ed

eary he and zinc stearate, or AS 990/3, a bl end
of et ﬁhmyﬂnat"ad)p&t " ydrricMhie %sedﬁht@&han%&s%gf Ak Gre A Orous or ion-
4- hydr oxyhydr oci nna

[g é%%g o | a ﬁrlg.FPF%g btl@]g %sgp@&rbater%éor%m@le, morgamc oxides,

cetsdasi dieides atdiaysds. cmw Gauﬂ&S iRRMe Feaﬁlaﬁsysﬁﬁpoﬁm&&hstéuaf;s
one or. nore sup ort materil a

i ae‘ﬁgb"fl?&gi%@dl R EaipPPerisnBich atEolyebirgne diviny]
lbelnmm polydlefidzer iidSlemél{ic REPIRRIS [ Qﬁ}dotpélo%lc Pﬁ‘x?r anic Fl{flport

rted cat s are partlcul arly useful
%{Q’pag’ °§Hﬁﬁﬁr§%%ﬁ%9{merl zations. Either the catalyst
C ONP OBfiet préfetredlcatridf a'rd"lﬂbﬂéhﬁé@ildéé@ﬁg?% 58 &oset(ﬁ]rgﬁlgg , EPSY 13 or
orted form for exanple epos t

4dﬁett§&<@8su Hrequjfedlsw&)@ftf)@plgﬂ@qjhca alumina, sﬂlca—alumma, 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 pm. 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.

Examples of supported catalyst compositions suitably employed in the present
invention are described in U. S. Patents: 4,701,432, 4,808, 561, 4,912,075, 4,925,821,
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within a support or carrier. 15 The terns "support" or
“carrier" are used interchangeably and are any porous

W@Rr0MOBM44p0r ous support nmaterial, preferably aP@EDUS2086/035082
support naterial, for exanple, inorganic oxides,

' d halid Q h
SHTHLRS P%@#ztﬁéi%ssﬂ?azﬂw D06 SRS 425325, 5,466,649,
ﬂ%fiﬂﬁm eaezozas £29r9%t5 I ﬁmlm,%%z@fzﬁ 539 |8%§‘ %%‘35 8[ 9301% 847,

such rene di viny
%g‘%ﬁoﬁ%ﬁ P 485 51864 5%3%/’7% AW 62, 3 6%1,2&rhy5 ’bi9t%ﬁ 5,767,032 and
QT TREHACarRAIPAT ML E@RbEs WORBRRb52 9&@95/%4@' vvo‘%v'%/o'é‘“u?‘zt d?ﬁo

%ﬂereof The preferred carriefs are | norganic oxi ‘di
%?'Vnclude those G oup 2, 3, 4, 5, 13 or 14 netal

OXi deExam-BTE% oPe8ilH u%@ﬁi)r M%% SorlvB oﬂgg}'% catag/at’ cgmpositions that

al um na, lica- a um na con car
T 35k, We%n%hwr@@nttlh@n@@f are Qtstvalyed s Bf §1[Patit p;sm, 824,

4,516 068 61 PO SA, Pro 7isb LM Bos 4 %hdﬁg ”ﬁaas %9 k Q’coageglaf‘a%d that

conbi nat’i ons of these’ support na
the pated s Aprneoundsof thei ln\reefamtimydm dqmsaeﬂjorstilé sm-shpﬁoﬁnbg’ether with

t ref r _has rfac r.e
Bt 8 S8k 1 R S P
s,ugp@@dlffﬁl eftrfeom ©e supperted c@talyst gmapmhdavithaeerpian tdr 6hyecombination
#®ig& in the range of from 10 to 500 m More
preferably, the surface area of the carrier is in the

r angellsfe dre varioBOothe meBOAs mhayrt faﬁ n@pmhgmpomﬁerfza@dﬂ cQta@st
aver a article size of from2
B G R O D ERRG AT I o R R kS o i ol e
cotatyst @mposnd af ﬂtehmvenmrgﬂayofonﬂ‘afnm’pol}%kr béund iQadiiths GescRBYA8n U. S.
ﬁg%h#@emg %gfn ?n% 587(7g c}a§ 'Pkﬁ?l t:‘{]og‘@g;/‘g%’? (g_e e&arl%stgrlltgllfweeat?(;nznelay also
toapuay driedxsidghechiiguant daoribed it YPs. @alehtys, 448,31 heTKABSorQlsed with
to, 50 nm and npst

1 t bl
tﬁg agg ?onipo?%gn {)?oth%gewﬁ{) g g%fug%nomhzg@ ﬁﬁﬂ??‘tﬂé’ﬁd in European
pmbh@tlymEPaema@B L Aplest sié swdﬂménﬁiméaemg Groh of 18 cRAIGS GV be

descri.b n S. Paten
53‘5?6511354%%“ 1 805 S Bt &583 i) g¥s SUEOtESABYyS! comppsitp may
iROGHE/2QB1FEA 4n JAEE &S&Qﬂﬁé&fn&ﬁ@&m@&ﬁ? 217, 5,008, 228,
5, 238 89é g 240 94 5,332, 706, 5, 346, 925 5,422, 325,
5. 46 64 BpEire gletﬁlg% 01781@ ucgngllaa%lp%@d cgalgggmg%mon accordmg to the

1151e515c41 i¥ Oseried 0 PC R piblickicAs M BRG00a5 &
}ggs 665“15 oo, gl;g)?lc 15 A Any 5%/0054364[?1& }Zreferred
t Sﬂlgr 6aéa vt ce;gzpu%gpd a5t1vp§gs gq gomlgneﬂgq s@g@tedmglds The liquids

nﬁy%@@ Pémipatblelsdtfeht Rlel Galid
Gilté@14‘644 WO 96/ 06187 an d@\}mé’%ﬁtg%%%@g?%imm\‘}% slugry with the

Ffr?P’a‘B%“él $ $h1d/s aeipaieri T dhesnesy pisferien emquy:p@t &raﬂxqmylsare the
sERORRSH b 9O dipieic oﬁﬁMmthcslﬁldQ@arG&ﬁat e férgblg g%aﬁé%stgﬂgne

Tgnventlon are described in
e satglys gompoyng eyl agtigntor mintpms vswlutmnsqzos mi@8 tag,emm 8pt10nally

28dWd ta Q&Qus%ﬁgportldr AlSrE RS {Hérrlg&to‘ﬁg ‘%E is a%i(;'e At {%s Stive

conpounds of the inventioh
migpes.s Thspevulting serretied Compphtlmnanbeatted waempye cbl‘ileltthﬁtlesued or

tibRd3Ghl¥a or 4

e i Ol B P ohy YRR 6l b forume
ot the stglyst comppod ﬁd!stw@fand the aptivatn tdlaiinn obtheadiytures thereof is less
R HL ARk A0 pore volume of the porous support, more preferably less than four times,

even more preferably less than three times; with most prefer ranges being from 1.1 times to

3.5 times the pore volume of the support.
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thereof. There are various other nethods in the art
for supporting a polynerization catalyst conpound or

W@ 2003/0984 conposi ti ons suitable for use in theP@Er/ESHN§035082

i nvention. For exanple, the 15 catalyst conpound of

the i contain a polyner bound |igand as

descr Pfs’é “ﬁﬁ Q‘Pﬁ m%'suf@a#@ﬁ?fé I@r%‘v%rm APALPUSSUPPQ'T 718 Svell known in
iﬂaartc Thapr¢ftred Qﬂiﬁmtetlé BRT ﬁftro%&eab%rp@cﬁln tAnogl L tﬁlﬁ&g%gd well

e sprg% dried using techniq
10\7@ in ety crghed islimes, Fojel P@%ﬁbmd H@gé‘ﬂe DGHBI'IV oftFiied Catalysts

BﬁLaiuidsrm@tmﬁpmﬁzuwcgmmmme(19515\5 9Rt339R834mBy be

functg@ﬁ% 6% as described i n/European publication
EP- A Bhes coptpmplatad by i invention thiat otbertcatlysts emfnercgmbmed with

@16 Qﬁﬂyﬁfco&f@.lnﬁﬂf@ﬁéllﬁ%nﬂ@ly @Fa.hégs §F4u@}?{) % {y F“g’r% d1scl%sed in

S. tent 5,
E&wﬁ%@l}ﬂi #: 8—%7 f?gy4 93%@%%@%6@&%2525 ?ﬁ;@om BI5,748,241, 4,159,965,
4 b, 196025 f
R A R AT R TR
%)2)23t Y /‘“ﬁ%ﬁ\ﬂéﬁf)g g nd BC'H BuldicatvmdV D196 R61T1 QO llinbartiaﬂarplﬁs cdﬁ@ounds
O (5] e d t
@ﬁt/r%%% AP %%?agﬁoén ed Qfl tﬁ ﬁvenﬁ Oe@(;?ﬂy?%gamff?f of

the catal yst conpou |va or s are
RAdypagraineonp prqmdygent 'qrffrée in.vquuod #nchide nWelhanﬂrmegd‘dﬁ-ma&ﬁ trﬁlsﬁlon

ﬁ&hlvc%fﬁ&)mﬁlrds o \Eﬁf 3¢ b8ty ?taﬂ%aclg?lp g}geﬁgf L}%%ggkﬁgytgp ?n%ta comp exes.

or sl urry
act i V%QUEY pntlomti thﬂﬁwa trprsefoe inteead] cc&mﬂﬁﬂsﬁﬁiMdeftﬁbaNell known
tic

i ph
R S e BB Eoh B vl Py Pt R oSt catayots
(lsp lglg)lm@ as “mul;hps gpakatgyst<’d I’IE)(ampIés afntle@Chialyat l@flé dﬁbﬁ%ﬁé&rlﬁ@ S.
tjon
o0l 1516309 A7 B0l AEL 6 2D SERS, f{}g@? z{,fggaa.ég%/%%o 741,

por ous Support’ or
ng,tplpjg ’rransltgmalﬂm doﬂlpjeﬁeh that s @0kt tbrésentitietion J&’l@de

S 08 SHBRGRS S OTRRS bR e, LS SO T
Hemditanianing inertligand yiowysi aaatipable oFh@idion @? shdtaPlyn the

&ﬁgﬁg volune of the catal yst conpound sol ution and
&
iCtivator solution or the mixtures thereof is |ess

t han Suitside ZlegEGNhihzﬁsaﬁ@Vsﬁ: bt!dﬂ? iRfudé MRoBOFIRHSySHBRRL! -
Our tlnES even nore

CHP’E et r%?te)tf ﬁeeé%wlt‘tﬁvzg"étﬂg EepngEstalsypsperigtiydnanpme fRspferred

tlte&mgleSormuﬁlg ihdheInTiC] Tle,e$ 60,1; f
1 l DY Pl 2%%%@1g;gﬁ%ﬁg@é;ﬂ&ﬁhg%ﬂﬂ,

fé@#%‘éég@ él‘} %’%3%5 ! 'g rﬁ%%ﬁ Hat i dsang Ji(QtedbIf b rrgd nivgureathateof,
ppadigrably Qippﬁlﬁe(i(lfn ad MSWﬂS%ﬂWMg@fEeOW@} éxa}ﬁEBM}e dQSC}lQe% in,

erred procedure i s

Ua%l;?&? EAF &rgoga&ﬁ%t“lf?@? S8 Prdh 1. 108t fapekamplel  known in t he
art Nondpsififd @Rlplefof VAR um Ja@eﬁ%t cfngf gﬁdlstn)(chﬁi%qralf %{dt iiﬁa{h%e,

ns of _Fl ui d Cat al ysts
ﬁ @%&%ﬁn d efkexifesisugh as ﬁ)\f%sg(osspwwsu 5 biatyl argl
viarotchey,; Gﬂﬁaiﬁfﬁﬁét?&tlﬁtﬂdp%dtv%diuﬁﬁ/ ﬁ%%@lu{e@ ?\Ich %s {}Ei ag«éj nds

catal ysts can be conbi ned
VEHs(PR®): vanpdinm 9@ varasd gesitd gcanates e Mdnmce@bdcabyasés&umae

S a0 By QU bl Byt 1> 3 50 g6s

4, 32&0pptiongl-ppe clzrgzzmn@amw abiipurfsls OREADRHar, usSinkBSpr SR,
9 5,7 9
u@e&% Ig‘gl%e Cgﬁr)]g c'ﬁrcg’ﬁlog rg, @P%h‘r 4?}@‘“@@7%%&{% ?(Frg) 812) chromium-

Zngyyt h@@pc@ﬁe andphrapgmp @Qﬁtudg:etonate (Cr(AcAc);). Non-limiting examples are
disclosed in U.S. Pat. Nos. 2,285,721, 3,242,099 and 3,231,550.
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10 that may be conmbined with the netal conpl exes of

the invention to produce m xtures of polyners in one
weedoasTent of the invention include conventi oP&El/US2006/035082

Ziegler-Natta transition netal conpounds as well as

coord%ﬂgghon conpl exes, including transition netal
conpl oT CERNFRYATR LAY transisign evetaNegtalyst eqmneundsisuiteblegforlse in

@0 ﬁfé@éﬁﬂﬂﬁeﬂti@ﬁ Lulédﬁsctols& Wel é PENRYD 4 1RENES b%ﬁcg 916%%?%%(1

§g€ or ed oun S, vana IUW\COWDOU

??é@%E %@}%@mﬁﬁbﬁﬁ2%§6 Phl||IpS type
cat al gsdatalyst colpppiik &5 v9f whid@s g%@g%ll& iglgg]gescz?{zfysy So%n%gunds

in US. Patents 4,115,639, 4,
are Lipicaliyos; galwm@hllcﬁeevaﬁ&e@f gle@mfﬁll@lm ,1% 02 ¢413. Non-limiting

n 1 1 b d
RdinbRYIn8Iubis AOH|ilnRih, fﬁﬁ{g/ﬂ thi %g{&gﬁ ¥fiferd F?%%*V hePSutse

in he present |nvent| |
Uethylensdrdun.foeeyincraetiy, dethydzis;, trpn-bhiphhiiyunGatsgus! efiylboron,

i | ptai ni.
e e e A P SRR G PR A oo
thﬁmal&z@dta;éaﬂlawaémmmmJ matbyleluﬁurmgi arnnerulgnathammh,adnyst

C nox I.OM
%gﬁ?#lglg%d hC éjére? 3!21%8."5\%;%%8 y ? r%é)glilcg dxbcllﬁig n?.PéLP grggnohafjges and
lydpdasiod GrcylptlB el and Romef exrduacgancthah@ds lad/h YRR TR Gup 13

Iill'?[%lwgb Tré%,é ex%p?g&%gmgwﬁnn %%gg%(tgzz on%pou:nds include di-

iwb@ty&lmmﬁm Ordniden thobuty1GKsd2 H2BYAde3 medichdhadihi Eforide,

el R LA U e -

Hdtide, Mothylbdso8 Giidrﬁﬁ&exﬁlba@ﬂwﬁﬁﬁdnﬂn dipﬁ)pﬁlBéroE) Ryaridkor

o R N e T e

la{dddeadnld d’ndmzbea?inﬁukﬁ Iy d$de) OGahBati eI B4 @fbonmgfc%omws%
diumtetra-halide and

R D S Ay TR R o A—
lﬂ@ﬂ:@dd)umm}mﬁﬂ Putaitadgb 1,a@eiy b,0ag.gtonat es and
acet on tes such as V(AcAc) 3 and

hi
VOC SURRG YRR SRRz ssileet pFhaBeiiees caalyst
cCRAPMMEE, TRl ard BaPing RITCEh A Fnfo¥iRis h%ﬁ?&l@%?%gi%% SRle

for use in the present invention incl
lteands ARsing oy dppepiadiepylg ngtstructehy enpjiier similar fukeioning structure such

ab glﬁ%l@ag)cyc@m&éﬂa@ﬁﬁlyl%n@km)ﬁés @{l%@ﬁlﬁdun&n g&r{) HesF%bed

acetyl acetonate (Cr(AcAc
ag 5odisatiop serplEres Cpigrinipg pne dipmre Egaﬁ%aﬁa’lﬂg of3; mamg&&

t%?%ﬁ@h Igé%%l ea?)%g gﬂl\?gi i y@ n}?egggfelgﬁ ?i?r?'\geﬁ Eg%r-{dg ﬁrzl}%%?{ e'%,s 1?1 %glrzlbmatlon
V@ﬁﬁadrapstlorcmmmtsd FomiGabpipes tb 8y prefemblyni, 5 bL6 pr s tHe lanthanide

S. Pat 4,532,
o ik B0ieR Py B RSB oP lemeiys Blomgls pesloctf s e
Catﬁbl'st@@mlﬂeumms Bescxiledait, abmamme,mmzmﬁs 1.680,9814,871 Y05t he
n are
R T T e
sgze,,am; 5,254 205, 1,27832641:3 279\019; 5,304 61|4ng324@06r15034ﬁr3)25 @3%@@3
| Mer cury

SRk, *b?é régglﬁ@“%ﬁf{;?@e,ts P,éi«ﬂhﬁﬂhp TR [P 4551, 534473,
5;58&112@ ls,zssmzs 5601, teeh 6694, 60laysTsIBTRO, SbdsslUs, ¥l0,297, 5,712,354,
SSIAP S sss, 5,728,641, 5,728,839, 5,753, 577, 5,767,209, 5,770,753 and 5,770,664;
European publications: EP-A-0 591 756, EP-A-0 520 732, EP-A-0 420 436, EP-A-0 485 822,
EP-A-0 485 823, EP-A-0 743 324, BP-A-0 518 092; and PCT publications: WO 91/04257,
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di et hyl cadm um di-n-butyl zi nc and tri-n-anyl boron,

and, in particular, alumnumtrial kyl conpounds, such
w@goorsmexyl al um num triethyl al um num PCT/US2006/035082

trinmethylalum num and 10 triisobutylal um num O her

méﬁ Q@éﬁ@ ??%g?d&@t it /E%Sf W&%ga SUP9G/202381 WID97/15582,
A0l 9939, WO 46667989 bgib iﬁgf:wgb%édgzﬁd 48509k 0F Qyp 13

metals. Non-limting exanpl es

conve fef%g examplss of Bsitlegepestusedoinpoubivation mithticbenetil-complexes of
the QRddbnt firprbatBn MM dR o | oron di chl ori de,

rre?hyl magnesi um chlgrgfrxﬁlggs, éﬁ%{ﬁ{ I%f yl l'ium chl ori de,

et hyl cal c#®um bgom de, di-isobutyl al um nugs hydggi de,

met hyl cadmy 15, hydri de, diethyl boron hydri de,
hexyl Ber ydri de, dipropyl boron h
octyl magnggi uxq hydri de, butyl zinc hy
di chl or obdr on g¥,j de, di bronoal urt,aum

de;
%&dri

br onocadni Uih bydri'de. Conventional - type organgf&tal lic
cocatrl ounds are known to thpsegén e art
and a nor | ete di scussion of the ddnds may

be found® n U Patents 30,221,002 and 5,

Suitabl e transition netal coordination

i nclude netall ocene catal yst conmpounds, which are

hal f wasdinf ul | sandwi ch conpounds havi ng one or nore

it-bnggd _Iigands i ncl udi ng cycl opent adi enyl -type

st r uCt G Zigtonpn oihafniugg, praférally sirdonymstr hafotugr, én thei ¢ or +4
famasitafsh #4048, cycl ooctatetraendiyl and im des.

Typiﬁsl conpounds are general ly described as

coor &i HfEFoNfCuERps Bdepsndestly isisplesie fore theigrawp censistigaoiis/drogen,
hBPRADYE sy, NGhiy i tal _ato

u uafgﬂly , iLpsgyg(ﬁ‘%lng}gent dlhgelﬁf}?d %gjrblﬁl{?g(gjﬁlﬂiséé%%cf gﬁ (_Iizra Ih%’i‘%ﬁ f9&0 non-
hydgogen Atome L pdjacentR t gioups togathsi foinom divelbatdeseliec tied ist £ om

hydrefbadiyl Qlaliyl B fehfldRf! or from.the
%nt hgnlyde S and ggct id%? e u@etP?rg fggﬂlfl%%&ﬁeedﬂm&fyﬁte‘?abl e

of EXedpregdently é?PbIO_&Eyr%fe isret mmrm:gaecl; gxbyng uppcawhoﬁsmydmgen
t6/R5T1P » Sy [ or . ex at ent s:
wSATBEULSS 86,9555 6l IR 5550
hosiragss atemg o t5getlp are@6PiuS Ao GAyingfrdi 4 téAByon-hydrogen atoms

5198, ¢ 30 5,229, 478, 5.264. 405,

opmbod niholeR vk . Fiferoudon i€ B e oo Sndison st 7. 025,
5, 35(R "AadpendsyiBBsheh XBrrerse BLY,., 2Rl or Sheail, 789,

5. 39 08 017. 5,491, 207, 5.455 366, 5,

534, %7@?6?’6%“1%% 9":351(2)2‘?"“’%?‘%%2?,‘5? n oksilicep. 2pde ' 5 684 098,
5. 693 i730intcorGat BBS. 5, 710, 297, 5. 712, 354,

5,714, 427, 5 714 535, 5 728,641, 5,728,839, 5,753,
577, L}\ﬁ,ﬁé‘@?‘? fﬁ"é’?ﬁ?,‘g?‘?ﬂr Bagiog complexes ysedam combginatign aith the metal
cpuplexes af ihe pasenERvéntidn 2R khokb 6f thERwa@: 520 732, EP-A-0
420 436, EP-A-0 485 822, 35 EP-A-0 485 823, EP-A-0 743
324, EP-A-0 518 092; and PCT publications: WO
91/ 04257, 15 WD 2007/ 03RJ44 PCT/ US2006/ 035082 WD
92/ 00333, WD 93/08221, W 93102 9, WD 94/01471, WO
96/ 20233, v{)97/15§82‘:: §859, WD 97/ 46567, WD
? Q

98/ 01455, WD 98/ 06759 11144, Preferred
exanpl es of netall oce M X6onbi nation with the
nmetal conpl exes of th sent invention include

compounds of the forq% as: R3R3 R3 R3

, wherein:
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R333 33R3M'2 (RR2E)x MX//2z R3R3R3R3 R3 R3
or R3 5 R3 wherein: Mis titanium zirconium or

whadoiosaa4 pref erably zirconi um or hafnium in PEEUSBDOE035082

+4 fornmal oxidation state; R3 in each occurr_en;:_e o

i nd dently is selected fromthe group consi sting

Ih; d ? g Z\E f'f,%tani FRTEROGE Pfpfniung jn the +2, g oty é ,formylaxxwgmhaﬂta:ue;
i ¢ual ¢ i ' t . nop-

and catii ek b@ngerich &igRhdentiisle R NAYHL AL &g‘ﬁﬁé’gnﬁﬁgﬁnﬁf p

tons, .or adjacent R3 groups to _ .
gy%égegﬁl?ydgoé?ﬁwlafl}y\lf gexlnjml,a;y arjoghalgaridyedmbinatidpa thieyebof, said R® having up

. . Sl rm.n .. .
s S G e g
Iy

AGABAIVE siladyd prieegmestiy eeruplihereby BOningn -fllsycﬂrillig@?tem,
1 o t o |yalent .
aniont .11 B?ﬁﬁﬂg’ o By PG e
d gropRbavae urie 2Gnandiidiegen ddms ioctve Xiagrbupy tdoe0mn Brrh 6 ndfral

. ' -conplex with M
0ol chy ﬁ’ga%%ﬁbnét)%%zahléerﬁ Eézﬂ\)ragveath%: Nigh

wher eupon Mis in ormal oki dation state, R*

i ndep&ritidin 15y -WBERFBEsurrence is Cl_4 alkyl or Ip.henyl ,

i nd e RECHLEenGe ds. a3l silicon, )
R R R AR 1B e G5, whrin
R s Pesyiogsly defediiandit i on conpl exes used in combi nati on

W th exes of the present invention arg
thoseﬁ%%n{ﬁﬁég%¥g?%ﬁg$' R3 R3 Z-Y MX'n R3 R3 wherein:

16 WO'0DRE08g Dads F2CTIUiB20RGLABEAR2Are ddbdribed inf foR bxbMple, U, S.

j i f. Qi i + r +4 fornal
e R S s 3ah oo, e AR derte 0y
5?:%3%8%%27@@2%;&_;2%46& 5A2011P6,050829j0S 1151804614, s,lgyvim%a,s,n:«s,ws,
B bRIRED WPl a1 466 Blos Y RRDes A W85sg144, woooasTy

WOr123gd2 & gehEwbpeas putdicatiuls BRoNS 79838, PPOABSS5H9.38L NS 3380 and
fRAM a3 Ai val ent derivative (that is, a

Additiona) suitable metal coordination complexes used in combination with the metal
complexes of the present 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 05 7. Preferably, these catalyst

compounds are represented by one of the following formulas:

l or

wherein M’ is a metal from Groups 4, 5 or 6 or the Periodic Table of the Elements,
preferably titanium, zirconium or hafnium, most preferably zirconium or hafnium;

L’ is a substituted or unsubstituted, n-bonded ligand coordinated to M’ and, when T is
present, bonded to T, preferably L’ is a cycloalkadieny! ligand, optionally with one or more
hydrocarbyl substituent groups having from 1 to 20 carbon atoms, or fused-ring derivatives
thereof, for example, a cyclopentadienyl, indeny! or fluorenyl ligand;
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5 hydrocarbadiyl, siladiyl or germadiyl group) thereby
formng a fused-ring system each X' is a hal o,

whyarosmibyl , hydrocar byl oxy, hydrocar byl am noPCDUS2006/035082

silyl group, said group having up to 20 non-hydrogen
atoms,, or ,tlvvoX gagsgto ether forma neutral C5-30
conj ugat et i drendintly Seeced the|gropr eqnsiviingt dfe®-¢ ¥R -, YCR,- and

%, proferablySxygddR* -, -PR*-; 10 Z is SiR2, CR'2,
Si R* 29, =CR*, CR*2Si R*2, or GeR*2,

wher ei'n eﬁberqggragwﬁﬁf%%lflb%ﬁw defined, and n is an
i nt egé&r 1sfseleabdlfrbxﬁ 13- Qof ot
T T LA, O

%o rgdsu t npl exes are descr ed I,
carémglbetggteq gyl grgupg,@y,lﬂvtﬁépro@;sdﬁﬂt WI%A,Q B~NR’- then Z

&&élpaaﬂf b 19 Ny, 2
IO ﬂkdg% Zlcl)SéS%m 659%1% Aéﬂ?b, é%Z-l @’6%{% ar\;&é{ @geferablyz

3s5Bfei

B selgoreq o I?%OFP cansistiag of ©R7,2GR398d — NRGT publ i cati ons

WO 934082242, pAép 36w 8199, WO 95/ 07140, WD 98/ 11144,

W)02/8 2577, V\D 02/ 38628; and European publications

EP- A- 575838ivalept smicy 350®, WhePn i 5dI880a dinglent anionic group when n i

AerBBIO AT 25 met.al naf |
oo I exgs usae%%giaigglﬁgkoxgt |g(§%91\71\n£’[?1r 0%11%11 9%1 yi m?’ﬁty desoribed by
@S%I%@gzoﬁo@ﬁ@f@%esent i nvention are conpl exes of a

transgzh gn 1srf§&e9ende1ﬂ1r%/311‘gl]§% c%llilttcll%lnlg é:grﬁgq éﬁlg‘g}s Fli}rltogéne gxygen and/or

i c- bonded |i gand
Rh9srborus and enecos mpse Rtgyes dey be alkedtaclied tdAhSL° EBLRES, preferably

153Kyd1§c%r%ﬁ%r %&Ytal{dfgg fro?xrlq:g Eﬁfﬁa& 0 071139‘? glggcg)fﬁfgglgh@@@ikyl,

Pr ef er abl vy, the e ca
Wologky, @fantatyd gfoubi owi ng forrrul as: L TL M(A)N
ereln is a netal from

/\
gro u p'l?s a brl@-gri/ng %ré))'u% Qerle%cgn ed ﬂiggxr he group elogﬁxptgqgﬁ alkplene and arylene

EPUPFEFHtANing Frwflep Abbarban diami dpﬁbnany SRt Wt RABRLLM
f zj.£ coni f.ni u L' is a
HE%‘EJSF’?‘{ 3 g&’m‘x‘ﬁh@b g e il BhOSP n%8 ed | i gand
coor di s ted, prefeiblyznd 6, mbee preferdbly 2 gresent, bonded to
T, prghgr cl oal kadi enyl |i gand,
opt i gﬁg |f§%&¥ l?%wfogn@ ?S/HﬂPSmVﬁ stipct B)}me%’ebb@t Yt gech®’ is a
ugeherged phladdntege lﬁg‘anms}ihrtiﬂg eROtr6rid émaﬂts AhOEits hiph pt)féﬁ%ﬂ)ﬂ[t& N¥hilar

exanp

t‘gﬁ% f%‘%‘ n%("%%f’%‘/gﬁan r ﬁ‘b%ﬁ?‘;g%‘?fe‘ﬁdl?&ibéﬁweﬂqs o§thisdavention, the

d@@@ﬁtmﬂaﬁmﬁﬁi ﬁﬂdm%f&%_h%&%laﬁﬁ efeplobe. Non—hrmtm examples
group consi sting of

ent | ected fromt
of @Q&Qg%&s n%eﬁ%i mc%lﬁﬂmdengl zuc'gplgméﬁg@ptyy]@y@gme) ifdenybs
zig¢onhvar Ul@(h&ﬁet&yla@fa&l‘),ﬁﬁcﬂ:ﬁ&%u@@ﬁmﬂls(p-toluate), indenyl zirconium

tris(benzoate), (1-methylindenyl)zirconium tris(trimethylacetate), (2-methylindenyl)
zirconium tris(diethylcarbarnate), (methylcyclopentadienyl)zirconium tris(trimethylacetate),
cyclopentadienyl tris(trimethylacetate), tetrahydroindenyl zirconium tris(trimethylacetate),
and (pentamethyl- cyclopentadienyl)zirconium tris(benzoate). Preferred examples are indenyl
zirconium tris(diethylcarbamate), indenylzirconium tris(trimethylacetate), and
(methylcyclopentadienyl)zirconium tris(trimethylacetate).

_ In another embodiment of the invention the additional catalyst compounds are those
nitrogen containing heterocyclic ligand complexes, based on bidentate ligands containing

pyridine or quinoline moieties, such as those described in WO 96/33202, WO 99/01481, WO
98/42664 and U. S. Patent 5,637,660.
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Z' is selected fromthe group consisting of-OR ,
-NR 2, -CR3, -SR, -SiR3, -PR2, - 5H and

W@ s towt ed or unsubstituted aryl groups, w tPCT/I82006/035082

proviso that when Qis -NR - then Z is selected from
t he group conS|st|ng of, -OR, -NR2, -SR, -SIR3,
- PR 2 Igihwithip theneeifect ik yw@nom,sn sel eﬁfbbﬁdleﬁtt o daﬁeysgéoe%und

%@12 bageds 'of‘ﬁl 29fand QR* desci3d T tﬂf gﬁ{:les St @4, gﬁw\ﬂq@ #nd Ni(ID)-

erably 1; IS a univa
sed CGgalyais fp@oéymnnzaioamf Ethgienanind agmeﬁm" whea. 91(1I9§5) 149, 6414-

gﬁlﬁnﬁ é «9‘[\1%9{, étrd((l)\é'l‘(’[‘ }P@m%gzra?onn‘gfgg@pe% %&3 [ax?egv)v( Fa lfme;ﬁonahzed
iy Wloneraers by Balladiwm(BeChaljRts" j A Crsdl e peGs ers, hw-%xgﬁd?mfo

99’2% O;JIR (r)ﬂrl{}%)e c%gxglglﬁ% w‘ic‘ch ltl}l%cio? gélﬁm t&; neXﬁ§X¥g§q5pkgggécgsrs of the
mv@rg@heahttsg coriygenes c&njh:&ﬁthér eyl etﬂ&r%ﬁ&fcﬁberymkyﬁted réacBon products
Qﬁ’tﬂé 9&@1&8 '&m%fu? uc%mgg atb | %‘?%,qrcg@iesll tte g eziz’cgag;;;ﬁqtpeog)ﬁhe an

tons, nost
afrwtnt@nmme ca;camysas diﬁlhdﬂﬂ'ltl%rgéﬂllahﬁ I@e:ueﬁtdeﬂnﬁémm e
group | ene aryl ene groups
cont afﬁﬁ(l? ﬁo a? ?uétm C?%@' $5O! B%Or“%%{g”é‘fsé isthe frreaefglmiyed catalyst
mmn@smmstaeﬂdnmmhba&ed bghﬁdﬁontaﬁiﬁ{ggfr&ﬁ)t pﬁleﬁ)metag SoRRh M Bisclosed
[ an ; and m
BP0y Y e BB a7 bRt e Giom ot o Chem e,
¢1@9©@99-ﬂ@p formul as, the supportive substituent forned
by Q.Y d zZ unchar ged pol ydentate |igand
exert Wﬁ‘&r Cé'I? B'Efsraﬁ%t:hﬁse&r PGt & @uestal gmidp QOIhplg?hBS described in
emarsmlsn bihd V. S. Petthd 851,949 EQ@dlﬁéfrP lc:% ?fu&%@(ﬁdged

I%%R‘ﬂ@%the nost referred enb |msn
b1 QYRS COFIPSTRSE fl?sﬁliﬁ‘?eéé’y@aﬁbbﬁﬂfﬁp@sﬂean@lt @ezanometallics
(9o QX,}’S@%—E@O}’ |C&Ilf§$,at§l5/§s SORELYEM a5 % y %? érélﬂguc ndté?%ﬂl

exa(ggl e[z ? hese catal yst compou
1 s ?tPf§(5e;ﬁ5%{1 111 @ihiprsesialioegne tym@etnlybts R&ntaining o i Aore
Gh’ﬁ)tqs (4 &tbxﬂ?hbMH@fB@k@ieﬂ&ed RA4ROYL/46451C lecgher meglllgcjene%ype

is(p toluate), indenyl zirconium ¢tris
%Tyﬁféﬂwdra H@é%wl}wa% ﬁat@lmtqasudss(cnbefdrmm becedeat e) |

( 2- met RbAtEENNKE in soﬁl'e & Bglfiuﬂents% Eﬂatstglg cz&aly lcgn%o?l% sne?rtlp gyed in

aéim? %glrcyclo ent adi en ZIrco
ditign torthosg pﬁ%p Hventipn scr1bedyabb@pmﬁl&dsﬁmyétr1caﬂy substituted in terms
df Edcﬁtﬁdn%l ﬁﬁ&ft‘l}’éné%? Iesea suﬁsﬁ%u'é%@ {aqulgx!t ugl fl 1an trer%g)sngf the number

tl‘lS(tI‘IﬁEt ace

9@1@@@5@1@@0}1 Zher'rc‘mndemgandi SOLBN 21084189 conBRiliAdd t8d such

30 .zi rconi um
atﬁc}(llﬁgﬁﬂl(lj I@%ﬁ%‘iﬁ%éﬁgg{% t1e131r stfu %a%/)r OZJFIF% Shengptiomeric isomers (meso and
r@qemy(lsmmmﬁtamymaztmaher)mf @ﬂhiey may be chiral and/or a bridged catalyst

CQ,HF&JZ’M cycl opent adi enyl ) zi rconi um

trinmethylacetate). |In another enbodi nent of the

| nvet ororentbhdingaicifttiiedinainticnd biad o torE ABMAURER By ont BPSEre C,. 30
heterocycllc | i gand conpl exes,

%!ﬁhg g%?el}atbfg ¥Ie:1? | atrlll /or Pra e atedgﬁepgiymeﬁaed g}elp‘gﬁ,sg@e @f the

cafmlwt@bmprmtnnlpebr t®3he 184l6 Polert AQSE TUS
%%?éﬁ 02, \ID.99/ 1481 boﬁﬁ%rs 98] 4262%5432&%%&/@“ be carried
PEATSE D pauaoysly jmeassobierers iy phase@riudSpoe eleoasasessures.

Thd: pneﬁolymctrhaﬁbd dag tke pRes With {fiokfin %&B&ﬁﬂ cohPin@RS and/or in the
tma hlat ca]t al yst . conpound

presence of any miolecular weight controlling agent such as hydrogen. For examples of

prepolymerization procedures, see U. S. Patents 4,748,221, 4,789,359, 4,923,833, 4,921,825,

5,283,278 and 5,705,578, European publication EP-A-279863, and PCT Publication WO
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conpl exes of NI 2+ and Pd2+ described in the articles
Johnson, et al., "New Pd(I11)- and N (I11)- Based

w@2a0dlogym®ss for Pol ymerization of Ethyl ene and PCT/US2006/035082

a-Aefins", J.ACS. (1995) 117, 6414- 6415 and

n, et al., "Copolynerization of Ethylene and
%?’é%??-e é’rWO?Weﬁafrﬁ‘&Pf%gVﬁngeﬂﬁOlsfowwquesmfmldmart@t becification
Ra dppetidadrélbins peatérably staSsuppded Catadyst sfse@96) 118,

267- Zﬁxﬁé d ly\o 96/ 23010, may be’ conbined with the
prese %6}5%4 Of BAln& e satalyst cpmposition eprerably doelbres the comiining,

bonvetihg, ORndiTHAEECARMVF 8 &ALk | | SLher
adducts, or al kyloat ed gr eactrfsgn tlgé;?) d%s{i‘gcfmp%b&lt%éﬁuona ly'in the
RISE0FS Yhe Pomer efaneuorsises bepalymerized Hddly bt sontdcting i 0

eondadteider iBdrbdoRdi¥nd J#Snd ) Y, at al ysts
or the actilvatgrs of th?s&?ﬁl@%%agﬂ% gé%?ﬂ%bagg?%n PLre o the
AT Giva00 Sovitherp preferattafiyn 5 0i9p GGmid pfefiralis et fréssures

frbv@ afnBTeRq8d ' i.tions.are diimnmne
oo I aonneralo 0t AL &P, TREIRBRL SIRAEO aipsiuTiedSnder
Yt Bseps almipsphere. pusb s BipEoNHWAGIOB 1280 Lontanplatdihat the

&?ﬂbﬁ&ﬁ%m@ge S BaRNY in Bl Jicserice c%?in(%) %)?Jashté, a&& 339%2’% al

849- 850.. her catal ysts are those

i mi doMégreirdwisgetrad saviboeht contenBat&EPFoALR 1B16 nBBrbd aPghe U.
Rventigh 88 veR kB8R, Y4B [ tion, catalysts include
breingl'ged .gi s(aryl a?nungg%h%‘ﬂg%sﬁn g I%Vgﬁﬁg%é Chﬁ’é@%r"i‘%’@ﬁ“ﬁ?’s» for
Pample shakpgnafintings tundling land rainga Aoottratbdhnizge (ch8ABNatddinvolves
RS- 4BH; h ysts.are described as .

bi s h%dr Q%(_Zslgélf gogrrg%a?ﬁc!) ilAn]|¥ltsé1 rﬂzlglg(gbr? d r‘falctﬁﬁﬁe(ﬁﬁwp?fe gjroudated gases

Patiente BrgER 146. Ot her netal | ocene-type catal ysts

doscr beifPo R by Baer il e feaRh fabiostion b SHostanaly drie
adlonfreeofieries. tiy p@reﬁ‘ﬁre&l&mb&ﬁxbﬁ, ﬁagdri(ﬁ)dﬁcdzﬁiﬂﬁ&ts/ are contacted in a
' af al y.st scribed in WO 99/20665. It

e BB TRl B et ogeaingastsphere,
296 apolinvitsdibemlioybskqiiently aggived.on to those of the
i nverbtuitgtpe%%%li bed above may be asymmetrical l _
substitut ed i i ESrHE AP BRaTEs Sharcinsbnrterentertyst eampositions
maybesmployslinshdet SORICLS, ga&PtAAD Bl ik RER %résghré, oF BRntfations
ﬂ&ePéa enpnber. Ofﬁad%lr't [ oQL]atl substituents on the

“Ponded 4 P’d’é grYrdE pRutnor FlgﬂﬁP@m@gﬁm@}ﬁfp.a@ enerh atefins at
leasiodne BEwhidhl istethgfeab, Aca4tRYIYISiehite iR Yr IBrB]S}léhg.e Th&&dngion is
Sk Lim]ur%}ﬁ or .optical or enantioneric isoners n(m‘sso
PRRG- R RETuLed ©dresesses WhdeirPiopyiptss | bhere of 4-methyk hesntene is
homypddendiaed, alhyRackndrrsbyRhd gl e B 9 | &)
montg g’oog{i, nment. of ,1t ﬁ)(reéjbiynvent i %)r??}a%engéﬁg%r ertrl%?%g’o‘#g@i%ﬁlse’, cra
BHERPSHT s ORYYBFrized Méh epe gonorg menquppss sefseiefl Gpaishg/group
caishyih Ot -Gk OF mPth AP ARAe A iRERANHTRE, 22 LMk h ek f0q 1

pLes c$ of the 30 catal yst conposition pfiof
h elﬁe Omenabyagrs efbutererd apd &psthyhipinteat puheopalymbss thereof,
eSpREiblleRlith Qleddak SRV ISE: ' Ln gas :
ol l,ut}?glnl o?@; shur rﬁy\ﬁ?c,)hasé(g‘15 ?éﬁgfg&%ﬁﬁg y gsth%ETCe%’gtuéééuuy employed in
a‘%lﬂé‘g%fﬂ"é%l?‘m’“?-he prepol yneri zation can take place with
any okl inbndRHORR 1 & D8O [or, in fhe.
n tht?@?@ésgﬁttheoﬂve%g r%lélfsllu?i%aﬁﬂagwtuy

resence of any nol ecul wel ght™ con
Crrtefmenpacgdnlelindiavieg 4itpl ertoh atoprspajugmet bzrht@fugated
dRAQCRINLES vinPISBondmers: 4, (48,22 4,789, 359, ..
4,973,833 vigHlon 8.55,&“‘5@’;"@%%%‘,‘52%’“&%&% meépemghsgiseful in the
INERIOP dtetrdp nprbPaae, AbuERene; ARBBGScyelobliiE TstHRenk | A8 bbRtituted

st¥¥ehe, %&ylidene norbornene, isoprene, 1-pentene, dicyclopentadiene and cyclopentene.
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wao biog/opmtent speci fication

WD 2007/ 037944 PCT/ US2006/ 035082 97/ 44371. A
prepol yneri zed catal yst conposition for purposes of
and appended cl ai MBCT/US2006/035082

preferably is a supported catal yst system The nethod
for NG t atal yst conposition generally involves
the carbrls: 3% e Ry R bh atvspg Loimapercrpl X nglgid
Vhee iewgettofthe catiadiagtactd BREAE AL Sol; i ly in the
BoRIESenss, al: i he mnoner or nono?ﬁal?gg%sggg%l" oftshilse KiSwn as o
‘Eh?i grrerl 2 9G Mgliging megrun, s heqigdyinghe reptpribs theceahof peigmerization.
elbeat isemoved diogh thé RE%IomdhGE, iR L 88 hO0 -
%%lqll (eQn$ 3k, & tenmperat S?g in ntlh_gll_l&lj}.ggh%ré&iﬂ‘l CPEER G Peling
ST 8 Eerrg?cé?ra cyerglfyo i 2138s flwidizedbed pravash for producing
plehes, alghseond stipsie SG&iMighe ofe' @ M i (; kPa), to
ﬂl&lggizgc{ll) eg : :&% VPa) The Zont actoi%r:igblﬁ)g}e fjgelgsjlgor%g%]f%?glycyded through
per T oF e g eres %ﬁ?ﬁ%@yswm@tim ¢rodiphey. €Che gaebusaGeam is
witidrogeom flaWRieied bbd ariSoRLEPLERAEAREALEA Lhat Lhe, 10

conbi nat.i gn be performed I n the presernc
Pé’fyé*fef R’E"&)“% l%g%%f?ona% 1989tar adefresh mivhonien @ d16NDirURS the
rehcheeiged poRter. COREBIPL i n, the d of
A8 7oh VENL ] N are vel %Eﬁ%%sseﬁ?%dﬁ%bf egiclﬂ ﬁ?gﬁpé’?nﬁsélf“ﬁ”»
PG| P@gﬂgﬁ;}”ﬁ’é&%‘?% APBSHTIY, AGORBN S, 436,804, 5,8053P1, 8,462,999,
sghalebhand s86dgrneng, tunbling, and rolling. Another
t echglllhgue cont enpl ated i nvol ves the use of
f1 ui di"Z3%FBRPrefssie ing apppheseiprocasshutayivarytieeh 1008849700 kPa) to 500
YR E3500 KPAYC P @ fefdbl; ry) he m xi ng.

For s fsLéppor_it5 ed czi? g:ﬂétsrfﬁ%g gﬁ%‘%@ Fﬁ%sﬁ%axé(ﬂg)aiﬁ’t@p%% (ZgSOO kPa),
MEEHRIE TR theganga o& frem 25 ubsiz/(1000 lefd) toB30 hGIE (S RPa).

f | OWITRE reabiBr @ r: odi ment, the various

%? npon ents ar Igp‘f:rgt%nt%élg tﬁlg égsr@a%e PERSSTSAPRY En 3Q tord3P &C,
Pirfsrehly frepm 60 o B SF°Cuinglie pesferbieiy froinXi me 1 0r°0C &fSmosH BrdREabS) from
70idgs0gen at nosphere, and any liquid diluent is

subsequently removed. 20 Suitable addition

pol yﬁesﬂ‘g_%’ NONipHiD0 9SS gl iuts s 4P B b BLAAY' 00 ko
toCPNPE, e e ude sol ution, gas

phase ,Sahs I e&?’%ﬁ“ﬁ%ﬁ% @% far‘%gg ﬁlp%{i" ggé 8¢ el dshury priyimesizdtions:
S‘FIF@P’@@ pf SOIDd,rHa'rt;'yulawplogym}r Bffetee th 4 Squid &?}n}%grjz&fbn%luefnt to which
S ation of one or nore olefins at east
st YarPR TR AR pie R SHEyedios i it i otermitintly o
COBHBHSYb e nemovEh Gom theartrcid Whbr thePdlatiieCbhnBbelits WR! dopaiithd B9 the
or

I er ei opy! ene, 1-butene,
P‘ﬁﬁnr;‘étaﬁ%?i&%igéﬂ}egﬁg%f gf l?g}élﬁﬂrf%‘ﬁ?ﬂ%w@ﬁmdémulétmahmuid
underibpeagifionnel palymetiofioh Yidyel ra@@vdﬂﬁerﬁtlﬂyﬁeﬁg}? diluents are .aliphatic
or%xg&)ﬁlpﬁﬁf%'h oo i xture thereof 'i s copolynerized Wi tiph
, one 0 tOm)r e RS PLcterably propaner p-bptanen sobptanepentane, isopentane,

sEangstysiohagng bor 4 mixdat eREof BBl By
po%{yi%&%gnenor bo ;en?, 2, 4- ﬁggag?ée?g?lﬁglg%&%ﬁﬁ%ﬁt%‘ﬁg
e honDPOIYWET 8 Bf Meyginarradistloserin AL feRatapis 3,248; 100 atdne
4,6d3d8¢opol ynmers thereof, especially with ethylene or
propyl.enge are desirably highly isotactic and usefully
enp %ﬁ‘é’alee 7 ﬁgsoé‘@o%ﬁfﬁ%eéfe‘v? &hat g sitablyicopbyedwitiethe omaigster S
compexftitins bfthé HidsdRtf B6QSSH A dERBLd 0N ]
5 ZE%P% e r&i ch:flgs unsat ur at edsjalsrlz)érﬁ1 gl\r{re%pé',ﬁ%fl%ggfﬁﬂgo’ﬁé)\w’ﬁﬁi
4070 1% eurpon BieBlrereferably.ukpatobtion pronsn tanjethgihe d
polfinerigxsion POANYERIRPe/pid Fs..and cygl.ic olefins.
cohon- | i][?rtil ting m_)ngrprigp gxﬁes{e&?%?ng?rhﬁ?%‘e‘)pefa}r:e\c?é‘ﬁ? POHDRRS oy esani-
HBPBERE Withdugh athplesa eonveisiop) hefzbiy\eeda b thaR RS percent, more
styrenes, al kyl substituted

21



10

15

20

25

30

35

35 styrene, ethylidene norbornene, isoprene,
1- pentene, dicycl opentadi ene and cycl opentene. 20 WO

WQ0B7/0887944 PCT/ US2006/ 035082 Typical |y, in BCTES2006/035082

phase pol ynmerizati on process a continuous cycle is
e Iogfd where in one part of the cycle of a reactor
tably)greates $hah OAG pgraent sthylessmonodrdier. Wiypiakie@pdrat@i@s for solution

8. ki i zin di.um is heated in the
Bl AER 0 84 B eI o Bof T et 1 o
r eno\iRsgafdiesnof theproesy @nditiosrgppiiyed @as piasd BI0EH 6F soRaioh phase) in

oling.5 systemexternal to the
Pler P ERRVELE bR SR S ISRy B Bt by b fisiably
qondigted ishgtempalatnnegrsaterahag @s e@ustlo 100 &5 F\ﬁdﬁ@@ﬁﬁfdbiyl;yea%ﬂ @han or
NOer s | ntinuqus cycl ed_t hroug a
eﬁpahli%;l{ @eag? Bed n?sli p'ieﬁeégbgyr%%aé‘ﬁ n8¥e“é‘¥]ctﬁtl g? st under
reactive conditions. The gaseous streamis w thdrawn
ﬁron1the fl.ui di zed bed and recycl ed back into the

FERRTROPLENRY| t aneously, pol yner product is withdrawn

f r om TheeolyaratmsduasihyfthesbocsdutaiBEhvintorPchd 8d uldd if &G Ariety
Exanpl es of such processes

t-he .10 po ri zed nononer.
og Ip%oda?tg grrcfo%lg-glsq EH)pElfatlg.lS. g‘gf Bjymery P@ggc’eé dythe procsg@f thgdnvention
ol QR ghidnsify, pdlyéthOR s, Bw3oisity flyetByI4ROIREL lovPachsB) 1;?i»&’y‘!athylene
) 452, 47 5,462,999, 5,616,661 and 5, 668, 228. "The
(Piaglened P-glstimconelymens), polyepyimasthylsne/owaylensappelamersfandm

11 . [0} € o C [ r G‘! ne-
A L0800 o 0T 55

o ppYeRpRylencidingtapyyaresabiiing 65 nevent amgee, pfefératonss
p&%@n’c% hﬁre(ﬂe?;g&riligﬂ;roﬁ}@eng g&i $0Bdt&hti gﬁg&a&ig?c& ﬂ;ﬁg segments.
he gas odedd nmay -vary

reactor tenperature 1'nt e_ phase pr

f r om0 ethylenobonmpolypersfand high gthylersmos@nttcopdipSerformod By the
Bt PFRBIs Yordrt i loy S r.om

158k ey IR ok 00 TR, BEELEL 0 i

peeserably irethe taneesof from $86 g/antg®.98e/dor Desitebly thdPaddiBibnallp hove melt

: ' apge;. of to 120 C. In a
AR OIS SRS £ b ok
pirderably fomt2eto d 0 dg/min. Rrepylepeiatbsllenacopollyinesipebpared according to the

| : Li.uent +a whi n S .and, of t
PRl B T Ao P A S sERIREO AR e
dpsitably potymerstirgpasd acavoting th theysdsynt ieemtidcid fropplédeRthylene
DB MUEEF 115 of Rl ol B P op Bt pyrorytene o
dbrsify frdmdl.360en g ._8&5_‘;]ah(bg/m$ﬂt ﬂdsn? et MIER Y I&nﬁnéd'd&gc'brding % ASTM D-
r the i tions,o i.zatjon and be
12 Ebrd TS 10 B350 Broebi I B: Lbkebcins Grpsrerogeed
bg yhelpoevesspif dtei iavential aeas Mo SularWeidhedisbibirtidarod E@?ﬁspersity index
- hut ang, .i.S0 .~ peptane, i ent ane, exane,
ARt B o BEPeS b 265 Ui oyt
ExanfiBead pblydispersity?, ebidhdiiablyculd NelphBdikiABtoR™ “BfoRd #EBBS and
¥ 9%1%% hg:ar eigare d,lchscl ose% in U S Patents
FIEHE 70 D TR IERIARY calp Eanferally domshl 9t Griolymers
fnscpdibesandratusidntostitistpfilciti @B RYBAhME b RethdhRiytAdal VSt
omposi.tians of the present invention are descCribed in
pepaipereEy; DRy CORAIHEA, cOBPIgHIcCoTTE to Hrpvig, 199w capegially

adapbell ForGh&parit Glth YropyiBleRABIMNY intdrf&yRQL WivifY L BERGESSulad weight
an,etﬁy}ene
distribution for this end use.
“Narrow polydispersity”, “narrow molecular weight distribution”, “narrow MWD?”

and similar terms mean a PDI of less than 3.0, preferably from 2.0 to 2.7. Polymers for use in
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pol ynmeri zati on or an ethyl ene/ propyl ene
copol yneri zati on operated in a continuous or sem -

weoonwiosneaus manner with high ethyl ene conver si BOI/US2006/035082

preferably greater than 98 percent, nore 21 WO
2007/ 037944 PCT/ US2006/ 035082 preferably greater than
g8V arderionepripreatidlydersaraionnr: polydpersity. t GrgipstadotipESing a

t@ifip1&:0d dbid ' ' 0.to 150 C,
oD R o RRTES bSO Bhfted i lefllingducpnplygnotecuta
E’F’&E@g@“@lﬁﬁﬂ PrapplsBe/ethylengyietetpglymers iralsieendsiser ry or
sol ut inoRitISSEhid i . i,eve .t he. benefits of )
he. ph ooL ST ot 0 B FoGen o otomers i
g oPimeniiop dramateitrphe (GRE) vaing e Bplgmat Laberagiie aPEGPCIR0 hidh
INNOTOR . r.ab reater. than or equal

o e R R o B Sk o8 p g
Labpragoriepl Opterp parficlo piae)).i Bs cTbretempérytirsis sgp sOb0@ & it yhet he

[ kQn _can be ih a wide variety
D B b b R B R ok BB e vt s
bp@@@weﬁnm@i@m@pmlmdinmetyy-mmniyipaéhorl].i Pﬁ‘el fsierald ig o

: . s.. 1o ensi t e ene, i

iR HELAIEORE s SR PR ERUF b oprogt el e e
%wtﬂsmw)n:edrfgi im'fﬂiw{nwbvd;smlviﬁg tlﬂw b@fiﬁé/ _mmﬁmglst Pfiged 1,24

. € en : ne/ di ene terpaolyners.
RSB B <o B8 pBB P R PR F R il b doyrenpiso-c
with gandpyiixdme/ et hyl ene/ di ene i nterpol yners cont ai ni ng
65 pepgent ef er 85 15 percent or nore

ent, or mor .gr ggl _

polynerlzedmﬁ?38$ﬁgﬁ ot Bﬁ?ﬁ%?P&WFV”F@@P&@ﬂW%Qﬁ‘

(ﬁmbyim pelysegnestiiiards {fen Biliir@ RBoreABRPBAYER P81 %ging from 580

@W%B ﬁ@p Iegi.content cQ olyggés formed by the

or e %FB DCoBIBttor 3t yheirsleion velames: 1 Thejeuivtlentr ange

wlypkspyenOmBBewliogeififs He SoferBilies by DA YiohWi

the ra emo[;f ro 1% 86"3 /Eé:c t ob_}(/). 92gedp/p§%.ﬁ£t%eﬁ\%% ?ﬁi“g‘“k

PREBHA OB REPY 6 Aakdiolm. S as, 7p2) S 81 edpolysiyrene

@beontldages, @, AFTM D))k the RaarPBE ik Ofhafon: | M g0 1 00

dg/n1nF %ﬁ preferably from2 to 10 dg/nbn

Pr opyV EHeretiyi%hE o dns1 Y78 ead B spatoedl Gcaot 8170y t o

the (MeasRiHle PEHRGRS SorGRaduk | from
(O et fc% r%f‘eﬁéuﬁﬁ%#%ﬁg?@r\gfeéﬁiﬂyfgpgﬂe{s &% ngle%ns of

to.fS, referably from?2 ) esira
Girhar Sulisraoier i fignerd sy obSE memimntiomd
applecafbRRY DSOS %Mﬁg@?@smlﬁi{% iy}éﬁﬁra% &Q%Ib@& i %}%gagrg téx?s s%gh as,

ﬁgcent ., preferably 87 t_(.) g ercent polyne

fg pibese, Thergal{dwtagterizaginn of Bybmnerio Mut@BE”, Auadersic Redst, (1981).
A Ludasie alcBnifidT) j ' o A

ey oo BT DOC S AEE2RBY Ll bl e SPg psc
deviee framy AiAdastrunents Hac. 5Bt alibiats thr isiooredt, fitsya bivelipriociesised by

r@nidenBe DEF &k - l.ec ight distri i on
or pgg I eS/di sp e.%]ls ?étjb)(/ﬂ? ‘gg(gg %aﬁ/& gla:)mrp ‘EBI%F Fymin I%Léttlﬁm Then 7
stansef a Sieds indig sgmple dranaly@d by haBing the sBnglaeh 180°C, cooling the
e PR RVARTI a1n] 8 ar i ght .
AN S50 54 R L0G0 l bh peps pgmaty
1B95C fgv bavinste, fallawedby kgtiad the nnﬂble(f?om[@F’e It%ltﬁ(ﬁc bt DWBaBngrate of
- 0. . or use in. fiber. and extrusion .
(0 e Bk B o i b8 i3 oo 55 iims i 3 fitesmned
apbthpelied prebawitlyin Oﬁ‘atlﬁ &blljaslﬁGG‘t{Oﬁofpthb Si:lsfélgcl)fan& t&)évithin 0.5 J/g from
a. are especjally adapte or

285950 B 0B TSR b B st o o
frgshoramald imthle AA30] @0 favei IHRC to -30°C at a cooling rate of 10°C/min. The sample is
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di stribution for this end use. "Narrow
pol ydi spersity”, "narrow nol ecul ar wei ght

waolzazosdw i on”, "narrow MAD' 35 and simlar tRCHESIOE35082

a PDT of less than 3.0, preferably from2.0 to 2.7.
Pol ymers for use in 22 WO 2007/037944
ptainedsy FOEY 632 maputesan deiteddo apiel at e &katinp sate of 10°C/min. The onset

Bf ﬁélﬁﬁgﬁhh@hﬁl}{em}{ %he%k&qg li)g %ﬁl;(l %%I éc(g‘ gs ity.

ﬁ_ts conprising a to fornul a
| b ar h@gﬁp@@sare{ ;yem@dybyetbssﬁmgth@p(ﬂ}aﬂérllmg a Big Hinh & teMberature of

opC utio | epe/ et ene
T LI W T
P@ﬁp@@é aianitnenswe Iaelwdtdaatmmhgblt Tlehi sainple i is@)[hcélf mttﬂfeeDSC cell
M t}{&ﬁ{eﬁtsﬁ ?t a rgteg)f!ﬂbo%F { 0 !érgt%[g pngﬁ%?gautgg 8¥ % 5%30 C above the melt

using a ora
teowrpratuzg. Ulhe suhple) IFREOIGE G tbrapaiitint fR@GUHRPBOUNWES therd Qled at a rate

Pol Laboratori es
E??’?? B R TS b B o L PIRs. Net Uirsasilos again
ateld at hate U D WS miminal mblcihg i&@ﬂlﬁplaﬂe Iﬁ@&@ﬁ?ﬂg élhlglp%[u%s are
tric oroonenzene

he sol vent
%ﬁ?f é{é'éft% %‘b"r?fa%“% Ogfet ?nddl?%?ryﬂalhﬁlﬂweﬁwgﬁwes hegeof
fulsmwamahatoﬁcrjtstaﬂhzhaoﬂn [liliter/mnute and the
t 0.2 percent

i nj ecﬁor} SS|,[ze [ S| 100 croli ters Abou
sol ut I & SH PiR@o yglﬁﬁ‘pﬂ?‘l BOPYlene ithesihiieng apdeptioplyGrpgolefins
Inye d waulelyubr@dmmg@am & dvidefel bpﬂl% m)smfe%% chr; fis believed

hl or nzene contaj ni ng 200
%at ﬁl& ey g%g VSR SRR of P@Yle@ polyvesy pesugnces @itign the

puljtdi]er gl e&sl’lil cbhsfé@ueﬂ&ﬁoﬂmﬂ BfYbias f0€ hﬁﬂl‘hg g&nfjcﬁﬁ "rlHr nedot

n narrow, nol ecular weig |str|
Bt FPruled et S TP e Dbt Giyseliniy is
ﬁaam@ah b&B&d off ANGHEGurELEM, S8 perk it Zry?t%nﬁ))?ﬁ bt Mot %g Hgﬁ?rmula:

I with their eIutlon vol unes e equl vV

@3'?{? G éﬁﬁz ﬁ)@% IRERRS direlptivglingriew meftng getkds ohseodd foy
m&pyl@le@ﬂl@{egﬁiéﬁeﬁ%@nw ﬂﬁe 53 s%é a LIS Qlﬁt)ée%g Ea%@%sz ylgge%sfg%polymers
4?3@ i }0 ‘hEFei?at lygftny%n@se% Wéwtwﬂm bred meking pomﬁ@ﬂve Polymers
f(\lz\iﬁﬁg A bioalldhed Hl‘é‘ltlwgb&nm%’\ﬁégh f(ﬁlﬂ&' gvt ﬂ;gggh g{ lgl;{grm appllca %ns

ere Kpp = g
ri@mgrng aacigmbmagonw'glas@qig a.gthlg mmem@qumnﬁ@ such as elastomeric

ﬂ@@s(yamgvgofoy%;npwer mal properties is by means of
differential scanni nggcal orimetry (DSC). General

pri ncdPysicBaragerisisd the RS cemve of momimhe/ctiplohé pfaym@mﬁos@éssmg a
E186velsPorSdUaM Lyl J olypers are, descr d|n
rst > ne rrd : extngéq%o%{gﬁsst}lﬁ tlllel’% }g\ tjex;[(x erature éwhlcﬁ a‘ﬁ g ends,
r@ﬂﬁﬁ%@ﬁ@ﬁ@lbﬁw gimeghd Pﬂk,yh'ﬁa]ealcmﬁlhhgtempbﬁfure AadeRias the amount

oF b ni gye f ducti.n
EE5ne fA kol OB AOAT Al BRI G 2 ch R G f a e
Sﬁwmﬂle@iﬁmwsgenbnaﬁy grmemdu -bio8ytirort B ferdbS ErbdBithan -
fdor st a baseline is obtained by running the DSC from

-90C to 290C without any sanple in the al um num DSC
pan. Thhdeterminagion nicrpsdtalbzableesquends dingth Gaiikien inSa copolymer can

b8 %Lsi\ﬁ;e%%gkﬁie ts%%}gklggf %gﬁrgtﬁrge{sg&gtg? 1r§ %g@og%%kk’gﬁﬁ@v@dhsdosed

bw m@]@muag mma Saddnbe TPHEH JLPB{fsms%Q 240G, E@SZ)lﬂazhtt
[ie mer £ P%lt aml e flom 140

J%g%{t Z{lpp ﬁ{ eg’f‘% Ag?fo olym. Symp 45, 25 (1990), and elsewhere. One

version of this techmque, analyncal temperature-rising elution fractionation (ATREF), is not
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10C/ m n. The heat of fusion and the onset of nelting
of the indiumsanple are determ ned and checked to be

wWowaoios7o®4 5C from 156. 6C for the onset of neltPemUSIVA6/035082

within 0.5 J/g from 28.71 J/g for the heat of fusion.
Then dei oni zed water is anal yzed by cooling a snmall
§PRsprngd with theptual dspition phfrachensm(t“pmmcfré aouRG deﬂ:nm%ﬁl@ the

feight @ e.is
258, BADLUDA oL sy e R Sl S moany e
m nut déhilkiRBead ATRED weaBQriginally hypditd 1ghd @bBsio b copolymers of

f melt det d
Choel i AN B, el R i ot waliop efeogtmers of
mogﬂgmee&dﬂlb&;th)ﬂﬂ&?{&‘l highet da-eleﬁﬁ§)y )8 adalvsi@ o@chnyerxfs olfﬁgp ?ﬂer?e may
ut, 5 to

t
feggpeeﬁs% of l(;].lg]éeﬁ aarrtﬂeglgged; Plhtg&f flissofution Wrysﬂi]@zappxdoﬁ pyrehisotactic
pcrlyprpmderlerblﬁ hﬁstrbameh@o@ﬁ@ﬂﬂ'zﬁloﬁ dg§t§ o ﬂ{e?é’&ﬁ&lg Eﬁ%lmlg

an is ced in the DS
?’ngm‘r%éioé‘ ‘?Se‘éfg%%( OSBRI 9 ethb.sleae t%@ioamgfebleﬁumws the
%ﬁtﬂb@ﬁ/&ﬁd fdd éheltBALYsis Jf?)ﬂﬂ)?feﬁé/é{ﬁﬁen cla olygR! € is kept at
t hi B + efpera ature for out en cooled at a
r QA0 nin to -4 @Xplmmhel d at that tenperature

forC(ﬁ Hh RME Xt ThEE: WW
[ dte l]‘)f B'g(\jﬁﬁi]sg%?m“ | S1~ I n%]ﬁféslgf(l:oonp %'ccm sfitial volume

r B dpigctent hal py curiy@mglarbearﬂﬂlﬁanaldyﬁﬁdr 4t a920n@ek
eIt RRRGh G e, OTTSE g —peak——et+ysta-Hzation

t mpar atures EHireat of Sl:PS?Oﬂ and heat of

cr ﬂbﬂ)@pﬂatumqnmﬂdevih@ pr@@emén inter pol yners of
PIARYEE W th—ethyteng gtionpally - C4-20 a-olefins
have gﬁtlr el atively broad" g‘éil tt’f‘%"rﬁ%qnﬁ?neas evi denced by

tfm@o@@@n’a&aﬁi ng curve. | 6.l td @3 S&Eén@(p)@ﬁ(wélgl%efgﬂgs ey

b C‘c')o —o— he—uni-gque—di-stribution of eneg pol ymer
s w;yenc‘%%a Fthin the 151495F {R0°C @aioWSCimie a
cometineRae2 of the Toremerd@e 18E ¢ E Oy Point—dat=s;
Tn~%ﬁ+y4mﬁ_~geneLnllv repaort ed (QEJH or utilized in
deSOPYRg Rake Jol yner pr op‘lé‘rflt°Cé@.20°Qr@sQ 310/ i Lty i s
detrRatn based on AHf 5 s vmr.. pe+rcent
C.?iétaﬁﬁfaﬁw detarm ned B L lec ROV b A Lt/ 166(1/ g)
X @a"@éﬁé?fwatey, a rellei?t/lnml y narrow rrel ting peak 1s
observed for —propylenefethytene—-nterpolyaers
prepared using a netall ocene cat al yst V\,her eas the

pol y e datz obtaimedirotin frgEF or ARREP besRBlard dkpRBicld Q812 PARARRE plot
Pol yner s

Qi nt curve.
o@p&l%@t\%\f rtgrgﬁfgﬁ gga ﬁ%ftfon og IS‘B?IhtFmH%T@t@reb d&6 sqpéz@ﬁgp mechpgism is
amlgqﬂuytq;b@foﬁ topplygmﬁ. f Ethﬁlbmeo%erewﬁﬁélinbla?&)nﬂznﬁm d??sttdlﬁ’{&ble
ratyre_perfornmance such
Qe B ATl R L P B S feRearpive: e case of
ceffodimaers efipiraptylene, ithe rhdél@ cDBEhtOE [s¥Qc@f profyRiBY l«n‘%@ﬁf ?ﬁamﬁj deltmines
ting

aRY DO SeSSI ng a 25 rel atlvely broad e
p0|an{mliemﬁt'ﬁhi ‘the Tlle] the tenperature at which the

mel t The TRRH sy ATmmmm&ﬁ&ﬂbb&Jelcytaiy% 1RHIBeROE TM

erature, decreases as the armunt
p‘topﬁe‘?%%ﬁyéﬁ’g CPlPPl eé 5 L%ﬁr&?tﬁrﬁ?éﬁ by & eradied] galinacht lomger elution
fea@dlatur@l’t:ahlpire@{ouli@sh@lfpné%bl Slhst&eﬁﬁééﬂ@fr the étﬁ’vet & ﬁghérgﬁmo
kewne curve i s generall at er tﬁan

of 1he
tempeta unresmsﬁ, séatﬁy%@%trr%cv ﬂb‘l" tYR¢ e asypmptry is ike@@ess The skewness
index, Sy, determined by the following formula, may be employed as a measure of this
asymmetry.
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distribution in a copolyner can be neasured by the

wo e@idTyee of tenperature-rising elution fractPONEE1006/035082

(TREF), as disclosed by L. WIld, et al., Journal of
Pol ymer Sci ence: Pol ynmer. PPhysics Ed., 20, 441
(1982), Hazlitt, Journal of Applied Polyner Science:
Appl. Polym Synp., 45, 25 (1990) and el sewhere. One
version of this technlq e
tenperature-rising el uijQ YATREF), is
not 24 WO 2007/ 0349%F4—E S268 oncer ned
with the actual isolati zéoﬁ;ﬁféftpoﬂg{ @ﬂt wth nore
accuratelyTgetﬁrn%nlng ’ ght di étFi’bution of
fractions g Tms fetefingd a5 theipmpsgatyng of the dargeist weightdiiattion
latiny tetvedied 66 andHi°C e tﬁREEEB BﬂwATﬁEEd M@th@ Eiuﬂh&‘@nhé/rature
ap %g%mtoqet e..ana IyS|% ipo ynmers of e and"
i 8 HonJiesRerthely of AR grbittary, B fiastionein ssalR i distputiohe The
dlEtﬂblth:inS m@fnoﬁm@émrsﬁn of the wPéq%@M |1@(Pﬁ‘er¥¥n %&&E%e& Bthe total
* x olefins). The anal ysis of of
% %‘3 Vlngra%?fﬁ |3P& Ui, dife lme@ﬁ@ﬂects@nbéhmrgpeemfoﬁme
ctr?@allizteﬂ 61 | &1 8 GhrIGERS trd th GAC
ﬁﬁ%grqg%ﬁgﬁe bu? nost of théﬁ%%ﬁﬂ?ﬁkégHéﬁ@o%égéﬁﬁ
% 8 & bglow; 307 rip eputed from ﬂmcabplqunar tenperatures as
obser viedholydker £ RBGHNET the v%{%%
gaBIe suw@gglzes thgﬁycoﬁﬁ?ﬁ%gﬁi éﬁﬂpgﬂyﬁkéggﬂgﬁ§%m§°n
'8¢ Lot-Gpye ripily aia Bfractertredbymikewness Paleagester than -1.6, more
ﬁ%@h@@g&&@ﬁﬂﬁﬁLpﬂﬂ type and size Stainless steel shot
cc interstitial volume Mass detector Single

beam BRI fasticige propylene cantetg@@ioemprs hnd bthpradpetiies are determmed
gﬁfﬁiga[raw te@éﬁ&ﬁeg_?ﬁ%ﬁ ﬁ&s%ng? Q]t) 2P ey eg@fl% qn 6163.0 Phregio-

| vent 1 4 -"tr roben ncen

ds, e em@ssw@.r@tw Jeasihgrhene or @nmaeng Redpglede 1§<§¥Qﬁcny at
‘[Il@tl‘l%g Qegel@nn‘g '150 cgte%ne ﬂ‘% %ggrg‘%of the 12 O C 7§é1 ?FI% ﬂi’Pm) the

Cool I nNg
qqég@q @é 2&@9@7 200 qnd tM@@a@[ZD @O Tl{éahra iRERtdiS1i¢ dBmined

HXQﬁv%&gtl{e 11{{&@1 oigtge Jﬂ"m Obt al;hﬁ grp{l?;%mfg EEI]I&B{F Fogrethylene

anal ySlS ar e eXpreS
cPUPRIngintoRpPYymersftirearot region a&omcfadm@tsulﬁﬁcm‘fg tBd 311.5-99ppm peak

e e ratlon chan . anal ogous to
ntlt@éml ITF?F wgg ;%%S&Flg’l A ﬁonf sn %ﬁéhq,fﬁglgqs of the mm,
n@%rwé pittrigds, thiy elt&greysﬁ)aﬂhbm z@ﬁdm@ areeﬁﬂnwmaltreo&éatﬂwh&ﬁeﬁngl tBe

h I
1ﬁtgﬁ1tg ?Q{ﬂg grpeferfe?lﬁé ?ﬁtﬁlk glscte’llté%eéggg?rl MS‘%&S@%’I{ (glcﬁfhe peaks have been
1¢ﬁntjﬁ§d eI, cah he aceoinplished) ﬂireﬁtmlﬂé by SR AGLIFE sEe@ BYSBEmers of

v%!tnduts el oim nonYer mecgr%gra ion, IS)y httepa?uree leélltglmggntg %g?s%trog}clﬂb%lmg, or
other means which are known in the art.

The C NMR peaks corresponding to a regio-error at about 14.6 and about 15.7 ppm
are the result of 2,1-insertion errors of propylene units into the growing polymer chain. These
peaks are of about equal intensity, and they represent from 0.01-7, preferably 0.01 to 2 mole
percent of the propylene insertions into the homopolymer or copolymer chain. Regio-errors
are calculated as one half of the sum of the two of methyls showing up at 14.6 and 15.7 ppm,
divided by the total methyls at 14-22 ppm. Because the polymers of the invention are able to

achieve low molecular weights at reduced reactor temperatures, regio-errors resulting from
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The TREF or ATREF curve of a netall ocene-catal yzed
honogeneous propyl ene/ et hyl ene copol ynmer is

w@ebarasgtes i zed by a gradual tailing at | ower ePCI/US2906/035082
tenperatures conpared to the sharpness or steepness of

thh% cu:ive at . higher elution 20 tenperatures. A

ST ROPMErFaiop teinserabiesarg ganerally reducsfl abremelymyrs pSssess a unique
slebna RS of HRemSIK&IM | Ltalting rol ned he
fol I owi ng formla, ﬁ%ig“b"éﬂﬂﬁ%? %'g‘l"et%fh’é‘gﬁ %‘ﬁ%e@é%ag?"ég&hmg pomnt.
this asymetry. 25 WD 2007/037944 PCT/ US2006/ 035082
Whecifid Hmbodih¥MisI3 VI- IwW *(Tj_TM 2 The value, T,,,,

is defined as the tenperature of the |argest weight

f r act LBHEodPYIig SepcHstembedims®s afttle BOGton ab@mBRERoGUENEF are

dspedE, Wsiradleantl A& A . rature and. i ght

fract ig/o N SHF espect | SG(;;{ %/étill&%&g r?? g@%ﬁ P provifle %th‘ﬂedfvﬁ%g%svré gerithe
fitpgndedetaigs. st r i buti on. The 5 distributions are

nor mah i zed (L8 Si e als 100 percent) with
respect to the tcotgqe)ggoarre?ém%\r g?"ﬁge%’&?@]@ el uti ng above
30C. Thus, the index flects only the properties

the crystalgicze @Iﬁ% i 63,
; zed

m&lH ng poi N SC cbitle
i DY ¢ : i.ndex CH(CH

han_ - 12
Pol ymer>taggicit opyl ene content, &gio-¢ 5 and
ot her pr rdi e determ ned by @ d
t echni qﬁ .2}%"; fes (m¥ or (rr)éiitzgrzzggf
based on rre§ - or regio- triads, and may be expressed
as ratios |e8 than one or as percents. P(bpyl ene

I sot agiekell tY; : rj | evel i s determ ned
fromt heeq[ii’g%/lézgltrl gﬂiénépgdtng g’l Oﬁghptr effler% y%@?of@-ﬁ(ﬂ’i FProRspfprably
eyl onfpengylyangd (21. 28-20. 67 ppm) and the rr triad

(20. &4y isptacticity is determ ned by
di vi di %aég’f b ﬁ%ﬁé’%‘%@ Y (s i soPrcnation, teractions ara rapresented

byREoW nr, and rr triads. For ethylene containing

I nt eppol y regj.-on is corrected by

SUbt Pact | e e e 5t sl BElo s athes X eegh occurence i
chlgpomythel s-buiyt, heayher tritoalgmeiigmtMat produce peaks in
the gegio a‘aﬁiihﬁ]e m@er 2t0 mv, and rr triads, the
integrals Tor PheEUYPLIFAINPrones Wergin anel of moks olefit rmehoknprs
e epninciet Witlya tdtdyst borty@aisiol ndef pdififerlAER HEAHAG, cﬁﬁﬂgterized in
tHAB D Gt @?&ro‘%ﬁf\"\’R t echni ques, once the peaks’ have

een  1dent i fieds “FhrEetamepleonpley aprordirata embediment 1 and a
ceertalypl. e, by anal ysis of a series of copol ymers of

vari Qus I?lver(l)s of ng.nomer i ncorporation, by literature
assi gnment’d °HY 1LV BHoEbatigeniigyhieh is agplhien prsamesization
pssbeseh are known in the art. 25 The 13C NMR peaks

corrgspongi ng to a regio-error at about 14.6 and about
15. 7°ppm * Process according to embodiment 4 wherein propylene and ethylene are

copolymerized, or propylene, ethylene, and one or more monomers selected from the group
consisting of 1-octene, 4-methyl-1-pentene, ethylidene norbornene, 2,4-hexadiene, and 1-
butene are copolymerized at a temperature from 100 to 130°C, a pressure from 100 kPa to 10
MPa, and a hydrogen partial pressure from 25 to 500 kPa.
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are the result of 2,1-insertion errors of propylene
units into the grow ng pol yner chain. These peaks are

wo@tooalodnes4 equal intensity, and they represent PEDIS2006/035082

0.01-7, preferably 0.01 to 2 nole percent of the
propyl ene insertions into the hormgol ynmer or copol yner
chain. Regrpbgrg?eﬁst)‘?’]éerenép’@%lﬂ%ﬂ&ﬂlﬁ ne@e ospelylnmtifedaf at he

t f and 15.7
oo 30 dvi dod by EhoX eSOt 2 i 34270
Egong]ﬁgeghyﬁ%e%ﬁyw Fsip §2 propylpre/lir H\I‘éﬁﬁt ) fcmn &108 t@50,@00tif the presence

I L7 O (S184) aCtCo er having a
aﬂht?}lﬁt E(Srix\é)bsﬁﬁ 6@1‘%@(’5 4r1¥i§t?lggﬁn%§ﬁ Iple giﬂg & ﬁf]’ y?% ORgLymer having
%Yb @é{})QQletOIﬂéQP%SEMBMZ 0thiQ Iaelensplp Ifrysmﬂrs@ads 0.885, an

a
o e s A DR st R, o
i@ate fogh! - @r@gt‘)ﬁ{ linity and a broadened rrel ting point.
Speci fic Em})?&'eﬁ%%&dé%%%boglme \2%6 1 grtopgﬁlge 3o, gthglspe are

nmbodi ments "of the iInvention an
‘gqpély‘@élﬁf‘é@i afemperdied frem €0 ridoes mh;sufiﬁ%dnnﬂmtl@a td 10 MPa, and a

ded
! gﬁ%ﬁﬁd@ﬁ&vﬂﬁﬁm & I_{%[F}g%g}chg C 3‘1??8{ _%0 Ooﬁtqu%) grgpa?e a

prgpyienesthylssecapel e B vidigs: MWG‘ronﬂS(I;DUD to-lflO dﬂO Q‘MWQ\/Ln from 2.0 to

ey el 8o Rt B TR RHi 053 oo abigPimysotatiiy
@Ftegitt mpR) oélaklazrsw Abfpfrem 26 &f &5 jadbid a BR'Ellhélfroﬂ 1. 0?%61 7¥b.;
l e re ent ed i nes a

2ggr g?)\rggt i o% g‘?cgc et 51%?‘5111?136 r"@?é’l‘ﬂ RepYleny angd ethylene are
@polpmenided it x:tampdrﬁ)s(rea‘hmor(ld)l e goo, :ﬁp”f’@éaﬂb mi%ﬂltloé klﬂéﬂt%f ®INP£and a
I PASHOLTIEE e GPab T ik ) Bm 54D waaiPop srprepare o
m@mﬂwe/mhzlam @polpmexdﬁsﬁlgmﬁr Glofh S0DE0 & 100006 A NIE NI from 2.0 1o

QUEE Arfech th a catal yst composition
ur g tg )9 ey g‘f {) g%t BORAYIERegRutent ot Aot [@eeen, qmrisotacticity
(p¢ra¢nt mlme of atlakyost artlmpogid &R 109 I&pf bges a netal
corrplgex acgcordi ng to.enbodi nent and a cocatal yst.

20 4. A proResss &epingity @‘n'?%iﬂé%wh%mpr@ymﬁ o dtlsylane are
copdluhérizad el tynfidza o 00 B8 QBeS S pre@sur@fr%Ciﬁ@ dto 10 MPa, and a

p%%lwp ghg %ﬁteg ﬂgg?%%' (g?apgpylgn%regr}il/hrr]) E‘om 5 OOOE:tQ ?0 380 to prepare a
propylene/ethylene copolymer having a Mw from 50,000 to 100,000, a Mw/Mn from 2.0 to
3.0, a density from 0.860 to 0.885, an ethylene content from 7 to 12 percent, an isotacticity
(percent mm) of at least 93, AH; from 25 to 55 J/g; and a B-value from 1.04 to 1.09.

10. A propylene/ethylene copolymer having a Mw from 50,000 to 150,000, a
Mw/Mn from 2.0 to 10, a density from 0.860 to 0.885, an ethylene content from 5 to 15
percent, an isotacticity (percent mm) of at least 90, and a B-value from 1.03 to 1.09.

11. A propylene/ethylene copolymer having a Mw from 50,000 to 150,000, a
Mw/Mn from 2.0 to 10, a density from 0.860 to 0.885, an ethylene content from 5 to 15
percent, an isotacticity (percent mm) of at least 90, AH; from 25 to 55 j/g; and a B-value from
1.03 to 1.09.

12. A propylene/ethylene copolymer having a Mw from 50,000 to 150,000, a
Mw/Mn from 2.0 to 3.0, a density from 0.860 to 0.885, an ethylene content from 7 to 12

percent, an isotacticity (percent mm) of at least 93, and a B-value from 1.04 to 1.09.
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nmononers selected fromthe group consisting of
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2, 4- hexadi ene, and 1 25 butene are copolynerized at a

tenperature from 100 to 130C, a pressure from 100 kPa

to 103. MPaA prandens/etiytine gepolyper havalg givieseur £0,600a61 2500002

Y/ ] 200 3508
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r 4 et to par
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ptieent30Gsotatipitye@erdéne mn) @utlBAt IPAH Bord 09 MR i/ A AB-viifle from
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8d00 to 50,000 to prepare a propyl ene/ et hyl ene
copol ymer having a Mv from 50,000 to 150,000, a Mw Mn

. to 10, a density from0.860 to 0.885, an
content from5 to 15 percent, an isotacticity
( pe I 88 invekion @ fudker 18G4t OB thé\hb‘uo%@fnx%éplésothé%hémnot be
-value from1.03 to 1. process

‘6983 a1 fyiipg Ofe‘h%‘a?eﬁb‘ﬁ‘fene%hﬂwkﬂefbalawlwﬁ_tﬂ eprapripte that the
nﬁIEﬂdeQi'@lo@&ﬁleﬂe'ﬁx BSPR AL 2 %eaatbséicé Wgﬁﬁﬂéﬁﬁﬁ fwﬁlﬁ‘gmas not
100 to_105C, a pressure froml
besnspgAtasady Hgs%hasseeﬁher P v emigh ”( xj upﬂdor,ggelr%tn e/ume o@ apiRdmytely
1619 m)urig Qﬂa tEIQn ‘@90119 Qo talgtuper’ ’elggegsetg % (Sen%e?a?%’lé 8}8%0% JB‘/ Wﬁﬁ] term

“COpO % havi ng a from
npghpagsi slergoo commdt@nﬁy Dbtalhﬁcblmxﬁlréwﬂ?stg elifha88bydraarbons

a@%lgl%ﬁ% gﬂ@er e %g{aes%ﬁeﬁf& fso{)%ﬁz rgﬁic % nt %tp Ie?n?cga%(:[& gﬁttﬁ/e
eyeyt the 0@me lel @mpmmmem oord'omgtottlm sendtod] ﬁﬁﬂ@ienﬁuon

ABE L RLARHL RS I, SATHLERS S GO G fgfon
the@rep@ratiPaof aélmdreanngmpgyhmse»#dw chmgiecmt fol a0day nidogemr afrosphere

I 500 000 to, pr re. a,
weh OBy HER Bl ol bR wﬁ%&#ﬁ@m ¢t Yep i pote
uﬁ@ 100, 000, a NM/Nh from2.0 to .0, a density from
0.860 to 0.885, an ethyl ene content from7 to 12
percent, an isotacticity 25 (percent mm of at |east
93, OHf from25 to 55 j/g; and a B-value from1.04 to
1.09. 10. A propyl ene/ethyl ene copol yner having a Mv
from50,000 to 150,000, a MwvW Mh from2.0 to 10, a
density from0.860 to 0.885, an ethylene content from
5to 15 percent, an isotacticity (percent mm of at
| east 90, and a B-value from1.03 to 1.09. 11. A
propyl ene/ et hyl ene copol yner having a Mv from 50, 000
to 150,000, a
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0.885, an ethylene content from5 to 15 percent, an

w0 s@vasducity (percent mm of at |east 90, (c)PET/URNG/035082

25 to 55 j/g; and a B-value from 1.03 to 1.09. 12. A

Q / t.h | en opol ynmer having a Mv from 50, 000
%Xa%&e’ggﬁ i, Wﬁ\ébﬁlo‘m@y@hy&pl@n&l] a2 imeth§IpRdRy1]-6-
p%@l—k@zﬂ}%?ﬂdm@ﬂetﬁhﬁﬁéhﬁﬁ‘:ﬁo@ {eﬁmlél&ﬁ?ng to 1235

percent, an i1sotacticity ( per | east 93,
and a B-value from1.04 tBs 09 28 WO 2007/ 037944
PCT/ US2006/ 035082 13. A pr | ene/ et hyl ene copol yner
having a Mv from 50, 000 t 000, a MW Wh from 2.0
to 3.0, a density fromO.8 {385, an ethyl ene
content from7 to 12 pgrccen sQtacticity
(percent mm of a&}ki.v 93,

and a B-value fro 204
propyl ene/ et hyl ene cap
to 150,000; a Mw M |[f
0.860 to 0.885; an et*; e Co 7 to 12

percent; an |sotact|C|(P}/30§2me1 ; at | east 93;
OHf from25 to 55 j/g; and a B-value from 1.03 to

1.009. a)ls-FORnpképydrmmhemhynﬂmmmi iy E%Eheﬁ@éﬂ' sﬂgstﬁthyl

wvh_f t :
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to |
‘lfﬁ‘g‘ﬁ';"“%%f‘dg’gqs ‘%E% %s“ SOE‘SIOITﬁégf%WMb@m;};dE@ mqbg, 383
bl ged %6@dsdpy0p§flamhﬁ©d7l2 G\ T3 kST 08 nfIhFHanSfP &L%ﬁ

mti of the present | nvent| on.
&Eta r{l%&%an? I%Ogeﬁu{ﬂ T‘Tve%{??ﬁ? aed 8t ras ?Hatohteh@sulﬁomv e¢itli Bire reactor is
Wipotdositida tredaiser, SByveRRadhahllis&e
%& ﬁ’l‘{@a nen h \;? %561 ’ not k;ee%ng%g{lzcr h@‘gﬁ)ﬁ&&% . The
ose PR " Brgst Nolpe b ghfter ﬁlirthloi}@@djremoeeﬂ of the volatdles
nileroedubogpisne] AN oh i istreddd. Nl 10p %y tgg%;p%r oom

refers. to a tenperature o

t enpe
t he t% 2%"%&“3‘% Hég-diseprapdphanghisminolppridine cﬂhmﬂhnr@hd abld (316

o IRAIEk, COX (792 Binfdf) afbui) Gl
B |Iablgl(§eﬂu?r(1%er Che tradgﬁgd%igpgjr?gtl yfda{ Ssegqolgl%ﬂ/ethand This

b Iienerobion 108 minef 6bromdi(2,event t he name
daif
"P@"P@W‘gm‘?fé‘;@%? afti)l@;%ff ﬁm g”@x&d%ft F?jcclt {06 mmol) of
‘?@%Fé@éﬁ?ﬂ?%?hl@%ﬂlhdm@b isolissolVérein S9 lntﬂ’kﬁ‘slbgas@ﬁ télhidne. The
stetia is EARELHER M b gzgd Qﬁa?é%ﬁ hab L hg:}if%gﬁg?% g@%ﬁrr G glbga asic

extﬁ%él rrents were carri out
s M@P@u% stiyeeidiagd kiated o0 ‘1Cefoh4+|12111 eAﬁen%bhrsgab yéoat s

f/&bt%g 81867 9&5&%%??%%5%% /eiﬁlg%lg gaygrei]; gvgs e ’Eolue%g (% x75

, and the combmed organic extracts are washed with H,0 (3 x200 mL) and dried over

density from

MgSO4. After removing the volatiles under reduced pressure, the resultant light yellow oil is
purified via recrystallization from methanol to give a yellow solid. Yield is 109 g, 87.2
percent; mp 142-144 °C.

d) pyridinemethanamine, N-{2,6-bis(1-methylethyl)phenyl]-a-[2,4,6-
trimethyl)phenyl]-6-(1-phenyl) The imine, 6—(pheny1)-2-[(2,6-diisopropylphenyl)imino]-
pyridine (1.0g, 2.9 mmol) is magnetically stirred as a slurry in 60-70 mL of dry ether under a
nitrogen atmosphere at -40 °C. An ether solution of mesityl lithium (0.55g, 4.3 mmol in 25
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%hr%‘?‘%tﬂﬁ?ély(i@i@if‘diSP@@ﬁFi@ﬁymBhémwa} pevumep yFliedéadtdn b qin¥hed

B0 g kloR-2086kn e s charged. with,
ﬁ“l%!bgt i on of gkf g{%yy@G%mp lpl :5'n1£§e(]?lf.g‘1g]§%ﬂ%’8‘%w‘£m°fe ether,

Pshachd timegwidh brinsp thepiernvin NaSQ:7 BltGedjand38psar®f shivbt under
Atk > ntaini. .3.0m
ol e e Y Ch Y Bl e SATL M B 2 Pempang e
Withayt further pueifieation. i s 10 equi pped with a condenser, an

over h AEREhaARLe & LSt ren a therpmpcoupl e well.
The ?na%l ure ’ﬁ? ’g;lal%lg(% ’%%Eﬁﬁg@ﬂﬂ’ﬁﬂ%lp “ﬂgg’ﬁéfmfﬂ‘ﬂ\l?henyll'ﬁ-(l-
Phenghx-C) @Mtﬁimmﬂdmmmam-)mfv‘,tmé] dvchloide! ,Q%lasgjgp@ Eharged
HEONTPHhaBLAR Eina oL lobe bk LML nlst. ra s sotution
E;@ﬂf@ﬁ é g? iyl of By @15 M oginthonih by by arked oo 1By s stired
a no
b Tain bl diok i BRedi i en i immol plop il R added
Thigijar is saBpsovitit am-zwlga 3@@ cblﬁleﬂseili ﬁiﬁumlﬁi)xﬁ@é HhbAk Jéiié}ﬂlx for
-ar - 2- di.i sppropyl phenyl )i m nopyri di ne

%&%Pﬁﬁg%%m%g%)&smgf%e‘gf a dry box 1 g (0.86 nmol)
of tetrakis(triphenyl phosphine)palladiun(0) is

j lyed.i.n 5 f degassed toluene. The solution
‘gzé‘ﬁ‘i’e"r%\?‘ea&“‘f“r“oﬁﬁ’"%%gﬁﬁym gxlethiylphenyHyeld 4-trtrémethplphenyl]-6-
(phmgbd—qz}aaq:yﬂﬂineﬁhﬂmabéﬁhﬂﬁb?-),ﬁ‘?kﬁ“}&imtﬂﬁ vigorously
stirred and heated to 70 C for 4-12 h. ter cooling
Hife organic phase is
is washed with tol uene (3
gani c extracts are

to room 20 tenperature,
separated, the aqueous | aye
x 75 ), and the conbi ng
washed with H20 (3 x 200 In vmgri ed over MgSOA.
After renoving the volEEi educed pressure,
the resultant i QH%CWI ow ait—K¥ pwyrified via

recrystal lization from methanol Ype—give a yell ow
solid. Yield is 109 : . rap 142-144 C.
25 d) pyridinenet han :

N-[ 2, 6-bis(1-nmethyle henyl\ - a- 6-

trinethyl ) phenyl] - 6- ( THghgHy gy, 168, | e

6- (phenyl)-2-[(2, 6-diisopropyl phen3y! )im ho] - pyridine

(1. ge%pe ggglommx% tyrei fonmBggtd 13 stk ¥) istdoldd@eld 831 AP UII;M)!MgBr 3
eduiivaliles/$o Vol ﬂ“ ity e S it A et mare i

Ol 0 WMo B et S e Prigae s e o o i
stigred oferoight ah a@bie@GeriBrA00.7 S Q3A0 Adubie TSR0 AR 83R8Ger) is
removed from the reaction mixture under reduced pressure. Toluene (30 mL) is added to the
residue and the mixture filtered, and the residue is washed with additional toluene (30 mL).
Solvent is removed under reduced pressure from the mixture and hexane is added then
removed by vacuum. Hexane is again added, the resulting slurry is filtered and the product is

washed with pentane to give the desired product as a pale yellow powder. Yield is 45 percent,
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m. dry ether) is added slowy using a syringe over a
period of 4-5 mnutes. After the addition is

w@oooplogtoes the mixture is warned to 0 C and coPCT/De®d6/035082

unti | analysis by thin |layer chromatography indicates

subst L al conpletlon has occurred. The reaction is

quenc Sy B 84 (éwfﬁd'ﬂﬂﬂ l6debtbletSI\B}®qae{7ws(rrNHi}ﬁts 6H), 6.6
h r F. MAth

(ﬂa@lnme’as 31'-16 @4 m )ﬁ-ﬁ‘ 3%\[35%313‘9 Slg%teethllﬁ)? Z&S ggglz 0 (S 3H), 1.8 (S,

hen wash
ﬁﬂésdzt(d ?fH)t t é(‘béH%addZ @xm)ppe@s 8D, 900V LaH), vader3meduced
pressure The crude product obtained is a yellow oil
%% percent) and used w thout further

i"inple aHP@ﬁlm,d)\I [%fbls(hﬂﬂmeth)l':ethyl)phenyl] a~[2,4, 6-trlmethyll?1 elnyl ~6-(1-
bbilcRacfeib} Rt BREA ELIM ARSI b ik Gidokge ™ P
- 2-pyridi nenmet hanam nat®{@-)-xN , KN2]dichloride A
glass jar is charged 10 wth 1.77 mol of the i gand

fromstep a) above diss in 30 nL hexane. To this
solution is added 1. 77 BuLi (2.5 M solution
i n_hexanes) by syringg S so onis stirred for
0.5 hour, the h enov t/0 e added, and then
1.77 nnDI of so&fg%gﬁén4 I 3 adde ar is capped
wWith an air-cool ed Ngondense i e mxture is
heated at reflux f bout duct was
not isol ated. 15 2 h

N-[ 2, 6-bi s(1-nethyl nylLl - 2, 4, 6-trinmet hyl ph
gnyf] 6- kpgenyl d ﬁ%b%hbp% él ! P

) %)D&Nhﬂlmﬁmi[(tl ﬁflﬁ‘@ﬁlﬁﬁlﬁﬂ %@MMPW%B%% oromc ac1d
&é gHg? SRR Ii? 2@%@?’ BgariR lemql) ars dispolesy its 2000Led damasked

ElmQ/NKQ{IOThmﬁﬁhs( ol uti
CLH g eﬁ o etlher) | 5]‘; a?ded?fa aqgugn)\é?%)lﬁg&e (g%(gm?%gfl 6Sbromo-2 (9 6-

BRIPRY, R%‘@“Yr’ﬁlwew ing (Extl; stepeld, B89z Al Gphinolant Insidbb®ndry box 1 g
(OSERIEAL Ifhefrak 1 s .and, .di.et hyl
RPN L LR
"PRERTC dhe iR i temoed) frranie (8 tox g chiargediidtettic No pired reactor.
The Diphkiic s’zbnﬁ!l h iy [ d~th Si
e o ok ReigPratel ek kRO U W) e paling o
PIRBTOE 2 & oFgtaisarhases epamted, the pedul ryer iXvished #tH toluene (3

xrﬁ)iﬂ[)eaﬂdstheac@%glea GFng% gxtl:a%{m\ e wasgéél \gﬁr led{&?{ Zg&(’;ﬂg arltdsﬁié

agai n_added, the resulting urry
BFTERQs- Adter spmeving thmvphtqgemdamdmd giessarel he rd@I%dnt Bght yellow

h Y|eI |s 45 ercent.
e B8 B Bl e BT S ey iR 8o 72
8r.cﬂllt(fépl‘11_21-\944°(7 4-7.6 (nultl pI ets, 2H), 6 8-7.

(3 mél ) B p ﬁhne?r}%hangmgn 'et{}s(f hy?e?l@p(hgnylémz is 0
tl(lgxethgmplgepyl] b-@- l(aphthanlenyl) The imine, 6-Naphthyl-2-[(2,6-
diisopropylphenyl)iminoJpyridine (2.0g, 5 mmol) is magnetically stirred as a slurry in 60-70
mlL of dry ether under a nitrogen atmosphere at ambient temperature. An ether solution of
mesityl lithium (1.28g, 10 mmol in about 25 ml, dry ether) is added slowly using a syringe
over a period of 4-5 minutes. The reaction mixture is stirred overnight, then quenched by the
careful, slow addition of 1N NH,Cl1 (10 mL). The mixture is diluted with more ether, washed

2 times with brine, then dried over Na,80,, filtered and stripped of solvent under reduced
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d, 34, 1.2 (d, 3H), 1.0 (s,

3H), 1.4 (d, 3H), 1.4 (
0.4 (d, 311). 5 Exanple 3 Haf nium

3H), 0.70 (s, 311),

WO b3 B4bi s( 1- met hyl et hyl ) phenyl | -a-[ 2, 4, 6- t r POBUR30DEBZ5082

enyl | - 6- (1- napht hanl enyl - x- C2)

i He Lnato. (2-)-icN , KN2]dichloride H3C
R TR R AT iqnrh 1509 48 oS o) and wsed without
@Wﬁﬁbﬂtﬂfwﬁ@v [ (2, 6-diisopropyl phenyl)i m no] pyridi ne
Napht 0ni cid (54.5 g, 316 mmol) and Na2CO3
( 82. 9 % l,x—ﬂ'?lggmf‘rﬁ\r%ﬁ'}é'glrsgglﬂftggs&vaﬂhqﬂﬁﬂ@-EE?@-tﬂmeiﬁylphenyl]-ﬁ-(l-
dejubardenyl-k0C°] 2ipyrafih i dimRminatd [ 25). 9! Wik Qi s.2dded .
bRrddblens, sql . uki on (500 i) o¥ 6= br oo s" pHidg A glass jar is
diII ;ogsr opy/l p“l%?(wi)?? ilﬁeﬁ‘igﬁ’élﬁﬂn} Hehd disexdvediip 3¢ tkolodne. TOhis

lutRn@s avided 3.76 sl fa-BiLi 7. R .86 ). of
4 ! oheny (2 S e S @ gotution

. ' i phenyl phosphi ne) pal I adi u
{Sﬁjé%ﬁﬁf&%?o%e 38’3—:’ ds TV sl A@éanerwéedsmdmhd rotulting bi &R
Vashed wiiehakaye. o r@08ing HA%E86id 01 N2, pur ged
sroﬁg%rtﬁ&r (s addDe @i phasin% sol ut ildolg}el(agsgé\;?egé %E‘EP%‘%%W@@I of
an a4 1584955, Thparisccapped with ah airApoled refl@otdnt¢hsérQnd Fhe mixture is
heatednatreflpefaibsnel hdyhe or gani ¢ phase is separated, the
aqueous | ayer is washed with toluene (3 x 75 nL), and

t he conmbi ned organic extracts are washed with H20 (3 x
F2Q6hpid § T, (MR, 6-BNAL ter renoving the
"\’{'Ol‘ﬁ‘tw es unge[r ?Qd_ucgdm %@rigssuJ P@I,le"tyh?é"ﬁé‘s%frf'ﬁﬁflylph@wﬂ-ﬁ-(l-
Va1 iaiendt-Ci)s2-puridinpmerhonsaningior @34, iNZ Rk ety T oM

nmet hanol to give a yell,ow solid. Yield is 109 g, 87.2

percent; np 142-144 C. % b) 2-pyridi nenet hanam ne,
enyl]-a-[2, 4, 6-
hanl enyl) The im ne,

trinmethyl)phenyl]-6-(1-
6- Napht hyl - 2-[ (2, 6- _di.i
(2.0g, 5 mol) is fet i sti\rred as a slurry in
60-70 nlL of drid@tH@er un ‘ ogen at nosphere at
anbi ent tenperature lAn § 5 i 0

l'ithium (1.28g, 10 o ether) is
added sl ow y using 25 ofiod of 4-5
m nutes. The reacti Of gﬁ( ed overni ght,

t hen quenched by the 3G

NH4 . The mxture is diluted wth nore ether,
was Sg%l gh%go%‘}nggc-[w PFF ichexamplednstelr ¢)e bl bmanl MAZSDIBr (3.5

equivileets cHi0 Bhalusibi indReEy] ofheS @ A48 reduced 32 WO
20%%/ o:?gosaz mpbjékg‘g‘? eé‘?‘gg‘ﬁ eSpi e guxture

; 37944 PCT/ US
S‘%‘?@ éﬁ%ﬂlg‘gﬁ‘f A Srpergiugs. cYokvestlidleeng hexzhegand W tlpe EGE
relanwbdlfmaﬂthg\kda&thix&lw‘ﬁlH&r RLd ShSat] 25:..C) ju
redidlicla2a g;ebl S 151’1%%3;4?? hy Iri phe rFSF-.a- ?Q?fﬁﬂeéémﬂ’éﬁ%ﬁ.ﬁﬁthe
eny|a]ﬂ_ 6" _(“i- 1§ ¥ : él#y‘ps.ld@le@agnesmm salts) is washed with additional
tolugne(§0 inflh. NSURRINE RABvER LRk Radced B;e%uél}lrzo]ng s Igcl)rr?lgilln%qtolﬁene

S0 ltigss djhar LS
1 and hexane 1s added, then removed under reduced pressure. Hexane is again added

and the resulting slurry is filtered. The resulting solid material is dissolved in benzene
refiltered, dried under reduced pressure, and washed with pentane to give the desired product
as a bright yellow powder Yield is 56 percent.

1

HNMR (C¢Dg): & 8.6 (d, 1H), 8.25 (d, 1H), 7.8 (d, 1H), 7.7 (m, 1H), 7.5 (d, 1H), 7.3
(m, 2H), 7.2 (multiplets, 2H), 7.1 (m, 1H), 6.8 (1, 1H), 6.5-6.7 (multiplets, 3H), 6.4 (d, 1H)
3.8 (septet, 1H), 3.4 (septet, 1H), 2.1 (s, 3H), 2.0 (s, 3H), 1.8 (s,3H), 1.4 (d,3H), 1.3 (d 3H)
1.2 (d,3H), 1.1 (s, 3H), 0.70 (s, 3H), 0.4 (d, 3H).
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5 charged with 4.76 mmol of the ligand fromstep b)
di ssolved in 30 nL toluene. To this solution is added

W@ 2006/08198d of n-BuLi (2.5 M solution in hexaneBQT/$2006/035082

syringe. This solution is stirred for 0.5 hour.
Tol uene i s renoved, hexane added and the resulting
brown solid washed with hexane. The resulting brown

Gbingla d , . f soljd
ol S o
CEPRRIh oL ) 2P idipranethavamimate ©-)-@F', kNS itk Ryl

reflux for about 1 hour —fxanple 4 Hafnium

[N-]2, 6-bis(1- rrethylet , trimet hyl ph
enyl)-6-(1- naphthanle )

-2-pyridi neneth to ( i X rethyl H3C O
- CH3 I—BC(I—BC)@%@?@HN CH BCy2ASY0  CH3 CH3

15 To the cool ed rea 7on}nixtur-_~ K& e 3, step

c), 11.2 mol of Me
solution in diethyl 5
resulting mxture st & cov+rn|ght ¢~ anbi ent

tenperature. Sol vent fd?uene(cﬂgganes and di et hyl
et her) renoved fromthe reaction m xture under

redu ;@@d 'M’é%,étﬁ"eopWmﬂpﬁmnﬁla(nﬁﬁ))wgik@prb?lﬂﬁdymet df.&lg-naphthyl)_
i re t he resi due
ﬁﬁﬁgnei?ﬁ?#‘?%{‘%srﬂ%ﬁtﬂ&zz TG ieondleniinar ravivepiing, seo
189298, §-6 nsml»/@magn@calmmmawwefy in golg aﬂi dm{%ﬁe‘iﬁé& Snder a
soluti o Xxane 1 s
ﬁl&?@hta%sg%g% Ie%%}é (Il)Jln er(’fr2 é%‘)@{:"é’alpg?né%%thwgl (1128 §¢pd iwgol in 25
%W%ﬁhe added nldwtytmmg esytitge 5ger3|p|bhﬁc5cbéofl435 %ml A§HePe addifon is
er ol ved in benzene,
?%ﬁéigﬁmg{ﬁ ed un ee“? q?eé%t?g 5‘&?@%@@ &nd the ereopie et
applyte gmpgmmnegmnélhhﬁt Hrpe
&fgdak g/nﬁ%ﬁ -eld cr o tSa d;%zprhggnt )qg%&k f&%l?}%%%gg&%@p tion
h§ rejpa IE eac-ylog IS(qé}encm:qs by the qargfi, slow hjidition
O'f 15 NHCl (l.llﬂ)n;lL)7 TBe mf; Mre &hihlutea with (94 dchR 2R Ge o%nw éaz/ 41'1Washed

[tiplet
t‘vgk Wr“tﬁ))brme grlgé él\gaémtﬁlterfaband gt“rl(gpm‘l %Q%gq?lt 15111169 redgeed piessure.
mppud@ PGS pbidikd ash Bick fed oagﬁ 92 &. tﬂeoﬁéi*ma@i‘e%& =2 %Z)E) 4 X spd

“g‘ﬁ;’“t f%‘#e\%/ﬁg %&6‘??%’37(134411 ésc’:’T/ US2006/ 035082 Corrpar ative

A Hafbii24N-(2,6- dusoprop lphenylamldo)-o-lsopropfrlfhe(\lyl metha'yi-g-&ﬁaﬂy

6-hi s et hyl ) phenyl']
Hﬂit%)zrl) PI“ éﬁﬁ"ﬁﬁ?ﬂé}ﬁw higri ghaspypr iscthareerewiias s9inmd! 6f the
ligahd)frotdNstep 2§ N&ES 8L By hi%l%%hﬁs solution is added 8.98 mmol of #-
BuLi (2.5 M solution in hexanes) by syringe. This solution is stirred for 1 hour, then 8.89

‘rlnge and the

mmol of solid HfCl, are added. The Jar is capped with an air-cooled reflux condenser and the
mixture is heated at reflux for 1 hour.

©) 2-[N—(2,6—diisopropylphenylamido)~o~isopropylphenyl-methyl]-6—(2-T1-1-
naphthyl)-pyridylhafaium(IV) dimethyl After cooling the reaction mixture from step b),
31.1 mmol of MeMgBr (3.5 equivalents, 3.0 M solution in diethyl ether) are added by syringe
and the resulting mixture stirred overnight at ambient temperature. Solvent (toluene, hexanes
and diethyl ether) is removed from the reaction mixture using a vacuum system attached to the
drybox. Toluene (30 mL) is added to the residue and the mixture filtered, and the residue
(magnesium salts) is washed with additional toluene (30 mL). Solvent is removed by vacuum
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(HBO2HC CH NNO H (H3CQ2HC (CH3)2 5 a)
2-[N-(2, 6-diisopropyl phenyl am no) - o-i sopr opyl phenyl net

wWhgiopA89¢4 - napht hyl ) - pyridine. The im ne, PCT/US2006/035082

6- (1-napht hyl)-2-[(2, 6-dii sopropyl phenyl )imno] pyridin
&rof th&Xom s magnetically

Stol rt?egdp i%n eg%slﬁ&e Sgﬁmﬁg{l gﬁﬂgéanﬁﬁ Bley Fly;n é‘ftmfé’ﬁ‘? bindhenura. Hexane
i agris g andrﬂspéseltﬁg sibfty Btiefed 204 fb

@ne'd%&;%ﬁgp Lahenyl, Li tmm (1. eZlg, b%gmmfhed i ithpentage to give
dr ‘%ﬁ 'S aﬁa%av%q Y%y using a syringe over a

s e N e o B
e organi ¢ "9‘*2’&1‘ B‘}"‘ﬁ?@w) WY es¥ildimdthydui d

chr omat ogr aphy (HPLC) t eck for conplete
consunption of starti al . The remai nder of
the reaction is guench t he ef ul, slow addition
of I'N NHAC (10 oy pdhe urg [ ed wth nore
ether and the or(g r??c | ayey a(I'v%\&al f@ ith brine,
dried (Na2SO4), filtetred, Nands i 50l vent
under reduced press 15\<Fh & /prpduct obt ai ned
as a thick red oil g; t'-- S ield = 2.87
g) is used wthout f or pprificat b)

rd :
2-[N-(2, 6-diisopropyl p3néf’1y anan),- o- i sopr opyl phenyl -
t hyl ] yl ) -pyridyl haf ni un(1V)
di ch|%hr%|réa§“%‘ °g‘1“8’§‘§“4o 03 ofuparg ‘&r@@r@ syiistahtizgdly8epentat bxcefting that 2-

[{VK(@,6- dusijd;ﬂm@hrﬁfh@f:b-ﬁ}thﬁgl%%gtn\é&&l] 6r(f1 39 l‘glbrl)t@mﬁﬂne( @regared by

J0.: sol.uti dded
‘%%2 o‘F&’ﬁh N 612@%%\‘118% )-2lj2-&gHiontgeyipimy Bingd [pgridare vith 2-

nettiyiphentyl fidiund i diethylethi§ R 1o wit HEy, Of solid H Q4 are
added. The jar is capped with an al - cool ed refl ux

condenser and the mxture is heated at reflux for 1

HamhrReaei)or Polymerization Condition.
gém? di i sopropyl phenyfam do) - o-i sopr opyl phenyl -
t hyI T QZ“}“?“SIMG ﬂaﬁh‘ttﬁym)acgyputwbmaﬂmd unfred/)acdetéﬂet MI

tAfnless sted Bltbdevelsh | 5t
stAfnlesy s t els ﬁtBl&?l?a?c?h er{e&ao& '\ijlg ?m olog? © e og mfﬁfﬁi gyllfh a large

opﬁceéog?rﬁyipmg t"f‘h‘-f‘?’ )Whéﬁh@nmddi‘éhb ﬂggct@y:bntmgelnaiwé LRRinless steel

Orf:sinkr ! TROcORtakleH Righ
tcht&? %gér at ure. Sols\e/“, gﬁ%& {Ota?a g¥ glrowﬁ tgﬁ’ﬁg‘dpee‘f%wner and

@5 RuEged Stiviiepeen. oMl thmuqalsalséd bﬂpd‘ryxﬂérii&t@)n%‘i |c5\t915§ makeup
a6 RGP gt he box Tol uene )
#3 add e%ly%&g t higénrcggﬁgjg’etg %ﬁl a't "ﬁlé’ th?F ePopYlpnsraag solygay mixed
alities HeoppcfB” avartetdnen Erxaaliols) ClictieIherbMbitbhe, are passed

hesddh b I Sol vent is renoved by

O s, MG bihe Tobion, e S0 5o50%E 2 Mriiriog feectan

(Q5BYAaRde fromtinglshydi Cirpwationadinbgsanehjdo dg%ﬁ deds aﬁelﬁ%@ed
I, S.agai n added and the

thfoglg%y??%}lgxﬁ‘ﬁ? PHmlmlaleésﬁprf%éan&ng t he product washed

wi t iThsertoalaee is @ocg}ed/te 25rQbefdrsbddatl, P Wkt 86k hiVLd
allE%l‘iﬂlwé:i ftydrogen (using a calibrated 50 mL shot tank and a differential pressure in the shot
tank of 0.41MPa), followed by 286g of propylene using a micro-motion flowmeter. The
reactor is then brought to 90°C before addition of catalyst composition.
The metal complex (catalyst) (1.0 umole) is dissolved in 5 ml toluene. The metal
complex and hexane solutions of activator and tertiary component are handled in an inert

glovebox, mixed together in a vial, drawn into a syringe and pressure transferred into the

35



10

15

20

25

30

35

Conpar ati ve B Haf ni um
[N-[2, 6-bis(1l-nethylethyl)phenyl]-a-[2-(nmethyl)phenyl]

W0 8600/0379%4 napht hanl enyl - x- C) - 2- pyri di nenmet hanB@i/n81006/035082

(2-)-iN, KN2]dinethyl g CH3 (H3CQ2HC CH NN f
t dit f
(ckﬁ@t%mté!nk( %)iszfollg-\g dtbaﬁagngl?slo t geg%lastlléﬁ g%%gg*bg pavgtalyst used is

Comparative A are su
2feng-chain alkyl ammonium borate of approximate stoichiometry equal to

% )onethlphenlmsthl
- }% %(g%tﬁ‘%jﬁil? pyr |uc]fP %gq{ﬁ})@&g]}\grapww)m%ﬁ\([@é) o"fhettdnﬁary
F?ﬁlmlent used is tri(l-pmpyl)alummm dified methylal _[PT™
frohloBRBLAY s 7] H&ﬁ 0l 7 %0 lrlg plifle Shany P3ae EMAQ TP aypilable
° 2 %rrffl‘i"’ T ca¢aéq1m1 textiar donipenent) of
8¢30e Thoslton takk @Z!pﬂessurﬁ&i wiih ReaeteteP

Cangid aﬁo‘ihzck? 01%1¥ mer i zat | onslgr?e condu%&ggﬁ{erﬁgag{& gressufe pd the
contro » thp reagian dipthyregetion exptlagm Iaeégressuaeirop are
monitpe¢detireugtontihée fE@.ctDﬁtr@lhtlrh@aCt or. The bottom of the

r eact fitted with a large 15 orifice bottom dunp
val v e‘gHEte]r Il%élﬂ RS RObaRerizpfion, t@%é&“@t@f Betpek theirqcior preEsui:e is

lgt:raasndi sk4 BiPe elithadnd |tl§beJ0ttoﬁ{ rdﬁmﬁ %ﬂfé’itweéﬁ%d (‘}lﬁt% a\r!t%g%aecg)ﬁ gontents to

own tank t oth
4"3’(9%@9%(1{1 vgfsglo \S@F Gt arg pxrqdﬂ@@éﬁqys dIplagérbimiadat 1sood S@eke the

S‘Obaenmmb\yzp@ﬁﬂea atdr@iBhtO rI‘hf: %ﬁy? Eﬁ%eg’%ﬁ%&?ed tga%?cruggl OtVQI{ %vllllgre they

u cal ums
‘]{%r i(;)eﬁ g(h LJS ng?ﬂ VG topsmeyd anyaleaiming s¢ivepAfehd Mys cooled
tawablestibiRpe4ta1a) tHX ¥R Bie gréﬁlﬁﬁgﬁ eﬁm?'a%al ne. ) or toluene,

are passed 20 through 2 col umms ¥ st cont ai ni ng.
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C. Results are reported in Tables 1-5. Table 1 Batch
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Press Yield Efficiency Tc Tm Run Cat. C kPa kg of f Hf
CCMv MWMM1 A A 2.8 253 52.4 294 105.5 153.2 229,000
2.22 1 Ex.2 5.97 384 60.6 340 104.9 150.9 85, 300 2.14
2 Ex. 4 0.68 145 17.8 100 107.4 157.3 68,200 2.26
Tabl e 2 Conti nuous Propyl ene Pol ynmerization Conditions
Tenp. Prod. Solt'. Flow C3 Flow H2 Flow cony eff. Run
Cat. C kg/h kg/hr kg/h sccm%k / H B B 100 2.5 11.9
4.5 13.9 50.3 600 3 Ex.2 100 2.3 11.9 4.5 14.0 50.5
546 4 Ex.2 122 1.9 10.6 3.2 0.7 59.3 89 20 Table 3
Conti nuous Propyl ene Honopol yner Properties MR
Density Viscosity AHf Cryst. Run (dg/mn) k cnB c oise
J/ % Mv Mh PDI B 9.4 0.9027 - 99.5 60.3 214,000 59,9
00 3.6 3 180.0 - - 98.8 59.9 107,000 13,000 8.2 4 -
0.8985 3, 111 37

38



WO 2007/ 037944 PCT/ US2006/ 035082 Tabl e 4 Conti nuous
Propyl ene/ Et hyl ene Copol yneri zation Conditions 105 C
woe@do3Bad t' . Flow C3 Fl ow C2 Fl ow HZ Fl ow conRCT/US2006/035082
efficiency Run Cat. kg/h kg/hr kg/h kg/h sccm %k /
H CA 2.0 10.5 3.2 0.14 57.2 61.4 243 DA 21"
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88.4 60.2 277 G A 2.2 0.27 143.6 60.8 313 5 Ex.2 2.1
10.6 0.18 32.1 60.8 254 6 Ex.2 58.7 60.1 255 7 Ex.4
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é@éﬁﬂ@sz 1. A netal conplex corresponding to the
formil a:  Hfet& oﬁng {HeMorinftd; CH3 H CH3
CH(CHB)2 H N HF N O OB PX X X (H3C) 2HC or
UBQZH:(fm Ub) rein, Xlsanaqﬁmc I gaids

group; a ﬁﬁ@ nes
oAt i

and cog

N CHg
vl - CH(CH),
X\
X
(H;C),HC or (H;C),HC
(a) (Ib)

wherein, X is an anionic ligand group; and
covalent bonids are represented by lines and coordination interactions are represented

by arrows.

2. A metal complex according to claim 1 wherein X each occurrence is chloro,

methyl, n-butyl, benzyl, or tri(methyl)silylmethyl.

3. An addition polymerization process wherein one or more olefin monomers
are contacted with a catalyst composition under polymerization conditions, characterized in

that the cafalyst composition comprises a metal complex according to claim 1 and a

cocatalyst.
4. A process according to claim 3 which is a solution polymerization process.
5. A process according to claim 4 wherein propylene and ethylene are

copolymerized, ot propylene, ethylene, and one or more monomers selected from the group
consisting of 1-octene, 4-methyl-1-pentene, ethylidene norbornene, 2,4-hexadiene, and 1-
butene are copolymerized at a temperature from 100 to 130°C, a pressure from 100 kPa to 10
MPa, and a hydrogen partial pressure from 25 to 500 kPa.

6. A process wherein propylene and ethylene are copolymerized at a
temperature from 100 to 130°C, a pressure from 100 kPa to 10 MPa, and a
propylene/hydrogen flow ratio (g propylene/hr:g Hy/hr) from 5000 to 50,000 in the presence

of a catalyst comprising a Group 4 metal to prepare a propylene/ethylene copolymer having a
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by arrows. 2. A netal conplex according to claim1l

wherein X each occurrence is chloro, nethyl, n-butyl,
whewzps794or tri(nmethyl)silylnmethyl. 10 3. An apdi/UB2906/035082

pol ymeri zati on process wherein one or nore olefin

nononers are contacted with a catal yst conposition
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propyl ene/ hydrogen flow ratio (g propyl ene/hr:g H2/ hr)
from5000 to 50,000 jn the presence aof a ga st
conpBi si ng* HOTFHIFGOAMELR iy Vs grogylgne and etthgfef\‘/e are

c%ﬁ%ﬁﬂérﬁéﬂt%& cE@e GORALY FEI05TA Y iph@sude #6n 1) kPa to 10 MPa, and a
007/ 037944 PCT/ US2006/ 035082 __Mwv from 50,

000 to
proswlenmiyydrogenip wratior(s piopylene/hy e/ hrfrene A0ty S9-PYHP grepats 2
pkRDyRnd8ByleRTop &Y HBRRg £ M B8t 55000003 08,0001 @ MAEMEERSm 2.0 to
an’isotactici été(ger cent min) of at |east 90, and a B-

3\ak density Gem 9.5 886, oethydenp contery figpiclste 13 paigei aRdsofasticity
(St YhR 16EY3 PAAR -G Bhd1 64 byl @ne are

copol yneri zed at a tenperature from 100 to 130C, a
pressure from 100 kPa to 10 MPa, and a

propyl ene/NydrageRo i S1aid EwhdeiR pRBYILEEH RinyBndlaé hr )
from5000 to 50,000 tO prepare a pr opél ene/ et hyl ene
q

coppuheyived attadernprgatere Kwof 106 ta HY7©e@ressira BomdoQkPago MMHg, and 2
pté({pgy[l}'l%tﬁ}%r 1 ﬂ%@’rat r(gﬁ}[bé&l‘él)(e/ﬁr%%ﬂg) £ sb6d 8 _5&850 toPlepare a

ont ent to 15 percent, an isotacticCity

pidpylepeetbdene qonylymér having e ¥br from 50,804 tof 108,640 R 8 Mw/MBtr¢m g:0 to

d - 0 . : - o
I Rl B P, ok it b, AR REREE, g sty
(pereent moy) of striesi Be dHsafrona 21 i glgaandrad3-Falenfrdd 0.0¢ & LG5C,
a pressure from100 kPa to 10 MPa, and a
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from19000 A prop@e@ddhyilane popmiyaree havirdgh Mwdpp £hHe)0a0 hid,@0ea

iR 50528 1 Bt PR P il oh b B IS
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11. A propylene/ethylene copolymer having a Mw from 50,000 to 150,000, a
Mw/Mn from 2.0 to 10, a density from 0.860 to 0.885, an ethylene content from 5 to 15
percent, an isotacticity (percent mm) of at least 90, AH; from 25 to 55 j/g; and a B-value from
1.03 to 1.09.
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to 1.09. 9. A process according to claim®6 wherein
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pr opyken e/ﬁhprogylmleﬂw)em sapaly5e0@ving ad\dw (ot 10000 te b’ﬁk(@oaa

VRETGSRART D1, N SPRIL VIR B350 ol Lo 30,9901
perc@Bantispt@tigigH(peraent etnf) pf atrlenstcBneralat B-valogfrdm tl §4 191.09.
percent, an isotacticity (percent mm of at |east 93,
zHf from25 to 55 j/g; and a B-value from1.04 to
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0.86Q,to 0, 885,. an e | en t ent
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PeserEa ispectiony (mefrenirniR Bt 1925571 MHislrem 23 toy # Poglue from
104869 0b0 0. 885, an ethylene content from?7 to 12
percent, an isotacticity (percent mm of at |east 93,
AHf from 25 to 55 j/g; and a B-value from 1.04 to
1.09. 10 14. A propyl ene/ethyl ene copol yner having a
Mv from 50,000 to 150,000; a M~ M1 from2.0 to 10; a
density from0.860 to 0.885; an ethylene content from
7 to 12 percent; an isotacticity (percent mm of at
| east 93; AHf from 25 to 55 j/g; and a B-value from
1.03 to 1.09. 15. A propyl ene/ et hyl ene copol yner
having a Mv from 50,000 to 150,000; a 15 MwvW Wh from
2.0 to 10; a density from0.860 to 0.885; an ethyl ene
content from?7 to 12 percent; an isotacticity
(percent nmm of at least 93; OHf from?29 to 52 j/g;
and a B-value from 1.04 to 1.09. 42
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