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BLOCK COPOLYMERS VI A POLYMERI ZABLE SHUTTLI NG AGENT

Cross Reference Statenent This application cIa)Mﬁm"

benefit of U S. Provisional Application No. 60 I ”Mm”"l’/””ﬂ”m

544, filed 5 Septenber 15, 2005. Background of th@sg;se.

I nvention The present invention relates to a process

for polynerizing a nonomer or mxtures of two or nore
CATAIACITEICL EFIN BLAGK WOPOUVRESRS] VL St vaer 2 g £ SRR Romnt

conononers, to forman interpolynmer product havin

uni que phyS|caI properties, to a process for preparing

Cross Refareh€r Sta¢reenpol yners, and to the resulting pol yner
pr £ I n_anoth P the invention relates to
Sept&ﬁ%%% SNV mﬁ}sé‘be"fa%ﬁf’f‘giﬁ Prowsieny BpHvaias No f0/Eirsiftied
d nents the inventive polynmers conprise two or

_EQREEQJﬁﬁyjm&LAH segnent s (blocks) and at | east one

br r characterized by a
ge ﬂfgﬁeﬁt lg‘%l ogrr?rl]atg%%q ppoc %’g’lg't'?‘?ﬂ? IGFIEETRr mixtures of two

or Mpfe HBABEIS SUCH B miErey pf)Qithylene caoqb (niey)rrmm:e caﬂ&oﬁﬁfsytﬂﬁdrhl(hn
b se ul ed in
mtertP 12;9&%&9&&\5‘}@ ddghub ?ﬁ‘vséﬁrﬂ? CF%IZU% §Brace syfsrhpnggnﬁ%qual} ngs,

. preparation o sol'l
mterpci)lylﬁgrs agodhegesuliing Polyapreodapis. ebtagotba] aspectt,dhﬂgyennon relates to the

articR¥ bfep@edBom MEse BbINBErs.
M e (e e

JPSTRERBIORS gj|seamyars (bl%&lfa) 284 pidpasicang brandbig citie, saelsbibdk bra@,__
chariitEeCys @hdalldS8BornthbhiRal @ﬁb‘cﬁsﬁﬁﬁ uf}%seogran%g‘!g? Qprgeeu%t %l

iles, such as profiles; bunpers an

°°p°351?:eﬁsaag§‘ B ﬁ@lylﬂgﬁcé)'lqngq QmpHpipg e pamecastisefully qvepidvad mdht; praiadltxon of

solidodrtiedds saqhRk meRitngS) fisms, Ble d8d &famP@b f Fﬁ[ﬂ:’
vent%%n &Ath %ne Qr nore 26%%§P3F§ Of sy %?%ofmhﬂ

t he
ProcessTs anlg age ursf% y gom ?%ﬁ’%dngé?lwplp adhfseveh égmp%qﬁgp%@@ﬁc blends,
and kthg\;md skt The @dstylm BodoBtas ustdig R rhefEdturt YRRBmPbieHE kil €
; I rQperties ared to random
autofx:%}%J %@ yspfglr s %ﬁ%g b},ugﬁeds Qnd pg&sapﬂggaé{g) friafeﬁlp.lé&ecmc cable
msul@@% px}me@eg aRpilcatlgmsy Bdands Qfmdlybletsacboﬁi‘il@ t§ BB Dvedidd with one or more
narulY M QORARTEEmUSEE) AiSoRled NG FAME (SEBS) have an

excellent © conbinatio resi stance and
el &idwes lopg heen knopa thap pejyakere @pmuymwﬂsocm@e afnaurksfeBave Buperior

. propefii@s @irdpared B rk#RBS A dipmerdlng %l&ééi E&J e\{;ﬂg Ulﬁ)r]]%v%ﬁgopo?ymers of

t her | astic elastoners (TP ave
Styrenp 6?5{}]?‘?3#’@%6 (SHSkand gygr P@nﬁ?‘b@éﬁ‘f@é ofgthe sagng&EBS() have an excellent

combiha@h 0Nkt 165ifMn0E dnd SREHERH @th@%&@%{:ﬂo ers K ﬂso i 11'1]1%{3 art.,
alliz bIe or gl assy bl ocks 1'n."the sanme po Yn

Gengggily @ﬁﬁ%%’a YfP%%k%?an%thﬁwpwmﬂaﬁeweﬂé’mmedvsugblampemes
due tommsestexuoe Bf “shE NP RIatbMbre: BMck ke Nt S SEAIBNLS m‘ieES tallizable
orla% XESS gennnst ate el astoneric character. X 15%

8 REI5 {1, 1g SAmePRYMED |AHAEIRSTaESs SR the Belaismperatareior PRt itTARgpition
tem}tehalrtmifphea&td sﬁg:hhﬁhabhb pmvm&m @mnmtef‘e@aﬁt%me%hg{act&r %ﬁ%hé?g

oni ¢ pol ynerization an
tgmp? gﬁ]t%rgbﬁ? gjv% F5.0e c?rg%ﬁ%%%ﬁ %‘{S ngmeg%ﬁp agfic behavior. Known methods
of prepafiog blqciatogd)lymert elnde :ﬁﬁinibqﬂﬁynﬁfxzaﬂﬁrﬁﬁa E:bxﬂ%(ljl@ﬂ Bdekadical
e : oner addition

poly &’9'@1% "Bol'y b dulilely, dioso g ‘?Se f Biepariae E‘BW&O@?‘@%&@Q%&G@H@MI
‘mongmygaddiggn \wﬁxmmﬂegzqtlhrato rélafive cbxﬁplbtﬁx&fssiﬂnh &he@imi ot s that can
be uéﬁﬁ@ efﬁﬁltob&lqﬁ sifth SrefhBhsBtd r\éﬁllyely Bl elg or exa%plee Xahy zlm?dmc

t he an
polymenzatlon of stvrene and butadiene to form a SBS type block copolymer, each polvmer chain

requires a stoichiometric amount of initiator and the resulting polymers have extremely narrow
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pol yneri zation of styrene and butadiene to forma SBS
type bl ock copol yner, each polyner chain 35 requires a
stoichionetric anmount of initiator and the resulting
pol ymers have extrenely narrow 1 ~~l~~~~ 1111 [1I1]
FEEEE TR 1l ~~~~ ~~~~ *@00002* nol ecul ar wei ght
distribution, MV Wh, preferably from1.0 to 1.3. That

- molepudar wejght cpistﬂwmn, M\W@)@kpreﬂezahmﬂ‘tm RO ® 1SUbBbER olv)her block

leugthéjé?gwb&?dtlall}’faﬁgdt&:%loRﬂclh %ﬁ’alba Qlfugl\?\lllc gl}Cﬁ:E%ﬂ{;% (ﬁgprpchas .cal

processes are relative HRHYF relatively
slow JEEBE & ROSTRTBIFF RS OnOmInY, amé notresidly hap@d aioBehetigation of o-olefins.

P OP¥XBsirgRL bR e @ated(&laﬂ: A% hotn ee\{lleguus ! & gz}etﬁgg? g%rgrmat1on

have stated that certain Elhom)gen gous COBF
catalysty b yssdiojpapare polymera bapings substeanbidiyiblod:-lie” premey 1§
Suppﬁﬂdxdgmﬁilﬁtrmyal Bk ﬂ%%%@p}ah?ﬁ e xgl!lp%: |6¥ %onguctm shLucture

i % sSuppr essi ng hai n-trans _
POIYIBGIARABPIOSEE Tbike atfsﬁ}ce ebacahpin Eranssyy agf@hdld@t 4 sufficidnly low temperature

. such ﬂﬁ{ c)hﬁﬁ&ﬂaﬂs@ér |b9 B-hPdrde 88Sinktidbn loh gtha%tﬂf} E‘%:fsﬁ:&fn%ce%ses Is &8s rrxtgﬂlv

elimi ‘ﬂﬁfﬁr nt _.and at a sufficien
‘g‘i}% gsu P‘H“?fiséh%slﬂ%‘fenw agglifigpcnt fifercal tavomet baupled with

high oztnhermomhﬁ saidits ARG i€ ForR#tRA 88 fAPmdrShAmS SubALd ¥ segments of
uch conditions, the sequent o3

m nat ed
dlffereat JRquoer c&ate%gl g?vg ?ﬁamﬂlsﬁgﬁgcfhsca@b/atmoggoswopmg @rola¢seds are

reviepehineCaieqrHusas, aadReindre if Sssehd Chdhy, f10¢ ﬁ@,t4lofb39f2’>§)geddz‘)a£s§vel
asU@ﬁVﬂoGQ ﬁg@ences or segnments of different nono
ten? veral exanples of such catalyst

C oﬁpgymtaggmslyamdh prrooases ﬁa@ﬁreﬂfe@xenﬁ@ Yoo a&lﬁ(m@@% festit in the

TO ain C.I' Lt 1
T T T
In adgijtig hearauireroent of iplatieldbw proose saperafues Hﬁt&x%h%@tﬂz@x@ﬁﬁ h@feases

e prHRELQ BFhatidtll At ol Felsls Jdib i Gor iDL 0duct i on of
e Py yg%ﬁg ol yrrlgr gll{rﬁéglrga%ngﬁ/g?ca mlflp ¢l rpligpation.

MorgRRge i ot SRR b RG22 o5 GurpRan o ach rdsprogecioyrartypd,
therefcﬁtﬂthb e Rbeedd redu@h Alprdd@lidén lop%’f]%l‘ﬂﬂeg e of ?e?lgnrt% tfll%eél but

g conver.si on |ncr eases rocess o
ma’“&‘& cleniniading awakish For geer gégrmaﬁmf@@erraﬁwammmmmmmly

termmmtpdl Bt &tdesnally uYBioRIGHE rresuftlhg inGRY e Qf%ﬁﬂ&%tavﬁfg inferior

ed for formation of each respective po

'pOIY?gﬁ’mpeéﬁs therefore the entire process resul ts in

pr dokuct bfverigh m@fal alkpe ool SncDJthe? Sﬁﬁg%ﬂﬁcﬁ A ds %?cﬁo éeﬁ a1 chain

effi-cien uality. For exanpl e
trans% Ikog;ﬁl!e pt g acl:ne \g‘%‘tﬁn Qﬁt[ rlaﬁtlo’nfrléwal{ ]G}ogp}n the art. In

addl’chr lmsﬂm_c[vgdo poblpyreuch bemgens raiadcwmﬂafmmd aﬂ&'l%omﬁ(ﬁﬁ&g d ng

ds.h f
scavérrjlrgeor%3 gx?ats F%‘é&}%ﬁ mn Jlefgl p%ErmgrézraaV 0 M go ﬁa §000)

the usgnf certafnealungiom g@hcdkscorr@o}mhs asss:hhy timRfeipent@ s d’e‘lﬁ&hﬁlon with certain
b LR Rhe & ain growth in olefm
P, A o il FLE S Rcpyheftnie; fpuisine man
quangirgof pabysmer fractioss ¢entaimingtboth évppkigyang utahlcccﬁma sugielss. In Liv and
Rytte2 REdnR|dc¥ia AR AHEH @Mﬁai’)kﬁ? y vengers or
as cocatg %/gts In olefin p%?@gﬁlaiqg?masemmggw :
26303530039 mggurepiof gthyIpGOOY 1-hedvae werepcﬂ‘frmerlzed bya
smﬂﬁ?ﬁi‘afa@lstﬂ:oﬁbé&'iﬂoﬁ 'é@ﬂtﬁlﬁlha!n!ﬂé{hﬁﬁfﬁmﬁﬁrbqg’m Bnsl el L ADR E[
ferlg ts in conbination with certain palrted zirconécene
releTHEE Ao SHPBTZEY B 8ritrag sidievin e fpldwemopydr érvme citations
omitted)xt ur es contai ning small quantities of polyner
fractions containing both isotactic and atactic chain
segnents. In Liu and
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30 Rytter, Macronol ecul ar Rapid Comm, 22, 952-956
(2001) and Bruaseth and Rytter, Macronol ecul es,

36, 3026- 3034 (2003) m xtures of ethylene and |-hexene
were polynerized by a _ simlar catalyst conposition
containing trinethylalumnumchain transfer agent. In

th e theathorss ri zed the
pr %l%ﬂ%l?ﬁso U Iggs?nlsn B §AOVbq W%@“%&% T 428 §frsed to control

polymeir midrosmeiure ofdvetaba)dies Bave bkoti mfoﬁﬁedbméﬁeb&krﬂlﬁﬁ@tﬂﬁ%v mixing
aV|o can u
Fwo I]}({:gl(gatr%ltg ?elg%o mpjy kr}é{r;g%%%o?%bsv r ucat% Feom 8’\9@ Faé"f “ﬁ’dﬁ?‘é?aﬁé‘i}%me
Polye@@mqwqﬁeqﬁf@rpwéd& @blyethére wéh pralagerend habdmOEhs® BinlidXli MWD daWee
b Io) a S wer
0 tauEE% Wgs}]lra]e?%%ﬂggtug 1%! i %%_'E W ‘Pol‘%m[ i, %8\)1% b%?é H0RRne
develw;e@ﬁ cmeflplém@ﬁier M,l;pst ibgl\@@ h@u@ahwphpdbjnmdﬁﬂde aydual singO5wR

catalys®@ Sﬁ%xgﬁﬂmg@ﬂw Me/@ ﬂ&epeecog l?ggr@a % n of tt{e x%\gr% s gz 0 g n (j:LI 4 ?}f{Z m

- Etﬂﬂé%@@ﬁzH@é@gﬂ "é‘ﬁéél)z?acb/r@%fqomamd modleurv tatalyis© Sippbdnd on silica.

HellaWDlddeﬁﬁQeﬁi/ N Sol RBEY WJSGW&% (%’793 %ﬁhm(? \ Hgn'u Te gf ét— :

as exenpllfled by ethene

sts,
ﬂnd)%aé\bplij/iﬁgql}aﬁnéw #rlogre in gepolymerigation of ethene and 1 butene
Et (Ih]EHd)sﬁZIerzdoeﬁﬂanQn? irReki & deliethdidh Gebben @wo different sites,

for e%arpr Z%&%aéﬁ neg%&t %@%t 1)e a@%%]% glgegggl?crll@qsplgntﬁl@e been

issued, Jafgﬁas)e) fertpolyineslzationanptopere. Chicklet 407 PRA) &ZYF fakéa. %%w& Bfem.,
u ue .l rization of ethene an

7, AR Mo 0008, TSR Tiob A smte TROREAS PIYRRSTiA8ON B

homagénepust iwagicaiicamvctre teumions. tA s edd\ 6T 1§&aﬁnﬁcﬁﬂb@@§op§lbﬁe§§PP) £

o AR o RSESURL YRRl L EEBIBL STl L TE

comphisipe sreisgspécific 300 Imymmfn:aatacmﬁmofnﬂm wpfed TEU totlaidt. . By

: usmvga%maé)%ﬂcmre éq‘éospecg a 'é%d se%djféj gé%f%% QFT&@% )a%lﬁlch %. 1%8“’ t% c445

P°‘>’R§?H¥f§éﬁ@ PBb |squcﬁwampbhyne1(s-mb rodesieabiclbirasny (i-PP-b-s-PP)
&)ltdixﬁa@ n@ﬂe&ﬁ&hﬁ@iﬁ Y fobrRatiof\o
was g‘\% jg) opyI ohe OPP) atxgt ai?li@%ge&ﬁ?c&y%rrg%%gwas ro;(osedr_t,?,)mvolve the
exch TUREHEE shxa&&wew%bq WA d(fferqnpc%altaums Weasbybind Fivk dActa
Polyid, 50) 72-8D{ 1989)y usel B4 Ediffer&@OARPES o?f'xrlé&u@&nés%@ésg&%cfakl& syl R0ic)
rec rsor with a borate and

: f
supp R ey e 5 o ety BRI et BT, a8 eI pe of

sdlcaanpboﬁmeO&ﬂﬁérl beiw@erzthd LENHENHESE the cmﬂﬁsﬁ‘ chstefn o'céﬂlé@%(ll c

AT TN N
propeseda mbteaenibsl. exﬂ'lhtmtmfemﬂhan 8 MRahFér of @ @W&dg%ﬂrﬁér chiif from one type

f |
of nGUREGIN Afthel LB Al HARedH ORRS EltiBintion oAt mixtures of o

differghtfdreq-groncerdeal ”!]lte| chffesent eglysivvdfyrkatudidd idivitalAGlit regard to
th P%éﬁ ifferent types of

eir ﬁ’ toogg%eag&z (g‘gigﬁr%égl C?lzi%ge tg%gif}q% gg}b’é’& alcPYfz}or and then pairwise
with seamfdp thstf cepabilifseto smeyplb'm@a w[itb a sqereomedketructure They reported that

formRRh ¥RE AR QBymd 6y 2 RERR dfcdlak: ML Buletidl n
si-l4-ca- support,, alJn fanst e be%h K% he -

ster e%fég?tvé‘eé Peentingent gpania eﬁ"ate@tl Pplymesy etchangooatween ad Zr eangly25

cent@ga@aqgmlesdferéz’&tmcgms@i ned. Li'eber and Brintzinger
I\ﬁcrorml , 9192-9199 (2000)) have proposed a nore
de F"rﬂé@d&ﬁFféﬁ%{‘tq‘%}?s@ﬁheﬁé‘wntoh@r\taﬂ% yfieg pagkd @rcgrootmiertgralysts

to po@lehirEhixGiRa oNeth 164311 Q3 Gent bﬁﬂ(?epopct:d et Qe8P ﬁxﬂ%&cggﬂk hgual

occurs. They studied propene polynerization

catal yst m xtures of two different ansa-zirconocenes.
The different catalysts were first studied
individually with regard to
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their tendency toward al kyl - pol ynmeryl exchange with
the al kyl al um num activator and then pairwise 30 with
respect to their capability to produce polynmers with a
st ereobl ock structure. They reported that formation
of stereoblock pol ynmers by a m xture of zirconocene
different stereoselectivities is

site cccif’il tst cX) djg cﬁx aﬁtﬁ"“éf IP?%POéﬁ’ponpcgpwyxpr @)d(nqhﬁgenucrosﬁucmre

-usmmwmammdimfzﬁamat al yst centers and the Al centers of

“th " Bru and tter then discl osed :
¢ e R %‘8%“" cipgrieafandiets apayietpdspyerbnpbleshefailed to utilize

: comh;mnahyg’pgalvéﬂ@octa&hp@hgdl’tﬁl‘d @R Onitd & Sweffcapable of readsorptlon of the .

B BB LA LS SV e L o i
to objgin quzgiﬁq:omloac%vq Ingicating it pmﬂbmﬁﬁhn@ri dfeQded Q%Jnce of

1) | (5) Ci l l
P RSP M S iR Py ot P o rermortiog

rrum{nhlé{ommnteg pm.‘athqutewmmlpe}vglei’yl Iexdhyngé avith € nioge d;ﬁeh l:dtaﬂ@ac site
follo®RdTBY} atidued nd th

- monentus ?Ol%en\%\ﬁi% g %%%g%ﬁgg(gf vid ead%%? PEYTH ﬂBfV of Relymey
hga“ﬂ%)Wﬁaé?d te s japkiferin e refererch almfatty améétemomgaﬂtatlemm&o&m

Polvabr, if)@gaCighY tiahtd ar) f&l
8 @062@ v bfortsd {lﬁg‘wcﬁlpghl ns%ryaﬁvl er dﬁt% yst sites

ag& ai n_two- readsorption
actu 9% Plass ’l’i‘lﬂ?’i’a?f“ihﬁrﬁxﬁﬁﬁ’é“epﬁ Pireilap pelgerization$ were reported in
WOgsri4ewg hyl al umi num i kel y occurred with respect to

po , fromthe catal i ncor porating

i hﬁ@ {%gﬁ[?g‘ﬁgﬁ”&rG 1634 3L pprefeea vélpnai tratalloerng pasalyst, tes &ha
metatige@ns\taphbld d’f@elifﬁél? fRPEFOnO@EBh YdthEenTivd ﬁerecf Aelef PP{av

cont i.nued @o l%/marl zat i og i kely occurred, evi dence

diffefine POIVINKization piaragreri§iics sHeh asdiffering rpaghviergation pessaistto Nsulbex
prodii@iok iofgefinrtopdigndt Haeing A Clocklyn sé@ﬁﬁ‘a Dlﬁda&n{agéoggl} the respective

stere@@&@%%%?éh (1%8%1 é@ﬂés g?ﬁe‘ralg' fai) B &}°§S§ﬁ stgﬁélfanlt] Blffeﬁgﬁeﬁn polymer

formpticrpsensriictyend arsarpapdhls ocfmmmmghaecrys&umu ahd amdrgHeks block -
onyn@s: SegtnBuid, d
P | yner i ZatT ORe ]F}lwegsemfe1 mer ml’%ﬁ@ 57%4@*?5 reaftipngepditions. -
Mor@)vgxgbecg%itha ff.@t]@e ggggoijtgthou §J@x191f1a1 afot'nfis| off hie O#tallySt cannot be varied,
therd B hakliRG AR g CtxRhMS Latai}dhdfo tallocene
é’? abllﬁe)@of rel at | vela;/a%am ey %‘%?‘%?%ﬁ”ﬁ%‘%%&ﬁ%"m”me
ratio EOPLHFN9%S f or ns” having differing pol yneri zati on

chat gt $noost1|26810$040ﬂ07ﬁ§cﬁh b4 &f Lo¥ ]
sul t rosductglz%%c%g @18%; ?clksr?f co a% éhvr%’

” r
p°”ﬁ‘5§‘ﬁaﬁ§“ & F&‘ij%{ ;7“‘"%& ‘?lﬂfd g, T %lﬁldvéﬁﬁﬁaget@lumdylvmghe
polvmexsq:aemim%ﬁs mah&t eoi soners of such netal | ocenes
general | il possess si nificant difference in '
pol ymer fx‘?aBlratF?ﬁ‘ffFréﬁ W@ﬁ@rﬁoflﬁg“‘%ﬁﬁlé? sRledransier apsalrinismeind the
efxghallgeng thogrowing ghbmermhyﬁ&)&lv&eEMe andiRARlRNMESHOLIAGKLAO

f
RO Y T R bt B5eEVBR bt ame © Woewwaey e

4hersiaurs eemehe Tig$ edni then mabnabl}onﬁe delibbdV a EakaiebdBRn’ growth
iqelA 0 C C there is no
“abi | 1@?{, y%lu%]glgmng%%}%?%“éenﬁ t%St%foﬁlo%j@{S&petogd\%‘@mﬁB FApHOn.
ipjaRolesenotigiduiion ofproduct moleaulyr Wemts fisadpp@ed®to $hBSchulz-Flory
di8SRELH WYE:: 126,. 10701-10712,
G bson: et % Frg%lﬁllss tﬁg} "fpélElf PrOfRLationy o yzed |iving
25 pol yrreri zation" on nol ecul ar wei ght distribution.
The aut hors define catalyzed living polynerization in
thi s manner:
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.if chain transfer to alum num constitutes the sole
transfer nechani smand the exchange of .the grow ng
pol ymer chain between the transition netal and the
alum num centers is very fast and reversible, the
pol ymer chains w |l appear to be growing on the 30
al litm m cente can then.reasonably be,

described g8 tz‘gf eﬁ‘lnﬁfi dhec"r‘f‘éqlﬁe‘blfvéwf%‘?mop@mmzmnwﬁ ethylene

: usmaim,nmnrwmmmu cata@«ﬂ;t ftcombinhtiod QvitkBAEL, %ﬁ\fﬁe‘; i En(l-ﬁ)a tI'—fJn?oleptxc

g)(,pgmg ch; Oro § r h reaction s Poi sson
StriD ™ ﬁ Sk Ereie e @nt lgpd %P@jmdgce @beeidsie growth.

Using @Mgas@gdatabxt—rﬁduﬁﬁ@/m petidsdtioh B pddyindr ARlined! aS6% n%b%ﬂar weight

“dis i, t 0 er or fime- n !
di trfﬁg’g %llr tH(; Egﬁr %gi%l?{g) I e%ﬁﬁeélgglégrgﬁéyg&anpmpﬁ{ge glli':lhorsocgﬁcluded

this Ieatiop vRy m@r & simple @atalgiedehdmyg'@w&l red:tﬁd)d’fg Saliat profsses emplovmo

simi sf! t i 0 ZnEt 2, Znl
SO S B R VI Ot a0 on
ti marlps Wqﬁkemhad mgﬁnfé@mam famlﬁa iblecamtommemtsm«r RGHAGR Ziegler-Natta

eeamaétxhz Lo catalyst -
P sul t eﬁﬂtl&@é%%orgct i 0%1&18 a B‘cg)’fayt}lﬁtgs 0%5%1 gsrfﬁ?lPQ’iW
USPiack 0] Foand G@pyew2. & igjnasy kriolyptthadme subitantisleiqek aeﬁ}io@lmer formation
takeylade YVifideb thee rgabﬂ;@] c@g@@ghgent product di st ribution, the
auﬁhors concluded this reaction was. "not a si rrpl e

cat'af Wgﬂ ndheArhihgthaareserce o€ loppehain bSinplithe. CB) maﬁfs@e@e certain

polyﬁﬂip;ihﬁxycttﬁgtlcsSdsﬂéciaﬂS/ pfoddsadbiisy &d%‘ﬁ%ﬁ&%ﬂ nggr%gelﬁp eci Lg? ina
ar

oLy S Sl 5, Zlodﬁﬁgﬁ 276,220, and 6, 444

P % lf( CiRRRg opquErPRRg of Rplyragr mowgeswﬁatelngtbgpadew(mmat of any

Css DﬂSfuﬂ@nﬁnMeﬂ@ltrﬁleaﬁﬂﬂhﬁf to MRtk 3, biKBGFe ﬁﬁ&xﬁl:rycﬁg r1 rart
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PP Ohar a8 PEGUTTY° Re ﬂﬂﬁﬂ‘%‘l‘“ weight affbe ﬁisbmﬂ}'r&r,ziepenﬂiylg on the

numbrrpﬂ shytiing chﬁrhm&hﬁﬁ&@ﬂﬂer@%hﬂ@ﬁ bk b
ocki ness" of the poly nerg§% (bé?dkg %f%?nﬁsme

prefe%e ﬁd’%“f R ALY ﬁéeﬁaf‘éﬁw WS@PH%rbloplscopmmgmmm ock
copal yrmommnnm tt;arpmp@t ﬁebnku h@ra@&%ﬁ@éd'éﬂ%@nﬁ%;l ke

By and bl ocks (bl ocki'ness) and
°°m‘mé!%f % Fani h’emf’regv“”é? §°? e @Feé?ﬁ%hlﬁ hpmoRel BT Rl Fhyiss dr pf
PTOPHWWW agnixdytherefitthyléne ot h@p}lleﬁiv&'ﬂﬁ b&{]br nfdre copolymerizable.

ent" (that is a
non- rza % ﬁ‘ifPréim"t‘WQﬁ PESPfE #ynEen/or prepared
accoréa‘g%#l@rmesmfmsq mgsenimanemos huttling) is added on one or
mul ti pl e occasions to a polynerization also including
. A& pol yneri zabl e shuttllng agent, resulting in
Brief a ne or 15 nore nultlply br anched

als c i Lt
r ell}t@?@ﬁ %g' gtgx]etglr']&? fé?#eyéggg QI)I{ c{fg{r?p odSs s ﬂ%rmllpﬂg ra fi?xg%W

a°°°‘f5115‘n B L PoPrEIent yvengen sing mype diffesent bdiadyspol y msr i zabl e -

smﬂbhéﬂﬁ& agahtic repREeniali&Sdth gontains one
nor e bfanchfagﬁcegﬁérs Ehﬂ%h%&&X oﬁ°%ﬁ-ﬁﬁ‘F gtothe

presef"i/%veeré‘?’i‘tpé?é’&d grins Borhitdret Ca\‘ﬁé‘ﬁ‘ls ered chain shuttling
agent is enployed in the polynerization. The resulting
pol ymer product is characterized by the presence of
at | east sone anount of a ®Pirst polynmer having a first
20 nol ecul ar wei ght and at | east sonme quantity of a
second pol ynmer having a nol ecul ar weight that is
.approxi mtely two, three, or nore tinmes the nol ecul ar
wei ght of the first polyner, depending on the
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the tmcmﬁm’m@lmﬁo SEheltétat “abBhous™ refers to a polymer lacking a crystalline

nunber of shuttling centers in the nulti-centered

shuttling agent enployed. Al of the polyners are

preferably - further characterized by the presence of

pseudo- bl ock copol ynmer norphology. In a fina

enbodi ment of the present invention, there is provided

a Pghy e, r|S|n an or n|C' N ‘

or - ?‘lrl1 or %anﬂcgsgé I)%rrrgr%ﬁtagérﬁe érapl b&’ %gﬁﬁﬂéﬂny fe Rggsent invention
PrepasedRy| KA inserpgretionnf e A Eollowaddypolymertoifiol i MR suifantial absence of
psaet hyl ene or propylene with one or nore

copol yneri zabl e. conononers, and (2) one or nore

branched pol yners according to the present invention
Detalldd Ips@pasiest thedffeptighi Ng to the process of the present

|n¥§nt|on 30 Brief Description of the Drawi ngs Figure

referencrdpdiei E“qdé:&aégé’ﬁﬂ’@tmﬁnewhetmhpﬁ mfbe&&hd}fenodlc Table

of tht B]E:ﬁblﬂg pﬂ;hb}ieaﬁﬁd& le) BRER r 0 Al
e S P e A A PR o

3 Cf‘l i IES s¢2 CFRUROT Grpugst reflested lplﬂp$ Eerigdlafidhcemf the Elements
usingtbe JIRAC e fdﬂ ninghelitg irbibs. Dnfseiied BYRNLLAN, BEERAEES e

ferept catal ysts. Figure 3
cont | Rerms &Ls ma” F %%éﬁ??ﬂsu% Pegpents %hﬁﬁeqﬂﬂ WeEht. lévcmummgbmted
Statet paterif Braprce-mnuemmhy Pefent, Qfaﬁﬁaip%ﬂcamfn loPudblidition referenced

on.o owed b ol'ymerization in
rere A HE RO PPl o Beios et Sirershortion Sppele US verion thereof i

S0 mgggng‘:tq:q)\m rgﬁqregd‘e) ¢sheridlipwith taspect A the HEfQERRESHthbR tgclﬂﬁiques

h hal | f t
e R R I e E{siv'm%s?qrwééd goneral

ovﬂﬁﬂﬁ?lﬂl%ﬁr@d by CRC Press, Inc 2003 Al so, any

r efRIEROe be to the G oup
or Grtou pS §IF{cz.\r]gélmgct (earc)ﬁ #ﬁmﬁw ther gfn ene}e&%‘? gxclyfte hppresence of

 any adfigippehpastion, enppgnanh atep um@e@g«s,tmemr nBUEDG b &gnsgrowdmsrem.

In orlid 'tmldshﬁ&ﬁdt, foc 651@&9&15&@& hed fromthe 1
cust odﬁdgr y in the are tem-{]foﬁéh use the éﬂ-ax compnsma

I
may ﬁxélipéee §d‘§ cgnalbaggxg‘ée BHUVARG YHomprgnd vmgmgngrmemf orOrhetveisk, unless

state&toahee&ml&&y e]lﬂtcor[id‘aﬁcﬂné ofin, “Edﬁ@lsﬁ%%{lﬁlv%? &HXQeE% ﬂle Scope of
sﬁ’& i cation, or publication referenced —hereri
any ee mcr re<g

mn HESP W’QF%’ BPPPsHE Flemerericadurd eiception thosee(hg& are

not eés@mlaﬂ tm@pgthlltvaﬂ'mtamUSOnsBﬁﬁg &n eicﬂlﬁfe@ﬁfy brion ,¥6mponent, stelp or

osure o s statqgleotieryyise Tofiss to the
listeq memierreindivitiuntly aywedll as ircaop sinstigaiionWi t h any definitions
pr@thgg ral K einthe art.
he ter mp@@%ﬁ;‘p p%lcsléc{r%gpcgﬂ]o 4 81|yf“\7r§tt??fé% F?’%@F‘%‘fs APlymgKstprepared
ffmﬁﬁt“é’ﬁd@aom% aagd Gq’RQH’@etSN@Teph&JgEMre)ﬂfrred tigredChd irkerMhers), '
m@@w i R ~procedure, whether or not
e eﬁos}gﬁrrreS pl(;és?’ di 2%}3%%18135 glre%lccn © MPRomeEs 95 P&?W‘SQW%y
ChEHB‘ES‘Hbfhfferamat@émtis £f Bprks Bbrginrweh i Grmmedfrdons m}g&néiﬁ,ﬁleprore
specifibaiy! 8¢ 4m by 8he? GhcludEERGm addi tio
4o 2dd él ve, g%%v%nt or. conpgﬁ&%’ﬂ%ﬁcéfta lene dﬁﬂ‘l—?? o
ethylgne ang e mofffsa gl e§’95 skhafeay “erystalies” a:ﬁnnptoawrefelrsrto 2 polymer

| that @edRtsedStirst drikg trﬁt%l’tﬁh or &%&ﬂin@trﬂeﬂgl 2&%@&%}2 A de¥r O

scanEXel des f-rom.the scope o ar_}g UCceading Taaid oy ifgpential
amglllfy Q%ﬁ 06?51““’& 6(9 igie ¢ &epr oy prwekidigrclangeably with

e melting

point. The term “elastomer™ or “elastomeric” refers to a polymer or polymer segment having Tg
o t=}

less than 0°C, more preferably less than -15°C, most preferably less than -25°C, and a sample of
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not essential to operability. The term "consisting of'
excl udes any portion, conponent, step or procedure
not specifically delineated or |isted. The term"or",

unl ess stated otherwise, refers to the .listed nenbers
|nd|V|duaIIy as wel | as in any conbination. 25 The
term"polymer", includes both honopol yners, that is,
whxclnmlg eerfamea bpqﬂm&@ﬂ@ﬁ@%& {ilyQBaf i{IOAQITET
whenam degor Surers (interch eggdn? ryg'élgea rr gglgf&!ggﬁérlg iS¢ &id shape
Nt e1 rf%rf%‘f re Oﬁ‘@aﬁ? Sy #ersed hsrepelasgd otpfastoameit isaieant

to bvdﬁat mopdre'as bnytrmmermmﬂ‘ﬁfp&x Qﬁp]ﬁaﬁ&{ Wa%ﬁs&%}cg Sﬂgtrﬁ W that materlal

_ tobe%Q&EﬁaB ltlz}'led' fferentiated segments or bioc

Svan 2T G Hienel Ve edeas 7 TG b A than iy prbiased lenath w1thout :
ruptuge e thatcmlll bapse th:hmaterean mreqaoéyan&ml @Q,@meﬂt bG Slégggano “ﬁ" ou release

h pal; f ene a yners of
of th ﬁ?@o%exgﬁﬁeﬁrlgg gxa&?p thh Fg ﬁ?ls édet 1BitigR efca,ny@grgtnpmma‘tenal
woulfl pe @ rph eynerde ofragfiagarigl Wkocl'an?p'obélﬂﬁigateﬂ Rallel@®$$ BSSRS1. B cm and

1cl,’ u 1. 1 l l t !
whi fx E)&I baeg{%g{ g%t%%qﬁz 35 Exg 9 cfxo Flfe 5 &W%Féoggégglﬁ?glqgof nFo)'? Ilmr)]re than 1.15

)bqlgsﬁg mRiprigiHeo) be(stretdqd by ahlehmmteaﬁatmrzb @etBent JReif BaR2d length,

d PeddsAllrd )
" ‘“@Z& e o R SIARRERY Wttt BSaePapar iepss e
GIOD%BPL‘%%?F | acking a crystalline mel ting point. The term
e‘i‘(&ﬁﬁ‘tﬁ) R hre pElyASE ol ymer or
g et n%‘-"}%*e?‘“%@*?g s B PGet ot tganchin
P°m‘f§ BF MBI PopyERsE backhope. lf?slw e st e pendatalbyanties snal Béfurther

branch2d Rol @it @nSaAMRhRIRie lé@ls%"b%chlw’]@%eg&mbc%% 8?40 Y single, multiple

¢ %p%_l c%mﬁon of s% ress eneraliy ‘capa
ML FTRP R GOt Ee Kiezed Téﬁﬂreglﬁéﬁé‘deﬂm@m “oh@ledizdrerict. ng
f oTieteins p&ﬁlﬁ'@-‘lﬂbﬁk cobpIifiér tefdtk k. St r g
o Se%e st f%lf%r el ast omeri c. i s meant co? VIH lﬁa BT F Py, blocks

ng Cheinlc\?\}ﬁjr EIH'SH?)I (SJﬁopcff)tN ﬁuehaacs Wgﬁbl@poraonlgmgrsqongm
crystﬁ.lbmg'e derplgr, rctiaty{ regit-emnat @ bihak prop@tyb Mosbdjfba bRkl ot

neceds i . ercent greater than its
- t%ﬂ?ggé‘%}@ %E‘éé af%)t ou ESODSgUtdgatyd’la’é( m%ﬂ’fd’r pAgef the fregoings e

respeclielTopp the eomaposition efal other blerks Ioeagi‘ons4 @oﬁﬁd’ré‘cﬁcﬂ tan@bm tdpdiymers,

&l-npdals rce pot het'i cal
P e et P FR R Aredetl i B p i arpeaitly

crystalinity, B?fg{faqndﬂq?hq Q& p¢exjents, Wg@{;wfﬁbaltaloik letiptisia Iﬂﬁ|r&pﬁft1v@-blocks to

higVa b&y drad 1 | en
OB Bl R e RN pler il O 2L Bl DB ermipigatis

_ elast%rmrgﬁaoqc@'e% Fdhideat thgspme qirgq;bﬂagamegab@ tb gmmrzhxoﬁ)fn dd@tenti®iabolefin

polyﬂh&&ﬁuoh pt&resses; BIpedR ¥orinasit kGiufid tp%["x)m"éuxz?itxga p%cpc% stretched

cataq% much. more t han 25 ercent of TLherrra) AEEH®s SHiTHRe
?F{P"Bf“’t‘ﬁé%"é ¥t Thersereetive bloghs o ;amdoaildcy copolymer

desuhﬂ‘lﬁpo’ss@ﬁ 4 PDIfating Stom¥@chidu@hghh radfePa] aeécﬁvﬁ? Eio8 lory di dlstrt}butlon

el pnga ynmers are po
C hg rm%c%’ e??[%’(fpgﬁc“itﬁigg’gg"e%‘@ﬁé artigan thajin ope emhwd@ebrcafmlmmmgnt
invertesi pre@sohe BsmmmmradmIomemmtaaledﬁkw&qmteﬁﬁﬁ&ﬂs?f orafa

ende br anches branched.
contlﬁl?q%plﬁegr ésa}{lg n aenl%a rc])n Teac Pri qr pRe ﬁﬂé%?dsm bt pblyraﬁ@zmlwg Highly
desxretﬁyy ,ﬂgPS@fh;radM@ thanadctam mm@tle @rloﬂ'fbl hﬁtlaﬂ&xﬁ)f %&vﬁ%ﬁtg gt 'the same . - -

c 10! 1 T easr{lre .2
fim erden “H:Q B%Jlmﬁt%{ gdg[t? S é“gas’fgﬁl W%k?ﬁ‘““;@éﬂi’déﬂe’dpﬁ’éwh

polypegsiFatiqpreeondyatfiespectally tkmﬁmﬂ rymm ifGEUERIe réectoeh abd\Ri1Rd.

0 ~ering chem cal or
e oht i ops ey el By b aRG porseomwendevios

or Vd'ﬁ%/%ﬁaéb’ FirFing oF, pugiping flgvice emalomdon tnikingloB Yanfe@ip ee rea@fion mixmure.
ot her property. Non-ad] acent bl'ocks are not
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necessarily of identical chem cal conposition, but nmay
vary in one or nore of the foregoing 20 respects, from
the conposition of all other blocks or regions.
Conpared to random copol yners, pseudo- bl ock

copol ynmers possess sufficient differences in chem ca
properties, especially «crystallinity, between bl ocks

or Asesgtireantis witlareshestud & tieimial cdrhpotds, B8R §ﬂ301§19a115'hﬁlcated

'oma&@éﬁﬁ&%hﬁﬁrﬁ&g k%lmo achi eve one or nore

desi-red pro er Pes ol t ﬂ&“ﬁ?%&%e%%%6®yﬁéwek &a@meagmmd%

all isqrpgrp pﬁjmcaag mﬁwidualbloagﬂbmkym Pkecogiek t doﬁﬁaoun‘ﬂh hrlge: c@rﬁpl&zh%re used
r e aration In

mtercglgxgg\?egﬁ%/ l:iggeﬁlgtlgl ?5%&9% gorﬁgnﬁgrap %{lgq.nsﬂetblrcagxgglgléss The term,
“atomy srﬁ@b“'l o fhp W%’Gﬁ?‘i’rﬁ@@% Oéﬂlﬂl eimemnremdlysﬁef ibZiabtht@that is, whether or
not ﬂ{é&@xﬁ@ﬁe‘iﬁs% cﬁ'ﬁ&l oQ}ﬁrHﬂ chzfr?etcﬁ a\l/_]%] nﬁedqg grg%{e% %}gusxbf[)l&}ﬁgu ‘Geterpatom”

f rrerlzatlon cat al yS ere
refer: rg é& A9 piheRancaber Wg‘arog@egrﬁaudyemasms&clad?@ CLBr, N, O,P,

B, S, i, 15b] A19sraAPqk g&iade, di stri bution rather than a
Schul z- Flory distribution. It may be readily

appiee¥Tat o efess iy wmivapnasubstientsthradining ot By drogen and

cmummhmdummmmdﬁ-EMQ PlirdeaMed, t ss the PSA
added. once. nore thaéﬁ&gaﬁégg?% %g"%%g TS PSPy i

Peol ?é%mpéff T E‘H‘r Aktlo! G813l dieran-pbindienst-i avelbilsmyF.eact or
cycloalkadiomt, aesrhﬁphrﬂ)a&dnyl-rgrédﬂae PabyiRed Bk Hhah) ¥ ydrocarbyl

i PSA be added to the reaction m X
gmu"dtﬁaé{& %‘}/‘fn‘er? W“%ﬁ (Rl el “%Y‘Vﬁ%‘l‘r%%‘?ﬁﬁ@wnt gzqups. HEhegane, -

' hetetqamgl c@gtalpmg jzyrmrdaﬂ)&]f’ IoOTheteﬁJhbfﬂ}'b&dr@! ﬁgfer i [ml@&ledt %ﬁ%shm which at

1 | cant ortion of the tine in
cast gﬂgé“fr‘]’g?t?ezr R P @Fsert alges Wil qog of Moretserbér aterh and

one of @g@thmhogeh atyok.t Tipltemnr ‘é&&bmﬂs\_’l’afe@rsttb Hohﬁs%gntallﬁg bR Bore
carbomaf&lrrﬂ gncpJne E%r@ggerggaﬁg a.ng gﬂ% oger etogg 5T118r%0%§bce8§e|€1? g:g carbon

active or static mxi ng

atom é?f&/a“é #‘PthP%t?fg apyeling Hsibaeds d'etwec.xeane o iRyeBhtont3, 1hyWe3@udfed or
unsattufaﬁﬂ S Tlﬂfs rab Bty L oRSip rsﬁﬁﬁt‘h{e@ Qﬂtﬂ"a)ﬁgtgmg cgalll{:'l} §§t§1’gg herein

hetercod # ect to a chem cal
%5%‘8 Y tﬂrgﬁf‘ilhwbﬁtg'eté@het%‘t%n Nksve atyh!ay-sdlhgiﬂ)cﬁfbvlborvl

dlhyommibykﬂmﬁ ta:hd dhlﬁr@rl&&[lb anhifd- v
P r|}£rzlcl ud er%h ﬁg(fifr\éblg&}mﬁvg 'S g%]%ko"r?é

myar SR Bty P i i ey sy bppreoatiak r’ﬁsmplmflsmmhld
hetergati/]l Srogmyidcmxé cyahice, Béﬁfb(jll (E@Wy@)ﬁl@tﬂﬁe%ﬂ ﬂﬁﬂb&&ﬁ%tﬁ‘yl groups.

r rgani c: |no I c- and or ganonet
co‘IﬁSS‘%ﬁ&nﬁ)é"‘% & SFRas” ‘%gfsotma Polyzigraie, §YT1t§ ohigaerilgegden

contagingd #§-Rireeitctofs, ahlerﬁh & e tint6 RE) REAdr AHH opéqublqmt CTiRbt @S fused”

ddhat or.__.not the sanme bears a charge or
S partt da‘%h E@?Jég) aonrn |S§Ste§6??8t881“igdwﬁﬂrd?‘rﬁ%?°lﬁﬁ%?ﬁ cYHie ripgsymaans

that mﬁégs@pc@@ta@mn wogings hered, @ ieastiondpaida Edjadeﬂﬁfbnﬁfﬁ Qa{ﬂdeﬁ Er}\?oth

rings. h’YlgsrtQIQperl’ PEf@Jé?J d @%nob%n% Elrog%tat?%gbslt%gétg%gch@y byp émgl@prmnanc

ring or HWH’P%?@%V‘F rings ahish gretfusediviatad:, Gtﬁt\ed&u{aﬂdntli & Bhi&d to a common

groupGaeH R laMeMYie U ¥ QA& 10 carhon at
i ncl udi na’ br aﬁch% or u b?%’na(r: mat“rmgs( ﬂi’i"éﬁcg’ﬂe Bfpenyl, naphthyl,

anthragensland bip aﬂ-%y@gp@m@r noncycllc speC|es Exanpl es

| msh&bdﬁltealaml fers &Y/l gl kadi envl -
cl oal kenyl - Soycloa kad| enykﬁ‘lh g X”T’dre gﬁ’&e’é?‘%%?ﬂuﬂdw

any ey g‘&u& Fpiae %26 epe meesfupRligiab grannspich as dkxémbsnmmi alkyl, cycloalkyl,

substxh,ydﬂiro@ﬂad’]lbﬂ/ |heter09\ch>HﬂZ} it fdbtinkess @Eépo%%léawg? gal t h oﬁlﬁ@? {e o

nonhydr ocar byl ~ substit uent groups
CFs). HDJ‘”%’% AT S IR 5 it nd begh Sarurated and unsaturated

"het er ohydrocarbyl" refer to unival ent groups in which
at 15 | east one atom ot her "t han hydrogen or carbon is
present along with one or nore carbon atom and one or
nore hydrogen atonms. The term "heterocarbvl" refers to
groups contai ning one or nore
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carbon atons and one or nore heteroatons and no
hydr ogen atons. The bond between the carbon atom and
any heteroatomas well as the bonds between any two
het eroatons. may be saturated or unsaturated. Thus,
an al kyl group substituted with a heterocycloallcyl-
substituted 20 heterocycl oal kyl -, heteroaryl -

cychg ipFesarenewhibledre fusalriy the ,aroﬁﬂaiﬁ@iiﬂg( , ¥ %Xlentlv or linked to a

co A Nene or drocarb | phosphi no-
mglbﬂylg{l}g%gig %yal Ig%‘x - b ettl}y eﬂ%‘&’r"lﬁ&‘ar &% Fgﬂplrl%phnhno group may also be a

_ carbpﬁya psoe Aenggnbeiing or oxggen ahipdipbeayIaldr SehigbQn ugcﬁng}éHyl%.n%n ¢
S O

. h | kv
o 0 et b G oL DR O

into ¢ QOPQWWGHWBWtbﬁWmamIaﬂ ander cédsidaﬁﬁdiﬁi‘ 1Y kelecBb O8RS 1a] géﬁnplexes or

catafSIREmPRIBhd hal ME 11k refers to a
Dol va!t*%rtrll c 1acyclt | g{e%séﬁ{ﬂgrﬁgf e CHP ST ‘B pqspratipn indices under

dlﬂén%?oémrﬁﬁme Aenditipps, it one pwlgrtdicoems pf Mﬁﬁﬁhﬁn‘ﬁémh&l fKulis in
Copdl)ﬁﬁfﬂg@fm &roeﬁhl%fe rﬁclﬂ@lﬂer?ﬁavﬁlq YR lallggst m "fused"

ﬁ rein wth respeét to-a ?“ffﬁ@e"%i}gg or segment
pmp&%lﬁst‘ gl‘l‘c Ia‘sn%nfl%fobth" PAFIeE OmesIoyst @nmmwtmzydlkmmt]bh ngﬁndg&ﬂg}s

incotphationintdx i @RREGE detetmidd ty e t here
also lbe esé;atgélﬁaélg?lﬁr of ead acden??iésow 90%‘ 8%18tefslﬁuq885t {jt may .

(g)rwnoxar;rypactwrpeéfa@qi Epagtey lgnqumvcahxewo known theoretical

' techaqumatl c substituent which may be a single aromatic

ri e ar tic rings which are fused '
. g oglgzi ﬁe rmﬂ PIIJE%H e‘@%‘g’nﬁ@ﬁ’ﬁ the pelymers pidbelinyention @mpmrpse?uao-
ockeapalymsty pbssasmaa nwdt probenadi ﬁﬁb@ﬁ)}? ¥t L
b ﬁd'laﬁg?tcjm(gal&f ma% e! ncltg(de hen lﬁ&%l h@%lydl blo pcomposmons
ant hr acen d" B e ]éaﬁifr%o ’E ??E%rsted b}&}bsmgmshhlﬁd block)
cachipopk may bfthe smwr amm&alw dnﬁerra:u Bnd crbnmkc&mq&@nz% b;ﬁa"{)&lbumn of

r QMQqugﬂ,r QUS. L8 @Ry, .carbon i s repl ace
PP 1or e f%ﬁcfleoﬁpr;d grotpe sué‘hepg fﬁ%?‘f“exg‘iﬁﬁgﬂef‘{hf}?@ﬁ

pdy'&F‘WVO“ CYEtiens sryecially differmg icatallysid] doymd fordakiyl. , Different

olymeiAh ifdshs félude hel Loal kyl
p Mﬂ Zﬁftﬁl@éﬁda ?fg{ rﬁﬁr(]:laldosiye?ég bftdlrﬁ’egg\ 5%@(?&6?%%%{1%}3?35% no,

mon%eég ?rEfB]er ﬁ|r%’(9x‘§‘ffermﬁ]®mertzhﬁl@ tempefratares, ﬁﬂ'&ﬁkub@bﬂ)amal pressures

of vasiatis tidubReks ATMereHd SAL ML ! ar bons
ar esf ed to jt‘é he ar :)ar[}aé%%f g%%}fh]%?o }(en{efe% ¥y tcentered-

chamc%uéllmé r?geﬂ; RS R EmErRT aélen’émnotgqr dbfftrﬁctdhadﬁﬁ t@formation of
a dlsnmuhyibﬁmbﬁfer Syt em&mmb&%ﬁ/ ida &9@?{%@ e p RS0 ou
thepF@ééﬁtﬁyl car(&g % $ [ ﬁt b%ﬁazop enone of"mor%fgé’ﬁ £ from
as | 'ﬁeyn yolmé’flﬁe BFAP RUbGR St panesd indareculdine
f ég’zgg&%mwgmn?; hl:vﬁtgblﬂ (BZ dldcn: }hgﬂf ?‘ctuge ga?z{lz\g%gofn&@smons capable
o or epar ed @Wﬁe ca ta}l"&ﬁg a‘?fﬁ%%f? 2 gkl aelymenizabic sifitigng agent,
branehed. drsfuding hiphlyrvednalicd poipmbrexicOsre bW Hing SRR bRAS::

h u{?;éh\ﬂ 08p r di fference . ipn comononer
e ncor po%%?tll%nﬁla%tg%eél S %f%glg?ﬂ °‘lf|pf’P VEFERPleshtingtgentand eptplysts

capable, piypRid aieffiqignt m@angﬂﬁ@m\mﬁol}@fer Eﬂhﬁls,ﬁﬁ@}&ﬁﬁ&r experiences
t
disconfiMRnd ;bcﬁwner F’I%W 4nd ’gh.rFfer %&% %‘P%‘Eng ra’bl%%rénsofq\ggglg%@g{}gg comb or

nononer s having th ar gest

--dendgréﬁrﬁeqﬁ?lecubfﬁﬁié?eﬁm@s such as density, for the sane

cormonomer conposition distribution. Conpnoner 10
i ncorporation index is generally deternmined by the use
TNMR spectroscopic techniques. It may also be

es$uxmbeldn&i§b$£fdr 20 s_and .react or
Lhes accor ding AR d ROl b EPp A R S tuce any

ad““i"“ Pg‘y%ffz? RPGRITeT ;ﬂ"‘é‘fr@rl}‘ @Y Olefip otiiptefint morveep GloyPest&atd any
the invention conprise pseupydo- bl ock copol yners
possessing a nost probabl e"distribution of block
| engths and bl ock conpositions.
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15 In a polynmer containing three or nore segnents

(that is blocks separated by a distinguishable bl ock)

each bl ock may be the same or chemically different and

general ly characterized by a distribution of -

properties The foregoing result nay be achieved if
hai n experi ences different

a- olefI In, T.u)? r%cis%/ If%f%ﬁa@ﬁ e@&lﬁxﬁﬁ apg 'g,)lgast @@ﬁ@]@qlmquyabm chingromey propylene and

at leasd: atteadoytriicrizehlé §oR®nSrad: FRideGFom Pid SRLENL
leaStmleg%;ntlons i ncl es t he useI%f dlfferéngﬂﬁ%%KF f%%mwandm
(3

re%crogo YIBF 220 FROTBET PRYRS AR iq 2)carbansi Examples of suitable

mornogierf frehléﬂﬁtrath{-ghﬁﬁrot‘ Erdiich@lv-biefRedratil§ @ ﬁmfe%ﬁ%%y b& éarlg)gn atoms,
vari QuUS NDNONEr s

al r u

such a@%‘{hg ene Pl%py enehéﬁlﬁ%gloqj:gte%é nbefthy%ﬁatc%ee hp@qa@gé- rr@]zhyl l-pentene,

-metmhltpen%nt-eﬂmd 1-gdoerie N -Gddbdehb | 1NgrRGRM. $-he:Bhd L LS | chadecene

er difference leading t

s IRBIEL SR P % L ey | Sec 10 T
cyclohehtere, nerherasne, :ameth‘é—asbrbam$ag teiti@tycdtiodefte, AR Y ABMhy1-1,4,5,5-
di m£§w44 f nt. process nprise

ime agng-J-2: e‘ﬂé% Saf{ ffe?{Pct o‘{b?orgrxeé Sg:a iyaud po }-aﬁg%sdsuch as butadiene,
isoprepe, tragtiyil- ée@plgpqxgpe 1235peA@¢1med iL Agpetiadibragl, PReaBdek, 1,4-hexadiens,

3. I
1,3 hdxﬁlﬂ&@tl' DboradiNe, &L cﬁ:ﬁhfeﬁ]eg gloggdx\énci ?Eg:,?\g/tfeicg%n%t 1?’} %cﬁdgpﬁmethyhdene

np03|t|ons capabl
nmb"‘é“é’&rn‘é‘m JophgoRne; @vmeq’m@m d-mghyltlmadcadmﬂ ymaﬂicﬁ&bi;-ﬁaethyl-
1,7-ncmbdidde) dnﬂg oameahyl-1,48(RMNGd. hi br anched
, Bfé" roduct‘é are formed ‘]?’*e?@ﬁ%%m? A3 % 37 oo or
poly- &\?Pﬁ@tyﬁ’ﬁfr‘ questhylseypenet m@yﬂwm@ne m-mdttmsusmepé,p-

.dunetﬁﬁlsnlrr&&Sdi etﬁﬂ&vﬂaﬂﬁ h‘x[@fylsﬁ%ﬁg %1&1151961 lLl‘#ﬂ’?&g AP RN

contal aF%StS ablﬁ rapi d and ien exc%gnﬁﬁ of
EPB G551 Epﬁgmn%ﬁ%wﬁﬁnywewuwkpepmem¢e$M3m
vinyligizpeie nﬁnvmmn&qaﬁfeytfyfifoxﬁfﬁwem aibkodyrBRSE Bliorodh L EPY

ner haV|n conb or
R SR e A A
difluoppsthelers; &.2fdinhlonwtaylene, pne@mrdengleilhan&ppahm&m -Rbpeh) %rovxded

the mmoﬁéﬁ@;,ox&xﬂ L Bfed ¢ éon%o 35 addition

|za e nononer, 51Viany ol efin or
d |P6€!f@“f%ﬂ¥mmm¢r mmxeeofpnctabmma [sbryusein yorab%maomﬂf dteasAd PSA
hereid RSdeRAS] fd: M| xﬁt B&Iru?
e o SOPO Iey r?z i gb e conmon o%gg af el% Wlh’ e °rd?ﬁ°de m&‘lonﬂeé‘églﬁ“tﬁfh%om
© STBSONYTHBS PiRApYING éﬁaﬁq@méfxemwmgetﬁvﬁ -Diperfent,d-RBn€ ahdGRSae;
and m@durds-oTetfithe; broPRk 8Re: @RdeAlq g fJifferent
copolynerizahlgﬁconnnongrghav?ﬁggg&%ﬁgﬂig%m2o car bons.
Exanpl es of suitable nononers include straight-chain
Chainghuthihanehled a-ol efins of 2 to 30, preferably 2 to 20
cagrbon atons, 5 such as et hyl ene, propyl ene, 1-butene,
12% [ Shuttgng agenty pr_rhaf shuting agentasefenseto 2 dome tuldr nfixture of
compoeupéytha I'E&.apab?e-dfeidai)ig Pdlwmﬂtttﬁﬂsffer blt'\@&{ tﬁg\?ano% agt% %%glgst sites
a

et radecene,. 1- hexadecene oct ene
under %he&"‘i‘ﬁ W t}é?w%qt““bev‘éﬁt%l Fi issragsterpie golgper fiagmene pesbisypot to
and frem aQ@:twaq:dmbnt sife dNBTaciRuineR S InC3EI-RPS @Elﬁl‘&ﬁmv agent, a “chain transfer
aUCnt’CCXQJGQE Eﬂ%g) f po ‘y[Inbe(I?Ehri]ien ﬁé h l L& nor bor nene,
- tetracyc oaé%ene EOhang °“T5W35m8“m°“mmﬁf0fgowuw.
polymgyi fram tha padaitst B, tBg Vdanémr a@ers Besirabiy ahyidicamtani thak S h@wedlithe

cha i I =R t.adj 10 |so rene,
hain ﬁﬂgl IQ'OJQX t%lcgtgxé go%% 3}” %p §iu ci Igh E bc ain termmanon is

- I ene,
rela“"i‘YAa-r E) tpmtl@n@ltable @ahekla@ingme;enas pleiddebraiclii@idenetal centers
derived frdmh

A &880 20 20 rrichid 3b Rt 7 Gements and ving
et hyl i dene norbornene; viiayl norbornene,

di cycl opent adi ene, 7-nethyl-1.6-octadi ene,

4- et hyl i dene-8-net hyl - 1, 7-nonadi ene, and
5.9-dinethyl -1, 4, 8-decatriene; aromatic vinyl

conpounds such as nono- or
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pol y- al kyl styrenes (i ncluding styrene.

o- net hyl st vrene, m net hyl stvrene, p-nethylstvrene, o,p
15 dhnet hyl styrene, o-ethylstyrene, methylstyrene and
p- et hyl sryrene), and functional group- containing
derivatives, such as nethoxystyrene, ethoxystyrene,
V|nylben20|c acid, methyl vinylbenzoate, vinylbenzvl

one opmeteavailably ydmwy&bﬂeytp eewerﬁxbb' ﬁlﬁﬂ mra(gai\mfoq;ﬂ@mer chain prepared by a

coordﬂmaﬁgﬁ ﬂ)ﬁ%&‘lyz[txgﬁ] @aztalys{j I]yelsp%k %st Heéce%{; %}F@h’l agfelaﬁ é percent,

fropene and a- ne
more Preﬁerabéﬁ 7t lages 2 perctny inalyeost cles@bdbr @I’hdasiﬁ(‘peltchyhﬁn@ t0 50, 90, 95 or even
99 pekcbt! Gfthe ) o

pe or Ot{/I i% tﬁngﬁl’gﬁle%sg Dg% Fh)}lttnt%ﬂr% agent oentall'ﬂ% %gorogﬁ rﬁ%ﬂtm from
mcmﬁ%ﬁtﬂ’PPf@ﬁQ““&H’?ﬂ ag5s Eto thp grpwingaglymondaies.s or mi xt ur es of

MOTHABS chi- céﬁ%?ed'sﬁht@lﬁngkﬂtatréfgﬂ tM dothp@ing merg&gc N Gnta m'iAna
herein 1 nclude ethylene propyl ene; AT Xt ur'e

more Sap PP RIELHHOP. BreebEiR hiies el erapicide evredba fidking drbie. A
fhe sEHeQlR tﬁ‘dﬁﬂx%lcﬁdxﬂ Ntk Me%%cﬁﬂ@ theJBTM%%Qﬁ'mer]chm:fﬁQSolyvalent

4net hy %g?ene -octene, and styrene;

lmlurh,l gQup rreéga xhlgsis @ﬁ@e c yﬁléq-géncaﬁvgs gcmtq;@ap@w bonds to

two df @idreCBiieltgrly @ ditdd] thdreby I@tﬁlugwéafhlﬁmé ELSH:EIQ cﬁﬂﬁﬂih&rw% more
u I Ng ag e nt

shuttli.n ent" or "chain s
cctivg SpRieti g PO e AGLAE: P24l S8 GRG0 pocrip b HEat MRS | s
poiywakpeinking gfous airably, ﬁxﬂéayﬂTEi Hdrednt, dresk By AORLVE B&edr Gnore
prefe{a%{g a?fel:'rast ?C%r'cézﬁa a rg])atl Ply aﬁ {%astt |3 gﬁgq%ré?ntdgpe to%%g%dd tﬁlhgrp greno 59
perceft, agenigguer moleenis “'blghtfpotyma%nmbdenﬁ Is @Feseain @G tpoMheLBlbits Yitbared
byus%loF e?mlllﬂ c@mgrﬁtﬂhl.ﬁ% ma‘gerlll oerrformed%o t 8 tEeg%og a shutt|ing

% £ g ternm nation of
poTh}ﬂrfElm mngbbmhd‘uthagmkewmefm ® 4 shutding mmt inBRding a mult1

centetrJd@Hlﬁ:Ilﬁg aé}fnt Qﬁé?é% ) moggj tyaggfeﬁgc{ tg 'J& gc'?n?e cC a s}{:? mcfugeas a

t r ansf er agent. Desirab e I nt errre&taéyf

polyprzpile srEmeR eithehalpns og ﬁ@ﬁheld ihey mgkgentenan dthertsbuttiing funetigrality.
ExaniIs3iifdiuds ccﬁﬁHofrﬂd@ b%hbhéxe%tc&gﬁﬁslﬁcr@{yleﬁﬁ @hs@tuL EBM LQ \Q{'I\rl Icrrc'oups,

rel at.i vel rare. practice, suitab aln shutt

inclufing poli eyl élfse%uglbfrsyow,area @B DPRtoR] sk tieap & divinyiphenyient

mncﬁcrnam asumbalvmﬁﬁh&@hﬁdmﬁzﬂﬁmn@ Q6 pdtyhériAf whihgudRenL! odi ¢
ﬁ of the Elenents and havin 14 one or nore

vl e B SR8 RB 6 e PRPE B by FuTgienor o shutlin

aval
exchgrgowDnag pplymynized nﬁf@ot}m{.&f e, ed cm{n AuttiGe Qdirdbrﬂ@ﬁthxB a metal

cente?)oclfm{ég:“]sﬁl%lt&ﬁg e%ﬁt rgagtf:}?c!hx thlgea ca%ﬁfg é¥%%-%%malmeal%ﬁ(‘rh§d to the chain

“readt
shuttpngqugmmlyemnau@@g@rsz Ipthe Cenier evant, m;sﬂmdﬂﬁbreahlhtumatagem

remakug ?’%Iecﬁ%i D ﬂl‘%e?& nl{m%%?i&[/x#e %l{ ! e\glm tpo%mer crorétmu?sﬁ%%&g gy Byeans of the
exchgqga@ Qa[cqhﬁgsna gevitll as emt cihen seﬂbﬁrong(@uvmwlvtt isig. from5 -
i nmflp %@Eéd@@thg E-roﬁ'ﬂ@ F@lbrldér chlhlg QPeasgStﬂm Ia@e% t L e tf?rr \I{g&ne%zable

ol yner chai ns. ce n
shuttipgigents)dagirably dees nef altesthronehines struireat uicepm‘ﬂﬂ tdditiinalgmononier.

That r@fh@ shukBfe 28 dofd E@ﬂ‘a%%msyss %1glafﬁc;ht famﬁf Erogé}ﬁléstflor fﬂcg

eties, jOIne

by
-P°1Y’E‘Fféza‘é°é‘d’é migrese Rahst theﬁ@lt%lﬁaﬁs?ngﬂqmswm%aumloeotyerbmdstemlon B
with m‘?’ogﬁl@f“ﬂl&&) ARIrdb Rterfbdgthe f.)ch@méi’@it%i{ 2t Mlnsfet b{\:hé Pymer
remaj ni ng after Ioss of the chain shutt
mO‘eﬁb‘P é‘?‘iﬂéeé a‘i“ﬁ‘é%%%*&ﬁ“é*t“@é o3 ysé'tleFé}C&‘n‘ré e terin Q;rcmst@sts dre
subseupérely d@tnied Bolpiidr Adglos g;osaes&@a dlstnhaﬁsﬁmre FHO6idHl HLnSmicA LAl YRS,
Suchasygxlqgrl L oon1 r(r:lont ai ni nlg (¥vo nore active
EoOY dr AT BAMH ST SAROPP DL B st difirencs Bepmenogrer sRaInpFitien

insertlon at the termni ofjsthe
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pol yval ent |inking group. Desirably, at least 0.5
percent, preferably at |east 1 percent, nore
preferably at |east 2 percent and nost desirably at
| east 3 percent and up to 50, 90, 95 or even 99
percent of a higher nol ecul ar wei ght pol yner
distri nEonent IS present in the polyner blends prepared 15
15 E?/: j@'s‘é]fhmé} ﬁ?ﬂstﬁé:fé?ﬁ’efeeﬂ egriau bt dthen groagen’gxlmome g@j}rﬁ]&%med
at othOtinied Quritand fABR e shuttling
; ent r ef erpg)wt 0Aas ﬁ%bEéﬁ[néﬂtreg&%o%{s@t Cfa PLE{ PRpropess can result
in forg iqn; of S“(&%‘ﬁ%‘é?@&“%hﬁ%udﬁf&n@gmpemm Iaectpﬂmid'ﬂe)f BPrle@bisty
formadrpaﬂ'ﬁlﬁ:ﬁfo 6kiti R, et ¥ She Schangl ud
" Ner | gngbl e s(ganent e?% g%%saé%glgrga]gfrem%af’ f%réacmrs or
“esﬁ%rh 3 TR STAnEROTt SEtRssn tBpTsRateTs ﬁ@oﬂq;ncmbmmffe;em catalysts,

monoE}eaﬁmmﬁuﬂﬂiﬂlﬂe&bﬂﬁ( QNFRH T Ror OnfIER X 1S
o rsgt Lo i rr] o] V{:}'ﬁéﬁ“n g&vﬁgn@ 021 l1‘1’]9nolvmers

of the mve t10 dﬁa.raglé/la ?f?‘fterng%%?g leagtm%mégldg@} rrjoglyedr eqgments having a

d1ffermyn mmjpmﬁ;amadd/di LRt @bbdﬁle\ﬂl&k heRBYE BB RGon. are referabb
i.zabl @ functi ona Ii/ ’

al i Such r
mdlvxti F(Q; Elgrﬂave aﬁter/rrgc} cozmeogswrt %I&EIHH’F Polyper abtbg ];Iﬁ%(Mvz/ybb geater than
28 pm@hegrsatqr mhan hé. Teaettiropolymex t:mpas;ﬁdnt tsikall ?%&9.{1%1 eater than

s, o@sm%reat&%% LSRRl BRI LI, exehange

pol ymeri ze the chai n shuttllng
pokbeiptngesg sﬁbwna@uan eralayting amnmxeniabefchm Enustit dobr BEh two

'catalﬁg‘é‘;ﬁt/bnﬁ}‘th&)éﬁlbﬁ& lgy\fle%egeg@et tal yst. site or, remai n

~ Tattached to the C %EE-“[Cl ‘éheéﬁg FrE 15 jiystrpted 2 monomer
mixweGf gthyised, b andycralimesrizable shivging egane s c@itaiiiihg a p&]ﬁnenzable vinyl

ou n tt h d h
sl 530l 50k 406, RS o LR LT L e

&r oupf br WBQ}M é?n@ a’f{ﬁ C tqQEableQf@WBNgle dlffewlﬁtgtﬁiol}&iefs&eﬁ&seﬂ@h by
active talyst sites. Wile

ol herre rt:lveI narg] O DI a
zj KTI’O ipﬁ% oW %S PSRy t?’ *¥AAET™N, the shuttling

a t ri zabl e uttling agents)
d g_g IE'tE:% & 1s E%VIPQI'I e gfmfaﬂ%o%%ﬂ %P?P@Ie #otipnal grpup into the
growmﬁﬁqjyrfq; p&tueb\adld iof the parly O P Efbrm a raﬂBofErh@Iyle‘n%SA Bolymer
taS| A daﬂzgh ssess significant
con TS 2;1) %t e %?%ﬁglrl%gcupgahbﬁlhgppglsm op EfrfOKHFd by catalyst C’
stltermagivel pataly$h € mAvibetihdapapiead @rbrpb@atinfFomonomer. That i is,
the ca@is@ma@bg ¥diecRH 09%%5515 élf%o{pgxtaggn }hll?rovrk}ltﬂhrgspeg tg tl?le polymerizable

bt ymer noi ety, thereb err upt
shutt E‘ Pﬁ%.xf df%{ep,éﬁchl}mqoplytopg@fgh@atabrﬁts tnh@-pqirmbeysrmlﬁﬁcamtuﬁlhﬁes of

PSA 0 ﬂ:&nﬂiehﬁﬁdlﬂsstd M@ POY IR AR OB Bh o ook | 16 $ieF hatn

ert ai CI rcunst ances, the sequerit

shutthble a% A fe nﬁ%@%@g fgncéipnstity Lo t:paabj/secp IBpsile akchtees
with aataem Cabiefidsapg ElIsb( occdR bﬁtmo@&pi@teg' i ga'}(ﬁzggs eﬁ%oﬁgg br?z.trmhmty

r |den a difference in
center co '{[}%6, SEE{}, T%‘ X%‘tarﬂob'i‘]ﬂ‘@ﬁk metelysis mitisferred ip an aeins ¢atajyst
site. $talstlb andt2y panr cee)irGn the bﬁfomteQEqu@ﬁcJa & thddail %ffctc){ Aéﬂﬁ)ﬂalf}hﬁe chain

at other tines during t
Sh“mg’g }‘%{lrrg;e%?dz%ft T PEEE GRfeH to VPR ERSS tith Rae stsevméacnve catalyst

cemeqs defergor mitpr | pncqmesﬂ;ornam atpelshibiichaih Becfu@! NBE 118 Qs L9 PEQLSy

ac differ ties, or a repetition
e O D v b S BTy RUPPEb tsEsiarrr e
hgandé ﬁh‘tth%m?fdtcegeretonmlwgmnyms ramhra BRRIymRETERREd R farfoBAGLO! &
olymef addRioRHMED trans bet ween t he
P eact51 gés or e\gﬂgis?srg atesh ng&%e ?atag's?sft%ldg‘?fflélﬁa?’h‘i"%%PSA is
contingeyilyradaied ghuring témolyrnertzh@nr wEbeohd 8)ctorad opefalte findeBdidos
i nfluencing the polynerization. The polyners of the
invention desirably are chgracterized by at |east two
i ndi vi dual bl ocks or segnents having a difference in
conposition and/ or a nost probable bl ock |ength
di stribution. More preferably, individual blocks have
al tered conposition within the polyner and a. PD
(MM Mn) greater than
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10 1.2, preferably greater than 1.5. The entire

pol ynmer conposition typically has a PDI greater than
1.8, or even greater than 2.0 and up to 20, generally
up to 10. The process of the invention enploying a

pol ymeri zabl e chain shuttling agent and two catal ysts
may be further elucidated by reference to Figure 1,

'continvmle pelymtrizagon eniitibnssyirctibrtte geattomnio Bﬁﬁiatm@"ln)@!ibr W as a well

i zabl e uttli a
mlxedg%agtt\éla %ale%thé]r %l&rsrghr éz{lgg th o\}/)eramf %lféetbé Fe&ﬁlﬁ.ﬂcaﬁ ﬁxegoisl%ﬁ n
formasmftmmﬂgusrd;ﬂhmnt@nlamergpemgp M, such as a nret al
ggr?%%r”'s {:dgﬂh%g) géfnéﬂzaqbr}/&E Q{nh%re ?nandachg ya%’st siie, C g\% exists

capa
follovmaafl’éﬁeeﬁfﬁhaagee dliporespitein she f?@ptlels@mr@dhdd)copo@mérs op’uoﬁ‘all)

i msaaﬁiat M Sb¥mefBi6c@ SO P step
havin The ssg ISepo ryneri Zlez{t ﬁ&ﬁagg‘gs&g?re%? 10t esamepolym&

champ C\PFRSPS 2358 1D& ToPERTed 40y AIDer G imes smlong astrelymgrimipmegd shuttiing

ndiffab T r.
o S B 208, S R o

ﬁ%ﬁ%ﬁ‘ﬂdl Shegs P AR eIpRAT cpgporating leveh, tasitipifyl, 3w or other polymer
propef (16 iy pre, rtexfﬂi’:iaﬂiﬁﬁj oitlHe @%ﬁi@éﬁbn fnd shﬁtﬁmg 91500%?89 ' sﬁc%h%g by addition
fa tcer nativel cat al Klb b may be i ncapa
of a Pplf SSPBAPEL T S ROt 2 PG pRlymer aqeor¢ing tarﬁwsxavsmrmy The
brancli)@omieésertd fechn @@ réﬂilﬁmhﬁ&le PSAf wit R RRhSdd®Fhnael b ditferdtd t D
abI e shuttling agent, if

p°1ym§r ??e%ae togklﬂec%%f’%%fta 5 f;%}a BREYST the catal ysts
i rmmmpghmat msst&tegrthé skﬂmh hmquann ra*cbgeﬁze @tfat thE’ﬁéorQ&ﬁhoﬁl MiGustrated
th

type qglva@estttuemsu Mctrectvaxt d catdmc is eeitopad sﬁd'.lj‘th‘ett itRPghiid Mcor[MratédQEto

. the rerpx%egonmﬁJ f{:gn]n Akt cﬁ%lggtl %sff po tehc amts ?or%(lsg qﬂomﬁ']i‘e initial

"ol etl es may al so occur, ut are no
incorppration SWtesy Bifitheraalyg, tbqﬂé?mﬁpﬁgﬂer@msemthl albranlztecrpbrhqcher

_ morpth‘tﬁrk/ ﬂrﬂm&ﬂ@V&JdltﬂmQ%BMH&E bR R ﬁbmﬂ&ﬁh ;5019&35 %?xﬁb% bk gtglgsts C

an active catal site. tes
and (‘1 ﬁ‘°‘f°r+8°tc9ﬁb‘6*§?)t’%a"sbeéf£‘ﬁéﬁ%‘é the geactign rglamaee aseBet |

Addtiged wifadnh olyrhdteatidAbdditioSd met:zjrdvﬂx% fo }H&Blf)a(ts & sitRtastd P

al tinmes Wth one or severa

occur

homog%ﬂf?‘{? @%C e sie n g%rpglzﬁ%/rgiogk HRREms toy distsibugipn of sizes, desirably a

most pmbacbtephntxaﬁmlom if differifg @Mnymrloﬁicfbﬂﬂlﬁo&%ﬁéhré moh@der @:Ialhents

] t t hi h
mu]tlglg}e%tgé %pcx nng ung’eg dgthéﬁ?% pr% cess ggﬂc#u?/oﬁf {agcaso Iﬁ%bgég\‘fg&e‘gtt%ﬁ

 respegiive péipner segmoengsgedy alsb bgdisitiguigtet thsed &n cﬂﬁéra{ceﬁﬁ Bile@Hical or
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C may be distinguished such as by conononer
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5 branchi ng points, each conprising a polyner |acking
significant quantities of |ong chain branching. Such
a polymer may be forned in one enbodi nent by addi ng
the PSA only at the begi nning stages of a continuous
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Preferred shuttling agents possess the highest
transfer -rates of polynmer transfer as well as the
hi ghest transfer efficiencies (reduced incidences of
chain termnation). Such shuttling agents 5 may be
used in reduced concentrations and still achieve the
desi red degree of shuttling. Highly desirably, chain
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meta c | d f d
S G O L B o T e Py o g

hy%' P%@%ﬁ"@%ﬂ comnld\eh &rogse l@lﬁb’&hqslhdﬂ(ﬁdxplexes of metals selected from

roupd 3 oY &f r < e, art i san w '
N E) ppr eci at?g?% %%ZC)’I?R% y%er %%%%‘%Sgaw}: and  ter lg?fget?hgzglllzgg &-bonded

hgaﬂﬂfeqr Pekywlpnt bevyebase hignadse Frangdesohdudyackgip@nt, @aif mkthiloeml €

2@ REbmieRy Sinti Hoighthleh herein an
e oyt ol i O b B St G oo T

COmPETFY aﬁeegeflgllcéﬁbﬁiqﬁ’gcteﬁlﬁy the feapacVEdX gh ot ¢ fimagthaggntterein
i nalivgeetai(sdice dﬁérﬂﬂdﬁ 3 th, M.
refe%%ry%r ot Eslfer‘:'gé’ { o nCEseV f’l@fe%%‘ﬁ o, lm%?e)p‘referably 4-10, and most
P SR aReSeEPtie T A °zfﬁﬁ@)‘emeef§ 2-
et Hﬂyddeﬁbﬂdéhlﬂs éa(ch robdﬁﬁtsﬁw ls)as’lrdu}é 'cgﬂtﬂﬁﬂlw delocalized m-electrons or one or

more%%t - but v % I“ zji ncchl ori de), |
‘ﬂ"“kP&Fi/ e} ‘EQWFW M:,)%ud BQgroup containing up to 50 atoms not .. _

countfr, h&ﬂ!dlbtﬁn)altc@ﬁeb}ﬂlloﬁafﬂ& IByd GEinfd€e) K groups may be joined together forming a

L. 4- but b| s i met hvl ) silyl Zi nC),
brid %dl {%: %“td %ﬁlﬁc‘?j‘e °’B’i°§e(l‘i PP bend i Z k8 pr to both Z

and 3pi s( 1, 4- butylenedlzune)
methyltri (1, 2-ethvl enezi ncbrom de), (1.2-
et hvl ene) bi s(di chl oroal um num, and
(1. 2-ethyl ene) bi s(di ethyl abum num . Suitable
pol ymeri zabl e shuttling agents are conpounds incl uding
at | east one polynerizable functionality in a |ligand.
or group attached to a shuttling agent functional
group, M. Accordingly, 35 such compounds. may be
depicted by the formula: (M),,L, wherein M and in
are as previously 20
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defined; and L is a polynerizable functionality. ‘
Preferred L groups include ethylenically unsaturated
hydr ocar byl groups, especially vinyl substituted
hydrocar byl - or hydrocarbyl ene groups, attached to
one or nore netal centers, optionally containing
further substituents to balance charge. Suitable

pKI mdmenamﬂlyle&h&h?lh’éﬂlde ROk IBGRIVESNt] z{ﬂriﬂnié(if%le@}‘v'ﬁavﬁﬁ &p B0 non-
et

hvdro%:fx n%lcc))ms opPonaH % toF Wﬁe%gﬁ-eups (nzav&;a lb%xﬁlecktogqtr)eﬁgpﬁyy forpiag a

- divaleft2r poiyeitenBanydnjcrpedunydna,i father (Jﬁttdiiblll)ebhdor myfte RbkPE lZd 84 or more-
_ zZ gror%%mgsu%et{])ﬁ%% té!%)hnethfr%‘b%e?lﬁlﬂgz"i‘ ngety that is both covalently bound to M and

Coordmatﬂdféiﬁlpﬂqenyl (1,2, 3, 4- rI4 1. 3- but adi ene) benzyl zr nc,

diz(i 1B Y, yl benz %
'IOCP gr{ﬂ?, I’er%éct f(])\):/ Zl r?(e: 15 ut(% oe(?{lse ng‘l OE?T lexnd O% up tO 50 non-
hydrogja,n atomg [eortaieing {tudaphyphy GIShﬂjrtdz&lrsern pair through which Z is coordinated to M:

(Rléfdnrlh{tké%?f}éﬁﬂo)c@i hyl zi nc, (vinyl) 1-dodecyl zinc, (2-
propen-| -yl )(tr|netthS|thnethyI)Z|nc

( ¥ lvangpteser EpB)Lde 4:( 2- propen7l -yl Yzinc), 5 10

hex%&m‘d&r@@ﬂ% (2-propen-1-yl)di met hyl al um num

d| 2- pr.open- 12321 ).al um nunbrom de, di (5- hexenyl)zinc,

5 Wéﬁ‘erﬁﬂ‘e‘ts RYRLte fhe formalpxidatipestangiMt - but y1zi nc. -

CabloShetal o SHibAPhELEARAL 0 rei 0, inelud

any conpoallJrﬁH%r con‘gﬁg(t?sl gﬁﬁt%?&%%%%ggon%gg?rﬁe? anliopgs (?rge‘mal
ligandzpeupt, eduq‘h(may fbe e\phqf q:mgn-paihy delbaliodd it Hdeded @fibkie dgand groups.

E ?ﬁ‘ é ?P % ?; . Both heterogeneous and
Xem g 458 Bipended AL owﬁgat%orérﬁ;ﬁﬂogy@@d RidrAs nescystic diene
and diBSHl BoREIHBObtSur AoftrdbErizEnd g6k e, Wed dr
Zi egl er - Nattyucon'p03| ti ongg #g?%césté’l a? 'y Cfrnggg)gwrrgth?tem
m-bonfled” iSfacen<hs Hisriewd P Grhougsdzo e tasition Ak e sbaringiok ek trons

from 4Yskti0l0 eiodrdzBliRys des and the wel | known chrom um or
vanadi um based catal ysts. Preferably however, for

e&ach a¢m u:stée ¢eirgalized © rpomidmg:bupmamddpardmw berahe@tude@rmh a

20, Segmen | he catal ysts
i S A0 o AR e b b
hydrogashykisubstifuied hpi@rp@om‘gaarmme hétkrogion mﬁrmdrdﬁr Gi&SB}S ai 16 of the

Perloﬁg@gﬂlega? Stheee%%tg&eﬂt rd%l#ﬁ% : tlt%agf?]teéro:t%[ﬂf gﬁ &gther

substiggad; veith affropthes e hesetp etor'ﬁabmemmg mpfety. i aiiging Svo or more such
radwa'?szr xﬁiyecf)ée@l@r 2451 Qkus&ﬁmls% i gfdpfé%lﬁ%o? Rty lh&a(.:r?%ga?%i fg?ed ring -

mpl exes of netals sel eéte oups
Sysm?sh & tp“é?r‘P‘B’cfP@‘ geiplocysie wikehemeige rﬁn@decb\nlﬂm the regm Bineroosrbyl”

are C,I'Epftﬁrdﬂe bﬁﬁ@e& Zxﬂ@wchz ,arkppr@(ﬂ@ﬁs c§2§ a.rlo}ngr@:r} caftl FPOLW-subsgtuted

| es 1nclu et a

aromaﬁ‘ﬁ F?d“‘ﬁﬁt aé‘ IC@%S9 éﬁéS“b%‘H%‘% 4‘“&‘11 Frslipalgedriteble Vvdrc&mbyle@bsymmde nt

heterd&tbhi d¥ibadinfiede o Qb & thehpsahel @zIdichg oﬂ%ﬁ:ﬁr SQ%H ftfmium,
Iexes are generically . depicted

nltrogF% IpH%ﬁpg MRIQSESD Whergn gAcp el the h)éif@ vl\gﬁ@pseqontamp framg to 20
carbometbmb. Bamplt adiufid 10M-dBheEn Ro, Jp5norrarnef, ﬁfnﬁ:@v}érlﬁ &varE‘iRﬁ &

e r ef rably Gioup 4 of th
buryiflSb R et oy AR BPhendptr 9 e ey, JErample:
of Gremdh oot@:luﬁtqremxe comamngmmaqmsmmmamﬂm@ Pclphing alicb o6k alkylthlo

mmet\/\}]ole({’fatén{ Qﬁﬁlat%s t%%reof or esxgrln gﬁ{?g@)&g? i %fg;ggg]ql@ethro ‘ |

groups Borge GivheTnsitigoneidl |onganhmﬂegxeral 2{d®bFied Rhd BQRCAYy VR, £-
bond 0| ned together formng a
on e(a %ge%hg?rrg{fgo E%ébwtegg?t PR optionally one or nore

K groups nmay be bound to Z, to X or to both Z and X;

21
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X i ndependent|ly each. occurrence is a nonoval ent,
anionic noiety having up to 40 non- hydrogen atons,
optionally one or nore X groups may be bonded toget her
thereby formng a divalent or polyval ent anionic
group, and, further optionally, one or nore X groups
and one or nore Z groups may be bonded toget her

't hBxaglpies bionimblegni@nionierk: iz Albotded RO ifcAMa bRk d
coordi nated thereto; %eﬁﬁdependentlﬁmgggg

md""%@b‘?’?‘évﬂ6"‘&*‘?@”&“@&6? ydrpflygrenyh epizhiydiafiesreny]. gemedicnsl. up
cycldhexaﬁﬁn}mdihydxhyfd{rﬂgﬁﬁ IRk DREo&ARhRh] d%&ha&roeln%é‘&femg
hos Q d% tLectron alrlthrou h whi ch i's coordinated
p ?ﬂ prata engﬁ groHP &se\?{e kas sPBstlglted)glerngtnéﬁq thepgo§ gmemallv
C. wfhydjmall)y]t- subgtjtutdDorzris(G,. lah\rra;lwaifmebm)s‘umo mb&lotlﬁt@d rivaids M}@?f M
equ the for oxi dation state o
Proiid i eelckdie dc"%:@%‘s? Pt sy e e PeRyHReAI Y Plgpehiadiany.
tetra.methyjc)@loﬂ'enbtdnmde@ﬂletbnmsﬂvlmldpaiﬁdieﬁﬂ indidng@n gl dheRdenyl,
ﬂuor%yl %%e gnogﬁyl g)%rlg%tiufi-ﬁfor n élg &V%Sé\?i;g?ngi. ;stgwd@ﬂgqqenyl 1-
mda@gﬂcfepjmghd)wgleraﬁ-el @ﬁﬂ?w@aﬁrﬁdbﬂfenﬁmolnyl%att&ﬂhvm hyd.
or TEEOJBra%QAZE llgéa.ﬁ&%:e]a%lo%lcqlgande “é%gfﬁﬁﬁfga co al. Ly

gr ou bor at abenzene gr o @ﬁEP%?@W@mSm
benzgeq Jg@y aregeviotely Ko in ﬂrpatgbmmben @saribediy & IHREbetiBe et al., in
Orednbi@ikks 9l QUer L e nsition netal
s BI040 D90 ek Wb ATl Pt S e
formyle: hond. Each atomin the delocallzed 7t - bonded group
may independently be su@stityjed with a radica
"selected fromthe group €onsisting of hydrogen,
hal ogen, hydrocarbyl, hatehydrocarbyl. 20
hydrocarbyl-substitut% et erfrattdns” wher ei n t he
heteroatomis sel ected f (Group 14-16 of the
Peri odi c Tabl e of the ERenentR, and such hydrocar byl -
suQ,t ityted heteroatomradicals further substituted

e 1 8 G TESEPE REAEARY Sieepd o tbairop gonvisiinstof

' hydrbg‘enacfdiptarhyh sitwivhalolor p&tngl, &i&lh‘ ha{"@rdlhpﬁta be atUﬁYth Qgﬁﬁlwvdrogen

t tiall Tull
and %P(?éﬂgll tév{']o;%%%g n¥ f{’ncgo r I?nﬁne QJ Jg cf E?qr%@%;caeﬁﬁ%olgég ﬁqlxjr%{en){

derlmt'ea bf &udydrloeahzwd tbdnided gf&ltp& bne dtcﬂlﬁiihbkéﬁds Wnbiddl oY heB dr € 68Vatent

are Cl1.20 branched and
bondcdg)équ;‘g&gt?%kded% TS eraalmd‘ﬁ‘&tﬂi‘ecm}"a]&} tharely fopming 90

bridggd gRysfems ubst i t ut ed aronatlc radi cal s; and C7_70
ar I al s. Sui.tabl
hygirmosglgggglewg 911?410 £t ed m% h %r' BB LSRR F‘l%clgges &l ude
°V°1?P6?f6dlenvbﬁmup aheeytars prs‘wcbslmkmmsd the ad hoddgsbeaf deb@rbembv WO
98/5649h] £@B QLS oxygen
wher ei- nseggglﬁn%?feygaephog%?%cgﬁg f(’% %P 1S the ?ans from1-
to 20 carbon atons. ExanplesW|ncIude
N, N- di net hyl am no, pyrr% yl, trimethylsilyl,
triethylsilyl, t 30 butyl @yIS|IyI
nethyldi(t-butyl)silyl, tr nylgernyl and
trimethyl gernyl groups.gi | es of C}oup 15 or 16
~hetero atom cont ai ni ng noi-eti & include am no,

pho o, al kox or alkylthio nvoieties or divalent

de?%% §v§§s?ﬁ@9é5%bﬁTﬁr exanpl e, anide, phosphide,

al RiefeeraditanyitiQr mehlkyhpieds fir @se HFeRUBResPARISGe FRMLRSVIK. 37 -
gwﬂxenetal or Lanthamdeemetaes and b &ﬁ qu%Jwam

adu%ﬁgmﬁodroc’?byl group, 7c- bonded group, or
hydr ocar byl - substituted heteroatom
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22 Exanpl es of suitable anionic, delocalized 7t-bonded

groups include cycl opentadi enyl, indenyl, fluorenyl,
t et rahydr oi ndenyl, tetrahydrofl uorenyl,
oct ahydr of | uorenyl, pentadi enyl. cycl ohexadienyl,

di hydr oant hr acenyl , hexahvdr oant hracenyl ,
decahydr oant hr acenyl groups, phosphole, and
b@&ﬂh&b@mﬂywmgroups as well as inertly substituted
%lea%hves thereof esp %lall 5 d-10 hydrocarbyl -
subsf PPHR Semmedricelie ecﬁya%%@agfbw?lsﬁx isyHound to M, said K

group sertsing wptte 60 atedi Mﬁbdnmﬁﬁg Hyhl@g@@it@ms Bﬁtl%fnﬂr\f tt@g Id&ag?dugﬂn% be
Jomedqgrle?l%ﬂlomﬁrﬁ a 'Q/r%: oe cgsgﬁr?tgragaélg g.f)ra]er optlon 1(}:/ ogepls ga? beI beog%/d to X or Z,;

t et t?aalnmdmhwsh opEvhlem) aivyic, moiety havmu up to 40 non-hydrogen atoms,

o I di I
. optlon%ﬁ)sgr%@ﬁlpr%;\ls Jéeﬁcgrl(x:no(r) Pgrhg? | aﬁg?{ dicl tﬁ?etttﬁwo fm‘caﬂocycle

and ﬁlzﬂxmwhllymnp hremwe Xrealé nyd or mtoed T gimypi;raﬁa‘ Bou@dd@speiner thereby
&Q{thflé b ﬁcﬁwent‘v]oorddqgﬁ)f anQi coordinated thereto;

yrrol 1 di noi

ﬁn‘{e@W’é?D@b eavh a¢quyrpiise mméﬂdm%fdase cE)nd" hgand of up to 50 non-
hydrofdalat ands ar
Yo oﬁgg%@%ﬁ?ﬁ Lt OP%QnSngg‘gd e@or ongﬁtgﬁ’i0 §hl hﬁCh BBt to M;

t & 1s BapsashBom ¥ are previously known in the art

haMgﬂng§€ﬁmﬂ@@§jlbed by G Herberich, et al., in

O 2anonetal lics, 14,1, 471-480 (1995). Preferred

bt f@ﬁyrmlrﬁﬁnds correspond to the fornula: Rl

Rithe sBmRdex, iReddd] t3 the M} R1 Edxitafion dtite S0 nert substituent,
referg sel ected fromthe group consisting of

bl
ﬁm‘\‘/%i?‘a? Belfaghese caitaqming cihgn ge o tgdk srodps. BmilaheR

comphﬁﬁlﬁt@dﬂl}hoie@oﬂﬂnﬁ& 0 bBdgilerdud Uinkih P e BYAL Sk, Pre%gd bridging
onal | ent S may _be joined

pLi ou

srourf B LRRAL ok B 30h R0 SR 1 OB Py e e
carbomfR’ sndierendratiooah owademcd: }sbsm@d ogx aopsseRied 860 My, Redrs@foyl,

L n or a, covalently
hydrop SRR Ao RAs Befthe BiFR AR R e 0 THa RS Rirgase e
Lo 8 Resfesahyy, Rondrpprsicrilyx@ctnciuyack is pethplnothyRiyospph biesd, tevt-Butyl,
pheny® ek ehb g PRenb}at are phosphorus containing

anal ogues to a cyclopentadi enyl group. They are

BT {helepIBRlpes portdtingFp Khgrvim grelvempoudésomnéshadinyo the

form¥© 98/ 50392, and el sewhere. Preferred phosphol e

| igands correspond to the formula: Rk R OP R Rl

25 wherein R | gsas previously defined. Rgefepred

transitign conpl exes for use herein espond
to the Ro CXXZZ, or a dinmer th
s/
. R3 -

R3 MX"Z

RS | RB

or

wherein:

M is titanium, zirconium or hafnium, preferably zirconium or hafnium, in the +2 or +4

formal oxidation state;
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23 Mis a Goup 4 netal; Kis a group containing

del ocal i zed 7c-el ectrons through which Kis bound to
M said K group containing up to 50 atons not

counti ng hydrogen atons, optionally two K groups nay
be joined together formng a bridged structure, and
further optionally one K may be bound to X or Z;, 5 X
e&C i weivesevrenceinispemicntiy vk fromaini @mpeomnﬁg oOf h@ ¥Ry

,hvdrof:bpovtl Qll}% eﬂ% &X&%Pa%eﬁdgén%ngatlog t O al g}%‘ thﬁ ne or re X

and ‘one’ or roups are - 15 bquo PR a
hydrogastatgimsoeryadiaeent R’ aqulqu quettltverormpltdmmt deyivaive (that isPDiiy@ro¥arbadiyl,

siladigl3Flg v o get her thereby
silacifBFlo @R rdIBY ferély e E RORARA, LD

ormng a ol et y t ctova |y bound to M
ard ipdsBendenilycach OFWETF@P @ anznnonrd digsridenp |0§/ur€ae®1non-hvdrogen

atomsO& GE K€ BRpd t8gethel oM § balent E¥bic ngﬁl 0‘9)99 g{up ) %%g-hgéroegl
to 50 non 10 %y drogen atons contal ni'ng at -l

atoms, pp EOREPer e COBIEARY dipap having fomrhtoiingirh Zirdesn aoroy mbityerdeans
of deib&1i2dd n-dfectrdnsdM, Rh&&Shn It/Irx@ﬁthe -r‘?fol?}nal 5}&5&103%&% n%(? ger

froml to 4; Z is a nunber fromO0
kR, E 728 efi prpreyiougindseiings rral oxXi datl on state of M 15

Pm&ﬁ@ﬁ@%@%ﬁmbﬁmﬁ&n&ﬁ\%%nIbePd%ﬁ QAL ni ng either

The latter exes i ncl ude
dunet?%ﬂ@’%%ﬁft%lwhala%? ﬁmﬁfagblﬁ@e@mwcwwmn@en:yhselanam K

dunetgﬂmbrpsemyﬂméﬁﬁt&@@h DY1stl&He NFme @418 Rf&gt @&%ﬁglﬁ%ﬁﬁdm I-yDsilane,

the fornula
2,2~ bxc(%rtrlg.rglstﬁscfi g)p%cﬁﬁl?eﬂ prcmaxhe dlB)FthV&Jaﬁ(lBéqﬁl 1- ‘Fh)sﬂqnﬁdependent ly
dunet&ﬁlﬁlb(tdﬂ@lﬁ)udfdu&iaﬁi-@-yl)ﬁlaﬁby aixhﬁg?mxs@muol?enqr @}dﬂaaéﬂ rGrg t edt from

oxy and conbi nati ons
R R e RN e TR A s
dlmetaylmn(g-mmdnmnsm&&na aﬁ@thSl(c}Rlc@Elﬁ&cﬁMV%(ﬂlugen %'ﬁl )slllane
currence i s nethy et hy

dxmethaggaﬁ&qg&&h\x o%%% %ﬁxgreix lyB ?

enz pﬁenyl nmet hoxy, ethoxy.
dime 1(°p¢i@l¢0§%9ﬂﬁﬂ)‘f‘s‘)ktatmbm!sﬂmfen{1hé)sxiaumﬂleb; eﬂ-mmmteaiym rlg t wo K

bm(c&[ogémﬁlﬁ{'l%&ﬁﬁg) ?iu Q—gg(c%&(%%rfﬁ%%?%t %dgczll}neegw ( ﬁrg Pf)maﬁffnél)'l'
(fluorgm1-wmetpang. R3 25 wher ei n: |
Preferred X groups are selected from hydride, hydrocarbyl, silyl, germyl, halohydrocarbyl,

halosilyl, silylhydrocarby! and aminohydrocarbyl groups, or two X” groups together form a divalent

- derivative of a conjugated diene or else together they form a neutral, n-bonded, conjugated diene.

Most preferred X” groups are C; hydrocarbyl groups.
Examples of metal compiexes of the foregoiné l_f.ormula suitable for use in the present
invention include: |
bis(cyclopentadienyl)zirconiumdimethyl,
bis(cyclopentadienyl)zirconium dibenzyl,
bis(cyclopentadienyl)zirconium methyl benzyl,
bis(cyclopentadienyl)zirconium methyl phenyl,
bis(cyclopentadienyl)zirconiumdiphenyl,
bis(cyclopentadienyl)titanium-allyl,
.bis(c':yclopentadienyl)zirconiummethylmethoxide-,
bis(cyclopentadienyl)zirconiummethyichloride,
bis(pentamethylcyélopentadienyl)zirconiumdimethyl:

25
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Mis titanium zirconiumor hafnium preferably

zirconiumor hafnium in the +2 or +4 fornal

oxi dation state; 24 R3 in each occurrence

i ndependently is selected fromthe group consisting of

hydrogen, hydrocarbyl, silyl, gernyl, cyano, halo and

conbi nations thereof, said R3 having up to 20 non-
blS(Peh%Ptbx}@WIOa%rmﬁsenylmanam}damml R3 groups together forma

b1s(m MieMurdtghid@t i ve (that is, a hydrocarbadiyl,
adi vl or germadi vl group) thereby formng a fused

mdenxlﬂmengyg%c@mmdmlvs X" independent!y each occurrence is

bis(indely 1 HirEmdthyl mﬁlleﬁ{'l%fﬁoﬁgn to 40 non- hydrogen
atops; or two roups together forma dival ent

bls(mdaﬁ%’%’l‘ﬁ%““l“i“@%‘i‘iﬂm@ls vpldf up to 40 non-hydrogen atons
b1s(te@dhv&1@ﬁ@énbﬁﬁrc@rﬁ@rmﬁetmﬂﬂé@l@ltsﬁﬁ di ene-having from4 to 30
en atons bound by neans of del ocalized

g
bls(peniamétl”}é/lﬁ‘f? Fréadiegyigreopianasisdbenmili s in the T2 formal
b1s(peﬁb&métﬁ§'1b@[bp&{tﬂﬁ@yl)z@:ﬁ@imﬂxdlbeﬁzﬁnd e are as previously

bls(pegefl ?}g‘é’&%o % o Iaénun%eltg%mgth(lnlldq?nds containing two
bis(petiameihiyicitpedtaialpmnesiiatthemytnisidk ane.

. ' | bi s(t.etranieth ch opent adi enyl ) si | ane,
bm(m%b%@%ﬂ%cgp?&w@pﬁwoéw S¥adi en-1-vl)sil ane,
biS(blld:ilcmtohgdtddlesﬂ&n‘tenbmtdyHeﬁml opent adi en-1 -yl )sil ane,

bis(t- lﬁnﬁg@%é{%ﬁ&%ﬁﬂ% %Xﬁ(‘:lthg‘/}?fzgtn:di enyl ) pr opane,

blS(etbbrlwntthvtnvsl@meetadlarlry\I/)dqumnmhémndthvyI )si | ane,

D Bl BB B 1 si 1 ane
bls(mg}eﬁrg{sﬁxlq:x@loge{r@dwe},’l]zyhﬂmlmmﬂ@nyyﬂ| nden-1-vl) - Si | ane,

dmlemlﬂﬁiméy&'oﬁén?adﬂ%ﬁﬁ%iohn,ql%[?neﬂl (-Vvl)silane,

th cl nt adi.envl)) quoren | -vl)silane,
ilf%/f" V@p&g?aeataqil%wma{ua@t@ayw of | uoren-1-yl)sil an

dunetByls11y1bls(t—butvlcvclopentad1envl)zxrcomumdxchlorxd
dmecﬁggﬂeébisyn &utylgyc Oge[{t]até%ggﬁzg%l ) (t@t ra;xhé/dr of luoren-l-vl)sila
(meﬂllgleﬁt(bﬁxj{leﬂrmﬂﬂtcadb;ﬁﬁt‘d&xérd'l)ﬁﬂahlaﬂgﬂ) 1- dimethylamino)benzyl,

(methglenebgs&\, LfW‘%)p F"B?)“é tegﬂ%%%w%}&@% (2‘6“@?1?‘&’6?)@?1“13‘#

dimethyibi)yim¢(indengl)zifepmtmirenadchXitidgr oups are sel ected from

- gernyl . hal ohydrocar byl ,
dmetﬁyl?ﬁ ?yfnlg%gﬁﬂ%&?{?mézoglggglﬂnq‘mand am nohvdr ocar byl
dlmefQYlaliYﬁiSS( 2-gethynepiiiiyligdepiarcogedietylf or m a di val ent '
dmeﬁﬁgﬂ})ﬂﬁg(t }ﬁ%thgl d@nv@%ﬂ{b}ﬁqg leéfjdlghemqel 3- uéagl s& together they

form a neut “dene. Most
dmetbrl@fVéhi%%@eﬂ@vl ﬂgmem@dwbzl@m@u (lﬂyldlm;mambyB -mtadieps. 25

dmeﬁﬁﬁmlﬁuafwmmﬁﬂmﬂhﬁmﬁ 4kl QL EGQLN0 | or il a

sui tab for use’I'n | HVenE i on |nclude
dlmetbylgﬂv@a%Fwélwﬂcaap@nwxmmmwmmm hyl ,
dimetB}iSi(SU KT RREND ALkbAMYdihéhyiCONI um di benzyl
cl opent adi enyl ) zi T coni um net hyl benzyl 30
dmetﬁ?’lé’%yé ?7{51‘ HbrerIzrsamiashismmetsisig). pheny! |
(isoplob{deedc iRl aciin Nt réhylE At R ibBHAN M.

dimethylsilyl(tetramethylcyclopentadienyl)(fiuorenyl)zirconium dimethyvl.
A further class of metal complexes utilized in the present invention corresponds to the

preceding formula: MKZ,X,, or a dimer thereof, wherein M, K, X, x and z are as previously
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bi s(cycl opent adi enyl )titaniumallyl,

bi s(cycl opent adi enyl ) zi r coni unmet hyl net hoxi de,

bi s(cycl opent adi enyl ) zi rconi unmret hvl chl ori de, 35

bi s( pent anet hyl cvcl opent adi envl ) zi rconi undi met hyl, 25

bis(pentanethylcvclopentadienyl)titaniundinethvl bi s

(i nd enyl) zirconium dinethvl,

deImF‘?a GG ISR Sipstitaeny Py te & RemtYidrrgtthatéms that together with K forms
metaldbcséié fEery | ) zi r coni unmret hyl ( 2- (di met hyl ami no) benzvl ),

5 bi-s(indenyl)zi coniunmrethyltrimethylsilyl,

bi’ ‘%fffségfdr%ﬁ\ba}t‘tﬁnﬁd@éﬁﬂﬁ FIRpSCORtaining Mp ot 30yoon-hydregeh wlosms comprising

at ledsi gk atom that is oxygen sulfur, boron or a member of Group 14 of the ]Eer o%xc Table of the
Ele bus% ent a cvclopentadlenyl)2|rco I unmet T
MRS ¢ B% %ﬁ&ﬁﬁ{ﬂ Tyt 6Bléﬁﬁteaﬁt%wlyczqdrﬁ@mh@mm@mymu of
nnroms;@p@nbraﬂekﬁyxh s\salfeRR tsReV-AaM bdlak L0, unret hvl met hoxi
‘s“(’i%esﬁ‘f%”‘r%llyﬁw El3351 98 GEHP A §IPIesusel asrerding i thireseiitd

mvelel,on inojusds ffednitpaliret lBydneve kanendaci-Qponkihg i EOREMIET met hyl

bi s(but vl cycl opent adi enyl ) zi rconi undi benzyl ,

bi s(t - butylcyclopentadloéyX}Ylrcon|und|nethyl

bls(ethvltetranetbvlcycl pehB?dlenvI)2|rconlundlnethyl

, 15

bis(nethvipropylcvclopentadlenvI)Z|rconlundlbenzyl
bisﬁ&ﬁhnethylsiIyIcchopentadienvI)zirconiundibenzyl

g@ HV|SI| Ibls&%yclqpentadlenyl)2|rcon i undi net hyl ,

't AGTEP P3O YR R P AR R ey R 1B 2 76 el 4 ertopl qmdammﬁmte
( | Ki i aﬂblbg&hzed n-bonded ligand group optionally substituted with from 1 to 5
%lnethyIS|Ibe|s(t butyleyclopentadlenv )zirconiu |ch

%% i de, 20
di Rbinleach oiduwbiok S{dapenddntty ByelbagieTinaEs SO doadifine B HARGH

L BV Pt PSSP P TSR PR e pfoherr
hydrygeg ate@p ﬁ@qqﬁygxﬁﬁq oy rdpgeiber, form a divalent derivative (that is, a hydrocarbadiyl,
silad vat &M&a@ﬁ?@b®§ &eQUL yo'nﬁ;ﬁs L aReNkAdIRy! ) titani u m M

di neth an1no)
di ﬁ”éil Ay %lilqlcv Pxﬂrgcerbma éyﬁrma@vwmusmﬁg@nz\md b‘l‘oop havég up to 20
-RhrdraRtdathisd, bitvB D{S&&xﬁ%@&{é I h
o d.d%fhw si lyl bi s( 2-methyl mﬁ*ﬁéﬁ%&%gg BB, o
den\m:yfeﬁmreof
di getihybsi |yl bi s(2-methvlindenvl)zirconium 1, 4- di phenv
| -1.3-but adi ene,
di et 14-53 INR brER 280&t hyl - 4- phenvl i ndenyl ) zi r coni um
(159 iskind; OrpheRYsd, xhekachense: cr.
d| rreishyl Si 1yl bi s(lt et régﬁ\é/%r ﬁlﬁdg%v(ﬁ%ls%{c‘o% e I\vslerem
R g ?Qﬁt@ﬁg}r v_eachocpyrreser igydrogen or a group selected from silyl, hydrocarbyl,
hvdrngaf@tobayanaucmxmtfeﬁ;@&remxdhzy el RS AR BY L4k LGQDT UM

ll}ly ¢ examples of the foregoing constramed geometry metal complexes include

compounds corresponding to the formula:

27



10

15

20

30

35

30 di et hyl silyl bi s(fluorenyl)zirconi undi net hyl

di met hyl si |l yl -bi s(tetrahydrofl uorenyl)zirconi um

bis(trinmethylsilyl).

(i sopropylidene)(cycl opentadi envl) (fluorenvl)zirconium

di benzvl, and

dlnethyIS|IyI(tetranethvlcvclopentadlenvl)(fluorenyl)z
“&mﬂnrconlunrdlnethvl A further class of netal conpl exes

ilized int es i nventi on corresponds to the
pre %réhgr?r ({‘l%roﬁiﬂ t%\? &W@t counfjpg bydepesrar  t her eof
v\,ﬁ.émé@pmthlyléac%chreaMS Evdﬂ:i’gen ag, &ra%\/duﬁ JthkMthan2§ selected from

hydroc%gc{ﬂ, Erﬁlg?rgéagbﬂrls‘gl /1 lsnhvcir car y Iortgg? ﬁlg‘;c?e\,l\ﬁr)g%c:@{%fl@fyns a

-ﬁmydmbbrlﬂlbmy biserﬂwdmharmlsﬂ?r)aﬁm, rdﬁdydzo aitbpBdntibid) BitirSeaibidi)1dRo,

o o 3 n ato
o BEUIRSAA SBABud R RS RE5R, R cwgppg e
Subsﬂ%ggrﬁr@ﬁrbal hsndserbylofy- @rbgrurpea_uvcmcrcatbmetrﬂaedm@dwmry'radnbmméd

éa d c

hydro b grﬁlgﬁl{)%r}? Sg‘[bg%ﬁ&‘y h\?fr'% %%Plﬁgls%rﬂwdfoca?bvgsg%%aﬂlwg of

substnﬁfefi pw@ﬁrbvb ﬁrﬁyﬂ@e@'@g )a.mmysgbﬁmm:d Igidtokarbylt Hydtocdrisyleneamino-

subshﬁ&&ﬂ&cﬁ&tﬂbyl @i@ﬂﬂﬁ)@ﬁg}‘?)ph@solm SuRRRE hj_yc‘r‘f&!al'bé'l this class
n

met al . conpl exes used accordi to the

hvdrowtglgeé?ﬁrosppﬁvesﬁ}ﬁt%d hydrpeashyl or Mﬁ@gqbalpqdﬁdj) ebetiraed lwdrocarbyl

said R(Ig?dliﬁhyﬁﬁosup 16 90 4t6nPRYD dduﬁﬂngtlﬁ/dltoaﬁl Jt&ﬁMd%ptrénél%(two acem R
ein: Mis titanium or Zl rconi um pre

groupy ﬁl“?yal??ﬁ ?}ﬁ% thgefypfonming a polycyglic fusef gpg@PuRoXi dat i on st at e:

K'M Issitaaiuvelel ocal i zed, n-bonded Iigand group optl onal Iy

o PR 1 MRRRhERE Y 2 sbke CRedi BRY BRE g gip's
c ohis 1G4 1Sn GNBIT, h&dr-ﬁgbmr-Pﬂg hydrocarbyl, silyl,

965 MY depenGif zg;clucrarena‘.;nolS ti lnrthe saldR2
giv:.%gp ﬁg%gg%}% Ry drog en%glt o% dsc’carbvglg’jqé’éent R2

mhvdgrcab:ﬁglytha@rem@r smé Rnhaama juy ar mombe:themun @rogéradd dpfionaBly

-twoRhyr@rﬂa%aﬁ@%!rmth%'o!rﬁ%rxl'arer,595 yl group) thereby

ormnga ring system ‘eac Xlsahalo
TRACRINB ALY cAp PFETaRTByib Bidyoger. os & nythbeg sadasppd fromibsldrgeashypn
hvdroE@Wld% suPL, hflogdfhtedR, HMgfeﬁ’Qgﬂarﬁt SRS, anfdco, anxnﬁﬁergo? said R®

b er forma neutral Cb-30 €O ugate
avmarw‘arzgﬁ?n-h‘ér?gerbrt?%ﬂf\r@u?%r &t R Seotis o' g e@r—r Wit sforms a
ring syslm; -S— -NR- -PR‘-; and X is SiIR 2. CR 2,

\M#? di é =CR., CRZSiR 2,- or GeR 2, ]

F%rrrmﬁ% P areap%?r’& wrat@or@aleﬁen@mséﬁae@pp@nammné@enR

R’ o0t a gr oup sel ected fromsilyl. hydrocarbyl, 25

h;sglrs arh and_ conbi nat ons thereof, said R

L?p ad“ VAT Baiceang group viag vy 60 atamerqt pquating

hvdrogo(laﬂ'pWQK godups dve jdied egrothergheddn SdrinaigR A6 a8 FRId Youpet al

cqqprggcﬁgnd ncl ude

zis 0,1 or 2.

Preferred examples of the foregoing metal complexes are substituted at both the 3- and 4-

- positions of a cyclopentadieny! or indenyl group with an Ar group.

Examples of the foregoing metal complexes include:
(3-phenyicyclopentadien-1 —yl)dimethyl(t-butylamido)sﬂanetitanium dichloride,
(3-‘phenylcyclopentadien-1-yl)dimethyl(t-butylamido)s’ilanetitanium dimethyl,
(3 -phenylcyclopentadien-l-yl)dimethyl(t-butylamido)silanetitaxﬂum (I 1,3-diphenyl-1,3-
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conmpounds corresponding to the formula: Ar R4 ~1 R4
R ~MZ 27 wherein. Ar is an aryl group of from®6 to
30 atoms not counting hydrogen; R4 independently each
occurrence is hydrogen, Ar. or a group other than Ar
sel ected from hydrocarbyl, trihydrocarbylsilyl,

tri hydrocar byl gernyl, halide, hydrocarbyl oxy, 5
mmhhydrocarbylsiloxy, bi s(trihydrocarbylsilyl)am no,

R LT AR T LNE R

3- (pyh‘yld}-plax:amlbmﬂtaﬁiemh-@lschiﬂethlylct-bh@ﬁh&ﬂ&@flbﬂdﬁ&ﬂiufnl dRethyl; al 0-

R A e R T

mgk@nﬁda}byzid,lentrl hydr ocar bvl si | oxy substituted

@-(-RUBGRT ey RS AL BGAL I Sl B A0Sk b

G (l-myhylmﬁwﬂ)cvcwwad@aﬂ byliiewteyifi- bluylaxﬂlﬂo)sllahetttzlnﬁumt &ichethyl,

o RUEBRRE N oo L 0SB DSRS0 BRI 50

ﬁ?&ﬁﬂdarbﬁﬁmmer hydrocarbylsulfldo- substltuted
(3 4-dlpHeliy R bR aen 9 3 mbndlf %plamya)ﬁgneugf L8 dfagloggpns not

Countln é gen at ons anad tion adj acent
(3¢dﬁﬁmWHW@ﬂﬁ§ ﬁQmPﬁhﬂ@ﬂmvbg%¢ﬁ%@n¢%mmmm@M®m@oIycvcl|c
(3,4- df;iﬂé@@l:y&1b§&ta6{ew@1)mﬁ{bthﬁ(%h&ﬁaﬁi é&ggaﬂaﬂeﬁm%ﬁum'éﬁ oi.R62. CR62,

Si S R2;, CR2CRo Si R62 ﬁ%, BR6L";, or

e, ‘f“e Yis -0-, -s-, -NR'- -PR5-: -N-R52, or -PR52;
(3-3-R dmﬂ@ﬁﬁﬂﬂﬁiﬂ&dﬂky@l@ﬁdﬁta@ﬁﬁiﬂ tsn)aﬁlce%yl({ Sty E QG RRAY  rvium

% drocarbyl sily or
?1 é&rocarvaS|IthydrocarbyI said R5 having up to
(3-(3-BN- amririamﬁdommvmﬁmn@zgle—m)a@etaymhﬂv@ﬂlﬁioisnanemﬁuﬁ%
%%& s or R5 together with Y or Z forma ring system
, independently each occurrence, is hydrogen. or
(3-(3- B Nréimstylagelopbenythy figromtadisnell-gdimbiyl(t-buiplachidopaEdayHagiss,

nﬁﬂhmgghqgﬁﬁﬁﬁgg:alkyl hal ogenated aryl, -NR52, and
nations thereof, said R6 ..having up to 20

(3-(4- H’GWO’FWH?‘UQ#}HD%‘%VMOPe@ﬁ@ﬁfbbﬂ)@m&ﬁﬂﬂjﬁ SutiamidR)sgustipsivar R
mdm&ggether with Z forms a ring system Z is a neutral
ne or a nonodentate or polvdentate Lew s base

(3-(4- glﬁihpmgmyngdcl?@mﬂgm 1-Zga%hvlﬁwug(}m)dopsgamy’@mgg@methvl
(3-4-retHBAGHHEAY IR heAfibyidbéiddicB AR dithed - BV i o) RndtRanifn
tong ‘?g gguntlng hydrogen, or two X droups are

?3dﬁ’8n get'REFI% her eby forming a dival ent |igand

(3-phgfvbumethoxycyclopentadu:n-‘-yl)dlmethyl(t-butylamido)silane_titanium dichloride,

(3-phenyl-4-methoxycyclopentadien-1-yl)dimethyl(t-butylamido)silanetitanium dimethyl, -

(3-phenyl-4-methoxycyclopentadien- ! -yl)dimethyl(t-butylamido)silanetitanium () 1,4-
diphenyl-1,3-butadiene; |

(3-phenyl-4-(N,N-dimethylamino)cyclopentadien-1 -yl)dirﬁethyl(t-butylamido)silanetitanium
dichloride, o

. (3-pheny1—4-(N,N-.dimethylamino)oyclopcntadien-1-yl)dimethyl(t—butyla.mido)_silanetitanium _

dimethyl,
(3-phenyl-4-(N,N-dimethylamino)cyclopentadien-1 -yl)dimethyl(t—butylamido)silanétita.nium
(@) 1,4-diphenyl-1,3-butadiene; '
2-methyl-(3,4-di(4-methylphenyl)cyclopentadien-1 -yDdimethyl(t-butylamido)silanetitanium
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'C, is 1 or 2; and zisO,1or2. 30 Preferred exanples
of the foregoing netal conplexes are substituted at
both the 3- and 4- positions of a cycl opentadi enyl
ori ndenyl group with an Ar group. Exanples of the
foregoi ng netal conpl exes include:
§3-phenv|cyc|opentadien-I-vI)dinethyl(t-butylanido
 Yishleridket i tani um dichloride, | _ _
2medk A PRARLENGHARAIL ARk Y LB ISRl AT A0S
gigefleny| cvcl opent adi en- 1 -yl ) di_net hyl (t-butyl am do) si |

-me i ' WncbedsediBRER Y it 3o i 2 t adi ene; . |
i tﬁ{%‘f‘%ﬁ??ﬁ“ﬁ%‘?’%%%sﬁ%82%?‘23%’@&- 1 e AOE EP sy arm
é)4s¥m1§wétliatbaﬁﬂla¢ﬁs di chl ori de, |

((2,:-aighe(nWﬁf@ﬁém&hﬁﬁﬁ&%ﬁﬁ%@?&%ﬂ1&1}&4&2&&1&%&@)@5&&0‘)&%& I am

i do)si | anetitani um dinet
s ride._y1 ) cycl opent adi en-1 -yl )) di methyl (t-butyl a -
((2.3-tipBoy/15- 4 S Medinb@Nbiid)eydoperta die 1.9 BtyRi i ene;
Qg- 1-£ﬁ%gvlpy??ol-é[%ﬁ%gyilgpég?ggggﬂbﬁﬁgﬁfg#ﬁggeVl(t
- Té%ﬂ 89 si | aneti t ani um di chl ori de,
(@3- (Brbdbaarhydipyhyiohndeiponakionenbagiafid- ! ) di met hyl (1
- anmi.do)sil an .anium di_net hyl ,
| (@il%y(%lﬁe‘?’f‘ﬂa?% %@5 %f%rp}‘w&ldﬁ%lﬁéﬁm;en- 1-yl) di net hyl (t
(2_.3,mtpgmeylylaqueim;)lsfbllo?ne_ﬁiemryi)ﬁngneéﬂyl(}-b&y14mdo)silanetitanium dichloride,
5 L V4 - - adi.ene; , e
5 BN e BB e o mipmetiasm v
(2,34 tsipheapiet-nethyi¢vapaiiadieh-01yl)ienethyl(t-butylamido)silanetitaninm (1) 1,4-
g$'4wgiggﬁgﬁggyclopentadien- . )
-yFsdlﬁet yl (t

. t-butyl am do) si | anetitani um di net hyl .
(3-phemyl-Amsthokesiisonestediopleyididite ¢ buglantiopsibrieyiafmbaith)skiagn do
,-hl -h-@tﬁ%kc | ainl-- inte - ieos.am:'i ium dim
(j P gn;*/'l 3-N. l\{g{]%g{xn&% a%ny]%dcf)rgi 6%’2?@%?%%}'122)1% 2 fimgthyl,
(3-phemyi-j-apeforsrysigrentprtieny | -HhAimesg tbatytamidotanetitanitf (IT) 1,4-
dipﬁ&HyDI[,'{’)-Gﬁtadi%n_e; hyl i no) ph | l| di |
\a (3 (3- . N- di met hy| ami no) phenvl cvcl opent adi en-
.3y D PR AU E e iAo it digtloride,
(2,3-c(iﬁffﬁﬁ-(n-bﬁtyl)cycl_opentadirﬁ]m- 1 -yl)dimelthyl(t-buttylfan_lido)si}anetiltanaum di%nlejth?d( i
(2’3'%ﬁ?ﬁk&@%ﬁ%&%‘ﬁ%ﬁ%?1°?'g}r/¥:') i %m(gﬁﬁi;]uty%axﬁi_decgéﬂahgﬁtgni&mngn L
Hipheri-pBrbumgdiere; 3- but adi ene; .20°
" - nyh ) n4- methvl cycl.opent adi en-] -yl ) di met
e SR B M1 RS Sl
(2,3,};31eg@hﬂ@gqyglgwhmy!l-)yL)ﬁmpmﬁnﬁuqmé@p@m?aﬁlahﬁﬂrdiméthﬁl,%ﬁmt.
2.3 46 S | l ni thvl, .
3 Y el B R A o bR 4 et
yHPPeyblEpriagiendo) si | anetitani um (1)
1, Adﬂﬂi&gleeﬁydlmés’og§1PH$l§gx'eigﬂ%fnplexes for use herein are polycyclic complexes

corresponding to the formula:
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( 3- phenyl - 4- net hoxycvcl opent adi en-1 -yl ) di net hyl (t-butv
| am do) si | anetitani um di chl ori de,
( 3- phenyl - 4- met hoxycycl opent adi en-1-vl)d
met hyl (t-butyl am do) sil anetitani um di et hyl,

~ (3- phenyl - 4- met hoxvcvcl opent adi en- 1 - vI)dlnethyI(t but v
| amierrdYl e thzmmant it thert U ns 61 H4)fokmdl oflidation state;

' plbﬁﬁﬁé{)enﬁen y?%th%gsjal%egdte is l}vdrrhdﬁ&y@yar@'ﬂyém’la%ﬁr@ﬂ bplide, ) dim

'hydrc@tnhylmt ‘@mcwbﬂnﬂm)@dﬂom@mmml(%mplbﬂmde

r o, d1 d
hyd c(cg&‘ii)ﬂgrlﬁ%%x %(Q%r@kaﬁdy')&%g@é Oaﬂ1 %ﬁ%{%fe E}Sﬁr%;:ﬁml ﬁ}gif%wbyls\{l@do

 halo-subptaisd hy@noemldpyﬁ@pﬁwlgmsmmgted mfdemmagm €1¥t-substituted

hydrcc}(tlb‘)ld}ivﬁﬁ)t;ﬁy}l'l&foxakﬂbyﬁt@[ga ﬁjﬁ)o%agﬂgﬁ lﬂ\e/ rocar n s%;‘rl]am&lo SL)lbstltuted

1, 3- but
hydmfarmgt ﬂ&llydreggﬂzyl)amm g“\%pwﬁ ey iy o pee byt anelingifo-dio el
hydrdeRbiydi(hldrbeat s u
Y yp(h ; m%jbg@( %mrrotseéf E%en‘\aﬁ]{; vk %}f)dé?]c %ﬁée%eﬁhis-pi??? di
Subs%?n;ﬁv %)far Y P&prw&}llﬁgﬁaﬁst@wd biydrociryb sk R group having up to
40 at@maret é’ﬁﬁhnr(,&vélrogdn( ﬁd@ﬁﬁﬁﬂm Y &thepl?{*@gé grgun;sl va v)ooether

eyI am do) si |l aneti tani um

t - but
formrr%llgl t F{g’ﬁ@Y 21, 3-but adi ene; ((2,

3- Rﬁlphémglérﬂt hybir¢dakbiredd- RESuBY el AIkEMS tygg}@%h]lﬁ) l’%rl!l'r gaf sge

systelin)qgal%he Cfem :;Y(Jeg P tEé'l Itn\f(tlmaoré]pg]]e{,‘élﬁl % z?ﬁﬁ'ﬁ%l)lg; ?dep@m wtisoat |

countlgglh)@hogmt hyI (t butyl am do) sil ane titanium dinmethyl,

) isya divalent mojefy: g1 4 PRIRY GYTRYISIRE OBRPTPOYEE 2aperst tudiclentson-pair
able BpII()rdu mbrﬁmhtéicevaﬂﬁnf I}dnai?ﬂ Mﬁ)ﬁﬂ aReblidiRd b, b d dember of Group 14

of ﬂle;(I'Pe%an E%E?letkéer]]ﬁyl%mgps I'T%n%h IISF Ec))/x’g Tising ntltéo&'leté ﬁ)h?s})%rssdsruhfértqﬁ\gp(gen

%eﬁtw%ﬁ’f@m} afipraniegand g nmplhnvdugmh kOB 0i aik@ys exclusive of the class of
haanaszmé afbcbdio ARERY o B IGNCLoRent adl en -yl Xdi et byl (

t-butyl am do) si | anet i tani;um g met iy PHonally two X groups together
form @ divalent liggndgrauy | - 5- met hyl cycl opent adi en- 1 -yl)di met hyl (

t b Hﬁibﬂeﬂd&fﬂﬁéa@h B@Gﬁéﬂc& @Q'nwﬁaq lléa)n.ncr éomp%gnd having up to 20 atoms;

hen% but adi e
VI- gIPdmat hoxvcycl opent adi en-1-vl)di nmet hyl (t- butv
I aiﬂsdﬁa)Sﬂﬂ anetitani um di chl ori de,

4- met hoxycycl opent adi en- 1-yl ) di net hyl (t-buty
?ﬁ?ﬁ%%/eg'f“flgﬁseqf Spch comRiess h@prghpnyl—substltuted s-indecenyl complexes -

- correép’bn@in@tmﬂle -férofiiRt: hoxycycl opent adi en- 1- vyl )d| met hyl (t-buty

| am do) si | aneti tani um(II) 1. 4-
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di phenyl - 1, 3- but adi ene;
(2, 3,4.5- tetraphenvlcyclopentadlen I-vI)dlnethyI(t but
yl am do) si | anetitani um di chl oride, 25
(2, 3,4,5-tetraphenyl cvcl opent adi en-1 -yl ) di net hyl (t- but
ylanido)siianetitaniun1dinethy| and

-te cvcl| opent adi en-1-vl)di met hyl (t- but
: )(”2)3_";,3“ Lyl ﬁugﬁﬁlﬁﬁ ‘i&eﬁ“rﬁ‘/ Oflg)'_l)) egfeséporrespondmv)to the forml}/las(
dlphenyl -4, 3- but adi ene. Addi tional gxanples of

sui t.abl e /net al conmpl exes for |e hefefn are pol ycyclic

il @ R7 R7.R8” O R

: 30°R330 whéfe M Er i nthe +2, +3 or
: 'datlon stat €; hdependentd ach
occutngncglls THybr4 de, hydrocarbyi sﬁ||yf geraw ,

hal i dey hydLhcarvaoxy, hydrocamﬁ?T
hydrocarbyIS| ,Ian1no' di(hydrocarbyl)an1no
hydr ocar byl eneany- di (hydrocar byl ) phosphiu
hydrocarbylene- Ni no, hvdrocar byl sul fi
' ocar byl ,
hydrocarbyloxy substituted hydrocarbyl

Sidr §imegybsibittrartddinddeymii @@mpidiyd corresponding to the formula
hydrocarbyIS|onv substituted hydrocarbyl

bwﬂ)anin8¥su yl
ytenean no- substi ] ¥ I
dl(hgpro -rbyﬁéﬁﬁﬂsphlno substltgteu hv r car

hydr en phosphi no- substlﬁﬁre ~hﬁv{ocarbyl or
hydr ocar byl sukF¢{Clgssubst i t ut ed hydroca (CHsgaid R

group having up to 10 40 atonms not counting hydrogen,
arftfidsions! sxanlss of meralspmpiores tinf art hefflly eRpioyedge@rdnigns theny
preseit@@@tRA Incifd0 ¥ Por@lcMARAL derivative; R8 is a dival ent
hydr ocar byl ene- or substituted hydrocarbyl ene group
formng a fused systemwth the renmainder of the
netal conplex, said R8 containing from1 to 30 atons
not counting hydrogen; 15 Xa is a divalent noiety, or
a noi ety conprising one a-bond and a neutral two
el ectron pair able to forma coordi nate-coval ent bond
to M said X2 conprising boron, or a menber of G oup
14 of the Periodic Table of the Elenents, and al so
conprising nitrogen, phosphorus, sulfur or oxygen; X
is a nonoval ent anionic |igand group having up to 60
atons exclusive of the class of Iligands that are
cyclic, deiocalized, r-bound |igand groups and
optionally two X groups together 20 form a dival ent
i gand group; Z independently each occurrence is a
neutral ligating conmpound having up to 20 atons- X is
0, 1 or 2; and



vz is zero or 1. Preferred exanpl es of such conpl exes
are 3-phenyl -substituted s-indecenyl conplexes 25
corresponding to the formula: 00 00 Ti~H3)? 0 CI
CHS CH3 S | CH3 CH \NCf H313 CHo ANC (C 33)_3 31
2. 3-di met hyl -substituted s-indecenyl conpl exes
corresponding to the formulas: CH3 3 CH3 or CH

) Ti CH3 5i 32 CH3 Si C CH3 N.di N or

yl -substituted s- |ndeceny Ipl exes

. CH3|CHST
CHAER) Aoo“@}ﬁnal exaané~—

emppyed accor ding reégnt
.ﬁde@ﬁ%se of the 0. NCKE163
B)z OF 8i(CHB)2 NO(CHB) 3 i B)3 0,4 n
C CH4 CHs ) CH4 CH3
CH=C —Si(CHa), —Si(CHa),
. N\ N
/NC(CH3)3 NC(CHa)s
T Ll
CH—CH : CH—CH
CgHsHC CHCgH5 | CHCgHs

H-C: i H Si(CH
? .@ Sl\(C ::)2 ) @ { i
/NC CHz)s ' NC(CH '
@ l\\ Il C Q T %

\
CH{  CHj and CH(/ CHs

Specific metal complexes include:

W

- (8-methyiene-1,8-dihydrodibenzofe, #)azulen-1-y1)-N- -(1,1- dlmethvleﬂlvl)dlmethvlmlanamme
titanium (I) 1,4-diphenyl-1,3-butadiene,
(8-methylene-1,8-dihydrodibenzo[e, #]azulen-1 1-yD)-N-(1,1 -dimethylethyl)dimethylsilanamide
titanium (1) 1,3-pentadiene,
(8-methylene-1,8-dihydrodibenzo[e, #jazulen-1 -yD)-N-(1,1-dimethylethyl)dimethyisilanamide
10 titanium (1) 2-(N.N-dimethylamino)benzyl,
(8-methylene-1,8-dihydrodibenzo[e, h]azxilen-l-yl)-N—(l,1-dimethylethyl)dimethylsilanamide
titanium (IV) dichloride, _
(8-methylene-1,8-dihydrodibenzofe, AJazulen-1 -yD)-N-(1,1-dimethylethyl)dimethyisilanamide
- titanium (IV) dimethyl, o
15 (8-methylene-1,8-dihvdrodibenzo[e, hjazulen-1 -yD-N-(1,1-dimethylethyl)dimethylsilanamide
titanium (IV) dibenzyl,



CH3 00 CH=-C-SI(CH3)2 CH3 -Si(CH3)2 O
(T:r\lté(g_v—B)SNC(CI—B)S / CH-CH(HyC?—H\ I111C ~\\  C6H5HC
CHC6H5 C6H5HC CHC6H5 H2C -Si(CH3)2 Si(CH3)2 NC(CH3)3
T/ NC(CH3)3 C F13/ CH3 H2C 0 Tim H~ andCHSCHS
Speci fic nmetal conpl exes include: 5

| 8- di hydr odi b ,hJazul en-1-yl)-N-(1,
@ d’i{l OEﬁW%}y%{}*?EgﬂéVérﬁql‘;’Fég%%g]@l;éﬂg el ]1’? itanium (11)
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dlﬂwtﬂylethja;aeﬁ%yisﬂan’immétt@%i B8 1 Q&rmy kb &RRaitne,

(8- dlfﬁﬂs’ Eﬁf-y["%gg?ggﬁ%ﬁ’%@ﬁ“@‘ﬂﬁ@ﬂ“&ﬁ%ﬂh&f(bﬁ anam i de
dmbthﬁbxhylm(xdtﬂv)sﬂina&ﬂé@ﬁ&xﬂﬂi @ne3-peRadiBENY! ene-

(8- dlilﬁmaonge:ﬂh Pg'fi ‘S‘F{I‘-"?geni°[ﬂf’]ﬁ‘@tlﬁyll "Bt H;ﬂ Jdi met hyi si | anani de
dumhmemmumqusﬁlma)m«ﬁ{mnm {n&mv&%&?mh

b
(8- d‘é“%” eihy?él‘gp ? dﬁ}"{ri‘h{{lﬂé‘ﬁ o D&?ﬁ%“%ﬁ imet hyl si | anani de
dmpthjdpﬁxﬂ)ﬁu@dﬂ\ﬂsﬂd]amideomandm (IV) dichloride,

| en-| |
(8- dlﬁﬁrdﬁ?ﬂ%h@[{?ﬁ%?cﬁ ﬁ@%@ﬁnﬁéﬁi&(% 1] gﬁ:\mege titanium
d@p@qle@}rlmqﬂwma@.@lde txta.nlum (IV ) dimethyl,

' (8- dlﬁ&rdﬁtmﬁhgpgdﬂw(ﬁOQﬂJJﬁy 5 %rhzﬂ*}séh]l azul en-1-yl)-N-(1,

i met et hvl) di net si [ ana titanium (I1V) -
d“é‘FtBIé‘ﬁtEWdym%*B’k@W*|tl‘9Pe§\rUGh@Yh§1b®né, | . 8-di hydrodi benzo
[e lz] azulen- | -yl)-N(1,1-

~di et hyl et hyl )di met hyl sil anam.de titanium (I1)
(8-mefhy)eng! 6%9110611 engolB (ilagieneive - N8 eiirhdtidatiniie toteyHyBigmamide
mélm&ndl)h\ﬂddlﬂldh NZfehgne Nl azulen- | -yl)-N(1,1-
t hyl eth di met hyl si |l anami de titanium (I1)
(S-me%h gee éry§ &y ﬁ%enzo[sh]azulen& -yD)-N-(1,1-dimethylethyl)dimethyisilanamide
tltéxamd(ﬂ)llwgfemédayl ene- 1, 8-di hydr odi benzo[ edh] aztjl en-1-y
il e titanium
(8-mé YH% (1% d&@%ﬁﬁg&%{;ﬁé\ﬂ%{q%gggt g%lmslethy?ert]haﬂrrlr)]dunethvls1lanam1de
titanium (HI) 2-(N,N-dimethylamino)benzy!,
(8-methylene-1,8-dihydrodibenzo[e, hjazulen-2-y)-N-(1,1 -dimethylethyl)dimethyisilanamide
titanium (IV) dichioride,

'(S-methvlene 1,8-dihydrodibenzo[e, Ajazulen-2-y1)-N-(1,1- dmlethvlethyl)dunethvlsllanamme

titanium (IV) dimethyl,

(8-methylene-1,8-dihydrodibenzol[e, /] azulen-2-y1)-N-(1,1 -dimethylethyl)dimethylsilanamide
titanium (IV) dibenzyl, :

(8-difluoromethylene-1,8-dihydrodibenzole, 4] azulen-2-yl)-N-(1,1-
dimethylemyl)dhnethylsilanarhide titanium (1) 1,4-diphenyl-1,3-butadiene,

(8-difluoromethylene-1,8-dihydrodibenzo[e, 4] azulen-2-y[)-N-(1,1-
dimethylethyl)dimethylsilanamide titanium (1) 1,3-pentadiene,

( S-diﬂuorpmethylene--1,8—dihydrodibenzo[e, h]azuler;—2-y1)—N-(1', 1- L
dimethylethyl)dimethylsilanamide titanium (II) 2-(N,N-dimethylamino)benzyl,

(8-difluoromethylene-1,8-dihydrodibenzo[e, jazulen-2-yl)-N-(1,1-
dimethylethyl)dimethylsilanamide titanium (IV) dichloride,
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(8-di fluoronet hyl ene-1. 8-di hvdrodi benzo [e, h] azul en-
[ -yl)-N (1, 1- dinethylethyl)dinethylsilanam de
titanium (1V) dichloride,

(8-di fl uoronet hvl ene-1. 8-di hydr odi benzo[ e,

h] azul en-1-yl)-N- (I, | 10

A met t hyl.).di.met hyl si | ] titani I
g R S A RE LA 8181 hvar oci benzof e.
dimpthyiethd)ditethtigilaida(ide titanium (IV) dimethyl,

(Bl Y B S o RS MM ek benzo .
dipppthviethyd)dirgetiylgilada(ide titdnium (TV) dibenzyl, and mixtures thereof, es;i)elci)ally

itir&ll FBIh 8wl di met hyl sil anami de 15 titanium (
mm'{,iggﬁpﬁeny[-ffS-butadiene. (8-nethylen a-1.
S-Tyirthe diuststhye zaonrfies of metal complexes for use according to the present

- inverbRdoke &b ProXhe folial » 1- di et hyl et hyl ) di net hy!l

silanamde titanium (l1) 1, 3-pentadi ene,
(8- met hyd'tner®, 8- di hydr odi benzo[? g1

h]@ﬁuten-Z-y[ -N- (1, 1-di net pyl et et hvl si | anam de
titam 2- (N. N-di nzyl, 20

(8- et 8=1di hvdr odi benz pn-2-vl)-N-(1
| - di_we et hvl si | anasg ani um (1V)

dic [ 8-Jret hyl ene-1, [ beNX& [ e, h]

azul ;ji(l,l-dinEthyl Chyl si | anam de
t.itahium di net hyl , R

ene- |, 8- di hydy it Bekgo[ £,
h] azu en\zhvl)-N-(l,l-éinethV‘e Wl ) di net hyl si |l anam de

25 gt aniBm (1V) di benzyl, g8 difRUoronethvlene-1,

8- di hydr odi benzo [e, h] azulen-2-yl)-N(1,1-

di wistdlietitmith di et yb si Haromidl si8ddtioh smeum (11)

1, #- dighenyl - 1. 3- but adi ene,

(8-§i uor onet hvl ene- 1, 8- di hydr odi benzo| e,

h] BZsihseircabyl JilyNeérmyll d@@irocarbylboryl, or halohydrocarbyl or up to 10 atoms
not cBllnfBS Mgt Ay! ) di met hyl si | anami de titanium (11) '

. 3. pent adi ene, .

( 88 dinfengedeniineash pestmence 8 hyfirpapulriydiobreiy arifiyerockrbyisilvl,
triny@&8daktSRiiydnprdc | hatide, / loxy,

o met b e%dﬁlygamgf’ o 1o Bosarpyloxy. hydrocarbysflonyy
hydr%jdr(bN’SI amipas iy dsesrns Y agney iydrocarbyleneamino, di(hydrocarbyl)phosphino,

hydrdcBrbglisfel phospRNe] KRR8Il Haldy Qe DR Erby1, hydrocarbyloxy-

h] azul.en-2-vl)-N-(1.1- .
S“.bs%ﬁl“ﬁ@tyﬂwf’é E’Hyﬁl‘))‘/b iS\‘Pé’E‘HW ydrogarhy Rydrocarbypilosymsgtsiuted hydrocarbyl, -
hydra@adpibitlantier- sahtifuftd @ydrbod®yI0MER Bk LB rathino- substinted hydrocarbyl,
hch?é%gn%drOd' enzpﬂi? h] afulen-Z-XI?-N-(l.l o 7
Y e PO B IRUIS B LY HoFeey ) difhyHsogmdylinhesahipenspysijtpted hydrocarbyl,
hydratanpitivphospi{iflo- dutfstitied ayiedchyyiestarydrocsyluhed! AskRERRYabErbyi,
said%“]:'- A '2"-\*,%1-%' : | . '
! IRV ERD 19 4 SRt o TiaR yrosen fiPEs ARt pAtionaly o or more of
the fotedoma 2¢ikcentRi 8l gwipstrury ezethérdsrent divaaspesivalve YnereBy fbniihelk €S

sarur@fd RO daht QR da$Qper s- Further illustrative exanples
of net al conpfexeg’for use according, to the present

i n¥dnt iiidﬂentmqi@sbm it Geldchiézed BeelEtirads, or such-amoiety comprising one- -~

o-bond and a neutral two electron pair able to form a coordinate-covaient bond to M, said X°
comprising boron, or a member of Group 14 of the Periodic Table of the Elements, and also

comprising nitrogen, phosphorus, sulfur or oxygen;
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RI0O Ro R10 Ro RIORL Ro M ,ZZ RI0O M-Z' R10 R10

Rl or R1 RRo Rl RI0 RI0 where Mis titaniumin the

+2, +3 or +4 fornmal oxidation state; 10 T is -NR9- or
. -0-: RO is hydrocarbyl, silyl, gernyl,

di hydr ocar byl boryl, or hal ohydrocarbyl or up to 10

atons _ not countJn% ydrogen; R1G i ndependently each
oc}tﬁﬁﬂ’é’ﬂ%‘@le @ﬂ}wl&ﬂ [$TOUR AYBHE 1P £9/40 atoms exclusive of the class of

ligands mr.ahyfd ERGALiENA Blobpslboundtié lelsi&% ALBYhSdd {)J&fégnrs %Cgvob}\xl gigups

hal i de, . hvdrocar byl oxy, hydrocar
tmmﬂ%?ﬁn%ég?BVFQP?9 %ﬁ?ﬁ@m’dl(hydrocarbyl)anrno

h;zimapardbmlyeammncedée(&n&r PEEHRY Lo toms;

?%? gg - phosphi no, h;dr%gagbylsu Q@%@Bm FOan&
sdﬂg #Ydrocar byl , hydrocar byl oxy- substituted
hyds oear byl , silyl - substltuted hydr ocar byl .

car ut ed hydrocar byl ,
y‘%‘ﬂﬁ fé‘e%‘y"rlbéu |‘§/rﬁfﬁ}§ggl§ R OF PYAresdeply Hisde X1 i dimethylsilane, 2 s
0, anoﬁt { bazhl pwamwrs)lmgm a Iyt &drby/Iy hRBoANIIbRG ai'fl%ﬁfooarbylammo

I subs |tu1 dr ocar bv

B B Bt S o ety By B byl . 20
hy&%ywlmmlsewemré Qpctwqaxbvl soiysof iptth edlatbivichiod cranimg hvdeEef, and
optioRNJ RSP brxrp%%a%ggm JuRshdtut ed hydrocar byl - sai d

group havin 40 atoms not counting hydrogen

atigpsrativg mftag Eﬁrﬁlpéﬂ*raﬂ tfyhetforegcang fromela dfat miyhte efnplog@ah g practice
of thﬁﬁ'és@ﬁ%{%nt& @urﬁigﬂﬂﬂﬁiemfoﬁo%ﬁé @ a]%o]:.lgc[sm a dival ent

e

rivative thereby formng a urated or unsaturated
(t’DuWHglgj@)dl‘quﬁ'l [6XAbango-E. 5 ¥ Al emethpidsomidyl)-{ 33D riderg - - Y)silanetitanium

agehQ@ﬁbwzegmh&mgkectrons or such a-noi ety conprising
- - and a neutral two electron pair

ookt i Dosgord fane: -Teeipslisoipdolly Gt itiencha-ylsairg idthium

aooﬂﬁkmﬁhﬁ@.boron or a nenber. of Goup 14 of the

.(t-but:;? i g etll;g-ﬁéo@B%? L“% "’S dﬁ%?&%}sogﬁ%&g ?@gﬁa?@gﬁgllgegtgmom

Gﬂﬁh@%&hm&ﬂwammmmmmqurgand group having up to 60 atons

t hat
oAl MRl W bR BBk s
ﬂViléﬂ%@%rons or two X groups together are a dival ent

bu® A Emd ent | occ rrence
. m?,s a }r)reuttﬂryg_%ﬂlbg%? o@pogﬁﬁ 159 1%8%3;5“% )Sﬁ?’ﬁﬂ’é‘lmm
(I¥) dimethy), 1, 2, or 3; and zisOorl. Hghly preferably T

(t-buly R &hﬁﬂyr [é<7]b§nz$1?4 22251 EE9CRBN). (3I-IX)-mdene—z_-v1?(11anetltamum

di met hvl si'l ane, z.
Iv) dlbenzv

(t-butylamido)dimethyl-[6,7]benzo-[4,5:2°,3 ’](l-methylisoindol)-(3 H)-indene-2-y1)si1anetitanium |
(IV) bis(trimethylsilyl),

(cyclohexylamido)dimethyl-[6,7]benzo-[4, 3.2’,3’}(1-methvhsomdol) -(3H)-indene-2-
yDsilanetitanium (II) 1 ,4-diphenyl-1,3-butadiene,

, (oyc_lol1exylam1do)d1methyl- [6,7]benzo-[4,5:2°,3°](1 -methylisoindol)-(3H)-indene-2-

yDsilanetitanium () 1,3-pentadiene,
(cyclohexylarnido)dimethyl—[6,7]benzo-'[4,5 :2°.3”](1-methylisoindol)-(3H)-indene-2-
yl)silanetitanium (IIT) 2-(N,N-dimethylamino)benzyl,
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* 0, and R10 each occurrence is hydrogen, a hydrocarbyl,
- hydr ocar byl oxy, di hydrocar byl am no,
hydr ocar byl eneam no, di hydrocarbyl am no- substituted
hydr ocar byl group, or 10 hydrocar byl eneam no-
substi tuted hydrocar byl group of up to 20 atons not
ou dro and tionally two RL groups naybe
(c-ydﬁghé’f‘ﬂ %Sﬁéfhﬁle[ an’l‘zloﬂét’ rzag iNemebylspindobripiemdeedt t he
ylﬁsﬂﬁregﬁhlﬁg(lf\@ﬂiﬂmb@et hat may be enployed in the practice
resent inventiaon further include the foll ow ng
(°y°‘§%ﬁ{a‘6'ﬂﬂ§ ﬁ'ﬁ‘ [80{05R2er A ) A e Ry lispigdo 7P Beindene24 , 5
yl)sBhneBtanipm (IV) dimethyl,
|IS - _- i, ndene I S|Ianet|tan| um 15
velostidEL iRl B lebaz J 5 20K Epptioton GH) indene 2
yisilangtitaydumifivol dpetizptet hyl - [ 6, 7] benzo-[4,5: 7', . 3'] (1 nmet hv

L e B B TR R AR AN

yistlantstitagioa Vil o @imesitsisilyh| 6, 7] benzo-[4,5:)", 3" 1(1
-met hyl i soi ndol )-(3H)-i ndene-2-yl)silanetitanium

2- (N, N-di met hyl am no) benzyl, 20
(t.bummg?pt)g;qpm@ywhﬁ Aipknzbd4,3] m,en@ane[ﬂé,u@maol,)@éﬁ)(ﬂdeﬂabhy|

y15s'ﬁgﬁeﬁg9}uﬁ1(ﬁ)?ﬁ) apREanes giydidl | anetitanium (1V)

(t-bumme@wmkp}whé@ Fﬁ}}apnz[oaél %1 D 811 onditdjiindol) B3 Hfihder@t hy |
ymsmaemajumxﬁwpan{a&%ﬁke -v1)sil'anetitanium (1V)

(t-buy; “%‘iﬂ)%@a?ﬁﬂw}lw%@ Fippnzod4. 7)1 238 Hid oncfd |i@inol)- B iddenmo-hy |
ylbﬁimeﬂfiﬁiuﬁr(ﬂﬁz.l(‘&NLcﬁg&H@mgm ¥kt @aneti tanium 25 (1V)
} 4% {h anm do) di met hvl-[ 6, 7]benzo-[4, 5
(t buW%m%» ép -Tpethyl vfﬁrﬁﬂlgasqlzﬁdg,ﬁ) 7301 -methylisoindol)-(3H)-indene-2-
yibdjlanefic@ine-(RF ichisiideanet i t ani um (1V)
. bi.s(tri. iyl s o _
(oI PSS B e 452 4 antgliooide)- (30 mepe-s-
ylpsllapegitanipini (B0 idingttily), - ( 3H) - i ndene 2- 30 yl)silanetitani um

-pul 1 %J o)
Couplamscl SRR 1 i P, YO8l it SEDdnpne 2
Slb%faﬁym(gﬁldrbml) (3H)-i ndene 2 yl)silanetitanium

(tou cal\';;(:lclioéﬁg)xyl am do?gg 7]beﬁzo_[4 f({ 7]]%9 Ethguiow dgl) 2, %denﬁ -

%%W@dlbﬁ@cbfp9th‘(l§3bﬂ)n ndene-2- yl)silanetitani um
(111) 2-(NN-di met hyl am no) benzvl, 36
ohexy! ami do)d| nmet hy1l-[ 6, 7] benzo- [4,5:2",3" ]
bl

jo)dileBrthyphenyly- Jb«rnﬁ 2 @](W?tmlisam}mﬁnmumv
ylﬁdﬂkﬁeltltihﬁﬁkﬂj'll Agp he(rjlyl 1, 3; ﬁutacnene b (4, 5:2 .3 ]
C |ne enzo-
(Cycl%ﬁ&ﬁlg?ﬁﬁ)é e)l! B! X"r"ﬁ?ré‘h 12 *(yngteiiseindsl k-8 ERindéne 2-
lesth)eﬁt‘hhii‘(ﬁt(ﬂlMl 3-pentadiene,

(cyclk h SOUIe@(gI? ?n{ng&;enylggéeﬂéergo-[§q % g’le]ag‘;\)@{“fhﬁ%m%‘fﬁ\q% t(d;i-enggt

yl@hllmnmyium (1) 2-(N,N- dlmethvlammo)be

_ (cvcl%l%ﬁ%%@ﬁﬂ&}féo' ngﬁr} l?gét ﬂ;é 32]( 1 me v%xsc?mdol) (3H)—Jndene

yl)silanetitanium (IV) mchlonde

(cyclohexylamido)di(p-methylphenyl)-[6 »1]benzo-[4,5:2°,3°](1-methylisoindol)-(3H)-indene-2-
yDsilanetitanium (IV) dimethyl, .
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yl)silanetitanium (1V) bis(trinmethylsilyl), 10
(t-butyl am do) di ( p- net hyl phenyl ) -[ 6, 7] benzo-[4,5: 2", 3'
] (1- net hyli soi ndol ) -(3H)-i ndene-2- yl)silanetitani um
(1) 1, 4-di phenyl -1, 3-but adi ene,
(t-butyl am do) di ( p- met hyl phenyl )-[6, 7] benzo-[4,5
2" .3 %& (1- et hyl i soi ndol ) - (3H) -i ndene- 2-
(cyclohgxylamidg P1Ht6’éwlpbw()1 4,J1banz@{ H &AL Hif i -evatbylisoindol)-(3H)-indene-2-
lﬁkmaﬂﬁﬁhﬁﬁv gqret hyl phenyl )- [6, 7] benzo-[4, 5
7 l@p%tqh o1 ndol ) - (3H) - i ndene-2- 15
(cvcloywéarnada ﬂqeﬁmpamym Tlperzo-[4.5:7, N ttimety hispingol)- cﬁ@)mmq
soblanbiv e @ioey iy phenyl) -6, T1benzo-[4.5
3'"](1-nmethylisoin %ﬁ (3H) -i ndene
y Injué?%t‘é(ﬁ Braup éme@h‘fompwe % Frlap p¢ efenloyed ighe graciice of the present
mvammnqgﬁﬁfﬁanmpthylphenyl) [6 7] benzo-[4.5:2",3 ] (1-nethv
I|50|ndol) (3H)-in y%)5|lanet|tan|un1(l\0
(tert-byty, H’@’Hﬁ% dirpethyl-2.3,4 9 10 nl ,,,,,

he&shvlatbh h&mlemmgﬁeﬁﬂrsnﬁ{eﬁkx&lﬂﬁ&mm [6 7] benzo-[4,5:2" .3
met h I|50|ndoIL%§ H) - i ndene- yI)S|Ianet|tan|um
“““%Tﬂﬁm%W%éﬁQVF“mF@V 9Péﬁﬂdb§8ﬁ€§ met hyl phenyl )-[6, 7]
htﬂﬂ%ﬁﬂm£;ﬂ1tha}5nvl)auneawls]la.rﬁﬁt'aﬂ%ﬁ'ﬁﬂe{h lfo' ndol ) - (3

HR dene-2-" 'yl )silanetitanium (V)
(tert-by éaﬂlc}q)(ﬁeglaﬁg;pgm -yyo}opelggnenyl) dimethyisilanetitanium dibenzyl,

(tert—tﬁ%ﬂ’a@rh&ﬂ?@&ﬂn&h irfle)h e,aacma @g 9@@9}5@@%&&%&%@ [4,5:2

]él met h |§0|n I ndene-
(tert-Byfyjagpido)(esreme HTWO(IQPPl}taf&eMdeWnﬁﬂlﬂﬁta@mb dimettiyene,

(tert-kﬁl%ry &B&eéﬁélnétmldrf?)ﬂbﬁ d@ e:giéélﬁl%{?{ rééLJ), d%,@ i) benzo-[4, 5: 2

nethy1|50|n I nde
(tert- @lﬂM%ﬁ@%ﬂ@lﬁmﬁhﬂrmmqlqpﬁf}tadlensl)ﬁemhaldiaemef,amum (1)
ido) di (p- nethylphenyl) [6, 7] benzo-[4,5: 2"
neth 30|ndol -i'ndene-2- 30
ﬁert-‘v'r‘)l@ill@%@tamftaﬂrfuﬁy%l9ﬁe¥tydl@y fnetyy lsilanetitinjunaildlybenz yI

(tert- Ku%)(ﬁllug’@8396111@151}1‘1@%%%&51&%&%&%@21& allitltgimrl Hﬁf Z0- [ 4,

t hvl i soi ndol

°54td)“§?tll“éﬁ?é1ta¢1?fahl um (1V) -di chl ori de,
(tert- ﬂ@f&h@&}@mm@mﬂp)cdaéﬂemgasuggshm%o% a)niti&,ﬂ. Rgnzo-[4.5:2'

met hyl i soi hdol

13¢T<§ll§ie¥>éﬁethﬂtaélﬁmmm(|v) di met hyl , 37
(tert- &&M%@&)@W{myﬂp)cdé1&ﬁnaaéd%}5hmg.91\£ﬁf)n§tﬁt%nﬂ Rgnzo-[4.5: 2

net hyl i soi ndol ene
1yﬂ¥§?@§ﬁet|tan|un1(l\0 di benzyl ; and

(temé@ﬁﬁla&)@xm&m@&%ﬂd&&nﬂahﬁuﬁaﬁﬁﬁ{mﬁ ) 2lifndlpenzo-[4,5: 2

] (1- et hvl i soai dol)-(3H)-indene ~ yl)si anetltanlum
b(“F‘i)?nebls(trlnethylswyl) 5 1llustrative Group 4 netal
(tert- m@ﬁﬂhxed)eﬁm&hﬁﬁdmwm%hahﬂﬂm&iya%ﬂlfi(ﬁ) i heeRARgL | ce of the
i nvention further includ
(tert- f‘i"g?‘{‘ﬂ?}&t ??‘E‘ﬁ%‘?ﬁ‘y‘@%mi %}f’lﬁ’éﬁ“ﬁy!‘l@‘@ 24-Gmehyiri3-1 4,5, 6, 7
butadiens,
(tert pu%)f(laml 0 Ii?orrrle ange%lyﬁg% t?]V si anet1t |1u?nI (ll’\/a)nxseotpIretm(;jl ni- urrdi met hyl
(tert-butylam1do)(2—methylmdenyl)dimethylsﬂanetl:amum (IV) 1,3-butadiene,
(tert-butylamido)(Z,S-dimethylindényl)dimethyléilanetif%igium vy
2,3-dimethyl-1,3-butadiene, -

(tert-butylamido)(2.3-dimethylindenyl)dimethylsilanetitanium (V)

isoprene
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(tert-butylamdo)(1.1.2
3-tetranethyl-2,3,4,9.10-r1-1,4,5,6,7,5 10 _
hexahydr onapht hal envl ) di net hyl si | aneti t ani undi net hyl ,
(tert-butvlam do) (tetranethyl -1l 5-cycl opent adi enyl )
di met hvi si | anetitani um di benzyl ,

. - Lam.de) (tetr hyl - Tl 5- cycl opent adi enyl ) di
(ot RO X Ry nenteatim () b > 0
(teﬁgp@gdm%&zafmmﬁwmm%ﬂ%Wj aRank adi enyl ) - 1.

ertol inde s itan; - o
(f rt%)tu grt ﬁ%ﬁtgl arﬁ!tﬂg@?% ?1 2?1’0%3@5% Tt AW Putasicnet hyi si | a
(tertrbutylamigel(2 Andithattstingeny)dirbethylsilanetitanium (IT) 1,3-pentadiene,

ertbi®atniddits ylaahd - vl -il5-¢ pent adi enyl ) di m
¢ rte; yl sc?#a%gﬁ]?@iﬁ%f‘%@ﬁm&%h@fu @bf%ﬂfﬁhﬁ’é’i‘benzyl ;

Ltattedisset v ani do) (t et ramet hvl -r | 5- cycl opent adi enyl ) di m
(tert@hilg Mo} 2LAR thy ficHa} flan@titadi 3-pentadi

? &tg t- bjlgt yl a%%?ﬁﬁé%%%%ﬂ%{ay&l?nér-l)(:l\i’(:P%‘bagﬁf‘%di envl ) di m

(terty P‘Pf[ﬂﬂ&‘f’}(%rﬁ@thiﬂﬂéﬁv Mimettyy|silane Btadiun (P Whyakipent adi enyl . 20

(tertblu®ladnido)l-yHe e L& ¢l opent adi enyl ) di
= R Aﬁﬁ%&ﬁmgﬂa- %m&%‘?ﬁs-but adi )éné,

net hyl silanetjtani um (F .
(ertopy l%iﬁé'weglﬁ%aﬁwlé]@érg?ﬁwﬁvmim@ﬁtwm @bent adi enyl ) di m
et-higheayll lammitadiea®) um (11) 1, 3- pent adi ene,
_tert-b | am do -met hyl i ndenvl ) di net hyl si | anetitani
Cersgh e o B SR i e e () .5 entadins,
(tertpvigiatnido)(?-yrietuy-alpheh ik Dot bRASIMb SRt ¥ 4SleLARGL | t ani
(tert T fmlPldé % 4-%&3@@“ ene, . e o ’
%Ftér 9B PR, 0) EE Rty iEeii di sHendtipdnsil Bet i t ani
Ldbyftddidne,2. 3- di net hyl - 1. 3- but adi ene,

(o PRI GBI ey ) et o et an
{3-émethpieit 3rbamiiae) ( 2- net hyl i ndenyl ) di met hyl si | anetitani

| e gdi ene. . .. . i o
(tml(@é{?‘{“}-%ﬁ%?%‘é%‘g)‘f’?.p"ﬁ9“6%“}?@61?%?%6%Wﬂ}'aawwéf\ﬁv| sil aneti
t@rem (1V) 2,3 -dinethyl -1, 3- but adi ene, _ _
ST CE B AL A net
k4-dipenzyidtdybuadiene) ( 2, 3- di net hyl i ndenyl ) di et hyl si | anet i

i | et h L . . T
(tml(b?[giﬁﬂ%)&t{eé{%%%%)'f%/p!og?n&df’?ﬂlm?ﬂ?}vdsé]ﬁ%“)a&%hyI si | aneti
%‘hbﬁxeﬁﬁﬂél V) di benzyl _ _ _ _ _
SRR e AR )L 1 vt
el Gweytadipiedo) (2. 3- di net hyl i ndenyl ) di met hyl si | anet |

(terth@Pihdiah izl—)iin-}'ethgl G SN R cilaneitaniumd - -
, gtﬁglrt - b)QUt %/I am g‘?l?—’dﬁﬁﬁﬁ%ﬁlﬁﬂﬁ’%ﬁﬂuﬁnﬂ’ﬂ?@%yl si |l aneti
(tert-puprlamidp (.- Jintethyloyié | pitvaaiieny]) dim B kil agiteRBdimethyl,
(tert-biePbbuibiet XhRTIO) € 2omBh Y nddenyl ) df methyl silaneti tani
o Cll ? 1. 3o pent adi ,e_ggfnq,lt,:,élg,g%an%ydlronaphthalen-é- _
yDdimethylsilanetitaniumdimethyl,
(tert-butylamido)(1,1,2.3-tetramethyl-2.3,4,9,1 0-n-1,4.5.6,7,8-hexahydronaphthalen-4-
yl)dimethylsilanetitaniumdimethyl- - -
(tert-butylamido)(tetramethyl-7’ -cyclopentadienyl methylphenylsilanetitanium (IV )
dimethyl,

(tert-butylamido)(tetramethyl-n* ~cyclopentadienyl methylphenylsilanetitanium (In
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(tert-butyl am do) (2- net hyl i ndenyl ) di nmet hvi si | anetitani

1

um (1V) dinethyl,

(tert-butyl am do) (2- et hyl i ndenyl ) di met hyl si | anetitani

um (1'V) dibenzyl, 10

(tert- butyl am do) (2- et hyl - 4- phenvi i ndenyl ) di met hvl si |
net Lt g u tacg 1, 4-di phenyl - 1, 3- but adi ene, :

? reoputyla r}f‘{?o) (2- et hyl - 4-phenyl i ndenyl ) di met hyl si |

1- (terablmﬁlaxﬁlads‘)ﬁh(félréﬂlét)xyll] BydpittaH bfBthanediyltitanium (IV

d&r} { but yl am do) ( 2- net hyl - 4- phenyl 1 ndenyl )c;i met hyl si |

anet f“gnl um (1) 2, 4-hexadi ene,

I-(tert-busylimitio2yketrainetBy 16 ydlcpeRhdivlyi )E%%e@%ﬁit&ﬂﬁ@&@q'éleﬁbﬂe):ﬂ' 1.

butad

i ethyl - silanetitanium (1V) 15 ut adi ene
“Ct%rt - butyl ani do) (tetranethvl -rl 5-cvci opent adi enyl ) di m

ettheyldslodatizeet 4-bandéd immpleXds, esge&fmﬂlﬂ{met dW¥aimihe %thlaﬂél%q# g Eh%tals

will, céftcﬁ{/rfe QTU%H%H m, do) (t e@ d@?n%t hyl =TI 5- cycl gpent adi en

foHRs u ?-P,déﬁ’»éilsc gpd among other p aces

wo 0(3t7é$&0 B0 031 784830 W) 026026 2SI D 0RO 77, US 2003/0004280 and US

Paten%?é%}f_ €@§ﬁa&ie§¥§g%?’v Ba0¥bs 63ks NS 15ARE W66 104 ana

ene

S.A4T00P%r t - butyl am do) (tetranet hyl - rI 5 cycl opent adi enyl ) di m

ks L
?té%&?&tiﬂ?% %plrlﬁs %gﬁl tgmé’tgllﬁ‘g%r’éets ﬁ%ﬂt 2 glgV SPE‘B-‘éeﬁPSWéﬁWSedi t

polyvalentgyis bsae|catﬂw¢saaqtr@smr(dm~)to th@ Sormula:

3- et hyl - lfbs pent adi ene, (tert-butylam do) (2,
-dineth p@bnt adi en=8-yl ) ¢ net hyl si I”Iﬁnet i t ani ugdi met hy

%R%%'t %uty| iofRoes. ai ﬁ;}zcy&ohexg&fm@ i met hyl

sHaneUf‘“qYIm undi et hyl ,
tert-butyfanido) (1, + di met hyl - 2341,\{19,10||-14567

.. 8- hexahvdLmnapht hal en;at- L% 7%

v ) dirRigt hykesi | b ambyndi gt
yl ) diwy hyksi | ane I;(IM;L

- 1-(tert-butyl@m do} - 2- ( etramsthyl-rl .qb
/(

yI ) di met hyl si | anetitani undi met hyl, 30 ; preferably
(tert-butylanmqdo) (1.1.2.3- tetramsthvllbz 3,4.9,10-r}-1,
4,5.6, 7. 8-hexah ronapht hal en- 4- /

(tert- butylamdo)/(tetrarreth 15-6ycl openta%{ %gnyl
net hyl phenvi si Minetitanium (1V) di

(tert-butvlam ?I’o) (tetramethyl -rl 5-cycl l(gpept adi enyI
met hyl phenyl si 'dhetitanium (11) 39 LwZ

1, 4- di phenyl - 1. 3- but adi ene,

g ycI opent. Adi éﬂyll) etp edi yliti tan| u di rretﬁ|y|

)v—}x (R }& 7b
1 (t ert - buthyy am/do) 2 (t etra thyI - cyef opent &di eny
| ) gt hanedi yl -M’t ani um(_#) 1,|4-di phen M, 3- 5

but adi ene. O her del ocal fzed.—7r-bonded Igo exes;
especial ly t hoss! cont ai ni ng’ ot her GroupL4f1 tfal s,

_ wherein’ T is a bridging group, preferably contalmng 2 or more atoms other than nvdrogen

X® and Y’ are each mdependenﬂy selected ﬁom the group consisting of nitrogen, sulfur,

oxygen and phosphorus; more preferably both X" and Y® are nitrogen,

R® and R independently each occurrence are hydrogen or C,.5 hydrocarby] groups

optionally containing one or more heteroatoms or inertly substituted derivative thereof. Non-

limiting examples of suitable R® and R’ groups include alkyl, alicenyl, aryl, aralkyl, (poly)alkylaryl

and cycloalky!l groups, as well as nitrogen, phosphorus, oxygen and halogen substituted derivatives
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will, of course, be apparent to those skilled in the
art, and are disclosed anong other places in: W
03/ 78480, WD 03/78483, WD 02! 92610, WO 02/02577; US
2003/ 0004286 and US Patents 6, 515, 155, 6, 555, 634,
6, 150, 297 6, 034, 022, 6, 268; 444, 6, 015, 868, 5, 866, 704,
h %ngﬁ O ' 5, 470 993. Additi onal exarrpl es of netal .
ereqto RpTelicaEanies ot siteblg Ripandi RY) asonps gledd thetindiethyl, nxobmﬁ;& octyl,
phenjpﬂi @Hﬁieﬂiﬂbhdnﬁl\/\l! 6di@1§<§ﬁoﬁgm&%ﬂ§% 6%&?%&%9}? I%gtagl?%he]?yl 3,5-

To rr ti
“‘ﬂ“?fﬁmwﬁsheﬁﬁﬁnﬁmfwb preferabl y (R b)-Xb yb-(R b')b
~ (Rbk@orXb \I,b (Rb)g M Mb/ Lbh' ' Lbh' zbf Tb Th
[¥4s) Xb. ~ b Yo (Ro MD\7'~ M Ib -2
)s a%xeﬁ.lhc-elemengglicteﬁ]. frqm %rqupistw(%e}fél}%ammée sgries of the
Perlobnc Tellofe nifhgFlertignss. Presirata M )s @ GRdBIsNG Rta? e HRELLRMTE,
Grouggqgr ol pan hydrogen. Xb and yb are each i ndependent y
a
Ctéd fromthe group consisting of nitrogen,

s uIL fisix monogadyfgeiuwaamd OIﬁhth‘fieﬁlh ahidsi: ligmd &m@hﬁﬂ‘lg‘aﬁ'&@h Yo fﬁodwﬁls not
i ndependent |y each

oS cur re nce a le@ IO%S&? 0 eel’ﬁ %?u%l%cgﬁgg}"d‘fi%@?ﬂ%l h‘@‘FQ%FB%‘

hyde?B‘lbIVlQﬂaﬂll(ly"d@wbsé)amdngnvdmarbylemammojtﬁ(hﬁﬁ@@f Uﬁ&ﬁMdo
hydrd CE][%(’lglhﬂdOS Mc%&ﬂ))gd?ﬂqu{f# g'téopflsﬁ)&% ﬁsrbm@il%ﬁsp %\/Iore preferred

I'imting exanples o
L’ eroypg pigFen alkily £120 arplicdngpid chigrigé:, ar al kyI (pol y) al kyl aryl
anglis Gy eh2ad K a itro
hols?phorégs fe tgggﬁﬁmmg%iogger? 43%%“’? reife“?bgdﬁ??éll fAafrdids! or
2, wi W&&eéefﬂsel@&émrpvd@bmmbelsm@f suitable Ro and Ro'
gr;@‘ups dﬁsxluég@ Byd Ive o
oS0 4l SSBARNL

,' he
hyd"‘%elh %ﬁf‘i“fﬂfl refAYPS %B‘H?thhﬁ@n@éﬁ%ﬁww yHhospBinGs, and ethers,

alkenks, iafchdigeQ Hﬁtxﬂéﬂlmeﬂﬂted (&Hdath@%yrlaof gt!u&@lg ru;]ert su&uManl. %cl@de
halo e nt s from Goups 3 to 15,

%Ef ogﬁa.la rzﬂlimg carg?nyf Rryloxycar onyl, dl(hvdrocarbyl)amme
tri(hydrocarbyl)silyl, and nitrile groups. Preferred Z° groups include triphenylphosphine,
tetrahydrofuran, pyridine, and 1,4-diphenylbutadiene;

fis an integer from 1 to 3;

two or three of Tb, R® and R” may be joined together to form a single or multiple ring
structure; '

h is an integer from 1 to 6, preferably from 1 to 4 more preferably from 1 to 3;

~w» indicates any form of electronic i mteractlon comprising a net coulombic atlracuon

especially coordinate or covalent bonds, including multlple bonds;

arrows signify coordinate bonds; and

dotted lines indicate optional doubie bonds.

In one embodiment, it is preferred that R® have relatively low steric hindrance with respect

to X’. In this embodiment, most preferred R® groups are straight chain alkyl groups, straight chain

. alkkeny! groups, branched chain alkyl groups wherein the closest branching point is at least 3 atoms _

removed from X, and halo, dihydrocarbylamino, alkoxy or trihydrocarbylsilyl substituted

derivatives thereof. Highly preferred R® groups in this embodiment are C; ¢ straight chain alkyl
groups.
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Periodic Table of the Elenents. Preferably, M is a
G oup 3-13 netal, nore preferably Mo is a Goup 4-10
netal; Lb is a nonoval ent; divalent, or trivalent
anionic ligand containing from1 to 50 atons, not
counting hydrogen. Exanples of suitable Lb groups
'ngﬁlﬂgde hal i de; hydride; hydrocarbyl, 10

85"}“}33}111&9‘ thig FTWH?%E%Y Bieferabls loho ; relativel ly high steric hindrance

with h‘mpldrcomar" bybe iRk @Qumpits CHMALCRT
or aIF%PI G b%ll sul fi dO ﬁwé roc artgflgokgyolu}’%PéB emgOdlment include alkyl

(RSP SRR W |°W’7ra |S$€91rdar>smaertzaay pyRapl canters,.cydimileyl, aryl,
alkamyl, elﬁrﬁaﬂmejd arohiatnglidﬂdﬂmcl&ro&m@ 0&fnid lOkM%I)-I’EaIg ol?ggméﬁc é&f%%el'nc or

N n jnteger from re
5 cych?l 293 n§ a3 haId dl%dlrc;é:arﬁ?l g, 2 Prrtapp(dloqa@ykglhl alﬁngtn}lted @rlyatlves
. theregf. PererquR;"hgrtnlqﬂ itvélsembbtinent céiﬁ:iu@ﬁrl)lﬁ@ td 8o, Hfog:\ﬁr &abqv o

30, neut r al group coordi-nat e

ag@ln%?ﬁfer% c%og g?onl nt°“f3y5‘°tt°8“§ gf’%’ﬁ%e“ﬁb arg pgpahpchey cyclic.
hy Bxasepias obprefemed 'é"cgrcmps gt atipRirdsibirdiféhdalyit PRELIIGWAR rmulas:
garomatic_anipes, phosphines, and ethers, - al kenes,

RS
\al kadl)éﬁés Ragd i ney®hy Bubstit UI(RY, dgriyat i ves
er-é:o\ Sui t I—eSnInert sulstiggent s |nc¥ gﬁ((}fgen
Zal koxy, aryl oxy, alkoxyc onyl ;\aryl oxyr/arbony\L )
di (hydrocar %\Ig) am ne, tri (hydrocarbyl)silyl, and’
Renitril ). Prefer Zb groups i ncl uge ne
\tcL_pQg%l/LP)%hosphl pe. (SR 28 Eydr ofran, p r\l di neR and
A, 4- di pheny! butadi en f ig-an «Qeger fro T¢ Qt
two or three of Tb, Rb and”Rb' may>be’ JorOI ed toge heynerem

10 tOEﬁdﬁrH‘hla: o8 “Ct o0
N Sf : 2& nl?'%} ; aorgsrl ’cmdf? tgl‘egellyg%f fn&?}ll Dt RIODYL, i RB)P% t- butyl

phenﬁlr .e.? ginéa&yip e0vg beneyk ar t31v1 Fach RNs @{\10 hy@m@@ybmeﬁﬁylyfnﬁfﬂﬂ ethyl,
n-pra@lyl, Ebregl -Gy G pheﬁltvﬁﬁ afatdlegﬂ'lpﬁgdm rble&'vp Or B8 o & on two Cmore R¢
orR%&.{p?%tr' on e %m coor di nate or COV&F { 8
P RGHER ‘éPS may fogfaerdorg Weleréﬂmvnw@fa
hvdrmrbdlsgml&ndlch et ﬁédté/lehé) ef-pb1ﬁﬂlbﬁ@5& rﬁ?ﬁé}‘éﬂgh}tsﬂﬂ%}pflzs%lyvalem
| men rererre a have
15 | hydrMQ§ or lle %r&?groggbvq %rouphsuél;%ha]s éxﬁ@)éha‘%nfﬂ Spdind. pect

rel ative 30 to
XbPrefepred maeplemfitm foegoing pbshlepriehviriagttoRbiegd HéREe: ar €
straight chain allcyl groups, st raldght chain al kenyl

‘groups; branched ch n al kyl group®” wherein the R

cl osest br anc¢hi ng p isf@at lea at o rentiv d
f r ot XB{ and | hal o} /dl\h dr oqar by Nam R, . oxy BF
tr hydr gl By! si Lyl Fiot ut ed] der i ‘lhy s t her eof M°L%
%e:i:/ referr “this_gfrbodi e @] -s
traf ght| chai g¢ S ti ¢
t 8di N p s retati g

st e}ﬁdc hi ndrance Xwith respect ®bs yb. Non-1i miRieng
exanpkeés of suitabl &Rb' groups fordthis enbodi nert
_erﬂcI ude~al kyl— m@r al eknyl groyps cdntai ni ng qne oﬂ
mﬂxea%%onda y of ar boa=t
( oL, | ar yl/, al IMQWI al ifphat 1|s®Bt,

roc C|IC g gani or.dani c
ferijc or / - | R¢
2 —2
Rdd : '-\I{dld
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« 5 cyclic groups; and hal o, dihydrocarbyl am no, al koxy
or trihydrocarbylsilyl substituted derivatives
thereof. Preferred R groups'in this enbodi nent
contain from3 to 40, nore preferably from3 to 30,
and nost preferably from4 to 20 atons not counting
hydr ogen and are branched or cyclic. Exanples of
prefegrfed Tb groupsRare struct urege correspondi ngget 0

ow ng- géor mul/ d (Re R\ RéRe)Z /

d) 2\ |, M_|lcc
P1€; wg)% mPrb, & C 0 %Mmm
hydr oc royp, pr@\ﬁ 'y
let hyl, I, i pm]‘f butyl. phen¥y
2, 6redli nBbhyl phenyl, henzyl L or I{dol vl ach Repi's _zl?ro
hydrocarbyl preferably nethyl, et hyI" n- propyl,
| - propy t-butyl, phenyl, 2,6-di ‘r_ggt hyl phenyl , be zyl,
@r tol‘p*yl In d|t| n, two or or R grou

res f rd |[Re ¢ oups aay oget har form}a
yVa ngdrlvtlvé\tba hydféca v graup, |

- Aas ut ¢l en pen% @ ~ Or [ tijcyc
Rfus @i;/lng, 0 vah~€5: 15 ydroc y| - or =

het er ohydr ocar grqup, guch as napht hal gnet—
1.8-diyt? Preferred exanpl es of the fnreggl ng
pol vval ent Lewi s base conpl exes include: Rd, Rd' RR ;

Rdwhertin IR "Bad¥ octrrelieNh ﬂddpendéhtNQéleMd]ﬂo\ﬂi E@ngcd}@lsrlng of
d 1

hydr%ﬁjﬁlcfi (’}‘_.\; g hvgroRflrE\a "ﬁ?dlpwpﬁ??Rﬂ¥/ c?nta@g‘ one QF g}m%etgxeatgmq q:_merﬂv
substithijeth Heymvatits' thelndo®, or fuythédwbiivnally, Gvg adﬁcedNRFD groupPmdd togethbr Ingn a
divaled bn%é:t g{% d 42 Rd' Rd Rd, Rd

d’ is 4;

o

_ _ M" isa group 4 metal, preferably titanium or hafnium or a Group 10 metal, preferably Ni or
Pd; -
L" is a monovalent ligand of up to 50 atoms not counting hydrogen, preferably halide or
hydrocarbyl, or two L* groups together are a divalent or neutral ligand group, preferably a C,_so
hydrocarbylene, hydrocarbadiyl or diene group.

The polyvalent Lewis base complexes for use in the present invention especially include
Group 4 metal defivatives, especially hafnium derivatives of hydrocarbylamine substituted

heteroaryl compounds corresponding to the formula:

wherein:

R' is selected from alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, and inertly
substituted der1vat1ves thereof containing from 1 1o 30 atoms not countmo hydrogen or a divalent

derivative thereof;

T' is a divalent bridging group of from 1 to 41 atoms other than hydrogen, preferably 1 to

* 20 atoms other than hydrogen, and most preferably a mono- or di- Ci90 hydrocarbyl substituted

methylene or silane group; and
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P.d" | Rd" Rd" Rd Ny MoLb, N N 1\4bLb~ , MoLb ,
MoLb~ Ldi RR SNPr'd2- RI2Rd'" / 2 RdRd 2 Rd
Rd, Rd Rd. Rd. Rd" Rd" I 1 -1 Ti T/NM'L b'
LMoLb,y M2 /~ MJO' Ed, \ ,/ / ~1\ N 226 2 or
vvher ei n Rd' each occurrence is i ndependently sel ected

lgm rﬂ%u Eon5| stln hydr ogen and Cl -so
hydr ocaﬁ‘ﬁ? djp ro %guPocﬁ?tia ILICV”Sé’é?ﬁﬁ&CH‘P%&) ofieecintly poymdin-2-
yl- orrsebsenmupmmﬂ-zm groupedt b divales esidtibahgebrder i vati ve
th rth ional |y, two adj acent Rd'
grlgz%g@rrr%u me al’tﬂ%%?ra@g{’ WM 57 di val ent bri dgi ng group;
d' Xllsamamdmf neusalaw dimdoipc Kgaf@igahp, preferably titani um
or .-haf Qi .10 ref rably Ni or Pd;
Lb ?{s a %D%%Q/afog'?&l aun'a%lglngli"{’elﬂﬁ g(ﬁ%’r’é’ﬁrﬁﬁ dnot
cobfres Arfions] dpwig ew elgotrerf ematbleyinttrattiotearOiepreskBied by lines, dotted
hnesQNdjdiﬁ%FteyécmveRr two Lb' groups together are a dival ent
or_neutral ligdgand group, preferably a C2-50
hyRfeiseet d9yplsres aretade wharin élgiaryllformatlcril renms e biyirogbR €limination
frommlaw@i LMW o8 0rRBS Borf RIIR in the present .
ventel%gHr‘rlpespgc?a f OIfﬁnc %gé%né’or e dr‘ré(}’lﬁllgm“p especially
frorn&e aéifqt@’é@ec‘é@r?@%q“a? frgm Iﬂ&flrﬂ“mha@bénncvatahq eﬁefafablw an electron
pair, Bipdid@Gadiiyadivn Ry SWRShdid) lc!&ﬁg' Py §
%r respondi ng tgyt he formul a’ %{%58%’1)1/%3%?1%% CorreSpondtOthe
erein: R11 is selected fromal kyl. cycl oal kvl .
heteroal | yl, cycl ohetggoal kyl, aryl; and inertly
substituted. derivatikés thBreof containing from1 to
30. atons not counting ogen or a dival ent

» Wherein
'Ml, X', x",R" and T are as previously defined, |
R®, RY R and R* are hydrogen, halo, or an alkyl, cycloalkyl, heteroalkyl,
heterocycloalkyl, aryl, or silyl group of up to 20 atoms not counting hydrogen, or adjacent R, R,
R¥ orR'¢ groups may be joined together thereby forming fused ring derivatives, and
bonds, optional bonds and electron pair donatwe mteractxons are represented bv lines,
dotted lines and arrows respectively.

More preferred examples of the foregoing metal compiexes correspond to the formula: |

13
17 R18 R
R'\J

|
X

I .
M, X!, and x* are as previously defined,

. wherein

44
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+ derivative thereof: 20 T1 is a divalent bridging group
of from1l to 41 atons other than hydrogen, preferably
1 to 20 atoms other than hydrogen, and nost
preferably a nono- or di- Cl.20 hydrocar byl
substituted net hyI ene or silane group; and 43 R12 is
a 0 et erear rou tainin LeW|s base
fu%c:&t %ohlgl ilmt%R eéS/?Z)S ?V%ﬂ“ﬁy med, prgferahy B, R/f, andR" are hydrogen, or
CHQ]éfblS%thRdtleﬁsvalL nhbsnpﬁéfsﬁbl}gr@ﬁmﬂ@fryl a dival ent
dera a Goup 4 netal, preferably
£ m‘?ﬁe}@fﬂh’p&‘& Fetmtec s 1 W8P . @iossarHely Ri igarid
Orth@TRﬁ’ﬁPBGHSSOﬂ@BmF%ealsnmmyl drbayDd to 5 indicating the
nUPes,q afs and bonds, t| onal bonds
and ellggt rl%%&gg%ﬁg %gld?&l FEs & EH’ ngeér}@ é‘bP’é‘s@m gligyligyaryl
gr 0‘11;2;‘%% pr e@gbb’@gpzflf"r read Randhﬂrcraammdrﬂeescmmtql a\@,z&’ar\f/l group. speclly
2-is EbkB of gan ormation
i R et Sl 00 bl asish govr, and
gr Grfis RHomton ﬁPlycffqn@mr torativeostsracifonOfre represélMd®y lines,
dottélﬂdieién@@ﬂowsg-ésggﬁ$glveSpeCI ally 10 fromR12. In
tion, electron donation fromthe Lew s base
f u %ql%?{%flﬂi“ldﬁ“e“ab PRFRIPEDoy usgriicrsingsotrespond tpae FormplaoVi des
additional stability the netal center. Preferred
met al conpl exes corr d to the formula: R 14..
Tl R1I5 RIINITT r '(Rj" R16 ' CX)a~ wherein
ML, X. x', RI1 and T' a&ﬂ rew ously defined, 15 .
R13, R 4, RI15 (Hych,RI6 ar g hal o, or an al kyl,
cycl oal kyI het er gat~ky| N het OBy C éllRoyI aryl, or
silyl group of up|( 0 ato¥ not i ng hydrogen,
or adj acent R13, J ps may be joi ned
toget her thereby fgiaimg fused ring derivatives, and
bonds, optl onaI bonds and eXectron pair donatlve
[ n%él‘%&t}dl are re (ent ed by lines, dotted |lines
and arrows %cﬁgﬁrtcf § e, B -ty pmisp.or Cechlotampbefrably
eachtqqemfemeé@mnmglytret aI con‘pl exes correspond to the

f okmﬂhé’i)eudegtﬁl e}c% occurrenC° is hydrogen, halooen Ci-20 alkyl, or Cg4 aryl, or two

adjacent R’ groups are joined together thereby forming a ring, and f'is 1-5; and

R’ independently each occurrence is hydrogen, halogcn, Ci0 alkyl, or Cg arvl, or two

adiae c I . . D s
jacent R groups are joined together thereby forming a ring, and ¢ is 1-5.

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

invention are complexes of the following formulas:
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I\/ /CRI5 M N16 (R)aM------------- R (X1)a
wherein M, X, and x' ‘are as previously defined, 44
R ', Rl4, R15 and R16 are as previously defined,
preferably R13, R14, and R15 are hydrogen, or Cl-4
alkyl, and RIGis C6 20 aryl, nost preferably
naphthal Ra i nde endently each occurrence is Cl4
em Bahsoé/ g 2figl OIDFrlan*iﬁls Pre%raéfyen%ml,ymampyht-bum or @ytlohoyl;
and posrtrons to the nitrogen is isopropyl or t-butyl; 5
R17 and R s independently each .occurrence are
* hykd eo SFFurmREae stfiaHde, HN-gimeshyliamida) gy eikylapreferably metipl,
MExmpEs @lebbom %ﬂ@s Wl emz)lcﬁfg&jac%xﬁmlg% ﬁl}( P{e&gﬁgveg’yo% '
he other is a 20 aryl group. especial I'y
i sopropyl, phenyl or a fused polycyclic aryl group,

1(2,piaf Blabi RiBFRRY &k 1A%
opti ?aﬁﬁ bo gﬁ;ﬁ%wﬁﬁéctggﬁ pa)r(r1 ongtrvelﬁﬁﬂgﬁggtrons
d’yl)ngﬁ]é er@’ﬁ‘l?‘ké'g’e‘ﬂ’f‘ &8y 1ines, dotted lines and arrows

r @srme S-Hi(MﬁﬂeﬂlyleﬂaQI)ﬂﬂb ldQ)r(&fo@ﬁi(& qaﬁ@a% 2 Hfor
he formil a: f C)2HC

espon
de%ﬁ%$Q§m§ (ﬁorr : 4% wherein X1 each occurrence

i mtralﬂdﬂjameﬂihledwm%mﬂaﬁmb}d @—tolylﬁca%ﬂhtﬂéléﬂéli dl@ﬁfi’mmm i

apl ?ch occurrence X Is et

diy) qﬁﬁéﬁﬁ%ﬁ%l*?‘ Weh occurrence is hydrogen hal ogen,

Gz eal(kyethyRinyGherP)amidy (2-15%roﬁ0@§henalia%géh%%ﬂt7 d§l(6- vrd'din—

% e together thereby formng a ri an

-myﬁn?§§iygﬁmﬁ%%nﬁﬁ_ $ndependent |y each occurrence is

h ){HI(Q) gen -H‘aﬂllyléglel)phegl rarfio - h%ﬁﬂ)rop}%heﬁﬁ)(a QaML n-2s %Evlﬁ%n%ldm-

are joined together thereby for

-myﬁm% ﬂmﬁﬂﬁng{ §‘§m§hV%B§% highly preferred exanpl es
Of[Nf(EB@l(l-ﬁﬁﬂi@ieﬁ&@ﬁreﬁ)@ami&%@—?s@ﬁ@?ﬂ#ﬂ&gvl (B-n @naﬁﬁ%% l —pgidin-

vent conpl exes of the omrng ormul a
2-divhgetsRpy e 595198 ( H3C) 2HC H

[N-(2,6~ dr(1-methylethyl)phenyl)amido)(phenanthrcn-S-yl)(a—naphthalen-2—diyl(6-pyridin-
2-diyD)methane)]hafnium dimethyt;

inciu

[IN=(2,6-di(1 -methylethyl)phenyl)amido)(phenanthren—5-yl)(a-naphthalen-2-diyl(6-pyridin-
2-diy)methane)]hafnium di(N,N-dimethylamido); and

[N-(2,6-di(1 -methylethyl)phenyl)amido)(phenanﬂlren-S-yl)(or-naphﬂ1alen—2-diyl(6—pyridin-
2-diyl)methane)Jhafnium dichloride. N

Under the reaction conditions used to prepare the metal complexé_s used in the present
invention, the hydrogen of the 2-position of the a-naph_t:halene group substituted at the 6-position of
rhe pyridin-2-yl group is subject to elimination, thereby uniquely forming metal complexes wherein
the metal is covalently bonded to both the resulting amide group and to the 2-position of the a-
naphthalenyl group, as well as stabilized by coordination to the pyridinyl nitrogen atom through the

electron pair of the nitrogen atom.

- Additional suitable metal complexes of polyvalent Lewis bases for use heréin include

compounds corresponding to the formula:

46
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Ol Hf OOH (H3C)2HC X1 and (H3C)2HC I'1, 20 '- -
45 wherein R' is Cl1-4 al kyl or cycloallcvl, preferably
nmet hyl , isopropyl, t-butyl or cyclohexvl; and X1 each
occurrence is halide, N N-dinethylamdo, or Cl.4

al kyl, preferably nethyl. Exanples of netal conpl exes

-usefully enpl oyed according to the present invention

5 include: [N(2, N

6-di (1- met hvl et hvl) ph@rﬁ/l YAqi do) (o-tol vl) ((x-napht hal e
n- 2-di yl (6-pyri di n-gq-’&o i w ) nBthane) | haf ni um di met hyl ;
[N-(2.6-di(1-nethyl phenyl ) am do) (o-tol yl ) (a- naph

t hal en-2-di yl (6-pyridin-2- diyl)nmethane)] haf ni um

di (N. N-di net hyl am do) ; _ where:

[ Nn$2, 6-di (1- met hyl et hvl ) phenyl’) am do) (

ol-\? ol Y3 %-aﬁlﬁﬁﬁinﬁ’ﬁi"é -Stﬁ‘!‘B‘FVPPBt-lW?HPGPWaing from 5 to 20 atoms not

coungipg/iydrmgtrth anepdihvafeni derivadicohéess de; [N (2,

6- i l.et hyl Y.phenyl ) ani do) ( 2- i | phenyl ) ( a-
oot RV BRI AT M | fo Nokme e pahaimige, or

an ingyitipaybistjtuted derivative thereof;

e YD (2 o o e

- fr&aklilmgim}@gaﬁmm @aﬁ&\lg‘wrﬂm@ﬁg&by}l agﬁﬁ‘hﬂ’@ )1}"droca1|'bylhor
di i i ; ; e am do -1 sopro en
ihydrbafal Bl «yl_lpglg )B/?/Jz%rg% ’9@%&‘.}%‘1"5 fa) (2:isopropyl p

yl) (a- napht hal en-2
2-4 isﬂlﬁ‘lwg?quﬂé) lorvafdicting thé wivhter bOkch ¢ Bro(R; and

6- Blinad aniRddabied Ak msm%%pg ,%g%%eg{g?ﬁ}éa{;t h %@n- 5-vl) ((x

naght hal en- 2-di yl (6- pyri & RYY FReRsRvely.
d 3%5{8@}5,’ sush éomglex(es coFrJr)éspond to the formula: )a]rr
[ N-(2.6-di (1-nmethyl et hyIT), phenvl ) am do) (phenant hren-5-y

') ((x- napht hal en- 2- dbw/( 6~Qyri di n-

2-di yl) met hane) | haf pr'ym o}f( . N-di met hyl am do); and

[ N- (2, 6-di (1- net hviaet hyM’p}Qeﬁ(/I ) am do) (phenant hren-5-y
1) (a- napht hal en- 2- dixvl ¢6>py14 di n-

2-di yl ) met hane) ] haf nidm di &hl ori de. Under the reaction
conditions used to prepare the : MBEST: conpl exes used in
t hE ipe divalent bei8ginmgreptdf Gom 2t 20 hyds g Edun@ig HyBSgen, preferably a

subst?eﬁtE’@&jﬁk&&iﬂ{ed,td}_?a@?%%%%ha' efie group substituted at
e

the ,6-position o py?;ima’l n-2-yl group i s subject
t o M9sPeRgentiyisachiopryTelsy isen ayliek yr fuGillyi-BYariELBkituted arylens

goumh%@@Om%b{bbuﬂtﬂgg gl. is covalently bonded to
e

both. the resulting amni grdup and to the 2-position
of Mt & GounbpreheiFlHyl hefriowr zawnivel | as stabilized by
C OG lirflie peatiér@f} ehd® obdhEreRR¥ fslaf hﬁlx&ic,%leﬁéa?%fdgar%?ogl%@ggnqr ough

the. el egt ron pair of the nitrogen Eroup:
€ 1s a number from 1 o 5 indicating the number of such X groups; and

electron donative interactions are represented by arrows.
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30 Additional suitable netal conplexes of polyval ent
Lew s bases for use herein include conpounds
corresponding to the formula: 46 T31' 20\ RRO ~3-0O
Gy b where: R20 is an aromatic or inertly substituted
aromatic group_containing from5 to 20 atons not

tin dr ogen ent derjvatjive thereof;
P e P BB BT S ey E i pseHinPiiging mpusds
to 20 atons not counting @ydrogeﬁé or 5 an inertly
substituted derivative thereof is a Goup 4 netal,
preferably zirconiumor hafnruas\ G i,s an anionic,
neutral or dianionic |I@Hno Feferably a
hal i de, hydrocarbyl or dihyg K'anmi de group _
having up to 20 atons not oountiwg-phydrogen; g is a
number from 1 t®*5 indPcatng tHE Niabert of such G
groups; and 10 bonds /and h@igcgr 0 native
I nteractions lj,n&s,;and arrows
respectively. —such Bo exes correspond
™0 MG Are wherein: T3 is a
di val ent brldglﬁﬁ group—af from2 to 20 atons not
counting hydroge®*-pref enably‘a substituted or
unsubstituted, C3_6 a ene group; and 15 Are
i ndependent |y each urrgace i s an arylene or an
al kyl - or aryi-substituted arylene- group of from6 to
20w ONBis@br gOUNt i ng hydrogen; M is a Goup 4 netal,
preferably hafniumor zirconium O independently each
0 cAT AT o5 ey sHiPtEMipd deriatines thereofy espécealiy 8t ¢ | i gand
01(15@5 Pphenyd, 3,55diBsoBkPiREnyf, rd@d@’hﬂo f}?py@rdlenfjﬂlcﬂtagﬂ&cért@vl and

er of such X groups; | ectton donat
i nT SPdeRendenty e%ﬁhé’°°r“€ﬁ?°€§mf§65 byssabylspseroundy Crr wvflealiodate
grou %ih@ 8y @Bstm&daierlwnp{hax&s of foregoing formula-

x nﬁh ﬁl%gpeng]enﬂv each occurrr] SR lgpcﬁ)'ovenshalo hvarocarga\% mhvdroclﬁrzbvlsﬂvl or

tnhydrocarbvlsﬂylhvdrocarbvl of up to 50 atoms not counting hydrogen; and

G, independently each occurrence is halo or a hydrocarbyl or trihydrocarbylsilyl group of
up to 20 atoms not counting by&ogen, or 2 G groups together are a divalent derivative of the
foregoing hydrocarbyl or trihydrocarbyisilyl groups.

Especially preferred are compounds of the formula:

48
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0 R OR1R21p21 2 RIR] tRA4 RRwhere M
is Hf or Zr; Ard is C6_20 aryl or inertly substituted
derivatives thereof, especially 3.5 5

di (i sopropyl)pllenyl, 3,5-di(isobutyl)phenyl,

dibenzo IFprrroIe 1-yl, or anthracen-5-yl1. and T4

ach ence conprises a C3:fi

aI %F ene 58 Lfib(esc’%ro@g)pg L' Yy &P glige byt ipbeny dihgpzo- 1k pyamie-1-y, or
aumnwmeWWIy substltuted derivative thereof; R 1

i ngependent | urrence is hydrogen hal o,

h)rltglt r ig%gg h)‘(lf) %y‘b‘%@g PRy Petyl or

t rThymipnauaﬁwM si Huynhyddigcabyl of up to 50 at ons not

c t en; -and 10 G independently each

ogﬁrcbgﬁclg%?y g't%gflgl'or a hydrocarbyl or

t r4 mpethighlapisfersd ingthl qymplep obihe faigoin® fo2@uRtHONE not

counti ng hydrogen, or G groups together are a

di val ent derivative/6f Ye for |ng hydr ocar byl or

tri hydrocar byl silyl pSs. Esp ally preferred are

conpounds of the for Ard 1i0 H GO T4 O

O Ar4- R21 48 whereif ﬂ -di (i sopropyl ) phenyl

3, 5- dl(lsobutyl)phe dlbe 111-pyrrole-1-yl, or.

ant hr acen-5-yl , $IS gy gen hal o, "or C,, alkyl!

especially nethyl d|yI or _

butan-1, 4-diyl, and 5}QCL -thyI or benzyl. A

nost highly pref- neyaf @an ex of the foregoing.

formula is: & 7\

The foregoing polyvalent Lewis base complexes are conveniently prepared by standard
metallation and ligand exchange procedures involving a source of the Group 4 metal and the neutral
polyfunctional ligand source. In addition, the complexes may also be prepared by means of an
amide elimination and hydrocarbylation process starting from the corresponding Group 4 meral
tetraamide and a hydrocarbylating agent. such as trimethylaluminum. Other techniques may be
used as well. These complexes are known from the disclc;sﬁres of, among others, US patents

6,320,005, 6,103,657, WO 02/38628, WO 03/40195, and US 04/0220050.

Additional suitabie metal compounds for use herein include Group 4-10 metal derivatives

corresponding to the formula:
NQ
(e
T 7,

M is a metal of Groups 4-10 of the Periodic. Table of the elements, preferably

wherein

_Group 4 metals, Ni(TI) or Pd(TI), most preferably zircorium;

T is a nitrogen, oxygen or Phosphorus containing group;
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/[-\ CCH3 NO H3C,H CH3, ON C3 The foregoing

pol yval ent Lewi s base conpl exes are conveniently
prepared by standard netallation and |igand exchange
procedures involving a source of the Goup 4 netal and
the neutral 10 polyfunctional ligand source. In

addi ti S na 0 be prepared by neans
of an %n\&@ogpﬁﬁgﬁgf Wmﬁh%rﬁtﬁ}ocarbylatlon process
st art i higohg @nwid;he correspondi ng G oup 4 net al

tetraam dgnamgiergelelgye rocar byl atlrg ent, such as
trimet i VEAPERT SO Mg e banes %ﬁ‘é’ may be used as

wel | . Iﬁde'ﬁanébrqdlmkﬁsbyafbﬁdmugmﬁrom t he di scl osures

oSy RER s Gk BRI B ny A0 ch sod0 3P0k 102,

1. Ampchet: Bosn Al 7.$61 4 -AHISE1998X ad Qrempmeniiiss. {16 15U 851661 %I7) among
other HiRGdslide G oup 4-10 netal derivatives corresponding to
he formula: N- M2 T Jt wherein M is a netal of ,
GPesligreed gxamplesof fop forqReing wefhlcconpigsbwarpdromiie déhiprendrenatic
dioxy S @Bkt of &fbuf QHQJs4e Tﬁ@x‘éﬁl §1rcoMu(nl !:JHSQ}IOHELQD(’[IO Itk)ﬂ’formulsa
preferably zi rconi um Is"a nitraégen,
phosphorus' containing group; ®D X2 igd haI 0,
hydrocarbyl, or hydrocar b}ggoxy, I s/one or two; X

is a nunber select& to pyovi de ¢hatgg bal ance; and
T2 and N are l|jaked By agybr .R® Such
catal ysts have been revﬁx)ugsly di\scl oged in, J. Am
Chem Soc., 118)—26Y- 268 % .

117, 6414 R@41 / OLga onet agdics, 16,

1514- 1516, “¥( offier “di scl osures. Preferred
exanpl es of the f—e#gm n%\\/rﬁst al conpl exes are aronmatic
diimne or ar tic\_gioxXxvimne conpl exes of Goup 4
netal s, espec I Iy zRr coni um corresponding to the

F Q-

M, X* and T are as previously defined;

R independently each occurrence is hydrogen, halogen, or R®; and

R® independently each occurrence is ;.5 hydrocarbyl or a beteroatom-, especiallyv aF, N, S
or P- substituted derivative thereof, more preferably C,_1p hydrocarbyl or a F or N substituted
derivative thereof, most preferably alkyl, dialkylaminoalkyl, pyrrolyl, piperidenyl, perfluorophenyl,
_cycloalkyl, (poly)aikylaryl, or-aralkyl.

Most preferred examples of the foregoing metal complexes are aromatic dioxyimine

complexes of zirconium, corresponding to the formula:
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RdRd RdARe RA-N/ T" R&CRINTRI Re RARD io0
wherein; M, X2 and T2 are as previously defined;, Rd
i ndependent|ly each occurrence i s hydrogen, hal ogen, or
R'; and R independently each occurrence is Cl-20
hydrocar byl or a heteroatom . especially a F, N, S 15
or P- substituted derivative thereof, nore preferably
Cl-10 hydrocarbyl or a F or N sub&{ SEHited derivative
t hereof, nost preferably aRéyl, disa | am noal kyl ,
pyrronI pi peridenyl, perIuorop enyl | cycloalkyl,

I

(poly)alkylarvl, or Y Gl es
of the foregoing _netal co xes omati c

di oxyimne co of ?|§c6n|u corresponding to
t he fofHad)sC HE (H3C)3C O N
C(CH3) 3 Rel : or /50 C(CH3)3 Re _ -NO

C(CH3) 3 ZXX2- - ~
wherein; X2 is as p
Cl1- 10 hydrocarbyl, no

wherein;

03 C/rRD eT Re, ( (CH3)3

? sly defined, preferably
hg)?eferably methyl or benzyl :

X2 is as previously defined, preferably C;_, hydrocarbyl, most preferably methyl or benzyt:;
and

R* is methyl, isopropyl, t-butyl, cyclopentyl, cyclohexyl, 2-methylcyclohexyl, 2,4-
dimethyicyclohexyl, 2-pyrrolyl, N-methyl-2-pyrrolyl, 2-piperidenyl N-methyl-2-piperidenyl,
benzyl, o-tolyl, 2.6-dimethylphenyl, perfluorophenyl, 2 6- dl(lsopropvl)phenyl or 2,4,6-
mmethylphenvl

The foregoing complexes also include certain phosphinimine complexes are disclosed in

‘EP-A-890581. These cbmple‘{es correspond to the formula: [(RY);-P=N]M(K> YR, wherein:

RS isa monovalent ligand or two Rf groups together are a divalent ligand, preferably R' is
hvdrocren or C,.4 alkyl;

M is a Group 4 metal,

K? is a group containing delocalized n-electrons through which K is bound to M, said K*
group containing up to 50 atoms not counting hydrogen atoms, and |

fislor2.

Catalysts having high comonomer incorporation properties are also known to reincorporate
in s¥tu prepared lqng chain olefins resulting incidentaliy: during the polymerization through B- |
hydride elimination and chain termination of growing p'c-)llymer, or other process. The concentration
of such long chain olefins is particularly enhanced by use of continuous solution polymerization
conditions at high conversions, especially ethylene conversions of 95 percent or greater, more
preferably at ethylene conversions of 97 percent or greater. Under such condmons a small but

detectable quantity of vinyl group terminated polymer may be reincorporated into a growing

polymer cha.m resulting in the formauon of long chain branches, that is, branches of a carbon

length greater than would result from other deliberateiy added comonomer. Moreover, such chains

reflect the presence of other comonomers present in the reaction mixture. That is, the chains may
, the

clude short chain or long chain branching as well, depénding on the comonomer composition of
the reaction mixture. However, the presence of an MSA or CSA during polymerization can
(=4 v
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35

and 5 RR is nmethyl; isopropyl, t-butyl, cyclopentyl,
cycl ohexyl, 2-nethyl cycl ohexyl, 2, 4-
di met hyl cycl ohexyl, 2-pyrrolyl, N nethyl-2-pyrrolyl,
2-pi peridenyl, N-nethyl-2-piperidenyl, benzyl,
o-tolyl, 2.6-dinethyl phenvi, perfluorophenyl,
2,6-di(iso rop | ) phenyl, or 2,4, 6- trlnethylphenyl
seriousi; dmft ged ot l9R® F@%b@mﬁhlsxg sinte thg elest mejotigyiofi the polymer chains
becoriRQsA B 'aﬂTM@ﬁ of OFR|
P GO0 E R or O sgeg% PRl q’t%%‘%?%%‘n‘a‘ﬁfréc"%‘ﬁ@ -hydride
emm%ﬂmui[(Wﬂ3PMfMK&(®3ﬁ\mmmn Rf is a
nonoval ent |igand or two Rf groups together are a
c ivalent ligand, preferably Rf is hydrogen or Cl,4
ocat l; Mis a Goup 4 netal, K2 is a group contai ning

ddacicalttiezeeh] admp&lxeﬁ(fars@ Bﬁer&ﬂaﬁ'@%n r%&lﬂo hergm ' n%rg&ﬁﬂ;!ts} Hay

containing up t ato

e aoQ R ) T A7 G AL SSHRPOSI T Y Aminatichvih  cosil s prerably

catlolffamumobmaggh;t & SN ARBLs acidCod Pl Qh tRrQRErties are

I r at t d |
a S%gablfe atlcfu. forrmr;g:clgg %% ! O ! qﬁcgef ﬁlg%tpgﬂlv*o;slg %@ﬁ ér(g ?o% use with

' Grou;plbinytnimqulzl ablymmzhﬂmnomgiplehgsd E}ﬂﬁpl@é inéThdRaitain L&Ulg aGiddu as

0 rocess. The
Cuan BRI OT ! GBLOH Dot Bl by tcebheRigmimim- o
tri(hygraearhydbbrar ¢o;npeln1¢amﬂelmdgynau:sle(mfudm@ Pdrhaiiphiiedy aérwﬁﬂn@mmereof

avin e V er.si on S,
e T R T —

Perﬂ‘{j’rl%'f’é%dén( aryhperen copipewnsis dyf yostt espechiiy em@em:fhm&ﬂﬁiemybm@ﬁn
pe! ang%_; Qr . Gondi tions a s

PO e e b e R bR R et

COmPB‘HId§/ W Gritringeoncaiiangl Pi?é‘?lfaibefdie s tobaremapivmwi pigsphpailsgoer

oxon@RdlchbodiBS Us'ﬂ&lﬁtﬂﬁ ot SufoRRml QiARE cl:o(ﬂﬁat(ﬁjlc Ln&'ﬂgorﬁ%lgtkna a.wons or
ferro rPncheg, t.ha h? cbran es of a carbon 25 T'engt
Grege AR W& of cPRBEHte: FPnsAsTEinHing arjensi #rdicambipations of the

foreoaldgimﬂlom&mﬂgmﬁalv%ﬁﬁl&v@mquésu ahe foh2bifls acti Bink €6datalyBE and
fesence s?rﬁl her co Fesent 1 n the reaction

activ Aing echmque ee%pre¥1ﬁvés %ﬁgq%ﬁ §v1 pect tp difigrrat mefe)complprgh F pr
oleﬁmoleatlohBan the liolmwiry rofgreases Viesd AuZTdﬂiB evsiang 1 anst s a-

I e Lon m xture. e rme nom
s0sERENIONRREOS A L0886 Il R K TS M S s s,
Us- Apbﬁ%ps?@ﬁ,u %@13491119 BBNUSA-6283. DA WD doi18534, iddevoowixience of

l O@&n%bﬂ} opﬁeﬁggltle% a%id@ %?petcﬁﬁ}a%? gc;[m e OI‘ Iflélrtrl&:&alummum

pol ymer chains becone attac
compg apige ferd 1 gr‘ecaphony erfeehalif enwmn:derhglogangted?m(ﬁwﬂ)baxslﬁ)boron
comp%llﬂcma(/‘lﬁlr G 1 0@0@8&%{1%%&%\/5@%@0 ?&ﬁ%pp espgfgglﬂ/ conpl exes

(al so |ntercﬁa y refefre
ms(pﬁ%@lafoghvgk)@yan thep gorainafigns of slich oeuttrelrlmwmmamkﬁuteewm 2
polyifiéicak M&bm@r@fﬂﬂﬁﬁixﬁﬂeoﬁhdt%mGQE%nQ@ités e\%eﬁtnil ﬁe&l gl:cel1 a maHy :

Eﬁéera né catjon form ng cocat 5]
tris(peRigiuorappsngihbogane with 3 pRlvISRS rpligomerie é*ﬂmm@m mabbeelsgieds iagifvating
cocathigtill FiefeeiGadiahatdt 6f el odflBiet- Bﬁéﬁmaﬁ&%ﬁhéﬂwsgoyang ngngahy are

_ from 1'1 1 t%rlta 2f00r¥10rg preferab&v from 1:1:1.5 to 1:5:10.

Suitable ion forming compounds useful as cocatalysts in one embodiment of the present
invention comprise a cation which is a Bronsted acid capable of donating a proton, and a
compatible, noncoordinating anion, A”. As used herein, the term “noncoordinating” means an anion

or substance which either does not coordinate to the Group 4 metal containing precursor comple}-(
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= 10 Goup 4 netal olefin polynerization conpl exes.
Exanpl es include neutral Lewis acids, such as d-30
hydr ocar byl substituted G oup 13 conpounds, especially
tri (hvdrocarbvl)al um num or tri(hydrocarbyl)boron
conmpounds and hal ogenat ed (i ncl udi ng per hal ogenat ed)
derivatives thereof. having froml to 10 carbons in

and ﬂ‘éé&‘ﬁlm%aéla? figrived tpre framotjetitisheslomy Bpakdienopyiinaigd touspsh

compl¥REsCheRHP Rl §V&uﬂ'ﬁﬁﬁtﬁ}] et 8L Ebhidckd 6@:[ Y BOEQR base. A
coppounds, st _especially

noncqp R R OB AP T8 R FLoR i Bhichshen Sypgbtnyagas f eharee balancing
aniondo BRAibniDinetal AMPER A6 lnﬂlﬂiahﬂ&, anla@idnit QEAitGh: G ARreof to

.. (l.nc uq; t he use of su conpounds under oxidizing -
said g B?ﬁl&}‘i’? 8 rﬁ]‘%“m"&bﬁgf"m‘%’/‘esc h& CRBBIb NI agipps Which are not
devraphhs phm*ﬁlllitu When theiﬁ&ﬁlljdf&medcba»hﬁé&ﬂ Hébmnpos‘éé %era}e%m@ffermv with

m Sa noncoor di nat i ng
desued subse ue Plym]@rézra? %%Oéﬁ%ﬁg;}?ses qtgéeocoma}ex si|l ver salts of
c cﬁmfartradbhmns aothogeostainag b Kig gla Bbddifition Bﬁn}tﬂ@;rgainﬁﬂdgch%arg&

oo e QTR VBl Bt O Bt g bcsesppaans

specigthg @Etailcatlorr) gvhicgcxhtm bejfresedheive tizaen ccpﬁlﬁmtrﬂuﬁé c}brribﬁnlekg Miso,

- sai u 1ci i v ole d et
id t}fﬁotntahc[ f“d%@@&ﬁ teﬁ)dyqbl']‘ lfe(?J % oﬁp}‘g%%/ﬁ%n ?%%E nic a%ci acetylemclalnv

pol ymeri zations i n
unsatpptef\cQpEpuIgiy 8 OthJSIlﬁuU@l 11@85 B, su¢h$s Athers pf)lﬁ#x,leso Quitable metals
1udSthvaR 3 mikA S, aldSirnS gk d 723
R V2 i S g“dé"ga?“‘“‘%?ﬁﬂ%“ﬁ Ciliyjjolude, but are
not llmﬁe%tosbowwhgwom@snmws Qoqumdm@@intwm whinhctomprise
coordH8 dbéffefes cORBRING BLinSB e orf h?elcgll'éﬂlato}nﬁ }sg Svell knawn and
especial |y the conbinatjon of tria um numkﬁ%
manse BRI SR SPRRPUPYSSATIANING 2 Singla beromaon i féa@mnaiowh are
avail@l@@&nﬂf&ﬁugﬁ hal ogenated tri (hvdrocarbvl ) boron

ﬁ;gxgt%r gll()j l;,@ Caca%f trscl)lrgng ég%ecp)rg%qn}; %v 810 Igsllolvv&g(?ggxgepal formula:
tris(pentafiuorophenvl )@oinies):further conbinations of
whm§ ch neutral Lewis acid m xtures with a polyneric or
igoneric al unoxane, and conbi nations of a single
neLlf psanedtelieyvineasd, especial |y
S gntafluoro hen borane with a polyneric or
h’&ﬂe AN Qﬁﬁéﬁéy°ﬁg’used as activating 30
coeéisal n}tﬁktoSrdeﬁ@.f evnipatblemi@rhaviag b Gfrgefof Feimal
coppl ex: tr| Lafluorophenyl bor ane: al unoxane are
frggag ifgjpﬁp 520, nore preferably from1:1:1.5 to
MOH.CQJI@fS%hly ab Icmdspnmdsﬁmtmfmgmmopwqgnds useful as
Whmgﬁcatalysts in one enbodi nent ‘of the present
I nvention conprise a cation which is a Bronsted acid
capaisiberonér alipmatmh mgherYlotab nxidaina state; aadnpat i bl e,
noRGaRkHEL her.e
anogrglng%ﬂﬂoaﬁh%Qegﬁ%%ﬂgﬁmbn %% m%ﬁ%? ﬁ%gewhlch
hydr@ia{bpflehydmggvlg@ﬂe dalorudstiniedehydpcarb, b@osubstindtedristdacarbyloxy, and
haloﬁsﬁmlﬁl'te@'s%ﬁf&%@ﬁ%xca%Q%h%ﬂé&b%% dtpl?drgc%}b% éerh?ﬁ%%?f‘?ed

derivative derived there

hydrecaghvigion abkreriadpesnptad sitdbydpcakdsadidalsh, edig themg lmtm 20 carbons. with .

the pﬁdﬂsﬁ rat Jﬁ bt ¥ord 8k b deuridfee Gl Q RAIRE. eEixa le@o{%@ﬁj&bfeal Lewi s

hvirDase noncoordlnatlg%{anlon specli refers to

yr%ﬁréﬁﬁﬂﬁ WAUEhArGAEHOeL RAS-oi2Ag 48 a charge bal anci ng
anion in a cationic netal conplex does not transfer an
.ani oni c substituent or fragnent thereof to 5 said
cation thereby form ng neutral conpl exes. "Conpatible
ani ons" -are ani ons which asge not degraded to
neutrality when the initially fornmed conpl ex
deconposes and are noninterfering with desired
subsequent pol ynerization or other uses of the
conpl ex.
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» Preferred anions are those containing a single

coordi nati on conpl ex conprising a charge.- bearing

metal or netalloid core which anion is capabl e of

bal anci ng the charge of the active catalyst 10

speci es (the net aI cation) which may be fornmed when

th gnents. are conbi ned. Al so, said anion

shglu% eggrf')@%su ¢ 7185 glr'ﬁef“yd I &b |%atﬂ%ﬂﬁ@°@resp>na@s@¢mgy negative
chargy| anfl i 47 CACtdaat)ﬂtgedbcatatysaradn;aEﬁig\/&o%}i wiaH aYe paHRFEGHT EQ' the

rs

R her neutr Lew s bases such as
i |q>tlil rQ%iVSQSrOf%ﬂ R ? T PaTePresenieq bycthe fOB‘P}Ym%SeeerhldPrmula:

limted to, alum num gol @*and@Ew,at i num Sui tabl e
whefdBt @l | 0i ds include, but are not limted to, boron,

phosphorus and silicon. Conpounds containing anions

V\hPcFFaéBWWPPS&edeﬁsedcoor di nation conpl exes containing a

si mgt @or&%@lforﬁ)ﬁll cﬁﬁh"f’dn sﬁfe%féu gy are, of course, well

known and . }f, parti cul ar1y such conpounds

coftisf Wdﬁﬁafayls piparhiorofluprioated hydrderbgnt Ifl@cﬂ-mﬁ@&t i on,

hydrédagbyloRy-or fRiBHfxt<d QIR y r
pfovggﬁét a?/ sts I’IYHt be r e%?egt}lé n,%ré)ggg gff“%t Pd %nﬁjldg\ﬁfur?éoms with the

?%In WWF%\Q“@ OpqasIorHy Q«hYQW)cgbﬂO vvher ein: L* is a
neBtefeaxled Lans Basb 8uH@are brbmorit sélt% ﬁor%%lzyfegggrtuq @ﬁ%{‘%&@% salfs

cont zﬁA aﬂ(gﬁ a noncoor di hat

? %?ﬂf oém8‘f? 1yed'St 2gues: Mogt preferaply, @m qaﬂtcegmenq‘eradm)ﬂnam aryl
groug, es;ﬁslan&)a@eqwmﬁﬁpk&byngmeg corresponds to the fornul a-'
I\/h%%ame b 1 Is boron or alumnumin the +3
fornal OXi ad’f’ b‘ﬂmgﬁ 8’Ea§mle§a‘i’fob°@q (PeppeEdeekic maydmaked as an

. activaiing soragahGeinits: sehrtdned tht i FoiEatafls ofth@lk ¥, do,

tri- s».ﬂ) t{ngc?%m{xo S,Igg sa%]u%%? OChydr ocar byl oxi de

osu ar byl , halosubstltuted
hy Gmr@ariabydoomyx,tetahd(perﬁﬁlubmbﬂmysmbﬁm tut ed

mettiaylldn&fﬂdmﬁgfr@t?&fs&% tﬁﬁ@ggge%?bc% ﬂcl udi ng per hal ogenat ed

dr ocar byl - ena ydr ocar byl oxy- and

mprﬁ{g{}aﬁg}oalgl@ﬁ@}fa&ﬂ@swﬂnpmllrnﬂbmrblyl radicals), said Q

ux(nhwl)ﬁﬂnémlﬁ@ua&(&g{a henwl)t%r tthe provi so that in not
t han one occurrence IS i de. Exanpl es of
tn(s%&

REREOniVY i gadpesirfesteniest) lgx?é@ps are disclosed in

NN-Ohclyfan B et A ThoBpiERY F PGS €1 T € embodi nent, d
counter ion has a single negatlve

> .
NN”dH%\e%ld' gamélﬁﬁm’l Dsb“k?'lm TW@&?‘P}?‘P@nﬂbbﬁﬁal ysts conprising
N.N-ipregylaniinivt benstfidpehiatuorapbéiypekdl i n the :

f this invention may be

lon . of . c
NN%&?&%& “H”%Wa‘éﬂ?%ﬁiﬁ% e hgehér alb-usfvrmpienyl) borate,
NN'@@ﬂﬂylﬁbl)m(uﬁ@ljakﬁ(4Mtﬁoﬁrbﬁ/lsxlkzl) 2,35, 8euBfiRWIpRUSH Yorate,
NN-qgl%'thgrﬁgﬂmﬁm psentgt?uorophenoxvgls enta uorgﬁllegy%tblogtr:: state of 3,

N,N-diethylanilinium tetrakis(pentafiuorophenyl) borate,
N,N-dimethy}-2.4,6-trimethylanilinium tetrakis(pentafiuorophenyl) borate,
dimethyloctadecylammonium tetrakis(pentafluorophenyl) borate,
methvldmcradecvlammomum tetralusgpentaﬂuorophenvl) borate
d1a1kv1 ammonium salts such as:

di~(i-propyl)ammonium tetrakis(pentaﬂuoropﬁéﬂyl) borate,

methyloctadecylammonium tetrakis(pentafluorophenyl) borate,
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+ Qis a hydrocarbyl -, hydrocarbyl oxy-, fluorinated

" hydrocarbyl -, fluorinated hydrocarbyl oxy-, or
fluorinated silyl hydrocarbyl- b oup of up to 20
nonhydr ogen atonms, with the 10 proviso that in not
nore than one occasion is Q hydrocarbyl. Preferred

et evs ?cgﬁffﬁuﬁo%ltmstet%}%{pg&g@@w li}‘?)l ts, nore preferably

_tria anmoni um'sa Pgrn@dor more 01240
dioctai¢oylamgogiup setrakib(péntafiuadopiicaPl) Yora®@ | S €ach occurrence a
i shstiQfel v roup, especially, a
o Spent a P%ﬁ%ﬁﬁ%ﬁﬁlﬁ Sgcrhoaﬁ'p. [Ilustrative, but not
| i inhepydphospheniph egalaf(pdnafiosropi@aiapsrds Whi ch may be

metyREsk . | cocatalyst in the
pr epgi? gctyﬁjg?ls}) %@l%ﬁ%{(ﬁ rE%ﬂeu rgpg]te‘gil SPE 8 this
triQ2ierfjmethyipeny ipbosphonjunstettakisi enta@dorgmmivonres al t s such as:
di-subktitted Bh AN MG ket raki s(pent af | uor ophenyl ) borate,
triethyl anmoni um t etraki s(pent af | uor ophenyl ) bor at e;
t r PP e s (eeateflugeprbepentadit, uor ophenyl ) bor at e, .
di(o28ylidbAifin RIbIL BB HIL1RIJ-aKI,3{ Pent af | uor opheny! )
di bg{{eat e, .tri(sec-butvl)anmonium
opgierdior iSRSkt RsB ety ) oot e.
di-su¥stivateld $aEbhMEh 80is lshdfiagim t et r aki s( pent af | uor ophenyl )

bor.at N-di net hyl aniiini um _
i SRR AR R EENALAS SN
metHyihkadécist fopluainetakdiptiti R bpiedyl)ibshent af | uor ophenyl)

bo -N-di net h ilinium
t e:P %g%feél %‘g‘f(}# 9%’1??%%?‘%93’;91’%?9°¥‘F}’m?}mﬂ39aﬁ5{w,
dnn%hﬁ&ﬂden‘yol(ammp!n@twhé, abd)frmclﬁiil]m)] Mgbhsgiefmgh a3 ok ed bof4hlicy1
: i sopropylsily])-2, 3, 5,
m’}éa’?{:‘gl?#ﬂé?ﬂ °ﬂﬁ8§’%{> lé'Hﬁﬁ‘)Vl S o | NN- di net hyl ani | i ni um
pe @&mbvog;?bhir@m& pei{vpamntcatduar @saiaiaﬁy b haﬁ%aﬁ%ﬂio oxidizing
enbNad¥- 2t oBEBM iR bdMpk; 4 | X oropneny
e O b SRR e WEMRR 1 i
t et r aki s( pent af | uor ophef@¥')BSnat e, 30
whesdinret hyl oct adecyl ammoni um t et r aki s( pent af | uor ophenyl )
borat.e, nethyl di octadecyl anmoni um
t efFakt &V55eMt SFqiEns werdAYRg 2 thereapth di al kvl anmoni um
salhtisansitteger &6m 16 3;@ha Pr opy! ) ammoni um

t etfzaki s( pent af.| uorophenyl) borate,
netAﬁyaIn%E%%ﬂ%%rﬁY‘%ﬁ'?&tﬁiﬁ?“if% t et raki s(pent af | uor opheny! )
. bo IEatIﬁles? Cdﬁ?ﬁb lh&ihi@iﬁk el iﬁﬁﬂgéﬁér{mgﬂiﬂﬁﬂgydrocarbyl—substituted
: s(pen: or.ophe orate, and .
f°"°§{8}6%‘?a cfec§ i r'r?r%enf?’ﬁe eﬁg?%&'?f%?f&é (R Pss apieRsRETYipuly defined with
respsdfogtheBronstediacig pbs4iningidceichting) osphRe, Uhealst S such as:
tetrak RS} i um tetraki s(pentafl uorophenyl)
o blocnpat e, %ﬁkgﬁ%?agﬁ'_oct adecyl phosphoni um
t eﬁgﬁgﬁ&ff@mlaﬂoﬁ:@ pTiﬁﬁjlig)OOﬁﬁﬂ).&ﬁ ®@mpfasla compound which is a salt of
arbbrdideR icBafld A 20y oni um_
O etraki s(pentaf |L uorgg‘ii ﬁé‘%@%ﬁ%&e esented by the formula:
: [CT A

wherein;

- . . .
[C]™ 1s a C;y carbenium ion; and

A’ is a noncoordinating, compatible anion having a charge of -1. A preferred carbenium ion

is the trityl cation, that is triphenylmethylium.

(%]
h
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di - substituted oxonium salts such as: diphenyl oxoni um

t et raki s(pent af | uor ophenyl ) borate,

di (o-tolvl)oxoniuln tetraki s(pentafl uorophenyl)

borate, and 10 di (octadecyl)oxoni um

tetral ds( pent afI uor ophenyl ) borate; di-substituted

Sulf tsna s.such as: di(o-tolyl)sul fonium

tetrs {l pent® ?TOJBPGxﬂ‘?TéWP% 95314 Eorpsises 2 compound which is a salt
of a yititmy 109 etdedeoydosiitatiog icompatibleaaili &pReMabY UREaRRENY! )

borate. Preferred (L*-H)+ {@%Aons are

nethyldloctadecylannnnlu Irons
wherginet hyl oct adecyl armoni um cat i ons, and anmoni um

capi ial kyl am nes

co%t§?§}°gg‘{r%°\é‘g’% fdﬁdg&nép%f pggmuslﬁgfff oups Anot her

suPekppdsilyianm saliragtivating @catilysit amgxnethmailxaiu;tst conpri ses
tetraBspeRthfinoRbhd

nop;écoor }En av%%té{eoﬁle{mgmng’:nzeté%gﬁs%n I e"ﬁ?@‘g’é‘/ﬁ‘e"éﬂ&e Byetre
substftbtleql]ﬁdgcts t@@qf yl@(umgsaytq‘ﬂ]av@@emweushr gefeaicallyl disciosed in J. Chem

Soc. CBénh. Ok A¥d3 dBS_’-Z‘;LM %%’ﬂtas ﬂgﬂﬂeﬁg] g & ?rgrganometaﬁics 1994{ ?3

24303 integer from1l to 3;
%r &i o dapf ferpovs dﬂVIE’iPasﬁ%q aégctwfatmgapqammsts foneidditizgn prymerization
camla@ﬁaﬁlsc1¢smtheA_5f6eg op;cenl um hydrocar byl - substituted
25Cf err oceg mg ‘%’ﬁ or Pb+' . Preferred enbodi nents of
STITCOPR HrdRY: BrreApeay siapolaanddeswith  r espect
ms(ptentaﬂllbﬁ)p&’r@l)lﬁireﬁﬁ aRGilsd eﬁ@dﬁﬁ'@édﬂlﬁgacﬁ@attdrél QId'Iﬁ‘eg' be used according 1o

e o onlB e S o S e Ao 0indieA-SAReEHEr suit abl o

[ Oﬁmfablb mtngl,neaﬁdata‘l/\atslfdﬁgxs@&ﬁéﬁ ﬂéoﬁﬁ&lucﬁ%ﬂ?ﬁx‘eﬁ@& ofigomeric
a _car bheni umi on an a

SR E Al {“egélaﬁ‘g‘c?ﬁils%& "GR! HUpRws @iedisid mythyIamoxane

(MMASH mu lisabutBguh GandA Lewls @tie o difipCiiluthSkasbs (;spa%Q11§ BERESYe AR
m(h‘l’d@(‘&ﬂbﬂ%ﬂﬁhuxﬂ or ﬁerm{h@%gd%ll&?&rbﬁ%al)}%r 8' e ani on

having a charge car 7 algppxanes, baving
fromyl e 1¢ fartop in ezphihgdrocartpyh pr ha@gtﬂateﬂ\ h:enmxslan’mglt giﬂydpl, atﬂlmoﬁ'—bsﬁmally

trls(ﬁehltﬁﬂll'bﬁ{phe‘ilyl)ﬁcﬁﬂe @no'dﬁ'f?:d &%&E&aﬁ& S@&tcb%/ %ﬁys& egpqgv&}c}v v dﬁﬁlf)sed in

IS a Sa

- Us Pa‘i‘ﬂr‘lr‘pg’nb“ 7§0T160W866§ &rlﬁﬁﬁ?-]ng"d @9 i bl e ani on

r earc&Ss&ﬁT E&Qtab'yts Etki@prfs&%m éborcfugnr’r)gsin en%c%ﬁ? fels ? to(gl

10, hydrocar and A- . as VI oUS
expanc?ed anions, fu.rtl¥ disclose m US Patent 6. 393 671 may%e suitably emploved to actlvate

the metal complexes of the present invention for olefin’ polymerization. Generally, these cocatalysts
(illustrated by those having imidazolide, substituted imidazolide, imidazolinide, substituted

1m1c1azohmde benz1m1dazohde or subsututed benzimidazolide anions) may be depicted as foliows:
: QB ' QS
AT QZ—N@ N-Q? AF1Q% - N“SN-Q2
2 |
/.~< or

Q3 | Q- Q% Q%

wherein:
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Preferred silyliumsalt activating cocatalysts are
trimethylsilylium tetrakispentafl uorophenyl borate,
triethylsilyliumtetrakispentafluorophenyl borate and
ether substituted adducts thereof. Silyliumsalts
have been pr eviously generically disclosed in J. Chem
SooT. 1993, 383-384, as well as Lanbert,
~ges o, efperg’r‘%? BRR OSSP E S2tion g prefemably fpe frifydrocaby!
amc@d@fb—aﬁdh&:éntafﬁhlg obs& tab Clpliah MoBpsS hslpydldlllymr&ﬁlbtdis as

C i n ocat alysts for addition polynerization
( l“oaa(ﬁ&g%% &S |s 18| 'scl osed in US-A-5.625.087. Certain

c@rplklé@pssiemtfy eathombwotesce, imbydraginaina hals; Hyaoekts/|, haﬁéirbyl

fI h l.) b
R 8 s SR TLLpSROEE D IR B8

up to 3¢ afemeiion epuning ltvld@gfpr p}sénabiw Gw¢eitilond Such cocatal ysts

JiSElRR i, £ abl
ac(tgllvalt in cgr((:) a%g#&st S or ﬁhuomé’hemgﬁa e)ncl ude
pdigmples of thspe @Faﬂ\gbmwat@s inglhdmikpdresybypspetiual days, especially,

| meth{mtd’]yzi)m@{ﬁﬁm(mjﬁ triisobutyl alum num nodified

al'unoxane MVAO or isobutvl al unoxane; Lew s

a@%ﬂe‘/ﬁ(ﬁﬂ’i‘ﬂuwl’%ﬂnﬁl ﬁb&ldﬂebﬁmm al |y perhal ogenat ed

bxs(ﬂs(ﬁeétmafogmpquranaj UGRRYidoRe! hal ogenated
dr ocar byl ) bor on nodj fi ed al unbxanes. havi ng

bls(“fsfpﬁé‘ﬁ “OEOBhTﬁl)@é%b%geﬂtﬂe%{g@l‘fi@ﬂ}’(ﬂlﬁocar byl or
bls(uh@emmabmvnwmmslamtubn@a&pmuda@guafemoét Ies pecially 20
ent ophen orane nodi fi ed al unoxanes.
bls(trgﬁjg?fs‘@u&og @E ?P g?é% b’é‘?ﬁ%ﬁ%@’?“%@.’éi’ osed in US
bis(rRaemaherdphRiBisai)ifiddednidd6, 6, 140, 521, and 6, 696, 379.
cat al yst i.si.ng non-coordi nati ng
bls(mswemﬁ%mﬁ’gﬁe@?s%oéﬂe& I %@ﬁ‘lmén‘g“? H“‘?f expanded ani ons,
bis(irfs(petthibroroghggiosed)-2-hefuBeRinetolm;B95, 671, may be
blsmﬁsﬁ;emmoyo BRHOY S 9.1 ﬁlae%gllswdaz& tal compl exes of

res |nven 1'on nerlzatlon
bls(ﬁ@m@@ﬁ%}oru}bhenyt)bmg@-ee@aﬂamdesrlhmz&zc(lmidh ustrated by

bxs(ﬁstyaﬁgﬂmo\bh&gl)bmr;iggelamy ﬁ“ﬂfid Ahed inidazolide,

i m dazol i ni de azol'i ni de,
bls(‘rb*én’fat'r%%iﬂaéwp%féan%ﬁ 6disgmisey Deeagimidendlidei dazol i de

a%:Qﬂ&@eMO%&@QMﬁﬂaﬁﬂ)lﬁﬁa}o@hé ows: @B Q QA+

(074 Q333 of QQQ2
blS(ant%%uO@g%zgyUaW@qﬂé?HndesﬁémAdaZP%dea cation, especially a

bls(nﬁs(pmﬁtaﬂ’lnoﬁ:‘c@ﬂhﬁl yiluRghey dhbfatecytinthipsigEer ably is- a
um catl on.contai ning one or two

bls(“éfp %€u°aqpﬁgnv¥)avraef%29> Satseybimydazoldes hy| di (Cl4- 20
bls(rrasl(ﬂeyﬂaijhampbmyummmewﬁ-bls@sptamﬁﬁﬁmgﬁﬁ& l'y each

currenc n.or. a hal o, hydrocarbyl,
bls(nﬁgqegmﬁuoﬁof énvbslﬁmgnoﬁmgje &lglndbyl silyl hydrocarbyl, or
b1s(trgs(p!eydaﬂuo(qph@ivudmg}emmmdepvlﬂndazaﬂﬁﬂde
biS(ﬁSGeQ@H&FO%ﬁ%BXILI)nEA65% thtz% 1% cpazolmlde

bis(tris(pentaﬂuorophenyl)alumane)-4,a-bxs(undecyl)1_m1dazoumde,

‘bis(tris(p entaﬂuorophenyl)alumane)—4_.5-bi_s(hepta_de_cyl)imidazolinide-,

bis(tris(pentafiuorophenyl)alumane)-3,6-dimethylbenzimidazolide, and
bis(tris(pentafluorophenyl)alumane)-3,6-bis(undecyl)benzimidazolide.
Other activators include those described in PCT publication WO 98/07515 such as tris (2:

2', 2"-nonafiuorobiphenyl)fluoroaluminate. Combinations of activators are also contemplaied by

57
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up to 30 atons not counting hydrogen, preferably Cl.20
al kyl, and Q is tris(pentafl uorophenyl)borane or
tris(penfafl uorophenyl)al unane). Exanpl es of these
catal yst activators include trihvdrocarbvl amoni um

salts, especially, nethyldi(Cl4 20 al kyl)anmoni um
salts of: 10

the inveptign;Tpr xRl LITH i) antisatery invoubinlong ege for cxample
EP-A- (bSﬁ(lid pET BESHcR h RORNG A 2O 838N acia YRLES ¥l IpZ9kL 44

3,453 ‘Hﬁs WO PHPPaA Eestribavictptian At e componads-wityperblowies, ipatictars
and 1oda|teg Sncluding thelr hydrates. WO 99/1813 5 d bes th b

g} &P afluoro henvl)%&?ghgs-eumogmg 853%%? Tmn
actlvataré ($ %32 171

scloses catalyst activators that aré adducts of Bronsted acids with

Lewis Bdid( tO‘tlhe|$ e@REbA kLl teh &P e aMivabes A88lvstuorpBing (ReRLAIECY i
Z0l |
examlgl U FE0u S840 87,3850 ST AP RS T S98 5L Tpubcation

WO 98%37(7 5. rAB ()ﬂgﬂfom‘gbm@mtwhenﬁ{'étbﬂraﬁﬁﬂ) as any other know activator for
I M adazo

wansi g PR o R BT B A ey 2 b groordgo e
presenam@e!zutxnm dioweve; lfnr$€st resugis pmmbaiﬂeueﬁmmhgmht)lbﬂi ROB)oiddd.

5 7 4( 1?1§)llgr2 ?tg e%flt cat]a]]y St rcgtshrétney Ved gﬁge)-abg' ranges from 1:10,000 1o 100:1,
more p‘gequagl(y et 10O il 11 lnmqmlz@ferahlyjﬁqm 2000 to 1:1. Alumoxane, when used
oy s oL, LRl HOF BRRGIN A RO B NI e

Tunes the

quantip|of (eral sqyrbsiton  mobr bishe s (Psathmpheby lobing (Mhadesylla) ben

acuvaﬁﬁmogﬁﬂ%lt is(iﬁl 10 ed in amolar rauo e metal o Lex of ﬁ 3 1to 10:1, more
trlS Uoro Sa unmane

Preferthhs PIR |1§(t1b éﬂa mﬁqmaﬁ?r%mm |1 Jletp Grim ey ne@axumgi emyhtmmcdram.srsts are

gcnerﬂ@ employed in approximately equunolar uantity with the meta] complex

blsglg Egggentaflqu hen al umane) - 2- hept adecyl i m daz

ymerization eaction mixture is con acted with the activated catalyst

compd&it&(ﬂaédoﬁﬁr[geﬂhr@ifshmre(pphm&\dahah tUHE 6 4"h5prbée§s(1klﬁlé§§§ﬂ§/ )im
°ha“°be“zﬁ‘?{r’>f F BEATAFT BPEEHSHING) RIPsTHES Svdmess msy Sp Frapipved @t g phain

transfyr agend &or ol oleghadar wemht control accordmo to known techniques, if desired. As in other

s P LS SHAOAARINI G HIRREY ) GRASk e et

sufficigpilpehigh purity that catalyst deactivation or premature chain termination does not occur.

Any sBhsb{d kdiioReR} AbloRF ARRERGh LahUTRRGhaRaASR! AdeeYh bl e

olinid pressure,

-contaging it Inﬂ%@lﬁ‘t WFSLP(.T) Pigh Brefagd 9rad dmne Pr Aicobrbimhatinieh the cyrkdaing
_ procetsSAA S} tetiffowed.

bi s(tris(pentafl uor ophenyl ) al umane) 4.5-bi s(hept adecyl
th.pm &8y Be @;@oloved in the present invention, especially in slurry or gas-phase

po1ynkeh§e(tfbﬁd %@aﬁﬂu saﬁﬂo&@ ORACIRNS, Rl tHIBOE hioR sfrafd JBL AVLPSARL M

0
meta‘l?ﬂ‘@‘(xe F-OF B‘é?ﬁ'{'%isft\“%’f OpfshrpegaRisUpam) seren B an (inpretaisypikidble
Exampigs ficiuda Z40d, sides, al@ﬁl@.rmaaﬁ‘ésia,vﬁﬂaﬂﬁ SirkdAl thllrgﬁgsmcates
escri bed |n PCT ubI ati on WO 98/07 5 such as tris
ﬁ‘ gF!&ﬂB}ep%WF Preiersbl baye e arcaas
detenanadabmw @ §0r6§'una:ﬁ.'tdsM AtRBE. a r xﬁeﬂ%d%mcm nd B0 kA eMd Bieferably

i g%) gg 9V€,ﬂ_ﬁl for. exanp al unoxanes and’i oni zi ng
om [P 9 BY's T KBS ALl E}ﬁ"styp%lé( i Bem &% AP em. prepchly o |
to 2068 iRGre pReGTabpuldlte CotinoNs WO 94/ 07928 and WO 95/ 14044
and US Patents 5,153,157 and 5, 453,410. WD 98/ 09996
descri bes activating catal yst- conpounds w th
perchl orates, periodates sg
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. and iodates, including their hydrates. WO 99/1813 5
descri bes the use of organoboroal um num5 activators.
WO 03/10171 di scl oses catal yst activators that are
adducts of Bronsted acids with Lewis acids. Oher
activators or nethods for activating a catal yst
ou%lg?gtre d crl bed in for exanple, US Patents
e e inygajion He grsesenisatalyst poraposHign @ opherd! merprt
may lp}:u;biay dlfﬁdl oD Bth¥¥)i2 8@!03\%79351 sohli| p2fh 1cu}<atéﬁ fcfrﬁirt? 91%’&1{39 a Q&ﬁlﬂlﬁi{&ﬁ that
: i vat or as..an r know activator for
lsre ‘ﬁ?ﬂt"ft ‘E”‘?ré‘f‘%&“cfﬁ g e E‘é’f‘éﬁ‘&g&f@ e Blavihesiijpeg slurry are
well kaiown @ the art ﬁhﬁﬁ@d’ﬂﬂl}ﬂﬂﬁ)lo@m Y 0) rmﬁgedtt&hhilases fQphk @8 & loatalyst
nti on oVev s .al upoxane
comp@%tﬁ%aitfﬁluﬁdgheée&%? a“fse‘“bte aLg A ?43 L afrd7e86%hr ratio of
c atizlpplytneiationt laIdwablecapiedybedasmcﬁﬁtﬁmabIpylvﬁlaﬂ@%n fpfe@éf@blv a

ferably from 1: 5000
b0 0 L0k TGS S BB TOm A 2000
solvegy éhuwastéGGaVbqgeISI g Mlvraslzatrmmdﬂ avabhingosdcapsley & one bSmore
reac 1 T e 0 %E T 5 : 1
t@x??r{s %M%% 4 Bo(i%rg{] ?FOdgcltj gdf'ﬁtﬂ}rlr%o%{s*él emo ciatlne ggrﬂm I‘Xﬁ@’fnaﬁhe AR @ the
termsr‘,cprg(np@qqf 2| e@nﬁ@pﬁéﬂ yas pésd mathes comh:erae tise plroaesseaﬁn wilich there

re 1RGSR ddffiElofzQE %&Mﬁnd }eﬁaomg B%ﬁgcts a fﬁailwg Gt 01[ Prrtecru tmc')cervals,

the netal conplex of fromO
50 thify QERHBG M oF Frgfharecess if gbgantialy santipyrons. Wil the rbqimar&able to
shuttfing abent(GN@d roﬁﬁ@'aﬂhtﬂ@-cﬁ@&éd‘éﬂt’tlﬂlg a%ﬁ&@%ﬂ&/ é/rgtsﬁi]u gﬁuer‘tlmo a.czent g/max

eraIIy enpl i n _approxi netely equinol a
be ac%F‘{w‘ﬁ AR Epre wizatipy inchyging indhefistyenastor zmom nt th¢ ¢x8 or

shghﬂjﬁBéf&rb €3 eﬂi\‘. ¥t st réact BérdvedrLfle Wst Bactdr 6 ARL hﬁ/dq‘g %Qy subsequent
S|t|on ccording to: ang)swta

st
s SRt 12408 DR b P OEL ST BB JsamieyP s agsing spgting
agenGlt@nackent weal aﬁ)prdﬂ&ﬂ)l}&fddﬁ] a@‘ﬁ&hﬁdal%ﬁﬁ@ er @t H&l%erﬁ:ﬁlﬂm If there

ed as hai n
cxisP LA, o S5 Pkl PR o ombron et sring
withing riagtoner teechmivgee sgorelréactdssur reds coﬁﬁecteﬂ uOstehésr polﬁhéﬂséo@fents of

1 ‘L 1 { Q! NOMmMET C %Ill C11S
e AL VLTsty —

or othgr ghenpeal Pt BRysieeh diffgrgncs) ‘y@an the SETIe] nmatcule aredormed @nthd htii@ners of
the iR, LR Q@Ilt' QP si0R 32l Qéar&ﬁp&ﬁ)lock is %rmlﬁjedtba Qne polymer

t echni que for monomer purificati.on suc
reaclim P9 224 PrefsrRbltis 3 BeptiprebRbly disihutien of 2Blvaiersimest i ng

Wi T €Ut RE ar® eRNMERd Rhchbal Be SHELACK
n]‘gilmnatl on of the forcegm na gr oces@?ﬁgwﬁ&p@%m

a
301“%%36% & BRI REY OB B0 JetimilAPle Fenspobenaation, all
zonek Bp/eﬁlzﬂé irfaB; ﬂl@&ﬁﬁ@\h}ébf polymrigekidh, lsMchQE sliRDn RBAS o (8 hase, but,
" b zat| ons. Jtabl e su&gorts i ncl'ude”so dp

opt Ry PRI GRS o0R: Gy B SHBoh PBIeHFEtgR Peges, 1 desirable t

empl&i?h&hé@hddu@ddkpdﬁﬁms Efrthel Batklyst rc@ﬁ‘apctn@ﬁf RaefighiRiehchangeal v
quI h( rein as an i ani ¢ oxi de). 30 Exanpl es

polymer IF au e \fn aFr %olwe%auoxyfoa uﬂ emﬁjgﬁ‘?ﬁie Hng Sucthlpfc’&?ﬁs atﬂmno an

exu'qmeﬁmmsal,ca @rsﬁﬁ)x&r diapetningrgsit tol rﬁt&lixébssuch m&@géﬂeblﬁséﬁt@@m dispersion

hefelrhbimally 3k Mo Xl &3 #hef L?’
- il Bl O S Ehnr LB B2 ccale' Rl raPti R g disctosd in

US-f4ist78dg8n Ppbsl@mmp pipcessis mepatih earizd Bufbt rempéraneks fbia00°to
400 i 0RL G o k! X st 9mL 100 L9, 600 @/
i %?Sa e par {3:3((): e?gsol ze tyﬁ}ugéplioccsf%'p g'rﬂs??af"{e 500
hy, dremrboardéﬁeér ﬁ’@l tgmiferagyigs pf from 0Z0E trp temperetupprjedt eelawb w t&ﬁ)efaﬁne at
hichQR rdfiring Yoty e WREonRI DRLLIER L8 1N S
O esent mc??gﬂl)e/st CONpoSi t | gilsog%l %F fngrntgir)ll sﬁnzanorimeaﬂ’ﬁﬂl
be spray dried or otherw se9recovered in solid,
particul ated formto provide a conposition t hat
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Is readily transported and handl ed. Suitable nethods

for spray drying a liquid containing slurry are well

known in the art and usefully enpl oyed herein.

Preferred techni ques for spray drying catalyst 5

conpositions for use herein are described in

,.310 and 5,672,669. The polynerization is

Prefgéd ém%%r t)'/ne?: 3] rarsl B Rebimetizatiop g fpmed (i srefrabjnier ﬁ@i‘Clwm 115°C,
prefqnatisf wprie N 0§C.alepanding ion the Ylym& el hRParBL! Bfggg&rész?‘glh S0 fran°° s om

nononers, and optional
amo%egggﬁﬂ}%g%uvaH?g})?g’@gNenger s, and pol yneri zation
ai a'szm the éweroingpoassdsys, mehﬁﬁ sﬁ&gﬁﬂatﬁly(éﬁnt{ﬁm')x% g erization
FRAcko roduct continu
eV eﬁdx%fteﬁslly 758!{3%2 n‘%? i oys"fc 85&8'5@“%"0{‘4‘1@0“10%@9\&&3
continBeysSPIHiRBPS Ivmariehtion pratdssys @U&iv%/the 8 ofl@ftel Reabid} @mperatures

Wh’fﬁ?‘éﬁ%ﬁ b Py PR 3PS e G f B s ndgienccs

qu@pgstdqaym;qparp@@m hamogemequg cepobieion byd@it¥RbShe re§fisite

metal&tﬁil AV RiiltiHIE BBnpitldoQ ss.is substantjally
ina é:{glntpl eﬁuoustll5 ile the \égi(@lrtrtéir‘%aﬁﬁ el ERHOR il be conduicted or

lc?rgsatl n&’ﬂB Ble|u8]¥@ﬂte TRa¢Hen mixtre. Sihe desﬂi”ﬁdljtdchﬂaliig or activator and,

optic BNk G HlimaREdrOfag BodombHaN i D Gr et ( olm Pine be, added
Smu?ﬁ}gos?/“g&lnt during the Iymerlzatlo rrﬂjﬂ?

FPEEs rafercgmb Jaﬁtlozlcs*ﬁ e cifalyst figh @mntonomeriﬁ) lﬁlpblgﬁéﬂlzyd and
any 4udftioniadrebdtion @ikicht. Preférly, file Pl i Lue
mitidi | Con%ctug()?g?or of zone and. in laﬁggs sct—:\oqc%em%u‘?tam@%\sgt‘?ﬁ the

n@&%‘ﬂer%péﬁ‘va‘la'é’s‘“t he second reactor or zone,
i f Aeatiyingy gk indikidudl h@d‘d(&:ﬁ@&o\kﬂ&s %ﬁbuéchl/é &&lysﬂ%ﬁfggﬁt{o& must be

use are preferably added at
pmtet;ggg gléto%#&f SO HD ag'é?POISP‘FS therefore, deicatalyst apmponents,

polygi¢rizhie én@lmvlagenmmwaﬁe,d citﬂﬂ@ﬁﬁﬁﬁ b’ef}ﬁ§pa:a@ra§§ SHEE R AL oxyzen and

Qb d e ] nditio in a reactor or
mmsbet méggﬂblts%ggoﬂ)rg%brog%gegc? lj&‘rlélerggasflb" E8MFBHHRect ed in

s e M8t iifFEing freany svap theeope offthe lﬁ@ndmﬂ‘ b théags B RQ R biQbch a
polvﬁib&fﬁmﬁ%rd&%@’%@@ B ows. Oﬂtoﬁpe;r mogg &ééf g %gpk %H% density,

tacti ci té'/‘"éﬁ‘l regio-regularity;, or ot ?ﬁrﬁﬁfc’rscﬂpemm”
undeppation pgl “fz?‘é’PéH%démnwﬁtemonomhetoéaapelymmcz bllleﬁhma)ﬂﬁ:ed

contlﬁmcruﬁlg dwbtﬂertvxhlﬁ SR ¢ dfdfen Ao
relat ey, the a@P f eacﬁ s etga?regl%tplmg;é % : g?r({ Irﬂa éela%?rrﬁo’ﬁé‘as a
By y? g f)??f"ff %SSGP‘PEﬂﬁedéBWMIUr@ﬁmOmquapﬁﬂ&r afnﬁ ahyis6ivent

or dlaermami mmméma&almedl Erbfeir€iUubivetis Qélud%@ Yor}gﬁrogﬂggo%ﬁ‘ br mlxrures

' eact o re -enpl oyed, each can
-theregyd%ecgar%den e?‘%?hé‘? @%‘& % &Eifeswf #fkangs, @5 welf @, one Gimore of the

mon‘;@gﬂé -}:’Hftgzgéﬂ kmrmeEﬁfatngla$Xm§§§fglg%aglgggro:pggaﬁog%nd a Ya[rletv of
suital S oben i OheT gltngnsu Qrise tl}erﬁzg'm% gﬂﬁ@dtﬂy u6€f 0 wlt&qhalppglagqtqyn
Oper%lgg n serées. s fotridain US§IsL5[9{7¥/”5196 319339 RBsEs3, 100!t

op te rent roc ss, ¢ ndltlons For a
ot oty o L Lo oGR8 ol werias: ommenshor

mter@%mtbyntf@épp@@ artboresctefilgpié pl&ls@m&njbfecxtcl&ﬁ poR{oAEED at 2 minimum of

one 164 cthrile uent i n i.ch the poI ymer _
_ I6QARRO NGO feSctbr rﬂpéré 5191 Ll e ab[e CRRHO, &:18&1@, adjysting the

- ‘i s sol ubl e under t yrren

S0 Vefé%’ﬁ?ﬂ@ylérfaﬂ%ﬁé cataly$t affhmpegs agivell dshlyngs ERoBRg exﬁeagfwecws

jacketsi o 8otB THeGBIyReriskibh agent. to.proauce

ofs SUCh g, geneous ggetr% htzc?l%%ﬁvstﬂgfaée %ﬁata ?‘gﬁ“ﬁ‘ The content
%@r IIHQP?IV:H& %wvrflar@r%’é‘tt £§|m-fh-‘9¢'—'p¢ thh@ratlb bfmeamarisal %8 teadtS:,

whiclDRi lcynuld DA by ¥nab HuldBhLthb -5 783, 512.
A hi gh prgssu?{g pr ocexze;ﬂl&tg%egﬁ%%;gf‘%%s? r§0m ¥ ffe redctor.
tenperatures from 100C t o 66400C and at pr essur es above
500 bar (50 MPa). A slurry process typically uses an
inert hydrocarbon diluent and tenperatures of from 0C
up to a tenperature just below the tenperature at 35
whi ch the resulting pol yner becones substantially
soluble in the inert polynerization nedium 59
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Preferred tenperatures in- a slurry polynerization are
from 3QC, preferably from60C up to 115C. preferably
up to 100C, dependi ng on the pol yner bei ng prepared.
Pressures typically range from atnospheric (100 kPa)
to 500 psi (3.4 MPa). In all of the foregoing

"Thegor ocess conti nuous or substantially continuous

f“P]GFPla"S"’eEf@WH Fenirelied, aptengiyebyedoatodljingotiph pytederization

varlaméesuldﬁ% tBd teipitui GhonIBE BRld 0 QA Gl al |
cont r1uouse g% ut i on pol yrrernlﬂgtéot%l %%whreélée%fgéé&%?%ﬂgmfmy

type) K& chgrale Igfatine ey BEh pdidtosen, aelpel &mqwnss thewhi ch -
I eRildnt Smbddilrﬁdﬂﬁof&m&xall seQBMQtdr%ogriec{eR g:»htﬁ)er cﬁ Egg?%ftthe

n h| yi el ds and efficiencles.

reactgr o%x{ggal%rbé gougmhgﬁgﬁé H@@fﬁ% n@mg}; thatlre répgtion mixture
prepaxelin thedinst stfactbrl’h@ dfsﬁﬁjgbéiotﬂ& se%ﬁ%acﬁ%oﬁ%(suggtan%ltérmlgnagon of

whi ch pol ymer i zat
p"ly‘ﬁgr@"ﬁg e%"’o“’ﬁ%"u & 3%%“ J‘se_mﬂ FHRORrIf filé‘érﬁﬁtlaéérﬁpbﬁt brieepravietsh
conditiem may bs exblishee &Eifbx@lﬂv For ¥deUih @ormti of g%épfo%elc&(f\% &J Gt

| al | i a shuttling agent may
monflerE LRI 8 prr %%ftagﬁe% St OB AT FE R e dffrare in
comqngmergqomgphtr:alpe otidditjonuiréaetorspeach bir@ige ia Aan klﬁﬁlaxqg tHeR€ond

reac eXeries Ma r r nmeri zed an an
T Sies o} B AR RE e By o <t bpomipsng e

reactgr RV ithor catalysigll sgemslutbaan @Gt seantiot 4 dldvRol, Wi 4 fuiltionatization

eenfi@R EACHdnG e Phrobdie e catal yst. 25 At all
Y mes, the i f;]rol Vi ggpsﬁ}gﬁg‘?%%en a§e%gfl 8 coypled gagtion product is

desirgdt j ve cat al yst conposition must be protected from

OXY8sultiiB pSidéSor r . :
Ther efsoite Ipt Eﬂg Iﬁpafyg% lﬁ%&?gﬁ%gﬁﬁ%m ° V%Ifi\c)ﬁ%?“?p?ﬁﬁsé’fthe

Teactiog mixtpre ﬁbclhéﬁ; epifua ﬁ]ﬂncﬁlﬂ'@)\fﬁﬁé@m atraiumtpmsm tndDE neces sar3

cond{itRp @ ek BRtSikRIe ¢h équpéEht QANGE Q déUlem gt ek E’Lgs € d L 2 I%on‘cmuous

sphere refer bI nder a dry, Iner
procé%E {p{)’% Aresidepct o o #‘iﬁﬁﬁgﬂ? ROYRG 1wy repeter asusogile iofort he
mlnutane&lhqucsnand(prtéerﬁmyiﬁ&n flomind&E toyd ResOUt such a 20
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el TR i RE R ntsBorBE et b Svponio plge Sawtario

optxog@]yuylthmm@gmyrnmmmDMede lslidttﬁﬁgsageﬂt hlgmﬁ@ﬂﬁg&{q othek Qrahﬁnt
t t t
gstabgg{eﬁ %E&%qff%g édnlg; &'Q?glil ¢ e%erecp gg‘%hﬁruog#c?qa %aq%%grﬁéa b;/M Jeparate

any sol vent or uen
additiqn 9f exsalysisnd/al ghain ghuttling @t:mtweidy)phamggfme Bdigbalid GHabsladiabatic

polyBhas€onCoim@sed substantially of -nononers toget her
- with.any solvent or diluent and dissolved polyner.

Pr ngfeé“la 8t cOBPRFEIPR Ay Als becteer@red land imypilyed &y dieRfogeieous catalyst

by ad@’br&ﬁmbl iRSeqdRitd &b@d’p@ﬁé‘ms RSP HEk ﬁlol’%ﬂmg grkogr‘ga%lsc gfar%c g g ?P ,i(ag ge '

n‘}_‘%ﬁures of anes, as we
Pre“ﬂ‘b“?v asede iyt ByisEed inbogimentpaheferegeneoat datatyst ExmpIedas). coOf

precipitiitih@ihk retaO@hpleR Afd BE feadd pRa¥ @b £l sulta
rati ‘?ﬂ% condi Lions for U6 théi;aglvl\}lyetﬂlw%orgmccoﬁfouad?‘??e“

active gyedro&Fn faﬂub' aén‘faﬂ)é’ﬁsl?eélé](lﬁ the Eeactiog peorurt phegfrii(6) sy @Byminum
companmel #m6 lamdnmmddSEéltSof 5 haﬂ&v%ﬁms(&nﬁﬁ&rﬂﬁgm@ggat@ ?(% Hs 151‘11' 9.

_ amm&ﬁglﬁ &9 gggﬁgw gr%teggﬁgﬁfﬁa%ﬂgwggw%grﬁéﬁﬁpmwe WHey

preparagtin bcicro@ﬂeoun ott dﬁﬁpdﬂea&hﬁ rthd da&Wsﬁco&B@s@t%m%av 88 éﬁnﬂl@}%g fd egum

r of a nmum. of one |ocation
o BOBOPRLERY £t o Pall FUSkS, wotagoomneen Rerspises byiqui

dlluegfgj ruitichytge pcﬂwner SOLVE iFtshvnne finsbi@bib. OPrefefiBlyCiad ﬁlu)ﬁ?ttfor slurry

0 o re r > se of coolln or, heating
P I“ﬁég?égf“m} re ) Bore Bparta d"ﬁS““FﬂéSSE%wﬁ@P?%?% ited sigrated

controlled by the rate of gatalyst addition. The
content of a given nononmer in the polymer product is
i nfluenced by the ratio of nononers in the reactor,
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35 which is controlled by mani pul ati ng the respective
feed rates of these conponents to the reactor. 60 The
pol ymer product nol ecul ar weight is controlled,
optionally, by controlling other polynerization
vari abl es such as the tenperature, nononer
concentratlgln or by the use of a shuttling agent (of
© HOR?H%‘Prr‘i’“ia@rlmawéﬁp jusrg imeisek orpeke Bs S diluent. As
with B yehiitRg @oi; éﬁza’u&l webl e arl;
enbod|© nt of the Fr?{/eglﬁtg%%ﬁgha&soé%m ngfl;d&f?%?mP‘s‘)lefm
W%\{%& sgdgn Whele ¢ipa Arethgydibadnt t Mest plefaratiyCit Oast a major part of the
diluefftoinPAsk th¥ oY ABRANSHE? t.or.other transfer
? § such that the ?Eggéb?%%gh?tﬁpowg‘mﬁpepar ed in the
f i PPl et W5F jeas RARsS PREMgETAticn prdvesssetho AppdreAtb @il and resulting

catath nmuls it patiad ibddier E@ MRt . r
cdih first and sec(:)on jOg‘r,}ﬂ]lacgnor §ref¥a ?‘?‘%?@Tﬁ%&so um,

and mOﬁ {"E{aglégiomoWémﬁP O Prefesably fay nsm;duﬂu;epoéssﬁeﬁbitlos Pedesses,

the srﬁ?:perfthﬁaabh iah @hirtitlS Garh&ler MR
P ire Bahdler i fftéllﬁlgtﬁczgé p ’??%QS’G%%Q&"E‘ S 10 100

BT aa &?ﬁt f%rgaéﬁﬁgméﬁ“%?@ ®monomers or a di ffer ence in

10Swiwhie pormbase polRaRETADr@Bss M HehbeRalke sﬁ&%ﬁmﬁ@a g?f r]ﬁx

0.2 manner sim.lar to the secon
pmeéieéq%gr%gmégerﬁlﬁnv %‘a PE o8& the mrufpcrreRfippiypropylene, ethylene/ o-

oleﬁp@gpyhglplfsmﬂ IO’(hBr alesin polghacks. théJ @z&tpaé‘s% nRiest tlﬁploJeg @?ﬁlt b%r for

el SR el SR Al Bl e oce e vion oetgerte

polymgrizaticn yeactionoagnd. iPzedeirep isatbienorb céss “ﬂa‘éinrt&q)olvﬁlér%grhregcnon is

&t [ ed reaction product Is
e 2 el R E SR o o e ted et

partig}gs SPPRRSP pruppiided/ w4 HeefommitMneaxttﬁndﬁau&dﬁld_ 2260w on
ﬂuld{ﬂn)gnléﬁﬁ such as residual nonorrer(s) or diluent at

uced [gressure and, if necessary, conducting
2P CRRIONE 5t fidize dhei tsA comprites o mRdmes uchorames to be

polvmlmzed ahd disozdervgs a@xhéauei@ﬁ ¢ PheBiufiQl [QCESS
bed. HBAN, 851 dence. t | t the catal ygétdag%g‘?hea Ofrearm?“né

react t SPSoY SRR qnﬁ/m? @p f’f t&ﬁ{esctomnﬁmaas vig g tr@lthhmt&n Z(&f&dalso
knowpragh @ elad'atlvyecful’:lmmﬁx@ Having b @5der Qiakhef3PiiSthe Adized bed eugl wherein

t he foregoi ng pol ynmerization
fine (AL ARk e By TR PR © ptitobagk oo i b, dt can
also W&mew@ &t lab y s¥clonpolrynme uZedii paHiied frdn e B stream. The
gas id ﬁ%ﬂﬂWr@c Okd Btﬂnseoléd rranga!nenﬁ%P established between

fering zones or regl ons 1g¥¢r or ¢qmprestoF and one or more heat

e}*Ch"B’@?rs Enwiin the eaot bapanifediybyrizeipar ate  addition of

cah akfStes tli t, and operating

oyt oR 0 o cofi Lhs W, ool B3 doalepamopioh o the cooies
recyeoFigtiit ioders 2 voBtilF Henidtattizd bed to provipos dvapafhnwo&igse@maeoﬁen
refer2l @PA0B& A0 BORILENEH ef e neous cat al
: “adsor kc))lsna the r e(ilw gl:ﬁ'f g]%%egr;fpheﬁg{}&g% ‘9 Spipvsd F‘t‘gls case °an be,
or e}fam? géﬁ?lﬁtﬂ%per(t) P@% r% e’ﬁ‘&'ﬂ’teﬁ ¢ Sﬁt@h@@h}slfdcaxﬁon }ﬁsnlﬂ’ 3t08, preferab]y 4
to 6, &fr&\ﬁl aons! Yn @b 561 A5 mdn@m@r CQ' gx];gr( a]%Bltseng a vopglgthqmd or can be

cond Cg fgeneous cataly i's prepare
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ydr ogen ing, activator, especi
the ﬂ“ i gy oy A 6}?4}3 il4S 2 fORYATer AF eHoReme, S0 emogosdmand
polvxmmzaimmnmtha Ib’écS GﬂhE e\@.f)orﬁed liquid then emer%es from the reactor ?15 part of %e hot

recvcﬁygg %néf@nté/rs ?sj_éppent | uor op | Y borate; suc

armmon um sa ftsﬂo }faig ange part of the recvcle loop. The recycle gas is
3,5-ditertiar ybutV| phenyl )gjgl s(pent af | uor ophenyl ) bor at
e. When prepared in heterogeneous or supported form
the catal yst conposition nmay be enployed in a slurry
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or a gas phase polynerization. As a practical
l[imtation,' slurry polynerization takes place in
liquid diluents in which the polynmer product is
substantially insoluble. Preferably, the diluent for
slurry 35 polynerization is one or nore hydrocarbons

cooled ih khelh€8 Sxdhf}Br md GAHLD sired, saturated
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desirgdgmbynien and ®ndlﬁormag"tﬁé ed bo Y uiaﬂwﬁﬁ cylindri.cal
b 1?(&6}4% ?wm g\é L% fdngducing

n reactor containin
the °£8#5¥ ‘.rgurr‘%:'?“%p"slgj1 ° SRR Y 3P ergses wisisleit i et the
recyc $ Eﬂ’eaftl@dc}pis atdﬂue(nt gak | nytirdgetahhif Graf e, gge uﬁ rtQ do 1
el AL BB el 5 SRl OYe Lo T i e
ri'ses the nononer SFRdpcsd pelymer is ibmhweiqoztenipush-

or Se%hf&nﬁweshs@rvés flaiiized bedat d@kehange medi umto renove

t f t 20 bed, The hot gases
L ge@g@ﬁhﬁ% rar&c@égs lﬁ&psuitgb(?err?or E]]S BRfise 0 ﬁgruﬁﬁpqoy age cgntaluous

procegses, which providg fopthe gmguouai;u:pplyloﬁammo ee\rRL@E Zode of the reactor

and tiie@eti6vai EXproAAREsroh MLl diameter than the
fl ui di zegr bed a?] re?tg?lﬁmego %n%g "BEPE iterely Poxiding  seadyisiate

envu?%nfgﬂélg SPICERITRIR HtBe mirtioprsoe bfithé teyctiro Peydadtd atrélieﬁdli?@&gvered
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tokno%tecg{qe to [ emve u tra-fine p

RS mTYPreally: thefluidized pprbef thﬂﬂaﬂaﬁalsyprbeésyieb}ﬁﬁhtéd% the

tempdﬁaﬁd'esbgtem&ﬁ.ﬁ 504C, refRlBWR om0 532k Al or fore

loed1€at 25 exchanggrres tlggs?ﬁlpé?ohmﬁ a8 0" ¢ éﬁﬁgﬁ‘f”%fcfo
pol yneri zation. A preferred nethod of cooling of the

besd;taulengaaﬁmé BdtsdeOwhilie g provi e. cool ed
o4 0 feed arQ agl tireqt g‘ﬁlpﬁocgséo{]

5,461,125, S145RA7 It 6,07556PEIRLGTON 478,058 16§ﬂ9e§‘§§6nﬁ 9@ 270 ¢ o

56035[196 VCiOlgl1 Jd.e liquid enpl oyed I'n this case
volatile inert liquid, for exarrple a

saturat ed hydrocarbon having -3 to 8, preferably 4 30
to 6, carbon atons. In the case that the nononmer or
combnoner itself is a vol&Bile liquid, or can be

jion are
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condensed to provide such a liquid, this can suitably
be fed to the bed to provide an evaporative _ cooling
effect. The volatile liquid evaporates in the hot
fluidized bed to formgas which mxes with the
fluidizing gas. If the volatile liquid is a nononmer or
c om;;mtmny medtioviéd, FunbtESIZE0d SRABves BP;%&(%% azréaglgc% 1Hcludgd wt{Em

i or at ed liquid then energes
e PP P ioa BRI e R BRI Spp yioery s heein e meh tgrtrataat of

the catdh_set @@ Sﬁﬁﬁﬂu@rh/gm @ﬁclﬁ%@@@%ﬂxﬁzrﬁﬁﬁé chgﬁ—x sLlRﬁmg EO%Xt? exgployed as

wellasgué‘ﬁx Then Q? gas IS ool ed in the”
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Polvmer Praducty ne ped. This type of process is described in
V‘Q‘Itﬂﬂnzaﬁ fosent BRCAO n¥iE L

. % fl%w di ged bed i iédl%%%ré: %esg%‘é%/ H{% udmﬁram’he(pg multiply

ranchh PTLHRRORSK 69Pob T o Gt AT eleSictlbmorem, regdilyprepartd.
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B o YR AL M {0

copobalpmzablb exnaasmeve| $u1tafﬂh eoqnmbryﬁe treisSled¥dOEBAC @Ble sl &6Kd et and

cycli €1ms g I f L h
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condjitionin I ner
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c Omlﬁnleﬁ Rf tht RedtRN QFa%e ARG B, OURET 0 S S0 Who Gl s
ed to have in the 20 recycle gas st rear‘F{ uch
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d d I d
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n are ContanOUS
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- tenperatures greater. than 50C, preferably from60C to
- 110C, nore preferably from70C to 30 110C. Suitable
gas phase processes which are adaptable for use in the
process of this invention are disclosed in US
Patents 4,588, 790; 4,543, 399; 5,352,749; 5, 436, 304;
é§5 922, 5,462,999, 5,461,123; 5,453,471,
add“’@“ Blongy satalyty SELYERYNIc 9t LAHGNIOMSing BolrakGizB0A ebhiques, due to the
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blowfh@ b yeNB| pl&BBRAS ihhORGrdhts BG4l iH YARL i) v thyl ene
cont nt_from1l to 99 percent lg %?Jén‘g&lc%gsn?é%tgdlgves

bloc > a5gig s, Soigness: Spyes-Re PigmErtr C3_8 a-ol ef i n

c OFlbﬁlﬁlthaﬁc &1 Be 9&pir€d florP@E Grefdnt pchﬁl%.@éjor%@n&%élﬁg 51519% ?it)ers oW,

111‘@@ p%nent Lé#hl}] %gip Fur‘,]ti'lher preferably, th
mu 111 aent. sheagh/cop etVTl ?ﬂdl Amento S%}ﬂ@ fiper fqga@,g@g@esses include
spmhqmljéandlﬂﬂowmﬁiﬁtquc(sMN)dlsEleMIﬂOSIE9@4303563 4|5@@0Qg,01 66@*366 and
Y, t he v ave a nelt index,

32O LBy Bt R R B O e g parayer ﬁateﬁﬁsmsm
dlsclqsgd nmaRe nglsmomommegges meiedropt stiefith wclhdifdbiéhdd Vith 8tha0fhers,
such % ;Jo%re&wﬁ%& or cgtﬂnq thermoformed amcles extruded shapes, including profile
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especially from0.01 to 100 g/ 10 m nutes. Desirably,
"~ the invented polynmers can have nol ecul ar 30 wei ghts,
M from 1.000 g/nmole to 5,000,000 ginole; preferably
from 1000 ginole to 1,000.000, nore preferably from
1000 g/nDIe to 500,000 g/ nmole, and especially from

Ieto 0. The density of the
exruor 38 BT S e ARG BV 50" SnRg omes eabers.
The npw eblemeds klgsprlbeﬁ berein ek hbs'b edeenl GeMbird 4l wleﬁgitmggﬁéahoﬁi QERwell as

0. 97 ol
i st Sl 8P e o oG one | S o0 Al ehging th uso of
injectiommeiddings blow apblingrpercess, cplrgtsmﬁkﬂingbl‘cﬁm Oémﬁ@ﬁﬂéﬁ@foﬁmpnﬁﬂdthe

u nononer 64
oL BRSPS LML A BERUED )  TO BE
usingcanvienfipnal qo]yqlpmgprmﬁmchma@%m’hldh&ﬁmllqmm toditRe S@direthe

anof%g,gﬂegtyﬁg%ssr@ntl oned uni que nol ecul ar wei ght
di Stribution.” If present, the separate regions or

bl Tfenessionp ﬁqﬁwq@aw%mwmﬁom) enpisb bd foxned yisingiht Gfebnt polymers
fordRRA O B Rt k)i F 4
e and chem cal I %/l di st ﬁ%éﬁ}f&%nrﬁ%g{@ﬁag tﬁg e n%ﬁgf’fvfngrs Cpryso be
formedopringderexamriss proeess displosedsiotWe04/92162. dhe prtiymears propertey

crossﬁﬁke& BB RhSvivhdahy, Ruch Eseﬂl@@emﬁéroﬁﬁee elE:&lloﬁ‘Béa&eL ¥ Y %‘EQ "M bther
the same bl ock or segment. However, aﬁ

°’°553\?E‘Pa{fém‘b‘1“8&helpé¥@ﬁflﬁ cqnlsq e chempigally swdidieds swchlasiby pafting (for

examﬁE%lv naliyhales aﬂlyﬂﬁ(&l(MAﬂI)Qﬂ&@seor@'t&; érb.fgﬁud o1, h§H§e ation,
amin LS gr odu havi nrgqﬁsl{\o or nore bl ocks egrre
aﬁ’a 3 BroXu&r° eé?hflé"ca 95%BHPY on t han a conventi onal
bI Suitkbie oqﬂsaheymf blarde@amdhetpobaﬁarmlt& iR hRHRS meﬁﬁo%lasuc

do- bl ock ly
and non ];.hexr'nrloe as vmgr:s %Iﬁg"F{“F gz Bm%ﬁ?tﬁeglf Pi?]lgnqorﬁ Enéglam(polvmers for

blendnespémie$plyprh1me @hotipitipect lodifking ﬁtpﬂ:lrmﬁss isoaéek ﬂo[}pﬁ)g{r@ne

o PSR BE REA D CfenBLRRAIEN 5o Fre) Vs s o poverhylene,
mc‘“ﬂlﬁeblg @Fﬁvfecfrqemd@akﬂv@ﬁ@%sl@nhat@dmm; thétallosenis PEAREUALS

multxbfézi‘éacgpPE] @‘En rgﬁto[: qggnd; 5@1‘%@&1 Kalth g@ Fr[ me?a?locen {G]g, esuch as products

resul tant conposition ese ad I Vves

disclosei BGTes hiy> 4B AOES.070; §.565r496] eG4, ﬁéﬁ%ﬁnd@dtﬁum&aan thylenc-

vinyllhQdiate g}‘@gc&mw&e/mgﬂéoﬁbﬁw 4160 t | 0B
addi t | veél ant| oxi dants, heat and St|§rg t&% %‘ %%edfmvsmen‘

ABS DI BraHPeneack rpabRers apdasrqeamaind serivativsnibargo{§BAEad SEBS),
and tpérﬁlsﬂilmt ﬁcﬂfnﬁe,thiﬂasa m%mbgénadlﬂ PBkMers @Ibﬁ las ﬂéﬂnﬁ)l@&ﬁfgfs%nd

astd nts, R _?) |ve anti-blocking ard
elas °m o 8%@?%’5?1?@? TETTENEPS 3%& cXagak Pb‘mﬁémaslable under the
nadeﬂpptnancatvm@vﬁrade HeRSTh2 (iboﬂmxei_a@hlm&lbarﬁ%@vﬁﬁm@m

d f
avallg{:l)?] %/rgtﬁ | oﬁl@l?){ni PR ase ng lng%FE}S é:oxfnée Ptégttﬁ?eagfacéingése@ggté%plﬁgm

POlvrpwadmzcsmusef ul arti cI es, including objects conprising.

e er ch.as nonol ayer film or
ot TRt % ol AR e o7 E PGS reimarses by
tempgragl{e aroupfl ovahovedhs regiigeme cd:mpenatueexdf oukSdr ®6th 65 d:d’mg)onents For
h_as
mostldF B s&&%’?’co % tgﬁg ¥ teln lre n? &% bov Op(‘.g S {H%L gt’ P{J%Yelﬂ)ﬁké“ve o

DI nj_ection
150°£; Jepisal P@M’Gefmmm@emmﬁemmt fhatbs ¢a¢p$)le oThmclrmg)tlha&tslred
te %m%mm 1288inE MRk ey b e
mpl ncl ude bl eﬂnds \1/5' th olt hgﬁ&gggg?glﬁﬁﬁ %es X‘?Emfﬁé kneaders,
extrudegp Wﬁ%%lgkfﬁéf eV dRf} Pinssew). Baobury infugrst dné czmndvs ollisd syquence of
mixifEedat RS mhleRiRE ki G; 296Rbes B' AI
resi st ant Inadde?t i \?es ant i o?il TRy & cglﬁglgatuogwdé%ngmﬁbmhmlxers
stabilizers, colorants exbender s, crossllnkers
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bl owi ng agents, plasticizers, flanme retardants,
anti-drip agents. lubricants, slip additives, anti-

bl ocki ng ai ds, antidegradants, softeners, waxes, and
pignments. 30 Fibers that may be prepared fromthe
present polyners or bl ends include staple fibers, tow

c bR, ﬁé%&
and mnoc%ulgglg@ng%%m ta tldé/‘?g‘% o \ce)ératrsfnb m&%’g’g%eélsby 2! g
followed by ap pFedfded, nelt bl own techm ques, as d| scl osed in

Zjar?sglegdz cf;o%lgosﬁ%s Eﬁy coﬂ@dg'xe%éc%gssmtdoqg quasgc%erf A0 pEpeessing aids. |
Rubbef paopsssing pils hesaqertain d-SEMisegnttiohsdnd ipesffinks md:ﬂsmb GSae@lmAnB
proce54ils Bre 48 itd16 for Be. ﬁeﬁéﬂﬁfy‘ffo@ﬁ' ? E@iﬁlﬁ gfir{sogfgfcé rabl §1c3i00 parts,

i ncl udi ng bl ends w th other
and mog) W‘é%’ftéﬁ‘ from, § fan? ratts fsilpeml Ootm@? @fﬂ@t@lmwbuheammnotlem are

empl(ﬁ/ﬁdl riigies as AR RS oil nBElehttio rl}gle)RlQ{hb b%ae@?m% &t Jﬁéjr%éu%ﬂ prOQuct at the

fextr sions. cal endared articles

exPe”tSW SPByPygFal BFOP‘HB%‘d Agdigignal processiag aids inqikde qeavenfiaialwaes fatty

acid sdliess aich badicher seianteast Qmakt&ﬁatél IS@EHhaichiRs M&lﬁcﬁngﬂi@oﬁ a(gJ)l% cohol
in sheet extr usi f'il

- a tion
ethers, mgfud glg$ ﬁftﬁ S, 6%) )%tﬁﬁr% ngflldglﬁ(gpofbaglmqll 85197 lagrbgetal salt-, especially

Groumf bi Thes orzumlsuldddrgaﬁd&emasef of injection nolding,

bl din or. rotonol di ng processes.
@A%CP om{lons ﬁ‘%mc%o T %lmr‘{ PR alp erjaln FGFoRIRTS ARdAti-gKigens

that abelmbm techersort of of dadgary skat €lthe anti-opin&fis 1&&1}',83}: pﬁ$s1$ah19§1‘é‘ctams such as

waxyRl SV fod L sl vent i onal yol ef m

ny? ge\é el(snglhlsél #1% ?g%%&g%gs d Q[%t ar 8“(/\%?‘? ORI QF?PetOHB‘%maV be
chemsgR} froteqors Hhatréret W@rmmm Opqionel ififable PeR@S SloREtors include

stvre ] a o 2 can al so be
rvrefheAREE BB LA AYEaP p 801 S S

formed using the prese

- phenylenspipmispsy butylffed rpzqtien Plﬁrhmswé@ cfayeirmsd dioynipesthdighe (HEPD),

polyphEn6BE hfihxRRhtY, KPdrSquehe AdreRiRe qu&gllrfeoc%%g]ilg% | nc%hc{ants thioester

ganpl e the rocess discl osed 1n \iBO
antioligntsnd e35od oS HRe TEPTEERIATIYRIGRde RAney ﬁﬁﬁURlnm#uCWBaﬁ&mgstay
S antB)MﬂEht,a?ol}&ﬂaﬁMUSQarﬁlﬁx@ﬂﬁ Pelyk8y™El08 AL BioxRBANPo1gdkdy AN
t.oaéi (EIGW or afher. -1 nlgxn techni que. ~The 6ol ynmers
RN B B '« A INgTRITY LB iR klangs Wingstay™ Kt dnfiyidant,
ng(sfat’:’i” 29extduxjibe, thfzktsf.‘“ SN- 1rmhexlaanaaﬁwﬂ§ahslﬁm eMNR4ants. In some
wooiio B8 Bloe B o B ol P R S A Saming nd o
migratereli f i catl on 15 Suitable polyners for blending with
t he t i.an_i.ncl ude t her nopl asti ¢
aglgor%gv}éﬂﬁﬁdﬁtggn 1a4[3%%11@p Etn@ r iy ’Bfkﬁ@d iRe el staligers
(HAIsS) grch@Y ialsorbers ynap pgals@sech'pﬂuaatye pminyla.emsmdeor inuviire 0, Mguvin™

144, *r{aﬁwﬂ%zﬁ’Gﬂlﬁ{ﬂﬁl@&’?/dae*i‘ﬁuwﬂﬂ%py'pé‘gg‘:t YA ey %flg@]? from Ciba

ene, isofactic po
SPEC’@BJ' é&f@‘fﬁiﬁl’ @ﬁ&heraﬁ@b?“h?ﬂﬁémvmahyInemelm@pgshannouston TX, USA. A
ggg@}ny 230 i ncl udi ng
Lowi RRORMIB bty Ol RSl ABLYE W LRI sl TP BRE
Surtaﬁeequglltp@é@ﬁ@owmqﬁﬂﬁ Qdi®8y 20 rmultiple reactor PE ("in
r eB&ts&ﬁe compbStAlS, 208itidda LBl pP&SsE ﬁ;af b Qmo,gﬁ %}lgl, %%,g{;g the

such as roducts di scl osed
anh'%" 'S 92N gigmaneUV 3"382?&“094‘5“ Bg}’869b15¢5 to forvd a masterbatch,
and sﬁbséeﬂ\ﬁn%Iorﬁtphwhleﬂﬂendytheﬁéfmxﬂcet ate (EVA), ethylene/
€ al cohol copoh B ?olyst yrene, inpact nodified
é’é PEREIHOnHgse0r tBHBY b &ipesialivihose Ronsindes! thavemsant of
a confudicdh yiecoganminet nte bé Mﬂ&dq\l@}ﬂy thaiRek « SBPc@ftoRbeRions.
and t her nopl asti ¢ pol yur et hanes. Honbgeneous pol yners
such as olefin plastoners &hd 25 el astoners, ethyl ene
and propyl ene-based copolyners (for exanpl e polyners
avai | abl e under the :
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trade designation VERSI FYTM avail abl e from The Dow
Chem cal Conpany and VI STAMAXXTM avail able from
ExxonMobi | can al so be useful as conponents in bl ends
conprising the present polynmer conposition. The

bl ends may be prepared by nixing or kneading the

Suitab1€8H .ve ¢ ts.at a 30 tenperature around or
uita gov e aﬁe’}(%{r(pgo Febereg &T‘ﬁé‘l"&{‘%?re" igipgagsnts)dot Use infreit lelude

sulfurck@.mgmgamdg basﬁd),ror phmslic haied thRpPERS. eEBEam‘f)Qgpiocﬁé fol'egglﬁd materxals

rre £ 130 C. . 145 C.
f gmo]\ﬁléﬂe%ﬁglg&%&g%ﬁpl cal af’gﬁes 808- 338Ny 00K 7R rﬂe‘&él,?-Hg‘l 130 53 5,
420289 Li4gmb P9, £.A4Q.68454, wﬁéhlwzmssn e@nmsum{dr;emgl esg r ed

tewpennr the m xture may be
mpl oiglg%%%g‘ggﬁ %“ES&PB °mpf‘|’v geé Fes and cugsactivagpeg may be

used ‘(skﬂﬁuh Agjelrgites are W@i\ﬁ/t‘amﬂol\ﬁhel’t-lme l&lﬁW}r tenipRIABI ﬁéqdﬂeif% dynamic
vulcafiBfiof &ld@6 48HrSve tie K and net hod
N 0depeng&gn % hé;ﬁ?l ﬁ%F cH resu U?’"? %ﬂSSﬁ%% i ¥ on of
emb"é&’ﬁb‘uﬁf i*“%eaﬂcceﬂerhw@rpma@@ccamuomnsenumhsprmawcgelm(s mavh
used ﬂh&ﬂ aﬂ@un@mﬁ m§'3'@chl géfegatﬁ}a[)] W y: %’f ol | owed E) o
m xer ?ol | owe an extrudeP™ THE ‘Eﬂté'ial]ocomp"smon
weight, OQ&B Rther F’Bh%dlm CE@WP%*OHS Prage sy ag aGBdoﬁdary accelerator might be
used piﬂaﬁe seednﬂ@@a RAAorRERE 838 InGy cessi ng
order® | g 5 certain ASTM éle5|aglhg§?°8ﬂt§ 55?1 Eg?@ 0P ifqyi g, in
e a°f%ﬁé%ﬁ“ TIPS R PT P Hoemedaiticss. eﬁoelbanhﬂlonsuﬂ ab@likors

Uenerﬁlm‘prmea m@eﬁ;&hﬁh* propdrisI e 4r0 s&ﬁ&whqgt;ehér th

1 arts, nost pre ?md“fc? oy of
2 SméPera% Serggr sadgftlo& qogﬁgiracﬁwcﬁ“é?rﬁ@rséﬁaﬂbev@ﬁ whish yreget affected by

norma prssing iedneraues y& pRidayedatisth e burd RS, f?ﬁcaggmo

t L0V e t he C ng of the rest
temp%%%g uc\lﬁl 1&5_ 158 retardeﬁs ﬁ?g agsiﬁf ORss Shipablecmes ﬁ@ﬁﬁéﬂrmre&xat may

be usgida the prosrat inpention 818 ke Hishd fiHAC bda6Rine ) AVGRLaL, BN ESns,

If rfaﬁtﬁdeydﬂﬁgdaﬁoaﬁ@ m stearate or, zinc
et ear a% e, (pol )7% %idc @esf 81?%1%1%& ﬁl& PP ggcglerator is a sulfenamide.

If a seeppg 455 %@nbvseqeh@pmmy acpeietatod usrpgefghuaeguaammerd&mocarbmate

or thileleyf @She CoralaldoblfGial Bl 0ILYEOL. S5 fs;sfeﬁrécaafgg a0

%ﬂgl t- eci al G oup 1 or

may I’br‘ \9% gn Pcﬁ@i" sedggmg@gq:qrq @aBsedcoattiliatg of Coahdhe may be

used inRuRbthdtion tieRWit| §0:a61Q QR

tnme%nl 4 oxi dant 1 t hatta ar e knol\?illﬂﬂildie e Ofgrolgangfm%fv&ﬁtefgWTA)
K Propang famepgery! %%W)nﬁyﬂb@vmm (FAC), pridiy Betcpatiare

(TAI@uathgSthewa}aoye sTpe@kiiabissstittals £@BRicha cBJJr@m?]#%é ace.and
art from oxygen or ' ozone Or BT

of.ect. the
Comp%% d%?]e Yent ‘(’:ual\ aa Z?tb%n&etlﬂpgm aryang disclgged FPTG)@}TQJ@I’IH e pubhcanon
"Peromv_lgﬁelcaxﬁamradﬂmsmhem Ol 7R BoEIPUSgisPEdoyde styrenat ed
phl?l Al S ?F}g& ed. oct | at ed phenol, butyl ated
di rech % 0 AR 8?"‘“&9“ iR Hiaa eiheinyantien may be
measyges lyy| daiS(édmg éla@ornpml(npn ochiselvent afr aR &[fglg @hra@%and caicul ting the
ercefll ﬁeno ic anitioxidants,
percef 4% LOREILAN B0R, Liebeben gl Prashils Borpnnyromes
crosskipking devple) alrr sured hrﬁlgleasztceqrdmgimtthmvﬂﬁm the p%@ﬁt EJl @Jﬁ%t is
desua%%ﬁ@x@img&&?&ﬁﬁt@ﬂﬁ?%l% ative trade names of such
products are W ngs 20 S antioxidant, PolystayTM .
1dde Bisesbsampasitions pegd Wgtdashﬂ'rhbfl@ﬁ}uﬂz péHQetsl; Mﬁr@a@ﬁxelt strength
ropeftieb Histethd MeddBe ofd sta L. anti oxj dant,
Prop t ay T% LHLS aﬂ% %’%ﬁ%ﬁ% W%ﬂ%s’t“% P wftp pRleept |
“e‘gh\/\‘i‘lﬁgg‘ﬁﬁy THRATOY 2HAT g fie geeant COngBQrayﬂ'd\lbléiNs thereof to be usefully
emplog@d in GaktAB fin thaidrh B3R
applications, the anti @l%{lgﬁﬂean &gﬁ%hlssgf%gtnr}élﬁ?%mﬁlsed
wll prefer abI y be non-stasni ng' and non-
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mgratory. 25 For providing additional stability

-agai nst UV radi ation, hindered amne light stabilizers

(HALS) and UV absorbers may.be al so used. Suitable

exanpl es include TinuvinTM 123. Ti nuvi nTM 144,

Ti nuvi nTM 622, Ti nuvi nTM 765, Ti nuvi nTM 770, -

_ nf!h lIIaS 1GnTM 780, avail able from C ba Specialty

Chem ¢z RHEOEHRHFCHRBEI thyduyentiop ay alse @ntaﬁlrcmm@wr ex

morzﬁhaﬁliermr oﬂiebzl&dttﬂék suchs stelDHy. tahd, caiGih &rl%ﬁétg g@sy

Iymeric
onal | ncluded with a HALS conp ot de¥
ﬁb““'a@“%g’é‘ hreve” ¥ﬂ'|8‘ér°f’% - PRyeSEr, pad polyampmidy) ynetaéﬁbm wiegsed flakes

or pajtigleb)SRpBIDETay6 R silibds, }Sl@f}ﬂhaf.‘e@ Hp&suohat&né‘ach Adi L hf?%aémca

d
s e oo O D e embmicls

inclugingpagetupgsghd nasbfitisrd Walmmteo Ef@hlfe aeomee bR BRI suciPRiicon

&yg herefrom Certain
car B SR el MM o R e o e hapmpioyed
for bft“ﬁb T QORI ﬁﬂﬁgoﬂah@mtéqmldlﬂveofnclu&&ao‘mﬁ‘éﬁmlldga&l&ﬂnddﬁa%ﬁﬁmc
{QABIOSR! and FBY: 13! crossl ed to form
N rlagur ed corrarl)l05| ti oﬁ%acr H&h%?%ﬁ%t aé)(f{yénecr:sr 08 15:%11P% h gl ers pecording to
e IfVERtioR referred to as curing or vul cani zi ng agent s) for
USEnd1RIyHePcdmpedittis of Bk kdy PEL R de
Jr%iffe‘ J(}?lyg‘eb%dédg lcorr%oundswhg%g%glﬁ%lg tg %feh%m? F‘@@(ﬂ“ﬁgbe
ProCaRife &Y Poyiventiongl gojdiig irghnigies frchas tnjectipohaldihg gxtivsiobHBldsig,

'themﬁ)fmﬂﬁﬂﬁh m%laﬁfgaivéraﬁ@ldlﬁ %Jsrtqi?o@dm bl%ggj gh}%,q a.nﬁ é‘% %ucs

801,.4,271. 049, 4 340, 684,
Fﬂms 8’%‘% Fltizlayer §&“Z4’83Y7’Z @roducafiphyisast of teniering awessesLindliding biown
ﬁlmﬁg@ﬂstes are enpl oyed, accelerators and cure activators
may be- used as well. Accelerators are used to control
the tinme and/-or tenperature required for dynamc
TestipgMetapdszat i on and to inprove the properties of the ¥
r q rticle.”"In one diment, a
L e oy AR BLES Bohe edmaidiss by, e Bulovinae
analyﬁi?ﬂ#ﬁhl%l&@@éﬂ@r&am@w(ds) may be ‘‘used in total ampunts
Smn&@ammfﬁom{g o 10 4, preferably 0.8 to 1.5, phr,
based on t ot conmposition 10 weight. In another
enBBRTHRgHstribeBons pedetemyiRed bl coyspliizaran ynabed fractbaaRAdar y
(CRYETOH eﬁ@é mwrsﬂtﬁzob%mt SR
S c@ﬁ]l) it or bei ng used 1n snaﬁ‘ﬂe/%lﬁglﬁ%ﬁ[ﬁ? S vmg%%’ﬁr Yalencia,
paity  Tig syo %‘afecfhséf"mﬁirml P Tihlogelrenzepe 24 64 (066 mpiehld Gor 1 hr and

stabiliAepP BIOSEC FdR @5 RIRRE! THe@Smithe tASGHIE 0
ate o%rmkc.natl ns . of ccgl erlgt or%?pcgene?m?{éé%%b §i¢ e at & cooling
arti Wﬁrﬁd g TOPE pSupsgldo Fwaiuredbeewbmnhlapn mtinmanons

The @hml’mutd’ﬂbﬁﬁlepbﬂdﬂ.tﬁﬁﬁl B¥heassRd Qf the ﬁoﬁrh&l g}\ Stalflie @Jhﬁé ﬁg Qemgerature

i on accelerators na
| is der%lvﬁasecgI dIlhe ¢ gua ggeq%%\teé)ggnﬁ)guriga%varpfp@pe rBﬁ{e@@ §@§%1/qqg;ham branching

dlsmbumpef’abpmlmeryet produce a satisfactory cure at

orgid ni zation tenperatures. Vul cani zation
r et a:%{eyssf/% Pt B LT A0 FERcpTe 1aentifigrhrvah Rppleanalysis module

mclugqg@;he.C&Y@irgf1shmamﬁ5zr51dnezouse,d>olvﬁwidh& PLERRNSpain). The

CRYETNPBLL o SudlliflG ﬁnes%’hg frhge?fmg uafanga:)fgllml?rg[gghe dW/dT and the

t hi our eas,
area Refwaegn évéfﬂb%mese infettisumron khiditee side &tiefieeneifddypeald il @he derivative
curvedr i mary accelerator is a sulfenamde. |If a second

accel erator is used, the secondary accelerator is

preferably a guanidine, dithiocarbarnate 20 or thiuram
compound. Certain processing aids and cure activators
such as stearic acid and ZnO may al so be used. Wen
per oxi de based curing agengs are used, co-activators
or coagents may be
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used in conmbination therewith. Suitable coagents

i nclude trinmethylol propane t:riacrylate (TMPTA),

trimethyl ol propane trinethacrylate (TMPTMA), triallyl

cyanurate (TAC), triallyl isocyanurate (TALC), anobng

ot hers. Use of peroxide crosslinkers and optional
DSCHMRA! Brethged for partial or 25 conplete dynamc

vuI cani zation are known in the ‘art and.disclosed for

X RHFRtH eanpiag uplimentewks are'iRemminet dmAM&nﬂédép@1oa0 DSC .

equlﬁfed iR ed ROBEBIing a¥Qksory/ha aMut§3mJ ul %’40%% ust 2001. The

y lg ee of crosslinking in a cure %P PRigh as flow of 50
MU Giedi bl PBPlE Kerdsied ére b thin ﬁ%ayanbmeltedeaﬁxap&dg BY75°C and then

alr-c@blaistalrdbmngn B Sigbb@N ol
disl ified dur atelg(g?i@aﬁAt @gog?ﬁ Og%n §%m\d rSel °|5‘8r°§%h'f5 M fliameter
3 a°°ﬁ‘ﬁaé%£>t Yelged idelacehipep alumpramdei peema Seg) maickrad thah crimped

Shutlﬁmﬁmmhelmbrfbfltl{é%ﬁ 8 isNBeRihafe Jgvel s.  For
Thes%%]p% él g l aCCO[?%I ng te%%tahg%ﬁ{\%ﬁéﬂog% £ ITHpS TR Mate-
ésorﬁ igly peafed to HH0SG andkeld isqthermal for  mjmrtdsrimond& tb fbmfb@@any

prev1pwth®mhl histdae 'Iphé &SN is RPN th 0 qu’(’,%l:xﬁrp&?%mér &L %-gi held at -

40°C ﬁ}{g roved nelt strengt
g&] S] OL[t¥i‘lgI% reals,aéng eﬁ%@g lixea{egg) ]rﬂogﬁ 2F e h?anmgla@htThe cooling
&ﬂdse@mi)bwanﬁcuamdaruquﬁ nol ecul ar wei ght distribution,

nt conpositions and blends

th the pres
peneby g s SasTh compeslLpns ag plends
the hf“??é Paseiing ﬂwwn Getaprpl- 3Q:°§tand el offaetibg NMighe Rk fusdh Es‘%ﬂkqéd?ed & the

 area GRS} tﬁ@geltm&%wlg%%%@‘% an8 the. eﬁ?gﬁ?;éeifl ons accordin

the invention may al so contai i sipg 2 lineagly WFC
Ab”ﬂ"PIRéF'é‘aW ot her additives such as st arch, talc,
ca meric fi ber
b Grla 160 et R asu Bl B Sonk 0%) Flon inolg g?slélf:cortg{}&jto I§Q’O 4649,

The I ncl udi ng nylon, rayon,
BlegelRPER easxﬁg{x@ps 1§ feberted, Pisiiwes of G¥E8H thifl K BSnpr&@kion molded

_usmgpafot preds€Garvee Kol dmbapkmm% A bglle&@}eggdcefgb N %h ates or

m ca S
polEFARANISH RS Befin &1 T8 o o0 FRKED o e dillomed oy 15 MPs

for 3 i, shcethen 2. CHPOON3 fuird Nest thOARPR A% £ prebiG LU 1
atljr}@p? Otlp&? and nonofi bers, woll astoni tepregS?%%hl & oold water
Zeo and ceranics, such as silicon carbide,

GPCgViethebn ni t ride or titanias. Silane based oils or
ot-Rer ents may al so be e for better
Cfiller |‘d%g’“%% FGFEPY %‘1“‘35‘&%356% nglﬁfcﬁ Rojlxpees Laboedtore
Modsl BE12/19 PreﬂrPglvmen Laboraioried Mddethpmlaq‘uﬁmEutCTheOJolmpm @4:&1%&1‘3

Qith&its A0, ds nthetlc pol y
el udi n‘q’e‘%f"g Dty P ool ol e cotumns

used.j Hraply ?"6}’% 1 214H@°hb115¢kyn@ne cﬂmmplésla&nﬁep@xfed bl cdndeh¥Ridh bAM
s ; W8 . cessed by
gramd 6TpoyeHed 56 MR ]fti&Ed el Eﬁtﬁgﬂé%O spu%' ﬁpg‘gylﬁﬁ‘j&) lé@(qx&qluene

H_Iﬁ'o ventional nolding tec
B are@i@??&f&h}@g“q‘f@g dihily, for 2 Hoers af60IOTI Thg inj&tibtS¥blume used
:sloormicmmm@menommgm@mmaﬁgt mol di ng, bl ow nol di ng,

t her techniques. Filns, including nmulti-Iaver
f rPTQ| #@rap?Pa‘Sf ths P calma sef ingeriormeed with 21 BmtoRTcIGURF PEERS €S,

| distributioh plmiwfygenb lst@rWﬁrds ¥Rh fdole@ﬁlﬂ-rv%%ﬁ“?ﬁx?mé Egrgtsk@% P@& '88 %.rrelmrt]red

6“&!1 ore n gar acterijzing ure an

in exgta | 8¢ g&h # qufd:},\giecthq@ %e@wﬁmbﬁgeenamwuan ma]ecular weights.
The S@e@m'w&hm/ﬁdm@mrﬂmﬂo@e@ (SRR ok FRYSTAE et hod
standards are prepared at 0.025 grams in 50 milliliters of solvent for molecular weights equal to or

greater than 1,000,000 and 0.05 grams in 50 milliliters of solvent for molecular weights less than -
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Branchi ng distributions are determ ned by
crystallization analysis fractionation (CRYSTAF)

usi ng a CRYSTAF 200 unit conmmercially available from
Pol yner Char, Val encia, "Spain. The sanples are

di ssolved in 1.2,4 trichl orobenzene at 160 C (0. 66

1000000 T he . o-Tplal il d.zeeh At .95C for . 45 minutes,
' Th(g sa ﬁﬁsﬁée“tg (rsetrrper g\tmﬁfrdggu “kééiﬁ“ggo rvg)l% %tﬁeta@‘t%*t?ngré? mzputes.

The pagrgristagdands tpgitess &P ray. st @idinrordepof deprasipditbhele B BEMMr wefsht
comptae td BinikBAIEAdkBE BR! Ol .Qneent r at.i.ons.

I%_{ﬁe cunul at i ve sol ubl ,epgfgﬁ%rgﬁtért%d%rgﬁcaiimso NS
convegid 1 BIYFHEIeng pleeuar vieizhts usimg the follnwing eqmabiomtanidescrib@in Williams
and Weel Easied. Sclllanaky i 6al19éeyi ¥atlive 0 cumul ati ve

prgfli le reflects the shor(t c?aixﬁgy_ﬁ'?l%'fncéizilstr%g&”‘m’gy'

di SPYT YR O Ple Rt RO le5pipn Hright calculakiensereyRTIAR U @sikg Viscotek
TriSE@ sqfevaat rgored)@l area are. identified by the peak
Con@P@liysts nmodule 30 included in the CRYSTAF Software

ersion 2001. b, Pol ynerChar, Val encia, Spain). The

- CRYSTssipr adt isf daslireihctoddihd tOAITHED B | A% S@,n]%qgglf,,e ared by
Stac%[gﬁp%rn%#ir B eidS o84 )éi%Lm; in t$1e dWdT and the gr_ea T

“bétwieen the Targest  positTHe (i @dil25man dhickagss prsit a wotal
thicknpsd of 1Bf7 tthés reatbert i The discspeakt frén 1 hEcEQIND Yl cbfapredstdh Yfoided
. d Dy fferentjal Scanning .
plaq%l or i nﬁ%%%&&%&gg}%&&ﬁ%W%@WSU@FWS%“W@F 3 e |190°C,
follogyrdB036REE foetminny &4 Wi fbllovad bRESlinoRkiifGe BRESHEQHM ritithe
wateflf} s@ig@sanpl er. A nitrogen purge gas flow of 50
n/mn is used. The sanple is pressed into a thin film
Densifid nelted in the press at 175C and then 5 air-cool ed
t ODERIMERNRS r u f.material in
_the form of aélg%% cgmnn&gt?%%?rg@g%d% Ss]ij\QlerE% %@cj\lﬁ{?aé‘l’rélpif‘ts are made
withipeone poug ol famaplp Pressing Usine ARTMIRVSR.Aethddd.| pan (ca 50 ng)
Flexwhil/S¢vantviédims cri nped shut. The thernmal behavi or of
thgasqnpl e is i nvest[i gat,ed with the foll ow ng

t eRper at Ur@@BrEtIn Relded vas ASH 61928 Flapwral pyd Trssendedant
moddlB@Cmaayatedh@icokding &t A&TVBE7900r 3 minutes in order to

J n revious thermal history. The sanple is
OPt{cﬁg’gypggto ’é&“s %%yiff)rés’%ita“ B8 nmin cooling rate and held

. at FilmgofAg@uh drickBesvinebmressibh eoRadit d fot Si@ACHaahRHel 1@0os.
4 C- ' ing.rate. The cooling and

PRIGIRE 8% pet il o ARl ot oo del i R Sheiacheed H11AQTC at 53
psi (3R04Ra) fer rrpinsfolerrdds 16AEParfend minnani theh @ BtVFd o8 fRL The film is
then COM&)in Mk A . [ r.baseline drawn

bet ween ?‘%.%ngﬁgﬁ%}“’ecn‘:g‘daﬁat‘%ﬁ%% i 3:11%%1 fmi’?:gmh et CORPFSHSR Bflded
films age wpd oy pRiigal areasurvsnenty tensile hretieriort taavers) dnil BigesErdlaNAion,

betwasns meQurbd &% nelt.i.n L ng i near

basel ?’Re,. 15 Agé?%s}%&gﬁG%ggﬁr%@gaﬁ%‘%ﬁ%‘?‘%ﬁ“?ﬁ&bt@?ﬁce

i sTERASTP BgesyTPd oRpB B Sasheriiododeniiamgless 456 aapetimg it O
ASTMIO245549. The average val ue of 3 measurenents is
report ?gl Pl aques of 6.4 mmthick are conpression
no BeteMpaareioeing P €K Sardogi azp-gay deskd on ASTM D 1003
Procéi296 - MRRADANLR:ppliE N iR trfacfoSe R G D ?\:&3@%@.@

poLytetrafl vor oetur}%;)%?e sheets,. heated at 190 C at .55

pst o T 3EE ATV &t i
specimiens, Samplet diesiehéd WiBanfifiroBatS0Nperd¥eX(®e) g fibl4® MSnsile

strengtﬂ %cﬁgodgpdotnrehe br@z{kea%s rel\)/\gr'cteg frcrnrliI gnnélivgr%gg c?fI Sdspc\e/\grggxrs.

Knsigngs MeRRued WP STMP4 700micotengle
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at 1.3 MPa for 1 mn. GPC Method The gel perneation
chr omat ogr aphi ¢ system consi sts of either a Pol yner
Laboratories Mdel PL-210 or a Polymer Laboratories
Model PL-2201i nstrunent. The col umm and carousel 25
conpartments are operated at 140 C. Three Pol yner

L r I s ar used. The
LDt Ryl DRl S0 MG Bt T
accor%gétp)éﬁ"éw i 708 Wb &wkordf inghruméntO The sagibRiidi6aded aﬂBQJnMEJd at

% i DR Fhdchds lat 3186 S cQiic I Ni 200
2 e O byt oy e ol e e e M0 R PO S eab el e
env1r0593néaé chagbemn dn the @g {¢ gxperspenR the sanpleait all®@Cio efidibrate for 45

,mmutésme@kgﬁanpepinugeef%%%o' ﬁlti!lg%nbcgogl/o o rs nd the fl

te is 1.0 m/m nut 0 Callibration o en”e
g e“a"%vé RV atslé? 70 Isga% g P]Inétferf’éﬂ “W%ﬁngqyctvaif Iemqlﬂ-’o IPercemIt etovery for all
experwemgm cal€ilfdd fedmiht Rt BRMaXSE XL 06
i I Ie,rgr wei ghts ran rﬁ ?rgm 5%%?€%E%BBW%@6 load returned .

to the Rgsp © PYTRENBreeQyg it alIa“'rxtur es wWith at least a

decade of separation between individual nolecular

wei ghts. The st aﬁ’d&wwserar:e—éu-b'—é—haeed from Pol ymer

Laboratories (Shr opshi re, UK)<s The pol yst yr ene

S 0. 02 ns in

e P e 25y BLERGI St Ro b ol B ot s gebaens

thebaéﬁimeg@ngﬂleéf euloetdhlamyd° OOO 000 and 0.05 grams in 50

m or mol.ecu hts | ess than

785%35 %)éc‘) © F“‘I’?g" % BYV e A f“é‘}rf-ga pﬁ@r 13 BTy psine e feson™
instrugent smnnpe@\mth algewnbreneagl dhabheyn The gau@é)gdmnﬁmt\%i 76 mb€25 mm x
0.4 mﬂakﬁ&\@qﬁ‘ﬁhﬁ'ﬁgx@gaq §7°@ 4t 44 ﬁ‘%‘? 0l u? er{vlilrgnme a? ha@g?fp%n or ey

of ‘decreasi ng hest ar wel g AP RS
stretched ) 30V Braipey Pé&amino nStefhwaspetordddyas e Iflﬁcﬁdnaalﬂdﬁé tbr PEBdars. The

perceM@Q%laﬁitxo%ﬁ&h@%oﬁE @'asQQI@MQ{eE %gnt; e Rkt hyl ene
mol ecul ar wei ghts using the follow ng equation (as
described in Wd,d,308r.15 \/Iarde oI vm Sci. .
Polvm Let., .6, 621 (1968 I\/pQI yet ene = 0.43

h I (II/gb'Hsv ene et heyl ene equi val ent nmol ecul ar

wher fajisfpt loadat ) a?FI“Bﬁ e bler fiptapiagd a0meroMt stoit afler 12 hours.

TrTefSHEnseHcd WaF Exp¥igh &t odrridd oHSHLESIE .
essign set P gFEaSured scoord ngél%gmggﬁlﬁsﬂ%@sgg glce or
p

less usl%ngx P 6 IP?“H‘F%t %FmB?}IV cppsigte afcﬂ(gaﬁg spation offfymm x 13 mm x
0.4 mmvamm_enm MOt chit GG B8 sadfpledt Ral KL s;?ecﬁlem&%ﬁ nﬁle(%alﬁpﬁe WM retched

k t|I t ot t hi ckness of 1
at 50§ rgljg z da‘ct'.% ].I_ un&ﬂ % ea.lg i Z’Le ie efl?rérms:fglcu}atw)thef@a-pnmhe stress-

elonggpnpwesy torstraim htdwhmqni lagjl A avelagkest apiedshs @)eﬂﬁﬁns%eex%%brted.
under the follow ng conditions: zero pressure for
mn at 190C, followed by 86 MPa for 2 min at 190C,
f dIhP@AeMe@ymeddnalmgs is n@idebeedt dnes Opiiredismendr 3. 3Gth ehidkUebApAG sion

mo S I (=1 e t L
e 2 Y02 gnd 20 MOl B8l % TRAGHS St o e

The ippgyment psed i anl A bf@xujravgfablsﬁnpﬂ Reriqin-Bisst. rig the $dsnn @ pASI With 1.5
mm rddit? ap (%t}h'ﬂﬂ o 6) i dppiitel & tﬁe%%ﬁ%&‘t of %%ds%}lﬂg' disc with IN force. The

terperature is raised at 5°C/min from25°C. The probe penetration distance is measured as a

_function of temperature. The experiment ends when the probe has penetrated 1 mm into the sample.
. DMA
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Sanpl es are conpression nol ded usi ng ASTM D 1928.

Fl exural and 2 percent secant 20 noduli are neasured
according to ASTM D-790. Optical properties, tensile,
hysteresis, and tear Filnms of 0.4 nmmthickness are
conpression nol ded using ,.a hot press (Carver Model

H#H3R9R 1 MERHQL - gmﬂg - s are placed between _
pol 'yt'etcr af | uor olg%a Vf/‘F ne 2 #elgl%ass?re%%na O‘?Bw%ffonfg’y%déﬂ‘s fogmed in
a hot pregs ot 3HC riFQMRagresgirqrfon S mhinttkone thetbyatdr.c3olMPR thediresd at 90°C /
in. Medting ANEndubEustneG f 0. The fi is 25 then
o ool ed in the r°_egg@%istc_gﬁtfoﬁlﬁmsgnaén r;:ﬁ?ﬁm {elmkaﬂkﬂst&{‘nei?Séewaed
with qua] cantilgyes fixtyigpiog WriAmeessinon nol ded filns are used for
OpA Il Gtk JIRAS 1 HRERA kil cut BAYa) B¢ BhOBy1LecoMery, and
| }ér ess rel axatbi on. G ari ty is %E%gléésedm&?l%ri%\?&hpl“ 18
clamped atRoHY endbeivegm frgurss seppatef! iy &Omin feriSavtaborl AdGmnd sublfected to

uccegfi@3EmpefatFEAEHd KB Al - LIRPA < Ler s
e dem g 0 I? 0SS %?das speci ?Dl %gk{lc ?bgﬁbp)[}'ﬁﬁ%ﬁweﬁﬁ?%?’ﬁé rsion
modujus &3 1ﬁgxgeaﬁggisaa pn-apee, f@uwo@g} a#e thejshzie agplitetietbeing chaimmined
betwedtbl VipEtedd @i 4 RRr@E @SN Bre Ahat MRGL @ is ﬁh’icieimsa.nﬁ BBt 6 delRrement

remail hﬁtkfzeiﬁnm surface to renove surface scratches.
T} P OSSP ™ behavi or in uniaxial tension is measured

usAmipitiASidvic Brde/80 Fischiaitaned (a0 3R6i6h ABRS o p%gﬂlsf‘agl; Al
sam %t retghed with an |nstron at 500 {ﬁer cent (% mn-" at
Pl Fia%n hgiial XRansiop Pegits RS AROPBAYSATabF Hp sapardtion Ak impraases with
the tempgratuteenhricuinrty shovathe raliRg 6f sdeSRESdil B \Ee The test
stops %tqgg/&%gg 3960%5’5%% er esi é@i.s det er m ned f?oo}g[nu%%nf%l% The test
oading Lo 1609 ard 360 SR berwen thy fxgres reaches 65 meTM D
PelletiBgéking Béhagiar | nst ronTM i nstrunment. The sanple is

I . n e : 7 %mn-1 for 3 cycles at '
2%%%%(}???%"9%%‘(’%%? f“?r"eaﬁ% %““%?5 %’E?d{*n%méﬁah‘é‘e@ cylinderdiy i reads @f wo
halveﬂgqlch‘@gghpr beaise damp nd 4175 dh@rmsede) loddis ipRed30 te pellets in the

cylind®X REISITRE3, dafNALSLIRLE theheRbd DNEM, L9 Ui L1 brate for
45 5'3m'_nut eé&sat the t e’stl%esptegh%gﬁe?yucrorésog edpt‘g atcz]ﬂdinﬁﬁ-smped
plug. ' The phyg isxemeved SomdBedermpind tisyrellpidlcskipsforcrerisureti g loading the
cylindeE b H6dib/olIgit fn%ﬁpxessio%%%‘gg st fRk ok LAMLAS, Inlea{sﬁr]fe de o

a

unI.oaﬁdi nﬁ c:é/c_l e is recorded. Percent recovery
COmPERPET PR Atededde Breglihcenliatadnte pelisist he first unl oading

Melt Pyapeetiessi Ng the strain at which the |load returned to

t se line Th rcent recovery is defined as:
x’ e%%@l.gfv Raje (MER) @75 Mgfjader, or Iy, arpmeggisfl & actordagos wigh ASTM
D1238tGemilition 8908C121@ke. cyclic |l oading and ¢, is the strain

ere the load returns to the baseline during the I
st unloading cycle. Stress relaxation is nmeasured at
50\pbitica rmpsiatue riving &hutioB Fadfiofiftion L2rRBPYEBIvES tsOn@Bred
kRSt Hn i . , Rped. wi th an envi ronnent al
.acco_rclh“éumer‘.I deﬁ%ghé&e% gtgg i W&\Ag@‘e TEURTHIR 12.Be #htyzed ipdigsolved
in trth@ﬁo:bemfepfe@d eldpyvel itdxrestaliivg imd cAME doftainthD aslinBrt kuppbrb @tainless
steel S48 b¥; geaﬁf}&ﬁkmgﬁéﬁth‘ﬁémmgl‘é 28 Q@Bcla%oglﬁg rate of 0.1 °C/min. The column

is equipped with an infrared detector. An ATREF chromatogram curve is then generated by eluting

the crystallized polymer sample from the column by slowly increasing the temperature of the

eluting solvent (trichlorobenzene) from 20 to 120 °C at a rate of 1.5 °C/min.
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15 stretched to 50% strain at 333% mn''. Stress was
recorded as a function of tine for 12 hours. The
percent stress relaxation after 12 hours was

cal cul ated using the formula: % Stress Relaxation =L
- L1'- X100. LO where Lo is the |load at 50% strain

- Specidic Ethbbduentand L12 is the load at 50 percent strain

af ere %02 .hoours Tensile notched tear experinments are
car i QP VARE SPei e bptlimenth i the ipventiokesrd icombindtions Beeqiaf

espeabally d2ikable sl HefebyI@linehtdds bia@rtd Moy ias ki losiPl§
Jeonetry consists of a gauge yeoct?orﬁﬁg?g%gosr?rrﬁfﬁrt&%apﬁ?ﬁded
X 0.4 nun with a 2 nmnotch cut into the sanple at

hal f t hepspacionpepdrangblnchElgol beforisBie hed at
A Ay e

. in. at 21 Countil i _
add t?g gf?:lg‘?lﬁ:r%@f EFPRET 31E 2 Belwmerizable shutthing agent it preseoved i lomnt
one allé(l}h‘)repodbfm_et‘imti_sﬂ cadlyst edmphising m{;l &ﬁ]%ci)\u/}&ﬁ\grs &\1&&;1&%%? 9 Eocc%glyst
. l. S .ar reportead. er na
nde N%gﬂg%ngg aﬁgﬁﬁfﬁ%‘%@’ Yt fgrénaﬁ‘%h Baeg RolgWeFM di anet er X |
3.3 nmA4 prioesks accoriipg @Ribodimeifl viRgindk RES sorh S TRDr A hes are

long ARG Lding pressyre for 5 mnutes an
one R e o B EGT W Pomprownseram, 7,

briand APaPostss eecorizgicRentofime Mefireir dittbrbie sb@hs ofthe polymer

cla

are pRE@RBun dfrrelin Sorotll goﬂgiiﬁ%g_ tip (P/N N519-0416) is

applied to the surface the sanple disc with IN

force. TPR&Tosess efpmbodimentd Wherairaive etmare pSiGhRiZati §d @lysts are
emplABG. thelfo@ymidkiofign. penet rati on di stance is nmeasured as -a

30.fun<c‘;[&li on of tenperature. The experinent ends when

t e pr op& PIRESS ﬁféﬂ@f’ﬁllﬁ'@@é wherein theitwo ot herepalymkegzatiod IR IyER are
empldyed in SENRAH OV ABENRBR Feadtbrs ARRENS 1§ PN 1S nmeasured.on

- €O resﬁli on nol ded disks fornmed In "a hot press at

18DC at " P Bembpaiwerifavhersin te prlymetission it otduend vatsiile
reactggool ed in the press at 90C/ nin. Testing is

copducted using an ARES control | ed strain rheoneter

TA i nstrunen g‘} eq Ui PRetmeRk! Frergig dte caighyt dompmes 2 metal

. compfex gergaspanding to thofogindn testing. 5 A 1.5nmm pl aque is

pressed and cut in a bar of 1di nmensi ons 32x12mm The
sanple is clanmped at bo Th/En\dsl,)between fixtures
separated by 10mm (grip é\agar, ion AL) and subjected
to successive tenper aRuLQ_ ps from-100C to 200C
(5C per step). At each tenperature the torsion
noehgteits G 1S neasured at an angul ar frequency of 10
ral\ins, the strain anplitude being maintai ned between
0.7 Baveisriron il cybtaligh betergalishsyriehctermiicyl, hel, bOvifiey | S
substigudf dettvaginds tiaddt tdnalinidd o PRAIYLE remains in. the
ar_fegime. An inig?i?oal s?gtalgl(::ﬁ? 5otr(;(():l}el'&)u@) yfﬁogﬁn?rfd‘vaﬂm

deriveltfven Teo . ;
mal ntdrned (auto-tension node) to prevent slack in the

sdih aglivafvanbridaimg ghp 60RANS1LQAN afdfn& Ut’fl&thd%%g(‘%g%eg, reff:rﬁbly 1to

20 at ce, the grip separation AL incr
R o A Pe Bt TEER Y B B ovE- Ehehyietorbpiguptited
methydenp pesilarecerop) ot of t he pol ymer sanple. The test stops

atpit;he ~maxi Jdenmperat.ure or. when the gap between the
fixt 18? g§20 }%etggg%gsﬂ%‘% containing Lewis base functionalify, especially a pyridin-2-.

yl- or substituted pyridin-2-yl group or a divalent derivative thereof:

M is a Group 4 metal, preferably hafnium;

X' is an anionic, neutral or dianionic ligand group;
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15 Pel l et Bl ocki ng Behavior Pellets (150 g) are | oaded
into a 2 inch (5 cm dianeter hollow cylinder that is
made of two halves held together by a hose clanmp. A
2.75 Ib (1.25 kg) load is applied to the pellets in
the cylinder at 45 C for 3 days After 3 days, the
pekliet i ndri cal shaped
pl ug Mb@pﬁﬁgﬁf ﬁyélgl%t%g%g um Ry Oﬁ%ucgé‘r FO4rfeetdhe pel | et
bl Bk A E}IOPG}rbé@SmglenﬁemdeWVmﬂrm@m‘ebﬁraﬁesgﬁédl bYi8Es. &tted tines
and 44006 keBsbepRlyl & S 1 n conpression using an I nstronT™M
instrument to neasure the conpressive force needed to
br 2EREYRBPIY ForFraropdipgitoghefeinat:s. Melt Properties Mel t
Flow Rate (MFR) and Melt index, or 12. are measured in
accordance wi th ASTM/ B1238, Ogndltl on 190C/ 2. 16 kg.
25 ATREF Anal ytical Kenper UXeori si ng el ution
fractionation (ATREF)--dndlysis is conducted according
t owhd¥gn Met hod described in USP 4,798,081. The
COMposi tjon to be analyzed is di ssol ved in
trichl d¥obemethel Graeps 41D ofsbe Periodir Bebteals the 2Rmbrdls, @
col uMm T Rk ort _.(stainless steel
shot) hy, sl ow ;H%é@%g:oﬂlgﬁ%‘nﬁg}ﬁ?&mé? FEP®t0 20 C at a
cool i ng™ rishale: gdr BCalbYCPfrﬁVﬁrocélfhElonol um 30 is equi pped
with anid ebloaree detector. An ATREF chromatogram curve
i s then_gener at ed by eluting the crystallized pol yner
sanpl e ¥ FOTIYPEr elsrhie pryidsicharksbalancs; easi ng t he
tenper adndl Tear@fN yegnke@w;bmms,qjgy&nt (trichl orobenzene)
from20 to 120 C at . a rate of I.5 C/ mn. 73 Specific
Enbodi rfeRPEssy éerBﬂIPeﬁFHE‘P]é’ﬁ’é@Phqd@omibMpmimv .of the
i npcénﬁarmna utChr mrdmﬁ‘&tmoa&ﬁerE hereqt
Catal%@ sld.abl.e filzrglg g ‘ﬂ’? del j neat edte?nseg‘{e L (?&%pn Og“ne%?tIOII
tala]p LRI S et tl‘?ﬁ%bya“ﬁb%‘?ﬂdb?jfor%ﬂnan ofisat leBst domeAyuantity
of anijpitidl @elymérdermpratd &y k souttingaean enPebnRinp MRkt lesitBR
functRRbEARD! Ré09. one or nore addition polynerizable
monomers and a pol yneri zabl e shuttling agent in the

pr ¥EEHER nolymgrizatiemisithe semeoradiiifdrém ﬁolpﬁér)&ﬁﬁfn' rédtot, 8Ptionally in

the pfeddndd ofohe SrHRE LB und or .conplex and a
“Procat al yst undeEtﬁg%lgdl %%r%%té&l g&tcg?ﬁ“%‘éﬁ TA3pome, or chain

shur & 4SS Shrs ge fogm Bp@ﬁ@@mmw borled th spihé)ﬁx&ﬁlSJf the initial

polyia€ &9 kdins g1 the a &R Gb VB ast_ so|
br anches ar ea 10 ?Jon aﬁzza%if %mgﬁoglﬁlgﬁ ?%0 TEG=35< ?‘cefﬁ'\‘tflﬁ% agent.

pol 'y mer’t PRESSHEPT Brepar \% 2 Bltipdy beanphsd @@mﬁvnuncdnmnslag The
pr oteesiziag 6 o iddg: &éﬁnm&ﬂérﬂﬁ%e g oﬂm m&%%gr?%aﬂal

S are pre p a re
catal fgﬂ%&’@%&%ﬁ‘? S‘b‘ﬁ@“‘y %ﬁentﬂqaepoe»m%@n eﬁacterrm@@hvmtnoihn .
formative pit feattwomoquantity 65 @Qﬂﬂﬂ?&l&xﬁ&tcb&ﬁnﬁ@tslﬁllﬁ ﬁrégt aferft functiona ity

Tyefe LOYE in the polynerization. 15 process 0
P %%%M%guﬁt 4 wherein the two or nore poI ymerization

C a¢i1a:h§rglpgﬂna|rqacuon product from the first reactor or zone 1o a second polymerization

reactor or zone operating under polymerization conditions that are distinguishable from those of the

first polymerization reactor or zone;
transferring at least some of the initial polymer"éontaim'ng shl'xtt-lling- égenf func.:tiél‘lélitymto

an active catalyst site in the second polymerization reactor or zone; and
3
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d in separate polynerization reactors connected
?gpgg¥$es.'6. ghe progesg of embodi ment 4 wherein the
pol ymerization is conducted in a single reactor. 7. A
process according to enbodi ment | wherein the catalyst
conprises a nmetal 20 conplex corresponding to the

f osomdlesing ddlymeNzatibZ in thelskedWh XbBmeridMI6] £hdtsr OEKP& 50 as to form a

' | oal Kyl , heteroal
Se°°“%ff’ FCter:%%’;%‘gpw&g%ﬂ’?%%%ﬁﬁﬂ?&w Pglym@@b@havmlﬂsdnamshable

polymke properties/iesn ﬂlhaﬁt&mﬁolﬁﬁmte%hﬁhmg from1l to 30, atons not
coHptlng §¥ gen or a d# EJ ent 25 derivative
t hereof s P o0 Breaﬁf\?arlglﬁ PR Iraghedgrsgidetipcls topblyorer dontpaising;
41pclresmiging bﬂrﬁeqr lltotradleﬂnyﬁbﬁﬁtg&ﬂ in tRé ﬁéﬁﬁc%kék ¥n Jlef[ﬁcbol}g&nzanon

and nost prefer
. catal@E Qﬂ% pg%ﬁxgxréﬁgﬁ %H‘lrﬁg}é%?%% tH% EI}'E,S?FW Orlflilﬁglf)h?ﬁ aé%;@t 6¢me quantity

of angxpp;ﬁ ﬁ@lygprdgrprmamd dy ReRittiig ageCanEdnhaak 08N polymefi24bit

ew s base functionality, espeC|aIIy a
mnag@??ﬁFg%gg?ﬁ 30 yl- or substituted pyridin-2-yl group

or CORHHERE polyRerizhEion i dlteisurae drhaalitioént pMmd:r&atﬂm%a@fép oﬁ‘nonally in

f S, an ani oni ¢, neutral
the PAREY of oBE Gt Eutlaliol bt 21y 8 St Gapnomproy o ghain

ShutﬂlmG 28°T5 80 40 fOng 2 q¢andnglytyer segiers thahis thtug;ih@hﬁb&, frod e initial
n ati|ve

polynk® fsﬁiﬁlent&lﬁ% h&agir tg l@?:géj& gggﬂ?i I(.ﬁx?t%i fucﬁ{}xﬁ L B mgaps phthe pdditioa

polvmeﬁlaaebie?flg.g 8'51|eryzab19 ﬁhtﬁthp@@gght conpl ex

wher ei n,
o Lo p“’“?ﬁ?f%?“’“ﬁgiﬁ ST BranehFRMEE ook fbpo iE Fsine

t h"e hv“fe“zrr‘%ﬁ?% or mezg ofedin amﬁ‘?f%%’@ébﬁ PresRueg efencuiefin polypiaizatisn

catalysiomti a lpnllymg'lngle btﬂﬁthﬁ@agbzﬁ m%ne@ﬁﬂf\xg %EtgrytherebQ' causH;g éli;

formﬁxiq 5% ﬁ:ag o usv}r:a%f an Fflat?aégcﬂgag‘;ﬁ@@nm Whﬂg’@oaﬂ dunbticuakty
pobmppﬁ@é@xgy a br|dg|ng i gand. 8.+ A process for
p rcﬁs@ﬁe{rélﬂgthé reqy(lok IpPocht ggma Ia'lcer}le}g( rga% 01Q (l) zgt?erto ggerzgridl psé)llvr;n%nzanon

reactor or zone operating under polymerization COHdlthDS that are distinguishable from those of the
first potymerization reactor or zone;

transferring at least some of the initial polymer containing shuttling agent functlonahty to
an active catalyst site in the second polymerization reactor or zone; and _

conducting polymerization in the second polymerization reactor or zone so as to forma -

second polymer segment that is distinguishable from the initial polymer segment and bonded to

some or all of the initial polymer segments.

12. A branched pseudo-block copolymer. .

13. A multiply branched pseudo-block coi)blymer accor&ing to embodiment 12.

14. A multiply branched, pseudo-block cép;ol;vmer according to embodiment 13 having
a comb type of molecular architecture. ' . '

15. A branched or multiply branched, pseudo-block copolvmer accordmcr to any one of
embodunents 1"-14 comprising in polymerized form ethylene and a copolymerizable comonomer
having from 3 to 20 carbons.

16. A branched or multiply branched pséudo-block-copolymer according to

embodiment 15 comprising in polymerized form ethylene and a copolymerizable comonomer,
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pol yneri zing one or nore olefin nmononmers in the
presence of an olefin polynerization 15 catalyst and a
pol ymeri zabl e shuttling agent, thereby causing the
formati on of at least sone quantity of an initial

pol ymer terminated by a shuttling agent and cont ai ni ng

propyléhg g.ﬁJ d ?Jﬂst%gé ﬂ?ﬁ(ﬂh&@%l con(o&‘lgf:nte{ k??(}l%(l, fr Qgcffo t herei n;

cont i nui ng pot ymeri zati on e sane OP¥: GF &pethy-1-

; pentempmd)ﬂhbﬁﬂt oretdiffament emelymerizablp icowp@ineyhaving frvinet ipresebae. of

ofe Org Ba(dﬁer%rte 'caﬂﬁ'ls 0('13( gi?gﬂaé{’f‘gfb ?n%ﬁi%% l%%)l&m grgﬂsfaé)ly a

cocat al yst's, nonone
homopglymerofietyyless mc@ols@ermﬁ dthplemeymira csw@rmnzabtmmdedome@ heGefrom
3 to 20QhrbBhd IQthonlaﬁolvn'fE'r bt p’il&pywak MR T2)RY% aﬂﬁéé‘? r%ilnélh% a?}gn%ld LR,
pol yneri zabl e functionality % th zab
block @Hﬂtﬂ??ﬁaﬁg’rda@éﬁ gmbodigneninl Sy @E%ngd ﬁ@Prdpg wm progesgof any one of
embodfitntsii®l y branched copol ymer conprising: pol ynerizing
one or. nore ol efin nmononers in the presence of an
ofsrsiilisdiriisar MLk appresigte thaj ths igmentiondiscigsep berpimapay ba bpragticed in
the abseitslof iy t@mp@RMtwhich hak fRObABhd AR UL LEACT OF t her eby
causing the 25 formation of at |éast some quantity of
an initial polymer containing shuttling agent

Ex 1ﬂ nctionality polynerized therein; discharging the

ggoduct fronhth h reactaor or zone to a

s e c o n 0t FTEP 3% Prgndedas 33#’8 BYra99,pé the e g arsaefto

be conpojey aelummag i The teti fickietriight’s lftd@ai; refdro Btk bipptoxMMie16-18
m those o r st

W T T e
alkanegioleferses 2 combadisiiygtambdimixnira gf Gﬁgaﬂﬁhaﬁdmaﬁobﬂﬁéisla{réﬂai)l@ under

oo a5 M58 BL Xy L e 20580, ROV ) 01

compouixbhes@e doed ngabnfonertp Mtsn-mualeames@ﬁtatmﬁ tHERRE t1GtraSukD
Efiith & u%&%ﬂdnﬁ%ﬂﬂé?l ! 0 SOITE. O
PIEST the initial poly ms% ogagl ‘gvc Plﬁg&g g}d RSN 8faan
screenfig|yRAEIFICHF Bigke crtiedsout ingrdry ity qumatmoaﬂhep@blygrérry boe geiriques. All
solventQised Wt BIPES $rafiOind ReRRAED Ao alfihl P! Y branched,
pseudo- b] ock copol yner conprising: 5 polyner|2|ng one
0 M%Pefe%ﬁé? Pﬁdlﬁﬁwaé“m%aw a tripyobudpipmingt modifisdef | n

.methynmnwsmfel azﬂtable eom@@&xaly)mmm 2GobRUYBREibLabl € shuttling

ent, thereby causing the formation of at |east some

Frayst (A1) g1 INAZ 6K |-y ledyhRheayDamide 13- ieRreRy P (o-

' naphtkﬁalbkﬂfzt-dli/l(ﬁgavﬁgﬁfltdlﬁm&ﬁ@éﬁhaﬁlﬂinp&m@lgﬁ drégafdd Q&loycﬁﬁvr tb E@Qéa@hmos

or wef 1t 2 2Bles A PHEP DL Tl G2 i el Bremimeriap A
optionally in 10 th esence of one or nore
addi tional pol yneri ZWB eHt@Lysts; cocatal ysts,
stof

nononmers, or chain ottlin ents, so as to forma
second polyner nt t pEE i ui shabl e from
the initial 8?82e ment to some or al

of the initial poI by~m#ans e addition

pol yneri zabl e fun alit | ymeri zabl e
shuttling agent. 9m.d.g 0O \g for preparing a nultiply
branched pseudo- bl ock copo 'yner conprising: 15

pol ymeri zi ng one or nore olefin. nononmers in the
presence of an ol efin polynerization
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catal yst and a pol ynerizable shuttling agent in a

pol yneri zati on reactor thereby causing the formation
of at least sone quantity of an initial polymer

contai ning shuttling agent functionality polynerized
t herein; discharging the reaction product fromthe

f iCadlyst @& isON-QI6-BQ@ Bty R it BIRGPANCh: y%@j&@?@@?&-ﬁ%mne—

act.o e oper ating under” po

I or 7z A .
(6 PSR AP BRE A At P TeR . rigeies PasbideiEns Brtearivme oOWOL he

03/40

195; 300360200617 TBSN Q04IRBL; 1 Wby Z OB add O BhBTHNT at
| east sonme of the init) pol ymer containing shuttling
agent functionality t a¢live catalyst site in the
second pol yneri zati on ctor or zone; and conducting

pol ymeri zation in the se ﬁgﬂgﬁfggerization reactor or

zone so as ‘to fadrnAC 25 Second | ymer segnent that

is distinguishable fromthe i piti ol yner segnent
and bonded to so =@ al | the| tial polyner
segnents. 12. A branstfed psgeudo-b copol yner. 13. A

mul ti ply branched p$eted: btmckEcopol ymer according to
eq%gqgggyt_lz.Tl4h A nu[tig%y branched, pseudo- bl ock
copbt 3) ERINA g2t rempbuiphensiDamido)pthviprediam8e]hafnmend

dibentyype of nol ecul ar architecture. 15. A branched or

mul ti ply branched, pseudo-bl ock copol ynmer according to
any one of enbodi 2- L4Hgonprising in
pol yneri zed form et hyl =@: a copol yneri zabl e
conmononer havi pg f rert 30 20 carbons. 16. A branched
or multiply bra ched/pseH o0- bl ock copol yner according
to 35 enbodi nerN-EFHBNPrisi ng xk apetyneri zed form
et hyl ene and a ¢opol perhz&ble conononer, 76
propyl ene and at\] e one copol yneri zabl e cononomer
having from4 to 20 ca Bb/ , or 4-nmetlivl-1- pentene

RE c

and at | east one d#ffe opol ymeri zabl e conmononer
having from4 to 20 carbonscyl7. A polymer mxture

C rising:. .( an .argani ¢ _or - norgani ¢ polyner,
pre “8?53'641‘9 lsab(‘sj(%?'émﬁl@l‘@ I 0‘6H'H¥ItTH‘§~71lgﬁ)'e5l,'(H§%¥yB%@bxlh%r of

phenayhgthd)eglahaghna: 1 2aIN i ¢oRIuin Bl dBoe EANDABIEA sBaMicaG, fo

.10 the te

%E%gg&[?s%ﬁﬁwm&mor a homopol ymer of propyl ene; E%}%gf‘f

a branched or nultiply branched pseudo bl ock
copol ynmer accordirrg, t o enbodi nent pr epar ed
g of any oy enbodi nment s

absence of any conponent’ whi ¢t has, not been
speci fical |y _di #cl s8¢ "0 Eekrsl esThe fol | owi ng

i nvention and are

The term "overni ght
approxi mately 16-18§
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hours, the term"roomtenperature", refers to a
tenperature of 20-25 C' and the term "m xed 15

al kanes" refers to a commercially obtained m xture of
C6-9 aliphatic hydrocarbons avail abl e under the trade
desi gnation Isopar E(r), from Exxon Mbil Chem cals

I d..h d
A AP R ERRMDN 5 2. 805

~dibenzghe structural representation shaII control. The

synthesis of all netal conpl exeé SJI t he preparation
of all screening experinents we carried out in a

dry nitrogen at nosphere U/QIK%H%H' V-'n‘ t echni ques. Al l
20 sol vents used wereHPLC gra %eand engried before
their use. MVAO refeys to @dl Ned #et hyI al unoxane, a

triisobutylaiumy \ dlf/{gcf
avai | abl dHgfrex Y
Catalyst (Al) is

X=CH,C¢H;
[N-(2,6-di(1-nethyle h%I ) pl%lﬁgﬁhi-am do) (2-i sopr opyl phen

yl ) ((x- -
ht hal en- 2- di vl ( yr|d|n 2-di yl ) met hane) ] haf ni um
E%WFRI”T’“‘%P ?*Vé‘dAé BAngRateg as &ol %ﬂ’é teachi ngs 25 of

a) Préﬁ@aﬁl&/ A 019 Ehvi BLIBRRO4A B i t-h?l&ghlo};leq{'l‘ﬁ%r he024, filed My

’3 3%91-(% %’g@?%@vﬂﬁhf'ﬁl 534070%&5 g&?eé\t%_e §o§gpzrta|nﬁfe HTIflel\gol(ult_En
rapxdl{/ N-rr(s 2)1'1@1‘: dbl(o]zv- retehytir@iig ny ke Brd ph AR IR) § Qmmtd"éfﬂlda BeR¥hdved

t hyl al unoxane
A2 0- NobI e Corporation.

iR, s s e 2

BB/ RS Didthind) iz RiudviiibeRay]

| 22{3’% Elbgfély—g %r_&%gﬁégztvdrpy Yoo Argsuq@hén"'ismzme 05 quz Nm(I)nOD in

5 ml. mhs{nd T TloMY-ai@sddo Ssdlutiop nEAEHPhe (59D }xa1i. i epeh hydoeiredivan
The r&@ﬂlﬁw&aﬂa‘%{bw %lbﬁﬂ%é’ diirred BGER. sG%8at i Dnovelitr rgdflcc%essure

to yield the desired product as a reddlsh brown solid.

Catalyst (A6) is bis-(1-(2-methylcyclohexyl)ethyl)(2-oxoyl-3,5-di(t-butyl)phenyl)immino)
zirconium dibenzyl

CH; X=CH,C¢Hj
(CH;)3

The preparation of catalyst (A6) is conducted as follows.

a) Pre arauon of (1- ( 2-methvlcvclohexvhethvl)( 7—0xovl—3 5- dx(t-butvl henvl umme

2-Methylecyclohexylamine (8.44 mL, 64.0 mmol) is dissolved in methanol (90 mL) and d1—
t-butylsalicaldehyde (10.00-g, 42.67 mmol) is added. The reaction mixture is stirred for three hours

and then cooled to -25 °C for 12 hrs. The resulting yellow solid precipitate is collected by filtration
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CH3 Catalyst (A4) is

bi s((2-oxoyl - 3- (di benzo- IFprrroIe 1-yl)-5- (nethyl)phe
nyl)-2- phenoxynet hyl ) cycl ohexane-1, 2-diyl zirconi um
(1'V) di benzyl, prepared substantially according to

.10 the teachings of US-A-2004/0010103. H5C6CH2

and wgh%hﬁz ﬁﬂ%mél?@g lﬂnm Qnd(therg&rI%ed ugderge uced pressurcr The yield is

11.17 g Bf @Le lg'e hyAL NV 9c(ngstg)tg~yjlth e Besﬁbc(ﬂrodmbﬁdﬂ h)ﬂ?ﬂ@r@%k kbiaR.
E!:Qﬁc%]' c&‘@ 1-%etﬂ'd1@«€18heth A5 k! =
o ibgrzvif catalyst (AB) is conducted as folloms

) 5 utior cyclonex [+ ~-0X0O
Aas)al 6L - @f-l'n&ﬂvl( loh yl) thyl)(% % yol| (Ddl bwl ‘)hf)’f"l@wfﬁ (163 %

gl met hvl et hvl) (2- hvdr oxv
2 Hgm )30 50GpL folysng iy plewlviadder i 2 eplyten of 21(0BLRY), (5.28 @d U6k in

600 ml@olﬁﬁue Ofhel reARME Bk AMbR @oluttlg}%s%&tlréﬁtfh%nheo#{ sﬂt%e d(l,‘ )e/]l:la tscdl}néou is

dlt&%@g %e||0m1 After stirring at a
Huteq fypthes with PRl olyen fojgive aa?lléﬁ%hwa@ commﬁ@rlowdﬁummxw
y mtauvsa(m lsgmuwﬁtxhc@wnetﬁﬂm&qatdnlow 1.88kh 9 RbeR8r cent

d P t
YI)sﬂa%{ tl%gn dxwgtp FAPFRET fﬂ%%%ﬂglwﬂco@ua ‘g teclurupd GRRIREIYACH v

I no) zirconium di benzv ution of
}F -butyl)phenvl)im ne
ene is slowy added to

(1- met hvl et hvl) ( 2- hvd

(605 ng, 2.2 mol) in

a solution of Zr(CH2Ph) 4 Onmg, 1.1 nmmol) in 50 nL
a ellow solution is

stirred for 30 mn. Solv:EL/?%H?énoved under reduced

tol uene.- The resul fidg;

pressure to yield the desired product as a

reddi sh-brown solid. Cat ,(AB) is

bis-(1-(2- nethylcycIohexylgﬁihyl)(Z oxovl -3, 5-di (t-but
y IQapitesniAS) isnbutddmidhBi(ZhémaBheadh @inRanzy b s 6 R )Ren-Hl C

v1)s1la%£t?§amum%methvl prepared substantially according to the teachings of US-A-2003/004286-

H;C

e,

| >Si nicHy,
7
H,C : C(CHs);

Catalyst (A9) is (t—butylamido)di(4-methylphenyl)(.’l—methyl- 1,2,3,3a,8a-n-s-indacen-1-
ylsilanetitanium dimethy] prepared substantially according to the teachings of US-A-2003/004286:

H;C
l AN
_ . CH;
S&\p Ti(CHz),
HsC C(CHs)s
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(H3C)3 0 N CH3 x=CH.)CEH, (CH3)3 The preparation of

catal yst (A6) is conducted as follows. a) Preparation

of (1-(2-rethvlcvcl ohexyl)ethvl)(2-oxovl-3

5-di (t-butvl)phenvl)imne 2-Methylcycl ohexyl am ne

(8.44 nm, 64.0 mmol ) is dissolved in nmethanol (90 niL),

anglatql st 5;! d 42. 67 mmpl

is add égg]%tlsekmréae%%t ?girﬁﬁm x? Q}r{ée%n?-s'%g% c?rf“gﬁ d’l‘%ln"n‘ga-rﬁ”é‘éab?e from -

&gmh6@?§ and then cooled to -25 C for 12 hrs. The
resulting yellow solid precipitate is collected by
filtration 79 and washe h cold nethanol (2 x 15
m.), and then dried unde oeitced pressure. The yield
is 11.17 g of a yellow sol 'H NMR i s consistent
with the desired product Q§ a i xture of isomers. b)
Prepar ati on
of bi s- (1-( 2- nethvlcch E 8xvl) et y')(2 oxovl 3 5 di(t
butyl)phenvl) |nn1no)2|rco@ um/di benzyl 5 A sol ution

of

(1- (2- et hvl cvcl ohexyl) et hyl ¢oxoyl -3,5-di (t-butyl)p
henvl)imne (7.63 g, 23 2 ) in 200 nL toluene is
slowy added to a solution r(CH2Ph)4 (5.28 g, 11.6

mmol) in 600 nL toluene. The resulting dark yell ow
soferatadyst 1 & mixfurerad ghefhyldi(Cr holiy)abm@burCsalif e sol ut i on

etr: en T ereMnlafler Mo | t
ol uﬁﬂgﬁt’&g"vﬁf‘)ﬁg‘gﬁﬁoﬁéﬁt el e Errae By s Parga o

cham(qﬂ,R alkylpraing GArg MAFTEcy elfabis tfroyd £18:0-Nobel, Inc.), HCI and Li[B(CqFs)y],

subst&htﬁyy £sQins\élose& u2U§B 53911979%83 lgxi fiden-1 10 yl)silanetitani um
di et %ﬁéﬁr epared substantially-according to the

t &Pt Mjred Gaps glkgdgigiethylgmmoniud s{IHFG)sABH(perafliblofida)IR

'alumkﬁeyﬁiﬁlﬁad@l&x&e&ﬁk pm@é\gacoﬂdﬁno o PSR %R 152 3. 3a, 7a-

hen

(t:
Si B %’ﬁgrlm% g}‘étfl “arf’ef?‘ts aﬁi‘? Bﬁ%"&‘?‘h’é‘?lh ﬁUﬁblrcquelrt%dnploved include
(vinybebprian@Sal) f-aotesdiagyikioc tHA2], RAGNILABGRPhin: (s §A3), (2-propen-

/
1- yl)% Olgélﬁglél 286(8%{\53 § 4t1butyg_|3) qlg.'i—;r)rr]opt;lx-ml- -yl)zm)c) (PSAS3), 5-
xRSO PS8 prboerc - aegiylohodm e mz'ch(ll phopén-52., Ba-

yhalm}xménﬂr&%@@%zxk) dgl 4 s ko RS netb %&g m di Pﬁg rfl%?ggg (s-

““substantial l'y ‘accordrng t T EATH
hexenydr-putylgnafs6 4086

General High Throuehput Parallel Polymerization Conditions

Polymenzauons are conducted using a high throucrhput parallel polymerization reactor

- (PPR) available from Symyx technologies, Inc. and operated substantially according to USP’s

6,248,540, 6,030,917, 6,362,309, 6,306,658, and 6 ,316, 663 Ethylene copolymerizations are
conducted at 130 °C and 80 psi (550 kPa) with ethylene on demand using 1.2 equivalents of
gocatalyst 2 bas_ed on total catalyst used. The PPR is comprlsed of 48 individual reactor cells ina 6 -

x 8 array each fitted with a pre-weighed glass tube. The working volume in each reactor cell s

6000 pl. Each cell is temperature and pressure controlled with stirring provided by individual -

stirring paddles. The monomer gas and quench gas (air) are plumbed directly into the PPR unit and
controlled by automatic valves. Liquid reagents are robotically added to each reactor cell by

syringes and the reservoir solvent is mixed alkanes. The order of addition is mixed alkanes solvent
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bi s(di et hyl di si | oxane) (i ndene-1-yl)zirconium
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i er ; bl e resulting
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b al u. mane) - ecy
_ 1dexlggpl—é/lvg ) ig palculgred fon_@ach fdyrRal mﬁk%ﬂ&l 0@ s ta+rlr§]&) high and

Jow OfSwel shu tI| agents e
VAT Jhepcn@ﬁsﬂ(ﬁ{nh&?@ ﬁc ge

ncl ude  (vinyl)e rmatlon ofsomequanmvofa

b"m%?PWT ¥W%é%@§F¥é@ﬁyhm¢ﬂmn(PSA2) "(vinyl) I-dodecyl zi nc
(PSA3), (2-propen- |-yl)(trimethylsilylmethyl)zinc
(PSA4), (1,4-butylene) di((2- propen 1-yl)zinc) (PSA5).
5- hexenyl zi ncbrom de (PSA6),
(2-proper-1-yl)dinmethylal um num (PSA7). di (2-propen-I-
yl ) al um nunbrom de (PSA8). di (5-hexenyl zinc (PSA9),
5- hexenyl et hyl zi nc (PSA10), and (5 15
hexenyl )t -butyl zi nc (PSA11l). General Hi gh Throughput
Paral l el Polynerization Conditions Polynerizations are
conducted using a high throughput, paralle
pol yneri zation reactor (PPR) available from Symyx
technol ogies, Inc. and operated substantially
according to USP's 20 6, 248,540, 6.030,917,
67362, 309, 6, 306.658, and 6, 316.663. Ethyl ene
copol yneri zati ons are conducted at 130 C and 80 psi
(550 kPa) with ethylene on demand using 1.2
equi val ents of cocatalyst'?2 based on total catalyst
used. The PPR is conprised of 48 individual reactor
cellsina6 x 8 array each fitted with a pre-wei ghed
gl ass tube. The working volunme in each reactor cell is
6000 L. Each cell is tenperature and pressure
controlled with stirring provided by individual 25
stirring paddl es. The nononmer gas and quench gas (air)
are plunbed directly into the PPRunit and controlled
by automatic valves. Liquid reagents are robotically
added to each reactor cell by
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> syringes and the reservoir solvent is m xed al kanes.
The order. of addition is nixed al kanes solvent 81 (4
m), ethylene, 1-octene cononomer (143 ng), 0.419 nol
cocatal yst, polynerizable shuttling agent in the
i ndi cated anmounts, and finally, 0.3495 nol catal yst
CLAIMB: After quenching, the reactors . are cooled and the
gI ass tubes e unl.oaded. The tubes are transferred to
a ‘cent r' PO af\r(?’é?:rﬁﬁi‘ﬁi‘“ HPIchgd @AlvEer eomgriting pedimferzing Ghe or more

addithopelgnaizatiOméiombiiand &P@eme DALRI Rl ell}]ﬁg Wg %@é ofaa(t:l feast
'S

di fference between
one %‘\ﬁ“l&&l’@meﬂza“&mm&smnpf 1HRe P &peta) ceprpuest OTG@hglﬁ‘eqmd aThetalyst
underogsdifidns mguacmteﬁrw lthecfﬁrmmé‘:ﬂ df ORSndEELpdRRRsUr ed for
moj ecul usi ng GPC. Pol ydi spersity
I n d ex (%Bf’“m% 9’1”'?\%, %’:\T ¢ l% By atfl'fﬂs" seme pf thobrgnebes areTiqeg chain
bramb*rsefmé éomfchesmh’meqmamt oﬂtvyo botdordvh@ldmengits. | ow nol ecul ar

ht vj dence of fornation
of gorreﬂghéﬁlg ?&pljdg? i anc%@%f ’B BGTepTisFmeRs o fgiPRgmepare

PrePﬂfelﬁlém‘iiemdiéﬁqwgmocemoxm_mnNB 1. A process for preparing

a francie B Lim pol zing one or nore
addi ti on g%)?%%%rl zagq‘;eﬁg%ﬁ%vﬁ%rén o] yé"eb‘@t‘gﬁ‘@%lﬁﬁﬁreeemployed

'm“eslﬁb’fﬂle{‘?al‘i@n agent in the presence of at |east one

adidl ti ofe E%%H@f diARUvRereb@ha Vs br & {) 2 qré}lfn?eﬁxg%llgn cﬁysts are

) npound or conpl ex and acocatalys
emp %%‘1 SERAFISP L ARET ARoR Foastery cm,nepwénfs@nmtu on of a

breancheghe pRLEBS claim 4 vﬁieﬁﬁﬁﬁ@ §§lyﬁ%‘fzﬁe 1 12 %nglfcte% e %%]I?]reactor

V\,h_;erel n at | east sone of
br anc heSPPHFHREaO Hing ip dlaa | Mf’yfﬁ@ﬂlp 221y pompisds\wmet comlex

* corretpofidieetn tHeforamla: 3. The process according to claim1l

wherein different segnments of the polyner are
prepared under differing LcIéess conditions. 10 4. The
- process of claim1l wherej tvvoRclﬁ' nore pol yneri zati on
catal ysts are enpl oyedr'i.n> ,lpol yneri zation. 5. The
process of claim4 wherein” ¥Wo or nore
polpi®t.i zation catal ysts are enployed in separate
pol ynmeri zation reactors connected in series. 6. The
pribcisselecigd eqmyplionl pyoladiodibeterduticy qumieﬂozlayli @Y1, dud inertly
subst@@Blatel B ed tﬂer@of%brﬁmnﬁc
according to claim 1 V\Afwrg?glttgg? tox%%%’tzg ”? l}é’g'r?ﬁer“l%égwéle“t
derivarye Hhers@f mpl ex corresponding to the for mla: 1.,.

127" ifd divaXer bridpey, g@(b ‘of Fork 1 ¢S 4§§Lr§§$tﬁg ﬂ{aﬁ ﬁ{;ﬁr&e ?ﬁrdf%%bdy 1to

cycl oal k het er kyl cl ohet er oal
20 at :ﬁ (iﬂfelr §7ha1¥ Lvdrogen an most preferabe a mono- or di- C 5 hvdrovarbvl substituted

methylene or silane group; and

R%isa Cs.2p heteroaryl group containing Iewis base functionality, especially a pyridin-2-
yl- or substituted pyridin-2-yl group or a divalent derivative thereof:

M'isa Group 4 metal, preferably hafnium; |

X' is an anionic, neutral or dianionic ligand group;

x’ is a2 number from 0 to 5 indicating the number of such X' groups; and

bonds, optional bonds and electron donative interactions are represented by lines, dotted lines

and arrows respectively, or
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» 20 substituted derivatives thereof containing froml1l
to 30 atons not counting hydrogen or a dival ent
derivative. thereof; T1 is a divalent bridging group
of from1l to 41 atonms ot her than hydrogen, preferably
1 to 20 atons other than hydrogen. and nost
pra&hetiabinyleacdiRindisl to Ble forghui20 hydr ocar byl
substituted nethylene or silane group; and 25 R12 is
a C5_20 heteroaryl ontai ning Lewi s base
functionality, espe gflly avpxtldin-2- yl- or
substituted pyridin- roup or a dival ent
derj vative thereof: Nﬂ is & Goup 4 netal, preferably
hat?%1 X1 is an anionic, neutral or di ani oni ¢ | i gand
group; M ish el SHFRRE 4716 ng_t he
nunber of such X1 grOupsgthPEIQodgcfag%of'%gelfrlg%nﬁsal bonds
and eIéﬁf%%ﬂ“ﬁ%ﬁé%ﬂﬁ%oﬁWW%*@E%F@ﬁ%maggmmepresented by
lines, Xtasked] hydroca®§l, oryGroBhbAYS,. F €Spectively, or 83 a
netal co | ex _corresponding to the fornmula: CN M2 X2
' SOMGRET®in Mz is a netal of G oups 4-10 of the
Per i odlx’: 1s‘|’ﬁtbinﬂbex(l;§le¢t£t&o@fo@f&%@hz§-ge balcd; S @ Ni trogen,

oxygen o ho ontalnlng group, X2 is halo,
hydrocar %ipmﬁéé?% B Asnelead s one or two: X"
i s8.a n uamepessﬁlr pefaeidg & mmppwrﬂ@héawua&m@aé d’ag&gx'ner oBffising:

T2, N abe J-inked by a brid gand. 1
prz%cess &%por é‘ D aroge%){né’ "R ‘%}“? IW%eﬁwlﬁ@wb@wm@w

catalysbang|aypabymerizahip shugtiimgagent rod yolehérzhtitg réBGr tﬂéreBWa@sx@J #din

fi ﬂgﬂgﬁgﬁé_ n of . an ol efin olynerlzatlon
o cat al yst stg&gé Jgﬁn gfsﬁagrulgtzlaé Plvme?ﬁ?fnﬂn%é B%Qﬂgeliltﬁun&tlonaht}

POEHﬁﬂZ #TFizat i on reactor thereby cau5|ng t he fornatlon

of a r nitial ol
c ocli’%%g?ljlg]iﬁn gk Seﬁgtggtﬁ %Q& tgjmt'él)r%l %:aﬁrg%ctos Iﬂr ?om 59'2 Sﬁ&P@/P}%}“P?’éﬂ’POD

TeactrIOB PR QPeree HP@&PPAYHQ‘WHH@O? Rendittone thitare qistioghishtiblé framtiidaeof the
first folynsetizdtion ea&tbr PLongONE t o a second pol ymeri zation

reactor. or .zone operating under polynerization

c otﬁ"’é‘F‘?F%Bﬁ Rt pEYme Béh?j’i“glﬁg ROdTRES Bepieng shutthing hermefuodtiohdiy to
an acfiver @talysoty Ethd eadnd polym&ReHdH reRfor 800386 akd ansferring at

| egy §§ ﬁg ohmwn&%e lthla| olyner cont ai ni ng shuttling

agen I Ro/Ymerization e second olvmerlzauon reactor or zone so as to form a
second polymer segment bonded to some or all of the mmal polymer and having distinguishable

polymer properties from the initial polymer segment.

9. A process for preparing a multiply branc_:héd pseudo-block copolymer comprising:

polymerizing one or more olefin monomers in the presence of an olefin polymerization
catalyst and a polymerizable shuttling agent (PSA), thereby causing the formation of at least some.
quantity _of an initial polymer terminated by a shuttling agent and containing addition polymerizable
functional groups therein;

continuing polymerization in the same or a different polymerization reactor, optionally in

the presence of one or more additional polymerization catalysts, cocatalysts, monomers, or chain

shuttling agents, so as to form 2 second polymer segment bonded to some or all of the initia] =

. polymer by means of the addition polymerizable functionality of the PSA.

10. A branched pseudo-block copolymer.

11. A multiply branched pseudo-block copolymer according to claim 10.

84
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- one dABYTBSPoBALIAb)e Eﬁﬁ&&)ﬂll@r hagi

» an active catalyst site in the second pol ynerization
reactor or zone; and 20 conducting polynerization in
t he second pol ynerization reactor or zone so as to
form a second polynmer segnment bonded to sone or al
of -the initial polynmer and having distingui shable
pol3/merA pnlipig btanged f saniv-blvek tdpolyindd acBEME®RY 189 MB&ing a comb

-B@eghnﬁ%§@g§ﬁ%%m§gr preparing a nultiply branched

pseu copol ynmer conprising: polynerizing one

or 17or eA shlsply rangied meeiobivck bepolymes s ingto dkimah 8fvidd 2
dendRALYI®L £ Ak al yst and a pol yneri zabl e
mlshd??%%n E%%%%? 'E@%&?&therebyicausing the formation

of 14t | &amechedpseudochieeh cotolynef acording ikd digin 10011y MES: 13

RETENREARA Y fmS ' nt _and containin .
com};arldél1 Dt pnﬁglbl y rr(gTrn i tzhgﬁlém?‘ 0 %g(ﬁ%eﬁlé%%g“ro&?ﬂgm?%gfé’?eﬂ? and at Jeast
one EpNYPHiFRRRropenamee havine faart for20irbors Ame-msthyd.] -peitéd@f @M least
RLgRaL Y LLgpthe presence of
one_or nore additional p %ﬁeriza I on catal ysts,
cobat ai4yBRgTer mpHERspRpristie: @han qzanR0r slorgatic poigmageakably a

homdpalyaer dfeth§ieteBcopBE RO RMY MAE R RHeri d to sone
i of§thee ic%it'ial r l“déz néar?ggag)%dct%ﬁlgméncfaiof?on

hom al | pol ymer
Om?%iy%?fipﬁoaﬂpﬁ : J0414Dr3 Wppghedipyeude-bioplecopsipmer at@rdifg to any one of

claimsrl a8 begerpre bdordblc a6 the GRPAL YIMBRY onelok clafipsMUd t1 plYy

branched pseudo- bl ock copol ynmer according to claim10.
84 r 12. A multiply branched, pseudo-bl ock copol yner
according to claim 11 having a conb type of nol ecul ar
architecture. 13. A nmultiply branched, pseudo-bl ock
copol ymer according to claim 11l having a dendrinmeric
type of nolecular architecture. 5 14. A branched
pseudo- bl ock copol ymer according to claim10, 11, 12
or 13 conprising in polynerized formethylene and a
copol yreri zabl e conononer, propylene and at | east one
copol yneri zabl e conononer having from4 to 20 carbons,
or 4-nethyl-1-pentene and at | east one different
copol yneri zabl e conononer having from4 to 20 carbons.
15. A polymer m xture conprising: (1) an organic or

i norgani c polyner, preferably a 10 honopol yner of

et hyl ene, a copol yner of ethylene and a

copol yneri zabl e conononer, or a honopol yner of _
propyl ene; and (2) a branched pseudo- bl ock copol yner
according to any one of «clainms 10-13 or prepared
according to the process of any one of clainms 1-9. 85



